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i UNITED STATES OF AMERICA

() 2 NUCLEAR REGULATORY COMMISSION

3 - - -

'

(~)' 4 ATOMIC SAFETY AND LICENSING BOARDm

. 5 - - - - - - --- - - - - - - - - - - - x
3
n

] 6 In the Matter of: x

k 7 UNITED STATES DEPARTMENT OF ENERGY x
M

| 8 PROJECT MANAGEMENT CORPORATION x
d
d 9 x Docket No. 50-537
b
g 10 TENNESSEE VALLEY AUTHORITY x
$
@ 11 (Clinch River Breeder Reactor Plant) x
'

s

y 12 - - -- - - - - -- - - - - - - - - - - x
= 1

3
13

) Hemlock Room
m

E I4 Executive Seminar Center Building
$
g 15 301 Broadway
z

y 16 Oak Ridge, Tennessee
s

f 17 Thursday, December 16, 1982
5
w 18
~

c
s I9g The hearing in the above-entitled matter was
n

20 convened pursuant to adjournment, at 8:00 a.m.

21

[}
BEFORE:

i MARSHALL E. MILLER, Chairman

rx GUSTAVE E. LINENBERGER, JR., Member3V
! CADET HAND, Member
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j Representing Project Management Corporation:

(')T 2 GEORGE L. EDGAR, Esq.
%

3 Morgan, Lewis & Bockius

[} 4 1800 M Street, N.W.

e 5 Washington, D. C. 20036
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R 7 Representing U. S. Department of Energy:
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j 8 WILLIAM D. LUCK, Esq.
d
d 9 Office of the General Counsel
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! 14 EDWARD J. VIGLUICCI, Esq.
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j 16 400 Commerce Avenue
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$ 19 Representing the Natural Resources Defense Council
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2I BARBARA A. FINAMORE, Esq.
i
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U
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24 | THOMAS B. COCHRAN, Staff Scientist
!

25 | Natural Resources Defense Council
I
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l-1 1 P RO{E E D I NGS
/m

(_) 2 8:00 a.m.

3 JUDGE MILLER: Are we ready to resume opera-

() 4 tions?

e 5 Whereupon,
A
9
3 6 THOMAS B. COCHRANe
R
R 7 the witness on the stand at the time of the evening ad-
M

| 8 journment, resumed the witness stand and, having been
d
d 9 previously duly sworn, was examined and testified further
i
o
B 10 as follows:
_E
j 11 CROSS-EXAMINATION (continued)
3

y 12 BY MR. EDGAR:
=

(~) h 13 G Referring to Page 31 of your testimony and
ss =

m
g 14 your discussion on Page 31, the Nuclear Safety article,
u

n
g 15
, portions of which have been marked for identification at
=
g 16 the close of the hearing session yesterday as Applicants'
s

d 17 Exhibit 54, I take it you, in citing that in your testi-
3
L
3 18 mony, you're familiar with the entire contents of the
%
&

192 Nuclear Safety article upon which you've relied; is that
a s

20 correct?

21 A Well, I've read the document.

22rs G Does the document in question address theC
23 : frequency of gross containment leakage at values in the

1

24( s, range of design basis leakage values?
%J

25 |
| A Yes, among other things; it addresses all the

t

i ALDERSON REPORTING COMPANY, INC.
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1-2

y leakage generically is my reading of the document.

fi 2 g May I refer you to Page 619 of Exhibit 54.
%J

3 Does Page 619 of Exhibit 54 Is that from the Nuclear--

(~')T 4 Safety article that you relied upon?
t

e 5 A Well, it looks familiar. It's a short article
3a

$ 6 that I have, if I could check it.

R
g 7 0 Certainly.
M
8 8 A If you want to supply me with ...

d
d 9 % Go ahead.
i
o
$ 10 A Yes. We're looking at the same document.
E
3 11 4 And is it true that the article concerns itself<
S

y 12 with estimating the frequency of containment leakage,
5

(s g 13 the parameter La?
' =

| 14 A Well, I don't recall the precise labeling of
$
2 15 the parameter. I would have to go back and refresh my
N.

g 16 memory, to see if that's a --

A

d 17 0 Let me see if I can help you. Refer to Page/
$ 18 619. In the lefthand column -- and allow me to quote the
E

h 19
.,

second sentence, beginning from the top of the page, I
M

20 quote: "In practice, a value lower than that required
;

2I
to meet the 10 CFR 100 limits is written into the plant's ;

22gm Technical specifications as the maximum allowable leakage\-)
23 (L,). Any leakage in excess of the maximum allowablerate

e

i

24| rate represents a failure of containment leakage integrity."(, )
t,

I %) i25 '
Is that a correct quotation?

r

| ALDERSON REPORTING COMPANY. INC.
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1-3 1 A Yes. )
1

[[) 2 G And does the document concern itself with

3 calculation of the failure frequency of containment

(~)T 4 leakage integrity, as measured by the parameter L ?
m a

e 5 A Yes. And that's without consideration of the
3
n
@ 6 leak rate. I mean, it's a cutoff, anything above that
G
$ 7 rate is counted; and anything below it is not.
;

| 8 G Now that's the Technical Specification rate;
d
d 9 is that right?
i
o
y 10 A Yes.
!

$ 11 0 - And that's lower than the Part 100 rate, or
3

y 12 design basis leak rate; is that right?
E

<N d 13 A I believe that's correct. I would have toVE
m
g 14 refresh my memory, but I believe that's correct.
$j 15 0 All right. And would you agree that that's
=

y 16 approximately a factor of ten below the Part 100 leak
A

N 17 rate?
5
u

3 18 A I don't know the precise factor.
P"

19g G Do you have any reason to believe it's not a
n

20 factor of ten below it?

21 1 No, I don't.,

|

22
| (~T G Does the article address containment leak
\ %)

2
; rate frequency L for both PWRs and BWRs?a

,

24 A Yes, as I've indicated in my testimony.

25| G And is it true that PWRs generally show a
i
1

ALDERSON REPORTING COMPANY,INC.
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i factor of ten less leakage, in accordance with the tech
l

'T(J 2 specs than -- or technical specifications than BWRs?

3 A State that again, please.

{} 4 G Is it true that PWRs generally show a techni-

= 5 cal specification. leak rate, which is a factor of ten
M
9
3 6 lower than the corresponding value for BWRs?
e

P
g 7 A I don't know.
K

| 8 G Would you agree that the CRBR containment
d
d 9 concept is similar to that for a PWR?
i
o
$ 10 A No.

$
g 11 O Would you agree that it is more similar to a
3

j 12 PWR than to a BWR?
E

(s
y 13 A Yes, in the broadest sense,
=

| 14 G All right. Referring you to Page 34 of your
u
uj 15 testimony, in particular the paragraph appearing at
=

j 16 the top of the page, you make reference in the first three
e

d I7 lines to a WASH-1400 estimate of medical capability for
#
w
= 18 supportive treatment. .

A

{ 19 A Yes.
n

20 G Do you know what portion of WASH-1400 you

2I relied upon for that purpose?

22(~s A Well, it's a discussion of the consequences
! \_)

23 : section. I believe it's -- My memory is not terribly

24
t 3 good, but I believe it's Volume 6.

) '

| 25 ; But we -- I've got that here.
. I
J '
I

ALDERSON REPORTING COMPANY, INC.
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1-5

1 MR. EDGAR: I have a document that I'd like to

(~) 2 have marked for identification as Applicants' Exhibit 55.

3 The document is entitled " Reactor' Safety Study: An

() 4 Assessment of Accident Risks in U. S. Commercial Nuclear

e 5 Power Plants, Appendix VI, Calculation of Reactor
1
4
@ 6 Accident Consequences," Nuclear Regulatory Commission,

~

R
& 7 October 1975, consisting of four pages extracted from
X

| 8 Appendix VI of WASH-1400.
d
y 9 I'd request that that be marked for identi-
E
$ 10 fication as Applicants' Exhibit 55.
E
@ 11 JUDGE MILLER: It may be marked.;

'

3

y 12 (Applicants' Exhibit No. 55
5

13
was marked for identification.)

m

E 14 BY MR. EDGAR:
$
* 15g G Do you have Exhibit 55 in front of you, Dr.
x

y 16 Cochran?
w

k 17 A Yes, I do.
i
$ 18
-

G Does Exhibit 55 include the material you relied_

-
-

+ I9g upon in making your statement on Page 34 of your testimony?n

0 A Yes, that's part of the document that I relied
|
' 21 on.

22(g G All right. May I refer you to Page 9-5 ofi

| %.)
23 | Exhibit 55, in particular the first full paragraph appear-

,

24
ing on that page, the third sentence.

| ()
25

i Allow me to quote it: "In the event of the

ALDERSON REPORTING COMPANY,INC.
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1-6 worst calculated accident (corresponding to a probability
1 ,

of about 10- per reactor-year)" --

,7 sa 2m)
'

A Excuse me. Which line? Where?
3

G The first full paragraph on the page of 9-5,

the third sentence.
5e

A

} "In the event" I'll quote. "In the event--

e

of the worst
7 calculaged accident (corresponding to a

f' 8
probability of about 10-9 per reactor-year) , the number

j of people receiving a dose in the range of 350 to 5509
$ '

rads would be about 5000; none would receive a dose10
S '

j above 550 rads. For less severe accidents, these numbers

$
jj

w uld be smaller, being approximately proportional to the'4 12
$

total number of fatalities."- 13
'w/ =

Is that an accurate quote?g j4
w
b
E 15 A Yes.
2
=

- 16 G Let me refer you to Page 9-3 of that document.~

*
W

g- 37 In the fifth paragraph appearing on that page, in the
*
=
5 18 last three sentences of that paragraph -- and I'll quote:
E
h

19 "On this basis, it was estimated that 2500 to 5000 people9
5

20 could rec'.e'ive supportive treatment. The advisory group on

21 health effects judged that for such people the LD
50/60

|22 would be 510 rads. It should be remembered that the, rm
V

23 supportive treatment is not needed immediately following

24 irradiation but can be started about 20 days later."

A)\
''

25 Is that an accurate quote?

ALDERSON REPORTING COMPANY, INC.
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j A Yes, that's correct.

1/'T 2 G Now yo'1 did not mean to imply in your testi-%)

3 mony that the L[D value of 510 rads is associated wi'th

(~') 4 any type of accident with a probability approaching those(s

e 5 for anticipated-transients; is that correct?
E
?
j 6 A What reactor are you talking about and what
R
{ 7 transients and so forth?
M
j 8 G Okay. On Page 34 of your testimony you dis-
d,

d 9 cuss the L/D value of 510 rads; is that correct?
i
O
g 10 A That's correct.
E
~

j 11 G And is it true that the 510-rad value is
3

y 12 associated with reactor accidents in WASH-1400 with
_

c
-8

r)' @
13 probabilities in the range of 10 or less per reactor

( =

| 14 year?
$
2 15 A I apologize. I'll ask you to state trat
5
y 16 again.
s
y 17 G All right.
5
a

3 18 , Is it true that in WASH-1400, the document
c I

19|I you relied upon, that the 510-rad value can be associated
h
g

20 with reactor accidents with probabilities of 10-8 or

2I less per reactor year?

22
, fs A I don't think that I can give a yes or no

(_)
23 ,

answer to that. That's It's true that those numbers--

24 f are associa ted with WASH-1400. Author's estimates of
CDs

,

25|| probabilities, however, you must -- You should take into
>

i

ALDERSON REPORTING COMPANY, INC.
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CIS3
kO8 account the criticisms and even the Commission policy

I
l-8 statement that those probabilities aren't reliable.

f] 2
0 All~ right.

3 -

__ _

e 5

3

@ 6

a
R 7

x
| 8

a
c! 9

Y
$ 10

E
gn
a
j 12

Ei

O i ''

E 14
id
-

2 15

y 16
us .

d 17

:
5 18
=
N

19,
5

20

21

22

0
23 ;

!

24 !

O !
25 -
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~2-1 1 G Let's turn to the question that you address

|gc() 2 in your testimony of the nuclear explosive.

3 A Yes.

(m,) G And let me try to cut through this quickly4

5g and j ust ask you several questions and try to get the
n
@ 6 record straightened out.
G
" 7 A Okay.
M
2 8M G Is it true that the energetic disassembly in
d
* 9
2.

a fast reactor would not result in the production of shock
C
$ 10 waves?
2
_

$ II A I have dif ficulty with that, answering that
3

g 12 with a simple yes or no for the following reasons.

()|3 I First,.there is in my view no theoretical

E 14
g upper limits, sort of, on the energetic or explosive
k
9 15 .

E potential --
z
~

16
y G Could I ask you to give me the yes or a no,

6 17
2 and then explain later?
z
$ 18

A No, I can' t give you a yes or no, and I'm-

i +
E 19
g trying to explain why.

20
JUDGE MILLER: You are asked for a yes or no

I

answer, Dr. Cochran. Your response is that you can't give

it.{}
23

All right. That's the end of the answer. Go,

24
(~s ahead. Next question.\-)

25 |
,

MR. EDGAR: Okay.

ALDERSON REPORTING COMPANY, INC.
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1

2-2 1 BY MR. EDGAR:
I
l

t-)T 2 4 You do agree that it would be an error to infer(_
1
'

3 that the energetic disassembly of a fast reactor would

(') 4 result in the production of shock waves; is that correct?
%s

5 A I can't give a yes or no answer'to that fore

h
j 6 the same reason.
R .

b 7 g All right. Let me refer you to Page 41 of
n
j 8 your testimony, the first full paragraph on the page.
d
" 9~. A Yes.
2
o
6 10g G And the last sentence in that paragraph, and
=
k II I quote:
3
d 12E "In any case, my previous testimony at Tr.
-

3

{} j
13 2777, 2779, 2785 and 2789 contains an error

E 14
g in inferring that the energe tic dis assembly
N

15g of a fast reactor woula result in the
=
! 16k production of shock waves."
W

$ 1:7
A Yes. The only distinction I'm trying to makeg

z
M 18

is that previously I stated or left the impression that-

19
j it would occur, or would always occur, and I think that

20,

| statement was in error.

21
My hesitation is really associated with two --

{} in saying it will never occur is associated with simply

( 23
i two factors. One is what happens in the sort of

1
!

| 24
f theoretically contemplated range of very, very highr-

' (T|
/

25 | energetic events that one would normally associate with
|

ALDERSON REPORTING COMPANY,INC.
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1

2-3 1 extremely low probabilities compared to, let's say, the i

!

([] 2 most likely CDA's, which would be less energetic, or even

3 in the extreme, non-energetic.

(^') 4 Ana the other sort of caveat I think should be
x-

5g considerec is that in the fast reactor community for a
9

@ 6 number of years, and even still to some degree, there was
R
$ 7 a debate over whether you could have an energetic fuel
3
$ 8 coolant interaction analogous to a vapor explosion.
d
m; 9 My belief, although I'm not 100 percentz
O
't 10
g positive, is that the rate of transfer of energy in such
=
$ II interaction, if it occurred, could result in shock waves;
3

s" 12 but I'm not clear.
c

(~J y 13 Also, in some theories, you even had toS
m,-

| 14 postulate shock waves to initiate such an event, although
$j 15 that's a weakness in the theory, because people say that
x

sort of situation -- some other experts say that sort of
M

$"
17 situation is very unlikely to occur.

E
'

w 18 I think the more recent experimental data would-

s
"

19
j tend to suggest the likelihood of energetic fuel coolant

20
interactions is much less th an at least it appeared several

21
years ago when our understanding was less.

22
/N G All right. Pressures in a chemical high
L, ) V

.

23 I
| explosive detonation would characteristically build up in
1

24
r''s a microsecond time scale; is that correct?
U

25
| A Repeat that question.
t

ALDERSON REPORTING COMPANY, INC.,
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2-4 1 G Is it your belief that pressures in a chemical
'

fl 2 high explosive detonation would build up in a microseconduj

3 time scale?

() 4 A In a high explosive chemical detonation, yes;

e 5 in a low explosive chemical detonation, no.
N

3 6 MR. EDGAR: I move toistrike the last part of
G
$ 7 the answer as non-responsive. '

N
j 8 THE WITNESS: There's some difficulty --
d
o[ 9 JUDGE MILLER: I don't think your question --
2
o
y 10 MR. EDGAR: The question, Your Honor, with
E'

_

$ Il all cue respect, I said " chemical high explosive."
3

g 12 The answer came back, " chemical high explosive,
=
"

{ } j
l3 yes; low explosive, no."

h 14 JUDGE MILLER: Okay. The motion to strike the
5j 15 low explosive portion of the answer will be g ra n te d .
m

y 6 BY MR. EDGAR:
M

h 4 And would you agree th at the HCDA pressure
2

$
IO buildup would be over a millisecond time scale?

9
"

19
j A Certainly, the initial case, with the caveat

20
that if it turned out you had a vapor explosion, the

21
e ne rgy transfers which really come subsequent to the

22

[)
nuclear part of the energy production -- or essentially can

23 '
i be separated out from it, that th os e time scales could be

24
(] | somewhat smaller.!

'' 25i
! G Would you agree that the long-term bubble
l

| ALDERSON REPORTING COMPANY,INC.
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.

2-5 1 expansion would be the predominant damage mode in an HCDA?

g) 2 A Yes.(,

3 G In terms of physical characteristics, notably

4 time for pressure buildup and peak pressure, is it true(v)
4 5 that in terms of those characteristics, the explosion or
E
3 0 ' excursion from a CDA is not much like th a t of an atomic
R
b 7 weapon?
A

| 8 A Certainly not -- well --
d
y 9

G In terms of th os e parame ters .z
O
H 10
j L Certainly not of an atomic weapon properly
=

$ II

3
- designec and functioning as it was intended.

# 12i G Do you agree that the direct heat removal
=

t') service system is located in the containment building of
m

h CRBR and not in the steam generator building?
z
9 15
Q A I don't know the precise location of it.m

T 16
g 4 Would you turn to Page 15 of your te s timo ny ,

d"" and in particular A.ll, the portion of that answer starting
17

=
M 18

in the fifth sentence, which begins with the words, "Unlike=
w

E 19
g an LWR."

20
A Yes.

21
G In regard to th at opinion expressed in that

22
/~T | paragraph, have you taken into account the existence of(>

23 |
systems in Clincn River which have design characteristics1

24
(~3 to accommodate the sodium-water reaction?
(/ >

25 | A Well, I think th e statement is true, taking
;

ALDERSON REPORTING COMPANY,INC.
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2-G 1 those systems into account.

(m) 2 G Did you take them into account when you wrote
,

3 that portion of the testimony?

f3 4 A Well, I was certainly aware of the systems.s_/
e 5 g You say now that you were aware of the systems.
A'

n
@ 6 Were you f amiliar with their general design and performance
R
& 7 characteristics?

'

N
8 8 A No.
0
; 9 g so you had no knowledge on the system level ofz

o, .

$ 10 the effects of those systems?
E
@ II A Well, I wouldn't say no knowledge. I had
3

I I2 knowleage, limited knowledge of, for example, the GAO
5
"

3 5 13
(J3 reports that uiscuss -- the GAO report that I attached

=,

m

$
I' in my testimony discusses th e fact th a t there are -- there4

E
15g is a potential problem, potential possibility of failure.

x

j 16
I have some f amiliarity wi th CRBRP-1. It

A
* 17
@ discusses the fact that these types of steam generator
E

0
$ failures are s ome thing that should be considered in sort
s
"

19
8 of the fault tree / event tree analysis in analyzing th en

20
o ve r- all failure rate of the system.

21
MR. EDGAR:. I move to strike the answer as

(~N
.

no n- res po ns ive . The question was knowledge of the sys tems
u

23 !
| and we got back GAO.

24
( JUDGE MILLER: Stricken; it is unresponsive.
'

25

i
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2-7 1 BY MR. EDGAR: |
*

,.

( ) 2 G Dr. Cochran, it is true th a t you are not

3 familiar with the systems and their general ch aracte ris ti cs

(]) 4 in Clinch River for accommodating the sodium-water reaction,

e 5 is it not?
E
9

h 6 A Not in detail, no.
R
& 7 g Are you familiar with the general design and
M

$ 8 performance characteristics?
d
; 9 A I answered that question already.

z
o

h
10 MR. EDGAR: I demand an answer. I would move"

=
$ II to compel an answer.
k

g 12 MS. FINAMO RE : Objection. Asked and answered.
=
"

(]' j
l3; JUDGE MILLER: I beg your pardon? What did you

14 s ay ?
=

h MS. FINAMORE: I said objection, asked and
=

E I0 answered.
4-

C 17
$ JUDGE MILLER: I don' t recall it being
=

b II answered.
C
"

19
8 THE WITNESS: It was yesterday.
n

20
JUDGE MILLER: Well, my memory doesn't go that

21
far.

22
THE WITNESS: My answer is the same. No.

d(~N
23

I JUDGE MILLER: It's easier to say, "No," than

24
to get into this asked and answered business, by the way.

| 25|. Asked and answered is not a very significant
:

I
! ALDERSON REPORTING COMPANY, INC.
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2-8 1 kind of objection, so let's try to save some time.

b() . 2 Go ahead.g ,

3 BY MR. EDGAR:

() 4 G Dr. Cochran, in regard to the GAO report th a t 's

5g attached as an attachment to your testimony, specifically
9

3 6 Attachment 2, is there any specific discussion in the GAO
R
b 7 report concerning the question of sodium-water reaction
K

| 8 anc its effect on the frequency of loss of heat sink in
d
c; 9 CRLR?
zc
$ 10 A No.
E

$ II
G Do you know whether lightwater reactors have a

3

f I2 system which is comparable in functional and design
"

13

(]} .] cha rac te ris tics to the direct heat removal service?

E 14
g A No.

0 15
h G Do you have any reason to believe that
=
: 16

g lightwater reactors have such a system with comp a rab le

d" 17 I design and performance characteristics?
=
5 18

A I don' t believe th ey do .-

9
E 19
3 ___
n

20

21

22
Ot-

23 , 1

24
'

CD 25 !
1

P
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hop

1 g Referring you to Page 35 of your testimony,
_

(]) 2 you refer here in the top of the page to a California

3 underground Siting Study and an attachment to a letter

(]) 4 dated 21 February 1979 from Bryce Johnson, Peter Davis

e 5 and Hong Lee to the Honorable Morris Udall.
A
?

@ 6 A Yes.
R
C
S 7 g I have a copy of a letter, Your Honor.
A

| 8 MR. EDGAR: I would request that this be
d
y 9 marked for identification as Applicants Exhibit 56. The
?

10 letter is dated 21 February 1979. It is addressed to
,

=

$ 11 the Honorable Morris Udall. It is signed by Messrs.
3

y 12 Bryce Johnson, Peter Davis and Hong Lee.
{
~

13
{]) JUDGE MILLER: It may Le marked.

m

5 I4 ( Appl". cant s Exhibit No. 56
$

{ 15
was marked for

=

j 16
identification.)W

N 17 BY MR. EDGAR:
#
-
-

f' 18 g Do you have Exhibit 56 in front of you,c
s

IIf Dr. Cochran?
5

0 A No, I do not.

21 g 7,m sorry. I will furnish you one.

22r'3 (Witness handed document.)V
23 BY MR. EDGAR:

24 ' g Do you have Exhibit 56 in front of you?
!25 ' A Yes, I do. I

ALDERSON REPORTING COMPANY, INC.
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.

3-2
1 g And is Exhibit 56 does it include the--

([) 2 cover letter transmitting the California Underground

3 Siting Study to the Honorable Morris Udall?

()' 4 A Yes.

5g g And is.that the cover letter to the document
?

@ 6 which you cite in your testimony?
R
$ 7 A Yes, it is.
K

| 8 g Referring you to Page 347 of that document,
d
d 9 Applicants Exhibit 56, the next to last two paragraphs
!
$ 10 and I quote:
$
$ 11 "The differences between the
3

y 12 biological effects listed in
c
j 13 WASH-1400 and those used forem

( =
m

5 14 the California study were not
$

15 sufficient to change any

j 16 conclusions of our study."
w

N 17 Paragraph. Continuing the quote:
5
} 18 "In summary, although'some
f"

19g variation exists between the data
n

20 and methodology of the WASH-1400

2I study and that of the California

22
)

Study, the differences are

23
considered to be minor. Some are

i

j 24
simply due to the availability of

(2)
'

25 [ more and improved data at the time
I r

| !

| ALDERSON REPORTING COMPANY. INC.
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* * #" ^ " I' " *3-3

(~') 2- portions of WASH-1400 reviewed by our \g_ 1

1

3 study, we found no errors which were

! () 4 of sufficient magnitude to make

5g an appreciable impact on computed
a

@ 6 public consequences. The availability
n'
$ 7 of the data and methodology of
A

| 8 WASH-1400 provided a considerable
d
y 9

ancunt of information directly
E
F 10g relevant to our study, and the
=
5 II existence of such information was ofB

y 12
material benefit."E

13 Is that an accurate quotation?

| 14 A Yes.
$

15 g Is that an accurate copy of the letter_

j 16 transmitting, to the best of your knowledge and belief,
A

N I7 thr Underground Siting Study to Representative Udall?
8
$ 18 g yes,
_
~

s

h 19 g Does that represent the views of the authors
.4

20 of the California Underground Siting Study?

2I A Certainly the views that they expressed in

22
7g the cover letter, yes.
U

23 ; g Do you have any reason to believe that those
i

24 | authors have different views at this time?f-) I(
25 A None.

ALDERSON REPORTING COMPANY, INC.

. _ ..



. _ _ _ _ _ -

i

6165

1 g Referring you to Page 35, again, after the_

(]) 2 discussion of the Udall letter in your testimony, you
3| discuss the Accident Evaluation Code, AEC.

() 4 Do you see that reference?

,

= 5 A yes,
| 5

| 6 G And in that regard, you reference an SAI
R
d 7 t report, December 19, 1978, Pages 3-6 and 3-8.
A

$ 8
Is that correct?

( d
:. 9 A Yes.i
S 10
g G Would you agree that the 350 rem value cited
=

$ II in your testimony for the AEC code is for whole body?D

j 12 A Yes. I believe that's correct.~

=
13 g And would you agree that the 510 value in the-

| 14 CRAC code is for total bone marrow?
$

15 A Yes, they ought to be the same,approximately,
j 16 G Excuse me.
A

f 17 A I would infer that the bone marrow and wholeE

E 18 body dose ought to be fairly close to one another.
P

{ 19 0 Well, the question is, what does the CRACn
20 code use?

2I
Don't they assign the value of 510 to total

22 marrow?

23 : A Well, just a minute.
i

24 l
MR. EDGAR: I'd like to have marked for

25 | identification as Applicants Exhibit 57,a document

ALDERSON REPORTING COMPANY. INC.
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1
_

entitled Final Report on -- or portions of a document

/N
() 2 entitled Final Report On Comparative Calculations For

3 The<AEC and CRAC Risk Assessment Codes, Science

() 4 Applications, Inc., Palo Alto, California,

s 5 It is or consists of portions of the document
A.

@ 6 dated December, '78, referenced at Page 35 of Dr.
R
& 7 Cochran's testimony.
3
[ 8 JUDGE MILLER: It may be marked.
d
& 9 (Applicants Exhibit 57 was
z
O
H 10
g marked for identification.)
=
$ II BY MR. EDGAR:
3

f II 4 Do you have Exhibit 57 before you?
4

p] g 13 A I do,
w a

m

5 14 4 And does Exhibit 57 contain Pages 3-6 and 3-8,
$j 15 which are specifically referenced in your testimony on s
r

j 16 Page 35?
w ,

p 17 A Yes, they do.
5
$ 18 G And are those accurate copies of the pages
'~

s"
19 )g that you relied upon?

n

20 A Yes, they are.

21 % And does Page 3-6 assign the 510 value to bone

22
(3 marrow for the CRAC code?
%)

23 ; A That's correct.

24
G And is the 350 rem value associated with whole

25
i body for the AEC code?

| ALDERSON REPORTING COMPANY,INC.
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. . \w
s 3-

I A. That's correct.*

Q, 3 - 6'

2. 0[ And ,is it true that the authors of th is
' |.

,

.. :
-

3 1 compadison believe that it would appear appropriate to

C 4 inserg less conservative fatal dose criteria for the

5'g calculation of early fatalities in the AEC code?
9 -

,

! O ' ''
A- You're referring to the SAI authors?

R .

o
S 7 -

4' That's correct.
-

M
9 8 ' ' ' ''

N A. You liave misrepresented their conclusion
g ~

x s

~. 9 ,uhich is on Page 5-2 of the report, and I will read it2 ,c 's L *

F 10 sj_ : in flill: ,

n \ \' '
,

+ . = . - gi , s

4: +- .

$ i 3: ,"It would appear appropriate to,

h,s' .

less conservative fatal
N 'd 12z .s inserts
.s 3

3 ,\-
'

] dose criteria for the calculations

E 14'y
.

of early fatalities in the AEC code
s:
9 15,'
d \ provided the assumption of supportivei '

=
~

,- l .

- 16
g medical treatment for exposed

^ G 17
d persons is reasonable for the locales

.

/s 18
::: considered in the analysis."
#

3 19.-

J 0 Do you agree with that conclusion that you have
- 20

just cited?

21 I A. Not entirely.

22|''

3 C' Do you have any specific information that you

23 ; have1 developed which indicates that the assumption of
:

Q24! supportive medical treatment for exposed persons would be
'

O y
'

m
' 25: i unreasonable for the specific locale of Clinch River?

,

- ;

~'

[ -s )
, s t .

|\ i ALDERSON REPORTING COMPANY, INC.
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1 A Well, there's no anlysis of that issue given

(~8( ,) 2 in the environmental impact statement, so one can't draw

3 a reasonable conclusion one way or the other.

(])' 4 % Have you done any analysis --

5g MR. EDGAR: I move to strike that answer as
?
3 6 non-responsive.
R
*
E 7

JUDGE MILLER: It may be stricken.
A
k 0 BY MR. EDGAR:
d
6 9
j @ Have you done any specific analysis of the
e
H 10
g question of supportive medical treatment in the locale
=
N of Oak Ridge?E

j 12 A No I have not.,

E

<g y 13 G Have you reviewed any reports by Mr. Harris(s/ m
m

5 14 concerning the issue of pipe rupture probability, other
$

[ 15 than the report which you cite and attach to your
~
-

g 16 testimony?
A

d 17 A Yes.
#
u

18*

i G And what report have you reviewed?
Ai

"g 19 A As I tried to indicate yesterday, there wase.

20
, a earlier verslon of this analysis or an interim report

2I done approximately a year or perhaps somewhat earlier,
22

specifically for the CRBRP and then this -- this is a(ms

%J

i rather extensive document by Harris and others on PWR
! |

| 24
p pipe fractures.

25 ''-

G Okay.

| ALDERSON REPORTING COMPANY, INC.
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1 Can you identify the document, the latter

({} 2 document concerning PWR pipe fracture?

3 A I have it with me.

{} Q What I'd like to get is an identification of4

e 5 the title and description of the document.
h
@ 6 A I brought portions of two volumes with me.
R
$ 7 They are actually two different documents.
A
| 8 One NUREG/CR-2301, UCRL-15490-RM, titled Fracture of
d
q 9 Mechanics Models Developed for Piping Reliability
!

g 10 Assessment in Lightwater Reactors, Piping Reliability
=

$ II Project. Prepared by D.O. Harris, E.Y. Lim, D.D. Dedhia3

f I2 of Science Applications, Inc. and H.H. Woo and C.K. Chow
s

13(3 5 of the Lawrence-Livermore National Laboratory.
(_/ 8

I4 This is a Livelmore document prepared for the
s'j 15 Division of Engineering Technology, Office of Nuclearx

y 6
Regulatory Research, U,S. Nuclear Regulatory Commission.M

h
I7

It's dated June, 1982.
x
5 18
- The second document for which I have brought-

-
.

"
19

3 only portions of Volume 5, is NUREG/CR-2189, Vol.5,n

20
UCID-18967, Vol. 5-RM, titled Probability of Pipe Fracture

21
in the Primary Coolant Loop of a PWR Plant.

22

) Prepared by D.O. Harris, E. Y. Lim,

23 } E.D. Dedhia, of Science Applications, Inc. Also a
24

Lawrence-Livermore Laboratory document, prepared for the

25[ Division of Engineering Technology, Office of Nuclear

ALDERSON REPORTING COMPANY,INC.
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1
| Regulatory Research, U.S. Nuclear Regulatory Commission.

O! 2 oate pus 11shee, xuguse, 1,e1.

! 3
Q. Thank you.

] Are you aware of any specific regulatory4

5 requirement of NRC which requires completion of a

0 probablistic risk assessment prior to issuance of a
^
n

b 7 construction permit?
E
| 8 A. No, not --

d
ci 9
i
o
G 'O / / /2
_
_

i

a
c 12
z_
O
d 13O:
E 14
Ee
2 15

5
g 16
s
g 17

:
$ 18

E
I 19
A

l.
20'

21 1

22
~

; O
23||

! ,

; 24

O
25|
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1

4-1 j MR. EDGAR: May I have a moment to confer?
bm

1

(] 2 I think we may be near --
%j

3 JUDGE MILLER: Yes.

(] 4 (Pause.)
V

e 5 MR. EDGAR: No further questions at this
2
N

$ 6 time.

R
R 7 JUDGE MILLER: Thank you.
N
8 8 Staff?n

d
c 9 MR. SWANSON: Yes, just a few,
i *

C
g 10 CROSS-EXAMINATION
a

) 11 BY MR. SWANSON:
E

y 12 G Just a few minutos ago, Dr. Cochran, you were
5 -

gm j 1.3

i (>g asked by Applicants whether or not you had read any
m

| 14 earlier Harris reports, and you mentioned one about a
$
2 15 year or so earlier.
E
g 16 Is that the report that's mentioned as
f

p 17 Reference 1 at the end of your Attachment 3, a 1977 re-
5
$ 18 port?
_

P

$ 19 A I believe it is. Let me just check to see --

| n
20 to confirm that.

21 It may take me longer to find it. If you've

22 got a copy.()
23 |

; a Yes, I have a copy.
I

24 MR. SWANSON: I would like to have marked as
(Z) !

'

25 i Staff Exhibit 20, while Dr. Cochran is looking over, a

ALDERSON REPORTING COMPANY, INC.
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4-2
document entitled "A Note on the Pipe Rupture Probabilityj

Calculations for the Primary Heat Transport System of2

CRBRP."3

IN 4 It's by D. O. Harris of Science Applications,
\_)

e 5 Incorporated. The date is Octrber 7, 1977.

b
d 6 (Staff Exhibit No. 20 was
e
R
g 7 marked for identification.)
K
8 8 THE WITNESS: Yes. That's the other documentu
d
d 9 that I was referring to.

b
g 10 MR. SWANSON: . would ask the Board to mark
E
I 11 that as Staff Exhibit 20.
$
d 12 JUDGE MILLER: It may be marked.
E
=
d 13 BY MR. SWANSON:

(~J ?
-

,E 14 G In that earlier report by Mr. Harris, did he,

5
2 15 reach a conclusion about the absolute pipe rupture
5
g 16 probabilities for CRBR?
w

d 17 A He presents some probabilistic results. I

$
$ 18 have no basis for knowing whether he believes the absolute
5
[ 19 | numbers have significance, as opposed to the comparative
M

20 ratio.

21 G Let me refer you to Page 4, the bottom para-

22 graph. I'll read you the first sentence: " Review of
7~)\
''

23 Results: The pipe rupture probabilities for CRBR estimated
1

-824 using the above outlined techniques were 10 / plant-year,

k-) 25 ; for the cold leg, and 10-7/ plant-year for the hot leg,"
!

| ALDERSON REPORTING COMPANY. INC.
|
l

. - - - - .



.

6173

4-3 1 and he gives a reference.

I''i 2 Did I read that sentenc'e correctly?
%J

3 A Well, you didn't read the whole sentence,

(]) 4 but --

5 G Okay. I'll continue with the referencee
3
4 .

] 6 completely. "(see Ref. 1, page III-116)."
R
R 7 Now have I read the sentence correctly?
K

] 8 A Yes. That's CRBRP-1, I take it to mean.
d
d 9 4 Thank you.

$
$ 10 At the top of Page 24 of your testimony, you
_E

$ 11 mention -- actually your discussion begins on the prior
3

y 12 page, Page 23, about system interaction. At the top of
E
d 13a Page 24 you mention a series of accidents./'s

(J m
m

5 14 A Yes.
$j 15 g You refer to the TMI-2 accident. Do you know
z
'

16j what the leakage path from the TMI-2 reactor was during
w

$ I7 that accident?
$
M 18 A Through the pressure relief valve.,

E"
19g G The Crystal River LOCA that you mention in

n

20 1980, was the leakage path from that reactor -- in that

2I accident the same pathway, through the pressure relief

22 valve?p),

u>

23 | A It may have been. I don't recall. These

24 accidents were examined in one of the documents I referred()!

!

25 I to on Page 23. I would have to go back and -- I have not

| ALDERSON REPORTING COMPANY,INC.
t
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1 made a detailed analysis of any of these and would have to

(]) ~go;back and refresh my memory on the basis of -- I believe |2

3 it's the Brookhaven analysis.

(]) 4 G So your testimony right now is that you don't

= 5 know whether or not that was a pressure relief valve
A
9
@ 6 accident?
R
d 7 A No, I don't. .I would have to refresh my
3
j 8 memory to recall the details of these accidents. These
d
d 9 accidents were -- Well, I've already said that.
i
C
g 10 G Do you know if the accident -- I'll just
3

) 11 spell it -- B-e-z-n-a-u -- the accident at that reactor,
3

y 12 do you know if that was also the result of a stuck open
5

(^) y 13 pressure relief valve?
As =

| 14 A That's my recollection, yes.
$

{ 15 G Do you happen to know whether or not the
x

g 16 systems level design right now for Clinch River includes
s
6 17 a pressurizer reilef valve?
$
u

3 18 A I would hope not. No. It doesn't include
P"

19a one.
5

20 MR. SWANSON: That's all the questions we

2I have.

22
[ JUDGE MILLER: Thank you.

23 | Redirect?

24|I
n%J

MS. FINAMORE: Yes. I'd like an opportunity
I

25 '
} to confer with the witness.
!
i
! ALDERSON REPORTING COMPANY, INC.
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4-5 1 THE WITNESS: I'd like'a little longer op-

O 2 vortuattv-
i

3 MS. FINAMORE: May we have a short break?

'

4 JUDGE MILLER: All right.. Five minutes.
.

5 (A short recess was taken.)g
a

@ 6 _ _ _

-

-

" I

N

| | 8

d
ci 9
:i
o
@ 10

.s

a
d 12

' 2
.

S

,

14 .,

=
2 15

s
g 16
A

6 17

:
$ 18

iE
E 19
R

20

21
|

22

23;|
i

i

24

O
25 f
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5-1 1 9:00 a.m.

gd|h 2 JUDGE MILLER: All right. Are you ready for

3 redirect?

) 4 MS. FINAMORE: Yes.

g 5 REDIRECT EXAMINATION
R

h 6 BY MS. FINAMO RE :
R
$ 7 g Dr. Cochran, you stated yesterday that you
s
j 8 did not have any affirmative evidence that the natural
d
y 9 circulation capability proposed by Applicants would in
2
c
h 10 fact be reached.
E
_

fII Can you explain what you meant by " affirmative

" 12E evidence"?
=
" I3

(') 5 j A well, you won' t know whether the natural
_,

m
- I4j circulation will work as designed until you test the
u
O 15
h system and you can't test the system until you build the
=
~
- 163 re actor .

|hI ! I think in a large measure that's probably
=
5 18 wny the Staff is reluctant to sign off on natural_

u

g" 19 circulation at the early stages of the design process.

20
G You were also asked to read a sentence from

1

21
your Attachment 2, regarding the opinions of'the GAO

22'

; {") j technical consultant on steam generators.

23 f Did that sentence read constitute a comple te

24 |
(~3 | opinion in your mind of the technical consultant?
, i

,

''
25 ,

1 A No, I don't think that sentence should be
!
,

! ALDERSON REPORTING COMPANY, INC.
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5-2 1 read without also recognizing the other opinions that the

({]) 2 GAO states that the consultants gave th e G AO .

3 For example, on Page 7 at the bottom, it says;

(]) 4 "Our consultant recognizes..." this is the

5g last four lines ... recognizes the potential"

4

@ 6 prob lems in the areas of structural integrity
R
*
S 7 and the ability of the CRBR steam generators to
3
] 8 withstand temperature changes. He also
d
". 9* acknowledges that the planned tests will not
z
O
P 10
g provide adequate data in these areas."
=
5 II Well, I'll just leave it at that. I mean, the
a

f I2 document speaks f or itself.
c
"

13

(~)' @
g You were asked yesterday about any subsequent

L -

I4 work of Dr. Harris regarding pipe breaks of which you were
z
9 15
g aware, and you mentioned a s ubsequent report.

T 16
g Can you tell me what impact, if any, that

-p 17
o report might have on the conclusions in your testimony
z
5 18
= regarding pipe breaks?
s
"

19j A I made an effort to determine that by calling,

the principal author, Dr. Harris, and in our telephone

21
conversation he stated to me -- I asked him if he had read

22

['])
my testimony and he said he had. I asked him --

23 ,
JUDGE MILLLR: Just a moment. I don't hear --j

24

{-]''
MR. EDGAR: I'm going to --

i25
an objection, but th is isJUDGE MILLER: --

|
!

ALDERSON REPORTING COMPANY. INC.
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: 5- 3 1 obviously not only hearsay, but hearsay of a type which

p) 2 can't be verified or tested by cross-examination.q

3 Is this what you permit --

('J
'; 4 MR. EDGAR: It's totally unreliable. You know,

~

5g i t's one thing if a document came in. There's some
9

@ 6 reasonable response permitted, but this is gross hearsay,
R
& 7 and totally non-reliable , non-probative evidence to which
M
j 8 Applicants and Staf f have no ability to respond.
O
m; 9 I move to strike it and object to the whole
2
o
@ 10 line of ques tioning.
E
_

k II MR. SWANSON: There's another basis for th a t ,
3

f I2 too. I realize th a t motions to strike are not appropriate
c
"

13(]} } yet, but Dr. Cochran has admitted he's not an expert in
z
E I4 pipe break analysis ; therefore, he's not qualified to
$j 15 analyze or interpret the opinions of others who are
=

? 16
g experts in that area.

G 17
So he certainly can't be permitted leeway inx

=
M 18 that area, to go into hearsay where experts might otherwise-

9

oe allowed to do so.

20
MS. FINAMORE: I would disagree with that

21
statement.

22

{} JUDGE MILLER: We will defer a ruling upon the

23 I
! expression of opinions by Dr. Cochran on this or other
>,

'

24
fields.

25
l We will, however, sustain the objection to
I

|
'

1 ALDERSON REPORTING COMPANY,INC.|
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1 the partly reported telephone conversation; not on.ly5-4

() 2 hearsay, which itself is not necessarily grounds for

3 inadmissibility, but because of the inability to determine

(]) 4 i ts reliability and its not being subject in any way to

5j cross-examination, or testimony arising at this late date
n
] 6 not being subject to previous disclosure in prepared
#
b 7 written testimony.
A
j 8 The motion will be granted. That portion of
d

9 the testimony which purports to go into the telephone
c
6 10
g conversation with someone else will be stricken.
=
k BY MS. FINAMORE:
B
d 12z G Dr. Cochran, based on your understanding of
e
" I3

(]) j the subsequent work of Dr. Harris, what effect, if any,

E 14
g would that subsequent work have on the conclus ions in
=
9 15
g your testimony?

? 16
g A I con' t be lieve it would have any. I think

6 l'7
the -- and I think the conclusions one could draw byx

5
m 18
= reading the exhibit of Dr. Harris' analysis would still be
s
E 19
g correct.

| 20
G Dr. Cochran, you were asked yesterday about a

21
statement in the Harris Report on Page 10 of that report,

22

{} regarding th e failure rate of primary piping in the CRBR,

23 :
; anc as 0.121.
$

24

{ '} f In connection with the statement in your testi-
| 25 ,

many on Page 22 that the CRBR pipe break frequency may be

i
! ALDERSON REPORTING COMPANY, INC.
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5-5 1 as much as 12 times higher than that in the PWR, can you

i-

(\ 2 explain whether or not these two statements are consistent,

3 and why?

(]') 4 MR. EDGAR: Objection. Asked and answered.

= 5 JUDGE MILLER: Overruled.
k
h 6 THE WITNESS: I believe there's no inconsistency ,

R
$ 7 and I believe the document speaks for itself. One should
M

| 8 simply -- I would simply refer you to the discussion that
d
c[ 9 begins at the top of Page 9:
2
C
,3 10 "Tne results in Table 1 show a wide
7
=
$ Il range of values varying from .0186 to
3

g 12 11.62," which I rounded off to twelve,
E
"

(N 5 13 "(i.e., three orders o f magnitude) . "%) *
m

E I4
Then i t. continues, and beginning with the

$j 15 last sentence on that page:
z

j 16
"With the present state of knowledge ,s

6 17
it's not possible to ascertain the controllinga

=
5 18

parameters.,,_

w

Then it goes on to say, discarding well

20
length, you would get a different range of parameters,

21
.1 to 1, and that's obvious from the data presented in

22
/~ Taole 1 at Page 8.V)

'

23 ,
JUDGE LINENBERGER: Excuse me. The record may.

i

24

{) be clear, but I'm not.
,

25
We've talked about Intervenors' Counsel--

.

|
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5-6 1 has talked about a Harris document, and we've mentioned

(a) 2 several in the course of these discussions.

3 The witness referred to Pages 8 and 9 of

e

(s) 4 something, and I don' t know what "something" is or which

5g Harris document we might be discussing.
9
3 6 THE WITNESS: I'm sorry. I'm referring to
R
& 7 the November 13th, 1978, document that's attached to my
M

] 8 testimony.
d
y 9 JUD'GE LINENBERGER: Thank you.
2
o
$ 10 BY MS. FINAMORE:
3
_

5 II 4 Dr. Cochran, you were asked today about the
3

f I2 microsecond time scale and pressures which you felt
3

(~')N5 13 occurred in high chemical explosives.
N_ m

= I4| Could you explain what you meant by "high
e
g 15 chemical explosives"?
x

E I0
A I think that can probably best be done by

w

referring to a book by Melvin A. Cook, entitled, THE
E
m 18

SCIENCE OF HIGH EXPLOSIVES."-

P
E 19
5 JUDGE MILLER: Just a minute. I don't want

20
to get into a lot of books and things now.

21
You are purporting to be an expert, Dr. Cochran ,

22

{]) and we want your views. We are not going to look

23 !
elsewhere or have testimony tnat incorporates by reference.;

24
I say this now with applicability to all{)

25 -.
witnesses, not just you.I

I
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S-7 1 Go ahead and answer the question.

O)\,. 2 THE WITNESS: Well, explosives some authors--

3 distinguish high explosives from low explosives in terms
en 4 of the time period over which the product, the ch emi cal(_)

5y reactions take place.
a

@ 6 High explosives, which would include explosive
R
*
E 7 s ubs tan ces such as Compound B or PETN that 1 believe was
K

[ 8 mentioned in previous testimony, would have reaction rates
d
o 9 in the range that would fit in the cross-hatched eresj
=,

b 10
g represented by the Applicants ' Exhibit I believe it's--

=
! 46.
a
d 12
2 There are other so-called low explosives that

()i 13
j would be more akin to gun cotton or black powder, or
E 14
$ casically propellants, whose periods would be in the
4
x 15
2 millisecond range and peak pressures would be much lowerz
~

| 16
than those for the high explosives.

C 17
$ Furthermore, they are sometimes referred to
li 18

;
- as deflagrating explosivas, and they don't n e cess arily
G

19-

g produce shock waves.

20
There was testimony by the Applicants to the

21
effect th a t chemical --

(]) JUDGE MILLER: Wait a minute. I don't th ink
23 ,

! you were asked to compare anybody else's testimony.

(]) You were asked in what sense you used the
25

term in responding, I think at least, to ques tions on
!
|

ALDERSON REPORTING COMPANY,INC.
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5-8 1 cross-examination.

, ,' 1

(s-) 2 THE WITNESS: I understand. |
>

3 Well, I would, I th ink , in terms of

f) 4 discussing chemical explosives, as I used the term, that
s-

e 5 covers the whole broad range of both high and low explosives,
3
N

$ 6 and that's why I would make the distinction.
R
$ 7 BY MS. FINAMORE:
N

| 8 G What effect,'if any, does that distinction have
d
q 9 to the answer you gave on cross-examination regarding
z
o
y 10 microsecond time scales and pressures?
Z

h II A Well, the high explosives operate on a much
3

y 12 shorter time period and low explosives operate o n -- if I
E

(J g 13 can refer to this text --3
u x

m

6 I4 JUDGE MILLER: We've asked you not to refer to
$
9 15 the text. In fact, I don't understand this entire_

z

g 16 question, to be frank with you about i t.
s-

h
17

. The cross-examination question was asked. The
E
y 18 answer was given. The record is complete, and I don't
P"

19
8 see that you are entitled to any further embroidery of it,
n

Counsel.

MS. FINAMORE: Well, I'll withdraw the ques tion ,

22 |
{} BY MS. FINAMORE:

23 '
i G You were asked today about an AEC Code in

24
(~) 4 CRBRP-1 in relation to the CRAC Code used by the Staff,'

t \/
| 25

in particular the use by those codes of whole body or bone

ALDERSON REPORTING COMPANY, INC.
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5-9 1 marrow doses.

() 2 You stated that bone marrow and whole body

3 doses are fairly close to one another.

(,) 4 Can you explain what you meant by that

5g statement?
9
j 6 A Well, I don't think you represented my
R
& 7 testimony totally.
M

$ 8 JUDGE MILLER: We'll sustain your objection.
d
c; 9 THE WITNESS: The --
2
o
H 10
g MR. EDGAR: Well, then, I'll object on the
=
$ Il grounds tn a t it's improper redirect. Unless there's a
3

f I2 precicate or a premise tying it to the cross-examination,
=

13() it's improper.
m

! I4 JUDGE MILLER: I think the grounds should be
k

{ 15 i t's an improper statement of the record.
m

y 16
MR. EDGAR: In addition, Your Honor, though,

-A

C 17
3 if th e re ' s no tie into the cross-examination, the ques tion
=
5 18

can't be proper.-

9"
19

8 JUDGE MILLER: Sustained.n

20
BY MS. FINAMORE:

21
4 Dr. Cochran, you were asked about the AEC Code

(') and the CRAC Code, in particular their use of whole body
\d

23 ,
j and bone marrow doses; is that correct?

(~} 24| A That's correct.i

I
''

25 '
G And is it correct th a t you mentioned that the

| ALDERSON REPORTING COMPANY. INC.
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IS-10 1 bone marrow and whole body doses would be fairly close to

Il 2 one another?
V

3 MR. EDGAR: Objection. Leading the witness.

I') 4 JUDGE MILLER: She's entitled to direct his
%J

e 5 attention to the matter.
A
9

@ 6 Do you recall that line of testimony?
R
d 7 THE WITNESS: Yes, sir.
3
| 8 JUDGE MILLER: All right. Ask your question.
d
c[ 9 BY MS. FINAMORE:
!

g 10 G Can you explain what you meant by your
=
$ Il statement regarding bone marrow and whole body dose?
k

j 12 A The -- In situations where the exposure is
E
"
5 13(~' predominantly from gamma or even to a lesser extent,'

t) a
m

y 14 however, high energy betas, one would anticipate the bone
k

15 marrow dose and the whole body dose to be comparable.

j 16 It derives from the fact that the gammas fairly
w

h
I7 well penetrate the body without much attenuation, much

z

f 18 like X-rays do, but even more so.
C

19
1 8 In the context of accident analysis, such as

n

20 was conducted in WASH-1400, the early fatalities are due

21 primarily to ground shine, and the ground shine dose, the

22r whole body dose from the ground shine, because it would
(>]

23 |' be predominantly again gammas would be comparable to the --

24 |i the whole body and bone marrow doses would be comparable;
)

25 '
i and, therefore, one should not in my view in that type of
I

ALDERSON REPORTING COMPANY, INC.
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|

5_11 1 a situation draw any significant distinction between

do
V 2 whether you are measuring the whole body or the bone

3 marrow dose.
r

1

Oi 4 1 thinx ehet one shou 1d de ceutious, eheugh,

5g in the application of th a t , because that dis tinction would
"

.

] 6 not nccessarily apply in all situations.
~
e.
R 7 - _ _

K
j 8

'

a
6 9

; i
o
!: 10
E
_-

g 11

a
6 12Z
_

3
13(q g*s

E 14x
$

| 2 15
x ,

l *

g 16
as

i 17

$
$ 18
:
i~

19

20

21

22

O !
23 !

''

O .

25 -
I
t
i

I
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BY MS. FINAMORE:

,

"
G You were asked whether you were aware of the

J
CRBR systems to accommodate sodium / water reaction; and

you responded that you were not aware in detail. Can youfq 4! /%,

explain what you meant by that answer?.

e 2
2' j MR. EDGAR: Objection. The answer was com-

6e
e

plete.
7

JUDGE MILLER: Sustained.8

N BY MS. FINAMORE:9-

i

10 0 Can you explain what level of detail you were
o
z
j jj referring to?
<
k
d 12 MR. EDGAR: Objection.
z
=

)E 13 JUDGE MILLER: Sustained.
!

3 j4 BY MS. FINAMORE:
w
H

! 15 G You were provided with Applicants' Exhibit
5

. 16 57, a report by Science Applications, Incorporated, and-

3
%

g j7 asked whether you agreed with the statement of the
5
E 18 authors in Subparagraph 1 on Page 5-2.
=
P
E 19 You stated that you did not entirely agree.'

X
n

20 Can you explain what you meant by that answer?

21 MR. EDGAR: Objection. The answer was com-
;

I 22 plete as given. I'm assuming the witness is under oath,

O
23 i and now we're just saying, "Well, why don't we expand a

,

i

24 | little bit?"

) !

25 ' MS. FIN;MORE: No. I believe it's not clear

|

| ALDERSON REPORTING COMPANY. INC.
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6-2 1 the basis for the disagreement with Dr. Cochran from this

i (~') 2 exhibit of Applicants.
v,

3 JUDGE MILLER: My recollection is that he was
!

| ([] 4 simply asked to verify the wording of the matters con-

= 5 tained in Exhibit 57, which, I believe, was a document that
5

$ 6 Dr. Cochran himself had used, was it not?
R
d 7 MS, FINAMORE: No.
M

] 8 JUDGE MILLER: It was not?
d
c; 9 MS, FINAMORE: Excuse me, Your Honor. He was
$
$ 10 then asked if he agreed --
E

$ 11 JUDGE MILLER: First of all, what was the
k

j 12 document?
3

(3 y 13 MS. FINAMORE: -- with the statement of the
; \~/ z

! I4 authors.
'

$
g 15 JUDGE MILLER: Yes. How did that come about?
z

g 16 Had not Dr. Cochran said something in his testimony or in
W

II
, his responses to this particular report?
z

@ 18 I thought he had, although I'm not positive.
Eo j9
E MS. FINAMORE: I don't believe this report was
M

20 referenced in his testimony.

MR. EDGAR: That's wrong. That's absolutely

wrong.
)

23 | THE WITNESS: It was referenced.

24
JUDGE MILLER: Page 3,5 .

J
25 '

i Okay, it was referenced. Therefore, I think

ALDERSON REPORTING COMPANY, INC.
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6-3

1 the record is complete as to the questions asked. There |

'l 2 again, the cross-examiner has a right to direct his
/

3 questions as he wishes to a referenced document.

(~'s 4 The record is complete on that.
U

g 5 MS. FINAMORE: We have no further questions.
0
@ 6 JUDGE MILLER: Does anyone else have any
R
& 7 questions?
A

| 8 MR. EDGAR: We have no further questions.
d
d 9 MR , SWANSON: None.
i
o
@ 10 JUDGE MILLER: Dr. Hand?
E

$ 11 JUDGE HAND: No.
3

I 12 JUDGE MILLER: Judge Linenberger.
5

13 BOARD EXAMINATION
m

E I4 BY JUDGE LINENBERGER:
$

[ 15 g Dr. Cochran, would you say that the very
x

E I6 last sentence of your testimony appearing'on Page 44 of
w

h
I7 ' Intervenors' Exhibit No. 22 marked for identification

=

{ 18 really contains -- I'll use Judge Hand's words here --

P
"g 19 the message that you would like to convey to the record
n

20 with respect to this testimony?

21 A Yes.

22
G I get myself in trouble sometimes, but I'd-

'

23
like to look at last sentences because they're frequently

ii

24 I
I illuminating.

, () !
l 25 4

|
! A I wou3d also add that our probabilities --

i

|
1 ALDERSON REPORTING COMPANY,INC.
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1 my probabilities in my testimony are not that far re-

(~) 2 moved from the Staff's estimates of the probabilities --v

3 I mean the uncertainties, I should add.
'

(]) 4 G Okay. Now the last sentence of Section J

e 5 of Staff Exhibit 8 on Page J-25 --

A
P

@ 6 A Could I get a copy of that in front of me?
R
& 7 G Sure.
M

| 8 That last sentence on Page J-25 says that
d
o; 9 "The Staff's analysis confirms the FES conclusion that
z
o
g 10 the accident risk estimate at Clinch River can be made
=
{ 11 acceptably low."
3

Y I2 Your last sentence indicates that you cannot
5
a

r3 5 13 accept that conclusion.U=
m

5 I4 Folding those two thoughts together, I am
$
g 15 tempted to conclude that infer that your positionor--

z

E l0 is that accident risk at Clinch River cannot be mades
g' 17 acceptably low. Now is that . proper inference that I,
=
5 18

should draw from your testimony?_

U I9a A I think a more correct inference would be that5

20
| it hasn't been demonstrated that it can be made acceptably

21
low. I think I could go through and show you why, using

22
r~s their own analysis here in Appendix J, why their own(.)

23
i data demonstrates that it's not acceptably low.

24
r- Now, your question is really, well, if there's(~)) i

25 >
I another hypothetical -- you know -- suppose you radically
i

ALDERSON REPORTING COMPANY,INC.
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i changed the design of something and moved the site or what-

("T 2 ever, then could you get there.us'

3 That's I'm not implying that you couldn't--

('] 4 get there if you --'u)
= 5 g This is what I was curious about. You're not
An

$ 6 categorically taking the position that you can't get there
G
g 7 from here, I gather from what you've just said, but
3
g 8 rather that you're challenging whether the Staff has
d
c 9 shown in their exhibit, a plausible way to get there.
s
g 10 A I think their exhibit on the face I mean--

E
g 11 if you set aside my testimony and just look at Appendix J
B

y 12 and do the analysis of what Appendix J is telling you,
E

fw j 13 it demonstrates that the CRBR, as designed, is notOx --

$ 14 the risks are not acceptably low.
$
g 15 I can take you through that.
m

j 16 G Well, you have pretty much in'various piecess
( 17 of testimony. But the thing that bothers me here is
#
$ 18 that one of your -- one of Intervenors' oft-stated --_

A

} 19 often-stated positions throughout much of this testimony
n

20 is that either they have not had access to the design
21

details or that it's premature to discuss design details

22 because they don't exist, and that Intervenors have been --g,
%s

23 I believe it has been alleged by Intervenors that they have
i

24
7s been handicapped in much of their analysis of what has
O

25 been done because of a lack of the kind of detailed

ALDERSON REPORTING COMPANY, INC.
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i information they would liked to have had.

r^3 2 And so, therefore, I have a little bit of a
V

3 problem, based on that backdrop, appreciating the weight

4 that should be given to your conclusion that based on{])
e 5 reading the Staff exhibit, you can't get there from
M
n

$ 6 here.

R
& 7 A Well, let me respond to that. First of all,
K
j 8 I repeat: I will take Appendix J as their estimate of
d
d 9 how low the I mean, setting aside the conclusion, but--

!
$ 10 take the analysis that they've presented, and demonstrate
E

$ 11 to you that the risks are not acceptably low.
3

y 12 Now, as a separate matter, I think we could
5

r3 $ 13 have put on a better affirmative case had we had access
V =

z
g 14 to reliability data and systems interaction data specific
$
g 15 to the CRBR and had that access at an early enough period

i z
*

16g of time where we could have hired consultants in that
M

g 17 area to give it a better treatment than I've been able to
E
a

3 18 give it in my testimony.
C
b I9g G Well, sir, that very statement assumes an
n

20 answer that I don't see the evidence to support. What

21 you're saying is that had you been able to probe more

22
7g deeply, you could certainly have shown that things are
i/s

, 23 | worse than they are.
I r

| 24 ' And isn't it just possible that had you been
|C

25| able to probe more deeply, you might have seen that things !
|

I
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6-7

1 are not as worse as you think they are --~~ forgive my

(]) 2 English.

3 But why is it that you assume that had you had

r~ 4 more detail, you would have been able to prove a firmerV)
e 5 negative --

b
8 6 A Well --*

k7 4 rather than been able to have demonstrated--

8 something more nearly to your liking?
d
@ 9 A I certainly can't prove that. That's a
E
g 10 hypothesis that would remain to be demonstrated. But
=
j 11 there is a possibility that a more detailed analysis would
E

y 12 come out the other way.
5

13 JUDGE LINENBERGER: I think I'll leave things
a
E I4 where they stand now.
$
2 15 Thanks very much.
U ,

y 16 JUDGE MILLER: Okay. Nothing further, Is

h
I7 assume -- Oh, have you offered into evidence your

z

{ 18 exhibit.
~

n I9g MS. FINAMORE: No. I'd like to offer inton

20 evidence --

2I
JUDGE MILLER: You may be excused as a wit-

22 ness, Dr. Cochran. Thank you.()
3|'

(Witness excused.)
24

JUDGE MILLER: Is there any objection to
25

Exhibit 22, as modified?

I

ALDERSON REPORTING COMPANY, INC. |



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

I

6194
6-8 |

1 (No response.)

soooz"zttra=O 2 ne riae aoae, we w111 edr:11e into

3 evidence Intervenors' Exhibit 22.

O 4 (1aterveaor - exhibit no. 22

5g was marked for identification
9

@ 6 and follows.)
R
@, 7

x
[ 8

,

e .
,

ci 9 s
af
o .

$ 10
m
.

g 11

a
y 12

s
*

O :d
13

E 14
s
:::

2 15 ,

y ' .
.

,

e s 1

6 17
y ,

5 18

E
E 19
A

20
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..

22 ,

23
|

24 '

O
25

.
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($)
'

Q.1: Please identify yourself and state your qk.'(fications to

present this testimony.

() A.2: My name is Thomas B. Cochran. I reside at 4836 North 30th

Street, Arlington, Virginia 22207. I an a Senior Staff

i Scientist at Natural Resources Defense Council, Inc. My

background and qualifications to present this testimony

are presented in previous testimony in this proceeding.i

(Tr. 2870-71, Cochran.)
,

Q.2: What is the subject matter of the present testimony?;

A.2: Part IV of my testimony deals with the potential for

severe accidents at CRBR and the adequacy of Applicants '

and Staff's analyses of those accidents. These are
O

matters that are raised in Intervenors' contentions 1, 2,

and 3. For purposes of this phase of the proceeding, ;

those Contentions read as follows:

1. The envelope of DBAs should include the CDA.

a) Neither Applicants nor Staff have
demonstrated through reliable data that
the probability of anticipated transients
without scram or other CDA initiators is
sufficiently low to enable CDAs to be
excluded from the envelope of DBAs.

| b) [ deferred]

2. The analyses of CDAs and their consequences
by Applicants and Staff are inadequate for
purposes of licensing the CRBR, performing() the NEPA cost / benefit analysis, or
demonstrating that the radiological source
term for CRBRP wo,uld result in potential
hazards not exceeded by those from any

O
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() accident considered credible, as required by
10 CFR {100.11(a).

:

a) The radiological source term analysis used() in CRBRP site suitability should be
derived through a mechanistic analysis.
Neither Applicants nor Staff have based
the radiological source term on such an
analysis.

b) The radiological source term analysis
should be based on the assumption that
CDAs (failure to scram with substantial
core disruption) are credible accidents
within the DBA envelope, should place an
upper bound on the explosive potential of
a CDA, and should then derive a
conservative estimate of the fission
product release from such an accident.
Neither Applicants nor Staff have

'

performed such an analysis.

c) The radiological source term analysis has,

not adequately considered either the
release of fission products and core() materials, e.g., halogens, iodine, and
plutonium, or the environmental conditions
in the reactor containment building
created by the release of substantial
quantities of sodium. Neither Applicants
nor Staff have established the maximum
credible sodium release following a CDA or
included the environmental conditions
caused by such a sodium release as part of
the radiological source term pathway
analysis.

d) Neither Applicants nor Staff have
demonstrated that the design of the
containment is adequate to reduce

| calculated offsite doses to an acceptable
| level.

e) As set forth in Contention 8(d), neither
Applicants nor Staff have adequately
calculated the guideline values for() radiation doses from postulated CRBRP
releases.

O

1
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|

() f) Applicants have not established that the
computer models (including computer codes)
referenced in Applicants' CDA safety
analysis reports, including the PSAR, and

(]) referenced in the Staff CDA safety
| analyses are valid. The models and

computer codes used in the PSAR and the
Staff safety analyses of CDAs and their
consequences have not been adequately.

documented, verified, or validated by
i comparison with applicable experimental

data. Applicants' and Staff's safety
analyses do not establish that the models
accurately represent the physical
phenomena and principles that control the
response of CRBR to CDAs.

g) Neither Applicants nor Staff have
established that the input data and
assumptions for the computer models andi

codes are adequately documented or
verified.

. h) Since neither Applicants nor Staff have
! established that the models, computer

codes, input data, and assumptions are
adequately documented, verified, and
validated, they have also been unable to
establish the energetics of a CDA and thus
have also not established the adequacy of
the containment of the source term for
post accident radiological analysis.

3. Neither Applicants nor Staff have given
sufficient attention to CRBR accidents other
than the DBAs for the following reasons:

a) [ deferred]

b) Neither Applicants' nor Staff's analyses
of potential accident initiators,
sequences, and events are sufficiently
comprehensive to assure that analysis of
the DBAs will envelop the entire spectrum

; of credible accident initiators,
sequences, and events.

O c) Accidents associated with core meltthrough
following loss of core geometry and
sodium-concrete interactions have not been
adequately analyzed.

1
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d) Neither Applicants nor Staff have

adequately identified and analyzed the
ways in which human error can initiate,

() exacerbate, or interfere with the
mitigation of CRBR accidents.

The accident discussion at this phase focuses on Appendix
,

J of the Final Supplement to the FES, NUREG-Ol39,

f Supplement No. 1 (henceforth "FSFES").

Q.3: Dr. Cochran, are you familiar with Staff's NEPA analysis

of the risks of potential accidents associated with the

CRBR7

A.3: Yes. i

|
l

(]) Q.4: Where is this analysis set forth?
.

A.4: Primarily in Chapter 7 and Appendix J of the FSFES,

although some paragraphs from Chapter 7 of the 1977 FES

have been retained, including the conclusions in $7.1.4.

Q.5: Do you have general criticisms of Appendix J7

| A.5: Yes. The methodology in Appendix J is crude by today's
!

i

standards, and the assumptions behind it (and the input i

data) are not supported by any substantive analysis.

While it presents estimates of the absolute probability of

CRBR accidents, these estimates are backed up by no

(
calculations and no event tree / fault tree analyses as one

'

finds in risk assessment analyses such as the Reactor

() |

_
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O Safety Study (WASH-14=> and CaSar-1. == o,eratin, data

are offered in support of its conclusions, and there are

no quantified estimates of the uncertainty associated with

the probability estimates. It must be remembered that

WASH-1400, which contained an incomparably more detailed

analysis of accident probabilities for two actual LWRs
~

(and which is, incidentally, the direct progenitor of

virtually all nuclear risk assessment work) was coverely

criticized for making unsupported assumptions, for failing

to properly assess uncertainty and for its factual

inscrutability. For these reasons, the NRC ultimately

,

repudiated WASF-1400's absolute probability predictions.

Yet, compared to Appendix J, WASH-1400 was a model of

O scienufic ana1ysis. A,,endi, a is noe even su, ported by

a plant-specific risk assessment. Its assumptions are not |

just unsupported by rigorous analysis; for the most part,

they are not even presented for evaluation. If WASH-
'

1400's probability estimates were unreliable, as the
:

Commission correctly concluded, then the probability !
l

estimates in Appendix J are far more so. There is no l

reason to accept these on faith, and very little beyond

faith is offered.
!

i Moreover, the Staff attempt to quantitatively assess !

;
'

the uncertainty associated with the estimates for various

quantitative ac . lent probabilities and consequences !
!

O l

;

!

!
t

_ . _ . __ __
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O' >=ese=ted i= ^>,endia 3 is a one-se=tence conc 1=sory

statement (FSFF.S, p. J-24) which is unsupported in the

document by rigorous analysis. Probably the most serious

criticism of WASH-1400 from the scientific community was

its failure to assess or properly acknowledge the very
large uncertainties attached to absolute probability
predictions. Those uncertainties, which have been

estimated to be as large as a factor of 100 in some cases,

must be much greater for predicting CRBR accident

probabilities, since the body of relevant operating data
| for LMFBRs is far less than for LWRs and since, for lack

of a plant-specific assessment, the report is almost
totally based on conclusory statements that can most

O charitab11 de characterized as engineering 3udgment.-

Without some reasonable and scrutable assessment of the

uncertainties inherent in these predictions, they are
simply arbitrary and meaningless.

Q.6: Do you know whether the NRC Staff performed any

calculations, reviewed operating data for other'

facilities, or did any plant-specific assessment of the

reliability of the CRBR systems to back up the probability
estimates presented in Appendix J7

A.6: According to the NRC Staff, with only three exceptions

(WASH-1400 for PWR auxiliary feedwater reliability and the

O
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() probability of loss of offsite power, and NUREG-0460 for

the frequency of anticipated transients without scram for

(]) typical LWRs), they did not. NRDC asked the Staff in

discovery to identify the documents relied upon for each

of the principal probability assessments in Appendix J.

(See Staff Response to NRDC's 27th Set of Interrogatories,

Oct. 1, 1982, pp. 53-70.) In almost every case, the Staff

responded under oath that it relied on rug " specific"

documents for any of the conclusions presented, instead

relying generally on the " cumulative knowledge" of the

Staff and its consultants in general, or a similar

response. While " engineering judgment" or " cumulative

knowledge" is valuable for many purposes, it is not

sufficient to support predictions of the probability of

serious accidents in a plant as complex and untested as

the CRBR.

Q.7: Have you been limited in your ability to independently

assess the probability of accidents beyond the design

basis for CRBR7

A.7: Yes, independent assessment has been greatly hindered.

The probability of a catastrophic accident in any plant is

a function of the plant design, the potential for

(]) equipment malfunction and human error, and tha reliability

of its many complex systems and components. The CRSR is

O
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the first plant of its kind. Applicants have done much

work in assessing the reliability of the CRBR design,
() primarily as part of Applicants' Reliability Program (see

PSAR, Appendix C). The document known as CRBRP-1 is

another prominent example. Applicants have underway a

comprehensive probabilistic risk assessment (PRA) of the

CRBR and preliminary results have been presented to the

ACRS and the Staff (cf., Letter from John R. Longenecker,

CRBR Project to Paul S. Check, USNRC, June 21, 1982, subj:

Probabilistic Risk Assessment (PRA) Program Plan).

However, the scope of this LWA-1 proceeding has been

limited to exclude inquiry into what are termed the

" details" of the CRBR design. CRBRP-1 has been expressly

excluded from consideration. In my judgment, no reliable

estimate of CRBR accident probabilities can be made within

the present scope of the LWA-1 proceeding and without

reviewing the CRER design in some detail. This has not

been possible at this stage.

Q.8: Do you believe that the analysis in Appendix J is

realistic and adequate to support Staff's conclusions

regarding consequences of Class 9 accidents, namely "that

CRBR accident risks would not be significantly different
() from those of current LWRs..." and that "the accident

risks at CRBR can be made acceptably low." (Appendix J, p.

O

- -- --
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O J-25)?

A.8: No.

O
Q.9: Please proceed to discuss some of the specific probability

estimates. To begin, what frequency of occurrence did the

NRC staff assign to core degradation due to LOES (loss of

heat sink) events for CRBR and what rationale did the
staff give for its estimate?

'

A.9: Staff assigned a frequency of core degradation due to LOHS

events of less than 10-4 per reactor year (i.e., one
chance in 10,000 per reactor year). Staff cited three

principal factors for this result:

1. A " general consideration of typical achievable PWR
O

auxiliary feedwater system reliabilitiest"
|
'

2. The " potential for common cause f ailures;"

3. The potential for achieving "high reliability in

final design and operation through an effective

reliability program." (FSFES, pp. J-3, -4.)

While the three factors above are all listed as the bases

for the estimated LOHS probability, only the first -- PWR

I
auxiliary feedwater system reliability -- serves as the

basis for Staff's quantified estimate. The role the other

two factors play in the choice of the 10-4/ year estimate

() is discussed only in the most general qualitative terms,

e.g., "... unavailability estimates for ... heat removal

O'
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O
systems have been set high enough to include allowance for

potential common mode failures" (Appendix J, p. J-22).

() The choice of auxiliary feedwater system failure as the|

controlling failure mode is not justified. In other

words, there is no reason to believe that failures in

systems other than auxiliary feedwater may not contribute.

significantly to the LOES probability. A fault tree

analysis is necessary to justify limiting the discussion

to auxiliary feedwater reliability.

In order to illustrate the complexity of this issue,

consider the generalized fault model for the shutdown heat

removal system for CRBR taken from CRBRP-1, Vol. 2,
i

) _

Appendix II, p. 2-14 to 2-22 (attached to my testimony as
'

Exhibit 1). This fault tree, which is developed to the

system (or subsystan) level rather than the more detailed

component level as in the WASH-1400 case, can be

considered applicable ta a reactor of the general size and

type as CRBR. Clearly, it takes a leap of faith to

conclude that the failure rate of the auxiliary feedwater

system controls the overall frequency of core degradation

due to LOHS events.t

1

Q.10: Setting aside your view that there is no basis for

( () concluding that the failure rate of the auxiliary

feedwater system is controlling, do you agree with the

|O
,

!
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-
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() Staff's estimate of the feedwater system reliability?

Explain your answer.

(]) A.10: First, I should note that Staff claims that its estimate

of the probability of LOHS events was based on independent

analyses, primarily by William Morris of the Staff and

Staff consultant Edward Rumble of Science Applications

Inc., (SAI), each using a different base of information

'(Deposition of William Morris, Oct. 12, 1982, pp. 24-25).

Dr. Morris claimed his estimate is based on the

reliability of auxiliary feedwater systems in PWRs over

the years as documented in the Standard Review Plan for

LWR feedwater systems (Morris, Deposition of Oct. 12,

1982, pp. 23-24).

O. - - -

Mr. Rumble also claimed his estimate was based on

reliability studies of PWR auxiliary heat removal systems,

the Accident Delineation Studies (Phases 1 and 2) (NUREG-

CR-1407 is Phase 1) prepared by Sandia for NRC-NRR, and

the study CRBRP-1 (which is beyond the scope of the LWA-1

proceeding). Mr. Rumble said these estimates were what he

believed should be achievable, not necessarily what has

been achieved to date (E.R. Rumble, private telephone
|

communication, July 27, 1982, as noted in T.B. Cochran

Memo to Files, July 27, 1982).

[]) I do not agree with Staff's estimate or Staff's

underlying analysis. First, LOHS fault trees for CRBR
l

O
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O deve1oped in CRBRP-1 differ from those of a PWR as

developed in WASH-1400, and consequently there is no

({} obvious correlation between PWR system reliabilities and

the core degradation frequency due to LOHS accident

scenarios in CRBR. This can be seen by comparing the

generalized fault models for CRBR shutdown heat removal

(see CRBRP-1, Vol. 2, Appendix II) with the fault models

for a PWR (see WASH-1400, App. II).

Staff claims that its estimate of 10~4/ year is based |
|

on " typical achievable PWR auxiliary feedwater systom

reliabilities" (Appendix J, p. J-4). If this is so, there

must be wide variations in achievable feedwater system

reliability. For example, the RSSMAP (Reactor Safety

Q' Study Methodology Applications Program) report for Calvert

Cliffs (NUREG/CR-1569 oncluded th g the probability of
dte 50 0

coremeltforCalvertCliffswasAlchancein per
(

reactor year largely due to unreliabilities in the

auxiliary feedwater system and failure of backup heat
( (,AC)

removal methods A This result is a factor of 4 larger than
4

the Staff's alleged " upper bound" result for CRBR. No

justificationhasbeenpresentedforconcludingthatjh#
CRBR auxiliary feedwater system will be more reliable than

Calvert Cliffs by at least a factor of four. Furthermore,

'

[}
there is a serious question about the comparability of PWR

operating data in this area to the CRBR. It should be

(
,

.
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O noeea in this connection that ehe authors of the
Applicants' risk assessment work felt that the WASH-1400

Q data could not be applied to the question of

unavailability of decay heat removal systems for CRBR.

Instead, a fault tree analysis was conducted to determine

the system availability. (CRBRP-1, Vol. 2, at III-3.)

There is no basis for concluding that CRBR's

auxiliary feedwater system will be " typical" in its

reliability. The conservative assumption to make at this

juncture might be to assume that CRBR's auxiliary
feedwater system will be no better than Calvert C1fIss'

system. Moreover, since CRBR's Decay Heat Removal System

(DERS) is dependent upon AC electrical power, it cannot be

assumed to be significantly more reliable than PWR DERSs;

according to Staff (FSFES, pp. J-3,4), a principal
unreliability in PWR decay heat removal systems is not in
system failurgs per se but in loss f ffsite Amd onsite

Q 11t W - & Q
~

.b & *
AC power.A Thus, if Staff is cerrect, the ability of the
CRBR DERS to operate at " normal" temperature and pressure

(whereas PWR DERSs can operate only at low pressure)

should not have a major impact on overall risk.

Q.ll: Are there other CRBR heat removal systems that are

Q important in terms of the comparability between the

O

- - - - ---- _ - - - - - -
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( frequencies of core degradation in CRBR and PWRs due to

| loss of heat sink (LOES)?

(]) A.11: What I noted above was that one cannot tell the degree of

contribution that various component failures have on the

overall failure rate without a detailed fault tree

analysis. However, it is evident that there are other

CRBR heat removal components whose failure rates are not

necessarily comparable to PWR systems. The steam

generators are an example. There is no discussion

whatever in Appendix J of the contribution of steam

generator failure to the overall risk of LOES, nor of the

possible mechanisms or modes of failure considered.

Unlike an LWR, the steam generators in an LMFBR, such as

O CRBR, represent a location where significant amounts of

sodium and water are in close proximity. CRBR event

sequences can be postulated, e.g., propagation of steam

generator tube failures, where sufficient water and sodium

can be brought together in such a manner as to create a

sodium-water reaction coupled with a hydrogen reaction,

resulting in loss of the shutdown heat removal function

(see generally CRBRP-1, Appendix VIII).

The General Accounting Office in a recent letter to

Congress was highly critical of DOE's failure to conduct

({} complete and thorough tests of the steam generators to be

used in the CRBR, in spite of the fact that steam

()'
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O generators for tMFBRs have had a hiseory of serious

technical problems and the fact that development and
1

l (]) demonstration of reliable steam generators have been and

still are one of the most significant technical problems

facing the CRBR project. (Letter from Charles A. Bowsher,

t Comptroller General, to Congressman John D. Dingell, May

25, 1982, GAO/EMD-82-75, attached as Exhibit 2).
,

In sum, because of the inherent differences in the

shutdown heat removal systems, e.g., steam generators,

between PWRs and LMFBRs introduced by the use of sodium !

coolant in an LMFBR, it does not directly follow that the

frequency of core degradation due to LOHS events in PWRs

is directly transferrable to LMFBRs.

