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UNITED STATES OF AMERICA
1

() BEFORE THE

NUCLEAR REGULATORY COMMISSION

4 In the Matter of: )
)

* HOUSTON LIGHTING & POWER )
COMPANY ) Docket No. 50-466 CP! 0

)

{ Allens Creek Nuclear Generating )7 Station, Unit 1 )-

m

g 8

Adv a y Auditorium
9

g South Texas College of Law
1303 San Jacinto Street10

@ Houston, Texas
=
g 11

Thursday,,

d 12 October 29, 1981
3

() PURSUANT TO ADJOURNMENT, the above-entitled13

matter came on for further hearing at 9:00 a.m.E 14w

APPEARANCES:15:
Board Members:? 163

e
g j7 SHELDON J. WOLFE, Esq., Chairma n-

Administrative Judgea

b 18 Atomic Safety and Licensing Board Panel
= U. S. Nuclear. Regulatory Commission
5 Washington, D. C. 2055519
8
n

20 GUSTAVE A. LINENBERGER
Administrative Judge

21 Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commission

(} 22 Washington, D. C. 20555

23 DR. E. LEONARD CHEATUM
Administrative Judge

{'#% 24 Route 3, Box 350A
Watkinsville, Georgia 30677

- 25 j

ALDERSON REPORTING COMPANY, INC.
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APPEARANCES: (continued)
1

() For the NRC S ': a f f :

LEE DEWEY, Esq.
3 -and-

O RICHARD L. BLACK, Esq.
4 U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

5
6 For the Appl'icant Houston Lighting & Power Company:-

R
*
S 7 J. GREJORY COPELAND, Esq.
E Baker G Botts
k 0 One Shell Plaza.

N "" "' ****
9

i
g ROBERT CULP, Esq.

0
j Lowenstein, Reis, Newman, Axelrad & Toll
E 1025 Connecticut Avenue, N. W.

| Washington, D. C. 20037

y 12

(7) 5 For the Intervenors:13

, aOaN r. DOaERTv

g
,,

4327 Alconbury
Houston, Texas 77012

2 15
$

| j 16
: a

p 17

:
M 18,

i =

19
R

20

l 21

23

() 24

25 :

|
| l
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'

_I N_ _D _E _Xg

() VOIR BOARD2 WITNESSES DIRECT DIRE CROSS REDIRECT RECROSS EXAM,

3 MEL B. FIELDS
(Resumed)

By Mr. Loherty 19,3375
% By Judge Linenberger 19,355nj 6

j MIGUAL A. LUGO
7

-and--

E ^
k 8

*

(A Panel)
d
n 9
j By Mr. Copeland 19,361

By Mr. Doherty 19,36410
@ By Judge Linenberger 19,364:
g 11

a
MEL B. FIELDS6 12

E (Recalled)

()$ 13
@ By Mr. Dewey 19,370

E 14 By Mr. Doherty 19,373

g By Mr. Copeland 19,379

2 15 By Mr. Doherty 19,381
g By Mr. Dewey 19,417

.- 16 By Judge Cheatum 19,418

$ By Judge Linenberger 19,423
By Mr. Doherty 19,453g 17

w By Mr. Dewey 19,455
z
M 18
=
$ GUY MARTIN, JR.19| -and-

20 WALTER F. MALEC
(A Panel Recalled)

21
By Mr. Copeland 19,458

{s'/T 22 By Mr. Doherty 19,461
By Mr. Doherty 19,468

-

23 By Judge Linenberger 19,481
By Mr. Doherty 19,494

(1) 24

25

ALDERSON REPORTING COMPANY, INC.
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IND E X (continued)y

( VOIR BOARD,
'

WITNESSES DIRECT DIRE CROSS REDIRECT RECROSS EXAM.
3

Os
MEL B. FIELDS

4 (Recalled)

e 5 By Mr. Dewey 19,496

% By Mr. Doherty 19,498

$ 6 By Judge Linenberger 19,499

R
R 7
~

CHUNG-YI CHIOU,g
g 8 WALTER F. MALEC and

GUY MARTIN, JR.d
d 9 (A Panel)
2

h 10 By Mr. Culp 19,502
3 By Mr. Doherty 19,507

| 11 By Mr. Doherty 19,510
3 By Judge'Linenberger 19,545
y 12 By Mr. Doherty 19,549

13
S LEONARD D. HAMILTON
| 14 (Recalled)
$
2 15 By Mr. Culp 19,555
$ By Mr. Doherty 19,570

]. 16
e
g 17

$
b 18
_

E
19g

n

20

21

?() 22

23

24

25

ALDERSON REPORTING COMPANY, INC. i
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,

1-1
1 {Rqq{{QlEQ{

bm}.(
\ 2 9:00 a.m |

|

3 JUDGE WOLFE: All right.

' 4 In attendance this morning are Mr. Copeland re-

g presenting the Applicant; Mr. Doherty; Mr. Black and Mr.5

e
@ 6 Dewey representing the Staff.
R
b 7 Before we proceed with the cross-examination by

] 8 Mr. Fields, the Board has been conferring, reviewing the
td

. transcript. At the top of page 19,324.of the transcript, II

|C

h
10 Mr. Fields stated: ... it is general policy _to combine |

"

!

$: II seismic loads with LOCA loads for evaluation of all safety- i

|n

N_
I2 related structures."

13
g And he proceeds to say, "Now, I would interpret_

I4 that to mean that since pool swell loads are the result of
$

bI LOCA loads, that the froth loads at the HCU floor would be
* \

j 16 combined with the seismic load at the HCU floor."
M

d 17
'

"However, I can't say I have read that parti- |w
im
IM 18

cular statement in the PSAR."=
$

19
g We would ask Staff and Applicant, either through |

20 pointing to documentation or via the presentation of

21 a witness, to confirm that the HCU supporting platform |

and the HCU's were or are being designed to withstand'

i

23 combined forces of seismic loads and LOCA pool swell

(-) 24
loads at Allens Creek.

25
MR. COPELAND: All right, sir.

I ALDERSON REPORTING COMPANY, INC. |
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JUDGE WOLFE: Now, do we have thle document?
1-2 1

() MR. COPELAND: We have the PSAR here. I think2

we can make a quick check. I think you may have misread
3

( ) what he stated, Your Honor, if I may.4

Y u inserted the word "not" at line --e 5

h
JUDGE WOLFE: What line was that, Mr. Copeland?d 6e

7 MR. COPELAND: At line 2.

8 You read his testimony as saying, it"
...

d
d 9 is general policy not to combine ...."
i

h 10 JUDGE WOLFE: Oh? No, it reads: "However, it

E
5 11 is general policy to combine seismic loads with LOCA
<
*
d 12 loads for evaluation of all safety-related structures."
z

() 13 MR. COPELAND: Yes, sir.
|

'm

| 14 JUDGE WOLFE: If I did put the "not" in there,

$
2 15 it shouldn't have been in there.
$
j 16 Will we need some time for this?
d

g' 17 MR. COPELAND: Yes, sir. I'd suggest that we

$
$ 18 just proceed ahead. That was Mr, Lugo, and he tells me
5

{ 19 that he knows in fact they are designed that way. But he
n

20 is going to try and find the citing in the PSAR.

21 JUDGE WOLFE: All right.

22 (Bench conference.)
!

23 I JUDGE WOLFE: All right. You may proce;cd
l

(]) 24 with your cross-examination, Mr. Doherty -- no,^let's

25 see it's -- yes, your cross-examination. All right....

ALDERSON REPORTING COMPANY, INC.
.- - . . ._ -
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1-3

MR. DOHERTY: Thank you.

() Whereupon,

MEL B. FIELDS
3

() the witness on t' stand at the time of adjournment, re-.

sumed the w' .r ;s stand and, having been previously duly

b examined and testified further as follows:sworn, *
g .

e

$ FURTHER CROSS-EXAMINATION
e 7

OEERTY:.

8

N 4 Mr. Fields, is there any way a load would be in9
z

water phase when it struck the HCU platform, to your10ox
E Knowledge?
p 11 .

3
A Based on what we've seen from the PSTF tests,

.i 12z

(') 13 the water will break up into froth well below the HCU

flo r. The 18-foot specification is actually three or fourE 14
l N

| 15 feet over what we realistically expect the break-through!

5
to occur.*

- 16
.

3
d

g j7 G Do you expect this break-through to always be
,

I $
$ 18 at the same distance above the level of the pool through-
_

b
19 out the entire 360-degrees?

,

8'

n

! 20 A There will be some variations as far as the

2j break-through height for a particular accident, as you go

() 22 around the circumference of the pool. The 18-foot

i 23 specification was specified to bound all the possible
1

() 24 variations in localized break-through, as well as a

25 maximum injection of steam into the suppression pool --

ALDERSON REPORTING COM'*ANY,INC.
- . _ _ . ,_ _ _ _ _ . _. . _ _ . _ ._. .. .
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1-4
steam and air.

1

({} g Is there anything in the structure of the reactor

building that would cause this variation?

A There is a couple of structures, approximately

10 feet over the suppression pool, which will help the
3" break-through process. The Staff and GE ignored this
j 6

6 particular structure, this catwalk, in the development of the
" 7

w s conservative.rea r ug e g ,
-

8

j In actuality, this catwalk will probably cause
9

i

h 10
break-through much sooner than the expected elevation.

z
j jj

g Is that a 360-degree circle catwalk?

$
A I believe it is, yes.d 12

3

() d g But you're n o't certain?
13

A I'm n t certain.E 14w
$
2 15

g Is the suppression pool a uniform distance from
e
e

its inner circle, let's call it, to its outer circle --
1 163

M
at the surface of the water for the full 360 degrees?

g 17

b 18 A Are you asking is the pool width constant?
-

E
19 % Yes, chat might be one -- But at the level

8
n

20 of -- Yes, all right. Let's try that and see --

l
21 A The pool width is constant.

() 22 JUDGE LINENBERGER: By the way, do you recall

23 what that dimension ir?

() 24 THE WITNESS: Approximately 20 feet.

j 25 JUDGE LINENBERGER: Twenty. Thanks.

|

ALDERSON REPORTING COMPANY, INC.
- __ .. . . .. . .
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1-5 -

:,

MR. LORERTY: May I approach the witness; Your

() Honor?

JUDGE WOLFE: Yes._

31

() MR. BLACK: What are you going to approach him4

*
5a

A

} (No response.)
6e

$ BY MR. DOHERTY:
S I

G Mr. Fields --

g

: A Yes.,

i

10 G -- did I just show you two figures from the
o
z

| PSAR, one marked Figure 1.2-8, Section A-A, and the other
$

jj

d 12 marked Figure 2.2-2 of Revision 2 dated 12-20-79?
z

( ) = 13| A Yes, you did.
m

E 14 G All right. I'd like to ask you a question from
$

$ 15 Figure 1.2-8. On this lower left side, which shows the

$
-~ 16 suppression pool in cross-section, there appears to me to
3

; d

g- j7 be a kind of structure, which indeed seems to shorten

18 the distance across the suppression pool at that parti-
=

| 5 cular point, when compared to the suppression pool19
1 8
! =

20 directly -- diametrically opposed to it.'

i

21 That is, the width appears lesser in the left

() 22 side of that diagram than on the right. Can you explain

23 that?

(]) 24 A Yes. There are c e rt air. structures which enter

25 the pool, such as piping, which, of course, would reduce'

ALDERSON REPORTING COMPANY, INC.
_ . . _ _ . _. . .. .- _ _ ._ . . _ . - . . . __ _ _ _
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the surface area of the pool at that point.l-S 1

( )8 In this particular point, you're looking at a2

baffle structure, which is directly onder the personnel3

() lock to prevent any impact loads from hitting the personnel4

1 ck. This is a very limited structure in size, severale 5

5-

feet out from the drywell wall, and maybe four or five8 6e

7 feet in width.
,

E 8 G Well, in your opinion, regardless of its
a
d
d 9 size, does it reduce the distance across the pool at that

Y
g 10 location?
E
$ 11 A At that location it would reduce the level --
$
d 12 the width of the pool in that location.
E

() 13 G Now, looking.at Figure 2.2-2, does that il-
m

E 14 lustrate the same baffle to your mind or not?
$x
9 15 A One baffle is for the personnel lock, and the
$

f 16 other baffle is for the TIP drive unit.
e

6 17 G I see. How far around in degrees does the

5
5 18 baffle for the TIP drive units extend? Do you recall?

5

{ 19 A I don't recall. I'm trying to determine that
n

20 from the drawings.

21 GE has performed some tests to show that

(Oj 22 blockage directly over the vents do not affect the
:

| 23 vent clearing aspects of the containmant, as far as the

() 2? contention at hand, which is froth impact on the HCU

25 floor.
!

|

1 ALDERSON REPORTING COMPANY, INC.
.-. .__ _ _ _ . _ _ _
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-7
These structures, if anything, would reduce

O '" - ^a -
2

4 Now, in the drawing marked Figure 1.2-8,
3

Section A-A, are there hydraulic control unit modules()
above the baffle for the personnel lock?

e 5
2

A When you say "above," do you mean just anywhere
'

$ above; or do you mean directly above?
n_ 7

E I ***" di"*#DIY*
8

A I couldn't tell from this diagram whetherj 9 4

they're directly above the personnel lock. They are not,z

10c
certainly, below the HCU floor, which means it would bez

j jj
<

an ther 10 or 15 feet above the personnel lock in ele-*
d 12
z

()h 13
vation. .

,

But exactly if it's over the personnel lock is
E 14
s
$ 15

something I could not determine at this point.
"a:

G Okay.*

16.

E
e (Pause.)-

g j7

$ MR. DOHERTY: I'm sorry for the delay. One
$ 18

b 19
of the answers made me look up something.

.

3
20 BY MR. DOHE RTY :

21
g What is the duration of these pool swell

() 22 loads?

MR. COPELAND: Excuse me, Your Honor, I'm going
23

24 to object to that. I don't believe that's within the()
25 scope of Mr. Doherty's contention.

|

,

*
ALDERSON REPORTING COMPANY, INC.'
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1-8

He says, as I read his contention -- it's

() an allegation that the loads themselves have been under-

estimated, not how long they will last.

() MR. DOHERTY: Well, I think there's two reasons-
4

it's relevant. There is an interpretation, I think,
n

going here by counsel, which -- I mean I didn't specify

here, other than by hydrodynamic forces, I think is the7

term used -- how the damage might occur.8

And I didn't mean in filing this to exclude9
i

10 any durational aspects.
S

MR. COPELAND: I'll withdraw the objection.jj

3
JUDGE WOLFE: Mr. Fields.d 12

3

() 13 THE WITNESS: The duration for the froth
m

E 14 load at the HCU floor is slightly over 3 seconds. That's
u
H

k 15 a specification.

$ '

? 16 BY MR. DOHERTY:
E
W

G You say that's a specification. What --{ 17

z
@ 18 A That means that the duration specified
=
U bounds the. expected duration.19
H

20 JUDGE LINENBERGER: Mr. Fields, when you say

21 that, let me give you the impression it has on me, and

() 22 then you -- if I'm wrong, please correct me but when--

23 you say there's a specification with respect to the 3-

(]) 24 second duration of froth load, it sounds as though some-
,

25 body is, in a sense, legi _ating that the load will not

ALDERSON REPORTING COMPANY, INC.
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1-9 endure more than 3. seconds, and we won't tolerate anything

() that says it may exceed that.

Now, I well recognize this may not be the way

() things are here with respect to this specification, but

that's the kind of reading I hear out of your words.

3
So can you comment about that?

$ THE WITNESS: Yes. Based on the' velocity of
5 7

the pool and the maximum amount of interaction between the
8

j air and the water, which creates the froth, the maximum
9

z
am unt of uplift force you can have has been determined,g 10c

z
j and also the maximum duration that you can conceivably

$
jj

have that froth going in an upward direction causing a
d 12z

( ) h 13
1 ading on the HCU floor.

: ,

That's how the number 3 seconds was cal-E 14
Y

! 15 culated. Once 3 seconds is over with, there is no more

%
fr th to be impinged upon the HCU floor.16

*
M

JUDGE LINENBERGER: Well, then, my next
17

h 18 question has to be: What is the point of this specifica-
=
$ tion and how is it -- to what does it apply? This 3-

39
8
n

20 second load-duration specification.

21 THE WITNESS: The specification begins with a

() 22 triangular impulse load which lasts for approximately'

23 ; 100 milliseconds, followed by the 3-second froth drag

() 24 load.