O
Q.12: How did Staff treat the contribution of pipe rupture

failure as a contributor to the core disruptive frequency?
'

A.12: The frequency of large pipe breaks (loss-of-coolant

accidents, or "LOCAs") is pivotal to an assessment of the

risk of accidents at CRBR or a reactor of the general size

and type. A large pipe break in the cold leg (and perhaps

the hot leg, as well) would likely lead to core disruption

and serious offsite consequences. It is an important

determinant in whether the CRBR site is suitable. Staff

states:

! Because of the high boiling point of sodium, I

the CRBRP primary coolant system would

O

-. - _. _ _ _ _ _ _ _
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(]) operate at significantly lower pressures than
LWR primary coolant systems. This reduces
the frequency of large ruptures in the

{ primary coolant system. To further ensure
| n that large breaks cannot occur and cause core
' V damage, implementation of preservice and

inservice inspection of the primary coolant
boundary and a leak detection system will be
required. In addition, a guard vessel will
be included to prevent unacceptable leakage
from large portions of the primary coolant ,

systaa. For these reasons LOCAs are not
considered credible (i.e., design-basis) :

events at CRBRP. The frequency assumed for
LOHs adequately bounds the LOCA contributions |

:

to core disruption frequency. '

I(FSFES, p. J.4, emphasis supplied.) When asked to

identify every document relied upon by Staff for its

conclusion above that "LOCAs are not considered credible
;

... events at CRBRP," Staff stated: '

n The cumulative knowledge of the Staff and its,

U consultants rather than a specific document
were relied upon by the Staff for its

. conclusions in Appendix J regarding whether
'

LOCAs are DBAs for CRBR. This issue was also
discussed in the SSR and the Staff's profiled j
testimony for the site suitability hearings.

(Staff Response to Interrogatory 33, 27th Set, Oct. 1, !
,

li 1982, p. 58.) I take this answer to mean that Staff has t

no documentation or written analysis demonstrating that a

LCCA is a low probability event for the CRBR.

In the 1982 SSR, Staff stated: ;

t

It is the staff's opinion, based on the !
following considerations, that the heat (
transport system can be designed for a high

|

G 1evel of integrity and for continued
|

assurance of this integrity throughout the I

operating history of the plant. The
specifications include stringent l

O
,

es

h
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() nondestructive examination requirements. The
material is characterized by high fracture I

toughness and corresponding large critical
flaw size, a negligible growth rate of

O postulated defects and the probability of
throughwall growth rather than elongation of !

defects. The system has low stored energy i

and is monitored by sensitive leak detection :

instruments. The staff preliminary l

conclusion is that double ended rupture of
the CRBRP primary cold leg piping (an event
that could potentially lead to a CDA unless

,

otherwise mitigated) need not be considered a'

design basis event. This conclusion is
conditioned on an acceptable preservice and
inservice inspection program, a material
surveillance program, continued research and
development verifying material degradation
processes, and verification of leak detection
system performance. The staff considers it
feasible to implement programs to satisfy
these requirements. The staff intends to
continue its review of the sodium cold leg
piping to insure that the issues are resolved
properly.

Because of its higher operating temperature,.. '

the same conclusions have not yet been,

| reached concerning the hot leg piping (995'
vs 730' F). The staff has studies underway
to evaluate the potential for and
consequences of hot leg piping ruptures.
preliminary results obtained so far indicate
that this event has more benign consequences
with respect to core thermal conditions than
the cold leg rupture. For example, a hot leg
pipe rupture followed by a scram and a pump
trip and normal flow coastdown does not
appear to lead to boiling in the core.
Analyses of this event are continuing and the
results will be factored into any future
requirements to assure that hot leg pipe
ruptures, like the cold leg case, need not be
considered as events that would lead to a
CDA.

[]) (1982 SSR, pp. II-8 to II-9.)

O

,
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() Q.13: Do you agree with Staff's assessment, as stated above, of

| the pipe rupture probability, and, if not, what is the
!

|(]) basis for your disagreement?

A.13: I disagree with the staff assessment. In this regard, it

is extremely instructive to compare Staff's analysis with

the analyses conducted by D. O. Harris of the Palo Alto

office of Science Applications, Inc. (SAI), for the CRBR

Project office in the 1977-78 period. SAI was a

consultant to the CRBR Project in the development and

application of the fault tree / event tree methodology for

assessing the reliability of CRBR systems as published in
CRBRP-1, March 1977, and continued work for DOE on a

variety of CRBR risk assessment issues through early 1979
'

and perhaps be ond. Staff consultant Rumble is a Vice

President of SAI at the same Palo Alto office and has
stated to me that he relied in part on CRBRP-1 for his

assessment of the core degradation frequency which appears

in Appendix J of the DSFES (and therefore the FSFES).

I have not been permitted to address that work in

this hearing because, of course, it involves the " details"

of the CRBR design. Only the most general conclusions

have been presented in Appendix J.

In what appears to be a final risk assessment task

({} report, obtained by NRDC under the Freedom of Information

Act, D.O. Harris of the SAI Palo Alto office summarized

O
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O
the result of SAI's assessment of the CRBR pipe ruptura

probability (Harris, D.O., " Relative Pipe Rupture

() Probability for the Primary Heat Transport System of

CRBRP," Nov. 13, 1978, attached as Exhibit 3 to this

testimony).

Harris's analysis appears to be based on the

assumption that the primary large pipe failure mechanism

is fatigue crack growth due to cyclic stress imposed on

defects introduced prior to service, hence other potential

sources of failure were not considered. In this respect,

Harris's analysis appears similar to that conducted in

CRBRP-1 (Vol. 2, App. III, p. III-ll2). In the Harris

analysis, calculated relative probability of pipe rupture

in CRBR compared to that of PWRs was primarily a function

of

a) probability of having a defect, which in turn was a
function of the number and characteristics of the weld
joints, Because the appropriate normalization was not
known, separate calculations were made using weld
volume, weld area, and weld length as the basis of
normalization.

b) the initial crack size and depth distribution. Because
the appropriate crack distribution was not known,
separate calculations were made using four crack
distribution expressions.

The dif ferences between Staff's assertions and the SAI
onlyaie are important. Staff's conclusion that the CRBR

() cold leg pipe break is incredible (i.e., beyond the design
basis) is based in part on the fact that there will be

(
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O preservic and inservice ins ,ection ,cograms. Such

programs have been in place for light water reactors for

some time. The SAI analysis assumed equivalent

effectiveness for the inspection programs for both CRBR

and PWR in each calculation of the relative probability of
Mpipe break failure of the two. This is the .',g h iei. way

to treat the subject. Staff offers no evidence that any

relative difference in the CRBR and PWR surveillance
programs would have a significant effect on the crack

distributions in CRBR piping relative to that in PWRs.

SAI found that "[w]ith the present state of

knowledge, it is not possible to ascertain the controlling
parameters" that govern the relative CRBR/PWR pipe break

O -

freguancy. SxI found a wide range oc va1ues varying from

0.0186 to 11.62 (i.e., three orders of magnitude) in the

ratio of CRBR pipe failure to PWR pipe failure depending
on the assumptions made. In fully 13 out of 36 cases

(36%) analyzed, the probability of CRBR pipe failure

exceeded the probability of PWR pipe failure.
'

Furthermore, the probability of PWR failure was found to

be strongly design dependent, varying by as much as a

factor of 14 among the three PWRs analyzed.

O

O

l

,
. _ _ _ _ _ _ _



___

*
|

'

6216.

-22-.

( In conclusion, the Staff analysis of the pipe break

probability is nothing more than a series of unsupported

({} assumptions that appear to be in conflict with a more

rigorous CRBR-specific analysis. The SAI analysis does

not support the conclusion that a LOCA is " incredible" for

'the CRBR. Moreover, as evidenced by the SAI analysis,

i.e., the lack of understanding of the controlling
l

factors, the fact that the CRBR pipe break frequency may

be as much as 12 times higher than that in a PWR, and the

I fact that the frequency is a strong function of the number

and characteristics of the pipe welds, which are design

dependent, the Staff conclusion that a cold (or hot) leg

pire rupture is not credible in a reactor of the general

O sise and type of CRBR is not substantiated by rigorous

analysis. It should be rejected.

Q.14: Do you agree with Staff's analysis of common mode

failures?

A.14: The one sentence devoted to common cause failure hardly

qualifies as "an analysis." LOHS failures due to common

causes are but one manifestation of a larger class of,

|

fallares that fall under the general category of systems

interaction (SI). Systems interaction is presently the
,

({) subject of two unresolved safety issues (USIs) -- namely
A-17, " Systems Interaction in Nuclear Power Plants," and

(2) !

!

|

i
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() A-47, " Safety Implications of Control Systems." The NRC

has sponsored four separate evaluations of systems

interaction in an attempt to develop an acceptable
[

methodology for reviewing final designs for adverse

systems interactions. These four studies are:

i 1. NUREG/CR-1321, " Final Report -- Phase I Systems
'

Interaction Methodology Applications Program,"
j G. Boyd, et al., Sandia National Laboratories, April

1980.

2. NUREG/CR-1896, " Review of Systems Interaction
Methodologies," P. Cybulskis, et al., Battelle
Columbus Laboratories, January 1981.

3. NUREG/CR-1859, " Systems Interaction: State-of-the-
Art Review and Methods Evaluation," J.J. Lim, et
al., Lawrence Livermore Laboratory, January 1981.

4. NUREG/CR-1901, " Review and Evaluation of System
Interactions Methods," A.J. Buslik, et al.,
Brookhaven National Laboratory, April 1981.

The NRC Staff's evaluation of these four reports is

summarized in the periodic "TMI Action Plan Tracking

System Report" as follows:

State-of-the-art review concluded that no
single method presently exists in a form that
can be used to perform an adequate review for
adverse SI.

Thus, it can be fairly concluded that an adequate systems

interaction review of CRBR could not have been

conducted. Moreover, such a review r3 quires a final

design, which is not yet available for CRBR. It should be

) noted that three of the SI reviews above attempted

unsuccessfully to evaluate SI in actual past events

O
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(]) involving SI, including the Browns Ferry fire in 1975, the
'

TMI-2 accident in 1979, the Browns Ferry partial scram

I failure in 1980, the pressurizer relief valve failure at
! C:)

Beznau in 1974, the temporary loss of decay heat removal
,

at Davis-Besse in 1980, the loss of DC control power and

diesel generator fire at Zion in 1976, and the Crystal
.

River LOCA in 1980.

In addition, common mode failures and other forms of>

'

systems interaction involve more than just hardware

failures. Also involved are external events (such as
seismic events and hurricanes), human error (including

errors of omission and commission, and including not only

operations but design, fabrication, installation,

O maintenance, and teseins), and desten fraws. The desten

of the control room and any auxiliary control panels or
'

remote shutdown locations, and actual operating,

emergency, maintenance, and test procedures can also

impact on systems interactions.

In sum, the effect of potential common mode failures

on CRBR accident probabilities involves complex issues

that the technical community has been wrestling with for
years, thus far without notable success. There is no

substanrive basis for Staff's broad-brush assertion that
"Ct3he foregoing estimates of frequencies and risk

)
,

associated with CRBR have included allowances for

i

O
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uncertainties. For example, unavailability estimates for)
shutdown and heat removal systems have been set high

enough to include allowances for potential common cause

O failures." (Appendix J, p. J-22.)

Q.15: In estimating the quantitative probability of CRBR

accidents, can credit be assigned for an " effective

reliability program"?

A.15: In my opinion, it is not possible to assign any particular

value to the level of " reliability" to be achieved. No

CRBR-specific program has been presented by Staff; no

precedent is cited for an " effective reliability program"

for any other plant and no criteria are presented.

({} . Finally, such assertions about the achievability of

high reliability must be taken in the context of the most

recent construction and design experience. This body of

experience includes widespread problems at Diablo Canyon,
Cimmer, and Midland. This experience is scarcely cause

for confidence.

For all the reasons given above, I conclude that the

NRC Staff's estimate of the frequency of core degradation

due to LOHS events is optimistic, unsupported by rigorous

analysis, and fails to properly account for uncertainties.

O

O
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Q.16: Turning now to other contributors to the probability of

core disruption, what assumption did the Staff make with

regard to the probability of simultaneous failure of both

O reactor shutdown systems?

A.16: The Staff assured that "there are aufficient inherent

redundancy, diversity, and independence in the overall
'

shutdown system designs to expect an unavailability of

less than 10-5 per demand," and concluded that "the

combined frequency of degraded core accidents initiated by

ULOF and UTOP events is less than 10-4 per reactor"

(FSFES, p. J-4,5).

Q.17: What is the basis for the Staff estimate?

Q A.17: Beyond the explanation on pages J-4,5 of the FSFES, Staff

claimed the value of 10~4 per year was a bounding value

based primarily on LWR experience as published in NUREG-

0460, " Anticipated Transients Without Scram for Light

Water Reactors." In Vol. 1, Section 4.3 of NUREG-0460, an

estimate of 2x10-4 per year for the frequency of ATWS for

typical LWRs was given. Staff also stated, "Because the

[CRBR shutdown systems 3 design and the reliability program

are not final they have not been definitive in making the
reliability estimate." (Staff Response to Interrogatories
36, 37, 38, 27th Set, Oct. 1, 1982, p. 60.)

O
Staff Witness Morris claimed that Mr. Rumble of SAI

O

i
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Q may have had a different basis for arriving at the value

of 10-4 per year (Deposition of Staff Witness Morris, oct.

12, 1982, p. 43).

O i

Staff Witnoss Rumble said the basis for his estimate i

of the scram reliability of 10-5/ demand at DSFES, p. J-4, -

was based primarily on NUREG-0460; however, several other

studies were mentioned as well. Mr. Rumble stated he was

not familiar with the Commission's ATNS Policy'

|

| Statement. (Edward Rumble, private communication, July

27, 1982, as recorded in Memo to files of T.B. Cochran,

July 27, 1982.) |

Q.18: Do you agree with the Staff conclusion that 10~4 per year

O is a conservetive up,er sound freeuenor of deeraded core
accidents initiated by ULOF and UTOP events in CRBR and,

if not, what is the basis for your disagreement?

A.18: I do not agree. I believe 10-3 per year would be a!

conservative upper bound based on the Commission's LWR

analysis in the Commission's Proposed ATWS rule for LWRs

(46 Fed. Reg. 57521, Nov. 24, 1981)(see Tr. 2845,

Cochran). While 10~4/ year night ultimately be shown to be

appropriate, in light of the current absence of the

detailed CRBR failure mode and effects analysis for the

shutdown systems and consideration of effectr of common
,

mode failure, including, for example, seismic induced

O
.
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scram failures, there is at this time no basis for

Mbselecting a value M r than 10-3 per year.

O
Q.19: What assumptions did Staff make with regard to the

probability of core degradation as a consequence of fuel

failure' propagation?

A.19: Staff assumed that "the CRBR fuel design will be required

to have an inherent capability to prevent rapid
,

propagation of fuel failure from local faults" (FSFES,

p. J-4) and that the frequencies attributed to LOES, UTOP,

and ULOF events adequately bound the contribution to core

disruption frequency from fuel failure propagation (FSFES,
p. J-5).

Q.20: Has Staff provided adequate justification for this

assertion, and what is the basis for your conclusion.
A.20: I do not belic .t. Dere is an adequate basis for this

conclusi N: 3+.'ff has not developed the specific

requirem.:ats u any associated criteria or confirmatory
programs to prevent rapid propagation (details of the

systems to prevent propagation of fuel failure are not

final at this time), and Staff could cite no documentation

for the conclusion that the core disruption frequency due

Q to fuel failure propagation is bounded by 10-4 per year
(Response to Interrogatory 39, 27th Set, Oct. 1, 1982, pp.

O
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Q.21: What assumption did Staff make with regard to thee conditional frequency that a CDA once initiated would be

energetic?

A.21: Staff developed four cat:egories of primary system failure

as a function of the energy associated with disruption

(FSFES, p. J-5,6) and assigned a probability of primary

systes-failure by excessive mechanical and/or thermal

leads resulting in continuous open venting into the upper
,

containment through f ail'od seals (Category IV) of

approximately 0.1 per CDA (FSFES, p. J-6).

]||[ Q.22: What basis did Staff give for this assumption?

A.22: In response to interrogatories asking for all documents

relied on to support this conclusion, Staff claimed that

this estimate was based on "the Staff's general knowledge

of and c.xperience with the extensive research on the

phenomena that may occur in a core disruptive accident

...", but refused to cite any documents. (Staff Response

to Interregatory 43, 27th Set, Oct. 1, 1982, pp. 66-67.)

0.23: Do you have any basis for disagreeing with Staff estimate?

A.23: There is inadequate documentation to support the Staff's

estimate, which may be correct, incorrect, conservative,

O

.
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or nonconservative.
)

,

Q.24: What assumptions did the NRC Staff make regarding

containment integrity in its analysis of CDAs?
i

A.24: Staff assumes that mitigating systems, principally the ;

containment annulus cooling and vent / purge systems, will

have an unavailability of less than or equal to 1 in 100

per demand. Staff also assumes that the unavailability of

containment isolation will be equal to or less than 1 in
.

(, FSFES, pp. J-6, -7.)100 per demand.

Q.25: Do you agree with these estimates and, if not, why not?

A.25: If Staff is correct that loss of offsite and onsite AC

({} power dominates the failure probability for LOHS events,

such a failure could also cause the failure of the

mitigating systems. Staff has not accounted for this

common failure mode.

Staff Witness Rumble stated that the basis for the

10-2 per demand for containment failure was based on

estimates of LWR containment failure of 3x10-3 (Edward

Rumble, private telephone communication, July 27, 1982, as

summarized in Memo to Files of T.B. Cochran, July 27,

1982). As noted in the Union of concerned Scientists'

comments on the DSFES (letter from Steven C. Sholly to

O Paul Check, 13 Sept. 1982; FSFES, p. N-50), the operating

O

-
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history of PWRs and BWRs in the United States does not

support the assumed unavailability result of 10-2 per

demand. A review of actual experience through 1980 was

.O !
reported in Nuclear Safety (Michael B. Weinstein, " Primary'

'

Containment Leakage Integrity: Availability and Review of

Failure Experience," Nuclear Safety, Vol. 21, No. 5,

September-October 1980) and concluded that the overall

availability of containment integrity was about 0.85

(i.e., an unavailability of 15 in 100 per demand). This

experience base would dramatically affect the Staff's risk'

analysis of CRBR. Using LWR experience would appear to

increase the estimate for contaiment failure by a factor

of 15. Even if the value for PWRs alone is used, the

Q result is only 0.96 (i.e., 4 in 100 per demand .

unavailability factor). obviously, if a Category IV CDA

(as discussed by Staff) occurs with a breach in

containment integrity, a very large release to the

environment will occur. Use of actual experience is

certainly to be preferred as contrasted with the very soft

results obtained from the Staff's " analysis." It has not

been shown that there are substantial differences between

CRBR and the LWRs that form the present experience base.

O

O

-
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C In addition, it should be noted that the assumption

of the failure of the mitigating systems discussed above

(the containment annulus cooling and vent / purge systems)

will also dramatically affect source term assumptions for

the CRBR plant. Such failures will also increase the

failure probability of the primary containment since lack

of annulus cooling will cause a more rapid pressure rise

and an earlier failure of the primary containment. This

allows less time for natural processes to operate to

reduce the airborne source term in the containment, and

the postulated failure of the vent / purge system will also

increase the source term for containment release
substantially, especially for particu1ates and aerosols.

O S=aff's -airsis 4s 1-deeuate in its fauure ==
address the points noted above and the concomitant large

uncertainties inherent in the Staff's assumptions.

Q.26: Turning now to the estimates of the consequences in death

and injury of CRBR accidents greater than the design

basis, are the Staff's estimates presented in Appendix J
likely to be accurace? Explain your answer.

A.26: No, and there are several reasons. First, Staff's assumed

radioactivity source terms are not supported by analysis
or documentation. When asked the basis for Staff'sO
estimate of the head release fractions selected in Table

O
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documentation, Staff stated:

The head release fractions (Table J.3) wereO selected on the basis of judgement from
consideration of general LMFBR research of
energetic CDAs involving a bubble of
vaporized fuel material rising against the
reactor vessel head, giving consideration
also to the relative volatilities of
different types of fission products and other
materials. The selections were therefore not
based on a set of analytical calculations or
on any specific documents.,

(Staff Response to Interrogatory 53, 27th Set, Oct. 1,

1982, p. 77.)

The release fractions associated with CDAs are highly

design dependent. The Staff "judgements," based on no

analysis or documentation, represent speculations, and the

O uncertainties in some of the estimates, e.e.,>=rpeg.
under Category IV, could be at least a factor of 3)

Second, the CRAC model ucili::ed by Staff assumes the

LD50/60 (lethal dose to 50% of the exposed population
within 60 days) is 510 rads. In my opinion, this

assumption is unrealistic. This dose-response level is

associated with a dose-response curve depicted graphically
at page 9-4 of Appendix VI of WASH-1400. This dose-

response curve, however, assumes that the victims receive

" supportive treatment," which includes barrier nursing,
copious use of antibiotics, massive transfusions, reverseO
isolation, and other special sterile procedures. WASH-

O
,
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(]) 1400 estimated that the entire medical capability of the

United States could provide such treatment to no more than

i 2,500-5,000 persons. WASH-1400 failed to address,
! C)

however, how the victims of the highest exposures would be

identified when there will be many others who will be

suffering symptoms of radiation sickness (such as

prodronal vomiting) from lesser exposures.

There is considerable controversy over the use of the

510 rads LD50/60 The Risk Assessment Review Group

(NUREG/CR " Risk Assessment Review group Report to

the U.S. Nuclear Regulatory Commission," Harold W. Lewis,

Chairman, September 1978) concluded that scientific

opinion supports a range from 400-600 rada. This range

() could cause a factor of two change either way in the
,

number of early fatalities. Moreover, the Risk Assessment

Review Group concluded with regard to supportive treatment

that "the ability to carry out such intervention has not
1

only not been demonstrated, but isn't even well planned at
c400

this time" (NUREG/CR-Oe$G, p. 19). Changing the LD50/60
from 510 rads for " supportive treatment" to the level of

" minimal treatment," i.e., 340 rads, could increase the

number of fatalities by a factor of two to four (WASH-

1400, Appendix VI, p. 13-50; NUREG-0340, pp. 26-28).

Other groups have used more realistic dose-response

relationships which are closer to the " minimal treatment"

O

--
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h curve used in WASH-1400. The California underground

siting study used an LD50/60 for minimal treatment of 286

[)
rads and for supportive treatment of 429 rads

(Subcommittee on Energy and the Environment, House

Committee on Interior and Insular Affairs, " Reactor Safety

Study Review," Serial No. 96-3, 1979, p. 366, attachment

to letter dated 21 February 1979, from Bryce W. Johnson,

Peter R. Davis, and Long Lee to Hon. Morris Udall, p. D-
|

7). In addition, the " Accident Evaluation Code" (AEC)

used to calculate health effects in CRBRP-1 utilizes an

LD50/60 of 350 rems (SAI-078-78-PA, Z.T. Mendoza and R.L.

Ritzma n , " Final Report on Comparative Calculations for the

AEC and CRAC Risk Assessment Codes," Science Applications,

() Inc., December 1978, p. 3-6 and 3-8).

Third, the CRAC code contains several " hidden"

assumptions regarding t.he cancer risk estimator for latent

cancers, including an assumption that the cancer risk at

low dose is a function of dose rate. The net effect of

these assumptions appears to be to reduce the estimate of

latent cancer fatalities (exclusive of thyroid cancers) by
,

a factor of 2 to 2.5 compared to the estimate one would

obtain using 135 x 10-6 potential cancer deaths per

person-rem, which Staff claims to use for estimating
offsite health effects (FSFES, p. 5-13). Furthermore, a

number of experts, including Radford, Morgan, Gofman,

O
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Q Stewart, Mancuso, Kneale, and Tamplin, believe the Staff

6cancer risk estimator, 135/10 person-rem, is low, or

probably low. Their own estimates of the cancer risk

vary, but range from a factor of 3 (Radford, Edward,

Science 213, 602 (7 August 1981), to a factor of 7

(Morgan) to a factor of 28 (Gofman, John W., Radiation and

Human Health (Sierra Club Books, San Francisco, 1981), p.

6305) times greater than the Staff's escinate of 135/10
g Jets. |

person-ren for fatal cancers due to. bene &d body low-LET i

exposure.
,

Fourth, the source terms used by the NRC Staff in the

CRBR accident consequence calculations appear to ignore

any possible common cause failure of the containment

O annu1=s cootin, and/or fittered ventine systems.

Certainly both of these systems are dependent upon offsite

and onsite power supplies, and both will fail if all power

is lost. On this basis, as noted previously, it makes

little sense to largely ignore common cause failures

involving these systems, as Staff has done. If the

containment annulus cooling system fails, this will

shorten the time between initiation of a CDA and failure

of the primary containment. This affects decay of

radionuclides that make up the source term and reduces the

time available for natural processes such as gravitational

settling and aerosol agglomeration to reduce the source

O
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O
term. Failure of the filtered venting system shortens the

time between primary containment fallure and secondary

O containment fa11ere and a1so increases ehe source eerm

when the containment fails. In particular, the source

term for particulates and radiciodines will be greater if

these systems fail. This scenario will result in a larger

source term for release to the environment and will result

in more serious consequences than predicted by the NRC

Staff analysis. *

Another consequence of assumption of the containment

annulus valing and filtered venting systems is a greater

release of I,anthanide group radionuclides, including Pu-

239. These long-lived radionuclides will certainly have

an impact on cancer fatalities and on land contamination

(and related interdiction criteria).
Q.27: What is Staff's position regarding the potential for a

nuclear explosion in the CRBR7

A.27: In comments on the DSFES, Ohio Citizens for Responsible

Energy (OCRE) asserted that "IJ4FBRs can suffer criticality

accidents that can cause nuclear explosions as shown by

The Accident Hazards of Nuclear Power Plants by Dr.

Richard E. Webb" (FSFES, p. N-10)

Q.28: Do you agree with Staff's position? Explain your answer.

O x.2e: No. Seaff is incorrece in ehts regard as evidence 3y
Staff's and Applicants' own characterizations of CDAs as

"The Staff's response (FSFES, P.12-82) was,such a recritically would not
result in an energy release over such a short duration that it would be
characterized as an explosion."

_
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O
explosions. In testimony befors the Senate Subcommittee

on Nuclear Regulation of the Committee on Environment and

0 + f u 1 4 *bO Public Works, (attached as inh 1Eit 3), DOE and NRC Staff
~

;

witnesses discussed environmental and safety matters

related to the CRBR, including " hypothetical core

disruptive accidents (HCDAs)," " core meltdowns and

energetic disassembly," and design basis accidents.

During the course of this testimony the following exchange
took place between Senator Bumpers and Edson G. Case, then

.

Acting Director, Office of Nuclear Regulation at the NRC:
Senator Bumpers: May I ask one
question? What is an energetic
disassembly? Is that an explosion?
Mr. Case: In layman's terms, it would be
called an explosion. Yes sir. (EmMbit-O - $5'p. 19)

Layer in the same hearings the following exchange took place

between Senator Bumpers and Eric S. Beckjord, Director of the

Division of Reactor Development and Demonstration at ERDA.

Senator Bumpers: Mr. Beckjord, what are
the probabilities by ERDA's estimates of
an explosion occurring in a breeder
reactor plant?

Mr Beckjord: That would be the same
order, 10 " per reactor year. I might add

! that one of the margins that is to be
included in this plant design is the
capability to withstand a very sharp
explosion. The words " energetic

O disassembly" came up earlier. Maybe that
is overly technical, but we hve been in

, discussions with the Nuclear Regulatory
| Commission on the amount of energy, the

amount of explosive force that must be

. - .- - - . _ _ _ _ _ _ _ _ _ _
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o
accomodated within the structure. That
matter is not settled yet. (Exhibit 3,
p. 29).

O
These are not isolated references. The energetic

disassembly of a fast breeder reactor is commonly referred

to as an " explosive disassembly "[see, e.g., Lee J.C. and

Pigford, Thomas," Explosive Disassembly of Fast Reactors,

" Nuclear Science and Engineering 4j[, 28-44 (1972)] or "a
small nuclear explosion " Hicks, E.P. and Menzies, D.C.,

Proceedings of the Conference on Safety, Fuels, and Core

Design in Large Fast Power Reactors," Oct. 11-14, 1965,

ANL-7120, pp. 654-670], a " low-efficiency nuclear
explosion" [Stratton, W.R., and Engle, L.B., " Reactor

(]) Power Excursion Studies," " Engineering of Fast Reactors

for Safe and Reliable Operation" (1973 Karlsruhe

conference), pp. 1331-1551].

There is no universally accepted definition of the

word " explosion." The Webster's Seventh New Collegiate

Dictionary defines " explosion" as "a large-scale, rapid
and spectacular expansion, outbreak, or other upheaval."

Cook defines an " explosive" as "any substance or device

which will produce, upon release of its potential energy,

a sudden outburst of gas, thereby exerting high pressures
on its surrounding" [Melvin A. Cook, The Science of Hich

O
Explosives (Robert E. Krieger Publ. Co., Huntington, N.Y.)
1971, p.13 Cook groups explosives under three fundamental

O

.
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types, mechanical, chemical and atomic (or nuclear).

Johansson C.H. and P.A. Persson in Detonics of High

O Explosives (Academic Press, London, 1970) state (at p.6):

Explosion is basically a rapid expansion
of matter into a volume much greater than
its original one. The word explosion thus

'

includes the effects following or
including rapid combustion or detonation,
as well as purely physical processes as tot

bursting of a cylinder of compressed
gas. We have chosen not to limit this
rather useful wide definition of the word.

By these definitions an energetic disassembly of an LMFBR

Core would constitute an explosion. It would not

constitute a detonation which is a specific type of
exothermic reaction that is always associated with a shock

(]) If, as some authors prefer, an explosion is given awave.

more limited definition such as to require the production
of a shock wave, then most energetic disassemblies of

LMFBR cores would not fit that definition.
A nuclear explosion is an explosion in which most or

all of the explosive energy is derived from nuclear

processes, either fission or fusion, or a combination of
'

both.* [See generally, Samuel Glasstone, The Effects of

Nuclear Weaoons, 1962 Ed. T 1.103 Thus, an explosion in

an LMFBR, that is an energetic disassembly following a
prompt critical excursion, would constitute a nuclear

Fusion does not apply to the LMFBR for reasons that are*

obvious.O
|

.
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O explosion as opposed to a chemical or mechanical

y explosion.

() In response to a series of questions by Judge

Linenberger in earlier testimony, I characterized a

nuclear explosion as requiring a sufficient rate of anergy

deposition to result in the generation of a shock wave.

Upon reflection, I do not believe this is the preferred

definition. In any case, my previcus testimony at Tr.

2777, 2779, 2785 and 2789 contains an error in inferring

that the energetic disassambly of a fast reactor would

result in the production of shock waves.

For the disassembly to be sufficiently energetic for

the mechanical loading to challenge the containment, the
O

nuclear excursion in a large Fast Reactor such as CRBR

would have to be characterized by a rapid reactivity

insertion and the reactivity exceed prompt critical. This

will result in a rapid introduction of energy from the
pCou

nuclear process, a rapid increase in emeter power,

elevated fuel temperature and vapor pressure formation.

In such an event the core will begin.to expand.*

* Core expansion and fuel motion which reduces the material
density will produce a negative reactivity feedback. Only a
small expansion of the core is required to produce af larage
disassembly reactivity. The reactor rapidly becomes sufficiently() subcritical that any continue. external reactivity insertion
mechanism has no appreciable on the ultimate
consequences. This marks the conclusion of the neutronic
excursion and the disassombly of the accident [Waltar, Alan E.

[}
(cont. next page)
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O
An energetic disassembly, or nuclear explosion, in an

LMFBR differs from a chemical explosion following
O detonation of a high-explosive in terms of the pressure-

time characteristics of the two. Generally mechanical

damage from an explosion or pressure transient can be

caused by either a shock wave, which is transmitted

rapidly to a structure, or the more slowly expanding

bubble of reaction products or vaporized material or

boch. Pressures in a chemical high explosive detonation

build up on a microsecond time scale. As a consequence,

much of the damage potential of a chemical high explosive

to immediate surrounding structures is likely to come from

([) blast or shock wave effects. In an explosion in an LMFBR

the build up is over a millisecond time scale and shock

waves are generally not produced. Long-term bubble

expansion (at least in the absence of a vapor explosion
driven by a molten fuel-coolant interaction) would be the

predominant damage mode for the slower time scale pressure

build up associated with an LMFBR nuclear excursion.

(See, generally, Walters and Reynolds, ibid., p. 664.)
,

Q.29: What is your overall conclusion regarding the Staff
analysis in Appendix J7

and Albert B. Reynolds, Fast Breeder Reactors (Pergamon Press,
N.Y.) 1981, p. 6193O

1
_ _ _ _ _ _ _ - - - _ - - _ _ _ - _ _ _ _ i
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A.29: According to Staff Witness Rumble, Appendix J was done

hurriedly because of the severe time constraints (Edward

Rumble, private telephone conversation, July 27, 1982, as

summarized in T.B. Cochran Memo to Files dated July 27,

1982). This is apparent from the depth of the analysis

presented.

Staff can correctly point to several conservative

assumptions made in Staff's analysis. Nevertheless,

Staff's analysis of the CRBR accident probabilities and

consequences is inadequate and unreliable. Staff claims

"the uncertainty bounds could be well over a factor of 10

and may be as large as a factor of 100, but is not likely

(]} to exceed a factor of 100" (FSFES, p. J-24) As noted

previously, the uncertainties in the probability estimates
are larger than those of WASH-1400 and the Commission's

previous conclusion -- that the numerical estimates of

accident probabilities in WASH-1400 are unreliable --

applies equally to the Staff Appendix J analysis.
Furthermore, the consequences (i.e., health risks) of

" Class 9" accidents at CRBR as estimated by the Staff are

based on a series of assumptions with large associated
uncertainties. One can find uncertainties of at least two
orders of magnitude i M consequences. When these

uncertainties are considered together (compounded), I

believe they result in an uncertainty of at least two or

O

- -
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more orders of magnitude in Staff's estime.te of the acute

and delayed health effects. With these large

O uncertainties in the probabilities and consequences,

Staff's analysis in Appendix J does not support Staff's

conclusions in the FSFES, Section J.1.3, at J-25.

O-

O

O
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BEFORE THE

UNITED STATES NUCLEAR REGULATORY COMMISSION
ATOMIC SAFETY AND LICENSING BOARD

)!

In the Matter of )
)

UNITED STATES DEPARTMENT OF ENERGY )
PROJECT MALIAGMENT CORPORATION )
TENNESSEE VALLEY AUTHORITY )

)
(Clinch River Breeder Reactor Plant) )

)
)