25 This specification is applied to any structure

ALDERSON REPORTING COMPANY, INC.
_ _ _ . _ _ _
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1-10 that is within 19 to 30 feet above the initial pool sur-
1

() face.

JUDGE LINENBERGER: Okay. Then, in other

() worde, you're saying the specification is not something4

that ordains that the pool swell phenomenon can't last
e 5
E

} any 1 nger than that! It is something that is derived
6

f
E from an analysis of the pool swell phenomenon and is
g 7

imp sed on the design of those structures, such that they
8

j must be able to survive that long; is that correct?-9
i
C THE WITNESS: Basically. When you're talking

10o
z
j about a load of 3 seconds duration, you're talking about

$
gj

a tatic load.e 12
E

(]) And 3 seconds, 30 seconds is not going to make13

E 14 any difference with respect to the design.of that
U

k 15 structure.

$
.- 16 Once you pass the point of any dynamic effects,
3
W
g- 17 then it's just a static load, and it would make no dif-

5 ~

load was 3 seconds or$ 18 ference to the designer whether the

5
19 30 seconds."

8e
20 JUDGE LINENBERGER: All right, sir, thank

21 you.

() 22 BY MR. DOHERTY:

23 % At this point is the pool swell mass con-

() 24 sidered acceptably determined by the Staff?

|
| 23 A The pool swell mass? The amount of water

i ALDERSON REPORTING COMPANY, INC.
__ _ -. - _ _ . _ _ _ _ _ _ _ . , . -- _ _ _ _ _ _ - - __ _
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1-11 .1 that's in the suppression pool?

2 O I was trying to get at some kind of a weight

3 sort of thing.

4 A. The critical parameter, as far as it relates
i

=> 5 to pool swell mass, is the heigitt of the suppression pool
hj 6 over the top vent. And the NRC has determined that the
R
& 7 current height of the top pool vent of 7 1/2 feet is
N

| 8 acceptable with respect to pool swell load definitions.
d .

d 9 G How does the load take into account the
$
$ 10 amount, or does it?

E
j 11 ---

a
y 12

msVd 13
'

E 14
#=
2 15 -

j 16
as

y 17

5 18
=

19
8
n

20

21

0 22

23

()"

24
1

25

ALDERSON REPORTING COMPANY, INC.
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14 1
You're asking how does the load take in toA'

() account variations?2 ,

3 G The definition defining load, how do you take

in amount?4

e 5 MR. COPELAND: The amount of water, Mr. Doherty?
E
n

d 6 The weight of the water?
e

7 MR. DOHERTY: The amount of water.
,

8 8 THE WITNESS: The load specificatAca is based on
N

d
= 9 a maximum vent submergence of 7 1/2 feet. The Applicant
i

h 10 is not allowed to have a vent submergence depth any greater
E
5 11 than 7 1/2 feet.
$
d 12 If it's less than 7 1/2 feet, the pool swell
E
=

,,/ 13 loads will be reduced.

E 14 BY MR. DOHE RTY :
W
$
2 15 0 So is the assumption that all of that 7 1/2
5
y 16 feet reaches that height?
w ,

17 A That is correct. It's conservatively assumed

18 that none of the water drops back into the pool during

e
19 pool swell and after break-through. Instead, we con-g

n

20 servatively assume that all of the water mixes uniformly

21 with the air and continues to rise.

() 22 In reality, a lot of the water would just have

23 dropped back to the suppression pool resulting in froth

() 24 densities much lower than what we use as a licensing

25 basis.

ALDERSON REPORTING COMPANY, INC.
- _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ -
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1-13 % What is the froth density you used for this?
1

()' A Approximately 19 pounds per cubic feet. It's_

18 point something.

[) 4 In General Electric's submittal, have they,

4ss

y filed a computer-type of code for calculating this up-
X
" lift?
! 0

$ A You're referring to the froth loadc?
" 7

es.8

j A Froth loads were determined based on the tests9
! z

o perf rme at the PSTF facility.10e
z
j jy G I see. Are you all in agreement on methodology
$

f how to make these calculations?e 12z

('T 3 A As I stated earlier, the Staff has not quite13t./ 3
=

finished its review of the specification for the pool swellE 14
N

! 15 velocity. At this poitu we don't see that it's going to
5

. 16 require a major change in the pool swell velocity.
3
M

g- 17 However, a change in the pool swell velocity
W
E 18 will change the froth loading. And as I also stated
=
5 earlier, for plants at the stage that Allens Creek is19
8
n .

20 in, we don't feel that there's going to be major design

21 changes that need to be made, i t' there are any changes.

( 22 G Is that mainly on the idea of feeling that

23 the pool velocity is pretty well calcu?.ated out and jusn

(~} 24 unlikely to be much faster than you think at this p.a in t ?
t,

| 25 A Basically, yes.

ALDERSON REPORTING COMPANY, INC.
I
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,

0 0kay. I'm looking at page 3 here where I1-14 1 4

T'T '

(/ think the Board had a question with regard to SRV's.2

In the language of your reply, you scid that --

3

( "GE has provided arguments to4 to borrow the top there --
,

e 5 show the single-failure criteria should not be applied."
A
n

8 6 How would that be applied here? What would be
e

7 the failure? ine pipe burst?

8 A In this case, single failura would be an SRV

d
d 9 inadvertently opening.
i

h 10 g Now, is the statistic of probability there
E
I 11 one just taken from normal plant operation; is that your
$
g 12 understanding?

,

() 13 A Basically, you look at the time interval in

| 14 which an SRV has to open, in order to combine the SRV

$
2 15 loads with peol swe.11 loads. That time interval is
5
y 16 approximately c 1.

e

b^ 17 Ir yoa _ ast do a fairly simple statistical
5
5 18 approach, you can show that that reduces the magnitude
5

19 of the probability by a factor of 100 or so.

20 C. Didn't you say a moment ago that the magnitude

21 of duration of those pool swells was 3 seconds, approxi-

) 22 mately, in tht. calculations at least?
!

23 A That is correct. However, to combine the SRV

) 24 loads, you have to have the SRV actuating while there is,

' 25 still water that the SRV can add the load to before it's

ALDERSON REPORTING COMPANY, INC.
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sent up by the LOCA air bubble.
1-15 1

() G Okay. The Board asked -- This is kind of an

evasive cuestion.
3

-
The Board stated that absent final

n() results of vibrational effects on the HCU's, they had

concluded that something more needed to be said in the i
e 5 6

3 ij hearing.
6e

Are impact loads that we've been talking about
7

and vibrational loads the same thing in your mind as this
8

point?
9

z
A The impact duration could cause vibrational10a

z
j loads on the structures.

$
jj

g Well, as I hear you say that, you're sayingd 12z

(]) @ ne is the cause of the other, that ie, and that the
13

m
Board is interested in an effect.E 14

U

$ 15 In other words, my contention talked about

5
; 16 the effect of sort of this, and they're talking about the
*
W

( 17 i effect of that; that is, the -- Is that right? Then we

s
M 18 do have a difference here.

5
19 A. I'm not sure if I understand the thrust of"

9
5

20 your question.

21 g Well, it is a cause-and-effect situation, isn't

() 22 it, that impact load means -- would be the cause of a

23 vibrational load? Is that the way you ...
,

() 24 1 It could cause a vibrational load, yes.'

'

25 g And that would be the proper terminology?
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We're using the proper terminology?;

f') A Yes.
l'46 2

4

L

G Now, is the design based LOCA the largest1

3

/) pipe-type of LOCA?,

(,/ 4
)

A Yes.
e 5
3 -

} G in the drywell?--

|
-

@ l A It's
5 I a double-ended rupture of the main steam

ne, which is the~largestupipe~ contained in the drywell.8

j G Is there any way that the LOCA micht be a9
i

smaller pipe -- Well, let's put it this way: Is there10az
g jj any wa: a LOCA with a smaller pipe, combined with opera-
5

ti n6 12 f some of the high-pressure system safety--

3

( ) h 13 system -- might cause a greater pool swell?
E

A No.g j4

N
$ 15 , G And is that something the Commission inquires
5

.

I 16 Into --
B
w

A It is something you could determine from loc . kingL g- j7

18 at the phenomenon involved. The pool swell is basically
-

E
19 a function of how fast the pressure inside the drywell !

8
n

20 can rise.

2j The pressure rise inside the drywell is deter-

(} 22 mined oy how much energy can get out of that pipe. There-
'

| 23 fore, the larger the pipe break, the larger the energy

() 24 into the drywell, and the faster the preinure rise.
i

25 ' A snaller pipe break will reault in less energy
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.1-17 into the drywell, and, therefore, less drywell pressurey

() and a less pool swell velocity.2

JUDGE LINENBERGER: Mr. Fields, on this point3

() you have described things in terms of amounts of energy4

as though, perhaps, time were not a factor. Now, ise 5
3

that a proper -- I don't trust that inference fromf,

7 ,- your words. I don't think it's a proper inference from

8 your words, that time is not a factor here.

d
d 9 THE WITNESS: Time is definitely a factor.
i

h 10 when I say energy, I should say energy rate.
E

.

I 11 JUDGE LINENBERGER: Okay. That's what I
<
S
d 12 thought was involved, but I wanted to hear you confirm it.
3

( *) O$ 13 Thank you.
m

E 14 BY MR. DOHERTY:
$x
2 15 4 Well, at this poin' is it your. understanding
$

. 16 that the froth load will also hit the traversing in-core"

*
M

g 17 probe control unitd, or are they really out of the way
E
$ 18 in current plans, such that they would not b3 loaded?
hj 19 A The TIP station is not in the froth zone. It's
n

20 in the solid water zone. Liquid water, I should say.

21 4 Well, would those loads be direct on those

() 22 units; or is it your understanding there-are concrete -- -

23 , yes, concrete structures in the path of the rods?

(]) 24 A It's my understanding that the TIP station is

25 enclosed by a concrete structure, which also has a baffle

ALDERSON REPORTING COMPANY,INC.
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which extends into the suppressio'n pool to eliminate liquid

() water impact on the concrete structure itself.

JUDGE LINENBERGER: Mr. Fields, are you in a

{/ position to know for a certainty whether the traversingj 4

in- re probe system is essential or necessary to the safe
e 5
3

shutdown of the reactor system?
6

THE WITNESS: It's my understanding that's not
7

.a n essential system. It has no functions except for
8

N mapping the core durino normal operation.9
i

JUDGE LINENBERGER: Then should I conclude10c
z

! 11
from that statement that if, following a LOCA, pool swell

$
r froth forces associated therewith completely destroyd 12

E

('J) $ j. the traversing in-core probe assembly that one might con-3p~

m
sider this a relatively negligible consequence, in terms'

g j4

U

k 15 of managing the shutdown of the reactor following such a

Y
-~ 16 LOCA?

E
M

g- 17 THE WITNESS: As long as that destruction did

$
$ 18 not affect other safety-related equipment.

5
19 JUDGE LINENBERGER: Thank you."

8
n

20 BY MR. DOHERTY:

21 G Now, a short while ago you spoke about a catwalk

() 22 that was between the HCU level and the pool suppression --

23 or suppression pool surface. You mentioned it said...

() 24 it was annular, apparently.

25 How many feet does that stick out?

!
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1-19 j -A I'm not sure. Three or four feet.
O
%/ 2 g Uh-huh. So the personnel ...

*

3 MR. DOHERTY: I just need a minute or two to

( check over my notes before'I finish.
'

4

5 (Pause.)e
2
9
3 6 BY MR. DOHERTY:
e

R
8 7 4 You spoke that a report would be out quite
A
8 8 soon on the load -- I think -- am I correct in this, load
d
d 9 definitions, that part?

$
g 10 A For which type of accident? I mentioned two
E
g 11 reports.
E

g 12 4 I think one of them was due in November, next

( 13 month,
m

E 14 A Yes.
$x
2 15 g Will that report contain any information on
5
g 16 vibrational effects on the HCU's?
w

( 17 A No. The load is basically -- will present the
$

{ 18 load definitions due to SRV actuation.
P

{ 19 0 Is there any research going on on vibrational
n

20 effects at the moment, to your knowledge?

21 A The effects that vibrational motions have on

22 structures?

23 0 The vibrational results of impact loads from

() 24 pool swell. Is there anyone studying that, do you know?

25 A That's a little bit outside my area.
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1-20 g Well, I'm not asking you what results those

() are, but I was asking if you know if there was someone-

in the NRC studying that, to your knowledge.

[) A It's my understanding that the methdology used
\_) 4,

to take these load definitions and calculate a structural
e 5
A
y response is fairly standard nd has already been approved
e

a by the Staff.
7a

4 S it's already done?
8a

N A The methodology, I think, has already been
9

2
accepted.

10e
z

G But then is it true that you don't know ifjj

k
d 12 any ne has gone ahead and applied that yet? It's
z

() 13 just ...

m
A I imagine the Mark III's at the operatingg j4

$
! 15 licensing stage have done it for their HCU modules that

5
: 16 are in place.
3
M

d 17 4 Okay.

5
$ 18 MR. DOHERTY: No further questions. Thank you
_

b j9 very much.
8
n

20 JUDGE WOLFE: Is there redirect, Mr. Black?

21 MR. BLACK: No questions.

() 22 JUDGE WOLFE: Board questions?

23 JUDGE CHEATUM: I have no questions.
I

| () 24 /

25 /

,
~ ALDERSON REPORTING COMPANY, INC.
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1-21 BOARD EXAMINATION

() BY JUDGE LINENBERGER:

4 Mr. Fields, I think the general subject here

(~') has been pretty well covered by you, but a couple of(_e 4

** **'

e 5 .

M

} Getting back to safety / relief valve actuation
6e

^

' and your discussion of it at the bottom of page 3 of.yourg 7
,

y g prefiled testimony, there's something I need to under-
a

N stand.9 ,

-

z
@ 10 The pool swell and frothidg phenomenon that
c
.z

,

! 11 we've been talking about -- or your testimony addresses --

$*
is the result of, presumably, a large pipe break thatd 12

3

.('_)g$ results thereafter in a fairly significant amount of13

E 14 energy being delivered in a fairly short time to the
a
b
! 15 water in the pressure suppression pool.
$

. 16 That energy comes from, it seems to me, the
3
e
g 17 depressurization of the reactor pressure vessel. In order

$
$ 18 for the pool swell and frothing to reach a magnitude or,

5
19 if you will, an elevation such that it's getting close"

8
n

20 to the HCU's support platform, to me impl 2s that a

21 significant amount of depresrurization of the reactor

r
( )\ 22 pressure vessel has occurred.

23 , If that is true -- and I'm going to give you an
!

(]) 24 opportunity to correct the premise as I've stated, leading

25 up to the question -- but if what I've said so far is

ALDERSON REPORTING COMPANY, INC.
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1-22
true, then I have a problem seeing how the actuation of

1

(]) a safety / relief valve, or a couple of safety / relief

valves, can- significantly alter the behavior of the *

() suppression pool water curing this uplift phenomenon
us 4

because I don't see how the safety / relief valves can
3 -

9 provide significantly more venting or more energy release3 6e

f to the suppression pool water than has already occurred.,

2 '

,

f8 as a result of the large pipe break.

j Therefore, despite the Board's question about9
z

this matter', I guess I have to ask: Why is an. SRV10e
z
j jj actuation during pool swell a substantive dynamic con-
<
E

sideration at all with respect to the behavior of the poold 12
Z

b swell?13>

. - o
a

A I don't think that we are saying that it isg g
s
k 15 a substantial load. Ic's just that the method that we .
E

16 approach to resolve this issue is to show that it would
E
W

not occur.g j7

5
M 18 Nou, if we wish to ao back and say that combine
=
$ the loads and see what the effects are, it gets veryj9
9
5

20 complex because the SRV loads are based on a bubble

21 oscillating in liquid water.

( 22 Now, if you had'an SRV actuating.'.during theasame

23 time you had a LOCA bubble entering the pool, you would

() 24 probably not have the same kind of loads. In fact, I'm

25 sure it would be totally different, and I imagine much

ALCiiRSON REPORTING COMPANY, INC.
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1-23 less than the SRV loads you would have if you just had no
7 1

LOCA.

1

So the methodology that could be developed to

calculate what the combined loads were would require a

tremendous amount of analysis to see what the possible

M

} effects are.
n

d I imagine they are minor. But I guess it was
" I

felt that the easiest way to resolve this issue was to

j show that from a probabilistic standpoint and from a--

9
2i
o me hanicalistic standpoint, it would not occur.