|
,

AFFIDAVIT OF DR. THOMAS B. COCHRAN

City of Washington )
~~~

) ss:
District of Columbia )

DR. THOMAS B. COCHRAN hereby deposes and says:

The foregoing testimony prepared'by me and dated November
12, 1982, is true and correct to the best of my knowledge and

' belief.

!
'

'

1Ns. ,
,

'M __ 3 ',) C .tV'-- -

Dr. Thomas B. Cochran

Signed and sworn to before me
this 12th day of November 1982.

bw Q E d 5/u %
Notary Public

O u . o---- z >t str i t9cr s
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O
The Honorable John D. Dingell *

Chairman, Subecmmittee on Oversight
and Investigations

Committee on Energy and Commerce '

House of Representatives

Dear Mr. Chairman:

Subject: Revising the Clinch River Breeder Reactor
Steam Generator Testing Program Can Reduce
Risk (GAO/EMD-82-75)

1Your September 2, 1981, letter asked that we review the
technical outlook for several components of the Department of
Energy's (DOE's) Clinch River Breeder Reactor (CRBR)--the Nation's
first liquid metal fast breeder reactor demonstration plant. InFebruary 1982, your office requested that we issue an interim re-
port on DOE''s program for testing CRBR's steam generators. ThisO resort ressonds to th t reeuest-

Steam generators for liquid metal fast breeder reactors have
had a history of serious technical problems. Small breeder re- |actors in this country and demonstration breeder reactors in '

foreign countries have experienced steam generator failures. Steam
generators for the CRBR have also experienced a number of problems
during their development.

Despite that history, DOE does not plan to conduct ccmplete
and thorough tests of the steam generator design to be used in
the CRBR. Instead, COE plans to conduct (1) a series of limited
tests on a steam generator which differs significantly from those
designed for use in the CRBR, (2) a vibration test on a one-third

,- scale model steam generator, and (3) some inplant testing on a
CRBR steam generator after all CRBR steam generators have been
fabricated. Without conducting more thorough tests of the CRSR
steam generator design before building the CRBR units, DOE is
assuming that the CRBR units will operate as predicted.

If DOE is correct, the CRBR will be able to prcceed on its
schedule, and the cost will be lower than if more ccmpletecurrent.

and thorough testing were dene. If DOE is wrong, the costs and -

delays associated with redesigning and modifying or rebuilding the
CRBR steam generators would be substantial.

(305178)
.
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DdE's decision to.f.orege more thorough tests is based on (1)
"la. telief that the tests :that will be done:can be extrapolated te,

<p'redict steam generator performance'in the CRER and (2) confidence-

that (the stear generator design will be. successful. Conversely,O the history of problems with steam generators and with develop-: sj

'menttof the CRBR steam generators argues for a more complete and-

thoroughitesting program.
s.

the following sections present the objective, scope, and
. methodology,of our review; a background on CRER steam generators;
our findings in more detail; and our conclusions and recommenda-
tions.' )

|'
;

OBJECTIVE, SCOPE, AND METHODOLCGY
|

.

1 |

Our objective was to' evaluate DOE's current program for test-
ing thefCRER's steam generators. To accomplish that objective,
we review'ed the history of the development of the steam gener-
ators,/ including the results of past tests and DCE's future plans
for testing. We also compared the current CRBR steam generator'

design with the design of the steam generators tested in the past
and currently being tested. Documents concerning the testing

. __.... pr.ogram were obtained from DCE headquarters in Washington, D.C.;
| the CRER Project Office in Cak Ridge, Tennessee; the Energy Tech-
; nology Ingineering Center in Santa Susana, California; Westing

..
'

house Advanced Reactors Division in Waltz Mill, Pennsylvania; and
the Atomics International Division of Rockwell International Cor-

'

poration at Canoga Park, California.

We also discussed DOE's testing program with the major con-,

3 tractors involved in the steam generator program and with DOE4

officials,,Information concerning steam generator development
in foreign' countries was obtained from DOE subcontractors and,

i technical publications. To assist us in the technical aspects
of this assignment, we employed a consultant who has worked in
the nuclear industry for over 20 years and who has an intimate
kncwledge of liquid metal fast breeder reactors and steam
generators.

! The(information contained in this report represents the best-

'

information available at the time of our review. It should bet

! re' cognized, however, that the tescing program changed during our
review and, even at the time we issued this report, DCE was con-'

'
i sidering other options.

,
,

(]) We performed our work in accordance with GAC's " Standards
for Audit'of Governmental Organizations, Programs, Activities, and;

! Function,s." *
t

O '
-

\ e

e
,

| *
s }

'
> /
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(S) BACKGROUNC CN THE CRBR ANC
THE CRER STEAM GENERATCRS

~ In 1970, the Congress authorized the Atomic Energy Commission
O. (AEC) 1/ to enter into cooperative arrangements with industry to'

build and operate the CRBR. During the early and mid-1970s, great
urgency was attached to the CRER program because predictions showed
that current generation nuclear reactors would be running out of

, '

uranium fuel by the year 2000. The CRER was initially scheduled
to be completed by 1980 to permit a decision in the mid-1980s on

;

commercial deployment of breeder reactors. We are currently com-
pleting work on a report which addresses the options available for
the timing of the CRBR. That report includet information on a
number of f actors which have changed since the CRER was originally,

!

authorized. Specifically:

--Current DOE data show sufficient natural uranium to
fuel the light water nuclear industry well past the year
2020.

:

--Latest CCE data show breeders may not be economical until
after the year 2025.

In co menting on a draf t of that report, COE argued that itm

(]) is imperative to proceed with the CRBF schedule--current plans
are to have the CRER operating by 1990--and that any slowing of
the program could lead to industrial disruption, constrained
economic growth, and increased reliance on foreign energy sup-

< plies. While recognizing COE's comments and concerns over possible
delays in its current program, we concluded that the changes in
the factors affecting the timing of when breeder reactors may be

I needed show that slowing the program has become a viable option.

Developing and demonstrating reliable steam generators have
been and still are one of the most significant technical problems

, facing the CRER project. Steam generators provide the transfer of
heat from the reactor coolant to water, which is heated to steam
to drive the plant's turbines. According to a Nuclear Regulatory

,

Commission report, 33 of 45 operating nuclear plants with steam
generators have experienced some form of steam generator problems.

,

During the 1970s, these problems caused about 21 percent of forced,

'

outages at those plants. Many of these problems are operational
problems and are not related to design deficiencies or inadecuate
testing. It is obvious, however, that steam generators are thei

source of considerable problems in existing nuclear plants. In

,

1/The Atomic Energy Commission and the Energy Research and Cevel-
opment Administration (ERCA) were predecessor agencies to DOE.O AEC was abolished on Jan.19, 1975, and many of its functions+

vere transferred to ERDA. ERCA's functions were transferred to'
t

CCE on Oct. 1, 1977.t

3

|
. _ _ _ _ __ _ _ _ _ _ _ _ - _ _ _ _ _ . . _ - _ _ _ _ _ - _ _ _ _ _ _ - _ . _ . - ._. -_ _ , - _ _ -
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O comparisen to commercial reactors, the stear. generators needed for
the CREK represent a more difficult challenge because sodium is
,used as the reactor coolant. Sodium steam generators impose severe

~

imechanical stresses on the metal barrier between sodium and water
(h within the steam generator. Even a small failure allowing contact

between the two fluids raises the possibility of a fire or ex-
,plosion resulting from a sodium-water interaction.

Breeder reactor steam
generator history

According to Atomics International, the fabricator. of the
prototype steam generator for the CRER, many designs have been
used for breeder reactor steam generators around the world. Atom-
ics International maintains that problems have been experienced
in all cases where the steam generator design has not been thor-
oughly tested.

Smaller breeder reactors in the United States have experi-
enced steac generator problems. For example, a steam generator
in the Enrico Termi reactor (near Detroit, Michigan) failed in 1962
when vibrations and other problems created holes in the metal tubing,L

allowing contact between the sodium and the water. Other countries
have also experienced steam generator problems in breeder reactor

O"
plants. Structural integrity problems in a demonstration breeder
plant in Russia caused leaks in four of six steam generators.
Similar problees delayed full power operations at the British de-
monstration breeder plant when four of nine stear generators leaked.
As recently as April 1982, the French demonstration breeder reactor
was shutdown because two sodium leaks in a steam generator caused
a fire.

i CRER steam generator orogram
.

In 1974, AEC chose a steam generator design for use in the
CRBR tha t was ouite dif f erent from any previous domestic steam
generator, and it was also different from the steam generators
used in foreign breeder reactors. Curing 1974 and 1975, Atomics
International was selected to design and fabricate (1) two model
steam generators, (2) a prototype steam generator, (3) nine steam
generators fcr use in the CRER, and (4) one backup unit. Until
1982, CCE's steam generator development program consisted of three
major elements.

1. Testing the Model Steam Generators. The model steam gen-() erators, tested in 1978, were full-length steam generators
but contained only 7 water-carrying tubes instead of the
757 tubes in a plant unit. The purpose of testing the model
steam generators was to obtain data on full power steam
generator performance and endurance.

2. Testing a Prototyce Steam Generator. The prototype
steam generator, to be tested in 1982 and 1983, was

4
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k) originally to have been a full-size, 757 tube prototype
of the CRBP steam generators. However, changws to the
CRPR design resulting from the testing of the model steam
generators and subsequent design reviews could not be

'-

Q; fully incorporated in the prototype steam generator and,
as a result, the prototvoa differs significantly from the

' CRBP steam cenerator design. The original purpose or
building the prototype was to verify the steam generator
manuf acturing process and to test the structural integ-
rity of the prototype under simulated operating condi-
tions. Prototype steam generator testing is proceeding
on schedule.

3.- Fabricating and Installing the CRBR Steam Generators.
The CRBR steam generators are the units which will ulti-
mately be installed in the CRBR. As previously noted, the
design of the CRBR steam generators has changed signifi-
cantly over the past several years, and _ DOE does not olan
to conduct complete and *hnraugh testino of the current
CRBR steam cenerator design prior to installation of the
steam generators in the CRBR. --

CRBR officials are currently adding another element to the CRBR
steam generator testing program--fabrication of a one-third scale
model of the CRBR steam generator--to test the design's ability

O to teh e ad rio -taduc a vibratioa- --

DOE terminated the steam generator contract with Atomics In-
ternational in 1981 and is currently resoliciting proposals to
fabricate the nine redesigned CRBR steam generators and one backup
unit. DOE expects to announce award of a contract in the near
future.

,

DOE IS NOT MINIMIZING RISKS IN
ITS STEAM GENERATOR TESTING PROGRAM

j

DOE's program for testing CRBR's iteam generators is deficient
in that

J --model steam generator testing and prototype fabrication
were conducted concurrently, thus deficiencies found in
the models were not corrected in the prototype;

/ --prototype testing involves testing a design which is
significantly different from the design for the CRER
steam generators;

I --prototype testing will not include simulating important
operating conditions; and

--the steam generator design to be used in the CRBR will not be~s

completely and thoroughly tested prior to fabrication and
installation of all CRBR steam generators.

5
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() } Problems noted during model
steam generator testing were
not corrected on the prototype

~~
i Because of the perceived urgency of building the CRBR, pro- |O gram officials began fabrication of the prototype steam generator

before completing testing of two model steam generators. Under j
normal conditions, the models should have been tested before

l

'

fabrication of the prototype began. Initial tests on the model
'

steam generators began in May 1973, but they were prematurely
concluded in December 1978 because of deficient performance.

I j Subsequent examination showed that the model steam generators
could not withstand fluctuations in temperature because of fab-
rication errors and inadequate tube spacing and tube support.

t

The contract for the design and fabrication of the prototype
was awarded in September 1975, thus fabricat.'on of the prototype |

,

'

steam generator was well underway when the test results from the '

model steam generators became available in 1979. As a consequence,
the design and fabrication problems noted in tha mnd al =+=== con-
erators were not corrected in the crototvem. Instead, major changcn
were made to the CRBR memam a=aaenter d em i en. Therefore, cne pro-
totype steam generator scheduled for testing from May 1982 through
March or April 1983 is not prototypic of the current CRBR design,
and it contains many of the same deficiencies as the model steam
generators. Thus, testing the prototype will not identify all() the problems that could occur in the CRBR steam generators. In
total, the cost of the prototype steam generator tests is about

j $8.2 million.
J

Prototype testing inadecuate
,

DOE of ficials have concluded that the orernevee micht fail~

if tested to the limits originally specified to simulate antici-
pated cuna nneratinc conditions. _ As a result, the test program for
th_e prototype was changed to delete or reduce the severity of the~
tests that were originally planned. The revised test plan ap-
proved in July luul coes noc AncAuae requirements to demonstrate
the

( --structural integrity of the steam generator, a
major cause of failure in foreign breeder reactors,-

or

--ability of the steam genarator to withstand large
temperature changes occurring over a short period of time,
the major cause of the model steam generator failure.

lIn addition, the prototype test never was planned to include the
ability of the steam generator to withstand flow induced vibra-
tion, the major cause of the Fermi steam generator problems.

({} These tests are critical to predicting performance because they
involve the areas most likely to cause failure.

6
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() DOE will not fully test the
'

CRBR steam cenerator design

i

As currently planned, DCE will not conduct complete and'
-

thorough tests of the steam generator design before they are'

Iinstalled in the CRER. The nine CRBR steam generators and one'

backup unit are scheduled for delivery between January 1985 and
May 1986. DOE plans to test a one-third scale model for flow-

; induced vibration and at a later date, install various perfor-
; mance-measuring instruments in two CPBR steam generator units

and, .after all units are installed, conduct pre-operational
testing in the CRER.

The one-third scale model tests will not provide all neededi

data on the structural integrity of the steam generator design or
its ability to withstand large temperature changes over short
periods of time. As mentioned previously, problems in these areas
have plagued other breeder reactor steam generators. The inplant
tests would provide some information related to these issues,

I but it would be conducted only after the CRBR steam generators
have been completed, resulting in the same situation as the,

concurrent model steam generator tests and prototype fabrication.
That is, by the time the inplant tests could occur, it would

! be too late to modify the CRBR steam generators to correct any
major problems that may be discovered without incurring substantial'

(]) costs and delays. ,

DOE previously considered complete and extensive testing of
; a full-scale CRBR steam generator at its Santa Susana, California

test facility, in addition to the tests for flow induced vibrations.
DOE currently, however, does not plan any additional tests of
a full-size steam generator. DOE's Chief of the CRBR plant ecm-

l' ponent branch said that the current steam generator test program .

'

is adequate to confirm the design, and that DOE does not wish to
unnecessarily delay the CRBP project. According to DOE officials,g
testing a full-scale CRBR-design steam generator could delay the| J ' program by as much as 45 months if fabrication of the_CRBR_s. team _ gen-

I erators is halted. If fabrication of these units is net halted,
EghTCRB) steam generator units would be deJ~ivered % The tl3is , ,

the test results are available in April 1986. The remaining CRBR
steam generators and the backup unit would be substantia ly ccmplete
by that time and would be too far ecmpleted for major modifications
without incurring large. cost and schedule slippages.

Clinch River project officials contend that despite the prob- |

lems that have been experienced with steam generators, more extensive
| CRBR steam generator tests are not required, and the tests being

conducted are adequate and can be extrapolated to provide the in- ;
'

formation necessary to predict inplant performance. A Clinch ;

River project official believes additional testing prior to fab-

({} rication of the remaining CFBR steam generators would unnecessarily
delay the project. Our consultant recognizes the potential problems

'

in the areas of structural integrity and ability of the CRBR steam i

generators to withstand temperature changes. He also acknowledges i

I that the planned tests will not provide adequate data in these ;

7
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(]) areas. However, he agrees with DOE that any steam generator tests
that would result in a delay in the construction of the CRER are

knot appropriate.
_

DOE's prime contractor for the CRER--Westinghouse Electric--t() stated that the information gained from the prototype tests will
be inadequate for resolving concerns about vibrations and recom-
mended the one-third scale model tests. Westinghouse, however,
also recognized that neither test would provide data concerning
structural integrity or the CRBR steam generator's ability to
withstand temperature changes.

In a February 26, 1982, letter to us, officials of Atomics
International--the original designer and fabricator of the proto-
type steam generator--expressed disagreement with DOE's CRER
steam generator testing program. Atomics International officials
recognized that it is highly desirable to minimize development
cost, but that it is also highly desirable to minimize the risk
of (1) forced outages from failure of untested features and (2)
delays in licensing due to a lack of data from component testing
under simulated reactor conditions. They .noted that the CRER steam
generator design incorporates features which substantially differ
from the prototype and are unsupported by tests. According to
Atomics International _ officials, even aCher completino the erm+^-

tvoe ca.w, Caan steam cenerator design and performande" uncertainties _
Iwill remaan. Atomics International officials concluded that exten-
sive testing of a full-scale CRBR steam generator and a scale model
steam generator would eliminate the uncertainties.

In addition to delaying the program for up to 45 months, DOE
officials estimate that installation and testing of a full-scale
CRBR steam generator would cost about 57 million. This would
however, eliminate the need for testing the prototype steam genera-
tor. Cancellation of the prototype test would save about S3.2
million, which would reduce the additional cost of testing a full-
scale CRBR steam generator to less than 54 million. The resulting
program delay and any accompanying inflationary increases would
also, of course, impact on the overall CRBR cost and schedule.

We note that DOE's position on testing steam generators ist

inconsistent with its programs to develop other, perhaps less criti-
cal CRBR components. For example, DOE is testing the sodium pumps
extensively. These tests have already proved worthwhile because a
deficiency, which may result in a change in the plant unit design,
has been discovered. It is exactly this type of situation which
, causes our concern over not testing the CRER. steam generators.

O In lieu of tests to provide assurance that CRBR's steam gen-
erators will operate as recuired, DOE could obtain operability
guarantees from the steam generator designer or fabricator. How-
ever, the contractor, which is selected to fabricate the CRER

O-- steam generator, will have to guarantee only that the steam gen-
erators will be built in accordance with the design provided by
Westinghouse. DOE officials stated that they will not recuest
an operability guarantee for the fabricator because no company

8
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( ). would provide such without first reviewing in detail the stean
generator design. DOE officials stated that such a review would
delay the program and increase program costs.

.

If the steam generators were to be built in accordance with/~T
V the stated technical requirements, but failed because of design

deficiencies, the Government would have to assume the additional
costs of amending the design and reworking the steam generators
because the design has not been guaranteed by Westinghouse--the
lead reactor manufacturer. DOE officials explained that Westing-
house officials would not likely guarantee the steam generator
design because it is developmental and a guarantee of that nature
would be too risky.

CONCLUSIONS

In essence, DOE's steam generator testing program is based |

on the urgency of proceeding with the CRER. This has been pointed

out most recently in a DOE letter containing comments on a draft
GAO report on options for the timing of the liquid metal fast
breeder reactor program. (see p. 3.) While recognizing DOE's

' concerns and its desire to move forward as expeditiously as'

possible, our work shows that changes in the factors affecting
the a tming of when breeder reactors may be needed make slowing

()
',the greeder program and the CRBR a viable option.

The highly critical nature of the ste: a generator to overall1

CRBR success makes a strong argument for taking a cautious, conser-

vative, and prudent approach to developing, fabricating and testing
'the CRBR steam generators. DOE--as well as our consultant--dis-
agree and are confident that the steam generator, as currently
designed, will operate as predicted. They base this position on
their confidence in the technical design and testing program,
and because they do not believe the CRBR program should be delayed
by steam generator testing. This position, however, is not sup-

' ported by (1) the history of steam generator development, (2) the
test results to date, (3) COE's program to test other CRBR compo-

fnents, and (4) the DOE contractor who designed and fabricated the
prototype steam generator.

We recognize that all steam generator problems are not re-

lated to design deficiencies and that testing cannot eliminate all
elements of risk. The ultimate test must come when the steam gen-
erators are operated in the CRBR. A_ good test 4nc crecram can,
however, minimize the risk involved. In this regard, D,OE's cur-
rent test program does not minimize the Iisk involved as it w11_1

O not provide complete anc cncrvucn Information in Lwo c ri t a ces
areas where eroblems have been experienced in otner creeder reactor
steam cenerators, both in this country and abroac--tne structural ~
integrity of the steam generators and tnelr acility to withstand
1arce tampa-a-ure enances over shv2- we;iccs or time. WiEn-

O testing the CRBR steam generator design to obtain data in
-

out
these two areas prior to fabricating the CRBR steam generators,
DOE is assuming that the steam generators will work. If DOE is

|

9
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(]) right, CRER will be completed sooner at a lower overall cost.
If wrong, it will prove a more costly and time-consuming risk
to take.

-

O-
In our view, COE has several fundamental options to obtain the

required data. More complete and thorough tests of the one-third
scale model would provide much of the required data, but would
be limited in that it would not provide full-scale data. Testing
a full size CRBR steam generator could theoretically provide more
complete data, but may not provide full vibration data. A third
option would involve a combination of tne scale model and full-
scale tests and would provide data in all critical areas. Al-
though conducting any additional testing would increase program
costs and delay the program, we believe that minimizino the risks

' th rouch a more ccwpla** and thorouch testine crocram is f=e - re
Ettractive than the risk associated with purchasing steam cenera-
tors which mav not ocerate as recuired. Should tne steam generators
prove inadequate for optimal operation in CRBR, DCE would have
to finance modification of the 10 completed steam generators or
scrap the completed units and build 10 new steam generators.

.

We recognize that because of the complexity of the CRBR and
because it is a research and development effort, some element of
risk will always be involved. However, we believe a cautious,
conservative, and prudent approach to developing, fabricating

(]) and testing this highly critical component should be taken to
__

minimize that risk. For this reason, the information developed
in our review is most supportive of the following courses of
action.

y/ --Stopping the CRER prototype steam generator test program
because of the limited value of testing a steam generator
which differs significantly from the current CRER design.

# J --Canceling the current solicitation for the fabrication of
10 CRBR steam generators.

--Developing a program for more complete and thorough testing
of the CRER steam generator design in as expeditious a
timeframe as possible.

.

--Withholding a decision on procuring the CRER steam
generators until test results are received and evaluated
and any necessary design modifications made.

RECOMMENDATION

We recommend that the Secretary of Energy evaluate the in-
formation presented in this report, as well as the risk assumed
in not conducting more complete and thorough tests of the steam

O generator design, in deciding on how to proceed with the pro-
curement of the CRER steam generators.

10
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As arranged with your office, unless you release or publicly. ,-

announce its contents earlier, we plan no further distribution '

() of this report until 30 days from the date of the report. At
that time, we will send copies of this report to the Director,
Office of Management and Budget, the Secretary of Energy; and
to other interested parties and make copies available to others
upon request. At your request, in order to provide this report
in time for use during the appropriation process, we did not
sol'icit DOE's comments on this report. The information pre- .

sented in this report was, however, discussed with responsible
DOE officials to ensure accuracy.

Sincerely yours,

-

Comptroller General
of the United States

O

.

O

O

O

11
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17 November 1978 g
Mr. H.B. Piper |
U.S. Department of Energy |

'

Clinch River Breeder Reactor Plant
Project Office |

Oak Ridge, Tennessee 37830

.

Dear Henry:

Attached are the results of SAI work on two FY-78 risk assessment
tasks:

* Accident initiating event completeness and
methodology review

* Resolution of project coments

As noted in my October 4,1978 memo to you, the one outstanding
project comment concerned pipe rupture probability. Accordingly,

O the enclosed report on our pipe rupture work completes the task
on coment resolution.

Also enclosed are two of the reference 4 (based on earlier SAI work)
which are referred to in the pipe ruptJre report. Please make these
references available to LRM people as necessary. We will provide
infomation on the references to EG3G as required.

Please feel free to contact me should you have any questions on the
enclosed reports.

Sincerely,

MY
David Leaveri

|

DL/ imp

cc: P.J. Wood, SAI/Pittsburgh
T.A. Zordan, W-LRM
R.J. Crump, EG&G

Enc /4

|

O
,

.

Science Applications, Inc. s % me. s.o . u :oo. % me . cA sco4 (41s> = m s

7
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() RELATIVE PIPE RUPTURE PROBABILITY
FOR THE PRIMARY HEAT TRANSPORT

SYSTEM OF CRBRP

O
By D. O. Harris

SCIENCE APPLICATIONS, INC.
Palo Alto, California

November 13, 1978

INTRODUCTION

This note is intended to summarize the results of work
performed within the last year in estimating the probability of
a pipe rupture within the primary heat transport system of the
Clinch River Breeder Reactor Plant. An earlier note dated Octo-
ber 7,1977, and included as Reference 1, discussed a possible
means of tying the probability of pipe rupture in CRBR to values
used for LWR's.() LWR values have been suggested in the past, and
are generally estimated with greater confidence than correspond-
ing vilues for CRBR. A meeting between SAI, WARD and Westinghouse
LWR personnel was held at WARD on December 15, 1977 in an attempt
to obtain stress histories for LWR's that were calculated in the
same manner as employed in the CRBR analysis. The use of stress
histories for the two types of plants that were calculated by
comparable means would allow the comparative rupture analysis to
be performed with greater confidence. However, it was not possi-
ble to obtain such results for a LWR, and it was therefore neces-
sary to fall back on stress analyses of LWR piping that were gen-

| erated by vendors other than Westinghouse - using analytical '

'

techniques that may or may not be comparable to those employed
for CRBR. This " fall-back" position had been employed earlier,
with Reference 1 providing results obtained prior to October

( 1977.

o
-1-

.
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(b) Various questions regarding certain aspects of the ana-
j

lytical techniques for calculating pipe rupture. probabilities
were raised in discussions with Westinghouse personnel. These

(]) included the following items:

- Calculated results will depend strongly on the initial

crack size distribution. What is the influence of us-

ing distributions other than the one originally employed?

- Why use weld volume to normalize the probability of
having a defect? Wouldn't weld length or area provide

a better basis for normalization.

- What criterion for a rupture is used? Is it merely
a leak, or a guillotine failure?

The purpose of this note is to summarize results obtained
using the results of stress analyses on LWR piping that were pro-() vided by vendors other than Westinghouse, and incorporating
various initial crack size distributions and means of normaliza-
tion of results. The end result to be included here is the ratio
of overall time averaged failure rate of the primary piping of
CRBR vs. various LWR's. The question of break size has not been
addressed.

STRESS ANALYSIS AND CRACK GROWTH CALCULATIONS

As ment'ioned above, it was not possible to obtain the
results of a LWR piping stress analysis that was performed in
the same manner as used for CRBR. Therefore, it was necessary
to employ results that are available to SAI from vendors other

than Westinghouse. For instance, the cyclic peak stresses at
(]) various locations in the primary piping of a Babcock and Wilcox

.

O
2-
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O ewn are su==arized in Taste 3. Page 29 of Reference 2. A copy of
this reference is enclosed. A fatigue crack growth analysis for
various locations in the piping was performed. This analysis

Q employed various conservative assumptions, as discussed in Ref-
erence 1, and the initial defect size in the hot-leg to pressure
vessel joint that would just grow to the critical depth within
the plant lifetime was used in comparison with CRBR results pre-
sented earlier. Such results from various reactors are presented
below. These values are directly from Table 1 of Reference 1.

CRBR CRBR PWR PWR PWR #3
hot-leg cold-leg #1 #2 from Ref. 2

'

most most hot-leg hot-leg hot-leg
joint considered ! highly highly -PV -PV -PV

stressed stressed
a tolerable initial'
tol, defect depth at 0.096 0.20 0.090 0.17 0.165O ""3 ' i'* i"-

no. of weld joints in
57 96 37 36 33Primary piping

joint thickness, in. 0.5 0.5 3.75 3.00 3.3125

pipe OD, in. 24 24 50 40 42.75

|

The cumulative probability of failure of the joint within
the plant lifetime is simply the probability of having a defect in
the joint of a size deeper than the tolerable depth given in the
above table. This is a function of the as-fabricated crack depth
distribution, the probability of having a defect to begin with,

O and the inspection prc:edure employed. Various initial defect

O
-3-

I
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Q distributions will be considered here, and a pro-service ultra-
sonic (UT) or radiographic (RT) inspection will be considered.
Normalization of the probability of having a defect based on
weld volume, weld area, and weld length will be employed - with
the following notation used.

.

prob. per unit
of normalizationtype of normalization parameter for a given joint of having a defect

volume 2xDh2 p.
area 2xDh p{

1ength wD p[
.

The weld volume and area include the heat affected zone. The para-e

meters p , pj, and py are the least we11 known of the inputs toy

the analysis. Fortunately, these parameters cancel out in taking
the ratio of CRBR to LWR ruptrue probabilities (assuming that they
are about the same for the welds employed in the two types of,

Q plantsb _
'

AS FABRICATED CRACK DEPTH DISTRIBUTIONS

The as-fabricated crack depth distribution employed in
References 1 and 2 was obtained from Wilson (Ref. 3), and was the

.

fo11owing

condpa)=herfc(1 in */.i)P
3

u2s

y = 1.53 A = 1.36x10-3 in. (Wilson)4

This corresponds to a log-normal distribution of crack depth.

O Becher and Hansen(#) provide information on experimental
measurements of crack 1ze distributions in we1ds. A 1og-norma 1

i

,

distribution provides a good fit to their data with

O
-4-

i
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O u=1 1 = o.04 in. ciecaer a aansen)

The Marshall report (5) provides another estimate of
O crack depth distribution which is more applicable to nuclear

pressure vessels. However, it will be assumed to also be app 11-
|

cable to piping. Reference 5 provides the following
distribution ~

|

/
'

Pcond (>a) = e a' = 0.25 in.

This distribution provides an appreciable probability of having
a defect deeper than the pipe thickness--which is meaningless.
To correct this deficiency, this exponential distribution will
be truncated at a = h (h = thickness). This provides the foll-
owing result

-a/a' -h/a'
Pcond (**) " (truncated Marshall)/a,1-e

O ~
-

(The term in the dencminator is required so that Peond (>0) = 1.)

DETECTION PROBABILITIES

Various pre-service inspections will be considered for
the plants under consideration. PWRf3 will be taken to have a
UT pre- service inspection, with the following probability of

detecting a defect of depth a being given by the followingnot

expression
|

PND(a) = erfc(v in a/a*) (UT).
*

v = 1.33 a = k in.

! This relation is given in Reference 2, and was estimated from
experimental data. PWR's# 1 and 2 will be considered to have
had an RT pre-service inspection, in which case the following

O
-5-
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O
expression from Reference 2 is applicable

Q PND(a) = % erfc (v in a/0.6h) (RT)
'

h = thickness v = 2.3

Which.of these inspection procedures is employed for pre-service
inspection does not have a large influence on the failure prob-
abilities.

The non-detection probability for use in conjunction
with the Marshall distribution was fitted to an exponential
relation in order to simplify the analysis. The data summarized
in Figure 15, page 62 of Reference 1 shows a great deal of
scatter in PND -a for a RT inspection. Hence, it is not possible

to tell if the data is better fit by a log normal or exponential
distribution. The following relation was found for a radiographic

O i==v ctiaa-

f

1 for a = a/h < a0 = 0.76D" -8(a-a ) for'a > a0 (S = 9.5),
0

POST-INSPECTION DISTRIBUTIONS AND FAILURE PROBABILITIES

The crack depth distribution following pre-service in-
spection can be found from the as-fabricated distribution and
non-detection probabilities as follows

a
Pcond(post-insp) (**) *

p (x) pND(*)d*

O

O
-6-

,

I

-. _ _ _ _ _ _ _ _ _ _ _ _ _



*

..

.-
62G8.

O here a is

wallthibn,ss.someUPPerlimitoncrackdepth,suchastheu e

The function p,(a) is obtainable from thee

above results for Peond(>a), because
O dP (a) = gg Pcond (*)o

The conditional probability of failure of a given joint within
the plant lifetime is then given by

P (cond) = Pcond(post-insp) (**tol)f

The average failure rate (per plant-year) for the given joint
will then be

E (joint) = Pf(cond) X(prob of having a defect)/(lifetime)f

The probability of having a defect in the joint depends on the
basis of normalization (area, vol, etc.) as discussed above.

Q For instance, using weld area as the basis of_ normalization, and
assuming pj is very small

P (joint) = P f(cond)PJA/(lifetime)f

The plant liftime is taken as 30 years for CRBR and 40 years for
the LWR's. The overall average failure rate for the plant will
be tr (joint) x(n . f j ints). Taking ratios of CRBR to LWRf

values results in the factors such as pj cancelling out (as was
discussed above).

The ratios pf(CRBR) /5 (LWR) f r various bases of normal-f

1:ation and various cracE size distribution are summarized in
Table 1.

O
.

O
7
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O
TABLE 1 i

j pf (CRBR) f (LWR) For Various Bases of Nonnalization
O and iniciai Cracu De,th oistr4sotions

(pre-service RT inspections, unless otherwise noted)
'
,

Basis of
Normalization Crack Dist. PWR #1 , PWR #2 PWR #3-

weld volume Wilson .0i86 .0618 .264*
Becher & Hansen .0174 .0493 .156*
Marshall (noinsp.).0309 .0423 .0697

j Marshall (RT) .0276 .0376 .1298

weld area Wilson .139 .744 1.75*
Becher & Hansen .130 .592 1.04*
Marshall (no insp.).232 .512 .463
Marshall (RT) .207 .457 .859

O weld length Wilson 1.04 4.45 11.62*
Becher & Hansen .974 3.54 6.89*4

Marshall (noinsp.)1.74 3.06 3.08
Marshall (RT) 1.55 2.73 5.72

* UT pre-service inspection for PWR.

O.

.

O
-8-
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; () DISCUSSION

.

The results of Table 1 show a wide range of values,
'

(]) varying from 0.0186 to 11.62 (i.e., three orders of magnitude).
However, for a given plant and basis of normalization, the num- !
bers vary by much less--typically half an order of magnitude. ;

i

Thus, it can be concluded that the crack size distribution and

detection probabilities of the pre-seismic inspection do not ,

have a large influence. In fact, the plant-to-plant variation

from PWR to PWR are larger than the variations due to different
initial crack depth distributions and inspections.

The variable having the largest influence on the results
of Table 1 is the basis of normalization. This is because of
the large differences in the pipe diameter and thickness of PWR
piping as constrasted te the CRBR Diping, as well as the large-
differences of the number of weld joints employed in the two

| {) types of plants. Normalization with respect to weld length
does not seem to make as much sense as using volume or area,
because the region affected by a weld includes the heat affected
zone--which is generally about 2 wall thicknesses wide. Hence,
it appears likely that 1 ft. long weld in a 4 in. thick plate
would be much more likely to have a crack than a 1 ft. long weld
in a h inch thick plate. However, whether the volume or surface

! area should be used is not clear. Fatigue cracks, such as are
!

considered in this analysis, generally originate at surfaces,
and their growth is accelerated by the environment at the sur-
f a'.e . This would suggest that weld surface area is the contro11-
ing parameter. However, it would seem that constraint resulting
from thicker weld section would result in a larger number of~
defects, so that volume may play a role. With the present state

of knowledge, it is not possible to ascertain the controlling

|

O
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() parameters. Discarding weld length as the basis, it would be
conservative to assume that weld area is the controlling factor,

j in which case the ratio of average failure rates of CRBR to PWR's

() falls within the range of about 0.1 -1.
'

CONCLUSIONS

lThe above discussions lead to the conclusion that the '

failure rate of primary piping in CRBR is 0.1 -1 times the
j.

corresponding value for a PWR. The largest source of variation

in this number is plant-to-plant variations in the three PNR's
considered. The ratio of failure rates is not strongly influ-'

enced by pre-service inspections or the use of various candidate
initial defect depth distributions.

O
'

.--
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In conchwion, the Nltu ataf foumi the proposed Clinch Itiver site Gea nien. I know of n'$ rense wisy we c"I4 #d *
'

able frm for the Air' he natuiv of our concee n.
cec
CH H, assum,n an envirmunental and safety 6tamipoint tinig that the EHDA pnsgrammatie envinmmental "$.'nawr nicCarmc.llave ye due mal, .

asutement was,d spositive ofIhe need for a demonsaration scale facil- Af r. Guaics. I am not aware of any me dent in this pasticular case,i
sty, hicludmg sta imung and oli ectives. . Naturally, if the findings in tor' * ht al.o, hir.the o aimijatic Hatement in a laese critical areas were to chan Se$nator nkCiuse. I wonder if the END rgguw g

the Ch,neli Haver bite based on considerations relevant Si skstake, walleck ord, perl aps yam rould indicate whetobhgated to again review the enviromnental acce ility
,g pp ,wo

of,l' hank you,llr. Chairumn. cents internalmemonwulunis.at time.
nir. llrcuaoun. Senator, we see curestenience that la directeilreject, as wen as theSenator ll.sur. Thank,you, Afr. Oossick. I would like to welcomo between the various participants, in the dem sSenator, ilumpers, who is a nyember of the Energy Committee. lie correspondence float we receive direcil ., g*pa

-

p ,,,, [ ,
h:s smlicated an interest in this subject and has been deeply involved review meetings. We ask stuest,ims to

feel alist we see die mitmitant intmmate,in 4,i h those methods ofun tho general question of the pu,iject for the last numlier of weeks.
. .

receiving it. As regards internal memoram unu]s,we are awant of them. If they are not. sent to us, we e{are sent to us,.We are pleased to have him with us. Unless there is objection I
i the

would like to go to the, ENDA testimony and flien have questions Ior
p ,

Imtli sets of manelists, if that is agreeable to everyone. them.
Senator larurriat. Alr. Cliaiswan, I dosa't want to intearupt the pro-I would li e to ask one procedural queMion, hir. Gossick. That is,

...
i itude ofin your testimony you say that the NCR dat obtained froni EllDA ceedings, but I would like to ask a alued,mn. I)ne to the mahy d the

1. That the stuention rai.wd in flee, ut eriaal sneano a , g go. ,, is ,a copy of the Hurns A Roe memorandum dated July 6,107: t
' a evw ndected for ais alme ,t 4 years after the date of the menno. Casi you explain to us. site which 6tates that it is leideed alie w
-

cecord,=ng to your own procedures for licensinfo,ux counts as you de.
dint tium a subse-why a memorandma nuclear powerplant, I ani curious as dat de

i '

esihng into serious question a project of ser
abuent to that imie, laurus & llae eni aght it was the worat site ever select

Y

6cribed in your statement was not made available to the NHO in
4 yearsi ngr. lircEJami. I am ind aware of use of these word Senator.

lir. Go sics. Sir as I understand the status of the document it we certainly were aware th i the ere guy. hich and to le
was an internal mem, oranduiu. It was not a part of flee innterial AIctl investigated willi respet,t to i

,;g,, y ,,,
,

by EHDA in the kiroceetlinkat slaat time' going to cover alist ni ney testimamy.
SenatorIIurr. Vasitin HDA's possession g Senator lluurras. Ilut you d,m',t have any da.tet correslunidence

'

air. Oosescu. I dosi't know sir. indicating their concern a,hout tids hitel ie arding thenir. lleewJoun. No sir. Ye received it about 2 weeks ago, afier tim gdennir. Ilecuaouu. There is consid ce

technical suitaleility[of a to site, gedocument was release,d to the newspapens.
,

n r,
,, ., ,w, n,

sin or ifurr. So, it was not in your possession during that period ,{'j l|," ,"g' [,'"j"h*g s") Tfora ali a was done before theII "
i

nIr. HecuJoup. No it was not. Anal placement of the plant was decided upon, aml considerable ana
Senator nicCs.use;. What, is your customary Y8i

{4""'""S I"h''[""j""l[,$'",fi sue tids any further at this time.,t
I

epect to the miernal enemorandum of contractm, proceduty with re,
"" " h. I diisd.-it id,vious that the concern of the commiu agenciest Would

['|[;,[,','[. ','g",'s ivhet her the architect engineer was saying one th,tci,j nother thing to the appropriete Government og neies
you normayy see elas kmd of a me,morandumt What is the normal . insv of that m n :iformation with the contractor, with a regula-:

o|# ""f I" That is what we want to pursue. We would like to go forwarthe. ERDA testimonI, nir. lleckjord, accompanied by Afr. Techl,l
* wnAir. musicu. S r, I would po. t out in th.is case, of couree, thatt .i m u

EHDA constituted the apph,eant to NHO. I think the spiedion is
properly one that EHDA shouhl addnss. We are not involved with U" ##Y' U"*'" d d"' Cli""h H''**' I"M'**t* '

'

contractumin n segulatory sense. e* STATEMENT OF ERIC 8. BECK 3ORD, ACCOMPANIED BYN
Senator AlcCs.une. In the regulatory sense, tijen you would not

ordiumraly see ihn luternal document of the apphennt9 LOCHI.IN CAFFEY d
Cil

| nir. Go.ssicu. No, sir, unless it would become a part of the Afr. llecusoan. Alr. Chairman and mend,ers of the committee,Senator nicCa.uan. Except those portmus of their mternal docu-!

aj,iIirnim dds appermnity to discus the environmental and safen.ments which they choose to present to alie regulatory agencyl tters related to the Clincle Hiver Hreeder Henctor Plant proice,

rni b II: support of theirapplicationf
'

menmraiuluni recently c, the, July 6,1973, internal Burns & Rowhich were raised inena
ded in du: pitss.t

I
'%Ir. Gossics. Yes' sir *

1
- - - With your permi sion, nir. Chairman, I w,ill sulum,t my wriue

| N h;N"', f[,s.: C'.'..I.' .! ''.T .9*|* ""i "| "'" '."""h ",f w hat 6 """ se-timont for the record and reduce the inart that I give to you., el ..
.
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ator liurr. Without objection, that would he nry agreeable hused on the information available to me as a result of research d4um
in the interim. Some of alie issues raised were speculative amt othera
were foumled on incom dele or incorrect information. Of the remain-,y3, iat,or Doutwici. bis. ht I ask one clarifyinfiat does an internalqisession before he I found eit ser that they have already resolved or thatIn the practica Held of contracting, w
ing issues d prog =r resolution is umlerway in conjunctson wsth licens-

a

,nemoram um meant Who were they writing this Iof What was the work towar
purgmse of itf 1

in(activities as reqaired by NRC.evaluating that k,fow does thus occur in ahe day-to-day business of mments on the specilie issues raised b the llurns & Boa ==-ind of sitet
randum are as follows: I refer now to nundera in the original memo-|II inoxJoan. Senator, any understanding in3m th infonnation

gvai,re to us, which is th memoramium and the statement which randun.,in the sununary section, page 2, item 5,and also page 3 itema

urns & Roe inade to the press when this was released,is that this was 6. The issue here is the suitability of the site and the manated, costa
en internas memorandum, the purpose of which was to advise the of site development.
t erectors of !!urna A Hoe of the situation of the project with some Tlie plant site was selected following consideration of several pos-
g*eommemlations regarding their subsequent husiness actions toward

sihle alternative site.s In late 1971,the AEC aptminted a Senior Util-
"4*'#- ity Steering Coinmittee and Senior Utility Technical Advisory Panel

T[ie was the pur ,
to asist #4m in selecting a utility partner to design,insild and oper-,

cud internal memo. pose of the memo. As indicated, it was a private ate the ilemanstration plant. Proposals were subsnitted to the Steenng
-

Evidently they did not intend to make that >ar.
Committee and AEC hy groups of utilitiesinterested in p.rticipatingI '*

; ticular document available to the project.
Senator Douuwici. It was their own assessment, directed at thir in the denmnstration plant progism. .

l There were in fact three sites that were considered. The Steenpeg >r.e au they proceeded to evaluate theirjohl
ItcuJoien. At alie tiene, tiiere were evidesilly a nuinher of is .. Comniittee founid tient alie proposal from Casumenwealth Edison a

ortant business decisions that the company intended to make. I think the Tennessee Valley Authonty ottered increased siting Sexibility over
hit is covered in that clanfying statement. The purpose of the memo the other proposals. This was the proposal that Anally was accepted

wen to address those decisions. by the Stecnng Committee, and following that, by the AEC. I will
; Senator Doua:wice.Thank you Afr. Chairman. not o over the details of the site comparisona that were made.
-

kir. Brcaponn. I reviewed the klurns & Roe memorandum in detail ~ T e N"uniness of that original decision was supported by the com-
statements on it are based on information available to me. prehensive and detailed site investigation program conducted dunng
he CRllRP project is a,jomt 6 venunent-industry cooperative 197:s, subsequent to the llurne & Roe memorninluni. In contrast to the

Ilunis & Roe apdurhension, the site was actually found to be similarfor nuclear powerplanta in the region amt was desn-arrangement for demonstrating a hquid metal fast breedcr reacto
gy,}er p ut as authon, sed by Lon gress on June 2,1970-Public Law to others utilize

I' P" 8 "* r8 !
onst rated to he fully nceeptable from all atandpomis.

elopment ,Admm.5 ll '8 Proect are the Enerk>y Hesearch andistration, Commonweshh E ison, TennesseeThe Nuclear Hegulatory Commission also conAnned the acceptabil-
Dejley Autluinty,and Project Afanagement Corp, .

ity of this site based on their independent review and assessment as
'

8

I,he objectives of th,is project are to design, heense, construct, test documented in the final environmental statement for the CRHRP
ami operate an LliFDR demonstration plant. In Afay 197fi ERDA issued in February 1977, and the site suitability report issued in nfarch
essmned full management control of the project with continue,d utility \, 1977. In the site suitability report, NRC conchuled that the founda-

encrally food and there were no subsurfaceein ustry support ami participation. tion comlitions were
ich wmik larclude the suitability of the siteh 'e hatt the ERDA responsibility for this project since Alarch comlitiona expersed :-

,

. uring that time, pro met accomplishments have been gmul with or the construction of the proposed plant. |'

( esign now over 40 percent As the nuclear powerplant siting criteria have undergone very sub-
on order, and the final env. complete, all of the longlead equi' ment stantial evolution over the past several years, the continued accept-l .

ironmental statement and site suitabiljt#
rs > ort issued by the Nuclear Regulatory Commission. ability of this site fuither reinforces the soundness of its selection.

I nye examined project records reviewed the numerous reporta With regard to the cost of prepariag this site, any additional co6ts
'

aiu , nearings concernmg ihe projec,t, and inquired exsensively into incurreil for preparation of this use compared to a hypothetical"opti-: =

mum" site will he small when considered in the context of the manyproject procedures and status, particularl in environmental safet
related heensing matters. Generally,i can say that the' project other factors inAnencing site selection. For example, the cost of high-

-

am

de good I r gress m these licensing areas during the past m ways that are necessary to t ransport espaipment.can be a major variable |its a so i

I of site pieparution and this could very considerably (nun |
u$r d $de i eTI.$PA aft of 7b. ith[r mriza ion a . ]en l ienvironmental heann in A nl. The environmeMal l atings sus- I refer now to the iwne of compliance with licensing requirements.

gsson was requested ,y ERI A, pending a final decision on whether The statement in the llurus & Hoe memcrandum, page 8, item 6, page !

ljroject s to I,e tenmnated or conimued. 9, paragraph I and pa;.e D, paragraph :f, concerning compliance with ,
s... . ..'"$.!":I.'E["'.! the E,irns & Roe memorninluni in detail since it to CFR 50 respiirements appear to be in direct conllict with the re-

,
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quirementa edablished b the AEC for thi y
mitled to Ilie Congress prbr to authorization'

- *8 stor Hawre.w You were saying hem on have talked to evar' .
I*dy *l* 8"I'hL I'*ve iohl Iturns & Hoe a they would siot have

In the original program
at sutundled to the JCAk'ustiacation data arranfgement ford"*J"I' 8 8 *** P Y "I * ""*" "I ' I"'* I*''I* ** I''I *I"'""*"'' *" ' * * 'I

onAnunutan '; # dem my, you say eacle of thens assured you ey
or a practice of avoiding compliance with ak, there never was athat "all applicable laws and regufstions,'includinil AEC Division of egu-it rs tain

to AEC iscensing and regulations will be complie with' latimi heensing steluuments.
. I'his same requirement updated,to reAcet the estalilislaiient of the

.

N " I'U''I '* II'* * * * * * * " * *Y
andelwndent NHC, is in the Revised Program Justincatim' D*ta A* him to put that in the menml

rangement No. 77-108, which covers ahe f,ilD*t at this '" lir. firesJima. I diel not ask h,un that quest, ion, Senator. -
-

.As to any coinment on it the niinutes o roject Steer o Senatw Hmras. Tliank you,1fr. Chairaman.
.mittee have been reviewed ud im reewd was found to su' *g Com-rt d S'"*8"' II^mr.1*rmud.
atseement made by Burns & Roe concerning compliance wills 10 CFR

The niinutes of ahe 1*roject Steering Comm#*Hiee have been revnewal
II' II'""'""" 3 "III ''*d ' h,' ','' ", * *"" '*"* '50 requirements. '*

Senator Buurana. Did you talk to alia man who
of ti ' and no record was foumt to support the statement sande b Iturns and

Afr. Bsonsonn. I have not had detailed conver affonN[At * Hoe concerning emnpliance with 10 CFR A0 raments, e addition,

view of ahis hearingio be hekt.Ymeng concerning the rnema. I concluded that that *** "*" P'*P''I"I imve personally called a number of unen a were leaders in the
early days of ahe project.These am Alessrs. Afiken Shaw and Tho:nas**

Senator II4 rr. But you have had some talks with hi"'"'""" * "' Neinzek, former Directors of ENDA's Heactor Developanent Davisson;
8:ct with himI lir. Wagner of TVA, Alr. Wallace liehuke of Coninionwealth Edison,

Afr. BucuJoan. Oh* yea, I have had contacts with Afr. Youn#be- AI''*rs. John Taylor and George liardigg of Westi

c:use he is responsible for the bave not had detail d discuYo's a eof avoi ling emapliance with the AEC Division of tien,lacenasag
Each of Hans asum! me H,em was never eh a waMbreject for Burns & R I tregard to this speci6c memo I

him. e a
requirements. It was, m fact, ele leise to go thrcus the entire safety

Senator If4mr. But you have had some discus 6 ions with hinit and licensing pwess an gwrt of sim p obl'eetives.
Afr. Brodaomo. I have had some discussions with him* It was umlerstooil by the project ders that niediacations to same
Senator If4mr. About the memol of alee la CFR 60 general design criteria womald need to be developed,
Afr. Hscuecau. The discussion concerned whether we wished to see$iinply because of the technical diferences between, light water re-

the tedmiony which he planned to give. Ileindicated he wouhl send a actus, tw whicli die gennat design cruena were wiginaHy wrkten,coggy of ahe testunony. and the Clinch River breeder reactor, for which general design creeria
benstar mar. But you didn't discuss the substance of the memot were amt yet written in 1973.

. .AI.r. BecxJona. Ileyond a few comments, there was no detailed di'' The=e mosliAcations wem develolwd within Hoe licenaang pmcess and
cussma of ahe suhdanceof his tedimony orihe memo.

Senator War. What was the nature of his conmients t
are consi tent with ahe evolution of the licensing,psecess for LMFBR's
It should be noted slet much work and discuseson was raguired to re-

Afr. HecxJoan. It concerned this passage regarding compliance with solve ahe digemices of technical o inion prior to the analinsmance of10 CFR 60 requirements.

Senator Ifaar. What was the nature of that discussion f-
CHilHI* general design criteria NHC en January 9,1978.

The fact ihat aliere were signi ans diferences of technical opin,ess

. Afr. IlocxJoan. I asked for clariAcation as to what was intended' lieduring this efort, however, does not lead to ti.e conclusion that tiu
mdicated that the clariAcation would be in his testimony ~ project was trying to avoid compliance with safety requirsaients.Tlu

{f r. HocxJoan. No.cinator II4 rr. lie didn't go into it at that point I safety respairements were pioperly estoblished wheat NMC inessed, ana
*

Senator llvurras. Afr. Chairman,I don't want io interru a his testi
the >roject accepted,these crderia.

't e objective of Ihe design criteria and the met efect of the CRilHI
n, ny further than necessary at this point, but I think Ihis !s very cru. licensing process in to make the CHllHP at lead as safe as a light wate
ex . You say that-this is one of the mod critical parts of the memo reactor located at the same site. To suggest, as alie llurns and No

g ur as I am concerned. You say you have talked to 3hers. 3filton meinorandiani does, slist there was an intent not to consply waili h
~.

" ' ' '"F" fr. WaC ms,n*onwe"hh Edison,' 3fessrs.gner of TVA, hti. Wallnee lk.hnke of censing requirements or tlist alie AEC desired to avoid inclinlin

fspicynghouse,and each of theep has assured you there was neverMicrN lerted by the facts.

n John Taylor and George mnli of necileet su fesy feet urrs i.ecause of cod consideratiens is simply not sutO

gPgi,gn{a son heensing requarcinents. Afy spiestion is did you ank himr a practice of avoi4hng compliance with the AEC Divisionq I can further testify that during my assocission willi the proje,c
alie

>olicy has I.cen, is now, and will continue to be, irennents.to casuply wHw sere he got that information and whether he based that information the uclear Hegulatory Conunission's licensing requ#"'""*"*I
Afr. BecxJoan. Did I talk to Afr. Youngl The ihn e level defense-in-depali anfety philosophy currently bein

used for design of IMR's was also adopted for CRBRP. This r.
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n.$enator licCwkE du II51 th*8" ""8 8* * ""*"I* ** ting a r.chedule a hat was m,otivating its yiner dec num not to regia:AcSpeciAcahy tlieve, margins have to do with the structure of the - 'N
plant and'ike, ton (twent, the hest capacity in al e_ le af ti e floor l'

i
- the mo:,a severe mecialent contemmenti"i

under the renctor, and b the. abilhy A~r beat renioral (nua the con'- hiv. C.u.e. That is correct , deuntor.
.

equsMr,t so that if ttds accident still meurred,lt wmild reach an Senator lluuss.a.m. liny I ask one quedient What .na en anergetkteinmen
s.M point.* : '

It is s very low paQSAlity accide$ but nonetheless, these design
disassembly t & that an exgdos,um1 y. n

AirDe. }d layman's terms, _it wouhl be called an euph. **e1
margms would hd.e h .oschle sc antrol (l e ncidend'1 i 'ir - C -SenatoedI4Kr. There ale'iVS quedimb bt coHN to mind. First Senaturdr'Cwati H hounded like a**Ne OEllA lar.guage. ,

of all, who deAnes the margins. apecifically.a'nd second, why not, for senator Ilita. M r. iteckjord, proceed, please.
,

-

purposes of public safety accept the design course Ihat inclueled the nir. Mscaw.mu. All of alie relevant CHilHP anfety issues, naciudm.g'-

most serious accidents! W,hy go on the twodinth method in the tin,t '-those raised by the llurus & Hoe nanaranduni are ben
and thormgWy analynt during the course of the beenaa,ig proper yplaceI Why not take Ihe worst case basis for a ei.ip study 1 '|'-

.niosi of alie issues have been resolved in,a maimer inusuaHy accefyt Q ,
ng pmc'

ilr. C.ssa. Senator IIsrt, may I respond to thatI i -
First, one should undersland there are Iwo aseacts to this hypo - to EttDA and NitC. Work is continumg on the remainder o se,

thetical cos e disruptive accident. First, you do everything you reason- issues at this time. No unusually dillicult probleau in demgn have bha
chly can do to prevent the accident.There has been no change with the * identined.NHC requirements with regard to that. In other words
quire all the features necessary to prevent the occurrenc, we still re- To date, tiin project lias made design changes est mated to ult -i i

e of such a
nintely cost $80 million in anler to mee,t additumal licensmgrequ

,

accident.'

ment:. which have evolved during the mieractions,with N , an.. -

The other side of the coin !s to assume, neveelh'eless, having all the he; po,,g,.hlo that allier changes may yet be regered. You m:<gJi-'

features, the accident pecurs anyway for wune hypothetical reason. Det ': assun:d. l.eever, Ilist we bave always been, sial are at present,that score, we took a course of action in between the so-called refer- .'
; ence deeign arid, parallel design requiring the plant he designed to cated th usecting all necessary licensing requirements.

Referdng agam to the Iturns & Hoe memoranduin, on page 14,it
| In other words, wd continuo to require that the ccntainment system 5, and ou page 17, item O, there is an issue raised regardmgas ap.eniecconumrfate soma of the c.fects of this accidot, but not aH of them. pro t
-

mamtain its miegr4ty for at kast 94 hours followmg the occurrence of requests for special Ikenning variances.The CHBNP protect ed

this sama hypothetical cure-disruptive accident. for no speciallicensing variances. '

demonstrating the licenenhility of t he I.nf FilH eencept, the f. iva s of
Consistent with one of the major CHBHP protect 4

.

The reason we don't require all of the other features of plant be- 'RIlld is
yond that time k. simply that we dosi't think it is necessary famii ai

safety ste 1 point in view of tiie very low probability of slic ocriirrence being subjected to the identical liceusing procesa by the NRC as wo'dd

in the: .d pbce due to the features requited to prnvent the uccident ,,y ca,,,inercial nuclear powerpbut. " '

At the time of the lherns & Hoe enemorandmn, the project was en-
-

occuries,ce.

|.ecting to respiest an exemption to conduct certalia alta preparation ac-Schalor II4 rr. On the breeder reactor praygram, are the same stand-
.

the AF.birior to receigd af a construction permit,as was persnitted byivities
,

[ ards used for the light water rencfors in this regard,in both regardst regulations m6 der 10 CFit 60.1Mb).
| Afr. Case.The standarda here are more severe than those for the light llowever. Ilint procednis was changed,I believe,in antic.ipation ofnr.ler reactors. For the light water reactors, we require all the features

to prevent such accidents. We do md require it to acconunodate the the er,tabli>, bun.nt of NltC. That allempt. was dropprd and mate.ul 1

wo began to pursue alie limited work authorization, which W ti.e endarchlent,in the event it should occur. In this plant, we do. of the proersa nwtuierd under the NEPA Act. of 1970. 'Ibe huuledSenator nicCwne. Alight I just ask this questionf Some reference
has been made to, in order to save time or to avmd schedule delay,that work authorization would permit ns to begin ante preparation ac-

~

g;,; ige 3,refers, if I understand it correctly that refers only to the parallel
design feature for a period of time,and not to the ultimate decision. When the CHilHP environmental hearing activity was suspendel

in April of this year, we were in the pincess of puama,ng the requpu
Am I correct I, hat a,s not correct. That factor did for a lim'.ted work authorization. Aly point is that, with the exceldlor

-

!!r. C.sse. 'I
,

idgment that thed,ecision. Our decison was strictly based on our p,not enter , io our I have just expnmed, there have been no reqm ass for special var ancesm

risks of this reactor shouhl he comparahle to light water reacto,m. Regarding other NltC requirements, the project will meet aH of tla
of flu

annlicaldo nspiin ments. Ilowever, as alrendv stated, some,ther m; Senator AfcCwne. As a matter of fact, you required a design he- m
NHC requitements were formulated for I.WH'a and have eiyomt that reomred of the light water reactor! N;

Af r. C.sse. Yes Q apidienhility or oidv piirtial applicability to the CRilHP. In thea
reactors have som, but I want io make the record clear that light water O

e inhetent features time this plant does not. In re- cas 3. Ilm proiect will un ci the intent of the I.WR requirements by de
quirmg features on this plant, our olycetive was to make the risks veloping modified or new respiinments in cooperation with NHC
compa rable. that is,27 of the 50 general design criteria were modified, plutoniun
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dose guidelines were developed, and new containnwnt caiacria were Tliut concludes my statement, nir. Chairman. I would he glad N
d*"I"P"'.I* answer any ather questions ahat you lieve..

lieferring ag Senutm lirar.*1 hank you, nir. lleck'ord.D,on page 17, a, min to the llurna A lloe memorandum,on page 17, itemten 7 on I think wo will alirect alue3tions to loth nir. Gossick and &fr. Casealie fin,t full paragra,ph,page 18, items A through D,and on page IH, as well as the emilier wit nesses. One tisisig that concema ine, Mr. Gos-the techmeal suitability of the plantsite is

si,ck|,,about your statement is the tone and passive character of seine
eliscusned. I won't read alirough all of aliose pomis. Wq

nog ;, con,;3 cut w;ig, Nf(o , t,,n akut die se M h pp p
l'hese appreliensions of Hurns & Hoe about alie site weie 1,aseil oii et

.

,, ,c,,ic,,cc3 wg,c, ,
i core hor,inp at the progmsed 6,ite, of which only 4 were in the imme. C ohjectives and standards.

diate vicupty of alie plant location. Afler a comprehensive and sletailed At very few points in your statement ilo you go out of your way to ,

rite tuvedigation program, the final plant location at the Clinch Hiver give extraordinary a>>surances to us for the American public about 1

site was proven to be sound. Iliis pojiet. For example, you say tino stat myiew han heen auned at
'

!

Thm site investigation program included over 100 add. .itional core
i* assuring that these concerns weie resolved in a inanner consistent with

horin s, a test grouting rogram to confirm the homogeneity of the a safe facility design amt operation.,

Timt is a very carefully worded statement. You use words likefoum ation stratum. dets led geophysical studies. and other extensive i

analyses and tests. All the pointa raised by the Hurns & Hoe memo- s. mimed at" and " matters consistent willa." In anatten of this sort,
,

in seinething arendiun were fully and thoroughly reviewed willi NHC prior to their what the American people want, at least what I want,d that the wayissuance of the final environmental statement and the site suitability little more than that, how safe these facilities are an
*

report for the CHilHP.The NHC untf concluded that the foundation that aim Clinch Hiver pioject has been going in not inconmigent with
comlitions are good and that the site is suitable for construction of the sof thatnort.

otlier projects and tidokink a kind of positive note in your test.
,

plant. Tiiere is lacking, I s imony !

, Heferring to Ihe Hurna & Itoe memoramlum on page m!, item F, the that I think we wouhl like. Is that a firol,lem for you t
the site as we have concluded in my datement. W_ point with regard to

issues presented are safety approaches and plant beensability. This hir. Uussica. Sir, I think I mus address the
'

e are conniaced thatconnuent,ou ilm heensmg pmcess was inade at an emely point in alie
phuit design.

.
the site is a satisfactory site. We lieve not finialied the safety review,

As has alrently been explained, one of Ihe key obj.ectives of this proj- ihe ether part of tim review of alie CHilH, Mr. Chairinan. It in still ,

et has Iren to heense slais plant m the same manner as a conunercial umlergoing gati review. It is a pmetus not yet coinplete.
M It plant. Alany of the specilie approacties aml features which were

the hearing in finished on ibicculate about the outcome of tliat untile safety aspects and the staf action inTherefore, we must not 6
idt unately incorporated into the design respured extensive study, anal-
ys s and develop, ment.

completed. All I can say is it isf.oing along as any olhar application,io problems identitled m. ahe llurns & Hoe memorumlum have each rect'Mnizing it is a lint of its khi
adtiressed in Ihe licensma, process as, the design Ims evolved. go iliciu is sio intent to indicate either pessimiam or, for that matter,

j{cep{r i
'

" " " " "'" "" " " " " " * * " "I

have been resolved or appropriate work is unilerway to no particular grounds that I can cite at tiiin point for saying that we
,

!
,

, ,

In conclusion, I wish to emphasize ahe following ' ich is at least asiints: the goal of >

the UHilH ah i n has been to provide a plant nl "'"d.[",$,.r. Tim ientative nat ure of your atatement in attributable
ge as an ocuted at the same site. Smce the commencement of more to the fact that you are still in the procesa and not that you have

lu oject, ins been the pokey erin liesitane itself
l{igan,d,to comgdy with heens, to go through the ent, ire beensinglin[ir.GY>ssicu.Tl at is correct.

'

mg respiirements establislied by the

the |irojecbm|dementati
-

" u 88"Y Senutw Haur. Sgacilically, in your tedimony in connection with |Commi i Il NI ; u ing neluneme'nts am being in filled in
,

tha Iturns & Hoe 6tatement about it bein one of the worst alten ever

aclectedami han tim fa,Howing languahe,g'Reduchon m accident risks
,

!
*

T m intern D &H "' ' "
of t,he issues raise 11 in it uIr I Inf[I v ,' ibe|ia- [l a ."."E""*

chievable with remote location','-tal ing shout the staf halance- !
I os * * " " "# " *" '"" # ** " " * ' ' " " * " *

hasis for them. The remaining issues have each been pro ierly ad- "8""'*"" "'""#'""" #*"E" *""'""'*I""""
-

" " " " ' "dressed in our detailed design ami site investigations and with the
N N "*4 "'"'' "" ' "E """ I* " * INHO m the licensing procem. Encli issue has been fully and completel rank a a st coat,and

-

m" " " ' ''"I" '* "' " ** * 'ala nc ng
iune. You resolve !" * lightly,"at least m time direchen a cost and time.nsolred or appmpriate work ioward resolution is currentiY cn it s

-

proceeding.

II I "" "~""E|'cance inc. I u ant lo siuote in that camecdon H.e cai-
"NHO has agreed that the comprehensive site investigation ,

was umde by the project in the licensing area during the Iibstr '" '$
$ "'"''"i'"*nental statement dated 1[llextract:chruary 1977 has the follow''mg sen-has established that the site meets NHC resluiremenits. Good kire

ra ' * " ' " ' " I ""*"""""#""*" " ' " ' " * " * * * " " " "

until Ihe suspension of licensing hearings m A pril. tence in H,w paragraph,that I wiea

Anoisier hicamure of itse reinitre slitterencas nauong ibe ahes was oLeataed say
...s...i.........e........ ... n. . . i. s... .... ..e ,w rali immnIn H an u = w.n re. ne.e
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2,
nir. Cass. That is correct. The risk is acceptable in eitlier loc: ties 6

Senator nicos.vas. Sinaply because there were more cooks stirring These is lew risk at these alternative sites. But taking abat annaller
the broilit risk suud le !=Imuced againa meeting eine prograni objectives.

a Energy h,f. Iion for myselAfr. HscxJoan. Yes, sir, at this point ENDA is solely resgensible Senator Doususca. Jud one lag summary
ateefor the pro lieve been thnmgh the clinch Hiver project mbefore the c[ect and ERDA can act. There wem possible situations as a new member for a couple of nu*sim. In the procew, I And, wesange in hiny of last year where the activity couhl have

become deadlocked because of disagreement. have been on this project for years with all kinds of difering scien-
If a disagree.ine:S lind occurred among the principals, activity could tige gesitio 3.

have been brou ht to a sto . But that can't happen now. There have been scientists on leth sidea of this inaue from ,tas

Sea vas. Afr. ick, could you comment on the same
. inceId, ion. 'thni 1.are leen energy pc le on each side of this imme.qued,iator nfian from the NRCstan intl Is there muyahing almut alie i,derna memoranduni which you now
*

ifr. G,ossica. Senator nicC ure, from i have in iour gessesioni whicle in any way clianges your decisions toour stad does not consider that the 1,*roj,the information that we have
s

ect Afanagement conditutes a this min intimealmutitsvalueI,.

safet issue as far as the didicuky m managing tim program is con- ! 11 Uwcu.There is not, sir.
cerne . We consider that,purel EltDA's concern. Senator IMuswics. Ilow about EltDA I

Senator AlcCs.vas. Again,the som ime,I assume, from ihe dand- nfr. IlscuJosin. None, sir.
point of the hearing toda is that there is nothing m the Hurns & Roe Senator Douswice. If ou had known about ilm memonaduni.

,

| anemorandum of 1978 w h you have not dealt with or are not deal- 8 months after it was wn den, can you tell us that natliin would
" ="Wi!tiscorrect,alr. have ch,anged with mference to alie way yois have with

.fr.
lir. Cass. Restricting it to,t afect ma etv slint we didn't even follow.those thin a that afeet safety.There areII"g'[g("u onn. Tin m might have been a lot of activity when we dis-

a number of a is that don covered it as there has been over the past 9 weeks, Senator. I think
Senator Af .uns. Tb would not be your responsibilityl that

a hfi t I address the same question to ENDA. Senatorpuum. Wmdit we lie winers we ars,M wh n$aornc
'

There are some aspects at are not sim ly from the dand mint of Pro !, wi,th the same regmrements imponed at alas at and the

safety, that NRC would not be involve with, tlist EltD might anme N'ensnig Procedum,f
nir. HucuJoan. l' Int es a fa,r statement, Senator. I believe so.i6 concerned with.
Senator huswics. llow about the N RCIEltDA has dealt with or is dealing with all of the items that are

lided in the Hurns & Roe memorandum of 1973 I
nfr. Gossics. I would concur in that. 'lk niatters ,n the memo-i

Afr. HecxJoan. I would ask Afr. Cafe to comment on that. rendun,i that dent with the site have been brought out. So, there
Afr. Carrer. I would say Senator ni lure, that all aspecta and is smalung sliat wouhl change matters as far as I can see.

uiten froni flu ge,n i. Ilan there been a recent com inrison of the three-eg irchensions and concerns listed in alie llurus & Hoe memorandum . Senator Ibummt of view of clie allegations in he internal memo-
w ich affect the project,ly dealt with except for those individualitems rumlumf Do we have that kind of evaluatum somewhen in the reconi

this is aside from Imsinese matters of Hurns &
Hoe.have been ade unte

"Ill". I''"'leral dwenunent fair Ilscs.n.nn. t :mm I would refer to the nport, the Saal environ-of safety issues wh h we are still interfacin with NHC about.
.

All of the management aspects have been a equately dealt with.
Senator Haar. Senator Domenicil mental asatenwm ni thich the alternate siten were evaluated. The
Senator Douswice. Thank you,1|r. Chairman.. Inst a few questions. general consi.lcrain.u:. were looked at at the r.iternative sites as well

as Clinch Hiver, she ditIrrence is that I don't believe extensive newAfr. Case with reference to your statement defining risk as proba. .

bility times, consequences. Could you enti hien me with smne specificag Imrings were taken at t hose alternative sites.
What kind of probability are ou te king shout in the awo areas if serious consi leratica were to he given at a future sina to a difer-

thst lieve been discussed here toela f ent site, then shat is the kind of work that you would do to establish
Afr. 04as. The probability that we are talking almut. in our judg. thutit isin factsuitable.-

ment, for a core disruptive accident is almut 1 in 1 million or less per General considerations were looked at, at alternative sites, but not

bel,ctor ear. In other words, the probability of such an accilent, we
"

t he specific at ruct ural succhanics of t he sites.r:a
ieve. a less than one in a milhou per reactor per year. Senator Ibusxici, is it true alist when you did do the speci8cs

Senator Dourwicr. You,would be mu,hiplying that times conse. $ on this site,is proved out satisfactory with reference to meeting the
quences of various alternative sites to arrive at your riskI m necessary safeny res iriremenest

Af r. Cass. Yes, sir. u Af r. IlrcuJoan. ' 'o alie less of my knowledge, that site is wholly
Senator Douswice. You made the conclusion then that because the acceptable.

probability is so small when it is muhiplied times a higher conse. Senator Douswici. Tliank you, Af r. Cliairman.
q,uence, the risk is not increased that much in terms of olher consiilera-
e in,,e r e i. . ..n .,, ,, e
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material amt i!>le, the core of the Clinch River reactor -ia*= of f,ueis encased in cladding material and structural material.SenatorIIairr.Senatorllum erst As an exam

Senator Buursaa. Mr. Cha!>rman, I just have one item I want to
In order for the worst ilCD would laava to develo

pursue at the expense of gainkover territory we have already covered. sonne way in whicli the cladd,A to occur, theI would like to ask Afr. llec jord this: the thing that has caused me ing snaterial an the structural anaters
more concern, I think, over flie llurns & Itoe sucmo thn anything ch, would fall away. It might melt, but the fuel,would at in place. I
is the statement liere, for. example, where lir. Young says: don't know of a way that tinis can happen,6o at is am rais,ona like

I8' m trying to describe it in a very hample fastHon whicit Ibaa IseenThe overall a
hint Fluu Tent hproach to reactor mafety anatters has to date t.cca based upua the Ia

- - * *

acility approaches, the policies entabilmbed by her. Shaw in HND*
which are in suany ways contrary it. ihome of the AEO Nuclear Conusulmatou. haudied extensively. It is b reasont * such as this (list the probability,

For exam de, Westinghouse and llurns & Roe have been told orally that it could hal en is c uceil; an W* is a very smaH nmu n|

by RRD and PifC that we should not comply with the requirements of What do you o about it i Do you conceive of a des,ign wh a will
"#C""""'*I"''' this very unlikely event with,m demi n limits or vari-10 CFR 50. They cite the DHL safety considerations and would not *

| necessarily provide a aimple reliable plan. Then ha go.s ahead to say ables or do you find some other way, to liandle ill he path that has-

this is part of the power gru l betweenihe AECand soon. been chmen is to build on her margins into ahe plant.

p:ralfel systems; then, Mr. lbg e
Senat r Iluurras. Afr. Beckjord, what ,are the probabilities by

,

In our testimony ckjord, you say you started developiag EltDA's estnnates of an explosion occurring in a breeder reactoryou say, to cover hypothetical core disruptions,
and then you drop that, plantI,

11r. lircxJoan. Tlist would be the same order,10-* per reactor year.
In a haar 1914 letter, the NRO agreed that theme hypothetical co,e disruptions

I nii ht a.dd f. lint one of the snare e.ts iliet is to Ise included in tinisiE- can mud thould be excluded froan the design hemia. Subsequently, the project whb.
drew the paraliel demign frosu further coemiderationi by NHO but it was suutually plant design is the cm, pals,ility to witinstaml a very dasrp expbm,t.'

agreed that naargins would be provided las the plant la order to reduce the pontu. The words " energetic disambembly" caine up earIIer. Maybe that is
lated consequencem of ouch bypotheilcat accidents. Overly technical, but we have been in discussions with the Nuclear

It really seems to me and I admit that I may be in error and I may Hegulatory Commission rm the amount of energy, the amunt of ex-

what Afr.g something,here that is in error, but it occurs to ine that plosive force that must. be accommodated within the structure. Thatbe inferri!

Young has been told orally is precisel matter is not settled yet
ws have cut corners on the safety specificatiens. y what happened, that Senator lluurras. Incidentally, the one that Senator nicClure '

Afr. IlsexJoan. Senator, I don't believe that is the case. Iet me take referred to that was put in operation in 1951 did explode, didn't itt

your second question first,hdher the HCDA is to be acconnuodatedrelating to the IICDA. The question that
Mr. Hrcx4onn. No;it did not.That was a meltdown.

relates to the HCDA is w Senator Han. I think that was the original question. You any you
within design basis. are using tigures of I out of 10-*, when in fact als breedern have been .

That comes back to a discussion which I was trying to clarify earlier developed where awo of them have had meltdowns which I understand
this morning, how a design is accomplished ; as to whether the accident to k contained in the definition of a core disruptive accident.
is fully contained and controlled within the design limits. When you n.,e Ihe term hypothetical becaime you can't conceive of
, in the case of the liCDA it ever happening, it has happened awice, at the Idaho Falla plant andis not acconunodated with, what has been decided is that the IICDAm design limits; it is acconnnodated in 86 plant in Detsoit. Am 1 missing something heret
another way with margins built into the plant design so as to mitigate Mr. lircuaoun. b. The hypothetical accident we asu talking about
the consequences of that accident. here is a lot more sevene.

Mr. Case was explaining what the rationale for this is, namely, the Senator llairr. Iet's talk alxmt one that is not so severe because I i
probability of an llCDA la very low. Ify figures are somewhat ' lower understand sla definition of hvimthetical care disruptive accidents j,

than his. I wouhl say that the probability of an IICDA is reckoned to inchuhs core meltdown and it has happened two times out of six.
k of the order of to to the minus 8 per year orless. So it has a very low Mr. Ilrex4 aim. We are aalking about a total core meltdown.
probability of occurrence. The question is, what do you do about it. Senasor Han. Well, let's Ialk about a litIle core meltdown.,

Senator Buurens. You are not suggesting that you are entirely Mr. lirexJoan. One occurred at the plant in Detroit. Part of the-.

cccurat e on the probability, are you f subassembly did melt.
Mr. Hocxaomo. No, sir,104 or less. Senator Han. Does IICDA include a little ccre meltdowul |

Senator Iluurens. OK. Mr. llrcuaono. No that is a big one.
Mr. IlrcxJoko. This accident has been studied extensively. For it to Senator llan. What do you call a little oneleoccur-let me just say a littie more about it. I know of no mechanistic p Mr. IlocxJoun. A litIlc one is a core melt.

way that it can, happen. It is called hypothetical because for the pur- 05 Sennsor llairr. A httmahrlical core disruptive accident

{izs come up with a mechanism by which it could logically occur.oses of analysis and discussion, we assume it can happen, but nobody
A M r. llerxaonn.That is ilic hig accident.

Senator llaW. What is the dkviding ikne betWeen big and Iktilet

--_ _ _ _ _ _ _ .
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Alr. lirexJoan. A liple one, I would define that as the acci. lent that
-

acentwd at the Fermi plant. Past of the assembly melted. The reac- Senator llairr. I apologize for interrupting, Senator Bumpers.

,

Senator Hoursus. I am about finished an ay.The terne meltdownter was shut down. It,was safely shut down without metivity released
could not have occurred if we had used he so-called core catcherto ei e envaromnent or inluries to ahe public.

benator lluu rEas. It is still shut down, isn't it. tecimology-I am boiry, ahe pool technology which the French and
nir. IlecxJomu. Afler that accident, the vessel was opened the cause liritisti are usingl

of 16 accident was determined, the deficiencies were corre,cted, and hir. IlocxJoan. Yes, sir. Could ou s epest thatl
Senator lluurses. Could the ermi meltdown have occurred if wethat plant was placed lack into operation. It operated, I don't know'

were using the so-called li4 uid salium pool technologylfor 2 or 3 years. It was Anally shut down based on economic consid-
Afr. IlocxJoan. The poo or the loop would snake no difmace.That

,

er: lions; but. the plant did operate again after that accident' liere it would not have an etreet on meltdown-it could happen. If shoreSenatoi-II4ar. It seems to me there a little ciwular wasoning was alie same design defect in the pool system,it could have happened.t is little if noiliing bad hap I
h,g; but a Ing one can't happen. pens. If something bad happeiis, it is
i '

there.:'i
Sennior Iluurses. Do you penonally feel as far as you know any-Air. IlecxJoun. That is certainly not alie impression I am trying body in the agency feel that the loop method which we are go,ng toi

to convey, Afr. Cliairman,
use is preferable to the pool tecimiques tSenator liairr. The Fermi ineltdown, little because nothing got hir. IlocxJoan. Let me give you a sliert answer on that, Senator.. *away from at,the )eratorf
I believe that a safe mystem can be built using either approach. EachAfr. IlscuJoan. es. one has advantages and disadvantages. I think that from a safetySenator nicCa.uus. I thought he said the Fermi could be charac.

tarized as hig. point of view, they can and will be equivalent. known is which one is
Af r. llocusona. No. )Vhat we don't svally know' what nobod
Senator IIAur. It can't be big because a big one can't happen. going to be more economical in the end.The reach cite iniportant ad-
Afr. ItrcxJoan. The Fermi accident occurred. Their was a Anw in vantages for their s stem. Then are im ant advantages for ours.

One which we tiiin is important and ich the Germans also think
design. It hag,>pened one day that the coolant flow channol was is important is the ability to inspect alie entire system during periodsblocked. That is what happened at. the Fermi reactor. Willi no Sow of shutdown. That is not totally possible with the pool systein.Thatpermissi;le m that channel, then was melting. When the assembly

is an advantage for the loop type of system.was meltin , the nt was shut down riglit away. It. was detected. Senator Huueras. llave you seen this memo dated June 90,197s,Senator f.sar. Yhat we am trying to get at is what a hypothetical
mutunitted to ERDA mud the Electric Power Research Institutet Itcore durupttre accident is,
has thorns & Hoe and HockwcH International at the bottom of that.Afr. Ilsexamm. A hypothetical core disruptive accident is the worst llave you seen thatt la is NHB 76-1. I assume that this is something ,eccident that can ho conceived of for this reactor.
that came to EHDA from Hockwell and Iturne & Hoe.Their conclu- |Senator IIAirr. Ilut it, can't happen hn( ja can be conceived of f sion is that the pool concept is favored over both the hybrid and the

'

t
Afr. liscxJona. No; it can be conceived of; but. what I am sayin la

th:t I can't give you a mechanism by whicle it could linppen. In offier loo i designs and they set out numerous reasons why'het te art. I thinkIr. IlocxJoan. Yes; I am aware. I recall now twords, we assume that something like that could happen and we look that I will stand on my statement. I think : hat most of he people in
( ta the consequences; but I am telling you I don't know how it. could the busincas in tiiis country will agree that either system can be made,hr ipen. I can't come up and give you a sequence of events that. will Sensfor; but as I say,

that. the two systems can be made equally safe,ll ultimately be snoreles I to that acchlent. there is this controversy over which one wiIt is typical in the accident analysis of nuclear reactors that we ,

economical.do,n't always go inta the mechanism. We assume that Ihe worst aussible
thing can happen. We try to Agure out a way in which it mig it hap. Senator Huursus. They o ahead to na that the total probabilit
pen. If we can figure out a wa then we do somelliing about it of the core disruptive acca, ent ocenrring y the tool concept is ca -

'

enlated to be epproXiMate y one-|IIth and twH-6f ha that of the loopI . Senator IIAirr.The key poin here jg og ggrHeture your dehig i st ud- and hybrid concepts, res sectively. That. is contrary to what you said
.e

les and analyses by a standard called laypothetical core disruptive
creident, but by your own deAnition, that is a set of circiunstances a minuie ago. These are i se pe le that are buildin it.
whicl cannot occur or which ou cannot conceive of occurringl hir. HEcxJoan. Can I prova e an answer for se record on that

Afr. llocuJoun. No. sir. I d i's know of a way it could happen. The ] point, Senatorf I will stand on any statement.
,

Senator lluurras. Yes. Of course, we are g i to debate this thint
Simbes have, shown that the probabilities of it ha pening are ver( this afterno m. If you don't have it to me

I
* (y) rc 2 o' clock, I will' w

ammH. That is what we are saying. Ilowever. noneth ess, even thung C.n

they are very small, there are margins in the desiam to accommodate tako dramatic liberties with this memo and debate on the door.
such an event and to mitigate its consequ Afr. IlrcuJoun. All right.wir.2 o' clock.
quired by the Nuclear Regulatory Conuniss,ences. Those have been re. Senator nicCs.une. Afr. Chairman, I think it might be helpful if w.mn.

nonhl put in the record a listing of the liquid metal fast breede
. _ _ _ _ -
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8''"""3 **' E""' " """'""u. Innuvan, lunnion w las4cas 1*mm9
reactor gilanta fliat I'"'- lac"" "I'l'" "I'''"'"'I or under ali'aign unil in- ^"" " "*"""^"""
lied
It afa i w tifdl sstenaInc. an extierianental reurfor in IHill whichil about for signeraition in ID88.ur. chairuinn aml 31cmt.co, or the committee. I appract.se ibl. oppertunity to' tan en la

dt.cu.. tuo suitruuum uial uml .afety matterm related la the clinch litter Breeder
,,> ,aeran a,eenlutinimi,osu al; Ell |{-1 ulaich wu 9.sadid b M M hsee !*lanat ta*Hillit's 1*rujest ut.ich were rul=ed las the July 8,19e8,luternal
ass acen elecolunih.sloned. Incadentiilh EllM is & hieru. a .d no acaisura.indini.a reiruny clied tu the cream.

U3|nroalured coinniercial electriejty, jg ')|g| etg a binaH a.": 3;"' b Tlie CHillil' 1*rujuct 44 m jutut guieruuaesit-leulustry euoperstate arrangeammait
dIly gia [ijig|lo for drenoumeratless a 1.leauld lirtal Fant litieder itemetor gauwer i ent asfleur flac f eet aintjuni'

-
..

mulhurlaed by Cosagresa on J une 2.10id (l'uhlte laiw 91-218).The partanere la thlm l

T|ao grernti ngunit, was decogining,
i I$llIl4! a,{n 1063 SipF,Olt, uliicle was located i" "i'k"'*"* "'"'''"'iygonegg lint lies a u* u mijm'| '"

s*rujett ure the Muergy liemeurcle mud lacrelupuneut Adelidstratium (ERI)A),
''*""""'" "" h h 68 h"*" ' ' h T"""*"*"" V""*8 * "'""'''' ' T ## 3 ""d '''*I*''

.IUO3
e

I000,Ilds becin decos;Iistingslogicdi stul 4lu'l?It' 'F ' t'urls Il ves 133regjerl'""""*'*"'C"' '" d"" d '''' C l T''" "'d"'' ' "*" "' '"'" "*'"3"* * ' I '" '**'"".lirrsisc,"s.uxeruct'* tent mud cla rate su 1.18 Fillt desuunntratiosa dent. ''n hfar 19141'88
i iac2clor; il gliat list e

S,enar o.r ll.urr. W$li Il DIljecilon.i" fit |'"'"!j" I'"'' "I ' I"' '"''l- E"''*""""*8'"""'""""'"""" **"''""*d"'""#
Budumt ry mus.purt m ud un rticipaticia. ''*"*' "' ''"

"'*3*" "''
-

[Ille Ilbt follows:] I have had Ilie ElbA rn.punaltellity for 81141*roject aluce klarch 1978. I)uring.

llant time, l'ruject accuenplinhauents here necess gemaal, with design now over 40
u s.tuisa rtassis laercrut cipupirte, all s.f the lung lead equi mient osa order, and the Flest Envirosa-t

surialal Blateincut mud Hite Hullability Hrport immued by the Nuclear llegulatory
conuula.tuu (Nild). I here examluent l*roject records. reviewed the munnerousladue ,

type tapan, p ,,, opass' reports must heerlage concerealsag the 1*roject, steel lueguired estensively lato" ' ' ' '
"** E*"'*8''"*' l'ruject procedureu mud status, particularly tu enviromanesdal, mately and related

Ilor88mlug suntocru. Generally, I can may 4 hat the l*toject his also maade guudca u* se 4meaul
I'@s*N'asI"*""'''j,*+**+imeau tee n.s nas ONC -- ~~.- fest 8"*=miumeed. luugrres la theme liceuslug areau durlug abe punt year, worklag toward its goal

- - - - - - - - - -

Isas a.s e .n s'' of n IJmited Work Authorizatinn II,WA) as restaatred under the NEPA Act of, **sassues, ins. ss
|

,

ides 270, nautil ties recesit map.gennion of line curiruumaeusal bearings la April. %e,d"H
|T*,',|'fgjj'aek ' '''*8' - "" 8838dE '~- N4M $ op*M eurtrousneutel lientluga muspeamton mau resguented ley ERI)A as a Anal
mm As- re.

1 . . . . . . . . , ,

-

deelsiasi ou whether die l'roject is to be terminated or contlu .

5t f oe . . . . . . . _ . . .

f a.a n s ien 3,69 secaemuue..a. I have reviewed the llurus and llos enesuoruuduun la detall alace it because
''"c$a u 6,taas.aq i.n,jZ.:::,42::::::f"- p^,(,,*,*,'gg. as ases. .,,, ;.; g _" * . Q * '' 8"Phacima. mvaihd.lo eo one alunit awo uttLa ago. bly manteineuls ou it are lammeil on the lefor-,

**(,,,,gseen p ...-
! e ""8"' anallosa urallalde lo sue as a result of research done la Ibe lateries. Soane of Blae

t ''''" Mas son undamend..
!

reas.a sa s aa$* asse.su se.
s Innues rained were a.gutulative und otheras were founded on laconaldete or facur-% . gens asse.- less unau s c.,,sasses trase .

88'asa. rret luforsmithan. Elf Ilie remmisalug inmues I found ettlier that they have altirady
; B.ccu re=ulted or stint m'ork toward pruger renolutleu le underway la conjanaction'

h,ellat or ll Altr. (lentleguen,1)nants you* g eg- ""'|' 0""""'"'"'*" 'h* "larine laue r.16ed ley alie lluras and 14ce uneanoranduta are
ulth liern lug mellvilles na reanutred by NRC.

& nstor lbumici. If you will bul'181y llaat an=wer tlaul you were m folions:goin lo Itruvide fi,tr &]iator ]!ainnliers. Ise Ilie "Hummary" meelhas, liases 2 and 3, laurus and llee misted :
r. IlycasJoun. es, bit,before u'cid *The alto e.clected is llLely lo be very cuelly to prepara and could avons be

. NIse linfortual)ola reall ented b
J; unmultuble.* * C'

Jord's lateliared slaleinent follow:]y Senal* Il"""M "H'I E IIceb
l,

Tla twt of larepadug om Clinch laiter alte will have been proven le be mula-i
minushally more thuu enslutattd. The mite costs and problesas could be auch as doI

ludicate a ahange a,f mile"I
, Ilvruturrsc43. Cong in. gun rars Accansa Nte rum IdlFilll'as l'uog. yamuus loop Tlia 3.laint mitu unen malected followtug conalder: tier. 4,f several posalble alter.

' " ' I" I" *N* "DI"'I"I''I " " ' # 8I'* "8 "'! The si k amaociated with a postulated IICISA is th "# "* *'"**eanuences Iru used Seestor FallHy Teslaulcul Astrimary l'asiel to aumlet fliessa tai molecting nImagulliule) und pruhnLilHy of occurrence. Tl ""E"II"'I **f "urla a lemt ulated utility guirlaser to dent;:n,8,ulld and oterale the dennonalration ident. I'reposals
;

event is deprudent on the core comsmaltiusa as t 8'""*88Y. and tiserrfore cuuse. were mutamitteil lo else Hicerisig Cuansullsee and AEC by groutms of utilleles luter-
81uesites are saut affected b u beth' l I or loop design le n==inued. A regert emted lia particismillug las llae deiuuustrullon plant prugram. Each of the prlacipaldeled June:2.1970, plaudg.1* by s .

4- Hill couchades miles advanced lia the pruimmals recrlt ed appeared to pieet stie general requiressentmi

puut typ. l MFills thaas for a mmliarable Illaat aho 3.rubahlhty of occurresice of nu lijy' I" I'" "C8 88 "I 88te lean for a llant Ilic propuned mile mhould re.sulte un unusual dr.lgu features or special cou-i

lloth she louis and pool concepts are mate a a lif la dass HH1 shlerausus lu Hieumlug. The Steertug Cusuusittee found, hon ever, that the propool
'""*I "ii froni CI /TvA pflerral lurreameil killug destbility over the other proposala. This

asfety resguirements. The c.uanguarleoam m,,,ad,,e 14. ;t,,if,l$1u"" oe i.. cou."h|'pt"priate
,

1

cEnvA l.,..t_ai ,.., i.i.ndhi, .i.d oi.,aHug H,e 1,MFH14 dwinountration plantw o or audmigu admutages .ud ,mt o co.u,_ , .
, , ,

Tha AI/ Hill courlumluu that the Isoul deel " I'""" Id'
was ulainintely accepted by Hus Steertug coinsullsee mud the AEC.

"I dr# lau cr laruhul.ll- Tlisce candidate miers ultidu Ilie TVA area were cussoidered: Widow's Creek
ity for occurrente of au IIPinA than a luu t.I884t is hamed mulcly ou the larger Juhu tictier and Caluch 141rer. Analymiu of the relevant alttug, enviroasuental ami
modiuas lusculury laumediately surruundanI $su $1' "{*!"'*8ulateIcreulsamh c direct c.ast taiturm for alie shree atten diminuawd no clear-cut or overriding advanau luss of off=He imu er or large carthsinule

84C" I".r assy maangle mite. Much digterenceu au esluted were considered aunesial,li
" '' ""*"''''I"*""I Nj core coultug, they cuaululle that alaout it hansen to treal urait lu liar alcsign ullhlu the lluiltu ut enlmtlag lechnology. As a practica'

; for Iho puul Idaul an opposed to four hourn for the i "#II"" (f)I" " I 8*" I *"88I* sainter:. the three capellil. ele miten were found to be equivalent froan mile cliarac
cicut so take ."rrr$ tile utflon but thlm dHfrreure does affect the prut.nl."illages *W Ierigir u mi cutaronmental mt andputula.asunenhus. Iloweser. sluce sher are rosui

la
fg',* l hWu 'cra llLe I chance Althougia comparlaisms of diram t mile coat slhchtly futured thee Widow's Creelj lan a millluu la 1 shauculu a blHluu.une tuli . g

to clalue fattor of tire diflerence betwecu Insul asial luabgII{||gus.m DM ud Mau &Mu Wa Nam M W ndLWu 4 mm sh menkes, Hae &
I fercucca were willilu the range of uncertaluty luherent lu much cost entisaalr=

i
|
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An overall analysis of the Ihree alles, including cunaiderettons of sueellsig 4.ruject
and program objectives, 64. owed Citach Illier to have a decialse advantage, lee- niemaru. lailtua hhaw and Thouium Neuack, forsser directors of BMDA e remdur
esume the new mile services to be railded at Citach lilser wouhl be suuse cuna- deutupsucut dirimion, hir. Wagner of TVA, hir. Wallace llehmhe of Cosa

ueattle 1:dimon,18eurs. Johis Taalur und Ucorge llandigg of Wesunghoname.laatille willa the nuclear stease supt y avsteau-
The noemluems of that origlaat decialuu use supported I y the comuprehenamite of thous has manured sue Blacre uma sieser either a Im,lley at a practice of apoldtug

Rud detalh.J mile investigattom progreau conducted durlug 1915. muhmesturut to (Ine complissace uitle ll.e AEC ishlaluu of lleguluttosa Heenslang resluireasents. It wan
Iturns mud Blue nuesanorasaduta. la cusatrant to Ilie llurus auil !!ue apprelicaintoa. les fact the pulley to go tieruugh the cuttre safety and licesudag procenas as part i

ties mite was actually found to I.e alueller to others utillard far nuclear smuer of the piosect oldet-livet it was utailermtouit ley the project leaders that Mh
Idruto la the region and wem dessoustrated to lee fully acceptable fruma all asmud- aguaim to muuse of the luCF14W Uciscrul 15cmigu Criteria woealet neeni te be devoluped, ,

l.oluta. The Nuclear Hegulatory Comuilmmlon also cunarmei the acceptalility of minuply becaume of tise teclaulcul diferences between IJght Water liesstora
lhle site hamed on their ludependent review mud ammemminent au docusuented in the ll.wital, for utal le slae Ocueral llemiga Criteria were origianelly writicu, and the ,

Flaal Envir munental allateinent for the CHRitl* lmsued tu February ID17 and the ollaah !!!ner tireeder He.ictor, for which general design crtiesta were anot let
I lille fluitahllHy lieport lasueJ to klarch 1977, la the Bite Bultalellity Iteport, N140 urtsten la 1973. Thea.e suodifications were developed withlu else licennlug ucens

; concluded that the foundation condittuum were generally good ami starre uma un mud are conmlntent with tlas evoluttosi of the liceuslug process for LhlF lis. It.

tuhmurface condittuum expected whicle would preclude the muttabelley of star mile al.uuhl he saused sisat suuali work and discuuluu uma required to resolve the dit-
or the countruelloss of the proposed I.lant. As the sauclear Imwer Idant altinag fercuces of techaalcal oplulose prior to the flual 1.mustace of C1418548* General enemigu*

critenla have undergone very muhutaullal evolution over the I. ant neveral years. criteria by .NHC asu January 9, Ibid. The fact that abiere were algalacant dl#er-
the conlluued acceptahllity of Ible alle further reluforces the mounduene of lim eures of tes haalcul oplutuas durlug thlm eNort, however, does not lead to the con-*

chadon that itse 1*roject uma tr3 ug to avoid coaupIlsance wlib malety reQuisDeueuta-tselection.
With regard to the coat of preparius this site, nur additional cm.t Bucurred for The mately rotuiresuents were pruperly establimined when NRO temoed, and ti.e

1*roject accepted, these criteria. Ipreparation of II.le alte cosupered to a hypothedcal "optisuum" mile willlee manull ,

when conaldercJ la the content of Ibe nuany other facturu luttuenelug mile mrlecliuu. The oldettive of the alemigas criteria sud the ner efect of the OktlRP Heeunisig j
in the "alackground" sectica, pages 8 and 9, the llurus asid Itoe suesuoranduus prucena la 8u sanke the CattlH1' at leunt as safe as a ligint water reactor located i

states: at slaa musue mile. To mugscat, um the Hurum said lloe enemorandusa does, that there i

''The overall upproach to I.nlFillt reactor safety matters has to date f een lammed won au lutent saut tu cuiuply with licenslug resluiressients or that the AXO desired
nu FFTP |Fant Flus Test Facilityl approaches and snulirles esteldinheel by alr. to svold including needed safety features becauno of cost canalderations, la
Bhaw and Hill) [Ilivision of Reactor itemearch and ikvelopment) whleh are in mimply not supported by the f acts.
suzuy ways contrary to those of the AEC Divislun of Eleguluttuu (Ditt.l. For I c.an further tensify slaat durlug say ammoclation with II.e Project, the inslicy
exsiuple, Wentinghouse and Burum amt Hoe have been told uraHy by HHis and lius t.een. lu now, and will cuntluue to be, to comply with the Nuclear Regulatory
I'lle that we should nut comply with the requirements of hW'Fitno Appendix A Comminlun m th em,sug seguirements. .

(Ocueral itemizu llequiresnental for I.nlFisit w here much requirennesism arine frus" "Ihe th.ee level deframme-Ise depth mately philounphy currently helang named for |
theoretical IINI,mately conalderallons and woubt saos siecessarily pruthie a misuple, alemigin of I.WIls umu #3688 adopted for CithhP. This requires design spessures '
reliable i ent. * * * 'This approach in 1.clug fontered in full Luuwiedge that it au preacus arildeutu, tu provide protection agalunt eittier anticipated or unHkelyd
may not result laa sneeling I61tI/a licenslug requireincuts and Ihat sunny twsuem faulin slant nalght occur, uhd lecyond thlm to provide appropriate englueered safety
would have to I,o taken to the AEC Cominimmlouerm for resolutinu. It la part est featurca la the demigos to mately airomuncelate estrraiety usellkely faulta, if Blaey
n iminer miruggle between parts of the AEO. Tlae I.11Fisit 1)cinonstrations 1*lant wasarhow thould oceier, in oraler tu protect lese healela and mafety of the public.
m sleurd me a test came in which HilD and P1:0 can knock out sunny theoretical Furehermore. UltDA maul NitO have agreed that, for the CHRHl*, it is prudent

safets +riculed dreign features which complicate commerriel I ints said naake tu laslaule adelltiosial sisc.interem lei elemigia to furtleer lisait tiotesillel cosinequesicend
aena more expenalve, and in widch a new algaronth to mately suit Ilresp. tug cuit to the bralth and mately of the ^4alalle. Accordingly, the l'roject Isas includr.1ha entaillahed in addition, ihr !)emammirettuan Ilent is viewed am havlug to I.e tuurgin8 l'eyund Hae unemmary Mu Isable in artkr tan resim His mantul&d con-coutlatent wlHe Fl*lT In order to justify the approaa hem usi Ihat project. l'airur- anlucurt'n ed layl=*HacHa ul aratalents luvoldug cm suMown an enemeHe &tunately, musue safety approacheu on FFTF

of the severe coat t.ind that project is in. * * . urre apparently dechied usa larcause assesul.ly. At the time of the Iliarus and lloe suensornudusa, fliere wers on going
discisma.lunu het wecu ltitil asad litti, concerulug u hcIlaer leyliolhelical core dlairup

"A saumher of estating approaches based on FFTF practice e are already kanowna live nei dents illCI)Aun bl ould be incliuled lu the design hasta (level three)
em sustential problein areas. These luctude lhe lack of specine mately criterl.a fur fur I.18Filits. The remolution willi 16141. usu that, to stold anhedule delay, tue.
Ihe project ; present emergency core cooling provlelons and natural circut.itioni ClHHH' alemigum wasuld im mul ualised for concurresit ravlew, one willious asulunsunaptions: the current monumption that a doulate-en led pipo break tu not a one wide llCDAs in Hur design Me Ishe referrure demissa and a parallel designal.
creditale accident ; the aviumptious au to the estent of the Ilypotheelcal Core IHe- Isa a lluy luid teller, line Nit 0 agreed that IICDAs cats and abould be esclaulcilruptaie Archlent (IICDA ) and features sireded to contain it ; the effectu of modluna
spills and tirez; radionellrity releame above the operating floor; plutoutuna leak. frons the design lemmin. Huhmequently, the l'aoject withdrew the parallel design

fruus further cueimidermelun I,y NHO,1.ut it was suietually agreed tiint suarglumage asul levels at the mile 1.oundarira; and the ability to design an effective mystem
to e ontain a core amt reactor vessel meltduwn. * * '" ""HI'l I'e provided in the planst demissa in order to reduce the 6tulaled cussac-

This statement concerning compliance with 100FH50 requirreuents appeurn 10 asurau a = ut much laypudicural arclilesde no Haut itse ClHHit' wsm he conalutral>le
las lu direct consilet with the regulrruwsatas catahll=hed ley the AEU for flalu l'rnject I".C """"' I *ul s>f Hm relctant HH marray luxuru, ludmHug H omo ruined by the llurneIn sustert.1 submitted to the Congress prior to authortzution. In the original .

1*rogrum Jinaliticallan Data Arrangrment for this 1*roject tuhaultte d to the JCAE and llue suesuoranduna, une bring protwrly and sleurnuglely assalyzed during the
on August II,107:!. It was clearly atsted that: annarse of the liresising prmen llost of the lasuru base beest resolved les a snauner

""8""NI "C'#D8"I'le to UllDA mud NHO. Work is esmtinulug on the resnalndra"All apellculle laws and regulatlous, lucluding tho6e perialning to AEO II. O of them" Indues at Ihlu alone. No nuunnally illiticult pradsleans let elemisia have herncensing and regulations, willlac cosuplied uith."
This memo requiresnent, updated to retlect the ental,Ilmhment of Ihe ludegendesit idenHHed. To state, Hee l*rojne laus sunde design cleasigem entisuuted to ultimattly

NilC. lu l' e Hevimeill'rogram Justidention Data Arrangement No.77-10tlwidch co-t p suuhun in aarder su sucet addistuual liceuming require:nents whicle have
coversth. oject at this time. N evolted durlug Ihe interartions uitti NHC. and it is im>mmlble skal other change.

Thu saluutes of the l'roject filecting Committee have i.een reviewed and no Nuy yet lie rntentred. Yutt tasuy i.e ammurnt, humerer, that we have always incen.
treurd was fuund to a upport the slatenient sunde by Iturns and Hue concerning "'"I "'" "I D'"*""I 'InHeused to meeting all meccamary licensing requiremente
cosupilance with 100 fit 50 requarcinents In aildition. I have per>onuHy ruth d a in the *llackground''secilon, pages Il and 17, the llurns and Blue snemorandup
number of snen who were leaders in the cusly days of the 1*roject. Theme use "I"ICS

*The lirru,:,ing appre ails luvulves nuinesous variance requesta and submittal.
,
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*gfg g,adte.te. All skr== tadits ritaed by sks Burma sad Moe one g
alt appears likely that the Regulatory group of the AEC ulla he aumde liiale- tieuroughly reflewed 5888 N8'O P'I$tr h * 'N m m2 'N NBC anat'*

pendent of the developenent part of AEC moost. This would spean far team chmuce tal Hestesucut mud the Hite liuttab guest and that the alte was suitableof early and unique liceuslag approvals. * * *" concluded stadt thee foessedationi cosad g ae a
The CHRRP Project has asked for ano memelan liceumlag verlauced. Oimalmacut for countrucaluu of the}desat.wieli one of time samlue CubkP Project objectives of dounountrattua the liceuma- la the -itadground marttuu. l*ge R gug , gag gee anessarandass states:

amed for the 1.MFitMbelity of the I.MFBR concept, the CMurit is helms muhjected to the Idepthat allmuy mately apprunches lacurpurated la FbTF and g,, ,g g gures ,

Meeumans process by the Nuo as would any cou..nerclat nuclear leuuer Idant. livinues.tration Plant suay not be cosame g,, ,g g,,,,g.g -

At the tsaae of the Bura and Mee sneanoranduna, the Project was especting to could B.e addrenmeet aseel resolved durlag a
resquent an eseauptioat to casaduct certalaa site propermale activilles prior to

process."This comausent was sunde at an early poiat la the plant dealga. h has aMyrecipt of a Canamtructioen Peruset, as une permitted lv * a AEC Regulatloans
heen est alued, one of the key objectivee og g in Project has hose to licenae thleuxder le CFR 60.12ths. At that time, the AEO was ;. utlag execuadluaan for d

cosamercial nuclear power deste usuler tiils regulattosa sluce llale wmu prior to gasat Isa the manie naammer as a cosatsuere gg g,wg eng. nisay of the specide ap-
irstitullusa of alte use of L As. When the reguluttoos were cham:ed to lucur* prosclaen anal featurrn uklcle were ut ama

W W W demign
pg,,,,,,, gg,,,gg,4 g,,

porste the I.WA procedure, the Project abaudoned considermiluu of au eseaup- required estemenve mainly, analy la mmd a addressed la the liceamlas proc-
e

tion restuent mind erleuted licenatug activities toward obtalulus sin 1.WA. the llanrun asul Hoe enemuranuluun laare enMegardlus other NRU resautressenta, llae Project will sueet all of the spedical.le e.e as the designe lies urotred. Elther i ey have been resolved er appropriate
.

requiresuesats. Ilomever, as already stated, moane of the NHO resaulnesuents were uua L I. uuderway su rcsulte thetas.
forumidled far I. Wits mand have altleer no applicability or only tertial spedic- la cuncimiloat, I wish to esuphablae abe foIlOWlEE PO ,g,.*
cllitty to the Cl4BRP. la these cases, the Project will sueet the lealent of the The goal of ihm CHisitP de.lga has been to provgd. plass wblCh is e$ IO880
LWR requiresuents by develogdag suodised or new requirements tu coupernilos am mate sm aai l.WR iocatni at the manne mite.

i
8

! with NRO le s.,21 of thee NB General Denilga Crlierta were suodised, plutuuluem Bluce the contauenceanent of the project, it baa heen the peHey te go througlig, ug,b.
l duma guidelines were developed, and new coaatalument criteria mera derclogied). glie entire liceumlug process sud la comply
; * la the " Background'' nection, pages 11 asad lH, of the llurns mud Hoe sacano- Il=hed by abe Ago piel. lou of Regulallon as I lie heir. the Neelser Regulatory
^ raudunu, additional anente conceralug the alte appear: | Cuausulu.lon. All Nil 0 licea.Ing requirennents are as gelaued la lhe project
t "The alle cond ribed below anay delay establinhanent of alie suitahality implementalles,

The ledermal Iturne and Itoe enemorandusa le o e fear years old. Nesse of theof the mite.* **
found a hamle for thema.The"The Olluch River alte selected for the OhlFilR Demountration llant In one immues ral ed la it were speculative and we ha

d g gg,
of the worut altes ever selected for a nuclear power I ant laced esa las tol=> graphy remmlulug inmues have each I.ern roterly addr
tud rock coudlelons. Tlas suitability of the male will emot he coudraued usatal after surestigallosas ehd with the NH la the lacenslag procedures. Each lan,ce has been,

, g,, g, ,,,.as exteamite moll borlog progroun. There la a possibility that lies site suay not fully and coangdetely re.olved or appropriate ser
: he acceptable. As a sulateause, alte developenant costs will be high. The reemone rently proceedlag.

Sltt: has agreed that the couaprehennive alte lavestg etten pregresa has estab-
'

for ll a above concluulous are sa follows : g
"la) The alte has verylag rock coadillosas The rock ou ubich we are atteustd. gg,3,ed sl.at she alle n eets NHC requirements.BM to place the plant is haewn te be soaucuhar moahuanogeneous and to be Good progre.s was anade t,y the Project la the Heenalog area dearlag the past

eubject to poemible solution activity probicans and perhape volds and cavities.
year until lhe sa=pentl#8t of liceuming bearings la AgriTheme coudillone suay rengulre mouse rock treatusent much au grouting, and verld- %st concludes any mintement, hir. Chairesnam.

, , , , , , ,

I cetion of the results by an added soll borlog prograus. I revious alten wills additiouai questions the Coannulltee enay bave en thle senhject.
! gu plems have been alaicult to license and have 1,meu diascuit sud co.aly ,g g 3.ilness will be Mr. Wil iam Young, v, ice

"Ibn The areas surroundlag the present estimated plant locallois are kuuma
IarcSIslent of Llie llrecaler llenctor DlVibloll of Iltarns

oe.
.

to have ass as yet unduleranalseil degree of volds ased casilles. lierauwe of this Wouhl Iott Islettli(y (or tite recod, ib O W WNNN, '
I condillosa and the large annou.it of excavallon r utred by the design depth of

contalusuent at the present alsme, an extenalve ri treatment Isruullugl efforg ymal
eplears to I,e required, follo* red bF a detailed soll borlug prograus to vert (f
thzt the resulte are satwstory. This eg' ort is anticipated to I.e required le STATEMENT OF WILLIAM M. YOUNG, VICE FRESIDENT, BREEDEI
avola pommlble nevere mulmadence fated on mush actions for previous alles ultha sel a.dc event. The AE0 has Inn REACTOR DIVISION, BURN 8 & ROE, INC., ACCOMPANIED BY DRroblems, which coukt be the e.pdralent of

sens esteute of volde and cavities; considerable comte and dcInya have been SEYMOUR BARON, SENIOR CORPORATE VICE PRESIDENT F01
lilope stability will be a. problem durlas construction due to the nature of ENGINEERING AND TECNNOIAGY: o

j thulte material.
; "(d) Estensive escavation, laciuding souch into bedrock, and baskall le pres- Mr. Yuiixo Yes. sir. I uni William H. Y.oung. This is Dr. Seymou
i ently e.Ilanated to be teilutted because of the hilly terraha ased subsurface condl* llaron, wlto la ticellor e orporate vice pre 88 8; .ing 8'D.

t alous at the alta. **

I""g ' *'g! "The results of the above could mean a alulmum of more thau als: suonths* de-
,

lay and udllione of dollare la coat lucreases. In addlilon, Anal locallon and I Wou a lWo to renal ihrungla my n 'epattd statement which h88 bfC8'

arlsnistlou of the plant will las delayed pendlus results of the moll burlug CD henhnu.lleal ulong Wilh a HlHD|'er o( clailed attaclunelliS WhICh I WII '
*

program. * * *a N pot renal
These apprehenelous of Burne and Hoe about the alte were based on Iwenty.four CD On ilE inint that Senator liiim iera jiist brought up, after my pncors larlugs at the reponed mile, of whleh only four were tu the humediate CD I

ticluity of the plaut acation. After a comprehenalva and detailed alte lureallga- pareal statement, g t.el.lainly wouh be willin to answer qtsestletts ai;

that alocumellt that Itu heb llP- .th uk 64 he uite importani.
Senator ll.urr. .\l un appropriate f.it m

slau program, the dual Jant locatlou at the Olluch Itiver site was tiroven to be1
! nouuJ. This alle lovest gallon prograus luctuded uver one hundred additional lipe. Woll] encourage yott g
] cure burlugs, a test grouting program to couttrua the honuogcucity of the founda- com| endo where posible your pirparcal blatelHeHI.. Ilou atratuaan, detailed geophysical studies, atid other extensive asialyse unid
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6-9 MR. SWANSON: The Staff would now like to offor

1

into evidence Exhibit 20. That was Reference 1 to Dr.

] 2
Cochran's own attachment.

3

JUDGE MILLER: Oh, yes.

('N 4
'l Is there any objection?

e 5

h MR. EDGAR: No objection.
] 6
g MS. FINAMORE: No objectior.
R 7
g JUDGE MILLER: It will be received.
| 8

d (Staff's Exhibit No. 20 was
d 9

f received in evidence.)
g 10

$ MR. EDGAR: The Applicants would offer
g 11

B Exhibits 53 through 58.
p 12 "

5 JUDGE MILLER: Any objection?
13Og *

MR. SWANSON: None.
@ 14

$ MS. FINAMORE: No.
2 15
w
* JUDGE MILLER: 58? I have --

y 16
d MR. EDGAR: I'm sorry. 57,
d 17
w
* JUDGE MILLER: Through 57 will be admitted.$ 18
_

k (Applicants' Exhibits Nos. 53
39

R

20 through 57 were received in

evidence.)
.

JUDGE MILLER: What's next now?

MR. EDGAR: The Applicants call to the witness3

stand our panel on Contentions 7(a) and (b): Mr. John24

(Z) 25 j Longenecker, Narinder Kaushal and Dr. Carl Anderson.

ALDERSON REPORTING COMPANY, INC.
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6-10 1 JUDGE MILLER: Will the witnesses come forward,
V' .

(]j 2 please.

3 Have any of them been sworn?

4 MR. EDGAR: None of these witnesses have been

e 5 sworn, Your Honor.

] 6 JUDGE MILLER: Two wish to take the oc.th; is
R
$ 7 that correct, or all three?
3
| 8 MR. EDGAR: Dr. Anderson would like the
d
ci 9 affirmation.
2

10 JUDGE MILLER: We'11 hold Dr. Anderson for a

$ II moment. Will the other two witnesses raise their right
it

f I2 hands for the oath, please.
S

g g
13 _ __

| 14

$
2 IS
$
j 16
4

6 17

5
15 18
_

E
19

R
20

21

22

U
23

24

O-
25

ALDERSON REPORTING COMPANY, INC.
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7-1 1 Whereupon,

O 2 JoHu a. toNozuEcxma

3 was called as a witness and, having been duly sworn,

Q 4 was examined and testified as follows:

5y CARL A. ANDERSON, JR.
a

@ 6 was called as a witness and, having duly affirmed his
^
n

$ 7 testimony to be the truth, was examined and testified
A

$ 0 as follows:
d
d 9 NARINDER N. KAUSHAL
!

10e was called as a witness and, having been duly sworn,
Z_
.

Q
II was examined and testified as follows:

3

y 12 MR.' EDGAR: I.have handed out two things.
5

13 First, for the convenience of the Board and

! 14 the parties, a glossary of terms and acronisms that we
$

15 have reason to believe might appear during the course

j 16 the discussion on this piece of testimony.
c;

d 17 JUDGE MILLER': All right.
$
{ '18 We have that glossary on Contentions 7(a)
-

-

h 19 and 7(b) inserted in the record at this point, prior to
n

20 the commencement of the testimony.

21 (Glossary of terms

22 relating to ContentionsO
23 ; 7(a) and 7(b) follows

24
on next page.)O

25

ALDERSON REPORTING COMPANY, INC.
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O
.

GLOSSARY

(Conter.tions 7a and 7b)

B0P Balance of Plant-

EBR-II Experimental Breeder Reactor - II-

E Specs - Equipment Specifications
ESF Engineered Safety Feature-

FEIS Final Environmental Impact Statement-

FFTF - Fast Flux' Test Facility
HCDA - Hypothetica'. Core Disruptive Accident
HTS Heat Transport System .

-

ICD - Interface Control Drawing

| IHTS Intermediate Heat Transport System-

Intermediate Heat ExchangerIHX -

Large Developmental Plant
"

LDP -

LMFBR Liquid Metal Fast Breeder Reactor-

7

| LOF Loss of Flow-

Light Water Reacto.-LWR -

MPR - Management Policies and Requirements

MWe - Megawatt electric
MWt - Megawatt thermal

OPDD - Overall Plant Design Descri: tion
JP - Project Definition chase

.0 Cog-
Er;ineer- CRBRP (DOE) Projec- Of' ice :3gnizant Engineer

Radioactive Argon Processir; SystemRAPS -

Reactor Development and TechnologyRDT -

Reactor Manufactuer/ Architect - engineerPfi/A-E
*

-

Q System Design DescriptionSDD -

SEFOR - Southwest Experimental Fas- 0xide Reactor

SGS - Steam Generator System

Q TOP - Transient Overpower

ZPPR - Zero Power Plutonium React:- ;

-- . - . .-. - -.. . _ - . - . . . - - - - . - 1
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7-2
1 JUDGE MILLER: When I say inserted in the

r
Q 2 record, it will also be inserted in the transcript.

3 MR. EDGAR: Mr. Chairman, I've also handed

O 4 out e co97 to 11 vertie ith gea ead tax chease-

5g reflecting errata of Applicants direct testimony concerninct
a

@ 6 NRDC's Contention 7(a) and 7(b) dated November 1, 1982.
R
R 7 This is the pr'e-filed written direct
X

] 8 testimony marked with errata,
d
d 9

d.
I would requeat that that be marked for

H 10
g identification as Applicant Exhibit No. 58.
:

4 I
JUDGE MILLER: It may be marked.E

l 6 12 (Applicants Exhibit No. 58; z
-

;;;
,

13 was marked for

| 14 identification.)
$
2 15 DIRECT EXAMINATION
$
y 16 BY MR. EDGAR:
as

6 17 Q. Would each of you please state your name and
#

! $ 18 business address for the record?
=

i e

| { 19 BY WITNESS ANDERSON:
' n

20 A I'm Carl Anderson. Post Office Box 158,
..

21 Madison, Pennsylvania, Westinghouse Electric Company.
22 BY WITNESS LONGENECKER:

23 A My name is John Longenecker, U.S. Department

24 of Energy in Washington, D. C.

25 ,

ALDERSON REPORTING COMPANY, INC.
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I BY WITNESS KAUSHAL;

O 2 A My name. is Narinder K ushal, Post Office

3 Box U, Clinch River Breeder Reactor Plant Office,

O oex aia e, reaae==ee-'
e

5g BY MR. EDGAR:
n

| 6 g Now, would each of you respond to the next
~
n

b 7 series of questions in turn.
A

k I Are the opinions and statements in Applicants
d

9
. Exhibit 58 your own?

o

h
10 BY WITNESS ANDERSON: '

~

=
c A. Yes.

N BY WITNESS LONGENECKER:5

Q j" 13
A. Yes.

BY WITNESS KAUSHAL:
$
2 15
g A. Yes,

y 16 G And are the opinions and stat'ements expressed
A

$b 17 in Applicants Exhibit 58 true and correct to the best
i $

{ 18 of your information and belief?
.i:

h I9 BY WITNESS ANDERSON:
'

! n
20

A. Yes.

II
BY WITNESS LONGENECKER:

22
A. Yes.

BY WITNESS KAUSHAL:

A. Yes.O
25

ALDERSON REPORTING COMPANY,INC.
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7-4 I G And do you adopt Exhibit 58 as your testimony

h 2 in this proceeding?

3 BY WITNESS ANDERSON:

gg 4 A Yes.

5g BY WITNESS LONGENECIER:
9

@ 6 A Yes.
R
b 7 BY WITNESS KAUSHAL:
M

k 0 A Yes.
d
d 9
z. MR. EDGAR: I would like to make a proffer
O 10
g of the expertise of this panel .

=
! II

Mr. Longenecker's qualifications appearB
d 12z starting at Page 48 of Applicants Exhibit 58.

4

S

gg | Dr. Kaushal's qualifications appear at Page
E 14
g 50 of Exhibit 58 and Dr. Anderson's qualifications appear
_

y 1.5 at Page 52 of Applicants Exhibit 58.
=
y 16

This panel is, through reason of trainingw

I7
, and experience, representing or provides expertise in

b IO regard to LMFBR technology and CRBRP design.
P
"

19
8 With that, the panel is ready for cross-n

0
examination.

21
JUDGE MILLER: You may cross-examine.

22
MR.MIZUNO: Does the Chairman wish the

23
I Staff to go and cross-examine first?

24
JUDGE MILLER: Yes.

25 j
|

ALDERSON REPORTING COMPANY,INC.
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I CROSS-EXAMINATION

() 2 BY MR. MIZUNO:

3 4 Mr. Longenecker, are you the lead witness

({} 4 for the panel?

5 BY WITNESS LONGENECKER:

8 6e A That's correct.

7 g I'll direct questions to you and if you can't
;

$ 8 answer t. tem , then direct me to the proper witness.
d

9 BY WITNESS LONGENECKER:
$

h A All right.
=
{ 11 4 Turn to Page 16 of the testimony.
3

y 12 You discussed the design and testing of the
5
d 13 Clinch River steam generators.

-

m
g 14 were failure experiences at foreign liquid
$
g 15 metal fast breeder reactors steam generators evaluated
z

f 16 and taken into account in the Applicants ~ technicale

h
I7 performance assessment of the Clinch River steam

x
IO generators?

-

-"
19g BY WITNESS LONGENECKERL.

n

20 A Yes, they were.

21 0 Can you describe that, please?

22 BY WITNESS LONGENECKER:
O

23 , A Very summarily, we did consider in developing
24 the design and the test plans for the Clinch River steam

O
25 generators, the other applicable world experience which

ALDERSON REPORTING COMPANY,INC.
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7-6 1 would, to my knowledge, include that from the British

() 2 program, the French, the Germans, Japanese, Soviet

3 program to the degree that there is information in the

(]) 4 open literature, as well as some information that's

5 | available from the Dutch program.

$ 6 They've done some testing for both the
R

7 German and French programs.
n

k 0
G You looked at the information for specific

d
d 9
j steam generators, foreign steam generators?
O 10
j BY WITNESS LONGENECKER:
=
G 11
g A Yes, we did. Again, for sodium cooled steam

k generators. The ones that I mentioned have a
3

(]) | combination of test and or operating experience for
E 14
y liquid sodium cooled generators.
=
2 15
g 0 And can you describe what you have learned

T 16
$ as part of your research into this area?

h
I7 BY WITNESS LONGENECKER:

=
$ 18 -A Again, very generally. The information I= --

C U
8 guess I could put it in three basic categories, then

20
information that we obtained.

21
We obtained quite a bit of information in the

22
| /3 area of design of the units and the design methods.kJ'

23
Second, in the area of materials quality,

materials performance and fabrication techniques.y

| 25 '

ALDERSON REPORTING COMPANY,INC.
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I And th brd, from an overall performance point

() 1 of view, performance and maintenance and operations.

3 Availability-type data.

( )) 4 Generally in those three areas we obtained

5 information on each unit, to the degree that it was

$ 0 available.
%

b 7
Incorporated it into our considerations and

M
g 8

weighed our results to the extent possible, against
d
6 9
x- foreign information.

h 10 G I wonder if you could go into just a little
$
$ Il bit more detail as to how you incorporated thats

f I2 .information learned into your technical performance
S

13-

assessments for Clinch River steam generators?

| 14 BY WITNESS LONGENECKER:
$
g 15 A Could you explain a little bit more what
z

g 16 you mean by technical performance assessments?
e

h
I7

Do you mean ir4 the design, in the test program
x

{ 18 or --
P
"

19g G Well, in both.
n

20
How did you I believe it was your testimony--

21
that you gained a certain amount of information in three

22
different areas.

23 '
Did you use that information in design of

(3 the Clinch River steam generators and, second of all, did

25 '
you also use that information in developing a testing

ALDERSON REPORTING COMPANY,INC.
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7-8
1 program for the steam generators?

(] 2 BY WITNESS LONGENECKER:

3 A Let me try it this way. If I could.

(]) Let me try to explain in each area how we4

5 used the information.

$ 6 In the first area, as far as design, we did
R
b 7 consider the applicable design information and operating
;

$ 8 and test information in design of our unit.
d

I
. There are things that we learned from the

o

h
10

foreign experience as far as the configuration of the
:

! II unit, flow rates, heat rates, materials compatibility and3

f II the like, which we incorporated in the design.
3 I

{'} E|
Furthermore, as information was available

14x in the fabrication of the units, we used that foreign$
9 15g experience.
m
~

g
16

one of the best examples is, to assure that

i 17
we have good quality on the pressure boundary,a

z

{ 18
particularly in the tubes, we purchased and did further

P
"

19
8 development on some Dutch x-ray equipment. The rod anoden

20
x-ray equipment which we used in examining the full

2I
penetration welds, which we made in the tube sheet

.

22
We learned quite a bit and incorporated the

23
experience in the type of materials we used, led to a,

24
degree to our using the very pure vacuum arc remelt7_(.) 25 |
forgings and tubing material, which we did in the units.

I

ALDERSON REPORTING COMPANY, INC.
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I We looked at their testing experience and

() 2 of their operational experience and by gauging tosome

3 the degree that we could, the types of operational

()' problems that they had encountered, we planned our test
4

5g program to assure that we tested out those conditions.
"

3 6
3 G How did you incorporate or did you incorporate
N

R 7
; information concerning maintainability of foreign steam
n
8 8

generators in your own, I guess, steam generator develop-a
d
d 9
j ment?

h.z10
And if you did do that, how did you do that?

-
-

BY WITNESS LONGENECKER:
6 12
3 A We did. That's one of the considerations, and
3

(]) $ far as maintainability, what we by and large -- weas

E 14
y want these units to be -- have as high an availabilityz
9 15
g and as low a maintainability as possible.

-E I6
We took the approach again, of -- in lookingW

17 '
at the world experience, you find that three things make

a
M 18 them fail._
-

e I9g It's pretty common. One,you have badn

20 materials. Two, you have bad fabrication techniques or
21

dirty fabrication techniques, bad welding and, three,

22
gg either by design or lack of testing, you have some
U

23 operational phenomenon such as flow loose vibration --

f- one of the best known that you have not properly--

-

25 | accounted for.

ALDERSON REPORTING COMPANY,INC.
1
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I So we have, from the beginning, planned a

() 2 unit that we believe will be high reliability and low

3 maintainability, at the same time, within that, we have

() 4
made the provision to be able to do internal inspection

5g of the unit in- the routine maintenance, so that we can
a

3 6
get in there and assess whether there is a problem thate

N

R 7
; is yet very small that could be detected and fixed during
N

k that routine maintenance period.
d
c 9
g We obviously think that we have a very high
o
[ 10y a unit of very high integrity and which will be--

:
E 11
g reliable through the life of the plant.

g 12 4 Okay.
E

13
) JUDGE LINENBERGER: Excuse me, Mr. Mizuno;

| 14 but two or three times you have used the phrase " low
$
g 15 maintainability", which to me means you're going to have
z

y 16 one devil of a time doing anything to something that ise

h
I7

not performing righ t or has developed a problem.
x

h I8 Is that really what you mean when you say
E I9g " low maintainability"?
n

0
WITNESS LONGENECKER: No, sir.

I
What I mean is high availability and a unit

) that, due to its high structural integrity, will require
23

very little maintenance while it's in service.

24
JUDGE LINENBERGER: Thank you.O !

25
JUDGE HAND: If I could pursue that on second.

ALDERSON REPORTING COMPANY. INC.
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1 Is there something special about this steam -

() 2 generator that makes it easier to maintain? Is it

3 different than an ordinary generator?

() 4 WITNESS LONGENECKER: As far as

e 5 maintainability is concerned, it's a smaller unit than
U

h 6 an LWR which, to a degree has 757 tubes, where you've
R
b 7 got probably four times that in an LWR unit.
K

] 8 It, as we believe on of the other panels
d
y 9 discussed, does not have the problem with having the
5

h
10

feedwater on the shell side and the inherent problems
=
$ II

with tube denting and corrosion buildup that can come
3

g 12
into. So, it's a pretty clean unit, having sodium on the

n
13

(]) one side.

E 14
g It is also, using modular units with large
z
o 15
h manways and the other features that we have, we believez

? 16
g has some rather nuperior features for maintainability.
d 17

By and large, maintainability for a unitw
x
$ 18
= depends on building it in so that you can get in and have
C

19g access.
n

20 We think we've designed it into this unit.

2I You can really do that on any unit.

22 JUDGE HAND: Thank you.

23 BY MR. MIZUNO:

24
G Continuing on Page 16, you refer to a fullO

25
size prototype that is currently being tested to assure

ALDERSON REPORTING COMPANY, INC. !



6303
7-12

1 that the plant units will meet the design parameters

O 2 for =te== coaaittoa -

3 Is that prototype an exact prototype of the

(]) 4 steam generator that'is currently, planned to go into : :.
e 5 Clinch River?2
4

@ 6 BY WITNESS LONGENECKER:

7 A To avoid the problem with semantics. As far
X
j 8 as exact prototype, it is not exactly the same in all
d
c; 9 design details with the plant unit design.
$
$ 10

It is -- the design of the steam generator8
$ II unit is one of evolution, by the nature of the process.k

y 12 We have been developing the design since 1969.
5

{]) g" 13 The prototype was built and delivered in

14 August of last year. We have learned some things from
k

h
15

model testing that we have incorporated.m

d I0
We have learned some. things -- we talkedw

6 17 about maintenance. We have learned a few things abouta

b 18 seals and access to the unit, which we would incorporate
5
{ 19 in the plant unit.
M,

20 What I could say, to answer you question, in

21 a summary way; the differencs that exist between the

22 prototype and the plant unit are small and they are partO
23 of the natural design evolution.

24 In my opinion and to the most important point,O
25 ! I don't believe that they in any way invalidate the

ALDERSON REPORTING COMPANY, INC.
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7-13 1 applicability of the results from testing that unit to

() 2 the ultimate plant unit.

3 G Do you intend to do additional tests.on the
em
(_) 4 prototype steam generator?

e 5 BY WITNESS LONGENECKER:
5

h 6 A Yes, we do.
9
R 7 g could you describe those tests?
3
$ 8 BY WITNESS LONGENECKER:
O
c; 9 A Well, the prototype tests which just beganz

10 this year in sodium, at 70 megawatts,will run through
=
$ II 1983. There will be a series tests of increasingly
t

f I2 severe conditions over that period.
e

({} f 13 In addition, there will be -- the test

| 14
program really runs up through 1989. As I told you --

E

h 15 we believe it's a very high integrity unit, in that byx

j 16
the time we put the plant in operation, finish the lastw

h test, we will have accumulated 20 years R and D test
x
M 18 . .

= experience on the unit.

19
g To me, that's pretty impressive and I believe

20
that it will be the most extensively tested unit in the

21
world at that time.

() Specifically, what we plan to do is, we will
23

i finish the sodium test on the prototype There will be.

24

{) in 1983 time frame a: one-third scale water test of the
25

unit for flow induced vibration.

ALDERSON REPORTING COMPANY. INC.
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The first plant unit which will constitute7-14

O 2 the spare, w111 he proemce, 1, 1,es. ,h,, ,,1, ,111 ,,

3 tested in 1985-86 in water up to 125 percent fu11 flow.

O 4 zn 1988, eccording to the reference schedu1e,
5y we wil1 instal 1 those units in the plant and perform

9

@ 6
pre-operational tests in sodium up to 110 percent f1ow

#
b 7| at temperature in the 1988-89 time frame.
7.

k 0
So that the test program runs, rea11y,

d
d I

$.
through 1989 for the units.

| 10
j j j

=
g 11

m

j 12

s

O i ''

| 14

$
2 15

s
y 16
us

6 17
:s
=
$ 18
=

19
n

20

21

'

0
23

24

0
I'

'

25.

' 1 ALDERSON REPORTING COMPANY,INC.,
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,

8-1 1 g Is there any slack in your construction schedu4m
ge|| 2 that would allow you to do f abrication of an exact

,

3 prototype of a steam generator, test it, and then put it

( ,' 4 in the plant without any delay in the startup date for

5g Clinch Rivar? ;

6 BY WITNESS LONGENECKER:
R i

b 7 A I'm sorry. Could you define what you mean
3 j

i

j 8 by " exact prototype"?
d
a 9 0 Yes. The prototype which would incorporate
Q
H 10
g those slight changes, I guess.
=
k I
' BY WITNESS LONGENECKER: ,

s \.-
d 12z A I guess what you really mean is the first /
o

I1 I plant unit? ' '

V m
E 14
g G Yes. +#

x . .

9 15
Q BY WITNESS LONGENECKER:
x ,

? 16
g A Okay. If you take the dates that I just gave

i 17
g you, the first that you could -- The answer to your ,

E 18 -

= question is no.

17 '

| The first that you could produce. a plant unit

20 '
> e

is 1985 and 1986. That's physically as scon as the first

one is going to roll off the line.

22 I-(s' If you then take that to E-Tech where we areiv
23 , '

testing this unit, provided that th e re is time in the4

24
| fl facility -- but let's assume we had priority -- it takes

8s

25
about six months to a year to install it, pipe it.up and

ALDERSON REPORTING COMPANY,INC. ' i
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'8-2 1 prep.3re! for the tests. You begin preparing tests in '87,
*' e d

|-.
; ('-) '
,

2 and gofr;g with the logic that there was something to be
,

,
'

$

,3' l e a rp ed.mf rom th a t test to incorporate in the other plant
ei.- / i :

.,

C 4 ~ ) 'un),ts / y'ou wouldn' t f ab'ricate those.
. .

3 5. ,If we had test results by '88, you couldn't
R

$ 6 i deliver, th'e units until probably four to five years later.
g .4 -,

$ I, There'is not that much slack. You are
:

$. ) ,' obviously talking,about a several year, I would oatimate,

- .c ,o
,

five-yfar, delay in the project to do that.9'' th re'e ' to, p

10
'l ; Furth more, if I could add, with a 20-year,f

! II
test program, I just don't think it makes sense to go dos -

p 12 o ri,e ' Yore tes t.
5
d 13 . / .

i Th'e ' amount of information you would get from
'-

'

j

# 14 i > -

$ ,that, I'just don't think would be really significant, nor
x .- ; e

/ , |. 2''15 y$uld i t gihe us much higher confidence that that's going
/ - e '

e-
ix

j 16 I
t o' w o rk . #

us

.|| '17 Thank you. Turning to Pages 13 through 21,a G -
,

x
!5

''

- -,18 Question and Answer 10, have the Applicants developed the
g i .

19| data collection system for collecting and evaluating data
/ 20

'on the maintainability of Clinch River, once it goes into,

21
operation?

22 0..

4, iBY WITNESS LONGENECKER: ,
23 ,#-

; A. Your ques tion is a system. We do plan,
I

4 !, ..

;; ob vious ly , since the demonstration of maintainability is
25. , '

-

# cne of our principal objectives, to'during the demonstration
,

,

: -
.

<

'

ALDERSON REPORTING COMPANY, INC.
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|8-3 1 period to document carefully the maintainability

(]) 2 experience that we have as to be used in further plants

3 in the LMFBR program.

() 4 So yes, we do plan to document that carefully.
1

5g g Is that data -- Can you describe the level
e
] 6 of data that you would be collecting? Is it at the
R
$ 7 system level or how far down does it go?
A
| 8 Does it go to individual components or major
d
o; 9 components?
!
g 10 BY WITNESS LONGENECKER:
E
E II A For maintainability, the information that we
k

g 12 collect and '_ne information in our planning estimates will
S

{~ ) g
13

go down to the individual components of system level,,

m

E I4
because we do have allocations in our maintenance estimate,

$
I

both for manpower and in our availability studies that go

'

down to that level.

O Will this data that you collect on
x
$ 18

maintaj nability of Clinch River be useful in the design-

s
"

19| of future liquid metal f ast breeder reactors?

20
BY WITNESS LONGENECKER:

21
A Obviously, yes.

22

[) G Okay. Turning to Page 24 of your testimony,
23

I and this is Question and Answer 12, could you describe how
24

Clinch River will generate data that will be useful in
)

25 '
! designing future LMFBR's from an environmental acceptability
I

N
| ALDERSON REPORTING COMPANY. INC.
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6-4 1 stanapoint?

() 2 BY WITNESS LONGENECKER:'

3 A Principally, information that we generate will

(]) 4 demonstrate that LMFBR's are environmentally acceptable,

5 that they can meet, as we say here, federal and state

$ 6 environmental regulations, and in particular any environ-
9
8 7 mental advantages to LMFBR's, I think, due to this process
;

[ 8 of having them approved and measuring their physical and )
d
k 9 environmental impact will be demonstrated during the five-z

10 year demonstration period.
E
E

II
G Would it be fair to state that by showing that

*

{ 12 Clinch River can be licensed in accordance with
S

13
(]) j appropriate federal, state and local laws that that goes a,

E 14
g long way towar'd showing the environmental acceptabili ty
z

b of future LMFBR's?
z

MS. FINAMORE: Objection. Leading the

6 17 .
. witness.a
x
$ 18
= JUDGE MILLER: Yes, it is leading.

19| MR. MIZUNO: Withdraw the question.

20
JUDGE MILLER: You may have the witness

21
cescribe th e attainability of such objectives.

{} MR. MIZUNO: All right.
23 ,

WITNESS LONGENECKER: If I could refer you to*

24
( {]) the answer, the first sentence on Page 24, Answer 12, we

25
do state that: "We will meet the objective of environmenta:.

ALDERSON REPORTING COMPANY, INC.
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8-5 1 acceptability by conducting construction and operation in

() 2 conformance with the applicable federal and state

3 environmental regulations.

(]) 4 So meeting that objective does require that

= 5 we cemonstrate that we can meet those, and yes, that is
5

--

3 6 JUDGE MILLER: What are the applicable

7 regulations, if there's going to be a distinction between
:T

] 8 applicab le and non-applicable federal and state environ-
d

9 mental requirements?

10 WITNESS LONGENECKER: Your Honor, that just
=
4 II

meant to refer to the environmental regulations, any thatk

g 12 are applicable.
S

13(~) j We wanted to differentiate from other types ofss
E 14
g regulations which would not pertain to the environ, ment.x

JUDGE MILLER: The differentiation is between
Ib

other non-environmental regulations and not between

h regulations, federal .or state, where it may bex
$ 18
= arguably non-applicable; is that right?
9
'

19| WITNESS LONGENECKER: Yes, sir.

20 JUDGE MILLER: Okay.
BY MR. MIZUNO:

21
0 Okay. On Pages 24 and 25, you talk about the

{} objective of demonstrating economic feasibility.
23

Do you have appropriate procedures, criteriai

24

{) or guidelines for separating costs into one-time developmental
25 !

costs and non-prototype recurrent costs?

ALDERSON REPORTING COMPANY, INC.
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|8-6 1 BY WITNESS LONGENECKER:

(]) 2 A Yes, we do.

3 G Can you describe that system or those procedures ,i
? |

(]) 4 please?

= 5 BY WITNESS LONGENECKER:
b

] 6 A In general, the plan that we have for
R \

$ 7 accumulating cost data is one that is used -- has been used
,

K '

] 8 on tne project since the 1974-75 initial detailed cost
d
d 9 estimate.
[
g 10 It invcives preparing a cost estimate and
E
$ 11 cocumenting actual cost experience at the total plant,
3

j 12 total system, subsystem, component and actual materials
9

{ ) g 13 quantity level.

14
For instance, those types of things go down

k

h 15 to for various types of piping, th e actual number of feet
u
y 16

of different size piping and the cost per' foot, and the cost.w

h
I7 of installing that. -

x

f 18
We do plan to collect data at that level of

19
g detail.

20
Furthermore, for the plant we do have a

21
system by which we can for each of the major cos t cate-

22

)
gories distinguish and document. Fi rs t-o f- a-ki nd costs,

23
what we would assume'to be non-recurring costs, research

24
| p. and development costs, and then actual base capital costs

\'J
25

for each of the systems.
1

l
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6-7 1 0 Will this cost accounting be useful in

() 2 demonstrating the economic feasibility of future liquid

3 metal fast breeder reactors; and if so, how?*

O 4 8v w enzss tonornecxza:

e 5 A Well, if I might, again I'd refer to Page 24,
5

h 6 the first sentence to Answer 13, I believe, says it best.,

R
& 7 That is that, "The economic feasibility
3
| 8 objective will be achieved by developing this comprehensive
d
c; 9 cost materials quantity and performance information for
!
$ 10 the plant."
!

$ II That does provide a data base which will allow
n

g 12 us to extrapolate those costs to commercial size LMFBR's.
S

(]) g
13 We also state in here we are using those

i 14 currently in the rest o f the program , namely for the large

15 developmental plant.

16
_ __

g 17

:
$ 18

E

[ 19
M

20

21

()
23 ,

24
/'s
V

25 I
!

ALDERSON REPORTING COMPANY, INC.
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8-8 1 G Okay. Turning to Page 42 of your testimony,

( 2 Question and Answer 27, you conclude that, "The loss of

3 flow HCDA will not be influenced by a choice of lower

4 operating temperatures:for the Clinch River Breeder Reactor

e 5 System.
E
4

3 6 Are there any hypothetical accidents beyond the
9
$ 7 HCDA which might be favorably influenced if lower operating
A

| 8 temperatures were adopted; and by " f avorably influenced, "
d
o; 9 I mean that you lower the probability of that accident
z
o
@ 10 occurring or you reduce the consequences of that accident?
E

-

$ 11 BY WITNESS LONGENECKER:
B

N I2 A Dr. Anderson.

(]) 3y 13 BY WITNESS ANDERSON:
x

| 14 A I know of no such accidents that would be more
$j 15 favorably affected by lower operating temperature.
x

E I0 G Turn to Page 44, Question and Answer 29 . You
'A

h
I7 refer to the core catcher system. I think it's also known

x

as a core retention system._

E"
19

8 Under (b), you state that, "any active
n

20 features provided in th e core catcher have to perform

21 in an extremely hostile environment...and are inaccessible

() at a time when they are required to function."

23
| I wonder whether you could go into that a little

() further. What was the intended substance of th a t

25 | Part (b), Phrase (b) ?
f

ALDERSON REPORTING COMPANY,INC.
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S-9 1 BY WITNESS ANDERSON:

f'N
t ) 2 A Okay. The assumption in this case is that the

3 core will have melted through the reactor vessel and the

() 4 guard vessel. The environment, th en , within which the

a 5 core catcher has to work is the environment of high
h

h 6 temperature, molten dispersed fuel in sodium.
,

R
b 7 The core catcher materials mus t withstand th a t .
%
| 8 Its construction must withstand that and must not allow it
O
=; 9 to pass through in order for it to perform any function
2
o

h
10 greater than th at performed by the featur- presently

=
$ II enclosed in the Clinch River design.
3

N I2 All of this, of course, is ir 'is s ib le at th at
5

13() time because we have no means of getting +h1 aagh the

E 14
g high temperature, sodium and fuel debr; rould beu

xj 15 within the core catcher in order to get a. It ina monitor
x

E I0 i ts functions.
A ,

|. C Let us hypothesize th a t you did have at HCOi
x
M 18 and there was a core melt and you had an active system, but=
#
8 when that HCDA occurred, the active core catcher did not
n

20
work.

21 Would you be able to go and fix it subsequently

(]) and would that have an effect?

23 ,
j BY WITNESS ANDERSON:
1

(]) A I cannot think of any design in which you would

25 i
be ab le to go and fix it s ub s eque n t ly ; th e re f o r e , one would

,

1

!

ALDERSON REPORTING COMPANY,INC.
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'8- 10 I have to have the features presently incorporated in the

() 2 Clinch River design as a backup in order to insure that th e

3 health and safety of the public were protected, even in the

() 4 event that we ilad a core catcher in the dasign.'

e 5 G Okay. Turning .to Pages 45 and 46, Question and
dj 6 Answer 30, you talk about elimination of venting of the
e'.

& 7 containment during normal operation, making containment
M

| 8 access during normal operation difficult.
d
& 9 Could you specifically identify or give some ;

, '

z
o
G 10 examples of some operational and maintenance functions |

E
=

II which would be difficult if you did not have continuous$
3

y 12 v e nti ng .
3

(]) 13 BY WITNESS LONGENECKER:

| 14 s A Dr. Kaushal.
$j 15 BY WITNESS KAUSHAL:
z
'

d A The idea here is that if the containment is16
A

h
17 completely closed and unvented, then the atmosphere within

x

{ 18 the containment will not be hospitable to the workers who
%

I9g might want to approach within that containment to do some
n

20 maintenance work.

21 Making it more difficult would mean that under

() the way we would envision it, the operators will have to22

23 put on breathing equipment like the air bags in order to go

() in, and that would make access into relatively confine /.

25 l
j areas difficult and would also make their maneuverability
!

ALDERSON REPORTING COMPANY. INC.,
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0 ,11 1 in case of an emergency considerably less.
J

O 2 1 miehe edd to ehet, e1so, thee e comv1eee1r
3 enclosed containment, in order for someone to enter it, I

O 4 vou have to so through a relatively elaborate procedure to

5 open up a maintenance hatch into the containment to get

3 6 in there.
R
& 7

_ _ _

;:

[ 8

d
6 ?

$
$ 10
s
I 11

$
y 12

s

O$'
| 14

m
C 15

s
j 16
vs

d 17

:
$ 18
=

19
-

20

21

0
23

24

O
| 25 '

|
'
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9-1 MR. MIZUNO: Thank you. The Staff has nobm 1

f s, further questions at this time.
\_/

JUDGE MILLER: Intervenors?

MS. FINAMORE: Yes.
fw]I~-

= 5 CROSS-EXAMINATION-
5

BY MS. FINAMORE:8 6e

7 0 I'd like to turn to Page 4 of the testimony.

8 Mr.Longenecker, you state in the bottom of Answer 5 that

N the programmatic timing of CRBRP has been established by9
z
O

10 the DOE FEIS, and the record of decision is "as soon asc
5
g jj possible."

k
d 12 Wasn't there an earlier timing goal of the
z_

$ 13 project, which was expressed as a date certuin?(~s\ o
\J =

g 14 MR. EDGAR: Objection. Relevance,w
$
2 15 MS. FINAMORE: I believe this is very relevant.
5
: 16 We're trying to establish the ability of the plant to meetk
W

6 17 its timing objective.
*
c:
M 18 MR. EDGAR: Well, the Commission --
_

k
19 JUDGE MILLER: Yes, that's true. But the

R

20 Commission's order did establish certain ' Lings to be
'

21 taken as given, which my recollection is includes the

22 timing.

O
23 , Although the timing may have been changed in4

24 its statement, nonetheless, the Board feels bound by the
O)\_

25 Commission's directive.

I
| ALDERSON REPORTING COMPANY, INC.
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9-2

i So you may inquire into anything that you

(v"3 2 wish as far as the timing and the objectives in connection

3 with it, but I don't see that you're going to gain any-

4 thing by going back to a different period of time when{)
e 5 there were different stated objectives because we --

A
N

$ 6 the Board doesn't have the power to go into -- or make

7 decisions regarding timing. We're to take that as a given,
N
g 8 I believe.

O
c 9 MS. FINAMORE: But the Board must determine
!
g 10 whether or not that objective has been met or has to
E
-

g 11 decide --

'

s

y 12 JUDGE MILLER: Well, it's likely -- reasonably
3

)
likely to be met, I believe. Isn't that the statement of13

| 14 the objectives in terms of the contention?
$
2 15 MS. FINAMORE: Well, the reason for this#
g 16 question was not to challenge this timing objective. The
A

g 17 reason was to determine the meaning of this timing ob-
#
{ 18 jective, and as such, by going into the background of it,
P

h 19 we can establish what the meaning is of this fairly
n

20 ambiguous statement.

21 That's the reason why I'm asking these

22 questions, not to challenge it.

23 JUDGE MILLER: Well, isn't it a little

24 sophistry to say that you're going to go into the change
i 25 | in order to see the present meaning? Why don't you just
!

LDERSON REPORTING COMPANY, INC.
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1 go into the present meaning?

2 BY MS. FINAMORE:

I3 G Can you explain the meaning of the term

{j 4 "as soon as possible"?

o 5 BY WITNESS LONGENECKER:
hj 6 A Yes. The term "as s an as possible" means
R
[ 7 that it is incumbent upon the Department of Energy, and we,
a
$ 8 as the Applicants, to do everything within our power,
d
d 9 within the constraints, of meeting other laws and the,z

h 10 other project objectives to complete the project as
E

$ Il expeditiously as possible.
3

f I2 S How do you determine whether or not you've
9

(1 5 13 met this timing objective?
' _./ m

| 14 BY WITNESS LONGENECKER:
$

h 15 A It is a measure of judgment in weighing various
x

j alternative means for pursuing the project. Again, the. 16
--

w

,N I7 within the constraint of meeting the other project ob-
=

{ 18 jectives after having weighed those alternatives, the
E

| 8 one which completes the project at the earliest date is
i M

20| by definition as expeditiously as possible.

21
G Ilow much weight do you give to that so-called

22,e n timing objective in relation to other programmatic
\J .-

23|I objectives?

24
r-) BY WITNESS LONGENECKER:
LJ

25
A It is one of the objectives. It must be

ALDERSON REPORTING COMPANY, INC.
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1 weighed along with all of the others.

9-4 *

b") 2 G But you stated that first you analyze the

3 other programmatic objectives, and after you analyze them,

(]) 4 you go ahead with one that most likely meets the timing

e 5 objective; is that correct? I

h

h 6 BY WITNESS LONGENECKER:
R
6 7 A No, that's not what I stated.
N
j 8 G Can you explain what you meant by you weigh
d
q 9 the timing objective after you have considered other
z

h 10 program objectives?
3
=
Q 11 MR. EDGAR: Objection. That's not what the
M

f 12 witness said. The question presumes that's what the wit-
S

13 ness said.

h I4 JUDGE MILLER: I think that's correct. I don't
$

15 think that's an accurate characterization of this testi-

j 16 many.
A

I7 I think you are putting in -- or at least
x

IO emphasizing the term "after" in a manner in which the_

P"
19

8 witness did not.
n

0 BY MS. FINAMORE:

2I
G Am I correct that you stated that you look at

22
the timing objective after you've considered other program

23 | alternatives?

| 94 |~

BY WITNESS LONGENECKER:t rm
!*

25 i
! A No.
!
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I

|

| 9-5 i G At what point in your analysis do you consider

(]) 2 the program alternatives and the timing objective?

! 3 BY WITNESS LONGENECKER:

(]) 4 A As -- Well, excuse me, but I think you just

e 5 asked a different question.
h
@ 6 Are you asking program alternatives or
R
$ 7 timing?
A

] 8 G The relative timing of your analysis.
d
C 9

!,
JUDGE MILLER: That is a different question.-

$ 10 What are you asking now? You had better rephrase it.
$
@ 11 You've asked two different questions. I'm not sure which
a
p 12 you want, really.
5
d 13 BY MS. FINAMORE:

| 14 G At what point in your analysis do you con-
$
g 15 sider the timing objective?
m

d I6 BY WITNESS LONGENECKER:
w

h
I7 A The timing for Clinch River in its completion

x
I0 is one of the overall objectives. We must meet all of_

P"
19

8 the program project objectives, and it is weighed con-
n

20 currently with the other objectives.

2I
G So, therefore, unless you meet all of the

22 objectives, you cannot Let me -- Am I correct in--

23 ' understanding ycu that you feel the program must meet

f-~ every objective?

! 25
''

| ! /
|

ALDERSON REPORTING COMPANY, INC.
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9-6 BY WITNESS LONGENECKER:

A I believe you're correct in assuming that we

w uldn't have those objectives unless we intended to
3

,

| <3 4
meet them. That's -- To me, yes, that's the definition

%)
f an bjective. We do plan to meet all of the program= 5

b
pr je t objectives.d 6e

7 G If it's possible that an alternative, such as

an alternative site, is found to be substantially better,8

N would the results in delay in moving to that site prevent9
i

h 10 completion of the CRBR as soon as possible?
E
g gj MR. EDGAR: Objection. Scope of the conten-
$
6 12 tion. We've already had a full day of hearing on alter-
E
o() y 13 native sites.

%) =

E 14 I don't believe this panel is up here to
Ym
2 15 address alternative sites.
5

16 MS. FINAMORE: No. I'm just addressing the"

k
A

6 17 timing objectives.

5
$ 18 MR. EDGAR: You said alternative; sites.

E
b

19 MS. FINAMORE: Yes. And --
8
n

20 JUDGE MILLER: We are getting into an area

21 .that has both already been covered and is contained in

22 other issues under the pleadings, namely, alternative

23 ; sites. We don't want to go back into alternative sites.

24 MS. FINAMORE: Well, to the extent that it

25 i relates to the timing objective, it is covered by this

;

ALDERSON REPORTING COMPANY. INC.
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9-7 1 contention which says the plant has to meet its ob- 1

C 2 jectives.

3 JUDGE MILLER: Well, it may be that there's

4 overlap. Where there's overlap, we've already indicated

W 5 for the purpose of completion of this phase of the hearing
3

$ 6 in a timely fashion, that we wish to avoid such over-
R
6, 7 laps or redundancies --

M

[ 8 - - -

d
c 9

$
$ 10

5
gn
a
p 12

s
"

'3O
E 14
id
i::
C 15

s
j 16
as

6 17

:
E 18

5
"

19
8
n

20

21

0
23

,

24

O ,

25 1
!
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i MS. FINAMORE: If I may point out --

(]) 2 JUDGE MILLER: The objection will, therefore,

3 be sustained.
.

(]) 4 MS. FINAMORE: -- when the earlier panel on

e 5 alternative sites ...

M
9

@ 6 I'd like to make an offer of proof, if I
R
& 7 may.
M

| 8 JUDGE MILLER: How do you make an offer of
d
d 9 proof on cross-examination? An offer of proof is af-
h
@ 10 firmative evidence. You're not entitled to make an offer
i
j 11 of proof on affirmative evidence at this time, although
3

y 12 you may do so appropriately at a later time, such as re-
5

13 buttal or something of that kind.

| 14 You don't make offers of proof on cross-
$
2 15 examination.
N
g 16 MS. FINAMORE: I just wanted to point out
d

h
17 that the earlier panel --

x

{ 18 JUDGE MILLER: You're arguing. We've ruled.
A
"

19g I've told you several times that once we have ruled, right
n

20
or wrong, we wish you to proceed expeditiously and in a

21 timely fashion without further delay.

22
Proceed.O

23 | BY MS. FINAMORE:

24
G Mr. Longenecker, if an alternative design is,

'

25
i found to be substantially better, would the resulting

i ALDERSON REPORTING COMPANY,INC.
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'

1 delay prevent completion of CRBR as soon as possible?

t ; 2 BY WITNESS LONGENECKER:

3 A I don't understand your question. I'm

j []} 4 sorry.

e 5 I'm sorry. I just don't understand your
h4

3 6 question. Would you repeat it?
i R

R 7 0 I'll repeat it. If an alternative design was
A

{ 8 found by you to be substantially better than the one pro-
O
m; 9 posed, would the resulting delay prevent completion of
!
g 10 CRBR as soon as possible?
$
$ Il BY WITNESS LONGENECKER:
a
p 12 A I'm sorry. I'm just having trouble with that
E
"

{) 5 13 answer.'

| 14 JUDGE MILLER: I'm having the same trouble.
| $

15 I think it's a confusing question, frankly.

( y 16 BY MS. FINAMORE:
w

,N I7
G Assume hypothetically that you discovered,

=
5 18 that an alternative steam generator design was sub-
P"

19g stantially better than the present one, would the resulting
n

20
delay in moving to that new steam generator design prevent

21
completion of the CRBR in -- as soon as possible?

BY WITNESS LONGENECKER:O
A Again -- Let me try to answer that by,

24
saying -- I'm having trouble with the hypothetical.

25
We believe the current steam generator design

ALDERSON FCPORTING COMPANY, INC.
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9-10
1 to be adequate, as a tremendous weight of demonstration,

() 2 as said before, a total of 20 years of experience before-

3 we put it into operation.

() 4 If we were to find during the subsequent test

e 5 program that there was some feature of that design that
$

@ 6 would not meet the overall performance objbetive for
R
R 7 the generator and would, in our belief, jeopardize our
N

| 8 ability to meet our objectives, we: the other program--

d
c 9 objectives of demonstration of technical performance, we
[
$ 10 would obviously take the time to repair that.
!

$ 11 We don't think that's the case. If your
a
p 12 hypothetical -- If I can assume that your hypothetical
-

3
13 means that were there a feature of a steam generator

=
5 14 design that, taken in the abstract, might be deemed to be
E
].r 15 somewhat better, that feature incorporated in the design
z

j 16 would not, in my opinion, make the plant as a whole
e

h
17 better, or the steam generator system --

18 JUDGE MILLER: Remember, the term is "sub-,

P

"g 19 stantially superior," as the Commission has instructed
n

20 this Board, and hence you, to consider it. And that was

21 incorporated in the question,'too, I believe.

22, So consider it from that point of view because

23 ' otherwise we're beyond our powers anyway.

WITNESS LONGENECKER: If -- Well, I think(), i

| 25 |' I've given you the best answer I can.
|

|
| ALDERSON REPORTING COMPANY, INC.
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9-11

i
i BY MS. FINAMORE:

(]) 2 O In the hypothetical case that I've just given

3 you where an alternative steam generator was found by you

4 to be substantially better, am I correct that it would{),

e 5 involve some amount of time for you to change to the new
$

$ 6 steam generator design?
E
{ 7 BY WITNESS LONGENECKER:
N

| 8 A I just can' t answer that hypothetical. I'd
d
d 9 have to know how much -- what "substantially better"
$
g 10 meant, the terms of the technical superiority as to know--

$
$ 11 what that timing means and whether it be incorporated and
c
y 12 what that would mean to the overall timing objectives.
5
d 13 I'm sorry. I just can't --

! 14 G I'm asking you to assume hypothetically that
$
g 15 you have discovered an alternative steam generator design
z

g' 16 which is substantially better.
W

d 17 BY WITNESS LONGENECKER:
#
5 18 A How substantially better?_

A"
19g G As defined by the Commission.

n

20
.

BY WITNESS LONGENECKER:

21 A I have never seen a definition by the Commis-

22
sion of a substantially better steam generator.

.

23
G Substantially better, in your judgment.

24 Assuming -- Isn't it possible that you could have a('

25
design that is substantial]y better, or a component that

( ALDERSON REPORTING COMPANY, INC.
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|

t 9-12 1 is substantially better?

|

(')T 2 BY WITNESS LONGENECKER.
x \

! 3 A I'll grant you that anything is possible. I

i

(]) 4 think it's highly unlikely that you could develop a steam

= 5 generator that's substantially better, or even measurably
h
j 6 better than the one that we have.
R
R 7 G But isn't it true that your present ongoing
2
| 8 testing program could discover previously unknown faults,
d
q 9 as you've mentioned earlier, for operating difficulties?
E
g 10 BY WITNESS LONGENECKER:
$
$ 11 A It certainly is possible that the testing
*

y 12 program might uncover things that we had heretofore not
c
a

13 expected.

| 14 I believe that's extremely unlikely, given
$

15 the base of experience that we have. But anything is

j 16 possible.
w

h
17

. 0 Thank you.
x

{ 18
Now, assuming, hypothetically, that you have

E I9g discovered an operating difficulty heretofore unnoticed
n

0
that would cause a move to an alternative steam generator

21
that you consider substantially better assuming that--

2
) hypothetical, am I correct that it would require some

j amount of time for you to' move to the new steam generator
24 .

design?~

25
MR. EDGAR: Objection. First, that question

ALDERSON REPORTING COMPANY. INC.



_ _

l ,

G323
9-13

I was asked and answered. The witness said he could not

(]) 2 answer that question without knowing what specific type

3 of generator change we're talking about so he could

(]) 4 translate that into a time factor.

= 5 And, furthermore, he expressed a lack of
5

$ 6 knowledge of the surrounding circumstances.
R
R 7 The second point is, as the record now stands,
K
j 8 the predicate for the hypothetical is that it is
e
o; 9 theoretically possible in $he sense that anything is
$
$ 10 possible, but it is extremely unlikely that the hypothetica l

$
$ II will occur.
*

y 12 It seems to me that by definition now, not
5

13 only are we having redundant cross-examination, but we

| 14 are getting into cross-examination which is speculative
$
9 15 to the extreme._

z

E I6 MS. FINAMORE: If I may respond.
M

,N I7 When I originally asked the guestion, the,
z

{ 18 witness expressed some uncertainty regarding the term
E I9
g "substantially better." That has to go -- That goes

20 to the hypothetical situation.

21
I asked and he then agreed that this hypo-

22
thetical situation was possible, based on the presence ofO

23
their present and ongoing testing program.!

24
Now, once that situation is possible, I wish*

, () !
!

25
to use it as a hypothetical situation and ask him the

ALDERSON REPORTING COMPANY. INC.
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i simple question, if, in such a hypothetical, some amount
9-14

({)' 2 of time would be required.

3 I'm not asking him for the extent of time

{]) 4 required, which is what he asked about earlier. I'm asking

a 5 if any amount of 'ime would be required. It's a veryt

E

| 6 simple question.
R
8 7 JUDGE HAND: Ms. Finamore, if.at some point
n
j 8 in time before CRBR goes into operation, some piece of
d
d 9 equipment -- whether it's the steam generator or anything
i

h 10 else -- was suddenly found to be so bad that it was
$
$ 11 environmentally unacceptable, I think one has to assume
3

y 12 that the program would stand still until that problem was
-

3
13 solved.

| 14 And eventually, as soon as possible, it would
$

t15 be solved; and it would go on. It might be a day. It

j 16 might be a thousand days or a thousand years. I can'tA

h
17 imagine.

x

{ 18
It seems to me that you're asking a question

E I99 that has a terribly obvious answer. And you wouldn't have .

M I

20 learned anything when you get the answer.

2I
MS. FINAMORE: I think the problem, Dr. Hand,

22 is thatO as we'll explain in our closing argument--
--

23 '

I think you're absolutely right; and that is because the

24
way the timing objective is stated now, there is no way

25 j
I that the present design could not ~ meet it because it has

ALDERSON REPORTING COMPANY,INC.
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! 9-15 i no meaning. And that's what we're trying to establish

,

() 2 on the record here.
1

3 MR. EDGAR: Now, I object to the entire line

{} 4 of questioning. She just said the magic word. She

e 5 said, "The timing objective has no meaning."
E

h 6 Now we're going to the merits of the timing
R
R 7 objective. That's exactly what she said, and she should
M

$ 8 be held to that rep re srm ta tion .
d
o 9 JUDGE MILLER: All right. The --

!
$ 10 MS. FINAMORE: What I meant to say in that
b
$ 11 situation --
3

( 12 JUDGE MILLER: The Board has heard enough on
5

O y 13 this.
m
m

$ 14 We believe that the effort to go into the
$
g 15 question of timing has to be within the constraints of
=

y 16 the ruling of the Commission, which was leaving open thes

h
I7 consideration of alternative designs to meet the ob-

=
M 18 jectives taken as given._

;
"

19
8 Now, to be a substantially better design would
n

20
certainly have to be something that was susceptible --

2I
both being described and understood by any technical

22rw witness to give any testimony that had the timing aspect.U
To go into that, obviously the question doesn't do it.

(w If your effort is, as you latterly put it,
(- ,

25 || to take the position that it was impossible to achieve
|

ALDERSON REPORTING COMPANY, INC.
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44-16

1 anything as soon as possible, and, hence, that the
.

I 2 timing is simply illusory,:that:.is properly a matter
i

3 to be left to argument, rather than to argue at this -

Q 4 time with either the witness or the Board.
e 5 So, therefore, we sustain the objection.
b
g 6 ___

l &
| 8 7

-

2
| 8

'

d
ci 9
i

h 10
'

3
i 11

-
'

$
-

j 12 '

s
a '*O
| 14 '

Y ,

2 15 -

M

j 16
us

6 17

$
$ 18 ..

=
C

19g
n

20

21

22

O
23 , *

|
24

25

v.
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10-1 1 BY MS. FINAMORE:

94|h 2 g Mr. Longenecker, in your judgment, are there

3 any alternative designs to the present one that could be
! -
'

( ,| 4 met that could meet the programmatic objectives if applieda

5g in a timely f as hion'.'
9

@ 6 BY WITNESS LONGENECKER:
R
$ 7 A I apologize again. I just don't understand
A
8 8 your question.
d
m; 9 % Are you aware of alternative design features
z
o
@ 10 that have been proposed to the CRBR present design?
$
k II BY WITNESS LONGENECKER:
B

N I2 A Yeu.
5
"
5 13

(~y'i % Can you explain what those features are to
x = ,

I4 me, please, in a general sense?
u

'9 15g BY WITNESS LONGENECKER:
T 16B A In a general sense, I suspect that during the-

A

h
I7

ten years the project has been under way, there has
:
$ 18

probably been an alternative evaluated for each aspect of_

9"
19

8 the desi,gn, f rom th e fuel itself to the turbine generator.n

20
That.has been part as we doscribe in the--

21
testimony, that is part and parcel of how we got to the

'

22
(1 reference design, was evaluating alternatives to designss
Lj

~

23 | and picking one that considering all the design features in
-

*
,

24(') the aggregate best met th e over-all project objectives.
''J,' pr

So you take the totality of all the alternativen;

|
'

y ALDERSON REPORTING COMPANY,INC.
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'
i

10-2 1 for each feature in the plant, and at one time or another'
' 'O 2 e1ternatives to each of those has been progosed end |

' )
3 evaluated by us. 4

Q 4 g Are you aware at the present time of , , ,
t,

5g alternatives to the CRBR design t t are still bedng
e'

@ 6 proposed? ,,
n /

7 "BY WITNESS LONGENECKER: ,

A
| 8 that you have proposed several',in,g, re m aware
d C* .e 9 , 1~

z.
your contentions. ' , - ,,

o r i
h

10 0 And which ones of those are you aware?
= 'l,e

E II BY WITNESS LONGENECKER
3 .-

g 12
A. That's contained in Answer 2.4 in our tes timony,

o
" I3{} } Page 37 through 39. I can read th at', li' you ' d lik e .

E 14
g G Well -- -

m i

C 15 '

b JUDGE MILLER: No. If it's already in your
2

.

~
- 16

g testimony, you won't have to say it twi,c e . You've already

g 17 1said it once, you see, because this written document isw
z ,

$ 18
' '

'

::: your testimony given here under oath or af firqation. /
t /19
8 BY MS. FINAMORE: b ~

n

20
0 Referring to the alternative d.esians in your

21

Answer 24, namely the pool-type system, .ylywh,ee ld ' on th e
t *

| 22 '(-

sodium pumps, lower system operating tempe ra.t tires , . third,
'

'

23 / 5

shutdown system, core catcher, and nc--vent conccinment,
24

, these features
,

in your judgment could the use of any of
25 ,

enable the plant to meet its timing objectivel?
i

1
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10-3|# - 1? BY WICNESS LONGENECKER:

, ({} :, 2 A I'm sorry. We jus t went from alternative
,

3 designs to timing objective again. You j us t confused me
-

(]) 4 with your question.

e 5

h
.^ 7 JUDGE MILLER: I'think that this whole thing

,

@ 6 bon 1s dowa to some fallacious. underlying and unarticulated
4 , -g

& 7 reasoning. (
' ' ''

;; > .

] 8 If there's a subs't'antially better design to
d
d 9 meet the stated objectives to be taken as given, then2, '

.
' o

10 'Ic whatever time is required to meet and to adopt thatz
~ R /

%
II substantially better design is.as soon as possible.

S
.

'

g 12 Now, you keep using "as soon as possible" on
c

({)f13 the present when you are trying to transpose it to some-
.,

,,

$
I4 thing'else to imply that there.is'some intellectual

;f k

[ 15 distinction, which I don't think that the witness is
x

y 16
recognizing and I don't think that the Board is recognizinge ,

h
I7

As soon as possible, I think, is in terms of
=
5 18 ;

'

what you're talkhng about, and a subs tantially better-

,g
"

19
8 design which should be adopted to meet their own obj ectivesn ,

20
the witness has said would be, and whatever physical time

21
required would be as soon as possible to meet the

22

(J objectives with the obviously or substantially better')
~

23
design.

{} Now, we are getting those two concepts
25

confused and that 's why he's looking at it from one point

8 1
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:10-4 1 of view and you from another, I believe.

(]) 2 So if you'll define what you mean when you go

3 into -- or back to "as soon as possible," then we'll get

(]) 4 direct answers and then we'll go on with it.

e 5 If you don't want to do it that way, you are
2
9

; j 6 always going to be having the witness saying he doesn't
R
2 7 understand, because he really doesn't.|

! N

] 8 BY MS. FINAMORE:
O
c 9 G tihen I say "as soon as possible." I am referring,

2
o
g 10 to your timing objective, which is to complete the plant
_E

$ 11 in a manner as soon as possible.
3

y 12 BY WITNESS LONGENECKER:
5
a
5 13 A Let me try to answer. I'll do the best I can.

_ m
m

5 14 There are several objectives to the project, one of which in
$
g 15 timing.
m

j 16 We must meet all the project objectives ine

h
l7 their entire ty . You have mentioned design alternatives.

x
k 18 We have analyzed those ourselves. We have_

E I9g discussed in the tes timony in the Answers 25 through 31
n

20 some alternatives.

21
The first test'is the threshold decision of

{) are any of these substantially better than the features that

23 | we have on the plant, or do they in the aggregate provide
i

24
us with a substantially enhanced ability to meet the{)

I

25 | proj ect technical objectives.

ALDERSON REPORTING COMPANY, INC.
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10-5 1 As we say in the testimony, in evaluating

() 2 those, each of those failed to make that showing, that

3 threshold that they are substantially better.
l

() 4' So we, therefore, since they did not give us

5 substantial enhancement in our ability to meet thea

$ 6 project technical objectives, we have not incorporated
R
b 7 those, and proceeding with this plant, which we believe to
M
j 8 be fully technically adequate and to be able to meet our
d *

9 technical performance objectives does meet the timing
o

h
10 objective as expeditiously as possible.

-

N II on the other hand, if we were to incorporate
a
d 12z one of these design alternatives for some reason which does
S

(]) j not substantially enhance our ability to meet the project

E l<4
'

| g objectives and take a delay in the project -- for some
=
9 15
2 reason, if we were to decide, even though it weren't to
=

T 16
y take the plant bette r, we were going to put in one of th e s e

3"
17

features, that delay would be in violation of the project
=
5 18
= objective, as expeditiously as possible.
#

19-

g G So am I correct to assume from your statement
! 20
| that if a particular alternative to the CRBR was found to

21 '
be substantially better, the resultant delay in changing

22
to that particular alternative would not violate your)

| 23
| timing objective, since it would be a necessary change?
i 24
| {) BY WITNESS LONGENECKER:

25
A Again, if I could refer to our test, a design

ALDERSON REPORTING COMPANY,INC.
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10-6 1 feature in and of itself being superior does not mean that

(]) 2 i ts incorporation into the plant would make the total plant

3 design superior, nor would it significantly necessarily

(]) 4 e nhance our ability to meet the project technical

5y objectives.
a

3 6
There are none of these th at we believe would^

n

b 7
cause us to fail to meet the project technical objectives.

A

! O
If we were to pick an advanced material, of

d
d 9
]- which there are many, and put it in the plant, and although
o

h that might be judged to be some type of technological
-

E 11
g advancement, it would not significantly enhance our ability
c 12
2 to meet the projecu technical objectives.
3

(-]
- 13

The design we have is adequate. The materialsg

E 14y we have are more than adequate.
=
9 15
G If we were to take a delay to do that, thatx

-~ 16
$ would not be consistent with our objective, as expeditiously
6 17
w as possible.
m
5 18
g g Well, given that answer, let me ask you this:
I 19
s If the use of an alternative design for a particular

20
system in the plant would enable the entire CRB R Project to

21

meet its program objectives in a substantially better
22

(~ ) | manner, is it true that the delay that would be necessitated
23|

' in moving to that alternative design would still be
24

() consistent with your timing objective?

i
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10-7 1 BY WITNESS LONGENECKER:

() 2 A I'm sorry, ~ just can't answer the question.I

3 Again, you've got so many hypotheticals in there that I

() 4 would have to know what the feature was.and how it would

5 ennance our ability to meet I think you ' ve taken me back--

$ 6 to program rather than project objectives, but I just-can't
R
b 7 answer the hypothetical. I ' m s o r ry .
A

| 8 g Okay. Isn't it possible that there could be
d

N 9 an alternative design, such as one of the ones mentioned
z
o
H 10
g in Answer 24, that would enable the project to meet its
=
$ II programmatic objectives in a substantially better manner?
3

Is it possible?
c

() BY WITNESS LONGENECKER:

E 14
g A Yes. In the theoretical definition of
z

bI possibility, anything is possible. I think it is extremelyz
163 remote and very highly unlikely, in my professional

C 17
d judgment.
=
5' 18

We have looked since 1968 at these design-

s"
19 '

j features. We discuss in the testimony a very rigorous
20

procedure for doing that, and I honestly don't think that
21

any subs tantially better design alternatives exist.

(]) That's why I'm having trouble with your
23 ,

' hypothetical. I just can't imagine what it would be that
24

(]) we would put into this plant that would make it substantially

25| better.

ALDERSON REPORTING COMPANY, INC.
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10-8 1 G Well, isn't it possible that the Staff, when

(1) 2 it completes its detailed design review, might in fact

3 find that use of one of these alternative design features

() 4 or another design feature might enable the project to

5j better, or to substantially better meet its program
?

$ 0 ooiectives? Isn' t it possible?
G
R 7 BY WITNESS LONGENECKER:-

N
8 8a A Your question now is program, rather than
d
c 9
j project technical objectives?
o
H 10
j G No. It's the objectives that you've stated
:
2 11
g in your testimony th at ' s the subject --

d 12Z BY WITNESS LONGENECKER:
o
d 13

(]) j A I wasn't aware that the Staff was reviewing our
E 14
y program objectives as part of the licensing review. Th at 's=
9 15
g why I'm naving trouble with your question.

,

T 16
$ JUDGE MILLER: Let's take a ten-minute recess.

d 17
a (Recess taken.)=
5 18
_ _ _ _

f 19
n

20

21

()
23

24

O
25 |

! i

i
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, 1 JUDGE MILLER: You may proceed, Ms. Finamore.

O 2 av as e =^*ons:
3 % Mr. Longenecker, I'd like you to assume as

i 4 a hypothetical that a partic'lar alternative design tou

5 the CRBR would enable the project to meet its programatic
! 0

objectives in a substantially better manner.-

Isn't it true, in such a case, that despite
A

h I the delay necessary to incorporate such a substantiallyd
* 9

. better design alternative, the timing objective would
10

still be met?
=
kI BY WITNESS LONGENECKER:in

f I2
A. I'm having the same problem with youro

d 13Qg question. I'm sorry.

E 14
g Q You said it was possible that an alternativez
2 15
g design feature would enable the project to meet its

T 16
g programatic objectives in a substantially better manner;
!i 17

did you not?w
z
$ 18 JUDGE MILLER: Pardon me.i:
C

19 I think that part of the problem here is
X

'

20 the "substantially better" feature.

21 I think what the witnes s said is, a feature

22 or features could or could not -- might or might not
23 result in a substantially better overall design.

24 I think that's the substance of his testimony.O 25;i

ALDERSON REPORTING COMPANY, INC.
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I Now, if you put your question in the same-2

(]) 2 context, I think he can answer it, but if you do the

3 other, he's going to be continued --

(]) 4 MS. FINAMORE: Yes.

5g BY MS. FINAMORE:
9
3 6

G Assuming, Mr. Longenecker, that the usee
R
*
S 7

of a particu19r alternative design feature would change
K

$ 0
the overall design of the plant in such a manner as to

d
9

. meet the programatic objectives in a substantially better
o
F 10
j manner, isn't it true that the time necessary to
E
= 11
g incorporate this alternative design feature into the

| d 12z design would still meet the timing objective?
=

") g" 13 BY WITNESS LONGENECKER:

| 14 A I'm still having trouble with the question
$
g 15 because it's so long and involved.
x

E I0
Let me try. It's got so many hypotheticalsa

h
I7 in it and so many unknowns.

x

b IO
If we were required to meet the project

A
"

19
8 objectives, to incorporate a design feature that, in effectn ,

20
took some period of time to incorporate, such. that we

21
would delay -the project completion by that period of time

22
and that were required to meet the other project

23
objectives, that technical change, that we would meet as

24
expeditiously as possible.

25
g And when you say required to meet the

ALDERSON REPORTING COMPANY, INC.
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11-3 I programatic objectives, doesn't that mean that such

() 2 an alternative is substantially better?

3 BY WITNESS LONGENECKER:
e

( 4 A Required to me means that we would weigh
5j all of the design features, we would weigh the total

9

@ 6 plant design against the overall project and program
R
S 7 objectives and .<e would deem that there was something
M
g 8 in the plant that -- or in the plan as a whole that
d
d 9

$.
would prevent us, unless changed, from meeting the

$ IU program objectives.
[
$ 11, 4 Now, that's a different answer than my
*

g 12 question, then.
~

=
13

) BY WITNESS LONGENECKER:

| 14 A I told you I didn't understand your question.
$
g 15 I'm sorry.
m

j 16 JUDGE MILLER: I don't think it's a different.

W

h
17 answer.

m
$ 18 I think if you follow what I've tried to
P"

19g explain to you were the parameters of the information
n

20
you are conveying by the hypothetical question, I think

2I
that the answer is perfectly consistent with the partial

22 answers given before and by the tangential nature of your
23 ; question.

24 BY MS. FINAMORE:() .

25 i
j G Then, are you saying that an alternative

ALDERSON REPORTING COMPANY, INC.
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11-4
1 design would not be substantially better unless it were

() 2 unless failure to use such a feature would prevent--

3 you from meeting the objectives?
i
| (]) 4 BY WITNESS LONGENECKER:

5g A I think the answer is..no,.that.is_not what-
?

@ 6 I'm saying.
E
R 7 G So, in other words, even though your present
A

| 8
design might meet the program objectives, it's possible

d
9

that an alternative design would be substantially better
o
H 10 - .

g in meeting those objectives?
=
k II

BY WITNESS LONGENECKER:a

fI A It is possible but I think very highly
c
"

13I'h E unlikely. It's within the realm of theoretical possibility%) - ,

E 14
y where anything is possible.
=
C 15
g G And in such a case, where you could meet

T 16
g the programatic objectives with your present design,
d 17
a but an alternative design would enable you to meet the=
M 18
= programtic objectives in a substantially better manner

,

19
) is it not also true that changing the design and the time

20
involved, would still enable you to meet the timing

21
objectives?

(]) BY WITNESS LONGENECKER:
23 ,'

3 A I don't understand the question. I'm sorry.
24

(]) G You stated previously that it's possible

25 | that you could meet the present design the programatic--

ALDERSON REPORTING COMPANY, INC.
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(11-5 I
} objectives with your present design but that an
1

() I alternative design might enable you to meet the objectives
3 in a substantially better manner; is that correct?

() BY WITNESS LONGENECKER:
4

$ A No, I don't believe I stated that.
"
3 6

G Is it possible, then, that you can meet youre

R
R 7