10rs
$
5 11

-- -

$
j 12

O i i3
=

E 14
ifa
2 15

5
y 16

+ M

i d 17

5
$ 18

5"
19-

8
|

"

20

21

|

23

|

25 I
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-1
ed 1 g Okay. Your answer to my question about the

2 effect of pool swell and froth"Ioads on the traversing

3 incore probe assemblies, you indicated that even the ,

4 deactivation or destruction or disruction of those TIP

g 5 units would not compromise the safe shutdown of the
0
@ 6 reactor so long as their destruction didn't result in any
R
$ 7 damage to a safety related system.
;

$ 8 I think this was essentially what you said;
d
C 9 is that correct?
I
o
@ 10 A That's true.
E

h 11 G Now, one way of looking at that is that all
3

$ 12 you are saying is all safety related systers must remain

p5
y 13 operational.s
m

| 14 Another way of looking at what you said is
$
g 15 there may he a possibility of r.n interaction of some sort
z

j 16 following from the destruction of these TIP assemblies,
w

( h
17 as though maybe disruptive forces could break one of the

- z

| { 18 assemblies loose and hurl it at something that is depended
P
"

19g on for the safe shutdown of the reactor.
n

20 Are you aware of any kinds of interactions like

2I this that need to be worried about?

22 L No. The TIP station is enclosed in a concrete

23 structure. Now, assuming that the pool swell load caused

f() 24 significant enough loads to be transmitted to the concrete

25| structure and put the TIP's out of commission, it would not
$

l
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-2 1 take these TIP's and, say, hurl them up 25 feet because
rs.
kl 2 of vibration loads and run into the HCU floor.

3 So as far -- when I said as long as it did not

O
\_/ 4 cause damage to safety related equipment, to cause damage

e 5 you would actually have to break them off somehow, and since
H

$ 6 they are not exposed to pool swell loads directly, it
R
E 7 would be transmitted to the concrete structure, and I don't
M
8 8 see any way of that hte,aning.
d
q 9 JUDGE LINENBERGER: Thank you, sic.

E
g 10 Tha t ' s all the questions I have.

!

$ 11 JUDGE WOLFE: Cross .on Board ques tions,
3

y 12 Mr. Copeland?

(s 5
(,) 13 MR. COPELAND: No, sir,

m

$ 14 JUDGE WOLFE: Mr. Doherty?
$
g 15 MR. DOHERTY: No, Your Honor.
m

g 16 MR. BLACK: And I have none either.
d

i N I7 JUDGE WOLFE: I think at this time I'll put the
! $
| { 18 question to you, Mr. Copeland, Mr. Lugo is here?

P"
19g We might as well recall him and put him on

n

20 the stand with regard to the outstanding Board request or

21 question.

) 22 MR. COPELAND: We can do that, Your Honor. I

23 think I can tell you where the information is in the PSAR,
'

.(]) 24 whichever way you want to do it.

25 I would now determine that we'll also have to

ALDERSON REPORTING COMPANY, INC.
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-3 1 put Mr. Malec cn.

' 2 JUDGE WOLFE: Pardon me?

3 MR. COPELAND: We will also have to call

( 4 Mr. Malec, because I wasn' t sure whether your question

e 5 related to the HCU floor or the HCU itself.
'

j 6 JUDGE WOLFE: Is Mr. Malec here?
R
$ 7 MR. COPELAND: Yes, sir. Let me go get him,
M

{ 8 Your Honor.
d
d 9 (The witness was excused.)
d
g 10 MR. COPET. AND : Your Honor, at this time I would
E

$ 11 ask thau Mr. Lugo be resworn and Mr. Malec be sworn, also.
3

Y 12 Mr. Lugc is on the left and Mr. Malec on the
3p) y 13 right.t_
2 .

m

$ 14 JUDGE WOLFE: We had excused, Mr. Lugo?
$
g 15 MR. COPELAND: Yes.
m

j 16 Whereupon,.

M

i D' 17 MIGUEL A. LUGO
| $

$ 18 -and-
A

$ 19 WALTER F. MALEC
n

20
|

were called as witnesses and, having been firs t duly sworn

2I to tell:the truth, the whole truth and nothing but the

) 22 truth, were examined and testified as follows:

23 JUDGE WOLFE: Please be seated.

24 MR. COPELAND: Your Honor, Mr. Malec has

25 previously_ filed his testimony in this case. Although he

i
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1

-4 I has not testified yet, I would assume voir dire would not

O
N/ 2 be necessary at this point.

3 I will e3 plain to the Board what his role is

4 and have him explain what his role is in the design of the

s 5 plant.
$

$ 6 JUDGE WOLFE: Yes, would you.
2
8 .7 MR. DOHERTY: Excuse me, Your Honor.

A
8 8 Did you say, Counsel, that Mr. Malec had been-
d
c; 9 previously swora?
z-
o
@ 10 JUDGE WOLFE: No. He has written direct

! 3
-

$ II testimony which will be present subsequently.
E

g 12 MR. DOHERTY: Yes. I don't want to waive any
;

() 13 voir dire r.shts. That's all.
z

h I4 DIRECT EXAMINATION
$
g 15 BY MR. COPELAND:
z

d I6 G Let me start with Mr. Lugo first.
W

h
I7 Mr. Lugo, do you know whether the HCU floor is

x
$ 18 designed to withstand both seismic loads and the LOCA!. pool!
P"

19g swell loads?
; n

20 BY WITNESS LUGO:

i II A Yes, I do, and this is stated in our PSAR,

) Section 3.8.3, which has to do with the drywell and the,

internal containment steel structures.

On page 3.8-28B it appears the list of load ,

25 combinations to which thess elatforms must be designed;

-
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1

-5 1 and load combination 1(b) (8) shows that we do consider

O 2 pool swell loads together with seismic loads.

3 g Now, Mr. Malec, are you employed by Ebasco?

4 BY WITNESS MALEC:

e 5 A I am.
3
9

3 6 g And what is your title at Ebasco?
R
S 7 BY WITNESS MALEC:
A
8 8 A My title is Mechanical Supervising Engineer.
d
y 9 4 What is your basic responsibility?
z
o
@ 10 BY WITNESS MALEC:
E

$ I'l A It includes the technical and administrative
m

y 12 responsibility for mechanical fire protection, plumbing,
5
a

133 HVAC, stress analysis, supports and restraints, water
m

| 14 treatment, -inservice inspection, and the design groups
$
.g 15 associated with those engineering groups.
m

j 16 g In that capacity are you familiar with the
w

h
I7 design requirements for the hydraulic control unit ?

m

{ 18 BY WITNESS MALEC:
P
"

19
8 A I am.

, n

20 g Can you tell me, sir, whether the hydraulic

2I control units are to & 3 designed to withstand both LOCA

pool swell loads and seismic loads?

BY WITNPSS MALEC:i

/) 24(_e A The hydraulic control units are designated as

25
Safety Class II. They are in the General Electric scope

ALDERSON REPORTING COMPANY, INC.
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-6 1 of supply.
,

j 2 They are alsa designated Seismic Category I.

3 One of the roles of the mechanical engineering

\_- 4 in Ebasco is to interface directly with General Electric.

p 5 They provide us with the dynamic capability of that
Ej 6 equipment.'

R
$ 7 Houston Lighting & Power Company has contracted
;

] 8 with General Electric to analyze these components for those
'

d
d 9 loads.

$
$ 10 THE REPO RTER: Exccse me, Mr. Copeland. May

$
$ 11 we have Mr. Malec's first name for the record.
S

y 12 MR.- COPELAND: I'm sorry.

() 13 WITNESS MALEC: Walter.
m

h 14 JUDGE WOLFE: Is there cross-examination,
$
g 15 Mr. Black?
x

y 16 MR. E.ACK: No cross-examination.
M

N I7 JUDGE WOLFE: Mr. Doherty?
$

{ 18 MR. DOHERTY: Yes, Your Honor, just one or two.

E
l9g JUDGE WOLFE: Would you like to have j ust a

,

l *

20 moment or two to look at the provisions of the PSAR cited

21 by the two witnesses?

22 MR. DOHERTY: Your Honor, I don't think that

23 would be necessary.

() 24 JUDGE WOLFE: All right.

25 ,,
.
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07 CROSS-EXAMINATION*

2 BY MR. DOHERTY:
,

3 g Mr. Malec, I think you said a moment ago both

( 4 the seismic and the LOCA loads. When you say "both," do

e 5 you mean a single load made up of a combination of thos e?
E
4

@ 6 BY WITNESS MALEC-.

R
$ 7 A Ebasco will supply to GE the responses for
X
j 8 those particular items and G-eneral Electric will combine
d
q 9 them in their analytical process to verify the adequacy of
i

10e _.te design of the HCU units to withstand those forces.
!

$ 11 The exact loading atmbination is cited in the
3

N I2 C ontainment S tructures Design Report.

()3y 13 MR. DOHERTY: No further questions.
m
m

$ I4 JUDGE WOLFE: All right. We'll turn to Board4

$ *

g 15 questions.
z

j 16 JUDGE CHEATUM: I have no questions.
M

h
I7 BOARD EXAMINATION

=

{ 18 BY JUDGE LINENBERGER:

e I9
8 4 I gather, Mr. Malec, that you personally, then,
n

20 have not involved yourself with the aanner in which these

I loads are combined in this analysis?

BY WITNESS MALEC:

23 A That's correct, Your Honor.

I am peripherally aware of how the program will

25 proceed within General Electric. That will be their area
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:-8 1 of responsibility to verify the adequacy of the design of

() 2 the HCU modules.

3 G So far as the supporting platform is concerned,
Oi
(_/ 4 Mr. Lugo, are you familiar with how these loads are

e 5 combined such that one can then assess the adequacy of the
X
a

$ 6 floor design?
R
$ 7 BY WITNESS LUGO:
A

| 8 A Your Henor, I'm not 100 percent familiar with
d
d 9 this. This will be addressed by a future witness # rom
i
c
g 10 Ebasco from the structural point of view.
E
_

$ 11 I am familiar from the point of view of
3 -

p 12 exposure to this, being in the same group, and I do know

() 13 that these loads are considered in the design of the
m

| 14 platform.
m
2 15 JUDGE WJLFE: Mr. Lugo, what will be the
$
*

16 Ebasco witness' name?g
M

f 17 WITNESS LUGO: It's Mr. Nuta, N-u-t-a.
$

{ 18 BY JUDGE LINENBERGER:
P
& I9g G One final wrap-up here, Mr. Malec. I believe
n

70 you referred to -- maybe these words are not quite right --

2I containment design report?

22 BY WITNESS MALEC:

f
23 A That's close, Your Honor. It's Containment

| () 24 Structures Design Report, Revision 2. It's incorporated

25| into the PSAR by reference. If you'd like, I'll find the
|
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-9 1 page. (

2 4 Incorporated by reference. Has this report

3 been published as a GE document that has a number

4 identification to it?

e 5 BY WITNESS MALEC:
b

,

@ 6 A No, sir. It's an Ebasco published document.
-

9
g 7 g All right, an Ebasco document. Forgive me.

K
8 8 BY WITNESS MALEC:
d
d 9 A It does not have a specific number, simply the

$
$ 10 title. It's cited in Chapter III. I'll find the page for

E

$ 11 you.
m

| 12 Your Honor, it's cited in several places. One

13 place that we found ve y quickly is on PSAR page 3.8-26.

. ! I4 4 Excuse me, dash what?
$

{ 15 BY WITNESS MALEC:
z

1

i g L Two six.
'

,
.

10
W

| @ 17 JUDGE CHEATUM: Two point six?
! $
i w

:o 18 WITNESS MALEC: No, sir, 3.8-26. That deals
E
"

19g specifically with structures.
n

20 However, there is a section in there that does
|

| 2I cite it for equipment and loads for equipment in the area
1

22 of the pool swell.

23 Your Honor, I can give you that citation now.
,

24 It's Paragraph 3.9.2.2, PSAR page 3.9-5.

25
ff

'
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010 1 BY JUDGE LINENBERGER:

) 2 4 And is it cited there for the proposition of

3 addressing this analysis of load combination?

4 BY WITNESS MALEC:

e 5 A. It says, "The design loading combinations are
h
j 6 considered in the design of ASME Code Class II and III
R
E 7 components, or categorized as normal upset, emergencyi.or
M

$ 8 faulty plant conditions in Table 3.9-2. Additional
d
q 9 loading combinations for piping and suppression pool area,
E
y 10 however, are presented in Chapter VII of Revision 2 of the
!

@ 11 Containment Structures Design Report."
3

y 12 JUDGE LINENBERGER: Ms. Bagby, were you able to

() 13 get that or was it too fasti
m

| 14 THE REPO RTE R: Yes, sir.
$
g 15 (Bench conference.)
x

g 16 JUDGE LINENBERGER: Mr. Chairman, I think that
d

h 17 | satisfies my inter 't, at any rate, in this matter, but
x

{ 18 perhaps it would be appropriate to just back off a ways
P"

19g and comment about the line of questioning that began last
n

20 avening with Mr. Doherty and led to an obje" tion in part

2I on the basis of relevancy by Mr. Copeland, wherein
n

(,} 22 Mr. Copeland correctly observed that the Doherty contention

23 we are addressing does not explicitly refer to seismic loads
~' 24y,) simultaneous with a LOCA and pool swell loads, and that is

25 indeed an accurate observation on Mr. Copeland's part.
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-11 1 The Board in conferring on this matter, as the

() 2 Chairman indicated earlier, on further reflection felt that

3 given the backdrop of the regulations, which require that

( 4 safety related components and structures must withs tand a

e 5 simultaneous application of LOCA and seismic loads, we felt
h
{ 6 that it better served the record and the interests of the
R
& 7 public here to at least establish at this phase of the
K

] 8 Allens Creek proceeding that this obligation to consider
d
c; 9 both types of loads simultaneously is being met in the
$
$ 10 design efforts.
i

$ 11 So that's the reason for, if you will, dragging
*

| 12 the proceeding through this subject again this morning.

O |e i3 - --

.

$ 14

a
j 2 15

5
g 16
e

d 17

u
$ 18 i
E |"

19
R

i 20

21

|C2)
22

23

f:hh #

u
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' 12 1 JUDGE WOLFE: I would also add that the Board's-

) 2 interest was also generated by Mr. Fields' t9stimony, as I

3 stated earlier toduy, at page 19,324 when he stated that,

O
(/ 4 "It is the general policy to combine seismic loads with

p 5 LOCA loads for evaluation of all safety related structures.''
E.
@ 6 We wanted to pin that down to this specific
G
$ 7 plant and its specifications.
3
% 8 All right. Are there cross-examination on
d
C 9 Board questions, Mr. Black?
$
$ 10 MR. BLACK: No questions.
E

h T1 JUDGE WOLFE: Mr. Doherty?
3

y 12 MR. DOHE RTY : No, Your Honor.

p> 5 13 JUDGE WOLFE: All right. The witnessess- --

| 14 Mr. Lugo, I take it you are apparently now excused again,
$

15 and Mr. Malec, you are temporarily excused.

g 16 (Witness Lugo was excused.)
e

h
I7 (Witness Malec temporarily excuse d.

x

{ 18 MR. COPELAND: Mr. Lugo, I think, wants to
P"

19g catch an airplane as quickly as he can, Your Honor.
n

20 MR. DEWEY: Staff's next witness is Mel Fields

21 to testify regarding hydrogen monitoring.

) 22 Mr. Fields has previously been sworn in and

23 I has previously testified.
n

q)' 24 J U D G E h'O L C E : You remain under oath. I have

25 told you that before, Mr. Fields.

ALDERSON REPORTING COMPANY, INC.
. _ . - _ . -___ _ _ - - - . _ . . - _ _ _ _ _ _ _ _ __ _ _ _ _ _ .
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ol3 1 MR. FIELDS: Yes.

2 Whereupon,

3 MEL B. FIELDS
m

4 was recalled as a witness and, having been previously duly.
,

i

e 5 sworn to tell the truth, the whole truth and nothing but the
U

!
$ 6 truth, was examined and tes tified further as follows:

R
& 7 DIRECT EXAMINATION
n
| 8 BY MR. DEWEY:
O
q 9 G Mr. Fields, do you have before you a copy of

i $
$ 10 a document entitled, "NRC Staff Testimony of Mel B. Fields
3

h Il Relative to Hydrogen Monitoring"?
3

y 12 A Yes, I do.

()- 13 g Does this document consist of seven pages?>

| 14 A Yes.
m

15 g Is there an attachment listed as Figure 17

j 16 A fes.
W

h
17 g Is there another attachment listed as a July

z

@ 18 15, 1974, memorandum, entitled, " Westinghouse Topical
A

g" 19 Reports on Electric Hydrogen Recombiner"?

20 A Yes.

21 g Is this repcrt two pages?

) 22 A Two pages, plus an enclosure.

23 g How many pages is th e enclosure?,

()' 24 A Eight pages.

25 g Is there also attached to your testimony a

| ALDERSON REPORTING COMPANY, INC.
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-14 1 May 1, 1975, letter from the Nuclear Regulatory Commission

2 to the Nuclear Safety Department of Westinghouse Electric

3 Corporation?

4 A. Yes.

e 5 g Is there an attachment to this letter?
h
] 6 A Yes.4

7 g Is this attachment three pages?

g 8 A Yes.
4 |c 9 G Is there a ' '. a June 22nd, 1978, letter from
o
g 10 John Stolz of the Nuclear Regulatory Commission to
[
$ II Thomas Anderse1 of Westinghouse Electric Corporation?
*

y 12 A. Yes.

O|is a 1s ehere e sewen pege eteachment te ehis 1eeter2

| 14 A. Yes.
$

IU
G Mr. Fields, at this time do you have any

id I0
changes to make with respect to your testimony?

as

h
I7

A. Yes. On page 3, on the fourth line from the
x

IO bottom of the page, where it reads "1200*F," that should
is
8 be "1600*F."
n

0
MR. DOHERTY: Excuse me. You said page 37

THE WITNESS: Page 3, fourth line from the

bottom.

3
MR. DOHE RTY : And this was out of the most

recent submittal?

THE WITNESS: No. Page 3 of my testimony.

ALDERSON REPORTING COMPANY. INC.
_
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-15 1 JUDGE CHEATUM: What is the correction again,
,

2 Mr. Fields?

3 THE WITNESS: Instead of "1200*" it should

4 read "1600* "

e 5 LY MR. DEWEY:

3 6 G Are thare any other corrections?
R
& 7 A No.

M

| 8 4 Mr. Fields, with these corrections, do you
d
c 9 attest that the statements made in your testimony are,

i
b 10 true and correct to the best of your knowledge and belief?
3,

II A Yes.
*

I 12 MR. JEWEY: Your Honor, at this time the Staf f,

O- 5 13 wishes to offer the testimony and attachments of
m
g 14 Mel Fields into evidence.
$

15 JUDGE WOLFE: Any objection?

| g' 16 MR. COPELAND: I have no objection, Your Honor,
e

d 17 but I need to be excused from the room for a minute so I
5
M *8 can go get a copy of his testimony.,,

A'

"g 19 There is no problem with proceeding in my
n

20 absence.

2I MR. DEWEY: Do you want a copy of mine?

) 22 MR. COPELAND: Do you have an extra one?

23 MR. DEWEY: Yes.
I

24 MR. COPELAND: Thank you.
,

25 JUDGE WOLFE: Mr. Doherty.

I ALDERSON REPORTING COMPANY, INC.
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-16 1 MR. DOHERTY: Your Honor, I just have one or

('"').,

'

2 two questions of the witness on voir dire.

3 JUDGE WOLFE: All right. *

4 VOIR DIRE EXAMINATION

e 5 BY MR. DOHERTY:
M *

n
@ 6 4 Havenyoui. studied the behavior of lighter than
R
& 7 air gases in any of your work, any of your studies,
K

'

| 8 schooling?
d
d 9 A No.

b
g 10 G Do you consider yourself an expert in the
$
$ 11 behavior of hydrogen in enclosed structures?
E

g 12 A I believe I have the knowledge that will

13 allow me to determine whether or not the distribution of

| 14 hydrogen inside the containment will be adequate enough to
$

15 prevent pocketing of hydrogen inside containment.

j 16 G What is the basis of that belief, please?
e

6 17 A The basis for this is I have been reviewing
I $

$ 18 this type of material since I have been with the NRC, for
A

"g 19 the last six years. It's one of my jobs.
n

20 g When you began ~reviewingithis'..sork, were you

21 given any supervision with regard to hydrogen in
s

22 containment structures, anything of that order?
i

|

2 A Yes. There were informal conversations wit'n

4
i other members of my Branch, seminars within the Branch,

25 various reports to read, such as the Standard Review Plan,

ALDERSON REPORTING COMPANY, INC.
. _ _ _ _ _ _. _ _ _ _ - _ _ . _ _ _ . _ . . . _ _ _ _



1C374

-17 1 and the 10 CFR Part 50.44, which contains information on

( 2 the hydrogen generation release rates allowed.

3 0 Have you been with the Containment Systems

4 Branch for six years?

o 5 A Approximately a year and a half of that time I
h
@ 6 spent in the Power Systems Branch, where one of my duties
R
$ 7 was to review the environmental qualifications of the
X
8 8 Westinghouse thermal recombiner.
d
d 9 MR. DOHERTY: Okay. No further ques tions and
2,

10 no objections, Your Honor.
E
=
Q

II JUDGE WOLFE: Absent objection, the testimony
*

I 12 of Mel Fields relating to TexPirg Contention Amended 40,

() 13 inclusive of the attachments identified by Mr. Dewey.

| 14 These documents are incorporated into the
$

h
15 record as if read,j

m

d I6 (NRC Staff's Testimony of Mel B . Fields on
e

h
I7 TexPirg Contention 34 follows:)|

-
$ 18 _ __

E
"

19
8n

20
|

21

() 22

23

( 24

25|,
-

t
>

|
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY C0tti!SSION

I

-|..

O 8eroatTataroarcsartrv^ao'tcrastaaso^ao
'

In the Mattar of )
) i

HOUSTON LIGHTING & POWER COMPANY ) Docket No. 50-466
)

(Allens Creek Nuclear Generating )
Station, Unit 1) )

NRC STAFF TESTIMONY OF MEL B. FIELDS
RELATIVE TO HYDROGEN MONITORING

H
[TexPirg Contention A-40]

Q. Please state your name and position with the NRC.

O ^- "r ===e is a i a ri ids- t aioved t the u s "#ci r

Regulatory Commission as a Containment Systems Engineer in the Contain-

ment Systems Branch. I have testified previously in this hearing on

Board Question 48, Compliance with GDC 50; Board Question 9, Bypass

Leakage; and Board Questir,n 4A, Combustible Gas Control.

Q. What does TexPirg Contention A allege?

39
A. TexPirg Contention A-40 states as follows:

TexPirg contends that the Applicant monitoring of in contain-
ment building events during LOCA or similar events is not
adequate to detect imediately the occurrences of hydrogen
explosions. That the recent Three Mile Island incident shows
that current approved containment building monitoring apparatus

Q did not bring such an event to the attention of operators
immediately, and that therefore the strong possibility
existed that actions which would prevent a second hydrogen
explosion were not taken. There is danger that hydrogen
explosions will endanger TexPirg members because the contain-

O #* 8#$1d'as d#rias 'oc^ 's i'*eir to co#te'a rad'o ctive
gases which would be released from the building damaged even
lightly by the explosion and in excess of 40 CFR 190 or 10
.CFR 20.

. . . _ . . . . _ _ _ - __ _ __ - .
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Q. What is the purpose of this testimony?

'O a The pareau or this testi oar is to re;'Aad to 6aerd aoe=tieas

contained in the September 1st Order on this contention. I will address;

each of the va's questions separately,m

i

Board Question il,

! Supply test results supporting the adequacy of the type and size of
i thermal recombiners to be used;

.

.

Response

j The recombiners currently planned for installation inside the RNGS con-
.

| tainment are Westinghouse themal recombiners with a flow capacity of

| 100 scfm.

!O
j The staff has been reviewing this recombiner model since 1972. Westing-
|

[ house has described this recombiner in WCAP-7709-L, Electrical Hydrogen
|

| Recombiner for Water Reactor Containments (July 1971) and in Supplements

! I through 7 to this report. Attached are three letters (R. L. Tedesco

to R. C. DeYoung, dated July 15, 1974; D. B. Vassallo to C. Eicheldinger

of Westinghouse, dated May 1,1975; and J. F. Stolz to T. M. Anderson of

Westinghouse, dated June 22, 1978) that provides the staff's detailed

evaluation of Westinghouse's test program to qualify its thermal

recombiner. These letters contain the type of tests run, the standards

that the recombiner was required to meet, and the perfonnance charac-

O teristics or ta reco biaer-
.

Board Question #2

O errects or eoisoaed reco diaer surreces ead coavective circuletioa ia <

reducing recombiner effectiveness; '

_ . _ . _ _ . , _ _ _ . _ _ . _ _ _ . . . . _ . _ _ _ . - . _ . _ . _ _ _ _ _ _ . .
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Response

The recombiner was exposed to severe environmeniti effects such as steam,

containment spray, radiation, temperature, and the performance cf the
,

recombiner was not degraded. The details of these tests and tneir4

'

results can be found in the above mentioned three letters. i

1

The effect of convective circulation on recombiner performance has two
,

;

aspects. The first aspect is the possibility of uneven hydrogen concen-
.

trations inside containment leading to possible unacceptably high local

; concentrations and reduced recombiner efficiency if the H cmicentration
2

around the recombiner is low. No stratification or pocketing of hyo.9aer:

i is expected because of various mixing mechanisms present inside the

containment such as heat sources, heat sinks and containment sprays.
*

Also, experiments have shown that when a gas lighter than air is intro-

duceo it the bottom of a container, as is the case for ACNGS where the '

hydrogen would be introduced through the suppression pool vents, very

rapid mixing occurs. Extensive analysis on this topic is contained in

section 6.2.5 of the ACNGS PSAR.
,

The second aspect is the possibility of convective air currents affecting

the performance of the hydrogen recombiner by interferring with the con-

vective air flow through the recombiner or causing recirculation of air

that just left the recombiner. Convective circulation of air throughout

the containment is caused primarily by temperature differences. Because

the temperature difference between the recombiner surface (NF) and

the entering air is so much greater than the temperature differences

h expected between the containment atmosphere and other heat sources (or;

sinks), the staff expet h ne convective air circulation outside the |

_ _ . . - _ _ ._._____.._._. _ .. _ _._._ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _
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recombiner to have little or no effect on the air flow rising through

the recombiner. This expectation was verified by tests performed by-

Westinghouse (see page 3 of the July 24. 1974 letter reference in the

response to Board Question #1).

Board Question f3

: Sufficient recombiner dynscic analysis to demonstrate that 3% concentra-
; tion of hydrogen is a conservative alam set-point;

Response -

The applicant has provided analysis, which has been confimed by t?e

! staff, to show that the hydrogen generation rate using current regu-

latory requirements (Regulatory Guide 1.7) is far less than the recom-

bination capability of tha recombiners once the short-tenn hydrogen

generation from metal-water r.eaction is cycr. At the time the hydrogen

concentration is reaching 3% inside the containment (approximately 8

days) the hydrogen generation rateis so low that the operator has any

hours in which to get one of the two recombiners in operation,

Board Question #4

Relat1onship - functional and geometrical - between alarm sensor and
the eight monitor:ng samplers;

Response

The location of eight monitoring sample points within the drywell and

containment are snown on Figure 1. The locations were detennined using

two different models. The first model assumes hydrogen dM rusion to be

O.

i

_ , . _ _ - _ - . . . _ _ _ _ . _ _ __ _. . .. _ -._-_ _-.
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identical to neutron diffusion. Buoyancy effects were neglected in

applying isotropic diffusion. The use of 'this inodel yielded locations

above the suppression pool ar.d at the bottom of the drywell. The second

model considers the effects of free convection. The buoyancy forces

lift the hydrogen from the lower regions of the containment and nywell
'

to higher regions. The influence of trapping was also considered. This

model provided five locations: 1) The top of the containment, 2) Near

the top of the ' pressure vessel, 3) Tcp outside of drywell, 4) Top out-

side cf drywell (opposite), 5) Near the Reactor Water Cleanup Pump area.

Both models which provided the sampling locations assumed that no

mechanical mixing occurred.

The hydrogen monitoring system consistr. of sample and return lines,

isolation valves, hydrogen analyzers and sample pumps. The equipment

excluding the isolation valves and piping is located in the reactor

auxiliary building. Each sanple line can be monitored by either

analyzer through a sample selection manifold. The hydrogen concentra-

tion is determined in the analyzer and the volume percent is recorded in

the Control Room. The analyzer has a range of 0-5 percent hydrogen with

an accuracy of + 2.0 percent of full scale and a minimum sensitivity

of 0,2 percent hydrogen by volume. The concentration is recorded

during sampling and an alarm is automatically actuated if the concen-

tration at any sample point exceeds 3.0 volume percent.

The hydrogen monitoring system is manually actuated from the control
'

'

room within 30 minutes of a safety injection signal. If Regulatory

O

.

|
_ __ . .__ _ _ . _ . - - . . . - _ . - - - - . - - - . - . - - - -
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Guide 1.7 assumptions are used in the generation rates of hydrogen.

4

operator action, and tnus hydrogen monitoring, 4,s., not needed for up to

0 hours after a LOCA.

-

; Board Question #5

Ability to periodically test the operability of the monitoring, alam
and recombiner systems; -

Response

The hydrogen monitoring and alarm system can be tested and calibrated

by introducing low concentration H and N mixtures for zero adjustment
2 2

and scale calibration. This calibration c, n be completed from the

| control room. The recombiners have the capability to be periodically

| energized to confirm their operability requirements. These tests will

". be performed at the power levels needed to perform their function of

recombining hydrogen with oxygen and for a long enough period to

demonstrate stability of the system.

Board Question #6
,

Basis for confidence that pockets of high hydrogen concentration will
not elude the monitoring and alam systems; and

,

; Response
i

Because of the relatively open area inside the containment and because
,

of the mixing mechanisms (as detailed in the response to Board Question

#2) there will be no pocketing of hydrogen inside containment, In

addition, the location of the hydrogen monitors was based on where
,

hydrogen could collect if it was possible tc do so.

O,

.- .-. -__ _- _ . - . _. .. _. .-
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Board Question #7

-

| Nature of the backup containment hccrogen purgirig system that may be
, required to function at a time when t% containment atmosphere is' radioactive.
:

j Response
.

| The backup containment hydrogen purge system consists of a 2" supply

: line and a 2" exhaust line that would purge the containment atmosphere

| by exhausting the gas into tPc ai.nulus. After being recirculated
2

in the annulus to allow for radioactive decay, the gas would then be,

released through the Standby Gas Treatment System to the environs.

<

l

!O
,

|
|

;

!

a

I

! O
1
|

t O
!

!
1
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L C. DeYoung, Assistant Director for Light Wa,ter Reactors, Group 1 L
O

WESTINGHOUSE TOPICAL REPORTS ON ELECTRIC HYDROGEN RECOMBIKER (IAL.167 k_19)

Report Numbers and Names:

Prcarietary Non-Proprieta.ry

1A. WCAP-7709-L, Electrical Hydromen 15. WCAP-7820, Electrical Hydromen
;

Recrumbiner for Water Reactor Recombiner for Water Reactor '

Containments (July 1971) Containments (December 1971)
i

2A. WCAP-7709-L Supplement 1. Electric 25. WCAP-7820. Supplement, Electric ;
'

Hydrogen Recombiner for PWR Con- Hydromen Recombiner for PWR
,

tainments (April 1972) Containment (May 1972) !

3A. WCAP-7709-L, Supplement 2. Electric 38. WCAP-7820, Supplement 2 Electric
Hydrogen Recombiner for PWR Con- Hydromen Recombiner for PWR
tainments Equi:nnent Qualification Containments Ecutonent
Report (September 1933) Qualification Report (October

1973)

Oi 4^- "c^P-77o'-t ==PP == 3 =1 * te 4=-2 =c^P-7=2o. ==PP == 2 =1 e-'1
Hydrogen Recombiner for PWR Contain- tric Hydrogen Reccabiner_for,
ments Lona Ters Tests (January 1974) PWR Containments Long Tern Tests

(February 1974)

SA. WCAP-7709-L, Supplement 4 Electric 5B. WCAP-7820, Supplement 4. Elec-
Hydrogen Recombiner for PWR Con- tric Hydrogen Recombiner for
tainments (April 1974) FWR Containments Qiay 1974)

s

Originating Organization: Westinghouse Electric Corporation
Responsible Branch: LWR 1-1
Principal Projects Reviewer: E. A. Licitra
Requested Completion Date: July 12, 1974
Review Status: Complete

In accordance with your request of Novamiber 3, 1973 the Containannt Systems
Branch, Directorate of Licensing, has reviewed the subject topical reports.
These reports are applicable to many of the license applicatious that are

; currently under review. Enclosed is our evaluation of these reports.
; O
|
,
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In summary, these re rtsdescribethe'initiak"developmentoftheelectric
hydrogen recombiner( , testing on t ) prototype recombiner(2), qualificationtesting on
recombiner(ge productica recombiner , long-term tests on the productica

and confirmatory tests on the production recombiner(5).,

(We reported on the adequacy of the prototype recombiner in my memo to you
dated November 30, 1973J) The results of these tests demonstrated that the
Westinghouse hydrogen recombiner should perform satisfactorily for the
intended service conditions and therefore, we have concluded that these

. recombiners are acceptable as part of the combustible gas control system
'

to control the hydrogen concentrations in PWR containments. Review of
instrumentation, controls and the seismic analysis of the proto::ype and
the production unit will be conducted by the Electrical and Instrumentation
Branch, and the Mechanical Engineering Branch, respectively, T.s part of
the review of license applications of the planta at which these units are
to be installed.