; present that the present CRBR design can~. meet its--

n
8 8" programatic objectives?
d
c 9
g BY WITNESS LONGENECKER:
b 10
S A Yes, it does meet the programatic objectives.=
E 11
g The entire project, the design, timing, all the rest,
d 12
3 does meet the overall LMFBR program objectives.
S

(]) ! 4 And is it possible that an alternative
E 14

.

y feature or an alternative design might enable you to meet
2 15 the programatic objectives in a manner that's
=

E I6 substantially better?e

h
17

BY WITNESS LONGENECKER:

} 18 A I just can't answer the question.c
"

19
8 Unless you could define the specific featuren

20
and we could weigh it as far as timing, I just can't

21 answer your question. I'm sorry.

22 0 Isn't it possible, however --
O

23 BY WITNESS LONGENECKER:
1

24 A Anything is possible, I'll grant you.
O

25| Theoretically it's possible but I think it is highly
1

ALDERSON REPORTING COMPANY, INC.,
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11-6 1 unlikely.
|

O 2 a Theax vou-

3 Now, I'm asking you to-assume hypothetically

O 4 th t such is the case and in such a case, isn't it true

5 that the time required for you to change to that-

| 6 substantially better feature, would still meet the timing
C
b 7 objectives?
K

] 8 BY WITNESS LONGENECKER:
d
c; 9

A. I'm sorry. I just don't understand the
$
$ 10 question.
Z
~

j 11 JUDGE MILLER: That's probably about as far
3

y 12 as we can go. We've taken up quite a bit of time on this.
5

13 WITNESS LONGENECKER: If you can give me aO.

m

i 14 specific --
$
2 15 JUDGE MILLER: Well, no, now. Let's not makeE
y 16 ' suggestions.
:r5

b^ 17 WITNESS LONGENECKER: I'm sorry.
5
!5 18 JUDGE MILLER: Just leave things where they_

i~
e- I99 are. We think we've exhausted the area.n

20 I think the Board understands what some of
2I

the problems are but then' we can't get you together, so

22
we suggest that you move on to some othe.r area.O

23 | BY MS. FINAMORE:
1

24|| G I'd like to turn to Page 28 of your
!25 ' !,

testimony.
;

ALDERSON REPORTING COMPANY, INC.
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i

1 And you state in the final sentence that

O 2 the cRBRP systems design grovides a hesis for a11 ehe

3 LDP systems design, referring to a table on Page 29 to

4 32.

5y When you say that the systems design provides
9

@ 6 a basis for the LDP, are y.ou saying that there will be
R *

b 7
no changes in the design, other than a scale-up in size?

A
! O BY WITNESS LONGENECKER:
d
d 9

?,
A. No.

H 10
g G What changes are you anticipating in the LDP,
=
k II

from the present CRBRP design?3

| 12 BY WITNESS LONGENECKER:
5

13 A. I can't list them all for you. I can say
=
5 I4 that they fall in two general categories.
b
_

{ 15 Design changes that are required due to the
m

>j 16 increased size of the plant and some design features are.

as

h
17 obviously size-dependent.

=

{ 18 And other features that would be incorporated
c ,

b
'

I9g due to the technological advancements that may be made
n

20 in the time intervening between CRBR and large developmental
2I plant.

22
G What do.you mean " time for CRBR"?

BY WITNESS LONGENECKER:
1

24
A. On its reference schedule.O !

.

25 :
! G Are you saying the difference between the
i

ALDERSON REPORTING COMPANY, INC.
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11-8 1 design, once it's operating or from the present time?

(^j't 2 Which changes are you referring to?~

3 BY WITNESS LONGENECKER:

| () 4 A Clinch River is obviously -- the design is

5g almost complete and'when it's constructed and operated
a

3 6 we will learn some things from that which we will
^
n
*" 7 incorporate into the technological base.
A
g 8 We, as described in the program statement,
d
* 9

. also have an ongoing base technology program that, for
o

h
10

plants which will be built in the time frame of the LDP,
;

$ II which is anticipated to be on the order of five to ten
3

f 12
years after Clinch River, if some of those features prove

Q
" ,

13

(]) j to be' promising, they may be incorporated in the LDP.
m

14
I can't tell you what they are because they

.e.

9 15g don't exist at this time but that is the reason for ourz
? 16

g base technology program.
'

6 17 g But setting aside the base program and also
#
{ 18 setting aside the necessary changes due to the scale-up
E

19g in size, am I correct that the LDP is presently anticipatedn
20 to involve the same design as the CRBR, except for changes
21 that you might make as you learn more about the plant?
22 BY WITNESS LONGENECKER:O
23 , A In a very general sense, that's true.

i

24 As I told you, there will be in a relativeO
25

sense, a substantial number of changes between the two.

ALDERSON REPORTING COMPANY,INC.
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1 There will be more cable in LDP because it's

Q 2 a larger plant.

3 There will be more concrete. There will be

Q 4 more feet of pipe but in the conceptual sense, the LDP

5g concept, as currently developed, is a loop-type plant
a

3 6 with gneral same systems and layout as the CRBR.
^
n
R 7 So, conceptually, they are generally
n
[ 8 equivalent.
O
ci 9 G Now, again, setting aside the changes that
?
E- 10
g are necessary due to the size of the plant, are you
=

$ 11 expecting there to be changes in the design due to theit

f II
information that you are learning or you expect to learn

3
13 from the CRBR?O5m

h 14 BY WITNESS LONGENECKER:
$

15 A. I would say that this is LDP or CRBR?--

ij 16
G You said that you --

as

h
I7 BY WITNESS LONGENECKER:

z

{ 18
A. I'm sorry.

i'
{ 19

Changes in the design to LDP?M *

20
Q. Yes.

I
BY WITNESS LONGENECKER:

22
A. I'm not expecting that there will be changes

23 to the design.

24
What I am expecting is that the construction

25 | and operation of CRBR will confirm the validity of the
i

ALDERSON REPORTING COMPANY,INC.
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l 11-10

1 design of the LDP.

(]) 2 g Well, given that, then, am I correct that you

3 are assuming that other than changes due to size, the
i

(]) 4 LDP will be pretty much the same design as the CRBR?

e 5 BY WITNESS LONGENECKER:

@ 6 A That's not what I said.,

E
b 7 What I said was, that conceptually they are

L 3
8 8 the same type of plant. They are both loop plants. One
d

| q 9 is obviously larger.
o
F 10
j They are both LMFBR's. They both have the
=
$ II

same general system layout as is shown in the Page 29;-30*

g 12 31 and 32.
5
"

(]) j
13

Thers will be changes, oL.' usly in the plants
14 due to size. There will be changes due to any

9 15g technilogical advancements that occur between now and thez
^

? 16
g time that the LDP final design and construction is

6 17
undertaken.o

=
$ 18

So there will be both of those. It's not_

P"
19

8 just designs.
n

20
G Yes, but then, at the present time,other than

21
changes due to size and other than changes in the base

program, is the LDP design the same as the CRBR design?
23

i BY WITNESS LONGENECKER:

24 A It is in concept very similar. It is not() 25 |
t identical to the CRBR.

ALDERSON REPORTING COMPANY,INC.
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11-11

1 g Now, again, other than changes due to size --

O 2 3uoos arttsa: rnis is settins reaunaane-

3 We're growing short on time. You're going to regret it

O 4 verv nore1v, o 1 usse e en e you see onto o eenins
5g else.

N

h 6 Or else. _
-- -

R
b 7 MS, FINAMORE: I have a final question.
K

$ 8 JUDGE MILLER: All right. Go ahead.
d
ci 9 BY MS FINAMORE:
$

h
10 0 What, if any, features are different in the

:::

k II LDP from the CRBR, at the present time, other than those
3

g 12 due to size?
E

O :d
13 BY WITNESS LONGENECKER:

h 14 A. It's again in a very absolute sense,there
$
2 15 are quite a few changas in the plant.
5
y 16 Let me explain what I mean by due to the; size.
as

g 17 I think you're talking about the LDP as a 1000 megawatt
N *

{ 18 plant.
i:
$ 19 When you go to a larger plant, one of the
n

20 notable changes between the two is the refueling system.

21 When you get to a core of the size of the large

22 developmental plant, you need a different fuel handlingO
23! scheme than we've used on FFTF and CRBR to be able to
24 reguel the plant in the nominal outage that you allocate;;

O
25| something like 16 days each year.

!

ALDERSON REPORTING COMPANY, INC.



'

6352

11-12 i . Therefore, you do have a'differentr. fuel

() 2 handling system, an A-frame fuel handling system on LDP

3 in the present conceptual design, where you have the

() 4 EVTM, ekvessel transfer machine on Clinch River, which is

5g the same as FFTF.
4

@ 6 That is a size difference.
R
b 7 You have a different decay heat removal
a
j 8 system on LDP than you do on Clinch River. The reason
J-

q 9 for that is that you have more decay heat in a 1000
$
H 10
g megawatt or 25,500 megawatt thermal core in LDP, compared
=

$ II
to the 975 megawatt thermal core -- I could go throughs

( 12 the plant and there are, you know, differences like that.
S

(]) j It is a four-loop plant because, again, of
E 14
$ the size factor.
M

h 15
I could continue to enumerate changes for

=

E I0 you but by and large, they are related to the difference
w

h | in the size factor and the things that we must do to make t hez
$ 18

plant operate and meet its objectives in the large size.=

19
8 4 So there are no differences that are due ton

20 factors other than size; is that correct?

2I BY WITNESS LONGENECKER: "

22 A No, that isn't what I said.

23 What I said is, there will be differences due
i

24 ' to size and due to advancements in the technological
g,1\-

25 | advancements which come about from the LMFBR base program.'

|
|

| ALDERSON REPORTING COMPANY, INC.
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11-13 I g And are they incorporated in the LDP at the

() 2 present time?

3 BY WITNESS LONGENECKER:
fM 4
(,/ A As I said, I'm talking about future-

5g advancements, so obviously they are not incorporated ata

3 0
this time.

3
2 7
; G On Page 33 of your testimony you. state in
n
8 8

the middle of the page:a
d
d 9
.j "That is the same manner that a
O 10
E large portion of the information
:
E 11
j obtained from CRBRP is directly
d 12
3 relevant to LDP. The information
S

() h from the design, construction and
E 14
s operation of CRBRP can also be
s
C 15
g reasonably expected to provide

significant information of relevance

d 17
g to commercial LMFBR's in the future."

i 5 18
g on what grounds do you believe that any future
"

19
$ LMFBR's will be of a design similar to CRBRP?

20
Briefly.

2I BY WITNESS LONGENECKER:

22 A I'm having trouble relating that question toO
23

the sentence in the testimony you just read.

24
What that sentence means to imply, is notO

25 that future plants will be identical. It obviously doesn't

| ALDERSON REPORTING COMPANY, INC.
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1

11-14 I say that.

O 2 tt =ev= en e casa cea e1=o be ree oaed1r
3 expected to provide significant information of ; relevance

4 to commercial LMFBR's of the future.

5g The maintenance information that we obtain
?

$ 0 from Clinch River, that I previously spoke of, information
R
b 7 on component performance, on core design and performance,
K

] 8 on the compatabilitj* of various materials with the
d

9
coolants, instrumentation and controls, operability,

@ 10
g plant availability, all of that information will be
=

hII relevant to commercial LMFBR's.

j 12 G Well, then, do you have any basis for believing
E

,

13 that the future LMFBR's would use a design that is
m

E 14 similar to the CRBR?
$

15 BY WITNESS LONGENECKER:

E I0 A. Yes.
as

h
I7

% What basis do you have for that?
::
$ 18 BY WITNESS LONGENECKER:
~

P

{ 19 A. My professional judgment that the concept that
n

20 we have is sound and is reasonably viable.

21 Obviously I don't think the we have stated--

22 in the testimony that it is obvious that this CRBRP isbv
23 not a commercial size LMFBR but I believe that the concept

24 which it demonstrates has a very reasonable probability
O

25 of being adopted in future central station commercial

ALDERSON REPORTING COMPANY, INC.
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/ I size LMFBR's.

O 2 e neve env ue111eies exeressed e concrete
3 interest in ordering an LMFBR with a design similar to

,

4 CRBR?

5 MR. EDGAR: Objection. Relevance.
4
E 0 '

JUDGE MILLER: Sustained.^
e.

$ 7
Irrelevant.

5 '

g 8
/ /a

o 9
i
O

$ 10

E
g 11

a
d 12
Z_

S
13O5m

E 14
#e
2 15

W

5 16
as

$ 17

= .

$ 18
-

U
19

8
n

20

21

22g
V

23

''

O
25

ALDER 50N REPORTING COMPANY, INC.
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12-1 1* G On Page 34 of your tes timony , you state that,

gd h 2 "As a result of tests at th e ZPPR on heterogeneous core,

3 the core design on the LDP and larger LMFBR's can proceed

r~s
( ) 4 with a higher degree of confidence."
v

5g Is this enhancement of confidence considered
9

@ 6 important, in your judgment?
R
C
S 7 BY WITNESS LONGENECKER:
s
[ 8 g re m sorry. Could you point me to the sentence
d
* 9~. that you are reading from? Where on Page 34?z
o
g" 10

0 It actually begins in the last word on Page 34
=
5 II and carries over to Page 35.
B

N BY WITNESS LONGENECKER:
5
a

13f') j A Okay, and your question was, please?
~s

= 14
g G Is,this enhancement of confidence considered
n
r 15
g important, in your judgment?

? 16
$ BY WITNESS LONGENECKER:

d~ 17 i A I think it's important that we did the testsg
-

5 18
= at ZPPR, and that gave us confidence to be able to predict
#

19
$ the core performance. So I believe the tests were

20
important, yes.

21
G Is there room for improvement in the

. (~') confidence of the design of the CRBR core?
| v
| 23 ,

j BY WITNESS LONGENECKER:
24 I, (''; f A I can't answer the question. I don't know;

!
''

i
'

25
| that -- I can't grapple with it. Improve the confidence?

| l
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12-2 I G Yes. You stated --

(]) 2 BY WITNESS LONGENECKER:

3 A I don't know how I could improve my confidence

(]) 4 in the C RB R co re .

5g g You said the results of the ZPPR tests
9

@ 6 improved your confidence in the core design; isn't that
R
$ 7 correct?
A

[ 8 BY WITNESS LONGENECKER:
O
q 9 A I'think test data in any manner will improve
$

h
10 to some degree your confidence that a system or component

=
$ II will function, and this is meant to imply that havinga

f I2 performed that test, we have a higher confidence in the
3

13() j core performance than if we had not performed the tests

14 in ZPPR.
x
2 15
w G I'm relating it to your degree of confidence
z

E I0
at the moment. Is there any room for further improvemente

C 17
$ in confidence as the result of further tests?
E
w 18
= MR. EDGAR: For what core, LDP or CRBR?

19
j MS. FINAMORE: CRBR. Oh, excuse me. This

20
sentence refers to LDP and so does my question.

21
MR. EDGAR: Well, you asked the same question

22
(~T while ago and it was confused on that point.
\_/

23{| JUDGE MILLER: Let's proceed.
24

BY MS. FINAMORE:
25

g Are you performing tests on the core design

!
| ALDERSON REPORTING COMPANY, INC.
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12-3 1 of the LDP?

(]) 2 BY WITNESS LONGENECKER:

3 A Are we? We have, to my knowledge, not yet

(]) 4 done any criticals in ZPPR. They are scheduled for later,

e 5 of course.
$

h 6 The CRBR -- or the LDP, excuse me, does have
R
$ 7 a heterogeneous core design. As the project progresses,
3
g 8 we would plan to do critical experiments for LDP, most
d
c; 9 likely in ZPPR, just like we did for Clinch River.
$
$ 10 This statement, again, says that the criticals
$
$ II done for Clinch River and the experience that we attain
B

Y I2 from the core will give us high confidence in the LDP core.
E
"

135 G On Page 37 of your testimony, Answer 23, the
( =

| 14 final paragraph in that answer,- you state that:
$j 15 "The major design features of CRBR were
z

E I0 the product of a systematic review and were
M

17 responsive to the needs identified by the
z

ultimate user - the utility industry."
w
" ^

19
$ Am I correct that those needs of th e utilityn

20
industry were identified during the period from 1968

21
th rough '72, based on your earlier testimony?

BY WITNESS LONGENECKER:
{)

23| A I don' t recall giving any testimony on when
24

the utility needs were defined. Are you speaking of --
25

Q. Written testimony.

! ALDERSON REPORTING COMPANY,INC.
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12-4 1 BY WITNESS LONGENECKER:

(]) 2 A -- a statement from my testimony?

3 G Yes.

^T 4 BY WITNESS LONGENECKER:(O
e 5 A The project definition phase of the proj ect was
3
a

$ 6 conducted in that time frame. If you'll look at the
R
E 7 Answer 23 on Page 36, I think that 's pretty well described
3
8 8 there, when we talk about during the project definition
d
c; 9 phase, having a cooperative activity with the utility
z
o

| 10 industry to define the obj ectives for the project.
=

$ II They are set forward in our quadripartite
3

g 12 contract between DOE . add the . utilities .
o

(]) g" I3
G And are those similar or the same as the needs

m
g 14 identified by th e utility industry that you mentioned in
b= -

g 15 the final sentence on Answer 23?
.

=

E BY WITNE53 LONGENECKER:
M

$"
17 A Yes, I would say so. I wouldn't limit it -- I

% *

$ 18
just can't limit it to that time frame, though.=

H"
19

8 The utili ties , obviously, are a partner inn

|
20

this project. They have over a hundred utility repre-

21
sentatives in the project with us.

The utility input and the assurance that we{>;
23 | meet the utility and user needs is done on a continuing
24

basis. So the time frame we are talking about was the{
establishment of the original objectives of the utilities.

ALDERSON REPORTING COMPANY, INC.
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12-5 1 Since that date, on a continuing basis, '% '

({) 2 through both the Project Management Corporation,

3 representatives f rom Tennessee valley Authority ,

() 4 Commonwealth Edison, the Breeder Reactor Corporation, all

5g those entities have periodically and continuously reviewe'd
4
@ 6 the design to assure that it is responsive to their
a
R 7 requirements. [(,; ~~

.

j 8 G Have the objectives or needs of the utilities
'

d
q 9 changed since they were identified in the project definition
z
o

10 pnase, to your knowledge?
,

II BY WITNESS LONGENECKER:
3

5- I2 |" A With regard to LMFBR's or central station
} ,"'

, ,

( } g 13 power plants or Clinch River or -- I'm having troubJe wi th
14 your question. Have their needs ch anged ?

'

e

h IS
G Well, according to your testimony, the project

:
m.

.

E I0
definition phase refers to the LMFBR program and itss

h
II demonstration facility; is that correct? ,

= '

M 18
BY WITNESS LONGENECKER: , , _ . ' " , 's -

s"
19

8 A Th e testimony refers to an interaction to"
,

define what would be the appropriate design features of s

'

CRBRP, as identified by the both cooperative effort

22

{) between the government, industry and the utilities-

23
So has their needs changed as regardsxCRBR? No .

24
g or as regards to the major features of Eic

25 !
'

C RB R?
'

i
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|12-6 1 BY' WITNESS LO N,G ENECKE R :
_

y
.

N ~yo, -

~

1 N g(G - ~ , w~
,.

.-
, -

,

,1 G But there have'.. icon changeosto the major
'

3

. . , .- - ,.-
, ,

(] fegtures.of the CRBR since that time, have there'not?4

| (, ;.. .- ,s

5 ~
'

y EY W[TNES$ ' LONGENECKEII:\'! (w<

" ' 4 '

not,td. -my'k.powledge,~
. ,c s,

@ 6 L Ud, '

.l}f ,
,

,,

| ;;- . - -
s

2 b 7 * hange'? ~g Such as ' core c c
. J ..;; ' i - ''

.

' , '8 8
'

'

- a L '' "*" NESS' LONGENECKER:'
' '

's-

d '- '- '' ~

. .
'

', *[ 9 A'A You said "maj or ch, apires to the CRBRT" There~ ~ -
z s m

' -

e 'o-

3

h_
10 nas been a changc to the core design. -

,
,

y
II

#
'g 4'<w \ g

There have been,'other evoltitionary changes.
..

- 7 s.
ti 12 "

s ince \'i9 6 8. I don't thinx any of gth o s e , in the terms ofz
y ,

, < . . .

13 major ' hanges to. t?te concept, I don't believe so. InQ g- c

E 14 .

""" %
' '

e ..

\;,s - -y the de t ai,'1, .y es . ,
~r

9 15 3 A 38 od'y,?ur-tec.imony you -. .

g g' On ,Dage f
. '-' '.

e s t at- e th a t ,
,

.- 16 ' ~' ~

s <-

$ " Re centi ,c va lua ti ons p'erformed in''th6 Uis. have indi.c ate d
,

.

g 17 no'? clear supeitorkty
'

of'one sys tem .over the o ther ,' ^ ref erring:,:
= . - , . -
M 18

*

to , pool. t.ype or loop-typ!. ,

1 1=
p , .-

y, .-

| 4 Can you tell he -- second' sentence from the
20 * ' '

-
' 'bottom. $

-.- 4

' 21 ! ,''
'- ' '

\' Car,? y ou tell'me who performed these recents

\ 's .;A
(22 , ; ,

1 \,'

evaluationi?- t-

) ~-

23
BY; WITNESS LONGEliBCKERf ' ~

' '

24 ' N *-- -

i There have been a numb er o f' 3h em . ,The oneO f.s e,
25 '~w s', s

with which I am most dumiliar is the one that was done in
s, s

-
.

, ' * .

. l ALDERSON,R6 PORTING Col 4 PANY, INC..
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12-7 1 evaluating the concept that should,be pursued. for the s . j

O
'

2 terse oevetoe eatet 81 eat- -

4.
3 That evaluation was performed by Rockwell

,,

\

O 4 'aeera etoa 1, oea r 1 c1ectric ^aveaced neector Sr te= -

e 5 Division, Westinghouse Advanced Reactor Division, Bal co k '
h .i,

j 6 & Wilcox Company, Combustion Engineering, Bechte1< National
. ,

b 7 Corporation, Burns & Rowe, and Stone & Webster.
X

'

] 8 ,
_ _ _

a
ci 9 '

2

h 10

_s
EH .a
p 12

a"
13

O
E 14W

2 15

n
j 16
as

6 17

:
!3 18
_

19
R

20

21

22

0
23 !

24-

O 25 ,~

'

l

|
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12-8 1 G On Page 39 of your testimony, Answer 25, you

n)(, 2 state that, "There is a lack of large pool-type reactor

3,, construction experience in this co_ntry.",

(),g,,4
'

Can you tell me what the construction skills
-

= 5 are th at are peculiar to pool-type reactor construction?
3'

h 6< BY WITNESS LONGENECKER:, gg
i R''

'

i 6 7 L I wouldn't say t.at they are peculiar. I would7,
.

% -

| 8 say that they are unique.
'

d -

c; 9 A pool-type reactor has a much larger vesselz
< c

g 10 in diameter and typically larger components than does a
=

5 II loop type.
S

g 12 As a result of this, at various sites -- well,
E

( ) f 13 at any site, it does depend largely as to whe ther there is

14 railroad or barge access to the site. There is a larger

j 15
amount of field labor required to construct a pool-type=

T 16
g reactor.

g 17
The best example is at Super Phenix. wherew

.

M 18
= they built the vessel and many of the maj or components on
#

19
8 site. You typically don't need to do that for a loop plant.

20
It is generally thought that the amountof

21
field labor that must be executed, the amount of operations,

(]) particularly machining and welding of large components that

23
i must 'oe cone on site in some way typically is not done

(]) with the same speed and the same quality as is done in
25 '

! the shops.
i
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12-9 i So there is a substantial difference in the

() 2 amount of field labor requirements , notably in the area of

3 the nuclear steam supply system and its components.

() 4 G On Page 40 of your tes timony , you state that,

e 5 "With flywheels on the sodium pumps, the time for initiation
E

$ 6 of boiling would increase slightly."
R
$ 7 Can you tell me how much that time would
n
j 8 increase?
d
d 9 BY WITNESS LONGENECKER:
$
$ 10 A Dr. Anderson.
E

$ Il BY WITNESS ANDERSON:
k

j 12 A It depends on how big a flywheel you put on.
5

(]) g Can you give me an estimate?13

h 14 BY WITNESS ANDERSON:
$

{ 15
. A No. Can you give me an estimate of the fly-
x

j 16 wheel size? I don't know, the bigger the flywheel, the
A

.'f
17 longer the time.

x

{ 18
G What I'm trying to find out -- well, what

E I9g range of flywheels are in existence that you might consider
n

: 20 using in.the CRB R?

BY WITNESS ANDERSON:

/) A You don' t have to have a flywheel. You can

23 ' build inertia into the motor, as we did on Clinch River.

24
[}

g Yes. I'm asking you to explain for the record

| 25 !
I what types of flywheels are in existence today --

l

:
ALDERSON REPORTING COMPANY. INC.
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12-10 1 BY WITNESS ANDERSON:

(]) 2 A A flywheel could be anything from an ounce to l

3 a million pounds. It's arbitrary.
|

() 4 g Yes. If one were to use a flywheel in the|

e 5 Clinch River Breeder Reactor Plant, what range of size
h
j 6 would one reasonably expect to include?
R
d 7 BY WITNESS ANDERSON:
M

| 8 A The range of size one should include is that
d
d 9 one which balances the need for coastdown with the need for
$
$ 10 limiting the transients imposed on the components in the
!
@ 11 design.
3

y 12 When we designed Clinch River, we considered
-

(]) Sg 13 putting a flywheel on and we found that we could build in

| 14 the requisite inertia within the motor and didn't need a
$
g 15 flywheel.
=
? 16g So anyplace in that range is satisfactory. Thes

f 17 optimum is the one we chose in Clinch River.
=

{ 18 g And in your tes timony when yca said, "The
E

l9g time for initiation of boilding would increase slightly,"
n

20 given the range that you've just mentioned, what would be

2I the range of time that you would envision?

22{) BY WITNESS ANDERSON:

23
! A I don't know the numbers.

4

{} g So you had no idea what you meant by "slightly"?

25
i

I
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12-11 1 BY WITNESS ANDERSON:
1

() 2 A No. I do have an idea. I just don't have the

3 numb ers for me.

(]) 4 '

0 Well, can you explain it qualitatively?
i

5 BY WITNESS ANDERSON:

$ 6 A Surely. If you put on a huge flywheel, it will
G
b 7 extend the time at which boiling occurs greatly.
A
| 8

If you put on a small flywheel, you extend the
d

I
. time at which boilingc occur very little.

o
g 10

G Are you talking about a matter of hours?z
E
E BY WITNESS ANDERSON:B

g 12
A If you put on a very small one, it will be

(]) Sj a small time; if you put on a big one, it will be a big
E 14
y time.
x
2 15

You can put on a flywheel which will give youw
=
~

16-

g hours, if you choose. Whether it's practical or not, I

( 17
don't know, and I know it will make the transients worse.w

m
$ 18
= BY WITNESS LONGENECKER:

19| A Could I add to that? I believe th e r e ' s a

20
reference made previously to flywheels added to Super Pheni;c.

;

21
They did that as a means of balancing the

(]) inertia. As Dr. Anderson said, we do that by actually |

23 | determining the proper size of the rotor on the pump.

() In the case of Super Phenix that, as I recall,

25 | was designed to add seconds to the total coastdown of th e
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12-12 1 motor. *

() 2 So I can't tell you what the time is to induce

3 boiling, but the total added coastdown time that they are

() 4 adding there is, to my best recollection, on the order of

e 5 60 to 90 seconds,
b

| 6 So we are not talking about minutes or hours.
3
2 7 g Dr. Anderson, assuming that one used a flywheel
a
j 8 that increased the total coastdown time by 60 to 90 seconds,
d
d 9 can you tell me what increase in time to boiling that,

!
$ 10 would correspond to?
8
$ II BY WITNESS ANDERSON:
B

f 12 A No. '

(]) sg 13 g can anyone else?

I4 BY WITNESS LONGENECKER:
$

{ 15 A No.
x

d I0 BY WITNESS KAUShAL:
M

h
17 A No.

x

{ 18 g on the bottom of Page 40 through Page 41, you
A"

19
8 state that:
n

0
" Increasing the pump inertia by means

21
of a flywheel beyond that required to provide

(]) adequate coolant flow increases the rate of

23
temperature change associated with system

24

(]) thermal transients."
25

Wouldn't it actually decrease the rate of-

ALDERSON REPORTING COMPANY, INC.
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12-13 1 temperature increase, due to a loss of flow?

() 2 BY WITNESS ANDERSON:

3 A Yes.

4 G On Answer 27.on Page 41, you refer to

5g " power systems operating temperatures."
e
@ 6 Dr. Anderson, does increasing the time to
R
$ 7 initiate boiling enhance the likelihood that the flow will
A

| 8 be restored before boiling begins in a loss of flow
d
q 9 acciaent?
$
$ 10 BY WITNESS ANDERSON:
$
$ II A Wo'uld you repeat that, please, slowly?
k

f 12
G Does increasing the time to initiate boiling

a

() 13'

enhance the likelihood that flow will be restored before

E 14 boiling beginsw --

$

BY WITNESS ANDERSON:

A No.

hI in a loss of flow HCDA?G --

z

BY WITNESS ANDERSON:-

P"
19

j A No.

20
G Would it increase that likelihood in any degree'

21
BY WITNESS ANDERSON:

A. No.

! 23
G Page 42 -- Page 44, you discuss the core-

Q catcher alternative.

25 ~
I Isn't it true that the Super Phenix does

i ALDERSON REPORTING COMPANY. INC.
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12-14 1 contain a core catcher in its design?

([) 2 BY WITNESS ANDERSON:
,

t

3 A The kind of core catcher you are talking about

() 4 is not included in the Super Phenix design.

5g g What kind of core catcher is included in the
a

@ 6 design of the Super Phenix?
R
& 7 BY WITNESS ANDERSON:
3
] 8 A What do you mean by " core catcher"?
d
c; 9 4 Any kind of core retention device.
2

10 BY WITNESS ANDERSON:
a
$ II A There are places within the reactor vessel that
3

g 12 have the capability of holding a portion of the core. I don 'G
c

IU
(]) define that as a core catcher.

| 14 g Page 44 you state that:
$

I
"It should be noted that (a) the core

catcher does not in any way reduce the

hI likelihood of an HCDA and that (b) any
x
$ 18

active features provided in the core-

s

g" 19
catcher have to perform in an extremely

20
hostile environment s ub s equent to an HCDA

21
and are inacceissible at a til a when they

(]) are required to function."

23
i Is your Point (b) not true of any other

24

(]) safety system in the breeder?

25 |

;

ALDERSON REPORTING COMPANY, INC.
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12-15 1 BY WITNESS LONGENECKER:

J)( 2 A I don't know, can't say categorically . The

3 point we're trying to make there is that we put our

(]) 4 emphasis on preventing core melts, and we think that

5g things like core catchers th at can act only after to
9

3 6 accommodate it in this type of hostile environment are not
R
$ 7 effective features of the plant.
X

$ 8
That's why we have not included them.

d
q 9

G Wouldn't the core catcher rely less on active
$

h
10 features than most other safety systems. in the CRBR?:-

$ II
BY WITNESS LONGENECKER:s'

f I2
A The systems that we have in CRBR are there to

S

(]) j 13
prevent accidents from occurring.

3 14E This is merely a catch pan that's there afterx
9 15g the accident has occurred, and as I say, we don ' t believez

d I0
that th a t ' s an effective approach to plant design.s

C 17
$ % Would the core cat.cher rely less on active=
5 18

features, since it is j us t a catch pan?-

b 19
j BY WITNESS LONGENECKER:

20
A I don't know.

21
_ _ _

()
23

4

24

O
I25

ALDERSON REPORTING COMPANY, INC.
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13-1 1 WITNESS LONGENECKER: It would depend on

2 the specific core catcher design.

|3 BY MS. FINAMORE: )

g)( 4 0 But isn't the core catcher primarily a pas-

e 5 sive system?
3
9

3 6 BY WITNESS LONGENEOKER:
R
$ 7 A I don't know. If you could give me a specific
M

| 8 design Catch pans are not inherently passive. Some
d
d 9 are cooled. Some have different active devices in them.
s
G 10 A core catcher is not an inherently passive
d
$ 11 device.
a
p 12 g Isn't it more passive in any type of design
5

(') y 13 than the other systems you have for mitigating accident%s a

| 14 conditions of the CDA?
D

h 15 BY WITNESS LONGENECKER:
=
j 16 A What other systems?
A

II 4 TMBDB and SMBDB.
e

'
BY WITNESS LONGENECKER:_

P"
19

8 A Those aren't systems. Those are acronymsn

20 for accident sequences.

21
4 The systems designed to prevent those accident

(J') sequences from having high' consequences, such as event-
%

23 | purge system?

24
'

(~j BY WITNESS LONGENECKER:
%>

25 I
i A No.
!
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13-2

) G Do you believe then.that the core catcher in

O 2 eny desien is more of an eceive system ehen the contain-

3 ment mitigation systems you've got in the design?

O 4 sv "'T"8ss 'o"os"scxsa=

= 5 A No. If you could specify for me a specific
h
j 6 core catcher design, I could do that comparison. I can't
R
& 7 in the abstract.
M

| 8 4 'Isn't it possible --

d
d 9 JUDGE MILLER: I suggest that we're spending a
N
y 10 lot of time quibbling, and that we're going to have to cut
$
$ 11 short your time.
Ec

I 12 I would think you could make a more profitable
5

13 use of it.

| 14 BY MS. FINAMORE:
$j 15 G Wouldn't the inclusion of a core catcher re-
=

3[ 16 duce the consequences of a CDA once it occurred?
v5

N I7 BY WITNESS LONGENECKER:
5
5 18 A. I don't know.,

i:"
19s G Isn't it possible that such would be the

M

20 case?

I BY WITNESS LONGENECKER:

22
A. Anything --

| JUDGE MILLER: That's a meaningless question.

We're not into some philosophical possibilities. Let's

25 get beyond that.

I ALDERSON REPORTING COMPANY. INC.
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) Let's get -- Let's conclude on a sub-

() 2 stantive basis what you're want to go into, because you're
1

3 almost through.

() 4 BY MS. FINAMORE:

e 5 0 Assuming that one has a HCDA Class 4, as
h
@ 6 described by Applicants, in which there is cracking of
R
$ 7 the concrete base mat, in such a situation wouldn't the
K

$ 8 inclusion of a core catcher reduce the consequences of a
d
d 9 CDA, if it functions as designed?
z'
o
g 10 BY WITNESS LONGENECKER:
E
j 11 A No. Under your hypothesis that it has already
a
y 12 reached the base mat, it would, by definition, have
5

13{]) already penetrated any device that you would deem to be a

| 14 core catcher.
$j 15
. So, in that sequence, no.
=
j 16 G Wouldn't the core catcher aid'you in avoiding
w

h
I7 the reaching of that portion of the accident?

=

{ 18 BY WITNESS LONGENECKER:
A
"

19g A I don't know without looking at the specific
n

20 design again. If one can postulate that you've gotten that

21 far, you have melted the whole core, it has melted the

22{} vessel, it has melted the guard vessel, it has melted

23 '
the cell liner -- I don't know what would lead me to be-

24
lieve hypothetically that it would not also melt through

25 t

! this core catcher, which you have hypothesized.
f
I
; ALDERSON REPORTING COMPANY, INC.
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i j So I can't say that that would give me -- that
1

(]) 2 adding that one additional hypothetical barrier would give

i 3 me any substantial nitigation.
!

()' 4 G Have you analyzed the impact of a core catcher

e 5 on NCDA, Classes 1, 2 or 3 for the Applicants?
U

h 6 BY WITNESS LONGENECKER:
R
2 7 A I don't know. I have not personally.
3
| 8 G Have the Applicants?
d
C 9 BY WITNESS LONGENECKER:
$
$ 10 A I. don't know.
!
j 11 i G Have you included any such analysis in your
B

g 12 testimony on Contentions 7(a) or (b)?
~

c
13 BY WITNESS LONGENECKER:{)

| 14 A No.
$

15 There is no discussion in my testimony,

j 16 obviously, of core melt accidents or analyses in the de-
e
g 17 tails of core catchers for classes 1, 2 or 3.
#
$ 18 G Isn't it true that the Applicants at one
P"

19g time did analyze a core catcher --
n

20 BY WITNESS LONGENECKER:

2I A I don't know.

22
[} G as part of the design?--

,

I23 BY WITNESS LONGENECKER:

24 A I don't know.

25
i G Are you familiar with the parallel design of

I ALDERSON REPORTING COMPANY,INC.
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1 the Applicants?

Oh 2 ar *Iruzss touczuzcxta=

3 A. Yes. I'm familiar with the parallel design

O 4 of the Applicants.
|

e 5 g Doesn't that include a core catcher?
E

$ 6 BY WITNESS LONGENECKER: |
e7

6 7 A. I don't know. Again --

U
j 8 JUDGE MILLER: I thought we sustained an ob- !
d I
d 9 jection to that two hours ago.
h
$ 10 WITNESS LONGENECKER: My reason for saying I
E

) 11 don't know --
it
y 12 JUDGE MILLER: Stop, stop.
E

13 WITNESS LONGENECKER: I'm sorry.

h 14 BY MS. FINAMORE.
$

15 G At Page 44 of your testimony regarding the no-

d 10 vent containment, you state on Page 45 that in the event
us

f I7 that any significant radioactivity levels are detected in
m

{ 18 the containment effluent, the containment atmosphere
i I9 is isolated through the use of containment isolationg

; 20 valves.

21
Are these valves active or passive features?

22 BY WITNESS LONGENECKER:

'
i A. Dr. Kaushal.

BY WITNESS KAUSHAL:

A. These are active features.

ALDERSON REPORTING COMPANY, INC.
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i G Do they close automatically or must they be

() 2 activated by operator action?

[ 3 BY WITNESS KAUSHAL:
1

() 4 A They close automatically.

e 5 G You state on the bottom of Page 45 that
M
e
@ 6 elimination of venting during normal operation makes
R
$ 7 containment access difficult. Have you weighed the ad-
N

| 8 vantages of -- that no-venting or the venting situation
d
q 9 against the difficulties yoo've mentioned earlier regard-
$
$ 10 ing maintainability during a no-vent situation?
$
$ 11 BY WITNESS KAUSHAL:
3

y 12 A Would you repeat that question? I couldn't
5

(])f13 quite understand it.
m
g 14 G okay.
$

$
15

. In analyzing the costs and benefits of a no-
a

d I6 vent containment, have you weighed the advantages, in terms
W

h
17 of dose consequences, of a no-vent containment against

=

{ 18 the difficulties in repair of such a containment that you
9

g" 19 mentioned earlier?

O BY WITNESS KAUSHAL:

21 A There are no particular advantages to a no-

(3 vent containment in this case, as our' testimony states.V

23| G There are no differences in dose consequences

(} resulting from an assumption of no venting?

,
/

|
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_____._____.__._m_ m - ____ _
- - -- -- ,w -y



Y

6377

13-7 1 BY WITNESS KAUSHAL:'

O 2 4. Tae aose guiae11nes are mee ror ene coneein-

3 ment as designed.

O 4 e sue wou1an e ene aosee oaenee, aegenaine on

= 5 whether or not you include venting of the containment, as
h
j 6 indicated in your testimony?
R
$ 7 BY WITNESS KAUSHAL:
;

{ 8 A. I don't believe so.
d
y 9 G Are you sure?
$
$ 10 _ _ _

E
j 11

a
y 12

s

O i ''

| 14

.'
2 15
5
j 16
us

6 17
E
r-
E 18
=
9
E 19
R

20

21 -

O
23 ,

'

O ,

25|

ALDERSON REPORTING COMPANY,INC.
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13-8 ] BY WITNESS KAUSHAL:

(]) 2 A I stated that I don't believe so.

3 G Does anyone- else know?

O 4 ("o re voa=e-)
e 5 O Mr. Longenecker, are you aware whether --
h
@ 6 Isn't it true that in the Applicants' own analysis of dose
R
R 7 consequences, the doses from a vented containment are much
A

| 8 higher than the doses from a non-vented containment?
d
d 9 BY WITNESS LONGENECKER:
i
e
b 10 A I'm not familiar with those analyses.
$
$ 11 G Are you, Dr. Anderson?
3

y 12 BY WITNESS ANDERSON:
c

13 A. No.

| 14 G At Page 46 of your testimony, you state that
$
y 15
, " Design measures could be taken to increase the probability
z

j 16 that no vent would be required. One cannot in practice,
W

h'
17 however, foresee all contingencies. Therefore, it is

=

{ 18 prudent and advantageous to include a filtered control
P
"

19g vent capable to assure the containment integrity cannotn

20 be challenged."

21
Are you saying in this statement that the

control vent capacility would prevent challenge to the)

! containment?

p)g BY WITNESS LONGENECKER:
%

25
! A Dr. Kaushal.

ALDERSON REPORTING COMPANY, INC.
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13-9

j BY WITNESS KAUSHAL:

(]) 2 A That's correct.

3 G Are you saying that there would be no way that

({} 4 containment would fail because of the -- if controlled
e 5 vent capability is included?
h |

d 6 BY WITNESS KAUSHAL:*

7 A Yes, assuming that appropriate operator j

f8 action would be taken, the containment will not fail.
jd I

d 9 I G So if appropriate operator action is not taken,
[
$ 10 ycur statement would not be the same; is that correct?
E
3 11 BY WITNESS KAUSHAL:
$

'

g 12 A You'll have to restate your premise. I don't
5

13
) understand it.

| 14 g Isn't it true that if the operator action was
i

15 not appropriate, the containment integrity could be

g 16 challenged?
M

g 17 BY WITNESS KAUSHAL:
#
$ 18 A If that's a theoretical possibility, yes,_

P; 19 that could happen.
M

20 MS. FINAMORE: I have no further questions.

2I JUDGE MILLER: Thank you. Is there anything

22
fS further?
U

23 MR. MIZUNO: Could we have a few m 2ents,

24 please?

25 JUDGE MILLER: Well, we're trying to utilize

ALDERSON REPORTING COMPANY, INC.
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all of our moments very carefully.
y

() 2 Dr. Hand, do you have any questions?

13-10
JUDGE HAND: No, thank you.3

{} MR. MIZUNO: No more questions.4

JUDGE MILLER: Judge Linenberger.e 5

b
8 6 BOARD EXAMINATION
-

BY JUDGE LINENBERGER:7

8 G At one point, the panel made a distinction

9 in its response to some question, between -- I think the
i

h 10 panel -- I heard the panel make a distinction between
3
5 ij project objectives and program objectives.
$
i 12 Could you explain very briefly what you were
e
o
d 13 referring to in that distinction?OS
E 14 BY WITNESS LONGENECKER:W
$
2 15 A Yes, sir. In the context of the program there
5
g 16 are objectives which are set forth in the initial portion
w

g 17 of our testimony. What that describes is the objectives
#
$ 18 that the CRBR is expected to meet in its contribution to
-

E
19 the total LMFBR program, which, as I've described before,g

n

20 does include demonstration plants, base program and at-

21 tendant fuel cycle activities.

- 22 The project objectives to which I was refer-

23 ; ring are those which we established at the beginning on

24 the project cooperatively with the utilities. TheO
25 | objectives, technically, economically and otherwise, that

I

ALDERSON REPORTING COMPANY, INC.
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1 Clinch River would meet in and of itself. Those are sat
,

(]) 2 forward in our key project documents.

3 We think we discussed the flow of those.

(]) 4 Those flow down to all of our requirements to assure that
,

e 5 we meet the project objectives.
h,

@ 6 G Do any of the program objectives fall within
R
6 7 your responsibility?
K

$ 8 BY WITNESS LONGENECKER:
d
c; 9 A Yes, sir, they do.
2

>o
g 10 G I guess I'm a little -- more than a little hit
$
$ 11 interested in one aspect of things here. .It'is
k

y 12 frequently the case that the better one tries to make~a

(]) 5g 13 product, the less useful it becomes.

| 14 It seems to me that a major overriding
$
g 15 consideration with respect to Clinch River is, first,
x

d I0 whether it will or will not achieve a breeding gdin
m

h
I7

of some worthwhile amount -- and I won't define " worth-
x

IO while" right now._

#
I'

8 I have seen or h~ard nothing.'in what youe
n

20
| gentlemen have discussed, either in your testimony or

21
orally, that indicates whenever you try to optimize

2() system design or component feature designs or whatever,

23 ' that you or somebody has immediately jumped in and

(~)s 24 | said, "Well, how much worse does this make the breeding
\. ,

25 !;

j ! gain?

! ALDERSON REPORTING COMPANY, INC.
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1 Now who does this? Are you gentlemen

hgg2 2 responsible for that sort of thing? If not, who is? Can

3 you talk about this for a little bit, please?

(^') 4 BY WITNESS LONGENECKER:
%/

|

e 5 A Yes, sir. We are In the aggregate, from--

3
9
@ 6 different perspectives, we have each participated in the
R
& 7 review and evaluation of the technical features and the
s
j 8 overall ability of CRBR to meet its project objectives.
d
c 9 I would begin by saying that in the initial
i
o
$ 10 guidelines that were established for the project, which
3

h 11 are contained in the initial contracts, there was --

B

j: 12 It is included. Reading gain is as one of the overall
5

(7 j 13 project design guidelines. So it is included there.w/ =

| 14 It has been evaluated continually over the
C-

{ 15 past. It has certainly been considered in the design of
:

9[ 16 the cor and in the design and performance of the fuel.
si

( I7 We, in our testimony and in some of the other
=

{ 18 discussions where we are describing how we will meet the
-

-

"g 19
objectives, specifically that of demonstrating its

n

20 viability as a central station power producer, have

2I emphasized the other features: heat transfer, electricity

22
generation, reliability and availability, those aspects,

(v-}
23 | rather than the breeding gain, merely because we feel

24
(q that the other work that we have done at the various,

\j |

test facilities that we have give us high confidence that

>
| ALDERSON REPORTING COMPANY,INC.
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1 an adequate breeding ratio meeting the design guidelines
13-13

||| 2 can be met.

3 We believe that from a utility perspective

( j) 4 the particular aspect of the project which we are tryingw

e 5 to demonstrate is the reliability of this machine operat-
h
@ 6 ing in a utility environment as large as a central sta-
R
R 7 tion power producer.
3
| 8 In our testimony that's why we have emphasized
d
9 9 it. It does not, in any way, diminish that importance as
z
o
g 10 a project objective or guideline.
$
@ 11 BY WITNESS ANDERSON:
5

I 12 A May I add to that?
E

(~) y 13 g Please
s. m

| 14 BY WITMESS ANDERSON:
$
2 15 A In the original design of the Clinch River

d 10 Breeder Reactor -- the original core design, we had planned
M

I7 to use light water reactor discharged plutonium, which

I8 would have given us a very good breeding ratio._

;
"

19g Later, it became apparent that that was not
n

20 going to be available on the right time scale; and we had

21 to use higher Pu 239 isotopes plutonium.--

22
{ That led to a lower breeding ratio than we

23 ' had set as a guideline on the project, and we sought many

24 I
('/) j ways of improving that.
~

25 ,
| One of the most important attributes of the
:

| ALDERSON REPORTING COMPANY, INC.
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13-14 i heterogenous coro -- not the only one -- was improvement

(]) 2 of the breeding ratio in the reactor.
l

3 By putting in the heterogenous core, wa did
1

(]) 4 indeed get our breeding ratio. So we did look continually

e 5 at the breeding ratio.
U

$ 6 Another aspect of that that affects the design

7 of the plant is that, in addition to breeding gain,
n
[ 8 we have to look at the doubling time of the plant. That
d
d 9 involves the power density of the reactor, and that, in
M
$ 10 turn, affects the flow rate through the reactor which
!
j 11 affects the pump design.
3

y 12 The pump design is a relatively high-head
5

13 pump, in order to insure that it will meet the doubling{])
| 14 time of the plant.
$
2 15 So throughout the design -- not only the
f
g 16 core, but also the plant components, we have to look at
e
g 17 features that would insure that we meet the breeding
$
$ 18 gain and doubling time desired for the plant.
E

19g G What is it that has given you confidence that
n

20 the design parameters that you have adopted, such as the

21 ones you've just been discussing, will indeed enable

22 the system to achieve a desirable breeding gain and

23 doubling time?i

24 BY WITNESS ANDERSON:

25 i A The physics test that we performed in the

ALDERSON REPORTING COMPANY. INC.
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13-15 1 zero power plutonium reactor mocked up exactly the iso-

) 2 topic densities of all of the materials in the reactor,

3 its size and verified the breeding gain that can be

(]) 4 expected on a physics basis; that is, the number of atoms

5g produced per atom destroyed.
9
j 6 In addition to that, we've done a lot of
R
d 7 testing in EBR-2 of the fuels to be used in the plant.
M

| 8 Knowing that we can get the power density from the fuel
d
d 9 and that we can get the right physics from the fuel
5
g 10 itself, we have very high confidence that we can meet the
E

$ 11 breeding gain, power density and doubling time of the
3

N 12 plant.
E

0 " '3: - --

| 14

m
2 15
:
j 16
w

d 17

:
$ 18
=
N

19c ,
a

20

21

()
23

24

O
25
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1

I14-1 1 g Your answer to Question 15, which starts at
!

.go() 2 the bottom of Page 25 and is completed the upper half of

|3 Page 26 your prefiled testimony, addresses the -- in '

() 4 a sense, the conservation of non-renewable resources, and

e 5 yet it is not at all clear from the words used in the
2
N

$ 6 answer that breeding is an objective at all, and it's not
R
$ 7 at all clear from the words used in the answer what good
M

| 8 the Uranium-238 is doing, unless one assumes something
d
c[ 9 which is not said, namely that the whole point of the
!
$ 10 things is that it breeds.
$
$ II Isn' t the conservation of non-renewable
a

f I2 resources rather intimately tied to the question of

(])Sg 13 breeding?

I4 BY WITNESS LONGENECKER:
E
g 15 A Yes, sir, it is. We in the answer are
=

E I0 perhaps assuming -- again, the answer assumes that
A

breeding will occur in accordance with the design
=
$ 18 guidelines.-

19
g What we are mak.ng here is rather the

20
straightforward statement that the use of an otherwise

21
unusea isotope of uranium, Uranium-238, in the reactor to

(]) be used to breed plutonium to be used as a future fuel

23 ,
! thus extends the U.S. resource base, and to the degree that
.

(]) it is used would prevent us from needing to burn other
25 |

I exhaustible resources such as coal or oil.
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14-2 1 It certainly -- Breeding in this instance,

(]) 2 though, is certainly an important element of proving this

3 objective.

(]) 4 0 While we are on the subj ect, let me ask --

e 5 again, I care not who answers -- what breeding gain and
h
@ 6 doubling time is currently considered to be achievable
R
& 7 through the present Clinch River Breeder design approach?
A

[ 8 BY WITNESS ANDERSON:
O
q 9 A The breeding ratio we believe we will achieve
$
$ 10 is 1.2, and I'm weak on the doubling time. I think it 's
!

@ 11 30 years. Is that right; do you know?
k

j 12 BY WITNESS KAUSHAL:
3

(]) f 13 A That's approximately correct. I don ' t know

| 14 the exact number, and the breeding ratio is substantially
$j 15 greater than 1.2.
=
j 16 g Greater than 1.2?
d

N I7 BY WITNESS KAUSHAL:
$

b I8 A Yes, sir.
A"

19
8 g Well, then, it --

n

BY WITNESS LONGENECKER:

21 A I believe the distinction is you had asked Cae
1

22 I

(]) question as to what is achievable. We do have a plan, as

"3'
we go from first core to future cores, have the option to

24
(} go with higher performance in some circumstances.!

!25
I believe -- I'll let Dr. Anderson speak. I

ALDERSON REPORTING COMPANY,INC.
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'14-3 1 believe he was addressing first core, and what

() 2 Dr. Kaushal was speaking of was ultimately what you could
;

3 achieve through some other combination of events of fuel
m

Q 4 features.

5 BY WITNESS ANDERSON:

6 A I migh t also mention, if I may, that the same
R
b 7 core design features in a larger plant lead to better
a
S 8M performance in this area, because inherently there's less
d
d 9
j leakage of neutrons from a larger plant.
S 10
g So with the same general design features you
=

fII would get considerably better than a breeding ratio of 1.2

d 12z at a larger plant.
3

13O g- g What you are saying is considerations of
E 14
y scaling to a larger size are favoring an improvement in
z
2 15
g that performance?

? 16| BY WITNESS ANDERSON:
F 17
d A Right. Yes.*z
$ 18
g g Again, and I'm not sure which page it occurs
"

19
$ on, b at somewhere in here is a discussion of CRBR meeting

20
an economic objective.

21
Perhaps you gentlemen can tell me faster than

"
O r cea fiaa ie --

23
j BY WITNESS LONGENECKER:

() A Yes, sir, that's Question 13 on Page 24.
'

25
g I again see a discussion in answer to that

ALDERSON REPORTING COMPANY, INC.
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,

'
| . S' Nk;-4 1 question that would -- could conceivably:bp satisfied by s

,i , t. i, 1 ,

h 2 , another kind of plant design. By " ano'ther ;.'cind , 't I me an '|

^N 3 something other than a lightwater i'eactor, that wasn't
s' %

O 4 ineenacd ee breed at a11.
s\ % ~

.

.. .,

a 5 i ( Again, 'it seems to me that e'conomic feasibility
3

'
, N..

$ 6 is to my way o'f thinking -- correct me if I'm wrong --
+ a-

g -%, .

,

6, 7 not divorceabie f rom a ' consideration of whether the' bdtBR,.
3 'b} 'N. ,

| 8 cemonstrates that it can? breed suc.kssfu.11y, and yet none
d i\ ''

-
t

c; 9 of this discussion t.cOchey on that point.. '
2
o - -

h
10 Are you s'aying that even i'f hhe breeding gain'

- , s,

4 II is 1.00, it's s tilL going to acnleve its econoidic
is s i +

,
'' -d 32 ,

2; objectives, or deponstration of economic feasibility?
S

h j 13
BY WITNESS. LONGE 1EbKE : ,

g

'

E 14
A. Judge Lint.:nl e rge r, ,if I might try to put thatg f

E 15 \ - -

G in the context of the total program again, one of the
* ,

f 16
g elements, again, of the program is a fuel' cycle development ,

| going along with demonstration plants , which is Clinch

!3 18
::: River and the Base Tech Program.
E-. t
"

19 '

j We are assuming and have high confidence that

20'
we will meet our design guideline for breeding ratio.

21
The economics on the fuel cycle, of course, are,

'22

O 23 !
highly dependent n other circumstances which are outside

the control of Clinch River.
24

Q That has to do with the costs of building
25 -

I reprocessing plants, transportation, the operating modes
!

!
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14-5 1 therein.

() 2 The other element of the program, the fuel

3 cycle development, will determine to a great degree the

() 4 economics in that area.

5 We obviously do our part of ,that with the fuele

$

h 6 that we deliver to them and the amount of plutonium that
G
$ 7 we breed; but since we are only one element of that, that
3
[ 8 demonstration in and of itself will come from another
d
j 9 portion of the total progr'am, that total demonstration.
8

h
10 0 It seems to me, however, that the ease with

E
% II which one -- or the margin with which one might meet
3

f II economic objectives is considerably widened -- or to put
c

13(]) a it another way, the task is made easier if the plant

I4
contributes some plutonium somewhere along the line as a

$

b result of the operation.
z

d BY WITNESS LONGENECKER:
M

hI A Yes, sir, and again I'll say we do have high
z
5 18

confidence that we can meet the breeding ratio objective=

19
g as stated in the design guidelines of 1.2, as Dr. Anderson

20 .,
:

| sala.

21
Similarly, the core and LMFBR cores do have

() the inhe rent physics capability of achieving higher
23 ;

i breeding ratios, if necessary in the scheme of the over-
| 24
| (]) all LMFBR deployment scheme.

25 -
I We have high confidence in that based on the

.

| ALDERSON REPORTING COMPANY,INC.
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|
14-6 1 work that we've done. We think this operation FFTF/EBR-II

J
'

(_3
r

/ 2 continued base program will demonstrate that.

3 My point was that as far as the portion of that

() 4 which we control, we believe that we can do our adequate

5j share to breed enough plutonium.
4

h 0 The ques tions that mus t be demons trated are
R
*
E 7 those other elements in the fuel cycle of the economics
; .

k 0 of physically separating it, putting it back into a
d

I usable product.

b 10
g But those are really outside of the control of
=

,$
II the project, per se.

d 12
3 g Not an immediately relevant point, but where
=

() is ZFPR located?

E 14 'e
d BY WITNESS LONGENECKER:
u
9 15
g A That's in Idaho, sir, the Idaho National

16 |
$ Engineering Laboratory. It's in the vicinity of EBR-II.

g 17
g G Where are the plant models and mockups that are
$ 18
= discussed and pictured in your testimony located?
s
E 19
j BY WITNESS LONGENECKER:

20
A I believe you are referring to the ones we

21
discussed -- there are several models and mockups of the

22 |() plant.
23 ,

! I believe the ones we referred to in the
1

24

(]) testimony, Judge Linenberger, particularly on Page 22, the
25

ones we discussed regarding maintainability, the main model

ALDERSON REPORTING COMPANY. INC.

- -



G3S2
|

14-7 1 which is shown in Figure 2 is located at Burns & Rowe in
A
() 2 Oradale, New Jersey.

3 That is a whoJe plant model, as it's discussed
s

i 4 there.

5 g What about the mockup shown on Figure 3?

6 BY WITNESS LONGENECKER:
R
8 '

' A Dr. Kaushal.-

M

| 8 BY WITNESS KAUSHAL:
d
c; 9 A The mockup was made at Walsh Mill, the
$

h
10 Westinghouse Advanced Reactor Division, Walsh Mill.

=
$ II BY WITNESS ANDERSON:
*

f I2 A If I may add something, the illustration
a

13(]) - Figure 2 is the best we could get our picture, but the

. 14
model is immense, but the model fills a whole room and is

=

{ 15
well worth seeing if you ever have a chance to go look at=

d it.
w

6 17
a- G Very good.
=
$ 18
= On Page 27 in the *aiddle of the page, contained
#

19| in answer to Question 17 is a statement about size of
20

extrapolation factors that are considered prudent a--

i

21
prudent compromise between technology advancement and

(]) risk of scale up.
23

Are the numbers 2.5 to 3.5 the result of

(]) somebody's seat-of-the-pants judgment, or are they real
25

| hard analyses of scaling problems that went into that?

ALDERSON REPORTING COMPANY, INC.
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14-8 1 BY WITNESS LONGENECKER:

(m(,) 2 A Judge Linenberger, I believe that there is a

3 reasonable amount of analysis that goes into determining

() 4 those factors, in particular the ones that we have

5 evaluated, as we have looked at scale ups in foreign

$ 6 breeding programs, we have looked at scale ups which were
R'

$ 7 taken in lightwater reactors.
A

| 8 We have looked at other technology, such as
d
c; 9 in gas turbines, jet engines, and things like that, and
E
* 10
g what we find is very roughly speaking in the range of
=

$ II two to threr 1 half is a generally accepted scaling*
,

j g 12 factor, and more high technology applications is
c

() believed to be, without some other extenuating circumstance ,

E 14
g in the reasonable range of engineering j udgment to be a
=
9 15
E prudent scale-up step.=

T 16| G Well, when you say "high technology applica-

d 17
tions," are you saying that same range of scale-upw

=
$ 18
= factors will attain for airplanes, jet planes, for example?

19| BY WITNESS LONGENECKER:
20

A To the jet engines, I believe you will find
21

some definite s imilari ties . Can't make that with the

(]) weight and wing span and all the others that go with it,
23 ,

j but by and large, for the jet engines, that is true.
24 '

(]) G Page 35, in answer to Question 22, that answers
25 !

| a popularly asked question, but I don't think rea'lly says

f
i ALDERSON REPORTING COMPANY, INC.
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14-9 1 why it is true. '

2 A popularly asked question is: Why does the

3 United S tates need to do something new and different in ;

() 4 breeder technology, at least so far as newspaper and

5g many periodicals are concerned in their coverage of
9

@ 6 breeder programs? The efforts of the French have been
R
b 7 given a lot o f -attention, and I think it is reasonable to
n
j 8 wonder why we should spend - the U.S . should spend several
d

f9 billions of dollars to do something that maybe the money

10
j the French have already spent will do in an acceptable way,
=

fII also.

g 12 Implicit in what I read into the answer of this
c

()o 13 question is that is not a good enough approach of the U.S.

E 14
$ Can you shed light on that?
=
9 15
G BY WITNESS LONGENECKER:
=
~

]-
16

A Well, Judge Linenberger , in answer to the

6 17
y specific Question 22, what we are trying to imply there is
-

5 18
= that the design of Clinch River and in fact the way the

19| United S tates approaches designing any FRLMFBR plants

20
is a very detailed integral process and each portion of

21 ,

that demonstrates the highes t degree of confidence in the 1

22 |() technology that we believe we can manifest in the particular |

!

23 | part of the plant.
24 I() | As such, when a design as involved as this one
25 I

has almost 90 percent design completion, we can look at

ALDERSON REPORTING COMPANY, INC.
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14-10 1 other features in other plants which in and of themselves

() 2 may have on the appearance to have some advantage, some

3 slight advantage over the features we have.

() 4 When you look at incorporating a new feature

5g into a totai design, what we generally design is for that
9
@ 6 advantage one derives a number of attendant disadvantages
R
C
S 7 for the sys tem as a whole, and the description that we've
s
] 8 laid out in here as to how we designed.the plant,
d
q 9 starting from the over-all requirements to the OPDD to
$

h
10 the system level to the subsystems to the components to

=

-$
II the materials is a well-integrated one.

s

f I2 By and large, we believe on balance that we
c

(])f13 have what is the optimum set of design features for

E 14w Clinch River.
b
-

0 15
h In looking at the French approach, they havem
i 16

g taken a different approach to plant design. Theirs has

d 17
been different in terms of the scale of the technology,m

x
$ 18

the components that they incorporation; but by and large,=
s
"

19
j when you look'at the basic technology, it is by and large

20
the same.

21
It is more like the -- the differences are more

(]) like the differences that one would notice between a Ford
23

and a Chevrolet, and the debates as to how you go about

(]) designing each of those riga' t down to the hood ornament,
25

than it is some basic differences in the te ch nology .

ALDERSON REPORTING COMPANY,INC.
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14-11 1 I personally believe that our plants have

2 advantages over the French designs, and we find th at in

3 their support for our going forward with Clinch River, and

C) 4 their interest, their keen interest in some of our features
,

5g particularly heterogeneous core and a very intense
e'

h 0 interest on our development on steam generators.
R
b 7 So I would say it is recognition by both
A

| 8
countries that we desire to have the capabili ty , the

d
ci 9
g domestic indigenous capability and somewhat different
O 10
g scientific approach to how we achieve obtaining an
=

*E 11
g LMFRB capability,

d 12z __ _

c

Oi'
E 14
#=
2 15

j 16
us

y 17

5 18

i3
E 19
!!

| 20
|

21

0
23

!

24

i

25 j

|
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1 g Should I infer that somewhere in this

O 2 country there has been an effort of some sort that has

3 looked at the French approach and decided that the

O 4 taraa evero ca te more ae ireb1e2

e 5 From a technical point of view, now,
h
@ 6 BY WITNESS LONGENECKER:
R
C
S 7 A Yes.
A
j 8 g Let's face it now. It's a way to spend money,
r)
C 9

!,
r,are, but that's -- let's not bless it on that basis.

h
10 Has there been an engineering evaluation

=
$ II that you know of that gives one reason to want to spend
it

j 12 this money to do something in a different way, rather
5

13Q than adopt somebody else's approach?

| 14 BY WITNESS LONGENECKER:
$

15
A. There are a number of technical reasons.

j 16 There are a number of reasons in the national interestus

h
I7 for having our own indigenous energy supply, obviously.

=

@ 18 But technically, we think design of our
a
{ 19 breeders and technology we develop is equivalent and in
n

20 some cases, is superior to the French technology, which
t

21 is the reason we have gone thetway we have.

22 .i t the same time, say, in the context of the

23 total program, not speaking just for Clinch River, but

24 it's obviously, in my opinion, desirable to have our own
V

25
indigenous supply, our own supply capability.

I
.

I
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15-2 1 I would personally find it unacceptable to i

|() 2 have to import LMFBR's as we've imported oil and other

3 things through the past.

() 4 I believe we have a technological base in

5j the industry that can perform as well or better,
9

@ 6 producing these, as can the French.
R
*
S 7

G Okay. So be it. I don't want to debate with
3
| 8

you, but I would certainly note that the Japanese economy
d

I
has done very well based on a starting point of importing

e
H 10y technology.
=
k II

I just hope we're not too proud to use3
d 12
3 somebody else's technology that can save us some money.
=

/') d Certainly, I'm not proposing that we import plutonium
13

(_ g

E 14
g from France but I hope we're not too proud to make use
C 15h dof things they've done right.m

E I6 BY WITNESS LONGENECKER:
A-

h
I7 A No, sir, and I apologize.

=
$ 18

I didn't mean to debate the point with you._

P"
19g I thought we were coming at it from the same angle .e

20
I would po' int out that we do have with the

21
French, the Japanese, the British, the Germans and others

() extensive technical interchange programs and we've learned

23 some things from them.

{]) They have test faciities like we do.

i Fimilarly, they have learned some things from us but I'd
|

ALDERSON REPORTING COMPANY, INC.
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15-3 1 say in the aggregate, our opinion is that CRBR is an
1

() 2 adequate product and, in fact, our technology as a whole
1

3 I believe is -- has some obvious advantages to theirs.
'

(]) 4 By and large, they have taken a different

5g approach than we ha ve. We have a very extensive,
"

@ 6 thorough research and development program. They have a
n'
E 7 much more plant oriented program.
A
8 8 They construct plants and they do their --
O
q 9 get their experience from operation but I wouldn't sayzc
g 10 that the differences of approach in any way denigrates
=
$ II

the effectiveness of our technology.
3

| 12 % On Page 40, there is a discussion concerning
5

13 transisnt overpower and loss of flow events and in other

| 14 testimony and discussions we've had in the recent past,
$
y 15 with respect to such events, the term is usually -- has
=

j 16 been preceded by the word " unprotected", transient
w

g 17 overpower. " Unprotected" loss of flow.
$

{ 18 I'm just curious. Are you talking about
P

{ 19 something different here than as represented by the
n

20 terminology "uprotected TOP" or "UTOP" and"ULOF"?

21 BY WITNESS LONGENECKER:

22 A Could I have Dr. Kashual address that, please?

23 ; BY WITNESS KASHUAL:

24 A I believe these are the same things, Your()
25 ,-

Honor.
~

.-
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1 If you notice on about the fifth or sixth
_

O 2 line:
.

3 "For the postulated transient

O' 4 overvo er eveat- enee e==u=e re11ure

e 5 of both reactor shutdown systems -"
h
h 6 By protection, that's what it means. That
R
& 7 neither of the reactor shutdown systems operate in
a
k 8 conjunction with the transient overpower.
d
:i 9 g. All right, sir.
E
h

10
I'm close to winding up here but, getting

=
$ II back to the core catcher concept for just a moment, onit

f I2 Page 44 and your statement (b) there, at the top of Page
c

Oi' 44, he rd your words in answer to the question by
| 14 In terveno r::s ' Counsel.
$
h They didn't tell me, though, how or whetherz

~

16
g anyone has looked at the possibility of putting a
!;[ 17 refractory material of some kind, fabricated into a cup#
h IP or bucket or dish or whatever underneath this whole
c:

19g thing to further reduce the possibility that if something,

'

l n

20 drains out the bottom of the concrete foundation path
2I and gets underground water or does something bad; now,
22 has anybody really done some kind of analysis with respect
23

to utilizing just a passive refractory dish to --

|
24

BY WITNESS ANDERSON:

25
A. Yeah.

|

|
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15-5 1 4 And I haven't heard why that's so objectionable.

O
() 2 I don't the statement following (b) doesn't explain--

3 that.
.

() 4 BY WITNESS ANDERSON:

g 5 A We have looked at hat and other nations have
9
3 6 looked at it as well.
R
$ 7i

The rub is that given the probability of the
a
j 8i

event, the addition of that device doesn't change the,
d
" 9~. probability of consequences very much because, to thez
o
F 10
y, same degree of conservatism you assume the event occurs,
=
N II

you cannot prove that it won't eat through that passive3

g 12 core catcher.
E
a

13(])5 So the next thing you do to increase the

| 14
reliability of not eating the core catcher then, is you

$
' 9 15t g add cooling and then you've got the problem of relying=

^

on the cooling.
I 6 17'

But I won't get into that stage.a
=

{ 18 Staying with it as a passive unit, we haven't
P
"

19g been able to convince ourselves that the debris and sodiumn

20
which gets into the core catcher wouldn't also penetrate

2I it.

22

(^s) For example, if you make it in blocks, it
s.

23 can go in the cracks between the blocks.
I

24
) If you cement it up, it can eat through the

25
cement.

|
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1
1

~5-6
i1 If you make it a powder, it can float the i
1

O)(. 2 powderr.

3 We have. looked at these. The Germans have

('l_/ 4 looked at it, as someone has said in the proceeding some

5j place, I'm sure. The SNR-300 plant in Germany is going to
?

@ 6 put in a core catcher but not because the designers feel
R "

b 7 it adds to the health and safety of public but because
R
j 8 they are being ordered to put it in.
O
q 9 Now, that's still up in the air. I' don't
z
C
g 10 know how that's going to come down.
$
$ II But, basically, what we tried to do is put
3

y 12 in features that would add to the protection of the
:

(]) health and safety of the public and we didn't see that13

| 14 the core catcher option added to that.
w ,

m

g 15 g Okay.
m

j 16 Finally, the very last s en t e n'c e of your
w

( 17 pre-filed testinony on Page 47, the answer to Question 31.
i
{ 18 It's not clear to me that the answer stated-

-

| 19 there implicitly embraces the consideration of programn
20 objectives.

21
In other words, I can read that as saying,

22
(] "We'll look at individual CRBR features - " , and that's
s-

23 |;
the language that's used there, " features", "and we've

24
satisifed ourself that each feature we can't replace--

25| any given feature with something potentially or
'
1
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15-7

1 substantially better".

2 Kow, was that statement meant to include

3 that putting these features together, that we can't

O 4 substentie11y meke better, w111 give us a good shoe ee

5g the. program objectives? Or were you just looking
a

3 0 strictly at engineering considerations of individual
^
n

b 7 features?
K

_ BY WITNESS LONGENECKER:
d

}"
9

A. Judge Linenberger, that one was intended
e
H 10
g primarily to be a summary s tatiement on the evaluation of
.:

f alternative design features.

d 12z I would say -- I believe it's contained in

Ol' grior goreien of our testiony, in the eirst he1f ofe,

E 14
y the testimony. We treat the ability to attain the programx
2 15

objectives. I do believe that could make -- clearly thew
z

? 16
y statement that having evaluated all the alternatives,

d 17

the ones mentioned here and others and we do mention inx
x
$ 18
= the testimony -- you've seen our design review evaluations
E 19 ~'

% sheet.

20

I think one of the entries in there is Have
21

You Considered Design-Alternatives? And we do that
22O periodically.
23

| We have over the life of the project.
"

O =en ser enee no re eures enee neve been
25

evsluated would be deemed by us to be a substantial

ALDERSON REPORTING COMPANY, INC.
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15-8
1 improvement in our ability to meet the program

2 objectives.

3 G One final question.

(') 4 I believe one of you gentlemen testified that

5g or stated that assuming some breeding gain accomplishment
9

@ 6 in the Clinch River design, whatever it is, will probably
R
R 7 look better when you go to the LDP system, because of-

K

] 8 the advantages of larger size.
d
c 9
j Now, some things in life are unfortunately
c

h non-linear. I can see perhaps if you had a breeding
=

$ II gain of 1.2 and you went to the LDP, it might be-1.3.
3

g 12 I can see also, however, that if you had
c

(]) f13 breeding gain of 1.0 and you went to the LDP, it might

| l-4 still be 1.0. I don't know.
$

,

{ 15 7 m asking you. Can one automatically depend on
m

E I0 breeding improvement as you make the tran'sition to LDP,e

, even if Clinch River itself fails to have a breeding gain?
x
5 18

BY WITNESS ANDERSON:-
~

H
"

19
j A Yeah. The inherent layout of the reactor

20
assemblies, the :>reeder blankets, the core fuel assemblies

:

21 |and control assemblies, and the materials are essentially i

(]) replicated, as we went from the Clinch River design to the

23
LDP design.

(]) In other words, we had the same ratios of
,

25 \ |
! materials and essentially the same arrangement. So, the i

i

| ALDERSON REPORTING COMPANY,INC.
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15-9
1 only thing that really changes,when we.go to a-larger -

() 2 plant, is that there's less surface area per unit volume.

3 And, thereby, fewer of the neutrons leak out of

() 4 core to be absorbed in reflector or structural materials

g 5 within the vessel, and, therefore, those neutrons
9
3 6 there in the larger plant are available to. enter into-the.
9
b 7 chain reaction and increase the breeding ratio of the
A

| 8 plant.
O

fI So, it's a fundamental fact of physics, that
c
F 10
g going to a larger breeder, given all other things constant,
=

5 II gives a better breeding ratio.
3

f I2 And even if you had a 1.0 in a small plant,
c

(]) 13 go to the same layout of assemblies of a large plant would

| 14 give you more than 1.0.
,

$

{ 15 JUDGE LINENBERGER: Thank you.
x

E/6 I believe that's all the ques'tions I have.
1

e

h
I7

JUDGE MILLER: Thank you, gentlemen.
x

b IO
You may be excused.

P"
19

8 (Witnesses excused.)n

0
MR. EDGAR: I would like to offer Applicants

2I
Exhibit 58 at this time.

(]) JUDGE MILLER: Any objections?

23 MF.FINAMORE: No objection.

24 JUDGE MILLER: Staff?-

25
i

i

1

( ALDERSON REPORTING COMPANY, INC.
|

_ _ _ _ _ _ - _ - _ - ___ .
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MR. SWANSON: No.

O 2
JUDGE MILLER: Very well.

3
Exhibit 58 of the Applicants will be

' admitted into evidence.
e 5
g (Applicant Exhibit No. 58
8 6* was entered into evidence
n
R 7
; and made a part of the
a

j 8
record and'follows.)U

d 9

$
$ 10

i
g 11

m

j 12

s

Oi'
| 14

m
'

2 15
s
j 16 ,

,

as

6 17

:
$ 18

E
O 19
A <

I
20 ;

21
1

0
23 ;

24

I
25

ALDERSON REPORTING COMPANY. INC. .

. _ _ _ _ . .. . . _ _ _ _ _ _ . _ _. _-
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UNITED STATES OF AMERICA.

NUCLEAR REGULATORY COMMISSION

)

In the Matter of )
)

UNITED STATES DEPARTMENT OF ENERGY )
)

PROJECT MANAGEMENT CORPORATION ) Docket No. 50-537
3. .

TENNESSEE VALLEY AUTHORITY )
)

(Clinch River Breeder Reactor Plant) )
'

O
*t

APPLICANTS' DIRECT TESTIMONY
CONCERMING MRDC CONTENTIONS 7a) and 7b)

-

Dated: November 1, 1982

O

O
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Q.l. Please state your names and affi3fations.

A.l. John R. Longenecker, Acting Director, Office of the Clinch

River Breeder Reactor Plant (CRBRP) Project, Office of

O Breeder Reactor Programs, U.S. Dep"artment of Energy.

Carl A. Anderson, Jr., Project Manager, Large Plant

Projects, Westinghouse Advanced Reactors Division.

Narinder N. Kaushal, Deputy Assistant Director for

Engineering, Clinch River Breeder Reactor Plant Project.

Q.2. Have you prepared statements of your professional

qualifications?

A.2. Yes. Copies are attached to this testimony.

Q.3. What subject matter does your testimony address?

A.3. This testimony addresses NRDC Contentions 7a) and b) which

(]) allege that adequate analyses of alternatives to the CRBRP
'

have not Been performed.1 Specifically, NRDC contends

that

7. Neither Applicants nor Staff have adequately analyzed
~

the alternatives to the CRBRP for the following
reasons:

a) Neither Applicants nor Staff have adequately
demonstrated that the CRBRP as now planned wil.1
achieve the objectives established for it in the
LMFBR Program Impact Statement and Supplement.

(1) It has not been established how the CRBR will
achieve the objectives there listed in a
timely fashion.

(2) In order to do this it must be shown that the
specific design of the CRBR, particularly core

O design and engineering safety features, is
sufficiently similar to a practical commercial

O 1 Contentien 7 c) (Site Selection) is the subject of separate
testimony.

._
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size LMFBR that building and operating the
CRBR will demonstrate anything relevant withO respect to an economic, reliable and
licensable LMFBR. |

!

(3) The CRBR is not reasonably likely to

O demonstrate the reliab.ility, maintainability,
'

economic feasibility, technical performance,
environmental acceptability or safety of a
relevant commercial LMFBR central station
electric plant,

b) No adequate analysis has been made by Applicants or
Staff to determine whether the informational
requirements of the LMFBR program or of a
demonstration-scale facility might be substantially
better satisfied by alternative design features
such as are embodied in certain foreign breeder
reactors.

Q.4. What will this testimony show in relation to NRDC

Contentions 7a} and b)?'

A.4. This testimony shows that:

1) the CRBRP will~ meet the objectives established for it

O
in th,e LMFBR Program Final Environmental Impact

Statement (FEIS) (Supplement to ERDA-1535) in a timely

manner. (See Q/A 5-16)

2) completion of design, construction and operation of

the CRBRP will provide a demonstration which will be

relevant to the development of commercial LMFBR

central station electric plants. (See Q/A 17-21)

3) the informational requirements of the LMFBR Program or

of a demonstration-scale facility will not be
'

substantially better satisfied by alternative design

() features such as are embodied in certain foreign

breeder reactors. (See Q/A 22-31)

O

|
_-_ _ _ _ . _ . .
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Q.5. What are the LMFBR Program objectives and timing f or
,

CRBRP7

A.5. The LMFBR Program objectives for CRBRP are set forth in

([) the DOE Final Environmental Impact Statement (FEIS) on

page 57 as follows:

o to demonstrate the technical performance, reliability, ;
. !

maintainability, safety, environmental acceptability,

and economic feasibility of an LMFBR central station

electric power plant in a utility environment;

o to confirm the value of this concept for conserving

important nonrenewable natural resources.

In addition, the programmatic timing of the CRBRP has been

established by the DOE FEIS and the record of decision as

"as soon as possible."2
O

Q.6. How were ,the CRBRP objectives' implemented in the design? ,

A.6. Rather than completing the plant design to the end and

| then subjecting it to a check to see if the Project

objectives would be met, the Applicants have followed a

systematic approach in which the basic objectives of the

Project were made an integral part of the design at the

outset. The design was then developed around these

objectives and has been continually checked at each stage

of the process to assure that they would be met.
.

| ()
|

| 2 See 47 Fed. Reg. 33771 (August 4, 1982).
| ()

.
- _ _
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Q The Project objectives que .ed above have been
,

trans1ated into four tiers of requirements for the design.

The first tier consists of a set of design guidelines

O which define the characteristics a$td criteria for the
Project which, if impienented, were judged to be necessary

| and sufficient to assure meeting the Project objectives.

Exampies of design characteristics include three

loops, power level (approximately 1000 MWt) and design

11fetime (30 years). Exampies of design criteria include

high availabi11ty, low containment leakage (less than 0.14

per day) and low refueling time (less than 20 days per

year).

The design guidelines then flow down to the second

O tier requiremenes in the Overa11 P1 ant Design Description

(OPDD). Ehe OPDD defines the characteristics and criteria
~

j for the pi, ant as a who1e. The OPDD includes, for exampie,

general design criteria, codes and standards (e . g . , AS ME ,

IEEE), overall availability requirements', and maintenance

requirements. The OPDD also identifies the 56 plant

systems and defines the scope of each. -

The OPDD requirements flow down to the third tier

requirements for each of the 56 system design descriptions

(SDD). For each piant system, the SDD defines the system

! Q perf ormance requirements, including the interf ace

requirements between systems. These interface

| requirements include, for a given system, all interf ace

O
requirements imposed on it by other systems and the

specific interf ace requirements imposed on other systems

__ _ .-__ _ . .- . - - _ . . _ _ - _ _ - _ _ _ _ . _ _. .__ . _ _
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by the given system. The SDD also provides a description

() of each system and the components within that system. I

Finally, the SDD describes operation, maintenance, and

[]) test outlines f or the particular system.

The requirements of the SDD flow down to the fourth '

tier to form requirements for Equipment Specifications (E

Specs). The E Specs establish detailed component design

requirements necessary to meet the system performance

requirements set f orth in the SDD.

These five descending tiers of requirements--from the

j Project objectives, to design guidelines, to overall plant

design descriptions, to system design descriptions, and

finally, to equipment specifications-assure that the

Project objectives are an integral part of each level of

O
| the design. -s

,

Q.7. How have the Applicants assured that the objectives

implemented f or the CRBRP will be met?

A.7. The Applicants have established systems for in-process

measurement and control over all elements of the Project

to assure that the objectives and requirements imple-

menting those objectives will be met. 2he Applicants have

established a formal system of management policies and

i requirements, including three major elements which are

| pertinent here. These are design reviews, configuration

() management, and quality ass'urance.

Formal design reviews must be conducted for all

[]} systems and major subsystems of the plant. The design

i

i

_ _ __ ._ __. _ _ _.__ _____ ._
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reviews are conducted by teams of independent reviewers

O .hich, for any given system or subsyseem, inciude a11

disciplines necessary for review of the technical subject

Q at hand. The design review teams eva1uate a given system )

or subsystem against the requirements of the SDD and OPDD

and, if any deficiencies are noted, recommend actions to |

assure that these requirements are ast. Figure 1 is a

typical check 11st employed by these design teams, which

illustrates the scope of a design review.

.

e

.O
-

'

.

4

,

1

O

.

O

..--.- - _____ __ - _._____
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i

; m Figure 1
U RECOMMENDED

'
DESIGN REVIEW CHECK-LIST

:

i DATE

| CONTRACTOR l

{ DESIGN ENGINEER SYSTEM / COMPONENT
'

TYPE OF REVIEW PO COG ENGINEERi

i

YES NO
>

i 1. Has'the design been baselined? Date of baselined or
' expected

'

2. If not baselined, is design in conformity with:
(a) CRBRP Plant Reference Design Report?
(b) Demonstration Plant Guidelines?
(c) System Design Description?-

! 3. Has the requirement of PSAR 1.1.3 concerning NRC
! Regulatory Guides been satisfied?

4. Have all applicable RDT Standards been applied in
;

| accordance. with Appendix B of the MPR?
|

| S. Have any new or supplemented standards been developed
| (]) in accordance with RDT Standard F2-2?

'

i 6. Does the design satisfy RDT Standdrd F2-2 for. '
.

l
.

(a) Design editeria?
(b) Codes, standards and practices?

| (c) Engineering studies?
l (d) Prrts, matarials and processen?

"

(e) Design descriptions?
(f) Specifications, drawings and instructions?
(g) Identifications?
(h) Acceptance criteria?
(i) Interface control?

-

| 7. Does the design satisfy OPDD-10 requirements for: ,

(a) Performance?
(b) Safety?
(c) Interfaces?
(d) Limits of the individual system?
(e) Overall plant layout?

l ( ) 8. Has the contractor submitted Work Agreements and/or 189's
as appropriate?

9. Were they properly approved?
.

( ) 11. Has the contractor prepared a SDD?

. _ _ - . . _ _ _ - _ .
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O risora 1 (cont.)

YES NO

Q11. Does the SDD cover the following system requirements:

(a) Overall?
(b) Interface?
(c) Safety?
(d) Ralf. ability?.
(e) Maiatainability?

| (f) Operations?
(g) Arrangement?
(h) Design parameters?
(i) Flow paths?

,

12. Does the SDD provide definitive system related
requirements for the generation of component
specifications?

13. Have specifications been developed for:

. (a) Configuration ~i
! (b) Arrangement?

n (c) Performance parameters?|

U (d) Materials?
'

. (e) Processes? -

(f) Selection of parts?

14. Does the SDD confirm that the design will meet all
requirements?

15. Are necessary inspection devices provided for in
the SDD?

16. Are the needs for maintenance and inspections
adequately covered?

17. In regards to safety, is the design for ,

(a) Level 1?
(b) Level 2?
(c) Level 3?

18. Does the design emphasize and enhance safety?

O 15- x= th a =isn a au t tv uaror* a by =tuai =-
evaluations, analysis and/or calculations?

20. Are the above documents available and have they been
properly identified in the Engineers Data Book?

21. Will the design provide reliability of operations
as required by Section 10, MPR?

-. -. ._ . . . . _ - _ - _ -
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Figure 1 (cont.)

YES NO

O22. *111 the desien system / component ha eas117 insta11ed
into the Plant of System?

23. Do Design Layout Drawings indicate that E-Spec
requirements will be met?

24. Are all critical dimension identified?

25. Is the approval procedure for any critical dimension
properly defined?

2 6.- Have all interfaces been considered?

27. Does the system / component require special sources of
' support, I.E. power, air or environment?

28. Have these special sources of support been
adequately defined?

29. Has sufficient access been provided for necessary

O i""*"vi=* i"''*"** " "" ''S"i"** 'r '" ^5"' c **
.

Section XI, 37
,

30. Has the contractor developed procedures for forwarding
design review reports as required by Section 3.1.7.1.2.
of the MPR?

31. Have trade-off studies cr analyses been conducted
for alternate designs?

32. If so, were these studies justified an.d properly
approved?

~

33. Have adequate studies and analyses been conducted
to justify fabricability? .

34. Is the cost properly justified? If not, amplify.

35. Is the schedule realistic? If not, amplify.

Are adequate technical data available to support
O 36. any changes proposed by the contractor?

37. Can the same performance be achieved by utilizing
an existing or off-the-shelf design?

38. Can a cheaper material be used without degrading
plant safety?
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Figure 1 (cont.)

O'

YES NO

39. Can the system / component be fabricated cheaper:

O ca) At two giant?
'

.

(bt At the site?
(ci Within the building housing system / component?

40. Have plans been developed for any special
transportation required?

41. Has a plan been developed for spares?

42. Has the RM/A-E, as appropriate, established Design
Requirements Baselines for contractors through
E-Specs and ICD's?

1

43. Have any ICD's been released based on " limited"
., vice " precise" data?

Is the design engineer conversant with RDT Standard4..
i F1-2 (PREPARATION OF SYSTEM DESIGN DESCRIPTIONS) ?

45. Is the design engineer conversant with RDT Standard

Q F2-2 (QUALITY ASSURANCE PROGRAM REQUIREMENTS)?

46. Are all prine'ipal design data under formal control? ,

47. Does the contractor have an adequate procedure for
working level control of the design?

.

O

f

G

I

O

O

_ _ _ - . _ - . - _ . . - .-
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() At a minimum, design reviews are conducted f or each

system or major subsystem at each of three principal|

[)
stages of design: (a) conceptua.', (b) preliminary, and

,

(c) final. At the conceptual deJign stage (at

approximately 30% design completion), a review is

conducted at the system or subsystem level. At the

preliminary design stage (at roughly 60% design

completion), a design review is conducted at the system,

subsystem and component level. At the final design stage

(when the design is essentially complete), the design is

reviewed at the system, subsystem and component level to

assure that all SDD and OPDD requirements are met.

In addition to the three stages of design review

O discussed above, special design reviews are conducted on
- .

an as-needed basis f or key systems and subsystems, key

components, and f or purposes of systems integration. In

terms of key systems and subsystems, examples include the
~

core restraint system review and the heterogeneous core

review. In terms of key components, examples of reviews

include those conducted for the reactor vessel and the
.

main sodium pumps. In terms of system integration

reviews, examples include the availability review of the

entire nuclear steam supply system, and the maintain-

(I ability review conducted for the head access area.

The second major element used for in-process

({} measurement and control to assure that the Project

objectives will be met is configuration management. As
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!

Q results are obtained from a design review, the Projecti

|
proceeds to " baseline" the design of that specific system.

The Project has implemented a formal configuration
O management plan whereby specific e'lements of given system

design are baselined, i.e., formally approved and
1

established as. the reference plant design. I
'

Ac the conceptual design stage, the system require-
prehmowy

ments in the SDDs are baselined. At the -- ' '--" design

stage, the system descriptions in the SDDs are baselined.

At the final design stage, the outlines f or operations,
~

- maintenance and tests are baselined.
,

~

- After a given system is baselined, any changes to

that design require formal review and approval of an
.

: O engineering ch-ge proposa1. A11 engineering change

proposals'are reviewed to insure that a particular change * '

'

) satisfies the higher tier requirements established for
i

that system.

The third major element, the Quality Assurance
;

Program, assures that throughout the process of design,
i construction and operation, procedures are adhered to and

that documentation is both traceable and complete. In
j

! addition, the Quality Assurance Program includes
,

|
inspection of equipment to assure that the requirements of

.

; O Equipment specifications and SDDs are met.

| In summary, through design reviews, configuration

! management, and quality assurance, the tiers of
O,

i requirements which implement the CRBRP objectives are
-

i

,

_ _ _ - - _ _ _ _ _ - _ _ . _ _ _ - _ _ _ - - _ _ _ _ _ _ . _ , - - _ - . . - - - . - . . _ _ . - - . - _ . - - . . . _ _ _ . . . . . . , _ , - , _ - _ _ - - - . _ - - - . -_ _ -
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subjected to in-process management and control to insure ,

() that the objectives implemented for the CRBRP will be met.

Q.8. How will the CRBRP achieve its objective of demonstrating

(]) technical perf ormance?
,

A.8. The actual testing and operation of the plant will ,

demonstrate the achievement of the technical perf ormance
'

obj ective. The technical perf ormance objective

encompasses the technical parameters established f or the

Project. CRBRP will be designed, constructed, and

operated to achieve the plant's technical parameters. The

major parameters of interest here ares plant thermal

power production, steam conditions, and electrical power

production. The specific design characteristics of the

plant provide a high degree of assurance that each of

O these parameters will be met.
.

Thermal power production is a function of core heat

generation, core flow, and heat transport from the core in

the heat transport system. The thermal power production

parameter for the CRBRP is 975 MWt.

There is reasonable . assurance that the CRBRP core

will perform as expected. A series of experiments have
,

been conducted at the Zero Power Plutonium Reactor (ZPPR)

in Idaho using a CRBRP core configuration mock-up. In

these experiments various core-physics related parameters

() were measured and were compared against calculated values

to test the ability to predict nuclear power production in

the core. The agreement between the calculated and
[)

.

__- _ _ - _ _ _ - _ - _ _ _ _ - - - - . _
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measured values provides confidence that the calculational
VwdO techniques are eaM4 and that the CRBRP core power

distribution will be properly calculated.

O zei=r aa51 == =9cethtth h *traPart
' from the core will meet the thermal power production

design parameters for CRBRP. The basic flow

characteristic's through the core have been determined by
1

scale-model hydraulic tests. The analytical tools f or

calculating basic heat transfer from the core are well

established through experience with the Experimental

Breeder Reactor-II (EBR II), the Fast Flux Test Facility

(FFTF), and light water' reactors (LWRs).

Similarly, the overall heat transport system can be

expected to meet the design parameters for plant thermal

power production based upon experience from EBR II and
,

FFTF. The me.jor HTS components are sodium pumps and

Intermediate Heat Exchangers. A prototype of the main

sodium pump is currently being tested and has been found

to perf orm satisf actorily to date. The Intermediate Heat

Exchanger (IHX) is similar to the one sucessfully used in

FFTF and can be reasonably expected to perf ora acceptably

in CRBRP. Thus, the core heat generation, coolant flow

through the core, and heat transport from the core is

reasonably likely to meet the design parameter for thermal

power production.

The design parameters of importance to the CRBRP

Q steam conditions are pressure, temperature, and flow. The

_ - - - -- ---
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,

CRBRP design parameters for steam conditions are: (1)

pressure 1450 psi; (2) temperature 9000 F; and (3) flow'

3.3 millions pounds per hour. The steam, feedwater and

() condensate systems for CRBRP are similar to those
currentiv in use in LWR's and fossil power plants, and the

CRBRP conditions of pressure, temperature and flow fall

within the range of parameters experienced for LWRs and

fossil-fueled plants. The design of the CRBRP steam |

i

generator module has been verified by model and feature |
,

tests in both water and sodium. A full size prototype is j
'

:

currently being tested to assure that the plant units will |
meet the design parameters for steam conditions. Based

,

upon the results of testing to date and the experience
4

available for LWRs and fossil fueled plants, it is likely -
4 m
! U r

that the.CRBRP will meet the design parameter for steam
.

conditions. !
!

The CRBRP design parameter for electrical power ;

t

production is 350 MW electric. Electrical power !
!,

I production for CRBRP will be achieved through the use of a !
1 i

turbine generator which is similar to those currently in I
!

use in LWRs or fossil fired plants. The turbine will |
!

operate at conditions of temperature, pressure, and flow j

which f all. within the range of parameters experienced f or

LWRs and f ossil plants and, thus, is reasonably likely to

(} meet the design parameter for electrical power production.

In summary, it is likely that CRBRP will achieve its

(]) design parameters f or thermal power production, steam

,

- _ _ .. - -. - _ _ _ _ _ _
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conditions, and electrical power production, and thus,
)

meet the overall objective of technical perf ormance.

Q.9. How will the CRBRP meet its reliability objective?

O _

A.9. The CRBRP is being designed to fun'ction as a baseload

unit, for which it is generally accepted to mean that it

will be available from 60-90% of the time. The CRBRP has

been designed to reach the baseload reliability of about

75% within the 5-year demonstration period. Rather than

designing the plant and evaluating availability af ter the

fact, the Applicants have made reliability analyses an

integral part of the design process from the outset. The

plant has been specifically engineered using these

reliability analysis techniques to assure. that the

(]) availability goal will be met. These analyses made use of
' an existing data base for the' availability performance of -

similar components and systems. The CRBRP systems were

subdivided into subsystems, and the subsystems were in

turn subdivided into components. The availability of each

CRBRP component or subsystem was then assessed using the

' existing data base. The CRBRP reliability assessment

showed that the plant would meet its reliability goal. In

addition, however, the assessment identified specific

elements of the design which could be improved so that the

Project's ability to meet the goal would be enhanced. Two
O

specific examples illustrate this point. First, as a

result of this review, it was determined that providing {

()

. . 1



__ _ _ _ _ -

- 18 - 6424<

!

(]) redundant heaters on the equalization lines would increase |

the plant availability by 1.64.
(

(]) Secondly, inclusion of certain piping changes would

allow maintenance operations for one Radioactive Argon

Processing System (RAPS) compressor while the other is

operating, thereby increasing the plant availability by

0.64. Action has been taken to implement both of these

design modifications f or the CRBRP.

Thus, specific analyses conducted for CRBRP

reliability, along with the actions taken to enhance

reliability, provide reasonable assurance that the CRBRP

is likely to meet it reliability objectives.

Q.10. How will the CRBRP achieve its objective of

maintainability?
'

.

A.10. Maintainability encompasses the acility of the plant

operator to perform preventive and corrective maintenance !

on the plant with minimal adverse impact on the amount of

time the plant is available for generation of electricity.

The actual goals to be achieved in maintainability are

constrained by requiring maintenance in a time f rame that

supports the plant reliability goal. The Clinch River

Breeder Reactor Plant design includes specific features

and requirements to enhance maintainability.

(]) Maintainability reviews are required parts of the design

and design review process. The OPDD, SDD and E Specs

establish specific maintainability requirements f or CRBRP
O

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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systems and components in successively greater detail.

O rhese re uir-ents include

' All in-sodium components must be designed to draino

freely of sodium so that, upon removal, liquid sodium

does not freeze inside the components and thus

complicate maintenance operations.

o Major components must be either removable or

repairable in place.

o. Ample space must be provided around all major

equipment to assure ease of access for maintenance.

In order to assure that this requirement would be met,

the Applicants developed a detailed scale-model of the

Clinch River Breeder Reactor Plant (one-half inch to
one foot). This scale-model has been applied as an

O engineering tool in review of all equipment
.. .

arrangements to assure that no unforeseen

interf erences would occur which could impact

maintainability. (see Figure 2.)

.

O

O

. - -- )
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[]} In specific areas of the design where maintenance

operations are expected to be critical to meeting the

availability objectives, detailed models were built to()
verify that maintenance operations. could be perf ormed

.

satisfactorily. For example, the reactor head access area

is a portion of the plant in which there is a relatively

high density of equipment. In addition, during refueling

operations, there are equipment movements (e.g. , rotating

plugs on the reactor closure head) in this area. These

conditions requirec careful review to assure that

maintenance operations can be satisfactorily accomplished.

In order to ensure that this could be done, a full-scale

mock-up of the reactor head access area was constructed

() and used by the reactor component and systems designers to

ensure that necessary operations and maintenance -

activities could be accomplished in the reactor head

access area. (See Figure 3.)

O

O

.
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:

(]) As a second example, the high density of equipment in

the area surrounding the reactor head made it necessary to,

construct a full-scale mock-up of the secondary control
,

l
-

rod drive mechanism so that the designers could simulate

i and fully characterize the actual maintenance operations
!

anticipated f or those components.,

In summary, the systematic application of maintenance

j requirements, maintenance reviews, and specific scale

modeling make it likely that the CRBRP will meet its

maintainability objectives.
'

Q.11. How will the CRBRP design achieve its saf ety objective?

A.11. The demonstration of the saf ety objective of the Clinch

! River Breeder Reactor Plant will be achieved when the

() plant is licensed and operated within the limitations
~

.

imposed by applicable regulations, guides, and4

instructions, while achieving the other objectives

established f or the Project. While the ultimate

!
demonstration cencerning this objective must await the

Construction Permit and Operating License proceedings and

completion of the demonstration period, the present tecord
,

suggests that it is reasonably likely that this objective

i will be met. The NRC Staff's June 1982 Site Suitability
i

Report concluded that "...the proposed CRBRP site is

(])
.

<.

suitable for a facility of the general size and type'

; proposed from the standpoint of radiological health and

saf ety considerations. " In addition, the NRC Staf f's

(:)
'

February 1977 Final Environmental Statement concluded that

,

- .,.,,- . - , . _ , , . , .,,-,.---r , , , - - - - . . , , - - _ - , _ , , ,n,_.,,--- , . ,,, -, , , , , . , , .. , ---,----.
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...it is within the state-of-the-art to design, construct"

and operate the CRBRP in such a manner that the

consequences of accidents will not be significantly

O diff erent from those already assessed f or LWRs." The NRC

Staff's July 2982 Draf t Supplement to the Final

Environmental Statement does not alter this conclusion.

The Applicants' testimony concerning NRDC Contentions 1,

2, and 3 confirms this FES conclusion.

Q.12. How will the CRBRP achieve its objective of demonstrating

environmental acceptability?

A.12. The CRBRP will achieve its objective of environmental

acceptability by conducting construction and operation in

conformance with applicable Federal and State

environmental regulations. The CRBRP will satisfy all

applicable Federal and State regulatory requirements (see

Chapter 12.0 of Applicants Environmental Report). The NRC

Staff's Final Environmental Statement concluded that the
environmental impacts of construction and operation were

acceptable. Thus, it is likely that the CRBRP will meet

the objective of environmental acceptability.

Q.13. How will the CRBRP ochieve its objective of demonstrating

economic feasibility?

A.13. The economic f easibility obj ective will be achieved by

developing comprehensive cost, material quantities, and

perf ormance information for the CRBRP, thus providing a

data base from which one could extrapolate to

b commercial-size central station power plants. The cost
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d

i

g data base will include planned and actual costs for all.

elements of the prcject including design, construction,4

and plant operation. The project has established a system
O,

,

| for compiling this comprehensive cost information in a
|.

Iform which permits cost analysis and evaluation for all

|'
the plant elements at a very detailed level. Examples of

Imaterials quantities data include length of piping, length

; of electrical cabling, and volumes of concrete in the

| various plant structures. This CRBRP data is currently

!

I being used in development of the LDP cost estimate. In

i
i the future, the cost and perf ormance data established f or

,

i the CRBRP can be used to project the cost and economics of
i

other future LMFBR plants. Thus, the CRBRP is reasonably

O 11xeir to meet the ob3ective of demonstrating economic;

,

! feasibility.

Q.14. How will the CRBRP achieve its objective of operating the

; plant in a utility environment?

A.14. The objective of operating the Clinch River Breeder
I Q.

] Reactor P1 ant in utility environment wi11 be met by
3

i operation on the Tennessee Valley Authority (TVA) system,

supplying power to that grid, while being operated by
j

! personnel of TVA.
i
1 Q.15. How will the CRBRP achieve its objective of confirming the

!

|
value of the LMFBR in conserving non-renewable resources?

A.15. The objective of confirming the value of the LMFBR in

conserving important non-renewable natural resources will !

Q|

be demonstrated by the plant's aci11ty to generate

.

- _ _ - _ _ _ - _ _ _ _ _ _ _ - . . . . _ . - . - _ - - - - _ - _ _ . _ _ _ _ - - _ _ _ _ _ _ _ _ . , _ ..rv,_ . , . . _ , , - - - - ,
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electricity utilizing available uranium reso'arces,

O including the otherwise unused U-238. The only currently

available resources f or central station generation of

() electricity are hydroelectric, natural gas, oil, coal and

uranium-235. A large share of U.S. central station

electrical generating capability now uses non-renewable

natural resources--oil, natural gas, coal, uranium

U-235--and hydroelectric power is limited. The CRBRP will

demonstrate the ability to generate electricity utilizing

an otherwise unusuable natural resource--uranium-238.

Thus, operation of the CRBRP will meet the objective of

confirming the value of the LMFBR concept f or conserving

important non-renewable resources.

( ) Q.16. How will CRBRP schieve its objectives in a timely manner 7

A.16. The programmatic timing of CRBRP contemplates completion

of CRBRP as soon as possible. Consistent with

satisf action of all other Project objectives, and the

exercise of all lawful means to that end, the Applicants

are committed to take all actions necessary to complete

CRBRP as soon as possible. Project research and .

development is approximately 974 complete, and the design

is approximately 87% complete. Seventy percent of the

hardware is on order or delivered. Site preparation
4

activities have commenced. The NRC Staff has issued its

O Site Suitability Report and Final Environmental Statement

f or the Project. On the basis of these f actors, it is

O
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.

likely that CRBRP will meet its objectives in a timely

|o manner.

i Q.17. How were the type and size of the CRBRP configuration

O established 2 .

A.17. The type is by definition an LMFBR. The overall

configuration of the plant, af ter intensive reviews, was
i

! selected as a loop-type plant. The discussion in Answer

i 25 below provides a summary comparison of the loop-type .

t plant versus a pool-type plant.

The size, or the gross power rating (975 MWt, 325 MWt
1

I per loop), of the CRBRP was selected as a reasonable

midpoint between FFTF (500 MWt or 133 MWt per loop) andi

; commercial size ~ reactors (2400-3800 MWt, 600-1270 MWt per

O *)- ***''' *** "" ' **'' 'Y ^ ''** ' f 2.s to 3.5
.

j are consi.dered to be a prudent compromise between the need ,

for advancement in technology and keeping the scale up
!

! risks acceptably low. Development of LWR technology

followed approximately the same path. Foreign LMFBR

j programs have utilized similar extrapolation factors. The
i

information obtained from a plant of the size of CRBRP isi

i
! relevant to a commercial size reactor in that a similar

extrapolation of the technological base f rom the CRBRP

would lead to a commercial size LMFBR.
,

I Q.18. How is the CRBRP design relevant to the development of

O
| commercial size LMFBRs2
i

A.18. The next plant under development by DOE and U.S. electric

O =t111=i aa priv t iaa==try i= th ' 19 o vetos at 1-

|

|

- - - - _ - - __. . - - - - - - - -- - -__ , _,,-- - _. _ --- ,, - -__ _ . . - . . - . . - , _ . _ . . - - -
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,

(]) Plant (LDP). This is a 1000 MWe or 2550 MWt plant. Note

that the LDP size extrapolation f rom CRBRP is similar to

the extrapolation from CRBRP to FFTF. This extrapolation

f actor for LDP was established af ter an intensive

interaction and analysis by the industry and DOE based on

balancing considerations of advancements in technology and

attaining a low risk basic design. The overall

configuration of the plant is again " loop-type,"

established af ter studies and analyses conducted

independent of CRBRP. Furthermore, based on the concept

already developed for LDP, an assessment was made by DOE

and the industry on the bases available for the design of

LDP systems. Table 1 shows the results of this

( assessment. As can be seen f rom this table, CRBRP syste'ms
_

design prAvides a basis for all the LDP systems designs.

O

O

--------- 1



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

6435'

- 29 -

t

O TABLE 1

EXTRAPOLATION BASE FOR LDP

O tarBR SysTEas

Experience Base
System No. Title cRRRP FFTP LWR

11 Power Transmission X X X

12 Building Electrical X X X

13 Grounding & Cathodic Protection X X X

15 Communication X X X

16 Lighting X X X

19 Site Improvements X X X

20 Balance of Plant (BOP) Building X X

21 Reactor Support Building X X
)

22 Compressed Gas X X

23 Auxiliary Coolant X X

24 Radioactive Waste X X X

25 Henting, Ventilation, and Air X X X
Conditioning (HVAC)

26 Plant Fire Protection X X *

27 Reactor Containment X X,.

28 Recirculation Gas Cooling X X -

31 Reactor System X X

32 Reactor Enclosure X X

(]) 41 Reactor Refueling X X

O
;

'
-
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TABLE 1 (Continued)

EXTRAPOLATION BASE FOR LDP

Q LMFBR SYSTEMS

Experience Base
System No. Title ERRRP FFTF LWR

44 Maintenance (Nuclear Island) X X

45 Maintenance (BOP) X X

51 Reactor Beat Transport X X

52 Steam Gen. Aux. Heat Removal X

53 Steam Generator X

54 Recirculating Gas Instrumentation X X

55 Reactor Containment Instrumentation X X

56 Reactor Heat Transport

O Instrumentation x -

57 Auxiliary Coolant Fluid
Instrumentation X X

58 Radioactive Waste Instrumentallon X X X

59 HVAC Instrumentkon X X X

60 Plant Fire Protection
Instrumentation X X *

61 Inert Gas Receiving & Processing
Instrumentation System X X

.

O

O
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() TABLE 1 (Continued)

EXTRAPOLATION BASE FOR LDP

{]) LMFBR SYSTEMS

Experience Base
System No. Title CRERP FFTP LWR

62 Impurity Monitoring & X X
Analysis Instrumentation
System

63 Aux. Liquid Metal In- X X
strumentation System

64 Reactor Refueling In- X X-

strumentation System

. 66 Leak Detection Instru- X X
mentation System

67 Plant Annunciator System X X X

([) 68 Piping & Equipment Elec- X X -

trical Heating and Control
Systet -

69 BOP Instrumentation & X X
Control

71 Feedwater & Condensate X X
System

72 Main and Auxiliary Steam X X
System

.

73 Heat Rejection System X X

74 River Water Service X X
System

73 Treated Water System X X

76 waste Water Treatment X X

O

. -
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TABLE 1 (Continued)
O

EXTRAPOLATION BASE FOR LDP

LMFBR SYSTEMS

Experience Base-

Syntam No. Title CRBRP FFTP LWR

81 Auxiliary Liquid Metal X X

82 Inert Gas Receiving X X
and Processing

85 Impurity Monitoring X X
and Analysis

90 Plant Control System X X X
,

91 Data Handling and X X X
Display

92 Reactor and Vessel X X
Instrumentation

94 Fuel Failure Monitoring X X
,()

95 Flux Monitoring X X X'

,

'

96 Radiation Monitoring X X X

97 Site Investigation X X X

98 Construction Facilities X X X
Equipment & Services

99 Plant Protection X X X

TOTAL NUMBER OF SYSTEMS 56 44 29

X Direct data base
* Partial data base

O

O

.
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O In addition to similarities at the system level, there are

strong similarities between CRBRP and LDP at the subsystem

h and component level. For example, in the reactor system'

IS
'

the LDP reactor core is of heterogeneous design, as theo

CRBRP core. The fuel material, structural material, fuel

assemblies, blanket assemblies, shield assemblies, control

assemblies, control rod drive mechanisms, upper internals

structure, core restraint, instrumentation, reactor head

and shielding are essentially litentical. Thus, in the

case of the independent eff ort to develop the design f or

the LDP, which is essentially of commercial size, CRBRP

provided much relevant information.

In the same manner that a large portion or the

information obtained from CRBRP is directly relevant to
.

LDP, the information from the design, construction, and

operation of CRBRP can also be reasonably expected to

provide significant information of relevance to commercial

LMFBRs of the future.

Q.19. What is the relevance of information generated by CRERP

which is independent of the specific design?
,

A.19. A significant contribution of the CRBRP to the overall

LMFBR program is development of a strong base of

technological information. This technological base

O encompasses the sum-total of the experience with the

design, construction, and operation of the CRBRP.

h Examples of this technological base would be information

concerning materials properties, analytical methods (e.g.,
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({} thermal hydraulic analysis codes) and the associated data

bases. This technological base then f orms the foundation

for the next step in the development of technology. The-

process continues, ultimately lead'ing to a final product,
,

in this case a commercial size breeder plant with the

desired characteriscies. In this contest, even experience

which leads to rejection of certain design concepts is

relevant inasmuch as the rejection of a design concept is

based on prior knowledge and experience. CRBRP will

provide substantial information which is independent of

'

the specific design concerning materials, properties,

analytical methods, and design studies which will be of

substantial value to f uture LMFBRs.

( h Q.20. How will the CRBRP core design be relevant to core design
'

in commerbial size LMFBRs? -

A.20. The heterogeneous core configuration as used in CRBRP is

expected to be adopted in f uture LMTBRs. The design of

the core assemblies, blanket assemblies, shield

assemblies, and control assemblies is not expected to

change radically. The core restraint is expected to be

similar. Most importan* ly, the methodology developed f or

heterogeneous core analysis will be directly applicable to

design of larger LMFBRs.

{{} As previously noted, extensive tests of the CRBRP

heterogeneous core configuration were conducted at the

Zero Power Plutonium Reactor (ZPPR). These tests provided

O
valuable feedback on the validity of analycical tools. As

_ _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ . _ _ _ _
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of
O re==1= of thi e=9erience, the core desisn the Lor

.

and larger LMFBRs can proceed with a higher degree of

confidence.

Q.21. How will CRBRP engineered safety features be relevant to

commercial size LMFBRa?

A.21. The major engineered saf ety features (ESFs) in CRBRP, such

as reactor containment, the liners in the cells containing

sodium piping, features to mitigate the offects of sodium

spills and fires are all relevant to larger or commercial

LMFBRs. The types of events against which these ESF's
_

must be designed are characteristic of the LMFBR,

regardless of size. Design, construction, testing, ande

operation of these engineeering zaf ety features will, as

indicated earlier, demonstrate the acceptability of these,

'

features and provide relevant information for future

LMFBRs.

Q.22. Has consideration been given to whether the inf ormation

objectives of the CRBRP might be substantially better

satisfied by design features found in other reactors?
'

A.22. Yes. There are no design features which have been -

identified in either the U.S. LMFBR Program or in the

designs utilized in foreign programs which are

substantially better alternatives for satisfying Project

O ob$ective th== the a isa t=r that have been
~

incorporated in the CRBRP.

Q.23. How were the basic design characteristics for CRBRP

initially chosen?

_ _ ___________ _ _ _ _ _ _ _ _ _ _ _
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O .23.A The design characteristics of CRBRP were the product of

intensive review and assessment and analysis of the LMFBR
,

() program needs. This process established the design
,

objectives and guidelines, as well as the more detailed

top-level design requirements. Tne basic plant features,

concepts and parameters had their genesis in conceptual

design studies perf ormed by Atomics International, General

Electric, and Westinghouse, each teamed with a utility and

an architect-engineer, during the Project Definition Phase

(PDP) of the LMFBR program in 1968. The PDP was initiated

to determine the major features of an LMFBR demonstration
i

facility. Due to the competitive nature of the PDP and

the availability of information from foreign breeder{)
programs .through international exchange agreements, the'

.

PDP designs (completed in 1971) encompassed all of the

information then available to each of the participating

reactor ::naufacturers.

The designs proposed by the PDP studies, which also

included consideration of on-going studies on the optimum

f eatures of commercial LMFBR's, were evaluated in detail

in 1972 by two utility / industry advisory committees. This

evaluation resulted in the formulation of the initial

design characteristics.

( Competitive designs and proposals responsive to the

above-mentioned design characteristics were solicited by

(]) the Atomic Energy Commission (AEC) for the demonstration

plant project. The proposals received were evaluated and

. - -
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features from each were factored into the basic design

O concepts of the CRBR,.

After selection of the Commonweath Edison /TVA

Q proposal, trade-off studies were performed, including but

not limited to plant size, primary loop configuration

(pool vs. loop), primary pump location, refueling concept,

number of heat' transport loops, steam cycle selection,

steam generator concept, and decay heat removal concept.

The results from the studies were factored into the

decisions made relative to specific Clinch River Breeder
.

Reactor Plant features.

- Thus, the major design 4eeeeee of CRBRP were the

product of a systematic review and were responsive to the

needs identified by the ultimate user-the utility

- O- industry.,, ,

Q.24. What design features, different from those contained in

the CRBRP design, have been identified by NRDC as

potentially advantageous 2

A.24. These alternative design features are: (1) the pool-type

.
primary system configuration, (2) use of flywheels on

sodium pumps, (3) lower system operating temperatures, (4)

third shutdown system, (5) core catcher, and (6) no-vent

containment.

Q.25. Is the' pool-type system configuration a substantially

O hetter a1ter- tive2

A.25. No. In a loop-type configuration, such as CRBRP, the

Q major primary heat transport system components are

.
.. . ____._J
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!

() interconnected with the reactor vessel by means of

coolant-carrying piping. In a " pool-type" configuration,

O th eri rr r e = ===eaa a== r .ia eaal az ==at==
.

|

contained within a vessel which also houses the reactor

Core.

It should' be noted, however, that many features, for
;

example, intermediate heat transport system (IHTS), steam-

generator system (SGS), the turbine generator, and
aestia r
:::il:y.y systems, are common to both concepts. Therefore,

much of the information obtained from a loop plant such as

CRBRP, including contrib'utions to the overall technology,

base, is relevant to either concept. Pool-type systems
'

have been considered since the very early period in LMFBR
)

development. Early U.S. fasti reactors were built both in
,

pool (EBR-II) and loop (SEFOR and Fermi-I) configurations.

In foreign reactors, early test LMFBRs were built only in

loop configurations (DFR, Rapsodie and BR-5). The current

generation of larger plants includes both loop (SNR-300,

BN-350, Joyo and Monju) and pool (Phenix, PFR,
,

,

Superphenix, BN-600). Recent evaluations perf ormed in the

U.S. have indicated no clear superiority of one system

over the other. In these evaluations, attention was given

to saf ety, maintainability, cost and duration of!

( fabrication and construction, and economy of operation.

on a purely functional basis, both pool and loop-type
'

(]) LMTBRs are feasible and neither has a significant overall

|

|

.

- . - . . -- - - . _. . . - __ ._ . _ _ - - - .
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advantage over the other. Considering fabrication /

construction differences between pool and loop-type

reactors, the cost and schedule estimate differences are

O generally recognized to be within'the range of uncertainty
' '

of the estimating accuracy. However, there is a lack of

large pool-type reactor construction experience in this

country, snd there is a schedule risk assbs.; fated with the i

t 1

greater ' estimated field labor requirements, f or a pool-type
N h.

reactor. Ti2eref or e, there is no aUbatantial advantage of
;

, t.v s'

. he pool concept;over the icop conce,pt, and CRBRP in a't
s

~
s,

loop plant ,confistiration has a ' higher likelihood of
i

-
,

z
-

meeting itt. obj ectives and tirring. .

Q.26.5 Is tli use of flywheels on sodium pumps a substantiallyi

O bettr22trn>tiv7 '
-

,

. s

A.26. No. ;Ths 'CRBRP primary ficw coastdown charactarisdics (the -

L -
,

flow vs. time af ter power is removed f tom pumps) have been

selected by balancing two competing requirement $s:
'

; t s-

1. The need to provide ' adequate coolant flow to i.he core
.

t
and radial blanket for all design bacis ever.ts, -

including postulated loss of power to all three

' primary pumps, ar.d
s

;t ,
.

3

2. The need to minimize the thermal transients associated'

s

with eactor and plant trips;
'x!Too little flow might result 1. in inadequate sore couling,

,

while too much fivw may resdit in overcooling anc';

thermally stressing plant components during transiersts.

'

The required flow coastdown characteristics for the CRBRP

1
. s,s

| 7'4

; :~
! . ~ , i N

( ,

.

. , ,
'

_ _,. . - - - . . . .-_ .. . ._. ...
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(]) sodium pumps are being provided by building directly intoi

the pump drive rotor (as opposed to the addition of a

separate flywheel) sufficient inertia ao that the required
[),

momentum of the pump-drive motor assembly will be

available. This inertia satisfies both of the above
requirements.

Transient overpower (TOP) and loss-of-flow (LOF)

events which are beyond the design base have also been
,

considered. The addition of a heavy J1ywheel would be

ineffective in significantly reducing the likelihood or

consequences of such eve,nts. For the postulated transient

overpower (TOP) events that assume f ailure of both reactor
,

shutdown systems, there would be no advantage f or a heavy
( flywheel because the pumps continue to run in that event.

For the p6stulated loss of flow (LOF) events that assume -

failure of both reactor shutdown systems, the addition of
i

heavy flywheels would not change the overall conclusions.

The time for initiation of boiling would increase

slightly, but once boiling is initiated, the sequence of

events is controlled by the phenom 2na related to boiling,

which are not affected by a flywheel. Increased pump

inertia produced by the flywheel would not change the

likelihood of sodium boiling and the resultant consequence

(]) of a non-energetic core meltdown.

On the other hand, increasing the pump inertia by ;

means of a flywheel beyond that required to provide i
)

adequate coolant flow increases the rate of tenperature
|

__ _ -_ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ . , _
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change associated with system thermal transients, thereby

O adding to the fatigue damage associated with transients.

Thus, adding a pump flywheel would not be a substantially

O heeter desien a1ternative than the. CRBRP desisn.
'

Q.27., Is system operation at 1ower temperaftures a substantially

better alternative?

A.27. No. The system operating temperatures of the CRBRP were

selected based upon plant performance analyses that

considered equipment constraints, steam conditions,

desired fuel performance, thermal transient and creep

effects and cycle efficiency. Lower system temperatures

have been considered f or CRBRP as well as f or future

plants. For normal operations and accidents within the

design basis, a balancing of the advantages and |

disadvantages of lower system operating temperatures shows
I

that this is not a substantially better design i

alternative. Lowering the operating temp 2ratures without

lowering the design temperatures would have the off ect of

increasing equipment sizes and costs and decreasing
'

efficiency, while providing more margin to system liiniting

conditions and slightly improved fuel perf ormance.

However, at any given design temperature, the prudent
{

designer would provide the same structural design margins

between operation and design temperatures, and the.:e is no

net benefit to be derived from lower operating

temperatures.

| O
: !

|

|

li
.
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Events beyond the design base have also been
O considered in relation to selection of system operating

temperatures. The effect of choosing a lower plant

() operating temperature would not significantly change the

transient overpower hypothetical core disruptive accident

(HCDA) consequences because the current transient

overpower scenario results in molten f uel release from the
,

pin before coolant boiling occurs. Thus the overall

conclusions regarding the transient overpower HCDA would

not be influenced by a choice of lower operating

temperatur e.

The effect of lower' operating temperatures on the

likelihood and consequence of a loss-of-flow HCDA is

({} similar to that described for pump inertia selection. The

time to initiate boiling would be slightly increased, but ,

the likelihood or consequences of sodium boiling would not

change. Thus, the overall conclusions regarding the

loss-of-flow HCDA would not be influenced by a choice of

lower operating temperature.

In summary, when all of the above factors are

considered, lower CRBRP operating temperatures would not

i be a substantially better alternative for meeting project <

obj ectives.

Q.28. Is a third shutdown system a substantially better

O alternative?

A.28. No. As discussed in Applicants' testimony concerning NRDC

() Contentions 1, 2, and 3, there are two control rod systems
,

,

_-_ - __-_ - - -. . -- - - . - - _ , . . , _ _ , . . , . . . , . - . , - - _ _ _ _ _ . , , . , , , . , . _ . , . , - - -
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in CRBRP. The systems are diverse-that is, they have

different operating principles and use different

components, and they are redundant-that is, each system
O is designed to shut the reactor down without action by the

other system. Each system is also internally

redundant--that is, each system by itself is designed to
shut down the reactor even if any one control rod in that

system does not function.

A third shutdown system is unnecessary, because, as
' shown in Applicants testimony concerning NRDC Contentions
^

1, 2, and 3, all credible failure modes are addressed by

the primary and secondary shutdown systems. A third

shutdown system would not address any other known f ailure

([) modes, and would not provide a significant reduction in
risk to the public health and' saf ety. Theref ore, the -

addition of a third shutdown system would not be a

substantially better alternative.

Q.29. Is inclusion of a core catcher in the design a

substantially better alternative?

A.29. No. Core catcher is the name associated with the f eatures

in a plant design that would provide for the ability to
retain some or all of the core subsequent to an over-power

or undercooling accident that results in melting of the
m

core and subsequent meltthrough of the reactor vessel and,

L_

guard vessel. The Applicants have analyzed the benefits

which would be obtained from inclusion of a core catcher
in the design and have compared the protection afforded to

.
,

- - . ._. .- . .. ._. . _. . .. ..
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O the public health and safety with and without the

inclusion of a core catcher in the design. A core catcher

() is generally assumed to include means for keeping this
'

core debris from penetrating further into the bottom of
'

the reactor cavity. It should be noted that (a) the core
catcher does net in any way reduce the likelihood of an

ECDA and that (b) any active features provided in the core

catcher have to perform in an extremely hostile
1

environment subsequent to an ECDA and are inaccessible at )
a time when they are required to function.

As shown in Applica'nts' testimony concerning NRDC

1 Contentions 1, 2, and 3, the overall approach to CRBRP

[]) design has been to include in the design such features,.

that makt. the likelihood of a' core melt so unlikely that ,

one need not include a core melt in the spectrum of Design
d

Basis Acc(dents. However, as f urther shown by the

Applicants' testimony concerning NRDC's Contentions 1, 2,

and 3, the Applicants have provided margins and design

features in CRBRP to mitigate the consequences of HCDAs

and to assure that the residual risks from BCDAs can be

made acceptably low. There is no substantial further
,

advantage to inclusion of a core catcher in the design.*

Q.30. Is a no-vent containment a substantially better

| ()
| alterna tive?
,

A.30. No. CR3RP containment design includes provisions f or

([)| . venting the containment in a controlled manner. In the
,

C<

|
normal mode of operation, there is negligible#

,
,

, - - - - - , - , - , , - - , . - , - - - - . . ~ , . , . ,, ,- ~ , ,.-_-,_-__,c._,--w , -,. , , , - , , -,------.--,,,nrv., - g- --- --w
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() radioactivity in the containment atmosphere and the

containment is continuously vented. This provides for

access to the containment during operation, thus improving

O operability and maintainability of' the plant.
The atmosphere in the containment is continously

monitored. In the event that any significant

radioactivity levels are detected in the containment

effluent, the containment atmosphere is isolated through

the use of containment isolation valves. Under such

circumstances, the containment is essentially .unvented and

for all design bases may be kept unvented for as long as

it is desired.

The CRBRP design has provision for filtering and

([) cleanup of the vent discharge from the containment. Thus,
'

when a de' cision to vent the containment is mada, *

protection to public health and safety is provided by

assuring, through cleanup of the discharge, that the-

radiological releases are acceptably low.

Elimination of the capability to vent the containment

in normal operations is not advantageous to demonstrating

the CRBRP objectives. The analysis has shown that, even

with venting, the radiation dose guidelines are not

exceeded. Thun, the health and saf ety of the public is

assured even with a vented containment. On the other
,

hand, elimination of venting during normal operation makes

the containment access during normal operation

(operability, maintainability) difficult. This is

_ - - - - - - - - -
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O
contrary to basic objectives of the CRBRP. Thus, under

condstaansnormal operation and design basic ee h , a no-vent

() containment is not a significantly better alternative.

In the event of a beyond-the-design-base Hypothetical

Core Disruptive Accident (HCDA), the containment is

isolated through the containment isolation system on

detection of high levels of radioactivity in the

atmosphere. CKBRP analysis shows that, subsequent to an

HCDA, the containment may have to be vented in order to
.

maintain the containment pressure within the containment
,

vessel capability.

Even under the HCDA condition, there is still no

[]} particular advantage to elimination of the containment
'

capability to vent through a cleanup system and to

maintain a no-vent condition indefinitely. CRBRP analysis

shows that even under the HCDA conditions, through the use

of controlled filtered vent, the radiological releases f or

such accidents are acceptably low.

Design measures could be taken to increase the
,

probability that no vent would be required. One cannot in

practice, however, foresee all contingencies. Therefore,

it is prudent and advantageous to include a filtered

controlled vent capability to assure that containment

O integrity cannot be challenged.

On balance, a no-vent containment is not a

() substantially better alternative,

j

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ - . _ _ _ - - . _ - -
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Q.31. What conclusions do you draw?

A.31. Although alternatives to specific CRBRP f eatures have been

| identified by NRDC as potentially advantageous, none are
i

substantially better than those presently incorporated in

the design.

O.

:

.

O

O
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(]) John R. Longenecker
,

Acting Director, Office of the Clinch River

Breeder Reactor Plant Project

Office:of Breeder Reactor Programs

U.S. Department of Inergy

John R. Longenecker is Acting Director of the Office of

the Clinch River Breeder Reactor Plant (CRBRP) Project in the

Department of Energy (DOE) . Included within his responsbilitiy

is the licensing and program management of the CRBRP, and

direction of the conceptual design of the Liquid Metal Fast

O
Breeder Reactor (LMFBR) Large Developmental Plant.-

- ,,
.

Prior to this assignment, Mr. Longenecker served in the

Department of Energy as Director, Division of Plant Development;

Chief, Conceptual Design Study, Division of Reactor Research and

Technology (RRT); Technical Assistant to the Program Director,

Nuclear Energy Programs; and in various capacities in the Energy

Research and Development Administration's (ERDA) Division of

Reactor Research and Development, including Special Assistant to

the Director, Acting Assistant Project Director for Procurement

for the CRBRP, Acting Chief of CRBRP Mechanical Components

() Branch, and Reactor Engineer f or various LMFBR projects. He

joined the Atomic Energy Commission in 1973 and served there in

[]} the Division of Reactor Development and Technology prior to the

formation of ERDA in 1975, and DOE in 1978.

~ . _ _ _ _ _ .
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O Prior to entering Government service, Mr. Longenecker was

employed by the Ford Motor Company as a research engineer and by

O the firm of 3 hn nobinson and associates as a seractural

engineer.

Mr. Longenecker received both Bachelor of Science and

Master of Science degrees in solid state mechanics from the

Pennsylvania State University. -

~

.
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STATEMENT OF QUALIFICATIONSi

Narinder N. Kaushal'

O Engineering Division

Clinch River Breeder Reactor Plant Project Office

P.O. Box U

Oak Ridge, TN 37830

Dr. Kaushal is the Deputy Assistant Director for

Engineering at the Clinch River Breeder Reactor Plant Proj ect.

In this capacity he serves as the principal technical,

administrative and operating official of the Engineering

O oivisio=, coorainatins ==a cueins verov a prosr===, ro11ci =
.

~

and decisions of the Assistant Director for Engineering. s

From February 1978 until August 1982, Dr. Kaushal served

as the Chief, Reactor and Plant Systems Branch. In that

capacity, he directed the day-to-day activities of CRBRP
J

participants involved in the design, development, f abrica tion,

test, evaluation, installation, checkout, startup test, saf ety,

operation, and plant security of the major systems and components

of the reactor and balance-of-plant.

From February 1975 to 1978, Dr. Kaushal served as the

Chief, Instrumentation, Control and Electrical Branch, with a

full range of CRBRP management responsibilities for the reactor

and plant controls, instrumentation and electrical systems.

O
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a masters degree in both physics and electronics, and a doctorate

degree from Rensselaer Polytechnic Institute in nuclear physics

O
and solid-state physics. From 1967, when he received his

doctorate degree, until he joined the CRBRP Project in 1974, he

was a Research Associate in the Nuclear Engineering Department of

Rensselaer Polytechnic Institute (RPI). In this capacity he

conducted research at the RPI Linear Accelerator Laboratory, and

had supervisory responsibility for the Fast Neutron Spectrum

Program.

O
-

.

O

O
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Project Manager, Large Plant Projects

Westinghouse Advanced Reactors Division

Madison, Pennsylvania 15663

Since January 1979, I have been Project Manager, Large

Plant Projects, with responsibility for reactor des _ign and
development of the LMFBR plant to follow Clinch River; technical

interactions with LMFBR prograins in the United Kingdom, France,

Germany and Japan; fusion development; and other advanced reactor

- I recelyed the degree of 4 Mechanical Engineer from
,

Stevens Institute of Technology in 1956, and the degrees of
.

Master of Science in Mechanical zngineering in 1957, and Doctor

of Philosophy in Nuclear Engineering in 1961 from Massachusetts

Institute of Technology. In 1971, I completed the Program for

Management Development at the Harvard Business School.

From 1961 to 1964, I was employed by Sandia Corporation=

at Sandia National Laboratory, Albuquerque, New Mexico, first as

a Section Supervisor and later as a Division Supervisor. I

directed design, construction and operation of the Sandia

O zngineering meactor and the Sandia Muc1 ear assenh1y for Reactor

Experiments. I supervised a nuclear dosimetry laboratory, a

Q gamma irradiation facility, cryostats, hot laboratories, remotely
operated machinery, and pulsed neutron experiments.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Scientific Laboratory in Los Alamos, New Mexico, I participated

in fast reactor research and development. The work centered on

the Fast Reactor Core Test Facility and the LMFBR cores planned

for operation therein, with associated work on correlation

function analysis, fission product yields, heat transfer,

mechanical design and plant transient analysis.

I joined the Westinghouse Electric Corporation Advanced

Reactors Division in 1967.
,

From 1967 to 1968, I was Project Manager responsible for

the 1000 MWe LMFBR Design Study and the Large Sodium Pump Study.

From 1968 to 1971, I was Manager, LMFBR Reactor

Engineering, responsible f or conceptual design and analysis of

O ehe reactor f or the westinghouse tMFBa Demcostration F1 ant. This

included the nuclear, thermal-hydraulic and mechanical design of
'

components within the reactor vessel.

From 1971 to 1974, I was Manager, FFTF Reactor

Engineering. I directed the design, procurement and fabrication

of the FFTF reactor, including reactor vessel, head, instrument

trees, in-vessel handling machines, shielding, core support

structure, core basket, core restraint system, flux monitor

system and control rod systems.

From 1974 to 1975, I was Manager of Technology,

C responsible for the Division's fuels and materials research and

development, sodium loop testing, friction and wear testing, fast

breeder fuel fabrication and testing, and stress analysis methods
O

development.

- - -
-
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1

From 1975 to 1976, I was Reactor Plant Project Manager

| in the CRBRP Project. I supervised the analysis, design,

procurement and fabrication of those portions of the plant f or
O which Westinghouse was technic .11y respon'sible, including: fuel,

radial blanket, shield, control system, reactor vessel and head,

core support structure, reactor internals, primary piping,

intermediate heat exchanger, check valves, instrumentation and

controls.

From 1976 to 1979, I was Project Manager, Prototype

Large Breeder Reactor. In this position I was responsible for

all aspects of the effort to d.esign the Prototype Large Breeder
Reactor, a near-commercial LMFBR.

I am a member of the American Society of Mechanical

O znsineers, the xmerican Muc1.ar Society, the american association
f or the Advancemint of Science, and the Society of the Sigma Xi. *

:

|

! O

! O
|
|
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15-11
1 JUDGE MILLER: I think there is one more panel by

2 the Staff; is that correct?

3 Call your witnesses.

4
We will take a five-minute recess.

5
$ (Short recess.)
a

6
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16-1 j JUDGE MILLER: Is the Staff ready to proceed?
'

bm

(_) 2 MR. MIZUNO: The Staff is ready to proceed.

3 JUDGE MILLER: Have all of the witnesses been

(}} 4 previously sworn?

= 5 MR. MIZUNO: I'm not that sure. Mr.
h

| 6 Becker, have you --
R
d 7 JUDGE MILLER: Has anyone not been previously
X
g 8 sworn?

d
d 9 Whereupon,
z

h 10 PAUL H. LEECH,.

.Z.

| 11 RICHARD A. BECKER
E

j 12 -and-
:

[]
13 JOHN K. LONG

| 14 were recalled as witnesses by and on behalf of the Staff
$

15 and, having been previously duly sworn, were examined and
j 16 testified as follows:
M

g 17 DIRECT EXAMINATIONN
5 18 BY MR. MIZUNO:
C

( 19 % Gentlemen, do you have the document entitledn
20 " Testimony of Paul H. Leech, Richard A. Becker and John K.

2I Long Relative to NRDC Contention 7(a) and 7(b)" before

22
) you?

23 BY WITNESS LEECH:

rw A Yes.U
25 ,

ALDERSON REPORTING COMPANY. INC.
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j BY WITNESS BECKER:
{

() 2 A Yes

3 BY WITNESS LONG:
,~() 4 A Yes,

e 5 MR. MIZUNO: Mr. Chairman, I'd like to have
H

| 6 this document identified and marked as Staff Exhibit,
&
R 7 No. 21.

[ 8 JUDGE MILLER: It may be marked as Staff's
d
d 9 Exhibit 21.

Y
g 10 (Staff's Exhibit No. 21 was
$
j 11 marked for identification.)
S

y 12 BY MR. MIZUNO:
5

("] y 13 % Gentlemen, do you have any changes or cor-
%j m

| 14 rections to make at this time?
$
g 15 Please go ahead.
m

j 16 BY WITNESS LONG:
w

$ 17 A Yes, I have a couple. On Page 20 in the#
$ 18 Answer A.41, in the eighth line it says "The Prototype
P

$ 19 Fast Reactor (PFR) operated continuously from 1977 to the
M

20 present."

21
I'd like to modify that to say "in termittently. '

22
) JUDGE MILLER: Instead of " continuously"?

23 ! WITNESS LONG: Instead of " continuously."
i

24
JUDGE MILLER: Very well.

25
WITNESS LONG: I think that's more accurate.

|

ALDERSON REPORTING COMPANY. INC.
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On the following page, 21, there is a typo

(3 that may not be understandable.
( ,) 2

In the eighth line I think the word "contain-

s, ment" was meant to be " contamination."
(G

JUDGE MILLER: " Contamination control"?
E

} WITNESS LONG: Yes,
e

JUDGE MILLER: Okay.7

WITNESS LONG: On Page 26 in the Answer A47,] 8

j the second paragraph, the first sentence which reads --9
z

well, I w n't read it should be qualified by the--

10c
z
j jj insertion of the words, "in the United States," after

$
the word " development."d 12

3
$ JUDGE MILLER: Okay.13
S
g j4 WITNESS LONG: That's all I have.
N -

! 15 BY MR. MIZUNO:

E
: 16 G Mr. Leech, do you have any corrections to

S
A

g 17 make?

5
$ 18 BY WITNESS LEECH:

2
19 A No, I don't.

e
n

20 0 Mr. Becker, do you have any corrections?

21 BY WITNESS BECKER:

22 A No, I have none.,,

k)
I 23 , G Gentlemen, as corrected, does this testimony
I i

24 represent your testimony in this proceeding?

25 , /
!

|
} ALDERSON REPORTING COMPANY, INC.
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y BY WITNESS LONG:

([) 2 A Yes.

3 BY WITNESS LEECH:

() 4 A Yes. '

= 5 BY WITNESS BECKER:
M
?

@ 6 A Yes.
R
R 7 g Is it true and correct to the best of your
M

| 8 belief?
d
d 9 BY WITNESS LONG:
b
g 10 A Yes.
E
j 11 BY WITNESS LEECH:
3

g 12 A Yes.
~

=
13

{) BY WITNESS BECKER:

| 14 A Yes.
$
g 15 MR. MIZUNO: I tender the panel for cross-
x

y 16 examination.
W

f I7 JUDGE MILLER: Very well. Mr. Edgar, cross-
z
$ 18 examination?_

P
"

19g MR. EDGAR: We have no questions Oh, no,--

n

20 I do have one.

21
CROSS-EXAMINATION

BY MR. EDGAR:O
23

G There is discussion in the testimony --

24

O the question of steam generator considerations, and I

wonder which of the witnesses is the correct one to
,

ALDERSON REPORTING COMPANY, INC.,
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j address the question to.
,

s() 2 MR. MIZUNO: Mr. Becker would be the appropriate

3 person,

f)T 4 MR. EDGAR: Okay. He's the man who prepared --%

= 5 MR. MIZUNO: Perhaps I should mention the areas
M
?
j 6 of ex'pertise for the different witnesses. Would this
R
R 7 help?
M
j 8 MR. EDGARD: Yes.
O
d 9 MR. MIZUNO: Okay. I believe Mr. Leech will
$
$ 10 be speaking to the timing objectives timing program---

3
~

j 11 matic objective. and the ability to meet that objection.
3

( 12 Mr. Becker will be speaking about the steam
-

13(;' generator program. He has expertise in that area.

| 14 Mr. Long will be speaking about the alterna-
b
-

{ 15 tive design concepts.
x

y 16 MR. EDGAR: All right. Well, my questionw

d 17 | involves the steam generator experience and the discussion
5

h II which, I assume, would be on Page 7, running over through
9"

19g Page 11.
n

20 BY MR. EDGAR:

2I
G The question is, Mr. Becker: In analyzing

22
the issue of steam generators and the discussion in that{)

23! testimony, what is your judgment concerning the safety.

1

24
significance of that class of steam generator issues dis-

25
i cussed in the testimony?
,

! ALDERSON REPORTING COMPANY, INC.
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16-6 i BY WITNESS BECKER:

r
( 2 A My judgment with respect to that class of

3 issues regarding the steam generator -- at this point I

() 4 guess I would have to say is incomplete since we're in

e 5 the process of doing the safety evaluation. That has not
M
n
@ 6 been published yet.
R
d 7 I think some judgments can be drawn of a
M

] 8 general nature. The steam generator being located in a
d
q 9 secondary loop removed from the reactor has a tendency
i
g 10 to have small impact, as far as failure rates are con-
$
$ 11 cerned.
*

I 12 There is considerable redundancy as far as
-

(]) Sg 13 a component in the decay heat removal chain, and, there-

| 14 fore, the loss of a single steam generator disables one
$

15 of the main loops and its ability to remove heat from --

g 16 for decay heat removal.
m

,d 17 But there are two additional loops, in addition ,

=

$ 18 a decay heat removal service that's available,
c
w

19g The other aspect I guess that should be ad-
n

20
( dressed wculd be the sodium / water reaction. I think

2I there has been testimony given that the sodium / water

22
(]} reactions have been anticip;ted, and'there are a number of

I '

23
| systems associated with the steam generator that will,

I,

| 24

{]) mitigate the consequences of a sodium / water reaction.
!25
! _ MR. EDGAR: I have no further questions.
I

! ALDERSON REPORTING COMPANY, INC.
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] JUDGE MILLER: Intervenors?

() 2 MS. FINAMORE: Yes.

3 CROSS-EXAMINATION

() 4 BY MS. FINAMORE:

e 5 G Dr. Long, on Page 26 of your testimony you
3
a

$ 6 just added the words, "in the United States," to that.

E
R 7 second paragraph of Answer 47.
A
j 8 Am I correct to infer from that that self-
d
d 9 actuated shutdown systems have yet reached such a stage
$
$ 10 of development in other countries that would permit their
i
j 11 use in the CRBR?
W

yG BY WITNESS LONG:
_

13 A. Yes.g .

! 14 _ __

m
2 15

j 16
w

6 17

:
$ 18

5
E 19
R

j 20

21

' 22
0

23 '

24

i

25j
i

i
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16-8 G Can you explain which systems and which

1
'

g- countries you're referring to?
(_) 2

BY WITNESS LONG:
3

A Well, I have recently learned that they have
(]). 4

been used in Phenix in France.
= 5

h G Is that the only one you're referring to?
@ 6

BY WITNESS LONG:
7

3 A Yes.| 8

4 G And when you say "self-actuated shutdownm 9
i
o systems," can you describe that briefly?ge
z
E BY WITNESS LONG:
g 11

[. 12
A Conceptually, I can describe the one that was

1
3 used in Phenix. It is a -- what's called a curie-point

()!
E 14 sensitive magnetic latch, so that a control rod is
s
! 15 triggered to be inserted into the core by the direct
Y

16 temperature of the coolant, rather than going through an
3
A

g 37 electronic sensing and triggering device.

b 18 G Would you characterize that as a totally
i
[ 39 passive device?
A

20 BY WITNESS LONG:

21 A I don't regard it as totally passive since

22 it has a latch, and it has motion it has to move,---

sj .

It has fewer required working parts than the systems that!23
!
|

24 have the electrical and electronic sensing and control.

25 j G So would you characterize the shutdown systems

ALDERSON REPORTING COMPANY, INC.
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in the present CRBR design as more active than those you've
- just described for the Phenix?

BY WITNESS LONG:
3

-] A Well, may I say that I define the degree of
; >
I activity in terms of the number of working parts required.= 5

3j And I think my answer to the previous question is that
.

there are more working parts on the systems in CRBR.7
,

f8 G Mr. Leech, did the Staff conduct a review to

j determine whether the Clinch River Breeder Reactor will be9
i

h 10 constructed as expeditiously as possible?
z
j BY WITNESS LEECH:
$

jj

'

A No, we did not.J 12.

3

( ) )5 13 0 Is it your view that the Staff did not need

E 14 to determine whether the Clinch River Reactor will be
#
_b 15 built as expeditiously as possible in order to obtain an
5

.- 16 LWA or recommendation from the Staff for an LWA?
E
2

g- j7 BY WITNESS LEECH:
5
5 18 A That's correct.
=

b 19 G Dr. Long, if the Clinch River Breeder Reactor
5

20 had a steam generator explosion during the five-year

21 demonstration, would the plant still meet its technical

22 performance and reliability objectives?

23 , BY WITNESS LONG:
i

24 A I think -- I hate to use that word "ex-

25 plosion." I know we've debated quite a bit about that in

ALDERSON REPORTING COMPANY, INC.
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16-10 i these proceedings.
'

~s
(_) 2 The Staff prefers to use more precise language.

3 0 With that amendment and whatever precise

n
(_) 4 language you wish to use for the phenomenon that I'm

= 5 referring to as an explosion, if that event occurred during
5

$ 6 the five-year demonstration, would the plant still' meet
3
8 7 its technical performance and reliability objectives?
A

| 8 BY WITNESS LONG:
d
( 9 A Now, our reading of Contention 7 is that the
$ |

$ 10 objectives under discussion are the objectives of CRBR
7

5
$ 11 providing useful information for the LMFBR program; that
*

g 12 is, contention 7, as we understand it, questions whether CR 3R

13 is a useful information generator.

| 14 With that proviso, much can be learned from
$

15 the operation of CRBR even if there are problems with the

j 16 steam generator. We think in that sense that it will meets

h
I7 its objectives.

m

$ I8
G The technical performance and reliability

A"
19

g objectives?

0 BY WITNESS LONG:

21
A The objectives of providing technical per-

2
(} formance and reliability information for the LMFBR program,

3| which is the. subject, as I understand it, of the con-
:

24
(} tention.

I

25 | G So your answer is yes?

ALDERSON REPORTING COMPANY, INC.
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y y BY WITNESS LONG:

G|V 2 A Yes.

3 g Is your answer also yes, if you had a core

b 4 disruptive accident exceeding the 661-megajewel primarya

e 5 containment design basis?
A
8 6 BY WITNESS LONG:
e

N

R 7 A of course, we don't think that's likely.

8 We think that the CRBR will, through its safety review,
d
d 9 be adequately protected against such accidents.
$
g 10 However, if accidents occur -- and we think
$
g 11 that any accident would be of a much more modest nature --

3

g 12 it certainly would be logically to provide information
E

Qd 13 relevant to the program.
U E

| 14 It might provide information causing us to re-
$
2 15 examine the nature of the program. But it would certainly5
g 16 provide information for the program.
2 a

jt 17 - - -

5
5 18
-
-

19
8
n

20

21

22
v

23

24
,

25 |

ALDERSON REPORTING COMPANY,INC.
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P*
4 s17-1 BY . SIS ,. FINAMOlE:

,

1 '. '.s !
'

N

m .G Would the plant still m6et'its technical '

performance angl' reliabilitf obj ectives with such an

' '
,~s, accident? '

t,_) 4 N
,

, ,

BY WITNESS LONG : '
t- 5

.

'-
.

X ,

9 A With regard toithe program, yes.3 6
4 s

3 G If such an accident happened in the first
S 7

E five -- '
8 8 ,

l4 Ff WITNESS LONG:: 9
i
g A By "such an a c c id e,n t , " do you mean the acci-0a
z
E dent is not even described -- .tt's somewhat modifiedg 11
>

# *Y' * 9 '" ~"*9#$***12
3
3 4 17 I d like the answer for the core dis-,. 13 ,

i - o
t- =

ruptive accident exceeding the 661-ma'gajewel primary con-E 14
#
! 15 tainment design basis,
a
%

T 16 BY WITNE5S'LONG:
B
M

g- j7 A ti e l l , that certainly would provide some
w

b 18 infcrnation, too.

E
[ 39 (Laughter.)
R

20 4 And in such a case, would you consider that'

gj the technical performance and reliability objectives have

22 been met?,

( )
.\ '

23 ; BY WITNESS LONG:

24 i A As stated in Contention 7, yes.
4 (_'T l

V
25 ; G And if tnat accident that I just described

!
.

|
'

,

! ALDERSON REPORTING COMPANY,INC.
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I happened in the first five years of CRBR's operation,

(m) 2 would the reactor meet its technical performance and

3 reliability objectives?

(~%. 4 BY WITNESS LONG:

e 5 A Yes.
M
9

@ 6 MR. MIZUNO: Could I have a clarification from
R
R 7 counsel for Intervenors? Is she referring to the overall
X
j 8 programmatic objectives, which are the subject of this
d
y 9 contention, or specific project objectives?
z
o
g 10 I believe that distinction was made earlier
!

$ 11 by Applicants' panel.
3

I I2 MS. FINAMORE: Well, I --

~

c

%s} y 13/~ JUDGE MILLER: The witnesses seem to be con-
a
m

E I4 sistently describing and responding in terms of program-
$

} 15
. matic objectives, as I understand their testimony.
m

d I6 BY MS. FINAMORE:
W

(N
I7l

0 I'd like to turn to Page 7, Answer 13. Mr.
E

l 3 IO Becker, you state that "EBR-II has operated a steam
i E"

19
8 generator for 19 years without having a water-to-sodium
n

20 leak."

2I
Is the CRBR sodium generator design similar

2O to that of EBR-II?
v

23
BY WITNESS BECKER:

(~} A. No.
s-

25 ' g Also, in Answer 13 you briefly

ALDERSON REPORTING COMPANY, INC.
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catalogue the steam generator experience at other breeders.

/N Is the CRBR steam generator design similar to the steam\-) 2

generator design at any of those other breeders?

/~ BY WITNESS BECKER:
()N 4

A In what respect to you define " similarity"?e 5
M

} 4 In the normal sense of the word. Is it similar6e

in any respect that you can identify?7
,

E 8 BY WITNESS BECKER:
n

N A I have some difficulty with the question be-9
z
$ 10 cause physical similarity is lacking in almost all of thes ee
3
g jj steam generators. They have different configurations. They<
E

do use sodium on one side, water on the other.d 12
3.
^
-

13 G You state on Page 14({} Page 8, Answer 14,--

E 14 that "Several physical configurations have produced leak-
3
5 15 free designs," and that "It is important that the con-...

$
.- 16 figuration selected be capable of incorporating proper3

A

g 17 design features and the lessons learned from available
5
5 18 steam generator experience."
i
I 19 What proper design features are you referring
[

20 to?

21 BY WITNESS BECKER:

22 A The design features referred to.here are theO
23 ; ability to inspect and provide proper metallurgical treat-

|

24 ment for welds, spacing in some cases for -- to avoid

25 | flow-induced viFration problems, things of that type.
I

i
i ALDERSON REPORTING COMPANY,INC.
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1 0 On Page 18 of your testimony, Anwer 35 --

() 2 Anyone may answer.

3 You state that "The economic projects for'

() 4 an LMFBR utility plant will be guided by a detailed cost ,

e 5 accounting of capital and operating expenses for the CRBRP. "

M
e

'@ 6 Have you analyzed the effectiveness or the ex-
R
d 7 tent of this cost accounting method in any way?
%

| 8 BY WITNESS LONG:
0 .

y 9 A I'm responsible for the answer, and I was
z
o
@ 10 basing it on the descriptions of the cost accounting pro-
E

h 11 gram that were furnished to us in the I believe it's--

3

Y I2 in the Applicants' Draft Environmental Statement, but it
5

13 was summarized in Mr. Longenecker's testimony this(]}
. 14 morning.
=

h
15

. G Now, regarding the objective of economic
=

j 16 feasibility, do you define that objective solely to mean
w

h
I7 whether or not there is an effective detailed cost

=
w

3 18 accounting program, such as you've describ'd?e
P
"

19
8 BY WITNESS LONG:
"

i
t 20
| A Essentially, yes. As far as the generation of

21 information useful to the LMFBR program is concerned, it

22'

| (]} seems to me that CRBR's contribution will be in its

23
ability to separate the first-of-a-kind costs from the

{} relevant costs for repetitive construction programs.

! 25
! G Now, setting aside the first-of-a-kind costs,

| |

|
1 ALDERSON REPORTING COMPANY, INC.
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1 in analyzing whether CRBR demonstrates that an LMFBR
17-5

() 2 breeder is economically feasible, do you c.onsider at

3 all the extent of the costs, in other words, how high the

(]) 4 costs are? Do you consider that a factor in your

e 5 analysis?
A
9

@ 6 BY WITNESS LONG:
R
2 7 A No, not as I am looking at the question here.
A

[ 8 I'm looking at the question of whether CRBR will provide
d
( 9 information for the LMFBR program. Now, they may provide
z
o
g 10 information which says this program is too expensive or
E

$ 11 higher than we used to think it was, or something like
S

N I2 that.
E
a

f'T 5 13 That would be information.(J =
m
E I4 4 Now, suppose that the information you've
Ej 15
. described does show the plant is too expensive, as you've
z

E 10 put it, would you consider that the Clinch River plants

f I7 has demonstrated its economic feasibility objectives --
2
3 IO MR. MIZUNO: Objection. That's a hypothetical,c
8 I9g and I think he has already indicated this this information1

n

20
can only be gotten together and evaluated once you have

21
all that information in.

22 i
{) | The plant hasn't been completely designed and

23
i constructed and operated yet.

24
JUDGE MILLER: Yes. But the question assumes)

25
f that in the future there will be such operation and so-

!

ALDERSON REPORTING COMPANY, INC.
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17-6 i forth and some-results of an economic or other nature,

(]) 2 which as susceptible of evaluation.

3 The question then inquires of the relationship

(]) 4 between those economic or cost factors and the program-

e 5 matic objectives of the project.
M
9
j 6 You may answer.
R
R 7 WITNESS LONG: I Could you repeat then the--

M

] 8 question, just so I make sure?
C
d 9 JUDGE MILLER: Yes. Go ahead, Ms. Finamore.
[
$ 10 BY MS. FINAMORE:
E
j 11 O If I may rephrase it.
3

y 12 Does the actual cost of the plant -- or a judg-
5

13 ment by you that the plant is too expensive, in your{])
=
g 14 words, affect in any way whether the plant meets its
$
g 15 economic feasibility objective?
x

y 16 JUDGE MILLER: Just a moment. Now he didn't
2

h
17 say he was going to judge whether or not it was too

x
M 18 expensive.,
-

-
"

19g He was saying the data would be obtained from
n

20 which programmatic judgments could be made, in terms of

21 the programmatic objectives. But he did not say that the

22pg NRC was going to make that judgment, any more than the
J

23 | NRC makes a judgment whether XYZ private utility should

24 .

)
put in a plant.

25
You did change -- and you changed all together,

i

ALDERSON REPORTING COMPANY, INC.
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L7-7 1 I think, the nature of the inquiry.

O 2 Br as rINiaOaE:

3 G Well, has the Staff made a judgment at this

| O 4 time enee ene 91 ae ne= met its ecoao ic ree iditier
,

e 5 objective?

@ 6 BY WITNESS LONG:
R I
2 7 A. With respect to providing information for the
X

| 8 LMrBR program, yes.
d
d 9 ---

!
$ 10
z_
III 1I
$ |

g 12
_

S
g 13

| 14

m
2 15
5

si 16
35

$ 17

:
!ii 18
~

i:
e.

19g
5

20

21

220 ;
'
:

24 .

25 '

ALDERSON REPORTING COMPANY, INC.
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1 % Now is it possible that review of the plant
1T 8
() 2 information that you've just described might indicate that

3 the plant is too expensive?

(3 4(_/ BY WITNESS LONG:

5g A Yes. Too expensive to be attractive to
9

3 0 utilities is what you mean.
R
b 7

% Yes.
M

k I BY WITNESS LONG:
d
d 9~

A Yes. That's possible.j
| c

F 10 |
g g Well, assuming such is the case hypothetically,
-
_

4 "
would you consider -- or would the Staff consider the

d 12z cost of the plant in analyzing whether it has, in fact,c

w) @d
13

met the economic feasibility objectives?
E 14
5 MR. MIZUNO: -I have to object again. I don'tz'
9 15
g see how the -- Mr. Long can answer that question. He has

16
@ already stated that the information is going to be
6 17

collected and evaluated.w
=
$ 18
g He can't It will meet the objectives for--

2 19
A obtaining information. But as far as having a post

20
facto decision, I don't see what the relevance of that

21
is.

() MS. FINAMORE: If I may respond. I believe
23 ,

| that the plant is going to go through the five-year

(]) demonstration phase, and even before that phase it will
,

'

. 25 j
; be generating cost information at later stages in this

ALDERSON REPORTING COMPANY. INC.
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1 proceeding, and judgments such as the plant's meeting of

(m_) 2 programmatic objectives, are under the Board's views
)

3 still open for re-analysis on the basis of new informa-

() 4 tion.

e 5 And --
E
9

3 6 JUDGE MILLER: Wait a minute. What's the
G
$ 7 basis for that? I'm not following you there.
A
j 8 MS. FINAMORE: Well, for example, at the next
d
c; 9 stage of these proceedings --

z
O
y 10 JUDGE MILLER: You mean the LWA-27
E

$ 11 MS. FINAMORE: The CP.
3

N 12 JUDGE MILLER: Oh, the CP. All right.
x
3
5 13 You' re prqecting now that we're getting to the,

( m
z
E I4 construction and permit hearing stage --

$
9 15 MS. FINAMORE: Well, just as a hypothetical._

x

d I0 JUDGE MILLER: It may be not so hypothetical,
A

h
I7 but go ahead.

=
5 18 (Laughter.)_

#
8 MR. EDGAR: We're going to have continuingn

20 jurisdiction and monitoring --

21
JUDGE MILLER: You may be working for free.

22

{]) However, let's assume, yes, that we move into
,

23 'I the construction and permit stage. Go ahead.

{] MS, FINAMORE: Now it's my understanding from

25 '
earlier discussions we've had with the Board that although

ALDERSON REPORTING COMPANY, INC.
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the impact etatement is completed and the Board is going
17-10 I

(N to make a decision upon its adequacy --
) 2

JUDGE MILLER: Is this for environmental
3

(-] purposes -- NEPA --
U

MS. FINAMORE: Oh, yes.
,

M" JUDGE MILLER: Okay. I follw you then.] 6

h Yes, that's right. We said you wouldn't be
" 7

3 precluded at a later stace, even though we had gone into| 8

4 it somewhat at the LWA stage.o 9
2
g That doesn't answer the question of whether
o
z
: or not you should go into it at the LWA stage.g li
_

w
MS. FINAMORE: On the basis of new informa-d n

3
tion.'

13
%) m

iI*E 14 D"Y "9 --
#
! 15 JUDGE MILLER: Well, new and relevant in-

5
.- 16 formation that qualifies under late-filed contentions, if
3
4

6 17 that be it, and so forth.
3
E 18 The Board hesitates to rule in advance and in

1
-

'
19 a vacuum, because we could be quoted -- you could pull

5
20 this out of the transcript a year from now and say, "You

21 said."

22 I, therefore, must qualify it.

23 MS. FINAMORE: I'm not asking whether or not

24 it will meet the objectives. I'm just asking the Staff

25 how it defines this objective and what factors it would

ALDERSON REPORTING COMPANY,INC.
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17-11 consider in this objectiv_e.j

;(]) 2 It seems to me that one reasonable factor to
3 consider in determining economic feasibility is how much

() 4 the plant costs.

e 5 And I'm trying to determine if the Staff
Ma
3 6 shares that description of the economic feasibility docu-e

#
-s

R 7 ments -- objective.
3
g 8 MR. EDGAR: That wasn't the question --
d
d 9 JUDGE MILLER: No, that wasn't the question.
!
$ 10 However, what I'm considering is: To what
E
E 11 extent is that material or relevant here at this stage of
$
g 12 the inquiry?
~

=

{} y 13 MS. FINAMORE: Well --

| 14 JUDGE MILLER: if the plans as they pro---

$
2 15 gress -- whatever degree: CP stage or what not, you're
E

y 16 going to have generated cost information, presumably.
w

6 17 But, query: Are you entitled at this point to go beyond
$
$ 18 the issue of whether or not the cost information that's
E

{ 19 generated has some reasonable relationship to the program-n

20 matic objective, not whether the Staff study makes a
21 decision on whether it's worthwhile to go ahead or not.

gs 22
L.) And you keep, I think, veering over into

23 that area.,

I

24 MS. FINAMORE: Okay. Just referring to the

25 present --

ALDERSON REPORTING COMPANY. INC.
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JUDGE MILLER: And to the Staff's role.
17-12 1

^s MS. FINAMORE:
<V 2

~The Staff's role, that's what

I'm trying to ascertain, how they define their role at

rw the present time.() 4

JUDGE MILLER: Why don't you ask them what
m 5
3

} they consider their role to be with this whole question
e

of costs and economic -- We'll recess for lunch in7

E five minutes.| 8

j But go ahead, you have time.9
z
o BY MS. FINAMORE:
$ 10
z
g jj G Do you consider a -- What do you consider
$
4 the Staff's role to be at this stage in the proceeding. 12
3

()$ 13 in determining whether the CRBR is likely to demonstrate
S

the economic feasibility of a relevant commercial LMPBRE 14
U

! 15 central station electric plant?
5

3.
16 BY WITNESS LONG:"

M

i 17 A Well, we believe that the Staff's role in

! 18 that area is to determine whether the proper accounting
5-
I 19 systems are being kept so that information relative to
A

20 the future LMFBR program can be derived from the CRBR

21 , accounts and utilized.

22 - - -

23
.

24
(~)u,

25j

ALDERSON REPORTING COMPANY, INC.
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18-1 1 % Now, do you believe the Staff's role should
O

got ) 2 also include evaluating the cost of the plant at this

3 present time, or cost es tima te s at this present time?

) 4 BY WITNESS LONG:
,

5y A Well, are you still within your previous
"

@ 6 question? That is, in determining whether it meets i ts
n'
8 7
7 goals relative to the LMFBR Program?
N

[ 8
G In determining whether it meets its

d
" 9~. economic feasibility objective?
C
H 10
j BY WITNESS LONG:
=
! II A I don' t believe that the cost o f CRB R isa
" 12i something we should judge at this time. I don't believe

13(]) it's within our role to decide at this time whether CRBR
E 14
d cost is acceptable or not.

&
9 15
Q JUDGE MILLER: Finish your answer and thenz
~

16
y we will recess an hour for lunch, and we'll return at
F 17
d 2:00 o' clock.
=
5 18

Finish your answer, if you hadn't finished,=
#

19-

g sir. I didn't mean to interrupt you.
20

WITNESS LONG: I had nothing to add, except
21

to refer to my previous answer, that we are looking at

(]) the methods of generating cost accounting information to
23 '

see that they will be applicable.

(]) If it turns out that CRBR cos ts more than we
25

! expect, so be it.
|

| ALDERSON REPORTING COMPANY, INC.,
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18-2 1 We, of course, will factor -- that will be
1

2 useful information in deciding whether you want to go on

3 with the program.

4 BY MS. FINAMORE:

5y (L But that could in no way prevent the CRB R from
9

5 0
meeting its economic feasibility objective in your mind?

R
*
S 7

BY WITNESS LONG:
X
2 8a A. Yes.
d
:! 9
g JUDGE MILLER: Okay, 2:00 o' clock.
c
g 10
z (Whereupon, at 1:00 p.m., the hearing was
:
E 11
g recessed, to reconvene at 2:00 p.m., the same day.)
d 12z ___

Oi'
E 14
if=
2 15

$
g 16
vs

d 17

: .

5 18
_

#
19

20

21

22

.

23 '
,

24 !

25 ' -

.
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19-1 1 AFTERNOON SESSION

geh 2 2:00 p.m.

3 JUDGE MILLER: All right. Let's resume the

h 4 hearing.

e 5 Ms. Finamore, I believe you were examining.
E
e$

@ 6 MS. FINAMORE: Yes.
R
E., 7 BY MS. FINAMORE:
A

{ 8 g I'd like to turn to Page 26, Answer 48. You
d
ci 9 state that:
$

10e "The installation of a core retention
E

$ II device in CRBR would not likely generate any
3

I I2 useful operating data for future reactors,
5

$ f 13 since the probability of its being called
= I4| into use is extremely low."
'=

15 I
First of all, are you making any distinction

I0 between a core re tention device and a core catcher?

BY WITNESS LONG:
e
3 A. No.
P

G Dr. Long, are you saying in this statement

0
that useful information from a core catcher (I'll refer

21
to it in that manne r) could only be obtained through

22g examining how it is used or how it functions in the case

23 *
of an accident?

24 !g i BY WITNESS LONG:

25| A. No.

i
! ALDERSON REPORTING COMPANY,INC.
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19-2 1 4 Isn't it possible that one could also gain
rm
\._) 2 useful information from the construction of a core catcher?

3 BY WITNESS LONG:

() 4'

A I presume so.

5 4 And isn't it true th a t one could also gain the

0 useful information in the design and testing of a core
N

2 7 catcher?-

K
2 8N BY WITNESS LONG:
O
c 9

A Yes.j
c
F 10
$ 4 On Page 27, Answer 49, you discuss the sodium
=

f' pump flywheels and note that Applicants claim that the
d 12
2 inertia in the flowing sodium is sufficient for coastdown

\ )s 3
P 13

j purposes, and that you have the matter under review.s

E 14
# That's at the end of the first paragraph of.

x
9 15
j Answer 49.

T 16
$ Is it a correct characterization of this
6 17
g statement that you have not yet been able to conclude that
M 18
= you agree with Applicants' claim?F

19
$ BY WITNESS LONG:

20
A We have not yet reached our conclusion on the

21

loss of flow accident to which this is a part, and so I

() hesitate to indicate complete agreement on it.
23 ;

However, I do agree in principle with the idea
'

24 .

() that the decay in power should govern th e required
25

| coastdown rate of the coolant, and that this can be

ALDERSON REPORTING COMPANY, INC.
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19-3 1 achieved through inertia in the coolant, end I perhaps

() 2 shoulc have added in the pump, although I felt th a t that

3 was implied when I said in the inertia of the flowing

(]) 4 sodium; I mean the sodium and the pump itself.

5 G In the beginning of the next paragraph you

$ 6 state: '

R
b 7 "It is not known whether or not the
K

] 8 coastdown would need to be augmented in
d
o; 9 some way for the larger LMFB R's . "
!

h
10 But isn't the import of your previous

=
! II paragraph, which we just discussed, that you also don' t
B

N
12 know whether augmentation is necessary for smaller LMFBR's?

m

(')f13 BY WITNESS LONG:

E 14
g A Yes.
m
0 15h G In the last paragraph on Page 27, youz
~
- 16

g characterized flywheels on the sodium pumps as fairly
G 17
. standard devices; is th a t correct?a
5
= 18
= BY WITNESS LONG:

19
j A Well, flywheels themselves are fairly standard

20
devices.

21
G The fact that they are fairly standard, doesn't

(]) that indicate the general perception of the need for such
23 ,

components?

(]) BY WITNESS LONG:
25 :

-

! A Oh, no. I mean they are fairly standard ways

i ALDERSON REPORTING COMPANY, INC.
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19-4 1 of extending the inertia of a rotating system. They have

() 2 been used in s team engines, you know.

3 They are used in your automobile, for example.

() 4 G Haven't they been used in other nuclear

5j reactors as well?
?

! 0 BY WITNESS LONG:
3
b 7 A I think the French have used some additional
N
g 8 rotating inertia in Phenix.
d

9
4 I believe in your written testimony you

o

h
10

s tated that the hydraulic performance is crucial to
=
! II

avoiding cracks in the pipes; is that correct?3

N n BY WITNESS LONG:
5

(} 13
A Can you point out where that is?

E 14 '

g 4 I'm having a little difficulty. I thought you
=
2 15

might recall.x
z
! 16

y BY WITNESS LONG:

d 17
a A I don't recall saying exactly that. That's whyx
5 18

I wanted to make sure that we were in agreement on what-

E
19-

j we're talking about.
20

G Mr. Becker, am I correct that you discuss
21

hydraulic performance? I'm trying to find it.
. 22

O. BY WITNESS BECKER:
23 |

| A No, that's not correct.

() G Dr. Long, am I correct that the parallel
25

design of the Applicants included a core catcher?

ALDERSON REPORTING COMPANY, INC.
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19-5 I BY WITNESS LONG:

(mJ 2 A I think so. Now, it's been quite a number o f

3 years since we discontinued our review of that, and I'm not

r~)s 4(_ really sure of details, but I think it did have -- it may

5y have had an option or it may have actually had a core
a

b 0 retention device. I'm not sure.
R
R 7
; MS. FINAMORE: I have no further ques tions .
n
8 8a JUDGE MILLER: Inank you. Who hasn't yet
d
d 9
j cross-examined? I guess everybody has.
c
H 10
E Is there any redirect?
_

E 11
j MR. MIZUNO: A minute to confer with the
d 12
3 witnesses.
S

13-

(_- $ (Discussion off the record.)
E 14
5 REDIRECT EXAMINATION
k
2 15
y BY MR. MIZUNO:

? 16
$ G Dr. Long, have you evaluated whether the use

6 17
g of a self-actuated shutdown system at Clinch River will
M 18
g be substantially superior to the present Clinch River
"

19
$ design for meeting its programmatic objectives?

20 !
BY WITNESS LONG:

21
A We have concluded from the information that

() we have several aspects of that. It seems to us rather
23 ,

important in deciding whe ther it will meet its info rma tio na:

() objectives to know whe ther self-actuating shutdown systems
25

are indeed likely to be used in the LMFBR Program, and that I

!! ALDERSON REPORTING COMPANY, INC.
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|19-6 1 judgment, I guess, you'd have to say remains open, although
,o

! (_) 2 their use is not contemplated in the LDP.

3 I,n view o f th e fact it isn't really known

() 4 whether they will be us ed and isn' t really expected that,

5g they will be used, it's hard to conclude that you would
"

-

@ 6 gain useful information for the program by placing them
n'
C
E 7 in CRBRP.
K

| 8 It's also true th at you can gain all the
d

I information that you need concerning them in o ther
o
$ 10 facilities.
$'

I
We have the FFTF for the purpose of tes ting

d 12z fuel and developing devices of that sort.
4
: 13-) g So it does not seem that the informational,

E 14
g requirements of CRBR would require that such systems be
~

9 15
E inserted and tested in CRBR itself.x

~

16| 4 Okay. Will the construction of a core catcher

d 17
demonstrate whether the core catcher can operate or not?a-

z
$ 18
= BY WITNESS LONG:
a

1 19
R L No.

20
0 Can you explain why? Why not?

21
BY WITNESS LONG:

() { A Well, the construction will demonstrate

23|
certain technical problems in putting these things'

24

(]) together and designing them, but to determine whether th ey

25|
will operate requires tests with very high temperature;

ALDERSON REPORTING COMPANY, INC. |
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19-7 1 materials, and the sort of tests that are being done on
rm
is_) 2 a relatively small scale in National Laboratories at

3 Sandia, for example, and developments are taking place in

() 4 those areas which have some bearing on the way high

5g temperatIre materials behave.
9

@ 6 But it's unlikely that a particular reactor
R
b 7 would have its core catcher called into play, so that as
M

| 8 for providing operating information for the future program,
d

I that would be unlikely..

o
H 10
g G What is your conclusion regarding the use of
=

fII a core catcher design as an alternative for Clinch River

I Breeder Reactor? Is it a subs tantially better alternative - -

() MS. FINAMORE: Objection. I don't think this

E 14
g is properly within the scope of redirect examination.
=
9 15
E MR. MIZUNO: I believe that it is. We had a=
~

)-
16

series of questions involving the core catcher and its use

N 17 |
g in Clinch River, whether they have been demonstrated, and
E 18
; i ts testing.
e

0 19
j I think this is a --

20
MS. FINAMORE: The question of whether it's

21
substantially better could have been put in th e testimony

"
O oristaaity-

23 ,
It doesn't relate to the questions that were

24

(]) a s k e c'. , which had specifically to do with whether or not you
25 '

could get useful information from construction and testing.

ALDERSON REPORTING COMPANY,INC.
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19-8 1 MR. M I Z U N O.:s I think that Counsel has stated

i it precisely.

3 She asked a question regarding whether Clinch

(]) 4 River would bring about more information.

= 5 All I'm asking the witness is given his answer
5

h 6 to that, does it represent a substantially better
R
b 7 alternative.
X
j 8 MS. FINAMORE: That was not the question.
d

Q[ 9 JUDGE MILLER: In cross-examination Counselz

10 did go into the question of whether you could judge the
E
4 II operational capabilities of a core catcher until the
3

g 12 core catcher catches core, and now, I think, this is j us t
o

13() a refinement of that.

! He's asking now it's relationship, if any, to
a

the substantially better matter. So you may answer the

question.

( 17
a WITNESS LONG: Well, you have to evaluate it
z
5 18

in several -- There are several different ways in which=
9
0 19
g you could evaluate it.

20
One is would it provide -- If it were added in

21
addition to the features now present in th e CRB R , would it

() add substantial information beyond that; and there I think
23

the answer is no, pending the outcome of our safety

() evaluation, of course.

25
We will review the present containment purge

.
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i19-9 1 vent system and TMBDB features which are represented to us
i

() 2 as being sufficient to cope with core disruptive accidents.

3 The further addition of some other device
4

() 4 would add little to that.

e 5 Then I think you have to also consider suppose
2
9

] 6 you had the core retention device and not the other feature,
R
$ 7 would it be reliable enough that you could depend on it
M

$ 8 solely, and that's in doubt.
d
c; 9 So there is a possibility that you would still
2
o

10 need the containment purge and vent features.a
Z
=
4 II In sum, we don't see that the core catcher

~

B

g 12 would contribute much additional information to the LMFBR,

c
13() Program beyond what we can get from the design as we look

I4 at it as present.
$

h MR. MIZUNO: No more redirect.
t

d 0 'JUDGE MILLER: Recross?
M

h
I7

MS. FINAMORE: No.
z

JUDGE MILLER: Okay. Judge Hand?
H
"

19
j JUDGE HAND: No, thank you.

' JUDGE MILLER: Judge Linenberger?

21
BOARD EXAMINATION

22

(]) |
BY JUDGE LINENBERGER:

i23
G Mr. Becker, with apologies to you, we do.

24

() have your professional qualifications available from an
i 25 '

earlier session. I don ' t have that with me and I don't

i ALDERSON REPORTING COMPANY,INC.
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19-10 1 remember them. |

J
n
(_) 2 I would just like you to briefly summarize

3 what you consider to be your qualifications by reason of

() 4 training or experience to discuss the steam generator.

e 5 considerations that you discuss in this testimony.
E

h 6 BY WITNESS BECKER:
R
d 7 A Well, I think the most immediate qualifications
s
] 8 is that I am the reviewer with the principal responsibility
d
y 9 on the hydraulic sys tems , as far as the safety evaluation
!
$ 10 is concerned.
$
$ ll My biography beyond that, I was the plant
3

f I2 manager of the SEFOR reactor, which was a liquid metal

13(-)m cooled f as t system that did not have a steam generator.
3 14
@ The heat was rejected, as in FFTF, directly to
zj 15 the atmosphere.
z
! 16

g I have worked on steam-cooled, s upe r-he a te d

steam-cooled reactors, boiling water reactors.
=
$ 18 '

I have done background -- or I have done-

s

y" 19
calculational work in gas-cooled reactors .

.

20
I have been in the nuclear business for 25

21
years.

({} I think that's a thumbnail sketch of my

23 | biography.
~

24|
() | //

25 '
I //

ALDERSON REPORTING COMPANY, INC.
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20-1 1 4 What is the field of your professional

() 2 training?

3 BY WITNESS BECKER:
.o

(( ) 4 A My professional training was physics,
,

e 5 engineering physics.
h
@ 6 G Your; testimony seems to indicate that whereas
R
R 7 prior experience with the use of sodium and heat
X

| 8 exchanger relates to systems, that are related to systems
d
=; 9 that don't look very much like those proposed for the
E
cy 10 Clinch River Plant, that the basic experience is
!

$ 11 meaningful and applicable and that one should not be
D

y 12 too concerned about the lack of this look-alike aspect.
E

,/ ) d 13 From that I would infer that a significant

| 14 amount of analysir has gone into prior experience to
$
g 15 assure that the conceptual approach and the detailed
z

g' 16 design approach of Clinch River is a reasonable one,
w

N 17 Now is this the kind of atypical effort .tha t
5
{ 18 the Staff has performed or are you only monitoring -- is
C
"

19g the Staff only monitoring what others are doing in this
n

| 20 field?

2I BY WITNESS BECKER: .

22 A Predominantly, this is a monitoring of what)
| 23 is done in the field.

| 24p) The development program of the steam generator
u ;

25 for the Department of Energy. Other steam generator

!
| ALDERSON REPORTING COMPANY, INC.
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20-2
1

1 performance and experience with steam generators.

' (^)\

(_/ 2 Sodium steam generators.
'

3 g The answer to Question'.51, appearing on Page

O 4 28 of this testimony, intereece me.

5 I will intentionally put that information in

b 6 a light that illustrates my question, rather than
g

.
,

b 7
illustrates the truth of the matter.

| 3
| 8 But what that answer says to me is that
d
ci 9

'

j adopting the heterogeneous core design is desirable
o

i H 10
g because it will give more meaningful information in. terms.
.:-

II
of core physics kinds of problems than a easier: to

' d 12
3 calculate homogeneous design and I can certainly see it
.

d 13 ,()% j easier to model analytically,'
a homogeneous core than

E 14
g a heterogeneous core, but the objective i s.. n o t just.the
z,

| 9 15
g learning more about the core physice per se, so in the

T 16
$ context of the overall objectives of the Clinch River

h
17 ! Plant, why does a hetereogeneous core make sense compared

x

{ 18 to a homogeneous?
i:

{ 19 BY WITNESS LONG:
n

20 A I guess I was responsible for that answer

21 and your point is well taken, that it's if it were--

22 only an exercise in physics calculations, that would not

23 justify a unusual geometry, but it turns out that by

24 taking advantage of really an additional variable, that

25| you're able to incorporate into the core design, by
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_ _ _ _ _ _ _ _ _ _ _

y
G439

!20-3 1 making it in various sections, you can improve the
(m(,) 2 sodium void co-efficient and perhaps other parametersf

3 of the core operation. '

(]) 4 So, it does provide the designer with options
5y that can lead to improvements and in my own view,

a