We have concluded that the above topical reports (bot.h proprietary and
non-proprietary) can be referenced for specific plants that are being re-
viewed fcr license applications.

|

| The non-proprietary version presents an adequate representation of the
proprietary reports.'

'

Robert L. Tedesco, Assistant Director
for Containment Safety

Directorate of Licensing
Enclosure:
As stated

i

! cc: w/o enc 1.
A. Giambusso |

W. Mcdonald

w/ enc 1.
| J. Hendrie R. Klecker T. Greene ;

S. Fanauer D. Eisenhut 0, Parr '

J. flynn S. Yarga A. Dromerick
D. 'vassallo J. Carter
E. Licitra C. Tainas,

O
.
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TOPICAL REPORT EVALUATION

,

1
~

iReport Numbers and Titlea:
m

Proprietary on-Proprietary

31 WCAP-7709-L Electrical Hydrogen 15. WCAW7820, Electrical Hydrogen
Recombiner for Water Reactor _Recombir:ar for Water ReactorContainments (July 1971)

_ Containments (December 1971)

2A, WCAP-7709-L, Supplement 1, Electric 28. WCAP-7820, Supplement, ElectricHydrogen Pecombiner for PWR Con- Hydrogen Recombiner for PWR
tainments (April 1972) Containment (May 1972)

,

3A. WCAP-7709-L, Supplement 2, 3B. WCAP-7820, Supplement 2, Elec-Electric Hydrogen Reccabiner
_for PWR Containments Equipment - tric Hydrogen Recombiner for

PWR Containments Equipment
Qualification Report,(September Qualification Report (October
1973) 1973)

4A. WCAP-7709-L, Supplement 3, 4B. WCAP-7820, Supplement 3, Elec-Electric Hydrogen Recebiner for tric Hydrogen Recombiner for
_PWR Containments Long Term Tests PWR Containments Long Tern Tests(January 1974) (February 1974)

-O 5A. WCAP-7799-L, Supplement 4, Electric SB. WCAP-7820, Supplement 4, Elec-Hydrogen Recombiner for PWR Contain- tric Hydrogen Recombiner for PWRments (Apirl 1974) Containments (May 1974)_

Originatin Organization: Westinghouse Electric Corporation, Nuclear Energy
Systems'

Reviewed By: Containment Systems Branch, Directorate of Licensing, July 1974

Summary of Topical Reports,

Westinghouse Electric Corporation has developed an electric hydrogen
i

recombiner as part of the combustible gas control system to control hydrogen

concentration within a pressurized water reactor containment following a loss-

of-coolant accident. The recombiner consists essentially of a thermally

insulated vertical metal duct with metal sheathed electric resistance heaterO.

provided to heat a continuous flow of contafnment gas mixture up to a
.

O

__ . . .
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temperature which is sufficiently htsh'to reacf the hydrogen and amygen.
|

i The gas uixture enters the recombiner and flows up through the beater section
:

and out the top by natural convection. No circulation fans are required and |

,

the air flow rate is established by an orifice plate at tha bottom of the

recombiner.
i The recombiner is-designed to circulate 100 scfm of air through

the recombiner and has a power rating of 75 kilowetts. The above reports

describe the recombiner and the various tests that have been conducted.
.

WCAP-7709-L and WCAP-7820 present the analytical basis for 54ection of the

design requirements and a description and results of the proof-of-principle4

tests which demonstrated the basic feasibility cf the thtrual recombiner.

These tests were performed by flowing various mixtures of air, nitrogen,
'

iand hydrogen thrcugh a tubular assembly containing an electric resistance

heater to determine heater gas temperature limits and recombinattan efficiency.

The results of these proof-of-principle tests showed a recombination efficiency

of essentially 100% was obtained for heater gan outlet temperatures greater
i

than approximately 1150*F and that the recombination efficiency was not

affected by gas mixture composition over the range of interest.

The description of the electric hydrogen recombiner and the test program

for the proof-of-principle tests are repeated in WCAP-7709-L, Supplement 1

and WCAP-7820, Supplement. These reports also describe the tests that were

conducted on the full-scale prototype recombiner. The tests were conducted

in a silo type of facility to simulate an actual PWR containment building.

A spray system was provided in the top of this building and fans were utilised

O

a,
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in some tests to simuls;e various air currents,around the recombiner.
lO

The following tyre of tests were conducted on the full-scale prototype

recombiner:

Air tests to establish the natural convection flow characteristicsa.

of the recombiner and to measure internal temperature.3

b. Air and hydrogen tests to determine the recombiner electric

pcser requirements and operating temperature for a PWR

containment.

Tap water (with and without hydrogen).and a 24-hour sodiumc.

tetraborate (with hydrogen) spray tests to confirm that the

containment spray would have no significant effect on the ability

O resereemeiert < ==1 eer1.
.

7

d. Steam tests to confirm that steam would have no significant effect

on the recombiner operations.

Air current tests utilizing fans to determine the effect ofe.

various air currents on the performance of the recombiner and

to check for any tendency for recirculation.

i
The results of these tests showed that the prototne recombiner performed!

satisfactorily.

WCAP-7709-L. Supplement 2 and WCAP-7820, Supplement 2 describes the tests

conducted on the production unit electric recombiners. The productionO,

recombiner is essentially the same as the prototype except for some minor

O,

|

_ . - _ _ . _
.
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design changes. The following types' of tests.were cuaducted:

.

O; ^1 11 = ** *= a = ==> di t t* =* -
-

tests on five units. These two tests were performed on a

production recombiner to demonstrate that the orifice con-

figuration which controls the air f1:.w through the recombiner

was correct and pe::mitted a miniman of 100 scfm of air flow

and that the temperature in the recombiner reached 1150*F.
.

b.i

Thermal cycle tests were conducted to prove the recombiner

can sustain repeated cycling during normal service life. The

therr.41 cycling is expected due to periodic in plant haatup

tests to demonstrate availability of the recombiner.,

; O Seismic tests to demonstrate the adequacy of the recombinerc.

to perform their intended purpose following an earthquake.

Vibration testing was chosen as the method for verifying the

performance of the equipment under earthquake conditions. The

equipment tested included both the prototype and production

recombiner, power supply and control panel.

d.
Containment environment tests were conducted to denonstrate that

the recombiner will function properly in the untainment post-LOCA

pressurized staan and epray environment. A secondary purpose was to

estimate the amount of reserve life lef t in-the rece:nbiner system.

The test facility consisted of a large pressure vessel, boiler and'

O
.

O
.
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control deview.s. Various equipment that had been subjected

to 80 hestup and cooldown thermal cycles were also tested.
]

Heaters were tested at high pressure, at moderate pressures, and

at low pressures with contiament spray added to the steam. Tests

were conducted *tsing both sodium tetraborate and sodium throsulfate

spray with steam. After six simulated post-LOCA pressure transients,

no functional failure was produced. Tha heater banks were completely

disassembled and tested. Visual inspection indicated that 11 out

of 240 heater elements showed nondisabling sheath damage at the

cold end. To confirm that the sheath splits occurred after a number

of simulated post-LOCA transients, the steam chamber tests were

repeated on another set of four heater banks. No damage and nc
*

clad splits were found af ter the first post-LOCA transient. To

confirm the reserve life lef t af ter a post-LOCA transient, these

heater banks were subjected to a series of further transients that

showed that at:least four post-LOCA pressure transients are required

to initiate this type of nondisabling damage.

Ground fault tests were conducted to demonstrate that a singlee.

ground fault in the system will not result in failure of the

recombiner.

f. Irradiation tests were performed te demonstrate that the electrical

components in the recombiner will perform their functior.s after

irradiation. All components except one were preaged by subjecting
, i

ths to 80 haatup and cooldown thermal r.ycles and then all components

were subjected to six post-LOCA steam pressure and spray cycles.

.

G
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O Tests confirmed that the electrical cSponents of the recombiner

will withstand and perform satisfactorily after exposure to radiation

levels up to 2x10 rods. These reports contann two appendices;

. one which describes the electric hydrogen recombiner and the other

elsborates on certain topics which have been covered in earlier

repor*s.

All tests shown that the production doctric hydrogen reccabiner with its

associated equipment will satisfactorily perform its intended functions.

WCAP-7709-L, Supplement 3 and WCAP-7820, Supplement 3 describes the long-
i

term tests that were conducted on a production recombiner. The following
'

three separate tests were performed:

(
High temperature heater test on 12 production heater elementsa.

that were inserted into a special constructed oven with their

cold ends protruding through the oven vall. This was to

simulate the recombiner heater bank in the recombiner heater frame.
| This test demonstrated that the heaters will perform satisfactorily
|

!

at temperatures much in excess of their requirements. The test

was conducted for 21 deys,

b. Long-term recoraoiners and hanter element tests were performed on a

prcduction recombiner for 60 days. This test demonstrated that the

O recombiner will operate successfully at teaperatures well in exceas

of those expected after a LOCA with four percent containment hydrogen
\ r

for an extended period of time.

O

|
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Long-term steam chamber tests were conducted in the same testc.

facility as used in previous pressure transient tests. This

facility consists of a large pressure vessel, boiler, and control

devices. Two beater banks that were subjected to one containment

LOCA pressure transient in which at the end of 20 hours the pressure

was reduced to 20 psia and held for 20 days. One heater bank was
'

energized 24 hours after ths simulated LOCA and the controls set

to 100% power for 20 days. The test demonstrated satisfactory

operation of the heaters in a post-LOCA steam atmosphere.

WCAP-7709-L, Supplement 4 and "AP-7820, Supplement 4 describes two tests
O,

that were performed on the production recombiner to confirm results obtained

on earlier tests of the prototype recombiner that was reported in Supplement 1.c

The two tests were:

A hydrogen test to confirm the production recombiner will performa.

its intended function. This test was conducted in the silo test
facility with a 4.6 v/o hydrogen atmosphere.

b. A spray test was conducted by spraying sodium tetraborate spray

on the recombiner while it was operating at the recombiner

temperstura.. This test. was run for ten days and confirmed the '

two days test on the prototype recombiner.

. O
|

O
9

t

I

e . . . . - _ _ , _ . .,, .
__ _ _ _ _ _ _ _ - - - - - --- - - - - - -



_. . - -

'
. . .. . .

.

4
- *

,

. s.

~'~
i O

.

SUMMARY OF REGULATORY EVALUATION
..

The results of the tests conducted on the prot type and production

recombiner demonstrated that the recombiner should be capable of controlling

the hydrogen concentration in a post-LOCA PWR contaiment environment. Revie,

of instrumentation, controls and the seismic analysis' of the prototype and the

production unit will be conducted by the Electrical and Instra entation Branch,4

and the Mechanical Engineering Branch, respectively, as part of the review of
'

license application of the plants at which these units are to be installed.

REGULATORY POSITION

We have concivded that the Wstinghouse's electric hydregen recombiuer is

acceptable as 74rt of the combustible gas control system to control the .

O aar cc rci <='v> *1 ==$=12di= e=11a6r
7 1 = r7

Guide 1.7. The above topical reports (both proprietary and non-proprietary)

should be referenced for specific plants that are being reviewed for license

applications. The staff does not intend to repeat its review of WCAP-7709-L

and its supplements when it appears as a reference in a particular license

application except for the instrumentation, controls and seismic capability
of recombiner.

|

|

Should Regulatory criteria or regulations change, such that our conclusion

concerning these topical reports are invalidated, you will be notified and

given the opportunity to revise and resubmit your topical report for review,
should you so desire.

,

l

, The non-proprietary versions present en adequate representation of thei

! proprietary reports.

-- ..

;
.
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Mr. C. Eiche1dinger, Manager
Nuclear Safety Department
WestinF ouse Ele.ctric Corporationh

P. O. Box 355
Pittsburgh, Pennsylvania 15230 '

De,ar Mr. Eiche!dinge -

The NEC staff has completed its review of the iallowing Westinghouse
Electric Corporation reports:

| ~

1. W"AP-7709-L (Proprietary) and UCAP-7820 (Non proprietary) entitled,
" Electrical Hydrogen Recombiner fu kater Reactor Containments,''

2. WCAP-7709-L Supplement 1 (Proprietary) and WCAP-7820 Supplement 1
(Non proprietary) entitled, '' Electric Hydrogen Recombiner for
PWR Containments,'

'

3. UCAP-7709-L Supplement 2 (Proprietary) and WCAP-7820 Sopplement 2
(Non-proprietary) entitled, "Ziectric Hydrogen Recombiner for PWR
Containevets Equipser.t Qualification Report,"

4. WJ'LP-7709-L Supplement 3 (Proprietary) and WCAP-7820 supplement 3
(Non-proprietary) entitled, "Ziectric Hydrogen Recombiner for PWR
Containmente Long Term Ter,ts,''

5. WCAP-7709-L Supplement 4 (Proprietary) and WCAP-7820 Supplement 4
O'on proprietary) entitled, " Electric Hydrogen Recombiner for PWR
Cost aineen t s.''

A summary of our evaluation in enclosed.
.

|
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Repor.t WCAP-7709-L, as supplemented, satisfies.. the critaria of our
' Elements of the Regulatory Statt '[opical ReporY Feview Program'~

|
,

Jared August 26, 1974 and thus is considered a topical report. We ;
, .% consider WCAP-7820, as supplemented, an acceptable non proprietary '

version of WCAP-7709-L. as supplemented. When either of these .

'

reports is used as a reference, both the proprietary report and it s
non-proprietary version must be referenced.

'

As a result of our review, we have concludad that WCAP-7709-L. as
supplemented, describes en acceptable design and environseatal and
seismic qualification for the proto',ype and production models of
the Westinghouse electric hye8rogen recombiner. Therefore, WCAP-7709-L.
as supplemented, may be referenced in license applications as an
accepted topical report when used to support shia conclusion. We
note, however, that for plant s that are required to perfore enviroe-
mental cualification in accordance with IEEE Std. 323-1974, we shall
require that the electric hydrogen recombiner also be qualified to
this standard.

he do not intend to repeat our review of ECAP-7709-L and its suppleoents
and WCAP-7820 and its supplements when they appear as references in.a
particular licanse application, except to assure that the material
presented in these reports is applicable to the specific plant involved.

in accordance with established procedure, we request that within three
months of receivint- thie letter, you issue revised versions of UCAP-7709-L

! and its supplements and WCAP-78:0 and its supplements to include this
acceptance letter.

If you have any questions about our svaluation of'this report , please
contact us.

Sincerely,,

Original signed by
D. B. Vassalk.

D. B. Vassello, Chief

Light Water Reactors Project Branch 1-1
Division of Reactor Licensing

Enclosures:
| Topical Report Evaluation
I

l

O
.

O
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ENCLOSURE

O
TOPICAL REPORT EVALUATION

.

,- = , ..

O Report and Date:
WCAP-7709-L (Proprietary), " Electrical. Hydrogen Recombiner\

for Water Reactor Containments" (July 1971)

WCAP-7820 -(Non-proprietary), " Electrical Hydrogen Recombiner
'for Water Reactor Containments" (December 1971)

WCAP-7709'-L Supplement 1 (Prnprietary), " Electric Hydrogen
RecombinerforPWRContainments"(April 1972)

WCAP-7820 Supplement 1 (Non-proprietary), " Electric Hydrogen
Recombiner for PWR Containments" (May 1972)

WCAP-7709-L Supplement 2 (Proprietary), "Electfic Hydrogen
Recombiner for PWR Containments Equipment Qualification
Report"(September 1973)

WCAP-7820 Supplement 2 (Non-proprietary), " Electric Hydrogen
Recombiner for PWR Containments Equipment Qualification
Report" (October 1973)

O WCAP-7709-L Supplement 3 (Proprietary), " Electric Hydrogen
.

aeco=sta r <ar awa coat ia at= 'oa9 T a# T sts" (a au ri 1974)
WCAP-7820 Supplement 3 (Non-proprietary), " Electric Hydrogen
Recombiner for PWR Containments Long Term Tests" (February 1974)

WCAP-7709-1 Supplement 4 (Proprietary), " Electric Hydrogen
Recombiner for PWR Containments" (April 1974)

WCAP-7820 Supplement 4 (Non-Proarietary), " Electric Hydrogen
Recombiner for PWR Containments" (May 1974)

Originating Organization: Westinghouse Electric Corporation
Reviewed By:

Electrical, Instrumentation and Controls Systems Branch,
Mechanical Engineering Branch and Containment Systems Branch,
Office of Nuclear Reactor Regulation

.
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Summary of Topical Reoort.