@ 6 whatever improvements and refinements can be built into
a'
b 7

future LMFBR's, will probably be exploited and this will
E

k 0
this project, CRBR, will provide useful information--

d
q 9 leading to the exploitation of these geometries in the*
o
H 10
g future.
=

U
G I hear you. I haven't heard you say anything

# 12E that would indicate you think a heterogeneous core willc

() yield a significantly higher breeding gain.
E 14
g For example, do you think it will?x

b BY WITNESS LONG:x
16

g A Yes, I do,

d 17
x G Is this opinion on your part?m
$ 18

Is this an opinion on your part-

or is it thes
E 19
j result of any analysis you or the Staff have done or is

20 it based on information given to you by Applicant?
21 BY WITNESS LONG:

22 A I think it was first called to our attention
23 that heterogeneous designs could provide better breeding

i
24 ! ratios before the option was adopted in CRBR.()
25 '

Analysist have calculated this for some time

ALDERSON REPORTING COMPANY, INC.
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1 however, we on the Staff have not made an independent

(_3
r

/ 2 study of that, as far as I know, but in the case of CRBR

3 we feel that the Applicants calculations are consistent
m
j 4 with what we had been led to expect by previous

5y calculations and I should also add a word of caution,
a

@ 6 that when you increase the breeding ratio by this device,
^
n

b 7 you do increase the core inventory and that slows down
A

| 8 the doubling time.
O
y 9 Overall, the Applicants figures indicate that
5
g 10 there is a gain and I believe that such gains will be
5
$ 11 exploited in the larger reactors.
m

y 12 G Have there been experiments pe r formed in
5'

(]) critical experimental facilities, such as ZPPR or others13

=
5 14 that have compared homogeneous with heterogeneous core
b
-

{ 15 configurations that lend credence to the conclusion that the
x
'

16
J- breeding gain may be improved in a heterogeneous core
A

f 17 design?
=
5 18 BY WITNESS LONG:
-
_

#
19g A Yes, there have.

n

20 g Are those reported somewhere in a -- are they

21 reasonable available documents such as I, for one, just

22
b) with my own curiousity could go review these, take it from/-

23 a library somewhere, perhaps?

24 BY WITNESS LONG:
()3

25 |
%

A I don't have that information with me but I

ALDERSON REPORTING COMPANY, INC.
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A 20-5
1 believesthat the repNrtt%could be made available.q

G, st
'

, ,
,- t g y

() 2 g Do you know whether ZPPR itself has done
0 '( s,

.

3 ?_n'y experiments of.this type?s

Y i y _ ' ' , '

O " av wleurss tono:
'

s
s

INS
.

A. Y e's . '

W . s
>.

!. 6
The critical a s s emblies can do experiments3 .

: - g ; , .

b 7
'wh.ich provide a' lot of information on the breeding ratio.;o

X 8 t!- ;
~

they do,

'

s a
h 3 "

,,; But operaring atL 'the low power.that
'. \ 's0 -

.' ,

d 9 t h'c$' 'h a ve a certain amount o'f uncertainty in the breelingz
o '

g 10 rat $io that they+ calculate and there's also thet3,

.

d II' limitation that they use fuel that's not burned up, so,
38 s

{ 12 in a sense, wh"a t you get is the breeding ratio at
.

(] ,f 13 beginning of cycle.

h IS For that reason, CRBR itself'will augment
$
g 15

'

the iaformation we get out of critice.1 assemblies.
x

.]
. .

16 But there certainly has been'a test to
M

g 17 determine the breeding ratios for critical assemblies.
#
u

183 g S While we're on the subject of the heterogeneous
.

#
19g core, let's go to the bottom of Page l' 4 , the last

n

20 paragraph there, which speaks with respect to the

2I 4 heteroger.eity of the design of the blanket region, the

22p . availability of a new latitude in adjusting the
U

23 |
i

; sodium-void coefficient, Doppler coefficient and

24 breeding characteristics?

25
Let's take those one at a time.

ALDERSON REPORTING COMPANY. INC.
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*" **" 9 * I' **E * " ** " '20-6
r';
( ,/ 2 parameter heterogeneity of the blanket region, I presume

3 is what that refers to, permits latitude in adjustment
(x) 4 of sodium-void coefficient.

5 BY WITNESS LONG:

$ 6 A Is it clear that I was talking about placing
R
b 7 the internal blanket within the core?
K

] 8
0 I understand that, yes.

d
q 9 At least I took your words literally, where
!
$ 10 it said "in the core" meaning not outside.
E
j 11 BY WITNESS LONG:
*

I 12 A Yes. That was my intention.
3

(]) It's hard to explain the sodium-void13

| 14 coefficient without just saying that it's a complicated
$

15 calculation and you use the multi group cross sections
j 16 that's been calculated.
w

h
I7

But there is one aspect of it that's physically
x

} 18 graspable and that is that you have, in a sense, removed
-

E
II

8 that portion of the core which normally has the mostn

20 positive sodium-void coerficient.

21 That is the center of the core, that normally
22 has the most positive sodium-void coefficient and you)

23 | place blanket material in that region so that changes in
24 worth of the sodium are not so important there.

.(-))m
25 l G Are you saying, then, that by placing this

I

ALDERSON REPORTING COMPANY. INC.
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C303
.

' 20-7 1 blanket region within the core, that you are geing from
() 2 a more positive sodium-void coefficient to a less

3 positive sodium-void coefficient?

(]) 4 or do you really change the sign of it in

g5 the case of Clinch River?

0 BY WITNESS LONG:
3
b 7 A overall, it's still positive, but less than
3
$ 8

it was before. Substantially less.
O
c; 9 g Why do you believe that?
?
$ 10 BY WITNESS LONG:
E
j 1-1 A Why do I have the confidence in the
n

( 12 calculated values?
~

=
13 g Yes.

| 14 BY WITNESS LONG:
$
9 15 A They are substantiated by critical experiments

y 16 in the ZPPR where you can take sodium out and measure
M

g 17 the changes in reactivity.
x
M 18 g So-called danger coefficient --_

E
l9g BY WITNESS LONG:

M

20 A Yes.

21 g kinds of measurements?--

22 BY WITNESS LONG:)
23 > A Yes.

24 g Now, again, let me ask the same question

25 ' except to focus on Doppler coefficient instead of sodium-

ALDERSON REPORTING COMPANY, INC.
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1 void coefficient.
20,-8

s

2 And don't be afraid to get technical. That

3 is quite all right.

4 BY WITNESS LONG:

e 5 A It's a long time since I've gotten very
5

h 0 technical.
R
$ 7 It is associated with changes in the spectrum,''

K

$ 0 the neutron spectrum, and --
d

9 '

0 Well, let's focus in on that.
o

h
10

Changes in the neutron spectrum. Is the
=
$ Il spectrum hardened or softened by introducing internal
is

j 12 blanket?
S

O!' ar w1rnsss tono:

E 14
$ A Well, it changes locally throughout the core
le

in different places but an overall softening of the
16

g spectrum would be expected to improve the Doppler

6 17
x coefficient and I presume that's what happens.
x

{ 18 G Do you happen to know approximately what
P
t-

19g range of neutron energies are effective with respect to
M

20 the captured residence of interest to Doppler broadening?

2I BY WITNESS LONG:

| 22
A. Well, it's especially effective in the

23 range below about three kilovolts.

! 24 0 Okay, now, then, the same question with

25 ' respect to the third element there, breeding
,

ALDERSON REPORTING COMPANY. INC. r

. _ . . . -- _ _ _ - - - .-_



. _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _-_

,

G305

20-9
1 characteristics?

() 2 BY WITNESS LONG:

3 A There, I think it's just a question of

(]) 4 bringing fertile material in close proximity to the

5 neutrons at the point of their birth, so that you get

| 6 capture ~innthe U-238, which will augment the breeding.
R
b7 g Okay, but somewhat simplisitically I can say,
X

] 8 that if I take fuel out of the center of the core to.

d
c 9 make room for fertile material, that rather than having,

5
g 10 the flux peak near the axis of the core, I might expect
5
$ 11 a' flux; depression:near the axis of the core, so if I put3

g 12
a blanket in there, the fertile material is going to

3
{ } g 13 seek a lower neutron density and so looking at it that

| 14 way, that view of it, I don't see it being consistent
$
g 15 with your answer.
z
*

16g But I must admit I don't understand these
2

6 17 things.
*
z

h II BY WITNESS LONG:2

0
19g A I see what you mean and my understandi7g ofn

20 it is, that it takes careful design and you have to make

21
the blanket region small enough so that it is, in effect,

22 relatively transparent to neutron.( ,) I

23| If it were larger than the effect that you
i

24 say would predominate, it would not be an effective() i

25| breeder.
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. 0-10 1 But, in a fast reactor, regions up to.an inch or

2 two in dimensions are relatively transparent to neutrons,

3 so the breeding is effective in these internal blanket
'

O 4 regions.

e 5

5
I 6

/ / /*
o
8 7

a
| 8

a
ci 9

!
g 10
s
~

E 11

I
y 12

s

Oi''
'

,

E 14
C
a
2 15

,

E
g 16
as

( 17

:
!ii 18

5
E 19
R

20

21;

''

O
23

i

24|.

O '

: 25

!
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21-1 BY JUDGE LINENBERGER:j

b '^T G The second sentence the second word in the--

\-) 2

next sentence is " efficiency" as one of the three things3

() that could be better optimized by going to a heterogenous4

e 5 blanket region within the core.
- b

8 6 What's the -- In what context is that word
e
R
g 7 " efficiency" used here? What does it mean?

A

] 8 BY WITNESS LONG:

d
d 9 A Just a moment.
i

h 10 I can't think specifically why I put that
E
E 11 word in there. It I may have had in mind that it--

$
y 12 would improve the -- all of these features mentioned above,
3

13 the sodium void coefficient, the Doppler coefficient and

| 14 the breeding ratio, which work together, provide some
$
2 15 improvement in the operation and economics and many of the
N
j 16 general features of the performance of the plant.
e

6 17 G In that sense then, it sounds as though
5
$ 18 you're using the word " efficiency" in the context that
5
[ 19 it might have appeal to a utility executive rather than
5

20 in the context of something of interest to a core

21 physics analytical type. Do you think you meant it --

22 BY WITNESS LONG:.e 3
U

23! A I don't see now a connection between that

24 and core physics, per se.

25 G So it's not related to neutron economy in any

ALDERSON REPORTING COMPANY,INC.
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>

21-2
i sense, but in overall performance of --

g)( 2 BY WITNESS LONG:

3 A Well,.I have mentioned that it would improve
s

(,) 4 the breeding ratio. But I think I probably meant here

e 5 the combination of the various things that would improve --
3
9

] 6 leading to an overall improved performance.
R
R 7 g Presumably, one of the overall -- Well, more

] 8 than presumably. One of the overall objectives of the'
d
c; 9 Clinch River Project is to attempt to demonstrate that
i
g 10 people have somehow built something -- a better mousetrap,
$
$ 11 if you will, that's going to appeal to the utility in-
S

y 12 dustry.
5

13(j And I presume that part of at least the so-
m

E I4 called five-year demonstration program will be looking,
$

15
, in part at least, at things that seem to make this design

E Ib concept attractive to the utility industry. Is that
M

.h
I7 indeed a correct picture of the situation?

z
IO BY WITNESS LONG:

P
"

19
8 A Yes, that has been our -- We have given
e.

20 some consideration to this five-year demonstration pro-

21
gram.

(]) G Well, in terms of what can you extract from

23
it that will make utility objectives come executive--

i

24
(]) come knocking on somebody's door and saying, "Where can I

25 I
sign up for one?"

ALDERSON REPORTING COMPANY, INC.
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g BY WITNESS LONG:

() 2 A Well, I guess we -- We're not sales people.

3 G Okay. But I'm just trying to get a feeling
.

() 4 for what the Staff is focusing on and --

e 5 BY WITNESS LONG:
A
a

3 6 A Well, we feel that the utility people shoulde
R
E 7 have an honest appraisal of what the LMFBR can do - good

8 8 or bad.n

d
d 9 G Okay. Now that's Those are certainly--

i
o
y 10 two alternatives that face us all the time: Good or
Z
_
_

g 11 bad.
S

g 12 (Laughter.)
5

13{) JUDGE MILLER: Warts and all!

! 14 BY JUDGE LINENBERGER:
5
2 15 4 In one respect I can say that if the for--

5
y 16 some reason, whatever, Clinch River is built and operateds
f 17 and demonstrated to have a breeding gain of .87, a lot off
$ 18 people are going to be disappointed -- I would think so.
A

{ 19
On the other hand, that result, it seems to me,n

20 in itself has some value because it says, "Look" --

21
I would think it would say, "Look, don't go building

' 22 LPPs or commercial breeder reactors cast in the same

23 ! mold as Clinch River. You had better look at Clinch River

. 24 as a way not to build commercial breeders."

25 || Now, there have been a lot of words talked about
I

ALDERSON REPORTING COMPANY, INC.
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21-4 in reports and in testimony about1

these programmatic ob-() 2 jectives.

3
Is, indeed, finding out from Clinch River that() 4 this is not the right way to approach commercial breeders

e 5
A a meaningful programmatic objective in itself, do you9

@ 6 think -- does the Staff thing?
R
$ 7

I Excuse me. When I say "you" to you
--

A
j 8

gentlemen, unless I say otherwise, I'm talking about thed
@ 9 Staff position.
$
$ 10 BY WITNESS LEECH:
!

.

j 11 A I'll take that.3

I 12
I believe that Obviously whatever informa-5 --

() I3
tion comes out of the program should be of considerablez

5 I4
interest to

5 the utility industry, to manufacturers, every-
15

body interested in the subject.
j 16

If it comes out .87, there will be a lot ofM

h
I7

disappointed people; and I suppose it's so unexpected that=

b I8

it's hard to imagine that that will be the result, judging?
"

8 19 ; by our review among us. We don't expect that to happen.n

20
, g

Well, what you're saying is that you reject
21

my hypothesis, and you don't have to face up to answering
22

[]) my question.
- 23
| ; (Laughter.)) i
l 24{) But that's not quite what I was looking for.
| 25| /,

|
|

I
I
l

ALDERSON REPORTING COMPANY, INC.
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21-5 1 BY WITNESS LEECH:

(~)s(_ 2 A Put your question again.

3 g What I'm saying is: Suppose Clinch River

r^s
() 4 demonstrates that it's the wrong way to go about building

e 5 a breeder?
E
9

@ 6 Does the Staff consider that that is an im-
R
8 7 portant thing to learn and is a worthwhile program
A

] 8 objective in itself?
d
d 9 BY WITNESS LEECH:
$
$ 10 A Well, it certainly is an important thing to
E

$ 11 learn, absolutely. It wouldn't If you could anti---

*

y 12 cipate that that would be the result, then it would seem a
4

("JT g 13 poor idea to proceed with building it.
s m

14 4 I agree.
kj 15 I thought I heard something from Applicants'
z

j 16 witnesses on this morning -- if you gentlemen were here
M

I7 for that testimony -- it was indicated that there's not
E
3 18 necessarily one-to-one correspondence between breeding
P" I9
8 gain and doubling time as one changes core design core--

n

20 designs.

Is that generally true? Is the transition

} from a given breeding gain to -- " transition" is a bad

23 ,
j word.

Is the derivation of the doubling time based}
25

on a given breeding gain expected to be different in

ALDERSON REPORTING COMPANY, INC.
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i Clinch River than in a large breeder project, for

O 2 exe=91e2
.

3 In other words Let me put it a little--

(]) 4 different way.

= 5 Suppose you have a breeding gain of 1.20
5

| 6 in Clinch River. If you look at the formula for compound
R
& 7 interest, that says that looking at it strictly that way,
3
| 8 you have a 35-year -- I mean 1.02, you have like a 35-
d
d 9 year doubling time. If it was 1.2, it would be shorter,

z

h 10 obviously.
E
'j 11 Would you expect for the same breeding gain
s
y 12 an LDP that the doubling time would be longer, shorter
5

(]) 13 or the same?

| 14 BY WITNESS LONG:
$

15 A All I can recall at the moment is that the

j 16 equation for converting doubling time to breeding gain, ors

( 17 vice versa, includes -- It's basically a compound
x
$ 18 interest formula.
1 I99 It includes the total inventory of material
M

20 that has to be doubled. It includes the fuel cycle, as

21 well as the reactor. And it includes delay times in

22{) cooling off the fuel to be ready for the fuel cycle.

23
In other words, if a core has a one-year life

24
in the reactor, and there's a one-year cooling time, you{;

'
have to have an additional core in the pipeline to run

ALDERSON REPORTING COMPANY, INC.
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1

21-7 1 your reactor during that cooling time and then additional

() 2 material to run it during the reprocessing time.
3 So insofar as those things enter into the

() 4 equation, if they differ, then there will be a different

e 5 relation between breeding gain and doubling time.!
@ 6 In general, the more dealsy you have in the
R
R 7 processing, the slower the doubling time because it

i
M

| 8 increases your effective inventory.
d
6 9

- - -

i

h 10
E
3 11

$
j 12

s
a

()5
$ 14

5
2 15
W
y 16
M

i 17 '
5
5 18

E
E 19
5

20

21

()
23 ,

!

24

O
25 |
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] BY WITNESS LONG:

7s( ) 2 A (Continuing) The simple way to answer your

3 question is that everything else being equal, the breeding

(]) 4 gain and doubling time have a relationship. But if

= 5 other things creep into the equation as a result of your
h
@ 6 going to the larger scale, then there could be a dif-
R
R 7 ference.
K

| 8 G Are you saying that as far as you view the
d
% 9 matters right now, .if you came out with a breeding gain
E
g 10 of 1.0 for Clinch River, you would not necessarily expect
~

=
y 11 then a higher breeding gain in the LDP?
3

( 12 BY WITNESS LONG:
_

S
(J g 13 A Oh, no. There is a further -- The breeding)
% m

m

5 I4 ratio might be better in the LDP, just because of the
$

15 spectral changes and core configuration and elimination of

g 16 leakage -- neutrons.
A

h
I7 So you would expect that increase. And then

5
3 18 if the inventory -- If the relation between core inventory
P
"

19
8 and total cycle inventory were the same, then the
n

20 doubling time would be the same, I believe.

2I
4 Let me ask you the same question I asked the

22

(~J)
Staff panel this morning. I'll let you decide whether I

%
23

get the same answer.

24
The Clinch River Project -- the LDP, the

25
development of commercial breeders is kind of a pleasant

ALDERSON REPORTING COMPANY, INC.
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21-9 way to cpend money. And if thinge work out wall, it
1

even contributes to the nation's pride of accomplishment,,

(,) 2
and that is certainly worthwhile.

3

But if one looks from a slightly different() 4
viewpoint at this whole undertaking, why isn't

e 5

h attempting to say to yourself, if you can demonstrate this
3 0
g totbe so - " Die direction the French are going is not so
b 7
g bad, and they've got a lot of the R&D under their belt and
[ 8

d paid for it themselves. Why can't we take advantage of '
d 9

| this, take off from where they are and save the taxp.aye rs
$ 10

$ a heck of a lot of money? Why do we have to have a new
g 11

& and different type of system?" Is it pride of authorship
g 12

5 or something, or is there really hard, fast engineering(3 d 13%) ?
design reasons why the Staff things Clinch River is a

~

g 14

E better approach than any of the foreign breeder development
r 15
w

$ programs?
16g

* BY WITNESS LONG:
b. 17
a
5 A Well,.there are a number of other reasons, inm 18
-

E addition to the ones you've mentioned of national pride399
A

and accomplishment for one country having its own

program. And one is the broadness of the te chnological

base that's
22 achieved by having your own engineers engage

fg
'J in the development and implementation of the project.23 ,

That's an expertise that's hard to purchase.

25 | And my views are formed largely by a GAO

ALDERSON REPORTING COMPANY,INC.
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21-10 report that I believe we referenced in the original En-

1

vironmental Statement where they indicated a number ofO 2

areas where international exchanges might have short-

comings. -

You don't, certainly, in the extreme case want
n
2 to buy just a black box.from the French and have it
g 6

| operate. You want to have your own understanding of it.
S 7

Presumably, that could be worked out. There's-

$ also -- There are also political implications in buying9-

i
g something -- It's unlike a sale of an article between
E
g gj U. S. companies -- or between a U. S. company and a U.S.
5
]. utility, because there are political overtones to it.g
E

()3 And the GAO report concluded that there are
!

Pluses and minuses to that approach.E 14
d

That's about as far as I can say.15
E
-

BY WITNESS LEECH:-

16
M
z

A Let me add that it seems to me that from thed 17
E
E 18 beginning one objective of this whole program has been
E
t 39 the involvement of the utility industry. obviously, for
5

20 the purpose of not only letting the utility engineers and

21 others participate in having hands-on experience -- let's

22 put it but also for -- I suppose selling themselves--

O
23 on the future of this kind of technology.

;

24 I don't have a feeling that they could very

25 , readily do that, if you simply buy something from the
!

I
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v 1 French.

(]) 2 You might ship utility people to France, I

3 suppose, if you could make that arrangement. But it

(]) 4 doesn't seem practical to do.

= 5 I don't know whether Dr. Long wants to talk

@ 6 about the difference in the reactor type. This Phenix >

R
2 7 reactor is a different kind of reactor. The one we have
A

] 8 here is an opportunity, I suppore, to carry forward in the
{o
1m; 9 loop type a development project which offers a variation '

z

h 10 in some respects from what the French are doing. Ia l

m
g 11

-__

a
6 12
3
m

(2) i '

@ 14

a
2 15
:
j 16
-A

6 17

:
$ 18

%
$ 19
a

20

21

**'

(Z)
23

24
)

25|
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-) 2- 1 1 EY JUDGE LINENBERGER:

( .
-]CL-) 2 g Okay. Well, maybe it's because of the way I

3 phrased my question, and if so, I'll give you one more

(') 4 chance here.

5 But I don't here either one of you say, "Well,

j 6 by golly, the technology of this concept is potentially so
R
b 7 much superior that we don't care how anybody else does it.
X

| 8 It's worth really riding that horse."
d

' Is it not that straightforward a situation in

b 10
g comparison with other programs in other countries?
=
$ II BY WITNESS LONG:
3

A You mean that our technology is so much better
C |

(} 13 than theirs that we --

E 14
g g That this breeder reactor concept is potentially
9 15
g so much more superior technologically than --

T 16
y BY WITNESS LONG:

6 17
- A Than th e LWR concept.a
x
$ 18
= g No, the breeder approaches taken by Germany
C

19| or France or some of the other countries, that it doesn't

20
make sense to import their technology. We have such a

21
better idea, we should go it ourselves with Clinch River.

() BY WITNESS LONG:

23 ,
A I ltaven't been able to come to that conclusion.

() G Okay, I was just interested.
25 I

There's been considerable discussion of one

ALDERSON REPORTING COMPANY, INC.
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22-2 1 aspect of this program, namely that things be done as

() 2 expedi.tiously as possible, and various inquiry into

3 whether as expeditiously as possible as one of several

() 4 objectives in itself goes down the drain if you run into

5 roadblock somewhere and have to make a change inj a
9

3 6 something.
R
b I Now, from what I've read in the several
X

k 0 testimonies presented, I get the impression that as
d

I expeditiously as possible is in and of itself kind of a

b 10
g moving target that says we will take whatever time it needs
2

I| within reason and expedition so long as we come up with

d 12z something that's safe and -- well, to use your word,
o

() Dr. Long, efficient and attractive to the utility

E 14
y industry.
x
2 15
g Is that taking things out of context, or

16
g indeed, is the time scale of achievement perh aps of

M 17
- somewhat subordinate importance to doing it safely, doinga
z
$ 18
g it in a way which will really demonstrate that it breeds
"

19
! effectively, and that it really represents an attractive

20
system to the electric utility indus try ?

|

21
Can you comment on.that?

r 22
(,3/ BY WITNESS LEECH:

23 ;
A Well, I will take the last of your comment or |

'24() your question first.
,

25 i
! It seems to me that the project has to achieve

! ALDERSON REPORTING COMPANY. INC.
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'

;22-3 I its - -it has to provide information that will be useful to

(>qg
2 the over-all LMFBR Program objectives .

3 If it's necessary because of some safety
| ,-

( )s 4 consideration, for example, to resolve that kind of a

5 problem before you can proceed, then the expeditiously as

5 0 possible has to adjust in time to meet that requirement.
n

b 7 Certainly, the project has to have a high
a
k 0 likelihood of being able to achieve its objectives in
d
d 9

terms of information provided by the project.j
o
H 10
E As expeditiously as possible, to me, means,
=
E 11
g first of all, and we have said this in my Answer No. 4,

d 12
E that we believe the Clinch River Project is capable of
c

TT d 13
(_). j making substantial contributions in all of these

E 14
y objectives areas within the five-year demonstration period.
E 15
j That's in terms of meeting the inf ormational

7 16
$ needs of the program.

y 17
x Now, th a t ' s a judgment made today based on the
5
m 18
p experience of people like Dr. Long and what we know about

19
$ the project.

20
Now, obviously, if something comes up in the

21
safety review that shows something has to be resolved, I'm

() sure the Applicants are carrying the burden of resolvi ng
23!

! that as quickly as they can.

() If by some remote imagination here, someone
25

were purposely to decide, let's say in the Applicants'
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!22-4 1 organization, not to do something, of course, that would

,m,) 2 obviously negate the purpose..s_

3
,

g I guess in essence, then, you are saying th at
l
t

| (_m) you consider the time scale of accomplishment somewhat
r

4

5g subordinate in objectives to --
9

$ 0 BY WITNESS LEECH:
R
b 7 A To achieving the informational needs, yes.
M

| 8 JUDGE LINENBERGER: Thank you. That's all I
d
c; 9

'

have, Mr. Chairman.
E

h
10 JUDGE MILLER: Thank you.

=
$ II You gentlemen may be excused, and thank you.
3

fI (The witnesses were excused.)
c

(]) MR. MIZUNO: The Staff would like to offer, or

E 14x move that Staf f Exhibit No. 21 be admitted into evidence.
$
g 5

JUDGE MILLER: Staff Exhibit 212
=
! 16

g MR. MIZUNO: Yes, the testimony of Paul Leech -+

g 17
w JUDGE MILLER: All right. Any objections?
=
5 18
= MR. EDGAR: No objections.
9
E 19
g MS. FINAMORE: No.

20
JUDGE MILLER: It may be admitted.

21
MR. MIZUNO: Thank you.

() (S taf f's Exhibit No. 21 was

| 23 |
t | received in evidence, and

i24

(]) j follows:

25 | //
I
I ALDERSON REPORTING COMPANY. INC.
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UNITES STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

s,s BEFORE THE ATONIC SAFETY AND LICENSING BOARD

In the Matter of )'

C-l )
UNITED STATES DEPARTMENT OF ENERGY ) Docket No. 50-537
PROJECT MANAGEMENT CORPORATION ),

TENNESSEE VALLEY AUTHORITY )
)

(Clinch River Breeder Reactor )plant) ) -

TESTIMONY OF PAUL H. LEECH, RICHARD A. BECKER
AND JOHN K. LONG RELATIVE TO NRDC

CONTENTIONS 7(a) AND 7(b)

CONTENTION 7(a)(I)

Q1. Mr. Leech, what is your name, by whom are you employed, and

what is your position?
.

A1. My name is Paul H. Leech and I am employed by the U. S. Nuclear

Regulatory Commission as a Senior Project Manager in the Clinch

River Breeder Reactor Program Office of the Office of Nuclear Reactor

Regulation. A stateinent of my prcfessional qualifications is

attached to this testimony.

Q2. What is the subject matter of your testimony?

A2. This testimony addresses Natural Resources Defense Council (NRDC)

Contention 7(a)(1), which states:

7. Neither Applicants nor Staff have adequately analyzed the

alternatives to the CRBR for the following reasons:

(] a) Neither Applicants nor Staff have adequately demon- I

strated that the CRBR as now planned will achieve the

objectives established for it in the LMFBR Program Impact

h Statement and Supplement.
'

1

.



__ _ -

-
.

~

6523
_ _

(1) It has not been established how the CRBR will achieve

the objectives there listed in a timely fashion.
.

O a3. what is the timing of the triFBR demonstration piant (CRBRP)

under the LMFBR Program?

A3. As stated on page 57 of the DOE 1982 Supplement to ERDA-1535

(the Final Environmental Impact Statement on the LMFBR Program),

the current timing objective for the CRBRP is to complete its

construction "as expeditiously as possible." The Applicants now

plan to complete the construction in 1989 and operation of the plant

is scheduled to begin in February 1990. Then, a demonstration period
.

of approximately five years is planned to achieve the major objectives

of the CRBRP project, which are:

N o to demonstrate the technical perfomance, reliability,
-

maintainability, safety, environmental acceptability,
and economic feasibility of an LMFBR cent al station
steam electric power plant in a utility environment; and

to confim the value of this concept for conservingo

important non-renewable natural resources.

Q4. Did the Staff conclude that the CRBR Project is likely to meet

the above objectives in a timely manner?

A4. Yes. This conclusion is based, in part, on the Staff's review

of the information provided by the Applicants in Section 1.3 of

their Environmental Report and in the LHFBR Program EnvironmentalO
Statement (ERDA-1535 and DOE Supplement) and, in part, upon the

Staff's independent knowledge and experience. The Staff believes '

that the CRBRP is capable of making substantial contributions,

-2-
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O.
within the 5-year demonstration period, to meeting the infomational

needs of the LMFBR Program in all of the areas set forth in the

above objectives. Further discussions relative to this subject

are found in Section 8.3 of the NRC's Final Environmental Statement

(FES) and its Supplement 1 and in the testimony (below) of John K. Long.

Q5. Are there alternatives which might lead to more timely achieve-

ment of the programmatic objectives for the CRBR than the approach

presently being pursued?

AS. The Staff has not identified any such . alternatives. Hovever,

the Intervenors have suggested two possibilities:

(1) "The GAO has expressed serious concern about Applicant's ~

decision to install untested steam generators in CRBR.

(U. S. General Accour:ing Office, Revising the Clinch River

Breeder Reactor Ste m Generator Testing Program Can Reduce

Risk, GA0/EMD-82-75, May 25, 1982)." "If the untested steam

generators prove to be defective after installation at CRBR,

the likelihood is very high that achievement of the infomational

objectives for CRBR will be delayed for a very substantial period *

of time - perhaps years - or that the objectives will never be

achieved." "A more prudent approach of testing the questionable

steam generators prior to making the decision to install them

might well lead to more timely achievement of the programmatic

objectives for CRBR than the approach presently being pursued."1

1Affidavit of Thomas B. Cochran, in the matter of Clinch River Breeder
Reactor Plant, October 19, 1982, paragraphs 17, 18, 20.*

v
-3-
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Richard A. Becker addresses the above concern lat.!r in this

testimony.

] (2) "The choice of a more appropriate site than the CRBR site

for the demonstration U4FBR plant could result in more timely
,

achievement of the programmatic objectives for the demonstration

plant. The Licensing Board might find the CRBR site unsuitable."2

The Staff agrees that an alternative site might better meet

the timing objective H the proposed CRBE site were found unsuitable

by the Atomic Safety and Licensing Board (ASLB). However,

the Staff's position is that the proposed site is acceptable
.

for the CRSRP, as indicated in the Staff's Site Suitability

| c, Report (NURr3-0786) and the Staff's Final Environmental

Statement (NUREG-0139) and its Supplement Number 1. If the

ASLB agrees with this Staff position, a decision to choose

a different site would result in an unnecessary delay of approxi-

mately three to four years in plant construction and operation

| (see the testimony of Paul Leech et al. relative to NRDC

Contentions 5(a) and 7(c)). Consequently, that choice would

not be compatible with the timing objective of completing

the plant as expediously as possible.
|

|

|

C
2 Id. at paragraph 21.

CD -
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STEAM GENERATOR DEVEl.0PMEllT PROGRAli

Q6. Mr. Becker, what is your name, by whom are you employed, and
,

,

what is your position?

(] A6. My name is Richard A. Becker and I am employed by the U. S.
,

Nuclear Regulatory Commission as a Reactor Engineer in the
. .

Clinch River Breeder Reactor Program Office of the Office of

Nuclear Reactor Regulation. A statement of my professional
'

qualifications has previously been received in evidence at

Tr. 2480.

!

Q7. What is the subject matter of your testimony?

j A7 This testimony addresses that portion of NROC's Contention

7(a)(1), which raises issues about the timeliness of accomplishing

the CRBR infonnational goals with respect to the steam generators

V and the GA0 report cited above in A5(1).

Q8. Has the Staff evaluated the likelihood of timely achievement

of the informational objectives with regard to the testing of.

the steam generators?

A8. Yes, the likelihood of the timely achievement of the infonnational
;

objectives proposed for CRBR has been evaluated relative to
,

t
alternatives involving extended steam generator testing. It !

|

would certainly be imprudent to install an untested steam generator

design, since this choice has high technical risks and could lead

O to deiays in the ung run. The factors supporting the steem |
generator design, therefore, have been reviewed to assure that

a sound basis, exists for the proposed plans.

1-s-
:

|

. . - . -- . ._ ___ _ ..
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'

Q9. Are you familiar with the GAO report on the CRSR stean generator

test program?

A9. Yes, it was considered as part of the ongoing review of the CRBR

O 91 at-
.

Q10. What are the conclusions of the GA0 report?

A10. The GA0 report concluded that the CRBR steam generator design

development program did not minimize technical risk and that a more

exhaustive test program was indicated. The GA0 report cited did not

conclude that the CRBR steam generator design proposed was untested.

GAO acknowledged that "seme element of risk will always be involved."
.

Furthermore, the GA0 technical consultant did not agree with the
3conclusion of the report and apparently had concluded, as stated

in the report, that he was " confident that the steam generator,

as currently designed, will operate as predicted."

Q11. Can testing eliminate technical risk?
.

All. No, a thorough and well conceived component development program

including proper phenomenon, special features and total system

testing, can minimize, but cannot eliminate residual technical risk.

3

O 0. S. General Accounting Office, Revising the Clinch River Breeder
Reactor Steam Generator Testing Program Can Reduce Risk, (GA0/EMD
-82-75, May 25, 1982) pg. 9.

( -6-.
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Q12. What is the view of the Staff with respect to the experience with

steam generator designs on nuclear power plants?

o
U A12.. Steam generators are used on pressurized water reactors (PWR)

and LMFBRs. Although there are similarities and the PWR problems

should not be ignored, the PWR steam generator should be viewed

as different and distinct from LMFBR steam generators because

liquid sodium is used as one of the coolants in LMFBR, steam

generators.

Q13. What has been the experience with respect to steam generators used

on LMFBRs?

A13. Experience is usually categorized in tenns of leaks or the

q absence of leaks between the high pressure water and the sodium.
t ,,- .

The root cause of the leak, such as design defect, Q/A lapse or

operational error, will dictate the consequences or severity of

the leak. LMFBR steam generator experience has been mixed. LMFBR

steam generators have operated without water-to-sodium leaks, while

other plants have had persistent water-to-sodium leaks. EBR-II has

operated a steam generator for 19 years without having a water-to-sodium

leak. The~ French demonstration reactor Phenix operated 10 years before

experiencing its first water-to-sodium leak. The British PFR and the

Soviet BN-350 experienced extensive and persistent water-to-sodium leaks

in their steam generators. The U.S. FERMI reactor experienced
A
U water-to-sodium leaks during its operating history.

n 4(.,) -7-.
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Q14. What conclusions can be drawn from the operating' U4FBR steam

generator experience?

A14. Several phys' cal configurations have produced leak-free designs.

C) These would lead to the conclusion t?at careful engineering design,

materials selection and control, quality fabrication and full

inspection are more important than configuration. Material

selection, weld design, accessibility and in:;pection seem to be

common to most of the steam generator problems. Meticulous

quality assurance is ar.' absolute necessity in all phases of design,

fabrication and'operatfon. It is not alaming that CRBR steam

generator does not resemble, for example, the successful EBR-II

steam generator. It is more important that the configuration
!

| selected be capable of' incorporating proper design features and

g the lessons learned from available steam generator experfence.

Q15. Has the CRBR steam generator design incorporated the lessons

learned from operating LMFBR steam generators?

A15. Yes, the Staff's engoing review of the development program and

design indicates that the lessons learned from problems with other

sodium-tc-water steam generators have been understood and

assimilated into the CRBR steam generator design. Also, pertinent

conclusions fecm the PWR steem generator experience have been

factored into the design.

A
V

TN
LJ *
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Q16. Has this been confimed by component development tests?

A16. Yes, the basic configuration, design approach to welds,

inspection, quality assurance, materials, phenomena and stability
A
V have all been confimed in individual effects tests and model tests.

From these tests, mechanical corrections for tolerances and materials

compatibility were incorporated in the component or system

integration test currently in progress. This component or

systems integration test is called the CRBR prototype steam
'generator.

Q17. Were all the design changes included in the prototype steam

generator?

A17. No, at the same tims that design changes were being made to

fp include corrections indicated by test results.,several design

improvements were adopted which could not be included in the

prototype and still maintain schedule.

Q18. Are these design improvements major changes?

A18. No, these design improvements are minor in nature and are not

involved with any of the fundamental aspects of the steam generator

concept or structure.

l

Q19. Will these design improvements be completely untested in the
|

installed CRBR steam generator units?'

Ob A19. No, although these improvements could not be included in the

prototype steam generator on test, hydraulic testing of a 0.42-

( size scale mosfel is planned in the future to confim analytical

-9-
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predictions that there will be no flow-induced vibration problems
U with these design improvements. Finally, as a confinnation test

of the 0.42-scale model tests, the plant spare steam generator
-

will be hydraulically te'sted. Ten steam generator units are being

built; nine of these units will be installed and one unit will be

a spare.

-

Q20. Based on the Staff's evaluation of the development program, will

the infomational objectives of CRBR more likely be met in a timely

way by the more exhaustive testing recommended by GAO or the steam

generator development program as currently constituted?

A20. GA0 acknowledged in their conclusions that all steam generator

problems are not related to design deficiencies, testing cannot

g eliminate all elements of risk, and the ultimate test must come
.. when the steam generators are operated in CRBR. The Staff

and the GA0's technical consultant agree with the applicant
-

that the assurances gained from testing a precise prototype

_ prior to manufacturing the plant units cannot technically justify

the delay. Based on the status of our review of the CRBR steam

generator design to date, it appears that the technical risk of a
.

major design defect, requiring redesign and lengthy delay after

installation, which had gone undetected by testing is very small.

The hydraulic testing on the 0.42-scale model and the plant spare unit

. &
4

Id., pg. 9.

- 10 -
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\)
\ should disclose any flow-induced vibration problem which has not been

theoretically disclosed. Therefore, steam generator problems whichq
b might occur would be corrected in place, probably by plant operations

personnel and designers working together. Component maintainability

in a utility environment is one facet of the infomational

objective of CRBR so that lengthy delays in contributing to the

infomational goals seem unlikely from the planned course of action.

The alternative course advocated by GA0 would require a precise

prototype to be fabricated and tested before contracting for

production of the plant units. This would cause a certain delay

of at least two years and possibly longer. This is a direct

and certain forestalling of accomplishing of any facet of the

CRBR infomational objective and, therefore, less acceptable.

CONTENTION 7a) (2), (3)

Q21. Please state your name and affiliation.

A21. My name.is John K. Long. I am empl6yed as a Reactor Engineer,

Reactor Systems Branch, Division of Systems Integration in the

Office of Nuclear Reactor Regulation. My involvement in the CRBR

review has been to review those aspects of core disruptive accidents

O involving themal margins beyond the design basis. A copy of my

professional qualifications was received into evidence and appears

at Tr. 2533-37.

- 11 -
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Q22. What subject matter does this testinony address?

A22. This testimony addresses the issue of alternatives to CRBR with

respect to the ability of CRBR to meet its objectives as set

( ) forth in NRDC, et. al., Contention 7a) (2) as follows:

7. Neither Applicants nor Staff have adequately analyzed the
alternatives to the CRBR for the following reasons:

a) Neither Applicants nor Staff have adequately demonstrated
that the CRBR as now planned will achieve the objectives
established for it in the LMFBR Program Impact Statement
and Supplement.

(2) In order to do this it must be shown that the
specific design of the CRBR, particularly core
design and engineering safety features, is
sufficiently similar to a practical commercial size
LMFBR that building and operating the CRBR will
demonstrate anything relevant with respect to an
economic, reliable and licensable LMFBR.

Q23. What is the programmatic objective for a demonstration CRBR '

pertinent to the above contention?

A23. The proposed Final Environmental Statement for the LMFBR Program

(WASH-1535), endorsed by ERDA-1535, at p. 3.5-2, states the

following relevant CRBR objective:

"to demonstrate the technical performance, reliability,
maintainability, safety, environmental acceptability,
and economic feasibility of an LMFBR central station
electric power plant in a utility environment," and

In the Final Supplement to the programmatic statement (Supplement

to ERDA-1535, dated May 1982, pp. 38-39) DOE states that:

" Technical feasibility of the LMFBR has been clearly
demonstrated and the remaining work is to conduct engineeringA

U scale demonstration of the technology at a size leading up
to that of commercial plants."

z) -

- 12 -
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024. What specific design features of the 375f1We CRBR are likely to

I demonstrate relevant information with resoect to an economic, reliable

and licensable LMFBR (oresumed to oroduce about 1000 ffWe)?

() A24. Thera are many LMFBR characteristics that are relevant to economics.

reliability and licensability Oat are not directly deoendent on

reactor size. CRBR is desioned to be an inteorated demonstration

of many of these characteristics. Amona them are the particular

combinations of themal-hydraulic and hiah temoerature orocerties.

There are a number of saecific features desioned to demonstrate

relevant data in this reaard. An extensive list has been comoiled

and oresented in the Acolicants' procrammatic Environmental Imoact

Statement. Suoolement to ERDA-1535. 00E/EIS-0085-FS. o. 61. Amana

the most imoortant of these are the fuel elements and assemblies

the:aselves; the reactor closure rotating plug seals, bearings,x. -

insulation and cooling; in-vessel refueling equipment; and

instrumentation and control equipment systems.

025. Are any of those features.likely to provide relevant infomation

for the LMFBR orocram, indeoendent of their si:e?

A25. Yes. A demonstrati,on on the scale of CRBR would be directly

pertinent and relevant to a LMFBR of a practical commercial size

(for purposes of this evaluation, the oractical commercial size is

considered to be in the 1000 MWe rance).

OV 026. What differences are expected between the fuel elements and related

hardware of CRBR and those of a oractical commercial size LMFBR?

Q .v
- 13 -
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A26. The fuel and assembly hardware of the CRBR could be identical externally

v to those of a large future LMFBR, but the fuel enrichment would be

different. Other features being equal the fuel enrichment is

b generally less for larger reactors, but heat ratings (kw/ foot)

are generally the same.

Q27. In view of this difference, what relevance to larger reactors is

there in the CRBR design?

A27. Themal hydraulic effects during nomal operation are expected

to be quite similar.

The change in enrichment is accompanied by various changes in core

physics, including sodium-void coefficient, Doppler coefficient and

breeding ratio. These variations are well known, have been calculated

f, for many years for reactors that differ principally in scale, and are "

important for safety analyses. Each new reactor that comes on line

provides data that serves as a che::k point to verify or adjust

and correct the previous calculations. CRBR will provide such a

check point and in this fashion will have relevance to the design
of larger reactors.

The use of heterogeneous blanket regions in the core of CRBR introduces

a variable in the design parameters that has not previously been

utilized. The availability of this parameter pemits designers

a new latitude in the adjustment of sodium-void coefficient,

{; Doppler coefficient and breeding characteristics. Safety, efficiency,

and breeding perfomance can be better optimized by taking advantage

g of this parameter. Thus CRBR will be relevant to the optimization
k/ *

C of the design of subsequent reactors.

- 14 -
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Q28. Are the rotating seals, bearings, insulation, cooling, in-vessel refuelinga{f equipment and instrumentation /contr.o1 equipment relevant to future

reactors?

O ^28. Yes. They could be essentially copied with appropriate scaling

for later designs. Tne CRBR experience with these items will

therefore be transferable to commercial LMFBRs. Their demonstration

on CRBR is therefore extremely relevant for the reactor program.

Q29. What does Contention 7a) (3) address?

A29. Contention 7a) (3) states:

a) Neither Applicants nor Staff have adequately demonstrated
that the CRBR as now planned will achieve the objectives
established for it in the LMFBR Program Impact Statement
and Supplement.

(3) The CRBR is not reasonably likely to demonstrate the relia-
bility, maintainability, economic feasibility, technical
perfomance, environmental acceptability or safety of a-

relevant commercial LMFBR central station electric plant.

Q30. In what fashion is the CRBR reasonably likely to demonstrate

the reliability of a commercial LMFBR central station electric

plant?

A30. In a sequence of facilities with scaled-up dimensions, culminating

in a large commercial plant, each member of the sequence contributes

some data on reliability to be factored into the design of the

subsequent members. The direct applicability of the reliability

data is increased as the similarity of the general features, design

O details, and designs of individual components is greater. Al though

the reliability of any single detail, such as fuel perfomance,

might be fairly, well established in test reactors or sodium test
a

- 15 - ;
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facilities, the demonstration of the reliable interaction of

Q, components requires a facility in which whole systems can interact

with each other. The CRBR is such a facility, tying together the

('/; nuclear, steam and electric systems to demonstrate their reliabilitys._

in the commercial environment of a poser grid. This matter is further

discussed in Section 8.3 of the Staff's FES and the FES Supplement (FESS).

Q31. Will subsequent plants in the sequence mentioned above be closely

similar to the CRBR?

A31. If the LMFBR program as currently fomulated is followed, successive

plants will be similar to CRBR. The general concept of a loop-type,

sodium-cooled, breeder facility is a viable choice for a commercial

plant. If this became the choice for the commercial plant, many

components would be very similar in materials, principles of

operation and temperatures. The commercial plant scale would be

different to accommodate larger power outputs in some components.

CRBR would provide a data base for future reliability data.

Q32. What would be the relevance of CRBR if the commercial plant were

of a different design, such as a pool plant?

A32. Many of the general principles would be the same between the CRBR

and the commercial plant, even if the latter were a different desige..

The maintenance of purity of the sodium, the operation in a radio-

active sodium environment, the production of superheated steam

V of high quality, and the isolation between steam and nuclear systemsm .

by an intermediate sodium loop, all have important consequences

for reliability, and all are features of both loop and pool systems,m .

O'

- 16 -
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Details of piping, seals and pumping would be different, so that

reliability data would not be as effectively generated in these

respects, but overall, the demonstration would be extremely valuable.

O
Q33. Is the CRBR reasonably likely to demonstrate the maintainability

of a relevant commercial LMFBR central station electric plant?

A33. The maintainability aspects of the CRBR will have to be divided

into those which are related to first-of-a-kind test facilities

and those which are related to more routine operations in order to

provide useful projections for commercial plants. When this

division is made the Staff believes that the maintainability

records of CRBR would indeed be valuable input for the decision

on commercialization, again provided the loop concept is followed.

Maintenance of equipment within the primary and intennediate systems

Oj of 9001 type reactors requires different techniques, and the CRBR

experience would be of less benefit if that direction of comerciali-

zation is taken. Equipment beyond the intennediate heat exchanger

is not fundamentally different in the two systems.

Q34. Are there maintainability data which could not be obtained in a
'

test facility, and which would require experience with a complete

working plant?

A34. Yes. Some infonnation to be obtained that would have programmatic

relevance includes the economic cost of maintenance, the enforced

reduction in plant operating factor, and the personnel hazards

involved. Definitive measures of these problems can only be obtained

through an actual demonstration under realistic operating conditions.cn .~J
- 17 -
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. Q35. To what extent is the CRBR likely to demonstrate the economic

v feasib'ility of a relevant commercial LMFBR central station electric

plant?

A35. The economic projections for an LMFBR utility plant will be guided by a

, detailed cost accounting of capital and operating expenses for the CRBRP,

after proper corrections for non-repetitive, non-prototypic costs associated

with the first-of-a-kind nature of the plant. The project is undertaking

a very comprehensive cost-reporting system to provide the information

for such an evaluation. The costs reported for the CRBRP will also be

adjusted for possible improvements as the scale of plant is increased,

in order to provide information relevant to commercial LMFBRs. Such

adjustments are detemined subjectively and are partly based on other

experiences with small scale plants that have later been extrapolated

to larger' sizes. -

Q36. Can this process lead to useful estimates of the cost of future

plants?.

A36. Yes. Although this process of cost extrapolation is not precise,

the cost data from the CRBRP would provide a better basis than

currently exists for such estimates. Without CRBR, the degree

of extrapolation would be considerably larger.

Q37. How can CRBR make a significant contribution to the demonstration

of technical performance of a relevant commercial LMFBR?
O

A37. If the full rated technical perfomance of CRBR is achieved, it

will serve as an effective confimatory demonstration in the
'

sequence leading to full commercial sizes.;
a

- 18 -

__ _ _ . . - - - _ - . . _ _ _- .. --



_ _ _ _ _ _ _ _ _ _

4

- 6340
_ _

However, the achievement of full rated technical perfomance in

Q/ CRBR is not essential to provide technical perfomance information

relevant to the LMFBR program. Negative information from CRBR

O could be factored in as corrections to the LMFBR program, or

partial technical perfomance in CRBR could provide a data base

for further improvements in the program.

Q38. Based on past experience, is it expected that the energy conversion

systems of LMFBRs are more likely to present problems in demon-

strating technical perfomance than the nuclear or control systems? '

A38. Yes. For example, steam generators have presented problems in
,

some foreign reactors.

Q39. If there are problems with the energy conversion system.which

prevent the attainment of full technical performance, would the

value of CRBR as a demonstration of a central station power plant

in a utility environment be seriously compromised?

A39. It is expected that deficiencies in the energy conversion system,

if any should develop, would be correctable within a reasonable

time, as they have been on other LMFBRs, without modification to

the nuclear system. This is due to the almost completely non-

radioactive nature of the secondary sodium and steam systems. Thus,

deficiencies in the conversion system would be likely to delay, but

not prevent, the demonstration of full technical perfomance in a

O utility environment.

O '

- 19 -
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. Q40. What evidence is there that a high level of technical perfomance
OA!
v can be achieved?

A40. The evidence is in the successful record of construction and

O operation of 'MFBRs in the u. s. and in foreisn countries.

Q41. To what extent has world-wide fast reactor experience demonstrated

the technical perfomance of a relevant commercial U1FBR central

station electric plant?

A41. The experience from demonstration reactors in foreign countries

is considered in evaluating the potential of the CRBR as

a contributor to the ability to predict the technical perfomance

of commercial LMFBRs. The record of perfomance of the major

breeder reactors is considerable and it is impressive. Except
'

for major shutdowns in 1977 for intemediate heat exchanger repair,

Phenix has operated from 1975 until the present.
-x- '-r Tsj

The Prototype Fast Reactor (PFR) operated c --- = ~ 'gotom 1977

to the present, except for one major shutdown of about 8 months for

steam generator repairs. BN-350 has operated extensively since 1973.

BN-600 commenced operation in 1980. Japan has placed its J0Y0 in

operation and has broken ground for its successor, MONJU.

Q42. To what extent is the CRBR reasonably likely to demonstrate the

environmental acceptability of a relevant ccmmercial LMFBR central

station electric plant?

A42. The ability of the CRBRP to demonstrate environmental acceptability

of LMFBRs will depend in large measure on the scalability of impacts

@ resulting from .its construction and operation. The various LMFBR
v

- 20 -
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concepts are not expected to have substantially different radioactive

03 effiueat seaeration from one aaother; the Staff therefore beifeves
O

that the demonstration results provided by the CRBRP will be scalable

with minor modifications, to any of the future LMFBRs now proposed.

All LMFBRs would have an inert cover-gas system in conjunction with

the sodium coolant, and all concepts would include systems to clean

up the radioactive contamination in this cover-gas. Moreover, the

conditionsencounteredbythesesystemsinI Ycontrol or

release are not substantially different among the various designs.

All LMFBRs will have to restrict and control the release of tritium.
As has been demonstrated, much of the tritium is retained in the -

system cold traps. The quantities of tritium produced are somewhat

design dependent, but they are not so different among the various
'

designs that the demonstration provided by CRBRP would be inapplicable

if another design concept were adopted.
-

The other considerations of environmental impacts of the CRBRP, which

are discussed in Chapters 4 and 5 of the FES and the FESS have been

reviewed by the Staff and no items have been found which could not

be scaled to larger LMFBRs, or modified slightly to accommodate

different LMFBR concepts. The Staff therefore finds that the

CRBRP would provide a useful demonstration of the environmental

impact of liquid metal fast breeder reactor technology.
;

O
Fuel cycle and waste disposal aspects of LMFBR technology are the

subject of separate studies which will include the environmental

impact of the balance of the cycle. The entire impact of the LMFBRs

- 21 -
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program will be estimated by DOE using all available sources of
%O' information. The CRBRP is capable of naking a significant contributionv

to this study.

O
,

|'

Q43. To what extent is the CRBR reasonably likely to demonstrate the

safety of a relevant commercial DiFBR central station electric

plant?

A43. There are several safety areas where the CRBR would make a

significant contribution. The first of these is a demonstration I

of safe operation of an integrated system. Although all of the

components of the CRBR would be of a quality that can be regarded

as safe individually, the demonstration of their perfomance in

the total system would provide additional confidence that they

would all work together in a satisfactory manner, and, consequently,.s
!
'

that similar large scale systems can also be made to work.

Secondly, initial operation of CRBR can confim natural circulation

predictions that have been developed from tests on smaller systems

like FFTF. This will provide a further bridge for extension of

the natural circulation calculations to still larger systems.

However, the entire objective of demonstrating the safety of

LMFBRs will not be achieved merely by safe operation of CRBR.

Although a satisfactory record of perfomance based on (1) reliable

O operation of systems and components important to nomai sefe

operation, and (2) the effectiveness of measures to control

off-nomal even,ts should they occur would be encouraging,

it would not provide a direct indication of the total safety

- 22 -
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of larger LMFBRs. fiuch of the safety program relevant to theog larger reactors is being carried out in separate studies. These

are being done in reactor test facilities and in out-of-pile-tests.

O
The CRBR core design has been modified to include internal breeding

blankets. This introduces a degree of heterogeneity that complicates

the analysis of bowing, Doppler, and locci reactivity effects. The

CRBR in its current heterogeneous design will be a valuable demon-

stration of the ability to calculate such complex fast reactor systems.

s

Still another area in which the CRBR will provide a large scale

demonstration of a safety feature is in the core clamping and support

design. There has been no way of demonstrating on an engineering

.m mockup the full combination of themal and hydraulic effects that

influence the expansion and bowing behavior of the fuel elements

and assemblies in a reactor the size of CRBR. FFTF testing and

data in this area may not be directly applicable to CRBR due to

the size difference and the fact that FFTF is a ~ homogeneous core.

Elaborate calculations of this type of behavior have been done to

supplement an engineering test program, but the actual behavior

of the reactor is required for final validation of the engineering

predictions. The additional effects of irradiation on fuel assembly

behavior, through irradiation swelling and constra;ned creep, will

also be demonstrated. These effects are essential to calculations

of power coefficient and transient behavior, and are thus safety

related. Although these will also be demonstrated by FFTF,

@ experience with the CRBRP will pemit a demonstration of these
v

- 23 -
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V' phenomena on a scale that can be extrapolated to commercial plants.

Thus, the CRBRP can make a significant contribution to knowledge

of the safety of LMFBRs by narrowing the uncertainties in component

and system behavior that now exist.

Q44. What is your conclusion regarding the NRDC, et. al., Contentions

7a)(2)and(3)?

A44. It has been shown that the CRBR is' reasonably likely to provide

information relevant to an economic, reliable and licensable LMFBR

of a practical commercial size (assumed to mean about 1000 MWe) with

respect to technical perfonnance, reliability, maintainability,

safety, environmental acceptability and economic feasibility.
~

I therefore conclude that the Staff analysis has been adequate

to demonstrate that the CRBR as now planned will achieve its*

objectives of generating infonnation relevant to practical

commercial LMFBRs.

CONTENTION 7b)

Q45. Dr. Long, what does NRDC, et. al., Contention 7b) address?

A45. Contention 7b) states as follows:

No adequate analysis has been made by Applicants or Staff
to detennine whether the iaformational requirements of
the U1FBR program or of a demonstration-scale facility
might be substantially better satisfi d by alternative2

- design features such as are embodied in certain foreign
breeder reactors.

) '
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Q46. How might the infomational requirements of the LMFBR program

be served by the incorporation of alternative features in the CRBR7

A46. The infomational needs of the UtFBR program will best be served

O by incorporating in CRBR, as far as practical, systems that '

are similar to those most likely to be chosen for use in the

LMFBR program.

In general, the CRBR has been designed to incorporate those features

which in the present judgement of its sponsors, designers,
.

consultants and DOE participants will be most likely to app?ar in

the LMFBR program. The consideration of alternatives for additional

infomational purposes therefore is related to a second, less likely,

level of infomational need. .

'

-The required information relative to candidate alternative features

to meet this less likely level of need may be obtained in various

ways. The features may be studied in research and development

programs out-of-pile, in reactors other than CRBR, or in CRBR

itsel f. Since the primary objectives of CRBR as a generator of

information for the LMFBR programs are served by the present

design, it would be detrimental to the program to require the

incorporation into CRBR of alternatives to meet this secondary

need unless they were:

1) clearly necessary in the LMFBR programs, and

2) fully developed to the extent that their incorporationO
in CRBR would not delay or jeopardize the primary

infomational mission of CRBR.

h .M
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The Staff considers that both of the above requirements would have

. to be met in order to justify the incorporation of an alternative
l

feature into a design that already meets its primary infomational
|

O S '''-
|

|

Q47. Has the use of self-actuated shutdown systems been examined against

the above infomational goals?

A47. Self-actuated shutdown systems are not considered to be an essential

need for the LMFBR program. The Staff knows of no reason why

more conventional shutdown systems could not satisfy the safety,

'

requirements of the program. The development of these systems
'

can be continued on an out-of-plie mode in the event that they

are later determined to be needed.
I

s

-

Self-actuated shutdown systems have not yet reached the stage of
bl W W

developmenthhat would permit their use in the CR8R. The second

level infomation that would be obtained through their use in CR8R

does not .iustify a requirement for their use at this time. -

048. Has the Staff examined the possible value of a core ratention

device in ceneratino infomation for the LMFBR orooram?

A48. The installation of a cars retention device in CRSR would not

likely oenerate any useful ooerating data for future reactors.
,

since the probability of its beino called into use is extremely low.

O even if the orobabiiitv of its beino caiied into use were as areat

as 10-3 f and the Staff believes this to be too larae a ficure) we

J -

\
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might have to wait hundreds of reactor operating years to see how it
' functions. Obviously any infomational requirements in connection

with core retention devices will have to come from out-of-pile

O studies. aat fro casa-.

Q49. Has the Staff considered the infomational value of installing a

I large flywheel on the primary sodium pumps.

A49. Each reactor is designed so that the coastdown characteristics

of the flowing sodium provide a sufficient match to the shutdown

cooling requirements to prevent fuel overheating in a sudden

shutdown. In the absence of an added flywheel, there is still a

large inertia in the flowing sodium itself. The Applicants claim

that this is sufficient, in the case of CRBR, to provide the

necessary coolant coastdown period, and the Staff has this matter-

under review.
~

_

It is not known whether or not the coastdown would need to be

augmented in some way for the larger LMFBRs, but it is not anticipated

that augmentation would be a sericus problem if the need arises.

Flywheels can be installed on the motor-generator sets outside the

containment, as is planned for the Super-Phenix reactor, or the

stored energy to furnish additional coastdown flow can be provided!

in other ways. The Staff does not consider that the installation

of such fairly standard devices on CRBR would augment the infomation

generated for the LMFBR program in any significant way. The decision

whether or not to use them should therefore be based on the coolant

flow-coastdown . requirements of the CRBR itself and not on a need for

infomation for other reactors.
|

- 27 -
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050. Has the Staff considered whether the use of a fully contained

system would sionificantly augment the infomational inout to

the LtiFBR program as compared to a filtered-vented containment

system?

A53. There are many fully contained systems in existence and relatively

few filtered vented systems. Provided that the CR8R filtered vented

system can he desianed to satisfv the safety and envirnnmental
,

reouirements its desion. construction and test oneration will

orovide new infomation with areater potential for value in the

LMFBR orocram than would the construction of another conventional

containment.

051. Has the Staff considered the infomational value to the orcoram

<~ of buildino the CRBR with a aeometry that would orovide an imoroved1

reactivity coefficient associated with themal exoansion?

A51. The themal exoansion of the sodium in the heteroceneous core

is calculated to be associated with less positive comoonents of

reactivity than in the homoaeneous core. It is anticipated that

tae detailed verification of this effect in CRBR will orovide

infomation of considerable value to the LMFBR oroaram. On the

other hand. the construction of a homoaeneous core as oriainally

prooosed would only arovide a verification of coefficients that

are considered to be more straf ahtforward to calculate, and which

have been verified in other reactors. Clearly. the infomation |

O value for the LMFBR orocram is creater with the heteroceneous

core than with the alternative homoaeneou.; core oriainally proposed.

o#l: .
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Q52. Has the Staff considered the infomational value to the program

of building the CRBR with a pool rather than a loop configruation?

A52. The infomational value to the LMFBR program is greatest if the |

n CRBR configuration is similar to the configuration of the larger
'm)

reactors that follow. These larger reactors are presently expected

to be of the loop type, so that the loop choice for CRBR maximizes

its expected infomation value to the program. If the larger

reactors should finally choose the pool rather than the loop

design, the CRBR demonstration would provide less relevant infor-

mation to the program but would nevertheless provide sufficient

infomation to be of considerable value, as indicated under Q32
*

and in the FES.
.

QS3. What is your conclusion in regard to NRDC, et. al. Contention 7b)?

A53. The Staff has examined the infonnation value to the LMFBR program

. or to a large demonstration-scale facility of various alternative

design features such as are embodied in certain foreign breeder

reactors and has found that they do not provide substantially

better satisfaction of the informational requirements for the

larger reactors than does the present CRBR design.

O
.

y
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l PAUL H. LEECH

PROFESSIONAL QUALIFICATIONS

I am presently employed by the U. S. Nuclear Regulatory Comission as a
Project Manager in the Clinch River Breeder Reactor Program Office of
the Office of Nuclear Reactor Regulation. My specific responsibility is

O to manage the NRC's environmental review of the application to the
Comission for a permit to construct the Clinch River Breeder Reactor
Plant near Oak Ridge, Tennessee. I had that same responsibility during
1975-1977.

My formal education was obtained at: San Jose (California) State College
(pre-engineering, 1939-40); University of Colorado, Boulder, Colorado
(B. S. degree in Electrical Engineering,1943); and Columbia University,
New York City (courses in psychology, world trade, literature). Short
courses sponsored by various employers included the following subjects:
electrical design; management, undcrground power transmission; ecosystems;'

nuclear power and environmental assessment; environmental quality and
natural resources; PWR Technology.

..

After graduation from the University of Colorado, my initial experience
was predominantly in the application and sale of electrical apparatus,
analyzing and reporting technical developments and experience in the -

electric utility industry, and analysis of the environmental effects of
all types of power plants and power transmission and distribution systems.

'

Beginning in 1945, I was employed for 13 years, by the General Electric
- Company in various &ssignments related to the design of electrical products

,
and their applications in industry.

Beginning in 1959, I was employed for eleven years as the Western Editor
of Electrical World, a technical trade magazine published by McGraw-Hill
for the electric utility industry. In this capacity I specialized in the
fields of electric power transmission and distribution, system engineering
and power generation.

'

'

During 1971, I was employed for eight months in the Bechtel Corporation
Power and Industrial Division as a senior engineer concerned primarily
with environmental effects of nuclear power plants. In September of
that year I left Bechtel to accept a position with the Atomic Energy
Comission's Office of Regulation (now the Nuclear Regulatory Comission).

I have served the Commission primarily as an environmental project
manager for preparation of environmental statements on various applications
for construction permits and operating licenses for nuclear power plants,
including: Fort Calhoun Station near Omaha, Nebraska; Millstone Power
Station at Waterford, Connecticut; Surry Power Station and North Anna

h Power Station in Virginia; Skagit Nuclear Power Station in Washington;
and the Sundesert Nuclear Plant near Blythe, California. I was also
the environmental project manager for preparation of the Programmatic
Environmental Impact Statement related to decontamination and disposal

- of radioactive wastes resulting from the March 28, 1979 accident at Three
Mile Island Nuclear Station Unit 2. In addition, I served briefly as
the licensing project manager for review of the Pebble Springs Nuclear
Plant in the State of Oregon.

.
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22-5 1 JUDGE MILLER: All right. I guess that

h(/ 2 probably concludes, does it not, the testimony for this

3 phase of the LWA-1 evidentiary proceeding.

() 4 We have asked now that the next matter to

5j come before the Board be arguments of Counsel in the
9

E 6 nature of closing arguments upon the issues, and that you
R
*
S 7 go into them in sufficient depth to contain the equivalent,
N

] 8 at any rate, of proposed findings of fact.
d
c 9 We have asked Counsel to consider, to discussj
e
F 10y among themselves which contentions they wish to address in
=
4 II what orcer, considering that they may be clustered by
# 12
5 number in order to get to the appropriate subjects which

13() have some logical connection.

E 14
d Since tne Applicants bear the over-all burden
N '

r 15
g of proof, I suppose they should be given the opportunity

7 16
y to go first in that regard.

p 17
w MR. SWANSON: Could we take a short break before=
$ 18
= we get started on this?
#

19-

$ JUDGE MILLER: All right. We'll take a short
20

recess.

21
-

(Recess taken.)
2273

%) ||
23 ,

//'

() //

25 |
|
i

f
I ALDERSON REPORTING COMPANY, INC.



. - - - . . - _ _ _ .

1

C553

:83-1 1 JUDGE MILLER: Mr. Edgar, which contentions do

(mget_) 2 you wish to address firs t?

3 MR. EDGAR: Let me give the Board a sequence.

(G,,) 4 We have discussed it with the parties and it seems to be

| g agre eab le .5

9

@ 6 We may find ourselves, because we haven't
i R

b 7 reviewed each other's arguments, that we have a little
K

| 8 disconnect, but we think we understand.
O
c; 9 The first set of things would be the
2
C

h
10 contention 1, 2 and 3 set of things.

=
5 II JUDGE MILLER: One, two and three?
3

I MR. EDGAR: Yes, sir, and now I'll explain.
=

13() It's really a sub -- it is a major part of, but not all

I4 of, 1, 2 and 3 toge ther, and it's your issues o f whe ther
m
C 15
I the CDA should be a DBA and whether the containment would
z
~
- 16

g maintain doses below the dose guidelines, and the issues

6 17
- that revolve around those two central points .a
m

$ 18
= I can introduce some of this in argument.
s
E 19
g Let's call that one broad category at th e

20
outset.

21
Then the next category would be what has

(]) been labeled the " Environmental Effects o f Accidents . " i

23

|
It's basically --

24

(]) JUDGE MILLER: What are the contention numbers,

25 |
first?j

ALDERSON REPORTING COMPANY,INC.
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23-2 1 MR. EDGAR: This is what I am going to explain.

() 2 It is a set of portions of Contentions 2 and

3 3.

(]) 4 JUDGE MILLER: Okay, and those portions dealing

5g with what issues now?
?

! 6 MR. EDGAR: Well, that really gets involved
R
b 7

with the risks of beyond design basis accidents or

| 8
hypothetical core disruptive accidents, and the Staff's

d

]". Appendix J analysis.
9

O
g 10

MS. FINAMORE: If I may interject just one
:

! II minor point. The Intervenors have included a portion ofm

fI Contention 1 in that section, also. The Applicants andn
13(]) the' Staff have not.

E 14w MR. EDGAR: The third subj ect would be$
9 15
E Contention 5 (b) , which is the diffusion plant in Y-12,z

g?
16

the effects on the diffusion plant in Y-12.

d 17
m The fourth subject would be Contention 2(e),z
5 18
= which incorporates Contention ll(d) (1) and (d) ( 2) , and

19| has been or relates to the subject of the 10 CFR 10 0 .11 ( a) ,
20

dose guidelines, the dose guideline values for site
21

suitability analysis.

(]) The next subject would be 11(b) and (c),
23

I genetic and somatic effects.

(]) The sixth s ubj ect would be Contention 4 and
25

6 (b) (4) , relating to Safeguards.

ALDERSON REPORTING COMPANY, INC.
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23-3 1 The next would be Contentions 6 (b) (1) and
() 2 (b) (3) , fuel' cycle.

3 The next and eighth subject is Contention 5(a)

() 4 and 7 (c) , alternative sites.

5g The ninth and final subject would be 7(a) and
9

3 0 (b) which is the testimony just considered relating to -

R
b 7 design alternatives.
K

| 8
JUDGE MILLER: Now, for convenience of

d
9

handling, is it your thought that the parties would take-

O 10
j up sequentially each of the Roman numerals over all or
=
E 11 i
g cluster them or what?

o 12
E You've already clustered in part, of course,
3

O - 13
by issues.g

E 14
g MR. EDGAR: Yes, sir. Now what we've got here
9 15
g is an understanding that we would go issue by issue. We

T 16
$ have identified nine sets here.

( 17
x There is generally a relationship between thez
$ 18
= issues in terms of how they are located to the next

19| nearest neighbor.

20
The two that involve the health effects area

21
tend to go together. The accidents items tend to go

"
O toseener-

23
Safeguards and fuel cycle tend to go together,

()) and alternatives tend to go together. .

25

I'm not sure there's much more that can be done

ALDERSON REPORTING COMPANY, INC.
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23-4 1 in te rms of lumping, and to do it in a way that gets the

() 2 issues sifted out.
g

3 JUDGE MILLER: That's all right.

O 4 ^nvthine etse7
e 5 MS. FINAMORE: I have one additional matter
En

$ 6 that I'd like to go into before we begin.
R
E 7 The Board may recall, the first day of this
s
] 8 proceeding we ran into a discussion on additional
d

@ 9 discovery concerning the gas sparging, and just a few
!
g 10 minutes ago we were provided some documents by the
E

$ 11 Applicants in response to our request.
*

N 12 We would like to introduce two of them into
E

13(]) evidence, if we may at this time.

| 14 Applicants --

$
g 15 JUDGE MILLER: I don't know what they are or
=
g 16 whether or not there's any objections. Outside of that,
w

h
I7 I'm fully prepared to rule.

=
IO MR. SWANSON: Staf f does n' t even know what

P
"

19
8 they are. We haven't seen them,
n

0 MS. FINAMORE: Yes, I was just going to say

21
I can show them to Staff at this time. We did just get

{g them ourselves.

23 i If I could just read them to you. One of

24

{} them is entitled, " Clinch River Breeder Reactor Project:

25 !
Postulated Accidents, Offsite Dose Estimates," and it

ALDERSON REPORTING COMPANY,INC.
.
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s

,

23-5 I contains a list of|the data behind the Applicants'
'

,

() 2 estimates of the doses in i-ts tes timony for HCDA Class 2.
8

.o
. ,

3 The second document we were jus t handed I

-( )
'

4 believe goes along, with that document. It's entitled,
t
6

e 5 "Wors t Sector ;X/Q 's ," ' and i t gives .iX/Q7 values used by
E

$ 6 the Applicants _in [ts analysis of HCDA Class 2 doses for*

R.

d 7 5 percent and 50 percent, 15 hours, 30-day, 26-day and'

A*

| 8 annual avebage.
t.

4 9| r
0
2,

If I could, I'd like to introduce those as --

h 10 have them marked for identification and-introduced as
L: .s

.h II Intervenors' Exhi!qits I believe 23 and 24.--

5 '-,

N II (Intervenors' Exhibits Nos.
5 -

13
(]) 23' and 24 were marked fot

| 14'

: identi fica tion . )
$o

15 JUDGE MILLER: Is there any objection?

E MR. EDGAR: Your Honor, we made those
M

,h I7 documents available as an accommodation. We received a
E

I request for information at the lunch hour on the 14th.
s

g" 19
We think we are entitled to present our own

20
case in the way we see fit.

That is underlying information as to our
,

22
(~3 calculations. We see no necessity for introduction into
m)

23 | -the record.

24
If this were the normal procedure, why, I}

25
suppose that anybody could just simply say that, "Here's

,j'
ALDERSON REPORTING COMPANY. INC.e
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23-6 1 an underlying document from Dr. Co ch ran 's testimony. We'll

(]) 2 throw it all in," without propm foundation, without any

3 discussion on the record.

()) 4 I see -- we'd oppose admission of the documents ,

e 5 MS. FINAMORE: The request was for the
h
@ 6 information. That's the underlying documentation for a
R
$ 7 particular answer in Applicants' testimony, and that
M

| 8 discussion is on the record.
d
y 9 This document was provided to us in specific
$
g 10 response to th at request. I think it's more than
=

II relevant, since it constitutes the underlying documentation

f I2 for these calculations.
=

13() JUDGE MILLER: The question isn't one of

f 14 relevance. The question is that you asked for information.
$

15
There was a discussion as to whether you could

I0
have or should have obtained it before as a matter of

6 17
discovery in a period prior to the commencement of thea

=
$ 18
= hearing.

19j I think as a courtesy to you we said that you
20

could probably obtain the information by making a request

21
which you should have made earlier on the filing of the

(]) direct written testimony, November 1, which was the
23 ,

! evidentiary aspect which brought the matter to the
1

24 i
(]) | Board's attention.

25 | You have been supplied the information. We
.

1 ALDERSON REPORTING COMPANY, INC.
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23-7 1 haven't made any rulings that went beyond that.

() 2 MS. FINAMORE: We were more than willing to

3 cross-examine the witnesses on that information. However,

fh 4 it was not provided to us until this moment.

e 5 We are perfectly willing to cross-examine them
6

$ 6 on it right now if they are here.
R
$ 7 JUDGE MILLER: Well, the point is, we are
3

.

| 8 closing the evidence. I'm about ready to close the
d

]".
9 record on the evidence.

10 We are about to take up closing arguments and
=

,5
II you tell me what you would have done. So we could have

d 12z some ham and eggs if we had some eggs if we had some ham.
c

() MS. FINAMORE: Yes. Unless we are able --

E 14
g JUDGE MILLER: You are trying to tell us to
_9 15
g go back to November 1, things that should have been done
: 16

g then in order to get you to wherever you wanted to be in

6 17 -

the course of the trial.a
=
$ 18
= We are not going to go backwards and start
#

19| taking more evidence.

20
MS. FINAMORE: But there was no function in

21 --

providing us the information, then. It doesn't relieve -

22 -

(]) our prejudice in any way, unless we are able to use it now.
23 ,

JUDGE MILLER: Your prejudice was self-

() induced. Your prejudice was self-induced, which was what
25

was our ruli ng, that you should have requested it, and if

ALDERSON REPORTING COMPANY, INC.
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23-8 1 you weren't able to get it, to file a motion with the Board

C)qs 2 to obtain discovery, as our rules provide and as our

3 practice is, as of November 1, not as December 13, 14,
.

(l 4 15, 16.(/

5 MS. FINAMORE: We feel this information is

@ 6 extremely important to this case now and we are very
R
b 7 prejudiced if we are not ab le to introduce it in the
N

| 8 record now,
d
N ' JUDGE MILLER: Well, I think that the -

$

h
10 importance of it is directly related to your dilatoriness

=

,$
II in seeking to obtain it.

k MS. FINAMORE: Again, I state it was after

()e| the close of the discovery period. We were relying on
E 14
$ the Board's ruling,
k
9 15
j JUDGE MILLER: Now, look, le t 's get this

? 16
$ s traig*.t . You know our rules on discovery. The rules

d 17
themselves provide th at discovery may be reopened for ag

$ 18
= good cause.
H
E 19
% That's just routine. You know, also, that any

20
lawyer can file a motion, and under the Comanche Peak

21
procedure, which we made known to you for months and months

() and months, that you are requested to confer with your
23 ,

j colleagues and then to file motions indicating results of

()) the conference.>

25 ;
j Now there's nothing new and you are trying to

|
| ALDERSON REPORTING COMPANY, INC.
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23-9 1 make something sound like it's unusual when it's routine.
() 2 MS. FINAMORE: For that very same reason is why

3 I'm requesting that the Board allow us to introduce this
(], . 4 evidence at ' thise.. time, even though it is outside the'

5g receipt of other testimony, because we feel there is goodv
5 0

cause because we only received it --
R
b JUDGE MILLER: Good cause refers to pretrialn
k discovery. So don't talk about good cause for pretriald

]". discovery as though it gives you some right at the end of9

o
H 10y the evidentiary hearing and the commencement of closing=

argument to go backwards in time.
d 12z MS. FINAMORE: Well --9

()h JUDGE MILLER: Now you are a lawyer. You
E 14
5 understand these things. I can't believe that you arek
9 15
j trying to distort the effect of our rules for some unknown

$:
16

reason.
p 17
g MS. FINAMORE: No. We just feel in this
I 18
= situation -- '

19
$ JUDGE MILLER: All ri gh t . Your feelings are

20
overruled. Your motion, if it be a motion is denied. You

21

have the information and I trust will make appropriate use

(]) of it.
23

fj
, .. .

24
..

O i' - ~
,,

// -

ALDERSON REPORTING COMPANY, INC.
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23-10 1 JUDGE MILLER: The evidentiary record now is

kI 2 closed.

3 We are now going into the closing arguments

(]) 4 and you know what the schedule is .

g 5 The 24th you are to file in writing your
N.

@ 6 proposed findings of fact and conclusions of law.
R
E 7 We propose, however, and I've told you in
N

$ 8 advance we want you today to go in depth into the matters,
d
y 9

the underlying facts and the references to transcriptz
o

h
10 pages, to exhibit numbers and the like, so we will know

=

5 II what the controversies are on this record between and3

k
I2

among the parties, the bases for their own affirmative

() contentions, the way in which they respond for the
I

m

h consideration of the Board as decision maker to the
x
9 15
g arguments and proposed findings of their adversaries.

? 16
g Now, we are on the verge of that.
6 17
g Is there anything further?
c
w 18
= MR. SWANSON: Could I just get a clarification?

19| JUDGE MILLER: Yes.
20

MR. SWANSON: The Chairman just indicated the
21

record was closed, and j ust so we are absolutely clear,

([) since the Board approved or gave authorization for a witnes s
23 ,

in this proceeding, Dr. Cochran, to make argument, that in-

(]) fact any statements he makes from here on are that,
25

argument, and they may not be cited as evidence in this,

| ALDERSON REPORTING COMPANY, INC.
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23-11 1 proceeding.

() 2 JUDGE MILLER: I think that 's very abundantly

3 clear.

/ ~'s
(,) 4 MR. SWANSON: Thank you.

5g JUDGE MILLER: We have granted the courtesy
9

@ 6 to Dr. Cochran and out of consideration for Ms. Finamore's
9
b 7 representation previously, these are technical matters and
K

k 8 that she would feel better able to present her client's
d
c 9 position if Dr. Cochran could participate.
o
H 10
g We previous ly followed our normal rules that
=

f we don' t want persons to be both advocates, lawyers and
c 12 .z witnesses.
c
d 13

(~)s @ We recognize that there are some grounds here.y

E 14
g We are exercising our discretion. We have asked
x
9 15
2 Ms. Finamore to be sure that there is no duplication ofx

g
16

the arguments. They have divided them up fairly.
C 17
d It is also further understood of record thatx
$ 18
; the arguments presented now by Dr. Cochran are simply
5

19| that, arguments. They are in no way evidentiary, and
20

no more evidentiary than what you say, Mr. Swanson or
21

Mr. Edgar or Ms. Finamore.

() All right. Any other ground rules now that we
23

need to consider before we go into our closing arguments?

([) //
25

//

ALDERSON REPORTING COMPANY, INC.
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I. CONTENTIONS 1, 2 324-1 1

SITE SUITABILITY

O 2 ;UDGE Mitten: ar. sdeer, you mey groceed.

3 MR. EDGAR: The first issue relates to

O 4 contentions 1, 2 end 3 on Site Su1eeb111ey end on this

s 5 issue I'd like to present some summary discussion first
E
j 6 to attempt to draw some balance around the issues and
R
$ 7 what we regard as some critical points of affirmative
N

$ 8 evidence.
0
:i 9 I will not repeat that procedure on most
$
g 10

other issues but I think if I do it the first time on
!

5 II
this one, it will save time on some subsequent discussion.

in

Y I2
Then I propose to go on and attempt to

E
a

13 define where we see the real contest, but if the Board
m

E I4
will bear with me, it may take a while to get through it

$

h 15
but I think on this particular contentian, that serves

=:

d I0 a useful purpose.
as

d 17 JUDGE MILLER: Very well.
5
$ 18 MR. EDGAR: We see three basic questions
?

19 bound up within the Site Suitability issues on Contentions

20 1,2 and 3.

21 We also believe that the key elements of an

22 affirmative testimony are captured within three documents.,

23 The first and most fundamental of these
24 documents, is the Site Suitability Report which is the

25 Staff's Exhibit 1.

ALDERSON REPORTING COMPANY,INC.
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1 The second document that we regard as

(-) 2 important is the Applicants Exhibit 1, which appears at

3 TE. 1989.

([] 4 JUDGE MILLER: Tr. what?

5g MR. EDGAR: 1989.
,

! 0 JUDGE MILLER: Thank you.
R
b MR. EDGAR: And the third package, which
N
8 8

really consists of two pieces, is Staff's Exhibit 2 anda
d
c 9
j 3 which appear at Tr.2446 and 2483, respectively.
O 10
g Now, from examination of this basic material
.:-
E 11
g there are three basic questions that emerge.

f The first is whether the hypothetical core

([) Sj disruptive accident should be a design basis accident.
E 14y That issue is bound up in NRDC Contentions 1(a), 2(a) andz
9 15
E (b) and 3(b) and (d).m

j 16 The second fundamental question is whether
w

6 17 the site Suitability source term has been selected so as
5
$ 18 to envelope the consequences of credible accidents._

P"
19g This basic inquiry is bound up in NRDC

e

20 Contentions 2(a) and (b) and I put a parenthetical note

2I on that, partial, 2(c) and 2(d).

22
The third basic inquiry is whether the

23 containment will limit off-site dose consequences to
24 levels within the 10 CFR, Part 100 Dose Guideline Values.O
25

t That inquiry is bound up within NRDC