Westinghouse Electric Corporation has developed an electric hydrogen recombinerO as part of the combustible gas control system to control hydrogen concentration
within a pressurized water reactor containment following a loss-of-coolant
accident. The re, combiner consists essentially of a themally insulated vertical
metal duct with a metal sheathed electric resistance heater provided to heat .
a continuous flow of containment gas mixture up to a temperature (1150'F)
which is sufficiently high to react the hydrogen and oxygen. The gas mixture
enters the recombiner and flows up through the heater section and out the top
by natural convection. No circulation fans are required and the air flow rate
is established by an orifice plate at the bottom of the recombiner. The
recombiner is designed to circulate 100 standard ft / min of air and has a powerrating of 75 kilowatts.

. .

Reoort WCAP-7709-L describes (1) the initial development of the electric hydrogen
recombiner (2) testing on the prototype recombiner (3) qualification testing
on the production reco. biner (4) long term tests on the production recombiner and
(5) confirmatory tests on the production recombiner.

Staff Evaluation
.

'

The results of the tests perfomed demonstrated that the Westinghouse electricO'

hvarosea reco diaer shouid Perro= s t'=ractori's for *** ' ate"d d s'rv'c'
condi tions. One exceptien taken by the staff to the test results was
the seismic test described in Se ction 3.3 of WCAP-7709-L Supplement 2.
Section 3.2.2 of IEEE Std .-

344-1971 " Trial-Use Guide for Seismic
Qualification of Class I Electric Equipcent for Nuclear Power Generating
Stations" states "The device being tested should demonstrate its ability 3

to perform its intended function ... before, durino, and following thetest". The hydrogen recombiner was not energized during the vibration.

It was our concern that the heater eler.ents are more likely totes t.
|

' be subject to failure froa vibration when they are energized because of
potential tnertal stresses than when not energized. It was not
demonstrated that the hydrogen recombiner had the capability to perform
its intended function following a seismic event, given that it had been
energized during the event. In response to this concern, Westinghouse

| provided additional inforration which included a ceismic analysis to
i demonstrate the adequacy of the electric hydrogen recombiner heater

elements-for seismic conditions when the recombiner is operating. '
;

This analysis has been found to be acceptable. However, it should
.

be noted, that acceptance of these reports does not provide generic
acceptance of the Westinghnuse vibration testing philosophy. WhereasI e the use of the sine beat - single axis vibratien testing is adequate .

V for the particular items of equipment described in the referenced
*

reports, other it cs may require different techniques..

.

'

O
NAY 011g5
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O Neither IEEE Std 344-1971 centioned above nor IEEE Std 323-1971 " General
.

Trial-Use Guide for Qualifying Class I Electric Equipment for Nuclear
Power Generating Stations" were referenced in WCAP-7709-L for qualifying
the recombiner for service inside the containment following a LOCA.
However, the rep #t.does contain sufficient infonnation to conclude
its acceptability on the basis of the requirements of the above
standards. ' ,

,

'

. ..

The recombiner cutlet tecperature ranges from about il50*F, a temperature
suf. .cient for recombination, to 1450*F associated with rated sheath
temperature of 1600*F. The test temperature exceeded the recor:= ended
maximum sheath temperature for the heater elements. The maximum allowable
power that resulted in a theath temperature of 1600*F was not noted.
Westinghouse subsequently provided this power level as approxicately-
66re.v. This is the upper oper* ting limit of the power suppl.y!

The power supply for the recombiner consists of a 3 phase 75 K7A trans-
fomer, silicca-controlled rectifiers and control circuitry. The
instrumentation for the recombiner is contained in a control panel -

.

and like the po.ter supply is located outside the containment. The
,

,.J panel is used to control the power supply and t: read out temperature .

from the three thermocouples located in the recombiner. The instru- j
ments counted on the panel include a power metsr. thermocouple readout, i

'.

potentioreter, off-on switch, and power available light. The '

environmental limits for the control panel and power supply were not stated,

;in the original submittal. The environmental conditions for which the i
power supply and control panel have been designed} were subsequently provided.

,

Staff position

We find that WCAP-7709-L and its. supplements provide an acceptable design
;

and environmental and seismic qualification for the prototype and production
-

models of the electric hydrogen recombiner. For plants that are required to
perfom environmental qualification in accordance with IEEE Std. 323-1974,
we shall require that the electric hydrogen recombiner also be qualified tothis standard.
in WCAP-7709-L and its supplements, in their applications.These plants will require more documentation, than is supplied

We find WCAP-7820 an acceptable non-proprietary version of WCAP-7709-L.

Q'

.

'

Q MAY 011975
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Mr. Thomas M. Anderson, Manager "J '/ -* N ~

.

. Neefear Safety Departamat
' '". Westinghouse Electric Corporatice- '

P. O. Box 355
. Pittsburgh , Pennsylvania ,15230

Dear Mr. Anderson: -
- -

SUBJECT: EVALUATION OF WCAP-7709L, SUPPLDUTS 5, 6, AND 7
|. . .
j

We have completed our review of Westinghouse Electric Corporation report '

. Supplements 5, 6 and. 7 to WCAP-7709L (Proprietary) and WCAP-7820 (Non-
Proprietary) entitled * Electric Hydrogen Recombiner for PWR Containments".-

Our evaluation fs enclosed.-
;

As a result of our review, we have concluded, subject to the conditions in
car enclosed evaTuation, that the Westinghouse electric hydrogen recombiner is-

acceptably qualified for the seismic and environmental conditions identified

O
-- in Supplements 1 througtr 7 of WCAP-7709L fa accordance with the requirements

of IEEE 323-1974. Applications using the Westingbouse recombiner must include'

. . . in their Final Safety Analysis Report infomation to demonstrate either (1)
that accident environmental conditions and plant seismic response spectrum

~ ~ are either within the accepted envelope conditions in WCAP-7709L or (2) that
the recombiner is acceptably qualified on some other analytical or experimental.

~ basis;
.

*-

- .
.

.
. .

- Accordingly, topical report WCAP-7709L and its Supplements 1 throunh 7 are
acceptable for reference in license' applications. Topical report WC2P-7820
and its Supplements 1 through 7 is an acceptable nworoprietary versien of
WCAP-7709L. When either of these eports is used as a reference, both the

_p3. c ,. proprietary report and the non-proprietary version must be referenced.3

In accordance with estab11shed Fig.edurts, it'is requested that War,tinghtuse
i;; -3 ssue revised versions of these reports within three canths of rec.afpt c*,

Misi letter ta include this acceptance letter,. the e9 closed evaluation, < A
any changes resulting from our review.

.

We do not intend to repeat our review of these reports when they apmar n
references in a particular license application except to assure that the

O material presented in these reports is applicable to the specific plant
involved.

.

Q

.

, _ , , - - - . . - . . -w ~



__

c
.

1
1

- - - -
. -. .. . .. ., ,,

.
,

-., e v. --

_

-
.

.

Westinghouse Electric Corporation -2- -'.JUN 2 2 SM -
.

- .. . ..y . . . . --

,.

.

..r.,,......--. ..
-

. -
..

-
.- . .; . ...

.

._ , ,.

, Should Nuclear Regulatory Commission. criteria or regulations c.%nge, such . -

| that our conclusions concerning these reports are invalidated, you wH1 be-c.:;'-
. .

' notified and givert an opportunity to revise and resuturit your' topical reports,
.

#
. should you so destre.'

. . ., .
. . . . , . . . , g., <.:. : t. ... ;. ..r - : . - --

R c.qjpa., .g;..i&.-

. .,- .
. ..

.

. . .. c; g. , , . . .
, . . . , a. 4 .. . ,, , ,.g . ,

.- g - --- ~ . ;, - im- c a. .5.- Sincerelyi - s. 4... e q.H.: g >,.y.r...
,. .,

.

)
.' -

. . . . , , . . .- # i.. .,, ., . :- Ga. *.;. , -
.

,.-,,

. . ~ . . . . . . . . <..
- ..

- - .
.

'.4- '.
.:. . .. . ,

was srsa.or - ~

.

John F.Stols. - - - ~ -'

.- John F. Stoir, Chief -

Light Water Reactors Branch No. T
. Division of Project Management

,
,

*

. . . .- .

cc: hr. D. Rawlins . .

," r T - . - -
.. Westinghouse Electric Corporation

'.

"- ~ ~ ^P. O. Box 355 . - - ' -

Pittsburgh, Pennsylvania 15230 - -
..
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ENCLOSURE

'

.

SAFETY EVALUATION REPORT.3 .

SUPPLEMENTS 5, 6, AND 7 0F WCAP-7709-L

" ELECTRICAL HYDROGEN RECOMBINER LWR CONTAINMENT"

.

I .

Sumary of Topical Report

Westinghouse Electric Corporation has developed and test'ed an electric
hydrogen recombiner to limit hydrogen concentration within a pressurizedThiswater reactor containment following a loss-of-coolant-accident.
recombiner is located inside the containment and consists of a metal
sheathed electric resistance heater prov{ded to heat a continuous flow
of containment gas mixture to about 1150- F. At this temperature hydrogen
reacts with oxygen in the envircraent to fom steam, thereby reducing the
hydrogen content in the containment atmosphere. The control panel and
power supply are located cutside the containment.

The recombiners are designed to be pemanently installed inside of
containment and are not intended to be used for sharing between two

Therefore the design criteria for these recombiners door more units.
not take into account vibratory and impact loads that would be imposedO during transportation in addition to the loads that would be imposed during
a seismic event.

WCAP-7709 L provides a description of the electric hydrogen recombiner,
design criteria, design bases and . performance analyses. Supplement 1 to
WCAP-7709 L provides a description, analysis and results of perfomance
tests of a prototype recombiner under conditions simulating post-LOCA
conditions inside containment. Supplement 2 to WCAP-7709 L provides a
description, analysis and results of tests to qualify the recombiner for
seismic loads and loss-of-coolant-accident environments. Supplement 3
provides a description, analysis and results of long term tests of the

-

-
electric heater elements in air (60 days) and in a post-LOCA steam environ-

Supplement 4 provides a description, analysis, andment (21 days).
results of perfomance tests of a production unit to demonstrate its capa-
bility to operate when sprayed with sodium tetraborate and to successfully
recombine hydrogen and oxygen.

The staff has previously reviewed WCAP-7709 L through Supplement 4, and
found the Westinghouse recombiner functionally acceptable for use in nuclear

In addition, environmental and seismic qualification waspower plants. 323-1971, " Generalfound to be acceptable based on the requirements of IEEEO Trial - Use Guide for Qualifying Class IE Electrical Equipment for Nuclear .

344-1971, " Trial-Use Guide for SeismicPower Generating Stations" and IEEE
Qualification of Class IE Electrical Equipment for Nuclear Power Generating
Stations". Our safety evaluation was transmitted to Westinghouse by letter

-

Ia that eveiu>-deced a y i. 1975 from o. 8. v seiio to C. eicheidiasen.
.

O tion we concluded that additional documentation would be required for
!-
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plants comitted to meet IEEE-323-1974 '"IEEE' Standard for Qualification of<

- } Class IE Electrical Equipment for Nuclear Fower Generating Stations".
This standard includes both seismic and environmental qualifications.

Supplements 5, 6, .ind 7 to WCAP-7709-L provide additional documentation to
demonstrate conformance of the Westinghouse electric hydrogen recombiner

: to the requirements of IEEE 323-1974. Supplement 5 provides- the results
of tests to demonstrate design margin, capability to withstand containment
leakage tests, and capability to operate during an earthquake. Supple-
cent 6 compares the tests and analyses performed for the recombiner with
the requirements in IEEE 323-1974 to demonstrate conformance. Supplement
7 provides results and analyses of additional tests to demonstrate accept-
ance of auxiliary equipment for the recombiner (power supply, control
panel,- power cables, cold reference function box, and automatic temperature
controller).,

Our evaluation of Supplements 5, 6, and 7 to WCAP-7709-L are provided below.

Sumary of Reoulatory Evaluation

i Infomation in Supplements 5 and 6 is intended to show that the Westinghouse
electric hydrogen recombiner is in conformance with IEEE 323-1974. Type!

testing (recommended in IEEE 323-1974 as the preferred method), was primarily
used to qualify the Westinghouse recombiner. The tests and analyses performed
by Westinghouse adequately, demonstrate that the recombiner, exclu~ ding the control
panel and power supply, meets the folldw'ing~ specific. requirements of IEEE 323;1974.

1. The ecuioment shall be operated to the extremes of performance and
electrical characteristics. 0 The recombiner was operated at higher
than normal gemperatures (1450 F versus the normal operating tempe58-
ture of 1200 - F). We noted in our May 1, 1975 evaluation that 1450 F,

o: gas temperature corresponded to a maximum sheath temperature of 1600 F
; (rated sheath temperature) and that this temperature was achieved with
| 66 kilowatts power supplied to the heaters.
1

In Supplement 5, additional over# emperature tests were successfullyt

run with tge heater at maximum power level and sheath temperatures
up to 1750 F. We conclude based on the tests, that the heaters
will operate satisfactorily with the maximum power of 75 kilowatts
supplied to the recombiner.
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Equipment shall be aged in accordance wib Section 6.3.3 of IEEE~Y 2.(d 323-1974 to put it in a condition which simulates its expected end-
of qualified life condition . . . The recombiner inside containment is
composed primarily of metallic structural material, metal-enclosed
thermal insulation, metal clad ceramic heater elements, and power |

,

j cables. Since the recombiner is in a normal containment atmosphere and
subjected to periodic testing, Westinghouse concluded that the most
significant agiag factor was the fatigue life of the structure, due
to themal stresses induced by the periodic heat up and cool down
tests (i.e., the recombiner would not deteriorate significantly due
to normal atmospheric conditions alone). The recombiner structure
was subjected to 80 themal cycles, corresponding to 40 years of
expected periodic testing, and was found to be in good operating
condition. ,

We conclude that the recombiner structure .fas satisfactorily tested
to demonstrate acceptable end of life condition. The power cable
insice containment was tested in accordance with IEEE Std 383-1974
and after reviewing the details of the tests perfomed, we conclude
that the irradiation, steam, and alkaline spray conditions were
sufficiently severe and the cables were acceptably qualified.

3. The aged equipment shall be subjected to mechanical vibration. . .

The Mechanical Engineering Branch has evaluated the mechanical vibration
tests conducted on the " aged" equipment. The concept of aging was
addressed explicitly for the first time in IEEE-Std. 323-1974. The
aging guidance therein reflects the requirements of IEEE Std. 279-1971
Fec 4.4. The objective of aging is to put samples in a condition
tmialent to the end-of-life condition.

For the 5f tial seismic tests reported in WCAP-7709-L, Supplement 2,
it was cssumed that the recombiner is in the de-energized mode since,
for Ph containments, the recombiners are not energized for approxi-
mately 24 hobrs after the DBA. A seismic analysis of the recombiner
heater element is presented in Appendix B of Supplement 5 to WCAP-7709-L
which demonstrates analytically that the recombiner would function
adequately under seismic conditions while it is energized and is in
operation. In this analysis the natural frequency of the heater ele-
ments are calculated to be 250.5 cps for built-in ends and 112.0 cps
for simply supported ends. Static loadings e
and 2.5g vertical (1.5g seismic + lg weight) qual to 5.6g horizontalare applied in the analysis.
The stresses are detemined to be 1322 psi and 607 psi in the horizontal
and vertical directions, respectively, which are much less than the
vield strength of 13500 psi for Incoloy 800 tubing at 1600 F. Thiso

tubing forms the metal cladding of the heater element assembly and
-

since it is the most highly stressed part of the assembly, heater- m)( elemants are acceptable for the hot seismic condition. The midspan"

deflections and the clearance between heater elements and holes in

;

i
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d the separation plates have also'been ana hzed and shown to have a,

U negligible effect on recombiner performance.

An aEitional vibration test of a production recombiner is described
in hCAP-7709-L, Supplement 5 in which the recombiner was energized'

and at temperature before, during and afte: the vibration test. This
test confims the analysis of the heater elements discussed earlier.

| The equipment was vibrated in 3 directions, horizontal side-to-side,
horizongal front-to-back and vertical. The recombiner was maintained
at 1250 F throughout and after the test. The test input was of the

;
sine beat wave form type and was performed at resonant frequencies, .

determined by a frequency search test performed from 1 to 35 Hz plus,

additional frequencies described in the report. The test method used
is a single frequency method (described in IEEE 344-75 Section 6.6.2.3).
The single frequency sine beat method is justified for this application *

on the basis that the resonances are widely spaced and do not interact
to reduce the fragility level, as permitted in Section6.6.2 of IEEE 344-75.
The single axis test is justified on the basis that the tests conser-4

vatively reflect the seismic loadings at the equipment mounting locations.,

A comitment is made in the report that for each plant application,
the required seismic response spectrum for that plant will be checked
against the test response spectrum to verify that the test response> spectrum envelopes the required response spectrum. This is consistent
with the requirements of Regulatory Guide 1.100.

4. The aged ecuioment shall be operated while exposed to a simulated DBA. . .

A series of tests were perfomed on the portion of the production
recombiner that is located inside the contafnment, including several
post-LOCA pressure transients (69 psia, 302 F) and long term steam
tests to demonstrate that the recombiner can successfully withstand the
post-LOCA environment. In addition, alkaline solution was sprayed on
the recombiner during operation. These tests have been accepted by the

istaff for qualification of the Westinghouse electric hydrogen recombiner ;

because the recombiner has no temperature sensitive electrical components
required to operate during the portion of the post-LOCA pressure transient
wherein high temperatures exists gnd the maximum expected steam temperature
following a steam line break (420 F) is not likely to cause structurel
failure of the recombiner.

5. The equipment shall be operated while exposed to the simulated post-
accident conditions. . . To show the long term capability of the heaterh banks to operate in the post-LOCA environment, two heater banks were :

,

subjected to a DBA plus 12 months of simulated post-LOCA environment.
The test showed that the individual heater elements and banks plus

'

thermocouples, electrical cabling, and themocouple junction boxes
which are susceptible to steam would perfom satisfactorily.

: ,

1
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Supplement 7 to WCAP-7709-L is the last in the series of reports for the
Westinghouse electric recombiner and contains qualification results for- -

the recombiner power cable located-inside containments, the recombinerh control and power supply panels located outside containments, and addit.ional
optional features including a cold reference junction box and an automatic
temperature control device which may be selected by an applicant.

The qualification of the control panel and power supply located outside
the containment does not meet our interpretation of the aging requirements

; set forth in IEEE Std 323-1974. However, tests performed on the control
; panel and power supply located outside thq containment included short-tem

high temperatu5e exposure (10 days at 155'F for the control panel and
10 days at 135 F for the power supply). We found the qualification of
the control panel and power supply acceptable, based on these tests and also
based on the accessibility of thes,e components for repair following a1

LOCA. The recombiner will not be needed for several days following a
LOCA and since these components will be easily accessible, repair of
components that may fail can be accomplished.

Seismic tests of the control panel and power supply were performed to
demonstrate conformance to IEEE 344-1975 "Recomended Practice for Seismic
Qualification of Class IE Equipment for Nuclear Power Generating Stations".
IEEE 344-1975 recomends that seismic tests be performed using biaxial.

motion and both random frequency and sine beat input. The power supply
and control panels were mounted on the drive plate of a vibration table,

,~

i and energized. The test series consisted of resonance frequency search
plus five OBE's followed by an SSE. The input for the five OBE's was;

a biaxial, random frequency while the SSE was a biaxial sine beat input,
the maximum "g" level being 0.2. The magnitude of the vertical acceleration
was kept to two-thirds the magnitude of the horizontal acceleration. The .
input was made of decaying sinusoids covering the frequency range of 1.25 to

'

3.50 Hz. The sine beat test was performed at each resonance frequency and
at eleven other frequencies ranging between 1.25 and 33.5 Hz. These tests4

were run four times (once for each equipment mounting direction) without4

component failure. We find these tests acceptable.<

;

Tne power cables for the recombiner were tested along with the heater;

banks in the post LOCA steam and spray environment and seismically tested
with the recombiner. The testing did not completely conform to the procedure,

outlined in IEEE 383-1974, " Standard for Type Tests of Class IE Electric,

Cables, Field Splices and Connections for Nuclear Power Generating Stations".
'

To meet the requirements of Section 2.4 of this standard, which deals with
environmental exposure, a series of tests were performed on the power cables '

which included thermal aging, irradiation, post LOCA containment steam and,

! spray exposure and voltage tests. We find these tests acceptable.

The cold reference junction box is for use in those containments which
have copper conductors through containment penetrations already installed.,

The usage of a compensator in the junction box allows the chromel-
; alumel leads from the recombiner to be connected to copper leads inside

,

|
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the junction box. The copper leads can khen be run through a typical-

- copper penr: ration to the. control panel, thus eliminating the need
to replace installed copper penetrations with chromel-alumel penetrations.
The cold reference jun-tion box, with the exception of the compensator,
has been tested for the same range of conditions as-the tests that were
performed on the recombiner. The compensator itself was irradiated and
placed in a steam environrretit for a short period of time. Since the
compensator (a wire-wound resistor encapsulated in a ceramic type material)
does not have temperature sensitive elements ih it and since the compensator
is used only to provide the operator with an approximation of the tem-
perature of the heater inside the recombiner and has no control functions,

' we find the qualification tests of the. cold reference junction box to
be acceptable. .

The automatic temperature control feature is an option which allows
the power level to be controlled by feedback signal from the recomoiner
thermocouples. It consists of minor wiring modifications within the
control panel and addition of a printcd cicuit card to the temperature
indi:ator. Because the changes that would have to be made in the
design of the control panel to add ti.e automatic temperature control
feature are minor, we find this concept acceptable from a qualification

3 standpoint. However, the Lse of this device to control a recombiner system
- / that also incorporates the cold reference junction box would mean that

a compensator in the function box wot.ld be relied upon for control
purposes. To alleviate this problem Westinghouse has agreed not to allow
the use of the automatic temperature control device except during
periodic tests.for those plants that choose to use the cold reference
junction box. We find this approach acceptable.

Regulatory Position

Based on our review of WCAP-7709-L, we have concluded as follows:

(1) The Westinghouse electric hydrogen recombiner, (excluding the ccatrol l
panel, power supply and the optional automatic temperature control j
and cold reference junction) meets the requirements of IEEE 323-1974.

|

(2) The control panel and power supply are acceptable on the basis of !
hich temperature exoosure tests and also because there would be adequate
accessibility and time for repair, if necessarf, following a loss of
coolant accident befort they would be required to operate,

g (3) The recombiner, control panel and power supply meet the requirements
of IEEE-344-1975.

(4) Power cables meet the requirements of IEEE-383-1974.-

'

|

:
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h (5) The optional automatic temperature contr 1 feature is acceptable for use
on all plants except those which use the cold reference junction box.
For plants using the cold reference junction, autcmatic temperature
control may be used for periodic tests but must be disconnected at
other times during plant operation.

(6) The cold reference junction box is acceptably qualified to provide
approximate heater temperature indication to the operator; however,
it is not qualified for control functions.

Westinghouse report WCAP-7709-L and Supplements 1 through 7 may be refer-
enced in applications to support the above conclusions where the calcu-
iated accident environmental conditions and plant seismic response spectrum
tre enveloped by the conditions for which the re. combiner is qualified.
Each application referencing this topical report shall either include
infonnation to demonstrate that environmental and seismic conditions for
that plant fall within the accepted envelope conditions of WCAP-7709-L,
or provide further analyses or tests to demonstrate acceptability.

.
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-18 1 JUDGE WOLFE: Is there cross, Mr. Copeland?
g
's_J 2 MR. COPELAND: No.

3 JUDGE LINENBERGER: I have a couple of clean-up
,A
CJ 4 things here.

= 5 First off, is it really 40 or is it 34, the
3
m

h 6 contention number? I thought I detected some confusion on
R
$ 7 this,iinconsistency let's say.
K

| 8 MR. DOHERTY: Yes, I have seen this, too. I
d
d 9 meant to ask that.
Y
g 10 MR. COPELAND: I believe it is 34, Your Honor.
E

$ 11 JUDGE LINENBERGER: I have the impression it
3

g 12 is,

3
||h 13 MR. DEWEY: I think this is true now. I see

| 14 Mr. Fields' previous affidavit was entitled Conten+1on 34,
$

| 15 too, so with the Board's leave, we would like to amend the
e

d 10 cover page of Mr. Fields' testimony- to read, "TexPirg
M

h
17 Contention 34," rather than "TexPirg Contention 40."

m

} 18 JUDGE LINENBERGER: Okay. Now then, Mr. Dewey --
P"

19g MR. COPELAND: Your Honor, I might note that I
n

20 think there was a typographical error in the Board's order.

2I JUDGE LINENBERGER: I think you are right,
,-

() 22 Mr. Copeland. Our order of September 1, 1981, second order,

23 ruling on summary disposition also mislabeled that contention.

||h 24
MR. COPELAND: I think we picked that up and

25 started scheduling matters and writing testimony.

ALDERSON REPORTING COMPANY, INC.
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1

019 ; JUDGE LINENBERGER: Mr. Dewey, the next thing I

n
(_) 2 I wanted to understand is that addressing only for the i

3 moment the prefiled direct testimony separate from its

O
(_/ 4 attachments, the TexPira contention is mentioned a couple

s 5 of times on the first page and the contention itself is
n

~

$ 6 quoted on the first page of that testimony, but all of
e
R
R 7 the succeeding portions of that testimony go exclusively to

3
| 8 questions the Board raised when that contention was

d
d 9 admitted.
i
o
a 10 Now, is it the position of the Staff that
5

h 11 Mr. Fields in answering the Board's questions, as this
3

g 12 prefiled testimony seems to do, also addresses the Staff's
5||h y 13 position with respect to the contention itself?
m

$ 14 M2. DEWEY: Well, no, sir. I think that our
$

15 position here would be were the only items that were left
$
g 16 were the Board's concern and so this is all we put in.
e

b' 17 If the Board prefers, we will -- the other
$
{ 18 parts of his testimony wodld be considered the affidavit.
P

19 i'' We have not included the af fidavit with this testimony.g
n

20 If the Board would prefer, we would at this

21 time also include the affidavit as part of his testimony;

(m') 22 that was filed previously by. Mr. Fields.
/

.s

23 JUDGE LINENBERGER: Before I answer that, I

kfh 24 should like to just quickly re-read what our September 1

25 | order said.
|
|
| ALDERSON REPORTING COMPANY, INC.
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-20 1 (Bench conference.)

2 JUDGE WOLFE: We will have a 15-minute recess

3 until a quarter of 11:00.

4' (Recess taken.)

5g
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3-1 JUDGE WOLFE: The Board has conferred with re-
bm I

(]) gard to your question, Mr. Dewey --

MR. DEWEY: Yes, sir. Could I add one thing;-that

() I don't think I related during our previous discussion?4

And that is, I guess the main reason why we didn't add
3

} Mr. Fields' affidavit with this testimony was that we
e

felt that the subject matter was sufficiently covered in7
,

E 8 the Applicant's witness' testimony regarding this subject
n

**DD*#*9
i
$ 10 Therefore, we just addressed the Board's con--
o
z
,E cerns. However, we are prepared at this time, if you so
$

jj

desire, to give you copies -- to submit copies of thed 12
3

()d affidavit which would cover that.13

E 14 JUDGE WCLFE: Yes. Well ...

m
$
2 15 (Bench conference.)
a

16 JUDGE WOLFE: No, we do not require or ask
k
W

6 17 that Mr. Fields' affidavit attached to Staff's Motion for
$
$ 18 Summary Disposition of this contention be incorporated into

19 the record as if read.
8
n

20 As indicated in our September 1, 1981 Order,

21 we indicated we didn't think the affidavit was adequate.

(} 22 And along these lines, Mr. Doherty, we would indicate

23 that -- we will first tell you, Mr. Doherty, as you're

( )D 24 well aware, that Mr. Fields' testimony that has now been
%-

25 incorporated into the record addresses several questions

ALDERSON REPORTING COMPANY, INC.
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3-2

1 that were posed by the Board in its September 1, 1981
,q
(_J 2 Order. These were minimal questions that we suggested

3 that Staff and/or Applicant should address.

[m*

ts' 4 Most certainly, and obviously, you may cross-

o 5 examine this witness on his answers to these several
3
n
@ 6 questions posed by the Board.
R
R 7 In addition, you may ask questions of this
A

{ 8 witness that perhaps are directed to matters that are out-
d
d 9 side of the Board's questions, but are still within the
ic
g 10 framework of the TexPirg contention.
E
-

g 11 In other words, your questions are noa re-
3

g 12 stricted to the direct testimony of this witness. You may

||h d 13 ask questions of this witness within the framework, within
=

$ 14 the scope of the contention itself.
$

{ 15 Do I make myself clear., Mr. Doherty?
=

f 16 MR. DOHE RTY : Yes, you do, sir.
W

N I7 JUDGE WOLFE: All right. Is there cross,
' w
1 5

2 18 Mr. Copeland?
_

A
"

19g MR. COPELAND: Yes, sir.
n

| 20 CROSS-EXAMINATION

2I BY MR. COPELAND:

A)(_ 22 G Mr. Fields, at the time you prepared your

23 : testimony, did you have availabla to you the testimony of

() 24 the Applicant's witnesses on thi i contention?

25
i A Yes, I did.
i

ALDERSON REPORTING COMPANY, INC.
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3-3 G Did you review that testimony prior to the time-
1

you. wrote your own testimony?

A Yes, I did.
3

G In your opinion, was the Applicant's testimony,

4,

dispositive of the contention?
e 5

3 A Yes.
$ 6

h G Do you feel like in answering the Board's
S 7
; questions that you have also disposed of the contention,
s 8

d as well as having addressed the Board's questions?
6 9

f A Yes.

.

g 10

$ G Would you explain why, sir?
g 11

3 A Basically, the TexPirg contention deals with
y 12

5 the inadequacy -- potential inadequacy of the hydrogen7-~()g 1.
* monitoring system.
| 14

% By responding to the Board's questions on the
'

2 15
w

capability of the monitoring system, on the capability of=

g 16
d the recombination system, I felt that it also addressed
6 17

5 the contention question.
$ 18
_

j E G Do you believe there is any merit to TexPirg's
19i g

contention?"

20

A No.
21

,
- MR. COPELAND: Thank you. That's all I have.

JUDGE WOLFE: Is there cross, Mr. Doherty?

MR. DOHERTY: Yes, Your Honor.() 24

/
25

| ALDERSON REPORTING COMPANY, INC.
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CROSS-EXAMINATION

3 r #x BY MR. DOHERTY:
Q' 2

4 Mr. Fields, was there a hydrogen explosion at

| e Three Mile Island?
s *

"#* ** * Y 9"" "'" # #** *e 5
3

Island. Whether or not the burn speeds reached super-6

7 sonic speeds is something that was not able to be deter-
m ned.

| 8

9 4 W uld you say that the fact that it was impos-
z
$ sible to determine whether there was an explosion, which10o
z
g jj is the word I use, or a burning is an indication that
$
d 12 monitoring equipment in the containment was adequate?
Z_

13 A Are you asking me if the monitoring equipment{}}
g j4 that was at TMI was adequate to detect the incident that
U

$ 15 occurred?
$

16 4 You stated in your previous answer that
-

&
w

17 there's still today an inability ta determine whether
=
y 18 there was a burn or an explosion of hydrogen. I believe
P
"

19 you said that. Is that right?
%

20 A That is correct.

21 4 What I'm asking is Well, let me ask this--

22 first. There is the word in the contention, " monitoring,"
23 referring to monitoring apparatus and also -- well, itj

24 does use the word, " monitoring.".O
25 What does that conjure up in your mind,

ALDERSON REPORTING COMPANY, INC.
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3-5 " monitor"?
| 1

Q A. Monitoring would be following that particular

parameter as it changes and measuring that parameter.