ALDERSON REPORTING COMPANY, INC.
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24-3
1 Contention 2(d).

() 2 I should note two related issues which would
3 be, in my judgment, deferred and we will address separately

([) 4 because we believe they are separable.

5~

y One is Contention 2(e), which is the issue
a

1

@ 6 of the validity of the dose guideline values recommended
;R

*" 7
by the Staff in the Site Suitability Report for

s
8 8 application to Clinch River.n

d
c; 9 And the second related issue is the issue ofz
o

h
10 the environmental effects of accidents and particularly,

=
5 II the environmental risks associated with core disruptiveS

$ I2 accidents beyond the plant design base.
3

(])f13 That issue is bound up,in our judgment, within
3 14E NRDC Contentions 2 (d) , (f) , (g) and (h), 3 (c) and 3(d).
$j 15

So, with that basic introduction, I'd like=
=

2 163 to turn to the three inquiries; that is, whether an HCDA
C 17'

d should be a DBA; whether the source term envelopes the= ,

5 18
consequences of credible accidents and; whether the_

s
"

19
j containment will reduce off-site doses to levels within

20
the dose guidel'ines.

21 Turning to the first question, whether an
.

22 HQ3 A should be a DBA.

23 There are two fundamentals that should preface
24 this conversation.

O
25 !

ALDERSON REPORTING COMPANY, INC.
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24-4
1 The first is that one can and the project,

() 2 in fact, did review lists of sequences from lightwater

3 reactors, Staff standard review plans, FFTF, to determine

() 4 what kind of sequences are important for examination of

g 5 the conditions that could lead to a CDA, but getting
0
3 6 lost in specific sequences may not be always the most
R
*
S 7 meaningful approach.
M

| 8 So, we would commend in this regard to the
d
"[ 9 Board's attention, the analysis that is summarized in
$

h
10 Applicants Exhibit 1 in Sections 2 and 3, which start

=
II with a much more fundamental physical perspective,

f I2 The Staff's Exhibit 2 and the S Safety or Site
=

(]) f 13 Suitability Report, Staff's Exhibit 1, also approach
m

5 I4 the analysis on a similar level.
$j 15 If one divorces onessif from accident
=
j 16

sequences, one can reduce the problem to the following
w

h
I7 propostion:

E
3 18 All accident sequences of important to
=
8 I92 initiation of an HCDA must involve one of two basicn

20 conditions. Either reduced heat removal or excessive heat
21 generation.

22 It doesn't matter how you get there but
!

23| you're going to end up there at HCDA conditions and that's
i

24 the important element of the analysis.

25| If you examine these conditions in light of

_ _ _ _ _ _ _ - _ _ - _
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the basic design characteristics of the reactor, one-5

() 2 can yield four systems within the design concept, which
3 are necessary to maintain conditions of heat generation

(]) 4 and heat removal, so one would not progress to HCDA
5] conditions,

n
] 6

And there is not in the record, to our judgment,
R
b- 7

a real dispute as to what the four key systems are.
M

] 8 The four key systems are, first, the reactor
d
c; 9 shutdown system; secondly, the shutdown heat removal
!
$ 10 system; thirdly, features to prevent the primary heat8
$ II transport system from incurring a leak at leak rates in
3

j 12 excess of the design basis and; fourth, features and
5

(]) f 13 measures to prevent a local imbalance between heat
=
E I4 generation and heat removal from extending into some
$

15 wider scale involvement in the core.
f 16 Essentially, features that will limit fuel
w

6 17 failures to very local conditions.
$
$ 18 Once these four systems are lined up and the
5

{ 19 relevant descriptions of these said systems can be found
n

20 in Applicants Exhibit 1, starting at Page 26 or Tr.2015;

21 they can be found in the Staff's Exhibit 1, the Site

22 Suitability Report and they can be found in the Staff's

23 Exhibit 2.

24
f.3 There are several salient design
'%.)

25 characteristics of each of those systems which we feel

ALDERSON REPORTING COMPANY, INC.
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1 are crucial in determining the issue of the HCDA and the
_

() 2 DBA and each of those systems can be considered in turn

3 in that light.

(]) 4 The first, the reactor shutdown system. We

5g feel the most important element of that issue is that
9

@ 6 in Clinch River here is a recognition of the importance'
R
$ 7 of the reactor shutdown system for terminating excessive
K

$ 8 heat generation.
d
@ 9 The Clinch River design contemplates two
i
g 10 redundant, diverse and independent shutdown systems in
E

@ 11 order to achieve high reliability.against excessive heat
a
j 12 generation.
5
"

(]) g 13
Both systems use a different operating

b I4 b physical principle and employ well-established
$

$ 15 technology.
=

E I6 One is electromechanical and the other isw

.h
I7 electrohydraulic.

5
3 18 Both operate on fail-safe principles and loss
P

{ 19 of motive force or power will cause scram.
n

20 The relevant elements of the reactor shutdown
2I system are found at Tr. 2016 through 2024.

22 The next system that we feel is important in

23 : its salient characteristics I will go on to describe-- --

24 is the shutdown heat removal system.O
25| In the parlance of the lightwater reactor,

it's the decay heat removal system.
ALDERSON REPORTING COMPANY,INC.
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25-1 j MR. EDGAR:
bm Once one shuts a reactor down or
() 2 terminates the fission reaction, it's important to deal

3 with the stored and decay heat in the system. The salient

() 4 general design characteristics of the shutdown heat re-
e 5 moval system, in our judgment, are: Its redundancy,M
P

@ 6 diversity and independence, that this reactor can remove
R
R 7 heat through four independent paths, three through the
3
8 8 primary loops and one through a separate system known as
d
d 9 the direct heat removal system.
$
g 10 This plant can also remove decay heat withoutE
"

j 11 offsite power. It can do so in natural circulation, ink

j 12 turbine-driven or auxiliary feedwater pumps.
E -

13{]) The shutdown heat removal system description
=
$ 14 can be summarized at TR 2024 through 2029.
$
f 15

The third element of importance, in terms of7
x

g' 16 design features, are those measures necessary to preventw

h
I7

a large leak in a primary heat transport system pipe.
5

18*

f These are described at TR 2029 through -32.A
"

19g There are several levels of approach in then

20
design to assuring that design basis leaks will not be

II
exceeded. The first and most basic is to select materials

22
(] which show properties of toughness, ductility and whichv

23
i can accommodate the high temperature service experienced

24 .

in the reactor.)
25 '

The second is to provide redundant, diverse

ALDERSON REPORTING COMPANY, INC.
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| 25-2
j leak detection, which can detect small leaks at levels of

(]) leak rate orders of magnitude below the design basis.2

3 In addition, there are specific programs that

(]) 4 have been undertaken on the primary system piping to as-

e 5 sure that (a) flaws in piping which are inherent in the
3
n

$ 6 material are restricted in extent; that (b) the flaws

7 will not grow under expected stress conditions to become

A
8 8 a crack; (c) that even if a crack develops, the technology
N

d
d 9 is present to-detect that crack through leak detection and
i
c
g 10 take appropriate action; and, last, that if a crack
3j 11 develops, the material properties are such, and the stress
3

g 12 levels are such, that the extent of the crack will be
5

13 confined so that leak rates will not exceed design basis{}
$ 14 conditions.
5
2 15 The fourth and -final set of design
$
y 16 characteristics of importance to this issue are those
w

d 17 which are necessary to maintain individual subassembly,
E
5 18 heat generation and heat removal bounds; in other words,
P
&

19g measures which prevent a local fuel failure which can be
n

20 accommodated within the design from becoming a widespread

21 involvement which might then progress to core disruptive

22 accident conditions.

23 ; These features are described and summarized

24 f at TR 2032 through -35.(} !
25 There are basically two subsets of,

_. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ __
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y considerations within this category of local fuel failure

(] 2 features.

3 The first are features which would preclude a

('l 4 rapid flow reduction to the fuel assemblies. At the bot-v

e 5 tom of the fuel assemblies and there are some good--

E

$ 6 illustrations of this at TR 2033 through -34 -- there
R
R 7 are special inlet ports, both primary and auxiliary,
K

'

] 8 that are designed so that even if foreign material were
d
d 9 introduced at the bottom of the reactor, flow would not
i

h 10 be starved up in the fuel assemblies.
E

h 11 In short, these features are going to pre-
3

( 12 clude a Fermi-type incident where a plate came off within
!

. '~)$ 13
5

the reactor, blocked the inlet to the fuel assembly; and(J
-

m
m

i 14 there was partial melting in two fuel assemblies in that
$
g 15 reactor.
=

j 16 Some discussion of that subject and the
e

d 17 relationship of these design features to that type of
$

{ 18 event can be found at TR 1828 through 1831.
P

"g 19 Now, that deals with the flow issue and how
n

20 one assures that there will be sufficient flow to a fuel

2I '

bundle to prevent local fuel failure propagation.

22 But there is another set of features that~ )
23 provide additional assurance that, assuming you have a

24w feature locally or an imbalance in heat generation and in !(d
25 heat removal locally, that it will not propagate to

t .

ALDERSON REPORTING' COMPANY, INC.
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25-4 1 wider-scale involvement.
^'%(J 2 These features are found at TR 2034 through

3 -35.

(]} 4 The three basic sets of information on this
e 5 subject consists of packaging the fuel assemblies withinM
n
@ 6 individual steel hexagonal subassembly ducts. They enclose
R.

R 7 each fuel bundle so that there is an inherent limitation
N
8 8 of propagation of effects from one bundle to the next and
d
d 9 across the core.
!
$ 10 The other element is experimental information2
_

=
q 11 and analysis of fuel failure and how fuel failure
t

Y 12 mechanisms are limited so that one fuel pin doesn't inter-
5

13- -

act with its next nearest neighbor and cause a propaga-
[z 14 tion.
$
[, 15

The final element of this consideration in-t

j 16
volves detection devices t' hat, assuming that one has ae

h
I7 fuel failure, it is prudent to know that and to be in a=
IO position to take action prior to the time that any more_

P"
19

8 widespread involvement could occur.n

0
So there are two classes of instrumentation

II
that are important here. There are fission gas detectors

(^T which will determine -- are sensitive enough to pick upV
23

a single rod failure.

24
g

(V They will detect fission gas release from the
25

rod, and at least give an indication of single rod

ALDERSON REPORTING COMPANY, INC.
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i failures.

p(,) 2 In addition, there are delayed neutron de-

3 tectors which will detect the event of fuel contact with

() 4 sodium, so that there is a detection mechanism available

e 5 at levels below those resulting in local blockage; that
h
@ 6 is, when the cladding loses integrity in sufficient amount,
R
d 7 that you have fuel in contact with sodium, the delayed
K

| 8 neutron detectors would tell you that.
O
q 9 Now, that's a long way of saying that we
5
g 10 believe that the fundamental physical characteristics of
i
$ 11 this reactor are well understood, that examination of the
*

g 12 problem at the basic level of heat removal and heat
5

13(} generation tells one that there are four basic design(
=
g 14 features of fundamental importance here.
$

15 One can also conclude that the shutdown

d I0 system -- the shutdown heat removal system, the primary
w

h
I7 heat transport system integrity and the measures necessary

z

b I0 to prevent fuel failure propagation are in place, well
A"

19
g understood and that it is clearly feasible to design the

O Clinch River reactor so that the progression of heat

21
removal and heat generation to CDA conditions is highly

~'N
(G unlikely and that CDA conditions should not be part of the

23 . .

design basis.

[}
Now, once one reaches that point, in our judg-

25
ment, it is a straightforward matter then to address the

ALDERSON REPORTING COMPANY, INC.
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25-6 1 two remaining issues under site suitability.

() 2 Th'e first one is selection of a site suit-
3 ability source term. The site suitability source term

(n,) 4 recommended by the NRC Staff is the same as that for

= 5 light water reactors, except that consideration has
5

$ 6 been given to the plutonium content in the core and the
R
R 7 Staff specified an additional factor of one percent
;

[ 8 plutonium for the site suitability source term.
O
q 9 The Applicants' analysis, Applicants' Exhibitz
h 10 1, at TR 2037, shows that the consequences of the site
3

h 11 suitability source term envelopes the consequences of
a
j 12 those events within the design basis.
c

(]) f 13 Next, the Applicants' analysis at Applicants'

| 14 Exhibit 1, TR 2040, the Staff's analysis in the site
$

15 suitability report, Staff Exhibit 1, at Page III-ll,

j 16 and the Staff's Exhibit 3, which appears at 2498, alle

h
I7

show that given the source term recommended by the Staff,

IO
given meteorology in accordance with Regulatory Guide

19
8 1.145, and a design basis leak rate of one percent --

n

20
volume percent per day that the containment will limit

doses to within Part 100 dose guideline values.

2
(]} Thus, we believe that affirmatively the

23
record clearly shows that the hypothetical core dis-

( ruptive accident should not be a design basis accident,
s

25 I
that the consequences of the credible accidents are

ALDERSON REPORTING COMPANY, INC.
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i enveloped by the site suitability source term, and that the
25 7,

2 Plant will meet the dose guidelines.

3 Now, I appreciate your patience, and I will

O 4 now -- 1 reatty thinx enae informeeion is imeortene on

e 5 an affirmative basis. *

$

$ 6 But let me now address what I perceive to be
R
6, 7 the issues that have been raised in opposition and our
n
[ 8 response to each.
d
d 9 _ _ _

i

h 10

E
j 11

a
y 12

5

Oi'
$ 14

$
E 15
5
y 16
as

6 17

$
5 18
-

E
19,

M

20

1

21

0
23

1 24
| O .

25 |
|

|
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26-1 1 on the-first question of whether a hypothetical

(,j,
.

2 core disruptive accident should be a design basis

3 accident, NRDC raises four issues.

O ' Firse, exeerience Wien do e eic reector-

5 indicates that the HCDA should be a DBA.
3 0

Second, experience with foreign reactors
R
b 7 indicates that an HCDA should be a DBA. |K ;

j 8
Third, the HCDA was a DBA in the parallel-

d
ci 9 design.
2

10
Fourth, the Applica nts and Staf f have not .

=

fU assigned a proper role to reliability in the decision as

f 12
to whether the HCDA should be a DBA, and when I

f] e 13j say reliability here, I mean quantitative reliability
E 14 .

g considerations.
e

| 15
As to the first of the issues raised by NRDC

m

j 16 this involves experience with domestic reactors as the
us

h
I7 basis for the HCDA being a DBA. This is an argument drawn

x

{ 18 from history.
E I9a It can be found in Intervenors Exhibit 3,M

20 Tr.2822.

21 What you find there are references to a

22
series of prior projects and the argument made that

23 because a prior project treated CDA's in one way or the
24

other, they should be treated that way here.

25 i
Well, we don't believe that the argument

ALDERSON REPORTING COMPANY, INC.
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1 follows but, nevertheless, we believe that you can go
(m 26-2j 2 through each case and I'll try to confine myself to the

3 major ones, and explain why they don't prove the

O 4 grovo teioa ous t-a

e 5 The first is EBR-I, Experimental Breeder

] 6 Reactor-I. The relevant citations here are Tr.2628 through
R
R 7 -30. The Final Environmental Statement Supplement,
2
| 8 which is Staff Exhibit 8 in Appendix J.

.

d
ci 9

In EBR-I, in the experimental breeder
o
H 10 reactor, the reactor was being subjected to a test to
j 11 impose upon it an intentichal: power excursion.3

y 12
The shutdown system was disconnected at the5

Q f 13
time, in order to allow the reactor to reach an overpower

r,

$i I4
condition. Given that the shutdown system was disconnected5

[ 15 and the operator did not respond, there was an incident=

y 16
in which fuel damage occurred, b ut it did not result ins

g' 17 significant releases.
z
ti 18

We think that provides no proof for the_

i:
{ 19 proposition that because there was an incident at EBR-IM

20
that it follows that a CDA must be a DBA at Clinch River.

21
We think that that situation is distinguishable

22 and, indeed, there is no relevance to the issue at hand.
23 i The next concern, the Fermi Reactor. The
24

Fermi Reactor was an LMFBR in which the design basis
25 specified for that reactor was the meltdown of one

f ALDERSON REPORTING COMPANY, INC.
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26 .3 1 assembly.

() 2 The reactor experienced a situation in :which

3 a plate came loose within the primary system, lodge up
4 against the bottom of the core, flow was restricted and

5j melting occurred in two fuel assemblies.
J"

@ 6 )
However, no significant releases occurred.

i R
b 7 Furthermore, the total amount of melting was one assembly.
| 8

We think, particularly given the design
d

I features provided within Clinch River, which incorporate
O 10
g the lessons learned at Fermi, that that again is not
E
m 11
g relevant information or substantial information, the
6 12.

! Z evidence suggesting the need for a CDA being a DBA.
c

O, d 13
g The citations of importance here would be
E 14
g Tr. 2636 through -37. Tr. 1828 through -30 and Staffx
9 15
- Exhibit 8, in Appendix J, discussing the Fermi incident.2
z

d I6
There are two additional domestic reactorsW

h
I7

. which are advanced by NRDC as proving the paint that an
m

IO HCDA should be a DBA.
P"

19
8 They are SEFOR and FFTF.
n

0
As.to;SEFOR, if the Board will consider Tr.

.

21 2396 through -97, Tr. 2638 through -39, it will be seen

[} that the SEFOR reactor was designed for an event involving
23 , .

; core disruption.

) However, recognize that SEFOR had a partidul&r

25
mission. It was a reactor specifically designed to

ALDERSON REPORTING COMPANY. INC.
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26-4
1 undergo rapid power excursions to develop information on

O 2 the Dogg1er coefficiene.

3 It is simply not a reasonable analogy here.

() 4 It was not a power reactor and it was specifically

5 developed to undergo transient testing.

8 6e The final argument presented on domestic
,

7 reactors involves FFTF. The argument is made by reference
K

] 8
to a series of documents that FFTF had a core disruptive

d
9

. accident as a design basis accident.
=
b 10
j The fact is, that is not true.
=
$ II

You will find at Tr.2395 through -96 and3

Tr. 1825 through -26 the fact that the CDA was simplya
e d 13(_s)g not a DBA.

E 14g The safety approach for SEFOR, while
z

15
h articulated in somewhat different language, was in allx
! 16

g substantive respects the same as CRBR.

g 17 That is the basic set of issues in terms of
5

} 18 whether domestic reactor experience,in and of itself,
=
8

19 can support the proposition that the CDA should Le a DBA.-

R

20 We don't think that that is substantial
21 evidenc'e at all on which the Board should rely for a
22

) decision here; plus, we think that careful examination of

23 that information will show that it does not prove the

24 point asserted.

25 ;i

ALDERSON REPORTING COMPANY. INC.
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26-5

1 The next level -- the next issue defined
() 2 involves experience with foreign reactors.

3 If the Board will consider the following

() 4 sources of information.

5g First of all, Applicants Exhibit 29, you will
9
@ 6 see that contrary to NRDC's assertions, the approach
R
*
E 7 adopted by the French in their reactor programs is
s
k 0 essentially identical to that employed by CRBRP.
d
q 9 There is an interesting sidelight to this
$
$ 10 conversation and the Board should consider here Tr.27278
$ II through -37, Tr. 2644 through 2649 and then two exhibits.3

Y II Intervenors Exhibit 5 and Intervenors Exhibit 7._

3
{ } g 13

NRDC made the argument that a so-called dome,

=
14

or cupola within the French breeder ; reactor was the
z

[ 15 equivalent of the so-called CRBRP parallel design, in that=
g 16

it had a sealed head access area and a core catcher.w

hI If you will examine Intervenors Exhibit 5,z
18

you'll see that what that dome really is, is a container

19
g and, indeed, that's the primary containment for the

20
reactor.

2I Then the facility has a concrete confinement

22 building and running from this dome, out through the
23

concrete confinement building is a vent system with

24 filtration.O
i 25

Indeed, it is a direct analog of Clinch River.
|

| 1 ALDERSON REPORTING COMPANY, INC.
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26-6 1

The difference between this and Clinch River
() 2

~

is.thatathe steel confinement building is larger and the
3 annulus space is smaller.

(]) 4 We, thus, do not believe that there is any
= 5
E analogy to be drawn and no argument which will hold water,
$ 6 that one can examine the French program and determinei

R
$ 7

that a CDA should be a DBA for Clinch River.3
!

$ 8
Similar conclusions follow with respect tod

d,9 other foreign reactors. The Board should consider there
10

Tr. 2707, Applicants Exhibit 31.
E
$ II

Our bottom line at that point is, that the3

f 12 foreign reactor experience is, indeed, consistent with
3

{]) g 13 domestic experience, but that, again, is not the basis
| 14

upon which we would urge the Board to make its decision.$
l 15

We would urge the Board to make its decision
d I6

I upon consideration of the technical issues and'

W

h
17

consideration of the four basic systems which are importantz
$ 18

to the CDA versus DBA issue in Clinch River..

E
19

g The next argument advanced by NRDC is, that
20

the hypothetical core disruptive accident was a DBA in
21 the so-called parallel design and that the NRC Staff had
22 determined that a core disruptive accident had to be a
23 design basis accident for Clinch River and then they went
24 through a dramatic reversal of their position.()

i25 ' If one steps back from those facts and looks

ALDERSON REPORTING COMPANY,INC.
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26-7 1

at the sequence of events on that issue, that is simplyp
C 2 incorrect.

3
If you examine Dr. Cochran's testimony in

() 4
this respect, he citos a series of Staff documents and

5

statements which indicates that the Staff had taken the
f6 position that it was incumbent on the Applicants to proven
R 7
; that a CDA should not be a DBA, and express skepticismn

$ about the Applicants ability to make that proof.d
d 9
j Well,it's more important that you considero

h the dates of all those Staff statements.E
= 11 e
g If you look at Tr. 2650, you will see an
d 12
3 admission by Dr. Cochran that each and every reference toS

Oi 13-

Staff positions which suggest that an HCDA should be a
E 14
'd DBA was dated before the Clinch River application was.:-
9 15
j filed.
~

16f The Staff had not
j even reviewed the design att 17
g that point.'

Po 18 See Tr. 1837, for the date on which the
U

$ 19 application was filed and you will see that that elementM

20 of the story cannot hold together.
21 The point is simple here.

22
The Staff never decided that an HCDA shouldn't

23| be a DBA. They hadn't reviewed the matter and they
24 required.the Applicants to convince them.
25

The more substantial evidence here is Staff

ALDERSON REPORTING COMPANY, INC.
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I Exhibit 5. That is the May 6, 1976 letter from Richard

2
26 Denise of NRC to Lockland Caffey of the Clinch River

3 Breeder Reactor Plant Project Office, and that establishes

|h 4 and importantly notes that after the Staff had a chance

5-

to review the design, .they were able to establish some

h 0
basic ground rules for their view of the safety issues.

R
$ 7 There is another important predicate fact in
N
8 8 this line of argument; that in going from the two track
d
Q 9 system of the parallel and reference design and in the
$
$ 10 Staff's making the decision that they would consider the
$
^@

11 reference design where the hypothetical core disruptive
$

g 12 accident could and should be precluded as a design basis
E

13gg) accident, there was a basic change in the containment

| 14 design.
$

{ 15
In the original reference design, Clinch=

d I0
River hcd a single steel shell containment, when before

w

h
I7 thm M: 6 letter, and if you look at Tr. 1837, you will+

=

{ 18
ee c , e; t prior to the May 6 letter, the Applicants filed

P"
19

8 an amendment which modified the containment design to usen

20
the dual containment confinement approach, rather than a

21
single steel shell.

gg) It had a steel shell and an outer concrete
23 i

confinement building.

gg What we see in the pattern of events here is

25f not a dramatic reversal. What we see is simply the Staff's

ALDERSON REPORTING COMPANY,INC.
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I decision after.having had a chance to review the

$ 2 application.

3 In addition, we submit, that this has no

h 4 relevance for the Board's consideration today. This is

- 5 not the kind of evidence which the Board should rely upon

h 6 in rendering its decision.
*

1 R
'

$ 7 The Board should focus on the
;

A

| 8 substantive technical information and past history,
d
ci 9 however revisionist one's approach is to interpreting it,
i

h
10 has no bearing on a decision of this importance for the

=

5 II Eoard.
2

3

!( 12 / f f
5

a

| 14

: a
2 15

'_ E

.
j 16
as

: 6 17

E
: 5 18

E
- p

n
20

21

22

23

24

25 '

',
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,

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - . _ _ _ - - _ -



_ _. .

.

65SG

MR. EDGAR: There is a fourth and final cate-
bm / gory of arguments in this respect. I will first define,

as I per eive the issue, that there is a disagreement3

||I about the role of quantitative reliability and a decision4

as to whether the HCDA should be the DBA.e 5
E

b 6 Now there's a threshold point here, and that
e

f7 is, that Intervenors have persisted in their view that

8 the Board's April 22nd ruling is incorrect, that one

N must demonstrate with fault tree / event tree analyses and9
2

h 10 quantitative reliability assessments by detailed reviews
z

| jj that the CDA is not a DBA; and if you don't do that, it
$
d 12 just can't be done.
E

$ 13 We do not wish to rehash that. It has been
khI S

E 14 burdened at length, but that is the major thrust of thew
t

5 15 argument.

$
j 16 Beyond that, there are some specifics. The
M

6 17 first deals with reactor shutdown system reliability.
$
$ 18 In that respect, the NRDC offers, first, the
5
E 19 proposed ATWS rules for light water reactors. That came
R

20 up the other day, and the Board's attention was brought
21 to the Commission's rulemaking decision on ATWS.

22 The ATWS rule indicates that certain
23 , LWRs may have failure rates above or approaching 10-3
24 and that action should be taken to remedy the situation.

||| 25 We don't think that that is convincing here in
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y tnat CRBR has two shutdown systems and redundancy, diversity
9

2 and independence -- and if the Clinch River design is

3 properly executed, there is no reason why one should

4 simply blindly apply the ATWS rule for the proposition

a 5 that shutdown reliability cannot be achieved.
b

@ 6 There is nothing -- and I repeat, nothing --
R
& 7 in the record to indicate a fundamental physics difference
M
8 8 in control characteristics or kinetics between LWRs and
d
d 9 LMFBRs such that it is beyond the state of technology
$
$ 10 to design a reliable, effective, redundant, diverse , nad
E
g 11 independent, fast-acting shutdown system for Clinch River.
3
y 12 Applicants' Exhibit 46, which is the testimony
5

13 introduced the other day, contains discussion starting atggg

h 14 the beginning of reactor kinetics and control
$
9 15 characteristics and demonstrates this point._

=
g 16 There is an additional consideration in con-
W

6 17 nection with NRDC's argument about quantitative reliability
$
$ 18 programs.
P
&

19g We submit that NRDC has misconceived the5
20 nature of the Clinch River reliability program and the

2I role perceived by the Staff and the Applicants for a
..

22 reliability program.

O 23
The reliability program is not set up to

24 disprove that an HCDA should be a CDA or a DBA. As Mr.

h 25
Morris indicated yesterday at TR 5647, the reliability
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28-2 i program role is to confirm the ability to realize theu
|O
\/

2 potential for the reliability inherent in the redundant,

3 diverse and independent systems.
q
k/ This is something that's done after the fact4

= 5 in real time with hardware. It is not simply an analytical
!

$ 6 program designed to prove a negative.
R
d 7 We' submit, Your Honor, that NRDC's four funda-
3
| 8 mental issues: domestic reactors, foreign reactors,
d
d 9 their consideration of the parallel design history and
$
$ 10 last, but not least, their consideration of quantitative
5
j 11 reliability cannot hold water.
3

! j 12 We submit on the contrary that this Board should

5
13 turn itself to the affirmative evidence and consider the)

! 14 merits of the four features that I discussed at the outset.
E
g 15 There is a final level of issues bound up within
a

y 16 the site suitability contentions. These involve the
w

N 17 question of how one does the source term contention and the
E

{ 18 basis for the selection of the source term itself.
E
"

19g The first item on that agenda is that if one
n

20 can establish -- and we submit that that is a conclusion

21 that's well supported in the record that the source--

22 term should not be predicated upon a hypothetical core

23 disruptive accident being-a design basis accident, then,

24 there is no great reason to consider those issues which

hs- 25 might involve the mechanistic derivation of the source

i ALDERSON REPORTING COMPANY, INC.
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} 28-3

1 term; that is, comparing the source term to specific
O 2 event sequencesoor mechanistic HCDA consequences.

3 The issues here have really focused down on

O 4 how the source term consequences were calculated and

5g whether the dose guidelines have been met.
?

@ 6 These arguments can be outlined in short form
C
b 7 by reference to Dr. Morgan's testimony, which appears at
3
{ 8 TR 3119.
O
d 9

$.
In our judgment, there are two primary argu-

h
10

ments advanced by Dr. Morgan, and then several minor
:

4 II points. The two primary arguments are whether the dose3

calculations properly considered the entire passage of the
S

13() j cloud f rom release at the source. term.
E 14w The Staff's initial calculations truncated$
9 15
G the calculation at the end of 30 days at the low populationu

16
g zone, so the argument goes, "You should have considered the

b^ 17
longer passage of the cloud."o

x
M 18
= The next issue is whether the dose calculations

19] properly considered plutonium isotopic concentrations with
20

higher plutonium 238 and 241. You will obviously have some
21

familiarity with that issue since it came up in the fuel
22

cycle contention as well.

There is a slightly different cast on it here
24

in site suitability, but the answers are very nearly the
()) 25

same.

ALDERSON REPORTING COMPANY, INC.
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28-4 The two arguments the entire passage of the--

||| cloud and the isotopics -- appear at TR 3126 through -28

and TR 31 28 through -32, respectively.

(g) Turning, first,.to the entire passage of the4

Cloud argument, this argument came up because the Staff
Ej was asked a question in discovery about -- what about6e

effects after 30 days?7
,

8 8 The Staff, for the purpose of analysis, and to
N

N test the extreme bounds of sensitivity did a calculation9
i

10 which is known as a puff release. TR 2939 describes that.
E

jj 'But what it is, if you'll examine that portion
-

a
6 12 of the record, is that you run out the site suitability
E
o
: 13 source term calculation for 30 days, assuming release

dBi :
.

E 14 over that period, and then at the end of the 30 days, you
$

k 15 assume instantaneous release in zero time of all of the
$

.- 16 remaining contents of the containment.
3
M

d 17 This results in an increase in doses so that
$
$ 18 you're at, roughly, half of the site suitability dose
5
"

19 guideline values. I should not say half. I'll retract8
n

20 that.

21 I should say a substantial portion of the

22 dose guideline values. I don't have the numbers in my

ag> 23 head.

24 The real question, though, is whether this

||| 25 analysis is meaningful. Applicants' Witness Strawbridge at

ALDERSON REPORTING COMPANY, INC.
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28-5 TR 1830 through 1832, pointed out that he had examinedy

O
kl 2 his analysis of the source term and determined that if

3 you examine the dose as a function of time, 90 percent of the

() 4 dose- is incurred on the first day and 98 percent of the

e 5 dose is incurred in the first week.
b

$ 6 Now, also, in relation to the same portion of
R
R 7 the transcript, Mr. Strawbridge pointed out that during

8 this 30-day period, if one release is off-site and one
d
d 9 still has material within that containment, that logically
i

h 10 that material in the form of aerosols is going to deplete
$
g 11 and fall out.
m

g 12 So there's a countervailing consideration of
5

g g 13 depletion of the source term as a function of time.
s/ 8 ;

| 14 when the Staff reanalyzed the problem to make
$

15 a more reasonable assumption on the puff release, and they
j 16 considered depletion and fallout, the values that they
w

g 17 calculated indicated the contribution after 30 days was
E

\{ 18 essentially insignificant.
C

$ 19 That can be found at TR 2400 through 2404.n
20 In our judgment, the evidence is clear that

21 the puff release is not a valid argument, that the effects

22 beyond 30 days are simply not significant.
) 23

Now that brings up the issue of isotopics.

24
We will return to address that in connection with the fuel

() 25 cycle.
!.

|
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1 This argument appears in Dr. Morgan's testi-8-6
'

2 mony, Intervenors' Exhibit 9, at 10 through 15, at

3 TR 3128 through 3133.

4 And what this argument boils down to is this:

; 5 The Staff made certain assumptions about plutonium iso-
2

$ 6 topics. In particular, they assumed conservative values;
R
$ 7 that is, higher values for plutonium 238 and 241 content
M

$ 8 relative to that fuel which the Applicant intends to
d
q 9 use and upon which the Applicant has based the applica-
$
$ 10 tion. I
E

@ 11 Morgan then computes a hazard i'ndex which is
*

N 12 not really a subject of dispute. Plutonium 238 and
5

13 \

241 are more toxic than other isotopes of plutonium.

b I4 But the problem then breaks down because tihe re ' s

15 a giant leak at this point. If you look at Transcript

j 16 3133 (sic) through -32, the argument is made --

us

h
I7 JUDGE MILLER: What was that again?

E
3 IO {MR. EDGAR: I'm sorry. Let me repeat it.i:
"

19
3 It is Transcript 3131 through -32. I thoughtn

20 I might have stuttered.

I
JUDGE MILLER: I think you transposed --

22 interpolated.

23
, MR. EDGAR: I think I did.

24
/

O 25
,

ALDERSON REPORTING COMPANY, INC.
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29-1 1 MR. EDGAR: Here's where the link comes in.
[h
42 2 The argument is made that because plutonium recycle through

3 repeated recycle in lightwater reactors would. result..in the

() 4 buildup relatively of the isotopes 238 and 241.

5g Then we make a big assumption that recycle in
9
] 6 Clinch River would result in the buildup of 238 and 241.
R
2 7 JUDGE MILLER: We will go about ten minutes
M

| 8 more and then have a recess .
d

% 9 MR. EDGAR: And because you've got a higher
5
h 10 burden of 238 and 241, higher doses would result.
E
=
4 II This is a significant error. We will cover itm

I2
in more detail in fuel cycle, but at this point it's

s
g 13

significant to note three basic points briefly. |

1-4
First of all, Clinch River will be licensed

=
9 15g with a certain fuel, and if the Clinch River reactor uses=

E other fuel which is outside the bounds of the isotopics,s

@ 17
then an mmendment would have to be sought.a

x
5 18
= That's standard NRC licensing practice. Sees

| Tr. 1833 for that . proposition.

20
Secondly, and I think much more importantly,

21
if you recycle fuel in Clinch River in a breeder reactor

22
with a fast neutron spectrum rather than a thermal

() 23 ,
neutron spectrum as a lightwater reactor, 238 and 241

24
are going to get burned on s ub s eq uent recycle.

I') 25 I
\- Their relative concentrations go down, rather

ALDERSON REPORTING COMPANY, INC.
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1 than up, as they do in a lightwater reactor.29-2

$ 2 The proof of that is found in Applicants --

3-1 or Intervenors -- wait a minute.

-- 4 The proof of that would be in Applicants '

$1 y Exhibit 36, which is Volume 3 of the ER, Amendment 14.4(a)5

"-

$ 0*- to Chapter 5.7 of the ER.
R

- e 7
," Furthermore, Dr.'Cochran does not dispute-L

8 8
this analysis. See Tr. 4539.a

_.

d
d 9
g We think there are two points that are --
0 10

- E or one remaining point of lesser interest and not of as
*' E

m 11

'

g major importance as the puff release and the isotopics.
c 12
E I'll just mention it in passing. The. argumenta
d 13

-- (g) @ is made that dose models incorporating ICRP-30 methodology
E 14
y rather than ICRP-2 methodology would make a big dif ference.+ x
2

15 | I believe the burden of the testimony is thatg
T 16

_ h at most this is a factor in the order of tw o , and that

di in addition the dose calculated for the source term are
b 18
g well below the guideline values.
E 19
2 The sources for this information would be

-

20
Applicants' Exhibit 25 at Page ll; Dr. Thompson, Tr. 1903;

- 21

(- Mr. Strawbridge, 5282 through 3; Mr. Hibbitts, 5218 through
22

19; Mr. Bell, 2344 of the Staff; and Mr. Bell, 2351.

We submit, Your Honor, that if you go down th e

'
I list of the major questions : Should the CDA be a DBA?

() 25|
j Does the source term envelope consequences of credible
.

i ALDERSON REPORTING COMPANY, INC.
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29-3 1 accidents? And will the containment reduce offsite dosesO 2 to levels within the dose guideline values?

3 If you examine the substantive technical

4 information, the answer is clear. We submit that the Board
5j should find affirmatively on all three questions.

9
@ 6 JUDGE MILLER: All right. We'll take a recess.R
*
E 7 (Recess taken.)

.A
k 0

JUDGE MILLER: All right. Who wishes to god
9

8.
next? Take your choice. The Board does not care.

H 10
j MR. SWANSON: Counsel talked briefly and I=

fII think we will alternate. Staf f will go first this time.
d 12
3 JUDGE MILLER: Okay.c
d 13||| @ MR. SWANSON: In following the Applicants, I
E 14
g will try not to repeat, and in doing so, I think that
9 15
g will greatly shorten the presentation I would have

16
y otherwise made, because as the Board has recognized, the
6 17
g positions are quite similar.
E 18
g In responding to the issues, Mr. Edgar
"

19| cited many Staf f sources of testimony, as well as Applicant .

20

I would like to briefly characterize, however,
21

the- Staf f poci tion in our own words .
22

9 ,

As Mr. Edgar ~ correctly p~ ointed out ,- the- S ta f f 's ' main
23 |

j sources of testimony on site suitability matters can be
24

found in the Staff's first three exh ib i ts .h 25 *

| Mr. Edgar identified them. They are the

ALDERSON REPORTING COMPANY. INC.
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29- 4 1 Site Suitability Report, Staff Exhibit 1; the testimony
O 2 filed by Dr. Morris and others, which is Staf f Exhibit 2;

3 and the testimony filed by Mr. Bell and others, Staff

4 Exhibit 3.

5 In approaching the issues that were discussed

@ 6
and litigated in the August site suitability hearing, th e

R
b 7

Staff indicated that the purpose of assigning or defining
A

$ 8
design basis accidents in response to Contention 1(a)

d

was to es tablish an analytical test of the safety systems

10
and features of the Clinch River reactor. Following the

:

practice which is customary in licensing lightwater
d 12
3 reactors, accidents involving very improbable multiple
3

(]) ! failures of safety systems or failure of conservatively
E 14
# designed s afety features need not be included in the
m
9 15
j design basis accident spectrum.

? 16
) Staff Exhibit 2, the testimony of Dr. Morris,
d 17
y et al., which starts at Transcript Page 2445, contains the
M 18
= Staff discussion and analysis of the site suitability

19| source term accident and its basis for not including
20

accidents beyond the design basis, such as core disruptive
21

accidents in the design basis by establishing the site
22

suitability accident as described in that document..

In;the Site Suitability Report the Staff.

24
selected an accident which bounded all design basis

() ,

25
)accidents and in fact bounded many core disruptive accident s,

ALDERSON REPORTING COMPANY, INC. |
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29-5 1 as well.

O 2 A discussion of that can be found in Answer 7,

3 which appears on Pages 0 and 9 of Staff's Exhibit 2.

4 The S taf f identified f easible design in

g 5 operational measures, including those normally applied to
E
j 6 lightwater reactors and those special measures needed for
R
d 7 an LMFBR, s uch as the CRB R, which would be implemented at
M

| 8 CRBR to insure that the conditions which could lead to
d
q 9 CDA's are very improbable.
$

h
10 At this point I think it 's very instructive

=
5 Il for the Board to refer to a fairly lengthy answer in
3

f I2
Staff Exhibit 2; that is, Answer 13, which begins on

3
13

ggg j Page 14 of that document and runs until Page 23.
m
E I4

In that answer the Staff identifies five
$

b' safety functions which mus t be achieved in order to
z

prevent CDA's from being included within the design basis.

6 17
I will just mention them. Th ey are , J fi'rs t r ; th a bx

=
$ 18
= you must shut down the reactor nuclear chain reaction

19| upon initiation of transients.

20
Second, you must be able to maintain sufficient

21
coolant inventory.

22
Third, you mus t be able to maintain sufficient

|h 23
coolant flow.

24
Fourth , you mus t b e able to remove sufficient

(Bi 25 ;
j heat from the fuel.

I ALDERSON REPORTING COMPANY, INC.
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29-6 1 Fifth, you must be able to avoid propagation

2 of local fuel faults beyond an assembly.

3 This is a somewhat dif f erent way of stating

khh 4 tne same factors I think Mr. Edgar indicated at the

5g beginning of his argument.
9

@ 6 In the pages th at follow, that I just
R
& 7 referenced in Staff Exhibit 2, the Staf f sets down in
a
@ 8 greater detail a discussion and actually a roadmap for
d
* 9

$.
the reader to follow to ascertain the Staf f's bases for

$ 10 its basic conclusions.
E

5 II The roadmap I mentioned because it refers3

to the sections in the S taf f's Site Suitability Report,
e

gg j
13 Staff Exhibit 1, where in greater length the Staff des-

E 14a cribes its bases for analysis and conclusions.
$
9 15
g I would like to reference just a few points,

~
- 16

g however, that the Staff considers quite important and which

6 17
a serve as the primary basis for the Staff's conclusions.
=
W 18
= Regarding the ability to shut down nue' ar
9
C 19
g cnain reactions, the Staf f points out that in its review

20
of Clinch River, and as described in the Site Suite.hility

21
-- Report, the Staff will require dual redundant shutdown

22
systems which are independent of one another and which

||I 23
employ diversity of design by designing each of th es ei

24
dual sys tems to itself meet the single failure criterion;

||| 25
and this is a requirement which is normally applied only

_
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29-7 1 to the total shutdown system of an LWR.

O 2 It becomes necessary for four simultaneous

3 component failures to occur before defeating a re activi ty

4 shutdown function.

5 This is again discussed at Page 15 of the

$ 6 Staff's Exhibit 2.
R*
E 7 Independence and diversity are designed into
E

.

l| 8 the dual systems to minimize the possibility th at such a
d

}".
9 simultaneous occurrence could in fact exist at Clinch

10 River.
=

_ _ _

gu
5'(p i

| 14

=
2 15

s
j 16
e

@ 17

:
$ 18

E
E 19
4

20

21

22

23|
!

24

|h 25 '
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29f 8 i The Staff describes the standards that are

\a,

/ 2 applied in its review to assure th a t the single failure

3 criterion is met, and also to indicate the basis for the

p)(_ 4 S taf f 's assuranco that independence is achieved.

e 5 The diversity is achieved by employing
5

| 6 different types of components as sensors, logic,
R
R 7 reactivity insertion mechanisms, and sometimes by requiring
N
g 8 th at design and maintenance functions be performsd by
d
d 9 different groups,
i

h 10 You can refer to Section II.C.l. of the
3

-h 11 Site Suitaoility Report for a more lengthy discussion of
s

y 12 this matter.
-

S
7- g 13 The Staff similarly in that same answer in its
(_- *

1

| 14 Exhibit 2 describes in greater detail the basis for
$

15 i ts conclusion that you can maintain sufficient coolant

j 16 i nve nto ry .
e

h
17 The Staff indicates, for example, that,

z
$ 18 principal measures to achieve this goal are to perform
P"

19e pre-s ervice . and in-se rvice inspection of primary coolantM

20
boundary to verify continuing piping integrity,'and to

II install a detection system which can detect small leaks

2
should they occur before they grow to an unacceptable

() 23 .
I size.

24
The LMFBR primary coolant systems operate at i

f) 25 I
low pressure, below the boiling temperature o f sodium, sos

ALDERSON REPORTING COMPANY, INC.
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29-9 1 that an emergency core cooling system as you might counter

O 2 with an LWR is not necessary.

3 Instead, the Staff has concluded that it is

( 4 sufficient to provide guard vessels to catch hypothetical

5g coolant leakage from portions of the system, and piping,
9

@ 6 to have piping elevated above the f p of the core for
G
b 7 other portions of the coolant system to preclude
M

$ 8 siphoning.
d
y 9 Again, the features and components of the
E

h
10 Staff analysis in this area are described at Pages 16 and

=
$ II 17 of Staff Exhibit 2.
3

The ability to maintain sufficient coolant
S

(]) { flow is described at Pages 17 and 18 of Scaff Exhibit 2,
E 14
g and in greater detail in Section II.C.3. of the Site
9 15
E Suitability Report, which is Staff Exhibit 1.x

? 16
$ The Staff indicated that by assuring a clear

6 17
a path for coolant flow to fuel assemblies, a sudden flow
2
a 18

blockaSe and damage to subassemblies can be-precluded, such=
s
"

19| as occurred at Fermi.

20
Measures were taken in the general design of

21
Clinch River to preclude this b lock age from occurring,

22
include items such as multiple coolant inlet ports at

different planes and strainers in the flow path.
24

Even though high quality of fabrication can

() 25 i
be expected, non-mechanistic deposits of deb ris or other

ALDERSON REFORTING COMPANY, INC.
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29-10 1 loose parts can be postulated, and flow blockage from these
(~)'' 2 parts can be avoided by employment of core outlet thermal

3 couples or loose parts monitoring systems to aid operators
m,

(N / 4 in diagnosing and correcting such sys tems.

e 5 Again, these are the type of measures that th e
6

k 6 Staff relies on in reaching assurance that sufficient
R
b 7 coolant flow will be maintained at the Clinch River Breeder
s
] 8 Reactor.
d
d 9 The other components that I mentioned, the

10 ability to remove sufficient heat from the fuel, is
=
E II described on Pages 18 and 19 of S taff's Exhibit 2, and in3

greater detail at II.C.4. of the Site Suitability Report.
s

(} | The ability to avoid propagation of local fuel

faults is described in Pages 19 and 20 of Staff Exhibit 2,
x
2 15

and in greater detail in II.C.3. of the Site Suitabilityw
z
~
- 16

g Report,

p 1:7
a The Staff position is that -- in conclusion,x
M 18
= is that given the current state of the art of reliability

19| analysis methodology for rer.ctor systems, it is more
20

appropriate to continue to rely on established deterministi :

21
criteria and engineering judgment than on reliabilityi

t
'

22
analysis and goals in es tablishing which accidents are() 23
included in the design basis accident spectrum.

24
The Staff has factored into the criteria to

() I
25

be applied to CRBR lessons that have been learned from

ALDERSON REPORTING COMPANY, INC.
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29-11 1 previous reactor accidents.
^

(h' '' 2 The discussion of prior accidents, information
3 that has been learned, I think was alluded to and

-

4 references were given by Mr. Edgar previously. I won't
'

e 5 repeat them, but I mentioned one already, the Fermi-1
E

$ 6 accident.
|R

b 7
Another example, the TMI-2 accident falls into

{x
[ 8 |a separate category; that is, the human error aspect and |
d

9
. i ts ability to cause CDA's.

)

10
In that respect, I would refer the Board to

=

|" Answer 15 of Staff Exhibit 2, which begins on Page 23
|
'

k and runs through Page 25.
S

() | In that answer the S taf f describes the bases
E 14
g for its conclusion that human error is very unlikely to
C 15
g cause a core disruptive accident at C RB R .
I 16

g As the Staff indicates in that answer, special
6 17
w emphasis on this matter has been the case since the TMI-2z
M 18
= accident.

19| The Staf f has relied on its experience and
20

knowledge of characteristics of LMFBR's in previously
21

operating LMFBR reactors, and it is believed th a t there are
22

no special LMFBR characteristics which require extra-

ordinary capability on the part of the operator, as compared
24

with LWR's.

() 25 I
Rapid operator action in responding to a c c i d e n ts.

ALDERSON REPORTING COMPANY. INC.
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29-12 1 will not be necessary, because the NRC criteria normally
9 2 applied to LWR's and also to be applied to CRBR require

3 that fast-acting safety systems be installed to mitigate

h 4 rapidly developing accidents.

5 Because of the low primary coolant pressures

$ 6 of the LMFBR's, the operators at CRBR would not be faced
R
*
S 7

with the challenges of performing any actions relating to
E

$ 8
depressurization during small pipe breaks or loss of

d
9

offsite power, as might be the case for pressurized water
O 10
j reactors.
=

Because of the large heat capacity margin of
d 12
3 an LMFBR reactor coolant system, there is ample time fora
d 13

gg g operator action in transferring to the backup decay heat
E 14
y removal system in responding to loss of all primary heat
-

152
transport capability.w

I 16
$ I would also refer to two instances in the
y 17

transcript where Staf f witnesses indicated, first, thatw
x
$ 18
= human error at Clinch River would not differ significantly

19| from the type of error to be expected at LWR's. I would
20

refer you to Transcript Page 2244,
21

Secondly, Staff testified that the likelihood
22

of unrecognized interdependence which might cause an
|h 23 ,

accident is very low. The transcript reference there is
24

2256.

(g) 25 i

The Staf f position was that at this stage of

ALDERSON REPORTING COMPANY,INC.
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29- 13 1 review for the site suitability LWA analysis , it is

2 unnecessary to complete the kind of detailed review of

3 the acceptability of the human factors considerations that

() 4 will eventually be carried out during th e CP and, ultimately,

5g the OL reviews.
n
@ 6 However, for the reasons discussed in the
R
* 7"

Staff testimony that I described, primarily Answer 15
a
j 8 in Exhibit 2, the Staf f is confident that by following
d
d 9
$,

the NRC review policy, core disruptive accidents at Clinch

h
10

River resulting from human error will be very unlikely.
=
5 II

The Staff believes that by taking into accounts

f U-
the above factors that I've referenced thus far, it is

s
13

[) j reasonable to exclude core disruptive accidents from the
E 14
g Clinch River design basis accident envelope.e
9 15
E Grouping together other parts of Intervenor=
~
- 16

g contentions which deal with core disruptive accidents,
'

6 17
a Contentions 2(b) and 3(b) and (c), the Staff concluded=
$ 18
= on Pages 29 through 31 of S taf f Exhibit 2 th a t the

19| Intervenors had not made the case on those contentions, and
20

the S taf f summarized its reasons therefor.
21

Briefly, the Staff position was that although - -

22
that for the reasons set forth above (and I will not repeat

() 23 |
| them), core disruptive accidents need not be included in

24
the design basis, nor need they be considered to be

(:) 23
credible accidents from the viewpoint of 10 CFR Part 100.

ALDERSON REPORTING COMPANY, INC.
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i

29-14 1 Although core disruptive accidents may not

2 be regarded as credible accidents, in keeping with the

3 guidance of Part 100 in the practice for lightwater

O 4 reactor ucensing, a non-mechanis de release of fission

5 products supplemented with plutonium had been assumed as

$ 6 the site suitability source term.
R
*
E 7 Consistent with this lightwater reactor
M

| 8 practice, and again, consistent with Part 100, the
d

9
magnitude of the release assumed for the site s ui tabili ty

C
H 10
g source term bounds a range of core melt accidents and
_

! II
many core -- as I indicated, bounds all credible accidents

3
d 12z and even many core disruptive, Class 9 type accidents.
c
d 13
g Again, I gave a prior reference to Answer 7
3 14
g of Staff Exhibit 2 for that position.
_

2 15
a ___

m

j 16
us

@ 17
*
=
5 18

19
8
n

20

21

22

0 23

24

O 25
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i MR. SWANSON: Mr. Edgar indicated several
()
Av0-1 2 arguments that Intervenors had raised; and he responded

bm

3 to them citing frequently Staff documents. I will not
A
(_) 4 repeat those.

e 5 There are a couple of arguments that we see
3
e
@ 6 recurring, however, in the Intervenors' testimony which
R
R 7 we'll briefly address.
&

] 8 One recurring argument is that the Staff can-
d
y 9 not demonstrate feasibility nor reasonably demonstrate
z

h 10 the initiators of core destructive accidents because of a
3
=
3 11 lack of experience with LMFBRs.
3

I 12 I would just like to mention three points that
5

13 the Staff has established in these proceedings. The first

h I4 .is that Staff -- speaking for the Staff at this point --
a
g 15 the Staff does have considerable experience dealing with
z

j 16 LMFBRs.
e

h
I7 Just limiting ourselves to the panel that te s ti-

'

E
3 18 fied last summer, there was over 50 years of experience
U I9g dealing with reviews and operation of LMFBRs. Then

20 transcript reference for that is 2394.

21
That includes Staff and consultants on the

122 panel. I
|

() 23
The Staff has utilized operating experience

24
with Fermi, EBR-I and II, SEFOR and FFTF and incorporated

- that operating review into its analysis, which formed the

ALDERSON REPORTING COMPANY, INC.
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1 basis for much of the judgment that the Staff exercised.
2 The reference for that statement is Staff
3 Exhibit 2 at Page 13.

4 And, in addition, one can just look at the

e 5
5

statoments of qualifications of the Staff panel members

$ 6 who testified during the summer. As was indicated, there
#
$ 7 is considerable experience either operating or reviewing;
] 8 several of the facilities I just mentioned.
d
d 9

5,
Finally, the Staff established the point on

g 10 Page 13 of Staff Exhibit 2 that many of the systems for3

h II LMFBRs are applicable from LWRs. Therefore, the experiencem

y 12 gained from reviews and operation of those systems are
5

13
transferable to the Clinch River Breeder Reactor.

! I4
In addition, the Staff concluded -- I would$

15 indicate that the Staff concluded that the safety functions
E I6 I previously alluded to were found by the Staff to beM

h
I7

feasible to achieve.
m

IO
The reference for that is Answer 13 of_

P

g" 19
Staff Exhibit 2, the lengthy answer that I referenced

0
earlier.

21
I won't repeat some of the other arguments

22
that Mr. Edgar mentioned. But I would indicate one final

O' 23
argument that Intervenors have repeated in connection

24
with their contentions dealings with the extent of the

0' 25 I
magnitude of the accident that should be considered to

!
| ALDERSON REPORTING COMPANY, INC.
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j be included in the design basis; and that is the argument
r~

(m) 2 by Intervenors that the Staff has inadequately considered

3 sodhimhoncrete reactions. That is, the heat and pressure

() 4 buildup inside containment when you do have a sodium /

e 5 concrete reaction.
5 -

8 6 I-would just refer the Board briefly to thee
R
d 7 site suitability report, Pages II-18 and 19, where the
M

| 8 Staff discusses the accommodation of sodium / concrete re-
d

'

d 9 actions in its analysis in consideration of a site
$
$ 10 suitability source term.
E
g 11 And then later on when we get to the environ-
3

g 12 mental phase, Appendix J, particularly Page J-6, the
5

13 Staff again considers the accommodation of sodium / concrete

| 14 reactions.
$
2 15 The Staff did so in its environmental analysis
E

y 16 by assuming core melt in at least four different cate-
w

6 17 gories of accidents in the sodium / concrete reaction,
5
5 18 which is encompassed in the TMBDB design features that--

P

g" 19 is, the annulus cooling and vent purge systems, which are
20 used to mitigate the effects of a sodium / concrete re-

2I action, as well as other facets of hypothetical core dis-
22 ruptive accidents.

-
23

In some of the classes considered by the

24 Staff in Appendix J, the Staff even assumes that these
25

features fail. And even with the failure, the Staff finds

iALDERSON REPORTING COMP ANY, INC.
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3= the risk to be acceptably low from the resultant doses

_ 1

_ ||) that are received from such an accident.
,

The Staff concluded that even in such a situa-__

3-

_-

- (g) tion, the risks are comparable to those that the Staff4

has found for light water react' ors for similar type acci-e 5
E
y dents.6e

,$ Turning in greater detail to the derivation
"

7
.

n| @ 8 f the site suitability source term, I will again try not
n

--

N to repeat anything that Mr. Edgar has said. But I would9
F i

-

like to briefly outline the Staff's position on derivation10
_ e
- 3

@ ij of the source term.
-

-

@
g 12 The Staff analysis which arrived at the site-=

-
z
5
d 13 suitability source term, in compliance with 10 CFR Section.

- (Bi :
g y,4 100.llA and Footnote 1 to that section, derived the source,_

-
d
-

_ k 15 term by computing the source term in a non-mechanistic
5.,

_ f 16 method provided for in that regulation, and also as pro-
.

d9
g g 17 vided for in the document TID 14844, which was attached

N
$ 18 to Staff Exhibit 3 and which is referenced by the regula-

"

-

5.

0 19 tion I cited.---
5

- n

20 These documents assumed releases beyond those

__ which would be produced by any accident considered credible,21

I- 22 and that, in fact, served as the basis for the Staff's

l_ I 23 , derivation of the site suitability source term.

j 24 Discussion of that can be found at Pages 5
a

;; qpi 25 , and e of Steff exhib1e 3. igein, Staff zxhibie 3 1s the
_

_-

a
- ALDERSON REPORTING COMPANY,INC.
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I
| 30-5 ) testimony of Messrs. Bell and others of the Staff, which
1 '

V 2 was introduced last summer.

3 By choosing the conservative source term, as

( 4 represented in that testimony and the site suitability

a 5 report, Staff Exhibit 1, the Staff concluded that not only
$

$ 6 are all credible accidents bounded, but that only some.
R
& 7 core disruptive accidents might not be bounded.

8 The appropriateness of Staff assumptions, I
d
d 9 think can be demonstrated by the following discussion.
M
g 10 The Staff argument begins with a requirement that you
=
{ 11 assume a design basis accident plus substantial core melt-
3

I 12 down, as provided for by the regulation cited. That's
5 ;13 also discussed on Page 8 of Staff Exhibit 3.

| 14 The light water reactor methodology that the
$

15 Staff used is applicable to Clinch River because of

g 16 similarities in function and because releases are basedw

h
I7 on percentage of core content, which account for changes

=

{ 18 in the isotopic contents of the core.
P

"g 19
This is discussed at Page 9 of Staff Exhibitn

20 3,

2I
As a method of conservatism, the Staff took no :re

22 di4 fores. odium absorption of iodine in considering the
(I 23 | halogens, although sodium may completely absorb iodine

24
in such an accident, preventing such a release.

O 25
Reference to that is Page 10 of Staff Exhibit

ALDERSON REPORTING COMPANY, INC.
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0-6 1 3.

2 Further, although the accidents which are likely

3 to release iodine would only likely release ten percent
,.

K.J 4 of the fission product: inventory, the Staff conservatively

g 5 assumed a release of 50 percent of the iodine in the
9
@ 6 inventory.
3
$ 7 That is mentioned on Page. 11 of the same docu-
3
8 8 ment.
d

@ 9 Further reductions in iodine release would
o
g 10 occur as a result of the attenuation along the path to
[
5 II the containment. That's referenced on Page 12 of that3

g 12 Staff testimony, Exhibit 3.
s

.) 5 13''
The Staff, however, because of attenuation,v a

m

E I4
condensation and oxygen limitations assumed 180,000 --

$
g 15 excuse me. Let me start over.
~

j 16
The Staff assumed 180,000 pounds of sodiums

h
I7

would be available for dumping into the containment. This=

{ 18
is conservative because of attenuation, condensation and

P
"

19
8 oxygen limitations.
n

0
I would refer you to Page 17 of the testimony,

21
Staff Exhibit 3, for that point.

22
Again, it was determined that the sodium

(~'/
;

(- 23 '
<:ontribution to dose was negligible and need not be

24
considered. In fact, that was a conservatism.

fm ,

; 25 It'''
I The basis for assuming that it was conservative.

ALDERSON REPORTING COMPANY,INC.
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1 not to assuma -- or include sodium, as I mentioned, was
N /

\ 2 that sodium could well cause substantial plateout of

3 . iodine if it were consider,ed.
'

/ 4 In terms of assessing toxicity by ignoring7
'
,

4 5- sodium, the Staff testified that based on computations and
b

] 6 testimony, the toxicity of plutonium in the site suit-
R
R 7 ability source term is over 1200 times more toxic than the

8 entire dispersable sodium inventory.
d
q 9 That's discussed at Page 18 of the testimony.
z

. h 10 Therefore, plutonium was the dominant material
5

' =
L $ 11 to be considered in that source term' compared with sodium.

m

y 12 The doses that the Staff calculated, based
s

j g 13 on that source term, were derived from using the guidelines

| 14 on 10 CFR Part 100. That is discussed starting at Page 26
#
$ 15 of Staff Exhibit 3.
m

j 16, That Part 100 provides guidelines for dosese

h
I7 to whole body and thyroid from such doses.

m
$ 18

As a method of conservatism, these values were_

0 U
3 modified downward; that is, the dose guidelines, for then

20 CP stage. And doses to several additiontl organs, in ad-

21
dition to those cequired by Part 100, were assessed for

purposes of analysis".'''"

() 23
This is discussed at Pages 7 and 8 and also

24
Page 26 of Staff Exhibit 3.

'\ The Staff analysis concluded that the dose

>- ALDERSON REPORTING COMPANY, INC.
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30-8
y guidelines computed for Clinch River were appropriate.

O 2 That conc 1osien appears ae Page 34 of Staff exhibie 3.
.

3 The Staff used the dose te the thyroid as the

O 4 reference peine, r ener en = to ene waote body- 2ais

5 resulted in guidelines three times more limiting than if the

f | 6 whole body dose limits were used as a reference point.-

R
@, 7 That's discussed at Page 28 of the Staff
M

| 8 testimony.

O
d 9 The weighting factors used were consistent with
i

h 10 values from the major radiation protection agencies world-
!!i

| 11 wide. That's discussed at Pages 28 to 29 of Staff
is

( 12 Exhibit 3.

3
13 I want to remind the Board that the guidelines-

O :
| 14 used are not intended to determine acceptable doses for
$

15 the public, but for the purpose of site suitability were

j 16 used for comparing sites and determining the acceptability
as

d 17 of the Clinch River site.
5

.

,

h 10 We discuss that at Page 29.
E

19 Very brief1v, I would just referenco that at

20 Pages 31 and 32 of the Staff testimony, the Staff pre-

21 sented its basis for concluding that the hot" particle

22 theory argued by Dr. Morgan had been discredited.

23 Further, at Pages 33 and 34, the Staff pointed

24
out its basis for concluding that the collective judgment

25 of the scientific community supports the Staff use of the

ALDERSON REPORTING COMPANY. INC.
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30-9 1 dose response model -- the linear dose response model in
m

- 2 developing the guidelines that were used in this analysis.

3 The dose guidelines for the additional body

) 4 organs used and analyzed were based on mortality risk

e 5 weighting factors recommended -- again -- by one of the
5

| 6 major radiation protection organizations; that is, ICRP-
-

k7 26.

X

| 8 That's discussed at Page 34 of the Staff
d
d 9 testimony.
i

h 10 Mr. Edgar previously discussed the arguments
E
z
q 11 of Dr. Morgan and the reasons why those arguments should
a

d 12 be discounted by this Board. I won't repeat them. I

5
13 think the arguments that were cited effectively did refute

| 14 the arguments cited by Dr. Morgan.
E
2 15 Again, I would mention the same thing as Mr.
d

d I6 Edgar, that when we get to the fuel cycle analysis, we seee

h
I7

in that testimony even greater detail why the isotopic
=

b II
concentration argument raised by Dr. Morgan simply doesn't -

E
I'

g does not support tha conclusions that he asserted.

0
I would add one further reference, though, in

2I
response to that.

22
One of the points mentioned by Mr. Edgar is

O)(m 23
that if Applicants in the future chose to use some dif-

24
f(rent isotopic concentration of fuel, that they would have

O 25
to go through the normal licensing reviews.

ALDERSON REPORTING COMPANY. INC.
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j Mr. Edgar gave one reference. I would also

(d'^ ? - 2 refer you to a statement by Mr. Hulman of the Staff at

3 Transcript Page 2348 in support of the same conclusion.

4 ---

'i
8 6

K .

6, 7

N

] 8

d
d 9
i

h 10
E

| 11

m

j 12

5
- 13O :
| 14

m
2 15

j 16
us

d 17

U
M 18

i5
"

19
X

2o

21

22

O =

24

O 25
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hop
I-1 Contention 2(d), regarding the containment

2 capability, was addressed by Staff witness Eltawila in

3 his discussion which begins on Page 23 of Staff Exhibit 3.

) 4 His conclusions were that the containment
5j volume for the proposed Clinch River Reactor is similar

8 6e to that of larger LWR plants which have been built to hold
N

R 7
; significantly higher pressures than is the CRBR design
n
8 8 !a pressure. Jd
6 9
j Also on the same page, Dr. Eltawila testified
0 10
@ that the size and strength of the proposed Clinch River
.~.
E 11
g Containment is clearly within the feasibility of current
g 12 practice and that he rblies.in this conclusion upon
5

,3 3 13 experience building containments for other sodium-cooled,

\_) *

h 14 reactors, and, hence, those designed to withstand sodium
$
2 15 fire accidents.
$
g 16 He made that statement on Page 23 and 24 of
w

6 17 that testimony.
$

{ 18 Current lightwater reactor containments as
P

19g well as the Fast Flux Text Facility are designed,
n

20 constructed and tested to leak rates similar to that of a
21 design leak rate assumed for Clinch River. That is,

22 not more than 1/16ch of 1 percent, by volume, per day.
(m_) 23 ; The reference for that is Page 24 of his testimony.

24
Dr. Eltawila testified that it's feasible

(n 25_j to design Clinch River to achieve a by-pass leakage of

ALDERSON REPORTING COMPANY,INC.
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1
2 0.001 percent by volume per day, as we have with current

2 lightwater reactor containments.

3 Page 24. Again, he relies on experience

O 4 eeeignine end the ogeretion of 11ehtweeer reector
5 containments and experience with sodium cooled plants.

| 6
An additional conservatism cited by Dr.

R
C
S 7

Eltawila is the annulus filtration system, outside of
a
$ 8 the steel shell containment, where 95 percent of leakage
d
y 9 from containment would enter, and where it would bez

10 filtered and recirculated.
=
$ II

This is referencedon Page 25 and at thata

f I2 same point, Dr. Eltawila indicated that the components
S
5 I

of the system are common in the nuclear industry and, thus,
I4

are feasible to implement.
E

{ 15 Regarding Contentions 2 (f) , (g) and (h),=
y 16 dealing with the adequacy of computer modeling and their
as

g 17 inputs, the Staff presented testimony regarding the
=

{ 18 computer models and codes it used in its analogy. The
E I9g TACT code, the PAVAN Code and HAA-3 codes were used forn

20 the site suitability review and they are discussed,
2I

starting on Page 35 of Staff Exhibit 3.

22 The CRAC Code was described and was used, as

O 23 wes usee in the Seaff.s envirenmenea1 review and thee is
24 discussed in Staff Ekhibit 17. That is the accident

Q 25 | testimony filed this-week.

That testimony begins on Page 5748 of the

ALDERSON REPORTING COMPANY, INC.
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1 transcript and the discussion of the codes and their

O 2 inputs begins on Page 31, that's Answer 38, of that
3 testimony.

bss 4 I think that the issue is basically

5 uncontested on this point, is the Intervenors did not

| 6 file testimony on Contention 2(f),(g) and (h), which
R
R 7 discredits the Staff testimony that codes were properly
M
j 8 verified or that they are valid and that there was nothing
d
o 9 offered to suggest that the documentation of the codes

h 10 is necessary in any form, other than that in which the
E

| 11 codes exist.
3
d 12 I believe there was no cross-examination by3
3

x 5 13 Intervenors on this issue of Staff witnesses and, as I,) m

| 14 indicated, the computer codes were described and the
$

15 basis for their use was explained by the Staff in the
*

16g testimony I mentioned.
e

6 17 The codes were documented and input for the
$
M 18 codes was also validated and explained.
E

19 I think the conclusion the Board has to. draw
20 on this issue is, the Staff properly defended its use

21 of computer codes and models, as used in the Site

22 Suitability and NEPA analyses.

() 23 I won't repeat all the conclusions that one

24 has to make to respond to each of the Contentions 1, 2,3.

() 25 They are contained at the end of each of the Staff pieces
.

ALDERSON REPORTING COMPANY, INC.
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1 of testimony filed and, at this point, I think we are

O 2 confining ourselves to Site Suitability analysis.

3 That would be Staff Exhibits 2 and 3, but I

4 think in light of the information presented on this

e 5 record, the Board has a basis for finding that the
5

h 6 Intervenors have failed to assert or prove the Contentions
R
R 7 asserted in those contentions, insofar as they relate
M

] 8 to Site Suitability matters.
d
d 9
z, That concludes my argument on this part.

10
It's my understanding that we are deferring

E
4 II the environmental phase of argument for a second round
is

f I2
following Site Suitability argument.

3
g 13 JUDGE MILLER: I don't know.

| 14
Is that corect?

m
15

MR. EDGAR: Well, when we started we had the

I0
nine subject categories and that is consistent with the

h
I7 nine that we set out in the beginning.
18 JUDGE MILLER: Ms. Finamore or Dr. Cochran?

E
19

R
_ _ _

20 DR. COCHRAN: Judge Miller, I would like to

21 begin with a summary statement setting forth how I propose
22

to go through my argumert here and much in the same manner

23 that Mr. Edgar did.

24 7 .thisk:.Mr. Edgar. has reasonably represented
O 25

ALDERSON REPORTING COMPANY, INC.
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1 the three major issues that are addressed by Contentions' p
2 1, 2 and 3.

3 The first issue being whether the CDA should

() 4 be a design basis accident and the second issue, whether,

a 5 the site suitability source term selected envelopes the!
] 6 design basis accidents, all credible accidents and,
R
$ 7 third, whether the containment will limit the releases
N

| 8 to 10 CFR 100 and I would say there are really two parts
d

9 to that; one is the analysis called for under the

10 requirements of 10CFR100 and the other one is the other: --

t

II
aspect of that is, just the analysis of HCDA's using more

h
12 realistic assumptions done in Appendix J.

S
13

[) j Now, I would like to first address the
E 14
g question of whether the CDA should be a design basis=
g 15

accident.
m

g?
16

First is, why is that important?

f 17
w I believe that it's conceded by the Applicantsa
M 18
= and the Staff that if the Board reaches the conclusion

19| that at this time the CDA cannot be demonstrated to be
20

outside of the design basis accident spectrum, then they
21

have to revisit the site suitability source term.
22

So, in effect, you must conclude that the

23 CDA is within the design basis accident spectrum, in order
4

to give a limited work authorization at the end of these

hearings.'

ALDERSON REPORTING COMPANY, INC.
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1 I will demonstrate the importance of that

O 2 when we go through the site suitability source term

3 calculations that are required under 10CFR100.

(I 4 With regard to this issue, whether the CDA

e 5 snould be a DBA, I believe there are two cort of different
b

$ 6 cuts at this problem.
R
b 7

First is the cut that was made in our first
M
8 8 hearings of the first week and, if I could characterize
d
c; 9 what I think are the differences that Intervenors seez

10
between the Intervenors and the other two parties.

=

5 II
On the one hand, I think everyone agreess

I that the burden of proof is on the Applicants or Applicants
S

13() j and Staff and we are saying that they haven't established

I4 that proof.
$

bI That they, in effect, have said they can do-=
T 16

g it but haven't demonstrated that they can do it.

6 17
w Now, this is there is a difference, I--

=
$ 18
= believe, between the feasibility of designing equipment
# l9g and demonstrating that that equipment, when designed,n

20 will meet its performance objectives.

21
Now, in this respect, I'm reminded of the

22
statements that are attributed to Abraham Lincoln, where

23 ' he raised the question with another party, if a cow's

24 tail if you call a cow's tail a leg, how many legs--

() 25 '
does a cow have? And the other party answers, five.

ALDERSON REPORTING COMPANY,INC.
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31-7 1 And Lincoln responds, "No, calling a cow's tail a leg,.

'/ 2 doesn't make it a leg."

3 And I think that the differences here are t

4 that Applicants and Staff are calling a CDA outside of

e 5 the design basis accident spectrum and we are saying that
U

$ 6 the proof has not been provided.
3
R 7 Now, in the early phase of the hearings, we
A

] 8 argued on the -- basically with the Intervenors saying,
d
q 9 "You really need to look at some probablistic analysisz

h 10 to make this demonstration and that the analysis thatz
s
% II

you provided really, on, you know, when you look at ita

f I2 scientifically, it really doesn't demonstrate that you've
S
5 13

(~)% met the criteria."
% *

m

5 I4 Si.bsequent to that phase of the hearings,$
g 15

we now have Appendix J and of Staff Exhibit 8 and I
a

j 16 believe you can go through Appendix J and demonstrate thatM

d 17 the CDA at this phase of the process that the Staff--

#
{ 18 and Applicants' best estimates would demonstrate that the
A
"

19g CDA should be a design basis accident, on the basis of
n

20 their own analysis.

21 Particularly the analysis provided by the

22 Staff in Appendix J.

() 23 So, I want to first take you through that

24 argument and then revisit the issues raised in the early

(]) 25 phase of the hearing, the first week.

ALDERSON REPORTING COMPANY. INC. |
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1 Subsequent to that, I will get into the

O 2 site suitability source term analysis.
|

3 Now, first requirement is a criterion by

() 4 which one should judge whether the CDA is a design basis
e 5 accident. In. order to determine whether CDA should be5

| 6 within the CRBR design basis, the Staff currently uses
\ R

R 7 the safety objective that there be no greater than one
M '

8 8 chance in a million per reactor year of a CRBR radioactive
{
i

d
fd 9 release with the potential consequences greater than the
{

,

o
'

g 10 10CFR, Part 100 Dose Guidelines.
E

h 11 That's found at Tr.2277 to -79, Dr. Morris,m

j 12 Staff Exhibit 5.
-

3
f- g 13 The Applicants have also proposed thism

| 14 approach, Tr.1483,Clare, in Intervenors Exhibit 1, Pages
M

| 15 7 through 8.
x

y 16
JUDGE LINENBERGER: . Excuse me. What was that |w

I7 Tr. reference?

b 18 DR. COCHRAN: Tr. 1483.
E I9
g JUDGE LINENBERGER: Thank you.

20
DR. COCHRAN: Clare, and Intervenors Exhibit 1,

II Pages 7 to 8.

Now, I want to take you to, I believe it's

Staff's Exhibit 8. In any case, it's the supplement to
24 the Final Environmental Statement, Appendix J.

() 25
And we will begin at Page J-8, where Staff hasc

ALDERSON REPORTING COMPANY, INC.
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I estimated that the upper bound on the CDA probability_

O 2 is 10-4 In other words, on the basis of the Staff's

3 best estimate today, they cannot establish that the --

() 4 they have established that the CDA probability could'be-
5y as high as 10-4-

9

@ 6
Now, in Mr. Soffer's, I believe, testimony

R
S 7 with regard to Contention 5(b) and the National Securitya
k 0 and Energy Security Issues, he argued that in looking atd

9
a particular direction, particular wind direction, such

O 10g as towards the gaseous diffusion plant or the Y-12 plant,=

the probability would be a factor of 10 less than the

-- you should account for a factor of 10 in probabilityc
d 13

[) g to account for the fact that there is one chance _in ten
| 14 it will be in that particular direction in the wind rows.
$
g 15 So, we will be discussing a CDA frequency
z

y 16 of less that 10-5 in what I will call the worst caseA

6 17 condition, worst case direction, which is also the
$
$ 18 direction one should analyze in a site suitability source_

P
W

19g term analysis.
5

20 -5At 10 which is the upper bound that the,

21 Staff has placed on the probability'of'the CDA in that
22 particular direction, is less than the Staff's safety

( 23 objective of 10-6 So, it's appropriate, I believe, to.

24 analyze the consequences of such an accident with the
O 2s | ,,,1,, p,,,,,,, ,y ,s, s,,,,.

! ALDERSON REPORTING COMPANY,INC.
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31-10

1 Excuse me. I mean proposed by the

- 2
.

Applicant.

3 Now, you would believe -- you might believe
O 4 that elven eaae safety ob3eceive, you cou1d find

e 5
h

somewhere in the Environmental Impact Statement or the

| 6 testimony of the Staff, an analysis testing whether an
R

( 2 7 HCDA exceeds those of that probability would exceed--

M

] 8 the dose consequences of 10CFR 100 and, in fact, you do
O
ci 9 not find an analysis of the HCDA using realistic
$
$ 10 assumptions.
.Z
z
% II

I will not use the site suitability source*

N
II term, so-called conservative assumptions, in that

3
g

13
particular direction-by the Staff.

I4
$ The Applicant, however, has analyzed that
h 15

particular accident and I will -- in Applicants Exhibite
Ib

46, at Page 34, using what Applicants claim to be new
data, replacing the calculation in Applicants Exhibit 1.e

M 18
_

19
R / / /

20

21

22

A
V 23

24

25

ALDERSON REPORTING COMPANY, INC.
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32-1 DR. COCHRAN: Before I will revisit the--

I

( )bm Applicants' analysis, but, first, I believe that the

Staff and the Applicants together have provided sufficient

(]) data in their own testimony and in Appendix J in order to4

make the calculation for the dosages in the worst direction5
E

} f r a CDA of -- in the Class 1 category, the 10 CDA,
~4

6e

10-5 in the worst case direction.7
,

8 8 In Staff's Exhibit 5B excuse me, Staff's--

n

N testimony on Contention 5(b), they do an analysis9 an--

1:

h 10 HCDA analysis for the Oak Ridge Gaseous Diffusion Plant
z

jj and for the Y-12 plant.
3
d 12 But the Gaseous Diffusion Plant ic roughly
E

'$ 2 1/2 miles just outside of the low-population zone.13( S
g j4 However, it's not in the wind direction of the worst caseW
$
2 15 conditions.
$
-

16 So we will have to take their doses that theyB
e

d 17 derived in the direction and at the point of the Gasecus
E
W 18 Diffusion Plant and sweep them to the worst case direction
-

19 and at the low population zone boundary and see what the8
n

20 doses are there.

21 Now, that's a proper procedure, and, in fact,

22 it was the procedure that Mr. Thadani used to calculate
(I 23 the Aosages at Y-12 from the dosages at ORGDP.

24 It derives from the fact that the dosages --

() 25 ' you assume a source term and you multiply that by the

ALDERSON REPORTING COMPANY, INC.
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32-2
i fraction of material released from the containment and

g)(- 2 multiply that by the X/Q, and then multiply that by the

3 dose conversion factor to get the resulting dose.

) 4 And so the resulting dosages are simply

= 5 proportional to the ::/0 assumptions.
h
j 6 If you look at the Staff's testimony on
R
R 7 Exhibit 18 -- Staff testimony on 5(b), you will find the
N

| 8 K-25 doses for the thyroid and the whole body given at
d
% 9 Page 6 in Answer 11 and on Page 7 in Answer 16.
$
$ 10 I will just The site suitability source--

3
m
q 11 term thyroid dose -- and I will be looking at the thyroid
3

y 12 in this particular calculation -- is in the K-25--

5
5 13 direction is given as 320 millirem.

Os m

| 14 In the -- Wait just a minute.
c

15 In the direction of the worst case direction,

j 16 the dose again using the site suitability analysis--
--

w

h
I7 the dose at the LPZ boundcry is to the thyroid using--

a
$ 18 the site suitability source term calculation -- is
e I9

seven rem or 7000 millirem.g

20
That's found in the Staff's Exhibit 1, which is

,

21
the site suitability report.

2
So they've done a site suitability calculation

l' in both the direction of the ORGDP and in the worst cases

24
direction in the site suitability report; and those--

,

f3 25(_) two doses those two dosages, 320 millirem and 7000 '--
'

|

|
ALDERSON REPORTING COMPANY, INC.
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32-3
y millirem -- differ by a factor of 20. That represents the

(");(, 2 difference in the X/Q's between the ORGDP direction and
i

3 the worst case direction. '

() 4 Now you can do a similar calculation for the

e 5 whole body. The whole body dose is 19 millirem at
E
8 6 K-25. In the site suitability report it's .3 rem ore
R
R 7 300 millirem.

8 That's a difference of a factor of 15.
d
d 9 Those factors should be soproximately the
i

h 10 same. You may round off -- round off errors or some

:
g 11 hidden assumptions.
m

j 12 But the ratio of the X/Q's is roughly a

D
13 factor of 15 to 20.-

(2)
h 14 Now, one might say, "Well, that's in-
$

15 appropriate because you're ratioing the 95 percent X/O

j 16 values, and we ought to" For this calculation, I wish--

w

d 17 to do it for the more realistic releases. So you should
$

{ 18 do the comparison for the 50 percent X/0, and you can
k

19 do that using the Staff's data.

20 That's -- Excuse me. Using the Applicants'

21 data.

22 Applicants also calculate the dose at the K-25

| 23 plant and also in the direction of maximum dose. The

24 Applicants' thyroid dose for HCDA's is seven rems at the

() 25 ORGDP. That's in their testimony on 5(b) at Page 13.

i ALDERSON REPORTING COMPANY. INC.
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32-4
1 And their thyroid dose for the HCDA conditions

O 2 in the worst case dirdcti.pn is 85 rems. That's found in

3 Applicants' Exhibit I believe it's 46 -- at Page 34.--

( 4 The ratio between those two, 85 divided by 7 -

e 5 is 12, which again says that the using the 50 percent :
--

| h
6 X/Q's and the Applicant's meteorology, the effect of

e .

| N. 7 shifting directions from the ORGDP site to the LPZ worst
| 3 =-

| 8 case direction is -- would be to increase the dosages
.

O
d 9 by a factor of 12.,z

h 10 Now when you look at the Staff's HCDA -

I II analysis for the ORGDP, you will find that the thyroid .a

j f 12 dose at K-25, which is at the LPZ distance, is 100 rems. ;
e

[]g g 13 So when you shift around to the worst case c

| 14 conditions, you should multiply,to account for the higher
'

$
g 15 X/O values,that dose by roughly an order of magnitude.
=
y 16

And in so doing, you end up with a thyroid
7e

h
I7 dose of approximately a thousand rem, which far exceeds

e _

@ 18
-

the 10 CFR 100 guideline values.
~~

;
E

g So in this calculation I have demonstrated

that you take -- with the Staff's own best estimate to
'

-

date of the probabilities of the CDA in the worst

direction, which would be.10-5 and demonstrated that the
_

,

(I 23
thyroid dose assumes the 10 CFR 100 guideline values, and~

_

24
1 would conclude from that that the safety objective is

O 25
not met. Therefore, chat accident should be within the ;

ALDERSON REPORTING COMPANY, INC.
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1

132-5 design basis, and some corrections should be made.

() Now, one can also -- I now want to revisit2

the Applicant':s analysis, since the Applicant did the3

(') calculation directly in the worst case direction.4

You'll recall that the Applicant first did= 5
5

$ 6 the calculation, as I noted earlier, in their Exhibit 1,

7 and then recalculated it in Exhibit 36 at Page 34.

N

| 8 The Applicants give several cases. I will

9 look at Case 1, since that's the most benign of their,

i

h 10 cases. You see that they calculate in their Exhibit 46 a
3

| 11 thyroid dose of about 85 rems, which is below the site
3
o 12 suitability -- I mean, below the 10 CFR 100 guideline
3
$ values.13

) S

| 14 But it also happens to be well below the
$
2 15 calculation I just gave, based on the Staff's data.
#
y 16 dow do you account for the difference between
w

g 17 the two?
$

@ 18 That you can find -- Well, first of all, you

h
19g can calculate directly what that difference is because

n

20 both the Staff and the Applicant calculate the thyroid

21 dose at the ORGDP.

22 Staff's value was 100 rems, and the Applicants'

( 23 value was roughly seven rems, there being -- in other

24 words, the Applicants' thyroid dose is the Staff's--

() 25 thyroid dose under this HCDA realistic calculation is 14

ALDERSON REPORTING COMPANY, INC.
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32-6 1 times higher than that of the Applicants.

2 The Applicants' seven-rem figure is found in'

3 their Exhibit 18 at page 13.

) 4 Now, the Staff testified -- Mr. Thadani testi-

e 5 fled in his testimony on Contention 5(b) that these dif-
5

| 6 ferences were due to two factors: One, they used dif-

7 ferent -- the Staff and Applicant used different
2

; | 6 meteorology; and, two, they used different filter j

d
d 9 efficiencies.
i

| h 10 You will find in his testimony that the
1 E

| | 11 differences are in opposite directions. The Staff has
n

( 12 been more conservative with regard to filter efficiencies,
E |13 and the Applicant has been more conservative with regard

| 14 to meteorology.
$

15 I believe you will also find that in the

y 16 cross-examination that the principal meteorological dif-e

h
I7 ference is due to the assumptions regarding the height

x
M 18 of release.,

e
II

g Therefore, the factor of 14 difference between

20
the Staff and the Applicant with regard to the thyroid

II
dose would be actually higher if the Applicants and

22
Staff had both used the Staff meteorology -- or if the') 23 Staff -- Let me restate that.

#
The effect of using the Staff's filter

'j 25
efficiencies, rather than the Applicants' all other--

ALDERSON REPORTING COMPANY, INC.
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32-7 1 factors considered equal, would be larger than a factor of
f
'

2 14 because part of that difference has been offset by

3 Staff's less conservative meteorology.

() 4 Now, you will find nothing in the record in-

e 5 dicating that the Applicant disagreed with the Staff's
5

| 6 filter efficiencies and their dose calculations. You
R
R 7 will find nothing in the record indicating -- Well, I
N

| 8 say "nothing in the record," nothing in the record other
d
C 9 than the Applicants' own analysis, but they did not,z

h 10 attempt to question the accuracy of the Staff's cal-
!
j 11 culations or assumptions regarding those doses.
m

g 12 Similarly, you will find that in the cross-
S
5 13 examination of Applicants' witnesses on Exhibit 46, that()m( 8

| 14 they had prepared no independent estimates of probabilities;
$

15 and, therefore, the Staff's probability estimates in Ap-

E I6 pendix J are the only ones that are available.
e

h
I7 The Applicants did point out several areas

x
k 18 of conservatism in the Staff's analysis in Appendix J, but
E

II
g upon cross-examination they admitted that there were

20 other errors that would lead to non-conservative --

in the non-conservative -- not errors, but there were

22
other differences between --

() 23
JUDGE MILLER: Pardon me, Dr. Cochran.

24
Conclude, if you can, this portion. We're

going to have to vacate the building. I promised we'd

ALDERSON REPORTING COMPANY, INC.
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32-8
g/ j leave at five till six.

O
(_/ 2 Finish your thought, and then you may resumet

3 in the morning at 8:00.

() 4 DR. COCHRAN: How much time --

|
'

= 5 JUDGE MILLER: Is this a convenient breaking
h

| 6 place?

R
2 7 DR. COCHRAN: I'm almost there, if I could
K

] 8 have about five minutes.
d
n 9 JUDGE MILLER: Well, I promised them we'd leave
i

h 10 at five till six, which it is now.
:
$ 11 People have to get some equipment here. I
#

\j 12 promised them an hour ago that we'd be out by 6:00, because i

S
g 13 I knew that we would carry over until in the morning. So

| 14 if you could make some convenient note for yourself.
$

15 DR. COCHRAN: I can pick up tomorrow.

j 16 JUDGE MILLER: Okay.
w

6 17 DR. COCHRAN: -- with no trouble. |
$
} 18 JUDGE MILLER: Until 8:00 in the morning.
h

19 (Whereupon, at 5:55 p.m. the hearing was re-

20 cessed, to reconvene at 8:00 a.m., Friday, December 17,

2I 1982, in the same place.)

22

() 23 ,

24

(]) 25

ALDERSON REPORTING COMPANY, INC.

.___ - __



X
1

i

O'

nucma ==== co-ss-

This is to certify thr.t the attached proceedings before the
O ,

!

in the aatter of: \
-

TENM:SSEE VALLEY AIJEORrrY (CLINCH RIVER BREEDER IUCIOR)

Date of Proceeding: M r 16. 1982
)

.
Docket. Number: 50-537

PIace- of Proceeding: Oak Ridge, Tennessee

were held as herein appears, and that this is the original transcript
thereof for the file- of the- Commission.

.

Mary L. Bagby
,

Official Reporter (Typed) !

O~ '

m~ s A,&
~ y ~

' Official Reporter (Signature)
,

4

0
.

O

1

~

_ _ __