G Have you ever inquired as to what hydrogen

monitoring apparatus there was at Three Mile Island?
3
"

A. Yes.g
.o

| G Have you inquired as to what hydrogen monitoring
" I

apparatus there will be at Allens Creek?
8

j A. Yes.
9

af
g

10 G Is there any difference?
a
z

! 11
A. There is considerable difference.

$
G What difference?d 12

z

O|i3 A. B sic ly, the.m nit ring system that was

available at TMI-2 required the operator to manually takeE 14
U

k 15 a sample from the containment air space, carry the sample

$
to another room in which measurements were made of the.- 163

as

g- j7 hydrogen concentration.
' $

$ 18 At Allens Creek this will be done automatically

E
*

19 by two redundant systems, which have the ability to take
8
n

20 samples from eight different locations within the contain-

21 ment.

22 This will be done remotely from the control

23 , room and does not require any transportation by physical --

/^ 24 by personnel.V)
25 G Can that type of apparatus detect a hydrogen

|
|

ALDERSON REPORTING COMPANY, INC.
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i

3-6 I
explosion? )

(]} A This hydrogen is designed to measure hydrogen

levels. A hydrogen explosion would be detected by the

{} changes in the pressures and temperatures inside the con-
4

tainment.
3
} G Okay. Now --

6e

JUDGE LINENBERGER: Excuse me, Mr. Doherty,7

but there is a point I would like clarification on with
j 8

9 respect to the answer to your previous question about dif-
z

feren es between Allens Creek and TMI.10o
z

| Mr. Fields, what you described with respect to

$
gj

TMI-2 sounded as though it was a process of taking what ared 12z

()d sometimes called 9:ab samples from the containment atmosphere13 ,

3 j4 taking them somewhere and analyzing them.
U

$ 15 THE WITNESS: That is correct.
$

.- 16 JUDGE LINENBERGER: What you've described as
*
M

g 17 proposed for Allens Creek sounds to me as though the

$
$ 18 only difference is that a person does not have to go
=
b

19 physically somewhere and get that grab sample and take it"

8e
20 somewhere to analyze it, that the sample is being piped

21 from the containment atmosphere to the analyzer, but that
I

() 22 otherwise, the decision of when and whether to do an

23 analysis, from what you've said, sounds no different

24 than at TMI-2.

25 In other words, at Allens Creek,.as you have

:

| ALDERSON REPORTING COMPANY, INC.
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3-7

described it so far, somebody still has to make a decision
1

{}
to actuate the analyzer.

He doesn't have to carry the sample for sure,
3

because it's piped. But that to me still leaves a

significant similarity between Allens Creek and TMI-2.
e 5
3
9 Now, do you have something to add to that?
$ 0

{ THE WITNESS: Yes. The hydrogen monitoring
% 7

A system will be actuated within 30 minutes of a safety
8 8

g injection signal, and continuously record the hydrogen
9-

$ levels inside the containment throughout the duration of
g 10
z
E the accident.
p 11

JUDGE LINENBERGER: I see. By safety injection
g. 12

{}
signal, is that equivalent to a scram signal?

m
THE WITNESS: A scram is insertion of the con-g j4

Ugg trol rods into the core. Safety injection is the actual
w

[. 16
injection of coolant water into the vessel, which would

3
M

nly me about if your pressure inside the vessel wentg 17
w

b 18 down for some reason.
=
$ JUDGE LINENBERGER: I see. So it's actuation; j9
8
e

f the ECCS to put words in your mouth -- that triggers--

20

the initiation of this 30-minute interval following21

('N 22 which hydrogen analysis will be automatically performed?
\)

23 THE WITNESS: Yes. The operator will manuallyl

24 turn on the hydrogen monitoring system 30 minutes after an()!

25 ECCS actuation. .And the monitor will automatically examine

ALDERSON REPORTING COMPANY, INC.
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3-8 the hydrogen levels inside containment.
1

() JUDGE LINENBERGER: Now, that's a decisional
2

and seemingly voluntary obligation on the part of the
3

('f) Are you aware of whether there are administra-operator.
s 4

tive controls or electronic controls that make it difficult
3 for the operator to forget that he has got to do this 30

$ minutes later?
P. 7

THE WITNESS: This procedure of actuating the
8

or willj monitoring system is in the emergency procedures --

9
i be in the emergency procedures, which the operator followsg 10c
z

! 11
after an accident.

$ JUDGE LINENBERGER: So it is, in a sense, an
d 12

(~5 5
(_) $ 13

administrative control?

S
THE WITNESS: Yes.g j4

w
$ JUDGE LINENBERGER: Okay.
2 15|

$ Mr. Doherty, I apologize for this long inter-
- 16
'

3
M

g j7 ruption, but I didn't feel we had completely pinned

down these differences.18
=
U BY MR. DOHE RTY :19,

8|

| In the event of a hydrogen explosion, would"

20 g

21 the hydrogen monitoring system detect a decrease in hydro-

22 gen?
l

23 A First of all, the first question is whether the

!( 24 monitoring system will survive the hydrogen explosion.

25 Now, that is not a design basis accident for Allens Creek.
,

f
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3-9 i The Applicant has taken steps to assure that a hydrogen

2 explosion will not occur.

3 However, to answer your question from a theo-

(',h/ 4 retical standpoint, after an explosion or a burn, the

e 5 hydrogen levels will be reduced. A n d ., therefore, if you
3
9

3 6 do have monitoring systems that are available, they will
R
& 7 show a lowering of the hydrogen levels.
3
] 8 G Well, at Three Mile Island, did they have a
d
d 9 pressure monitoring system in the containment building?

$
g 10 A Yes.

E
j 11 4 When this explosion or burn occurred, did that
3

y 12 show any change on that?

() 13 A Yes. There was a pressure spike measured,

| 14 which caused containment isolation. I believe it was
$
g 15 approximately six hours after the accident began.
-

g 16 g And is it true that the operators didn't attach
w

h
17 any significance to the spike at the time?

m

{ 18 A That's not true. I'm not sure exactly what the
P
"

19g operators did then, but I'm sure they knew they had a
e.

20 problem.

2I a Why are you sure? What makes you feel that

( 22 way?

2 ' A When the operator sees that containment is

isolated due to a pressure rise,inside containment, he

25 knows that something is not going correctly, whether it's

ALDERSON REPORTING COMPANY, INC.
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3-10 due to instrument error or due to a real situation, he
1

still has to take the same procedures to find out what's

wrong.

Q. Okay. I think you went from the specific to,

the general there.

3
Specifically at Three Mile Island, did the-"

! 0
'

g operators identify that something had gone wrong in the
" I

E containment, as you've described it at that time?
8 8

j A. When the pressure peak occurred?
9

i

h 10
*

E ___

g 11

a
p 12
_

O 2- i3
m

| 14

$
2 15
$.

j 16
as

6 17

$
M 18

E
"

19
8n

1 20

21

0 22

23

O 24

25

ALDERSON REPORTING COMPANY, INC.
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3-11 A I'm not sure exactly what the operators werey

(G_) 2 doing at TMI following that period.

3 G Okay. Would you-say that as currently designed ---

() 4 Well, as currently designed, would you say the Allens,

e 5 Creek hydrogen monitoring system is capable of prcriding
3
N

8 6 unambiguous information that hydrogen has burned or ex-
e

7 ploded in the containment?

8 A The monitoring system is designed to determine

d
d 9 the hydrogen levels inside containment, yes. Now, the
i

h 10 Applicant has not designed this equipment, nor has the
3
5 11 Staff required them to design this equipment to survive
$
d 12 a burn or explosion.
3

() 13 % Do you know if the Staff is considering making

| 14 specs on that system such that it would survive burn or
$
2 15 explosion?
5
g 16 MR. COPELAND: I object to that, Your Honor.
e
g 17 It seems to me to be beyond the e, cope of the contention.
$
$ 18 And I think perhaps in light of the witness' last
=
$

19g answer, that's dispositive of the whole contention.
5

20 It seems to me TexPirg's contention is that you

21 are required to monitor for an explosion. And his
,

(Gj 22 answer is that that is not a position of the Commission

23 or the Staff.

() 24 And it seems to me that's the end of the

25 discussion. '

! ALDERSON REPORTING COMPANY, INC.
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l

l

3-12 1 .R. DOHERTY: I think the question is relevant,'

() 2 Your Honor. I don't think it disposes of the whole issue.

3 JUDGE WOLFE: And your question once~again,

( 4 Mr. Doherty?

e 5 MR. DOHERTY: I'm afraid I've forgotten it,
3 .

9

@ 6 Your Honor, in the lapse. '

R
$ 7 MR. COPELAND: His question, Your Honor, was
%
8 8 whether the hydrogen monitoring devices have to be designed
d
d 9 to withstand the effects of a hydrogen explosion, which is
$
$ 10 clearly not part of TexPirg's contention.
$
$ 11 MR. DOHERTY: Well ...

3

g 12 (Bench conference.)

() 13 JUDGE WOLFE: I'll sustain the objection.,

! m

h I4 Certainly that episode is not contemplated within the four
'

a
g 15 corners of this contention.
m

d I6 BY MR. DOHERTY:
M

II G What is the Commission's position as to what
i m

IO constitutes an adequate hydrogen monitoring system?
A
"

19g A A system that can accurately give the
n

20 operators information on the hydrogen levels in the con-

21 tainment following an accident.
i

() 22 g In your opinion, if ,uch a system could not

23
| survive a hydrogen burn, do you believe that would be an

{} adequate system for giving hydrogen information to the24

25
operators?

I ALDERSON REPORTING COMPANY, INC.
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3-13 MR. COPELAND: The same objection I.had a |
~

?

minute ago, Your Honor.

(1) 2
JUDGE WOLFE: The same rulin g. Sustained.

3
MR. DOHERTY: Your Honor, the contention states1

( 4
that: "TexPirg contends that" -- excuse me. I'm sorry.'

= 5

% You've ruled.

! 0
g MR. COPELAND: Your Honor, I wonder if I might
$ I

g ask the witness a clarifying question here at this point,
8 8

e and maybe it would help speed things up.
d 9

| JUDGE WOLFE: Mr. Doherty?
g 10

$ MR. DOHERTY: All right, go ahead, counsel.
g 11

3 MR. COPELAND: Mr. Fields, do you know whether
y 12

in NUREG-0718 there is any requirement to monitor the

C) 5! '3
8 containment building in order to be able to detect a,

E 14'

x
$ hydrogen explosion?
2 15
m
* THE WITNESS: No.
j 16
d MR. COPELAND: Well, Your Honor, it seems to
NI
$ me, in light of that fact, that where ans are in this con-
$ 18
_

E tention is the Commission has decided, in adopting its
19g

" near-term CP' requirements in NUREG-0718, that no
i

hydrogen monitor is required to monitor for a

hydrogen explosion. t

(2)
22

And in light of that, it seems to me that
23

the contention really doesn't mean anything anymore.

('} 24
'' We are sort of at a point where the Commission has

25

| ALDERSON REPORTING COMPANY, INC.
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3-14 decided what is required.

() And I think what the witness has done in his

testimony is say -- well, he's saying that he doesn't

() think such is necessary because, you know, the hydrogen
4

monitoring system that is there is going to prevent such
Mj a buildup.
e

But I wonder if we even need to pursue that
7

anym re. Am I making sense?
8

j JUDGE LINENBERGER: You're making sense, Mr.
9

i
and I don't want to sound like a lawyerCopeland, but --

10
E
j here -- but really you asked the witness a question:

$
jj

Does he know whether something is in 0718, and his answerd 12
3

('/l3 was no.
13s_ 5

i m

E 14
Now, that answer could be interpreted to mean

Y

! 15
he doesn't know whether it's in there, or that answer

$
7 16 could be interpreted to mean that no, it is not in

S
d,

| there.g 17

5
$ 18 And --
=
5

| 19 MR. COPELAND: I'm sorry if I asked the
8n

20 question that poorly, Your Honor. I didn't mean to.

| 21 You're certainly right, if :that 's the way the . answer: came

() 22 out, Your Honor, if that was my question. I didn't

23 think it was.

24 THE WITNESS: I could rephrase my answer.()
25 MR. COPELAND: Well, it seems to me the

ALDERSON REPORTING COMPANY. INC.
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3-15'

question is: is there a requirement in --

Q MR. DOHERTY: Excuse me --

MR. COPZLAND: NUREG-0718 that requires--

a monitoring system for the detection of a hydrogen
'

explosion.

H THE WITNESS: To the best of my knowledge,6

there is no such requirement in NUREG-0718.
7

j JUDGE LINENBERGER: I just wanted to get that,

j clear.
9

z
$ 10

MR. DEWEY: Well, Your Honor, the Staff
e
z .

! 11 doesn't believe that that would be dispositive of this,
$

just because that NUREG doesn't have that requirement.d 12
3

O|i3 ' ' " " *" ' '* di"" "i'i'* ' ""i" "**"'i "' 5""'

because this is not addressed in the NUREG.E 14
U

$ 15 JUDGE WOLFE: The NUREG, in other words, is

$
nt a regulation?i 16it,

cr5

MR. DEWEY: That's right.g j7

18 MR. COPELAND: I had understood, Mr. Dewey,
=
U that the Commission had adopted that as a regulation.39
8
n

20 MR. DEWEY: If that's correct, then I'm

21 incorrect.

22 JUDGE WOLFE: When, Mr. Copeland?

23 MR. COPELAND: I can't recall the date now,

(~ 24 Your Honor. We've been through this before. I don't re-

25j call exactly when it was.

!

ALDERSON REPORTING COMPANY, INC. |
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3-16
JUDGE WOLFE: Well, without anymore definitivey

( citation to that effect, the objection is overruled. |2
t

3 MR. COPELAND: Well, I don't believe that --

fq,/ 4 JUDGE WOLFE: Excuse me. The --

e 5 THE WITNESS: The NUREG-0718 --
b
8 6 JUDGE WOLFE: Wait just a moment. Let me re-
e

7 phrase that.-

8 We heard the statement of the witness.and '

d
o 9 argument of counsel and NUREG-0718 is not a regulation,
i

h 10 so you may now proceed,'Mr. Doherty, with your cross-
? -

5 11 examination.
$
d 12 MR. COPELAND: Your Honor, I might say beforez

() 13 we present our witnesses, I intend to re-raise that argu-
: m
'

| 14 ment; and I will have the citation available, because I

a
2 15 think my point is well taken. And I think prior to the
a
j 16 time we present our witnesses, I certainly intend to re-
M

d 17 raise that point.
s
M 18 MR. DOliE RTY : Are you finished?
h

{ 19 MR. COPELAND: Yes.
i

i e

20 JUDGE WOLFE: I think you had raised that

21 with -- eithe r with respect to that NUREG or another

| 22 NUREG; you had made such an objection.

23 MR. COPELAND: I just can't remember, Your

O 24 soner.,

25 JUDGE WOLFE: All right, Mr. Doherty.

ALDERSON REPORTING COMPANY, INC.
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3-17
MR. DOHERTY: Mr. Chairman, I have gotten --

() I must apologize, I lost track of things a little bit.
,

I asked the witness' personal -- his opinion
3

() as to the adequacy of a hydrogen monitoring system which
4

uld not surviv,4 a hydrogen burn or hydrogen explosion.
e 5
3

} And I think that was objected to and sustained
6e

at that point. Does that close off that line of question-
7

,

ing? Is that your recollection, that no more questions can
E 8
N

be asked about the adequacy of the hydroger. monitoring9
z

h 10 system to survive a hydrogen explosion or hydrogen
z

h11 burn?

E
JUDGE WOLFE: That's the Board's ruling.d 12z

'(') 13 MR. DOHERTY: Okay. Thank you.
m

3 j4 BY MR. DOHERTY:
Y

k 15 g Is there anything in the Applicant's plans

E
.- 16 that would prevent hydrogen burns more than what was
*

i d
available at Three Mile Island?6 17

$
$ 18 A Other than what was available at Three Mile
-

19 Island?
R

20 g Yes.

21 A The systems are a lot different. Three Mile

() 22 Island had recombiners, outside containment. For Allens

23 Creek there will be inside containment.

() 24 The monitoring system is different, as I

Allens Creek25 earlier pointed out. In addition, the --

ALDERSON REPORTING COMPANY, INC.
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3-18 will have a system in place to. mitigate the consequences

(]') of a degraded core accident, which TMI did not have

whatsoever. (

() 0 s the Commission set up requirements to
4

* 9" " ~~ " ^ Y" * ** * #*~~

e 5

$ A Degraded core?g
e

G Degraded core.
7

-- at this time for the Applicant to follow?
8

MR. COPELAND: I'll object to the question.
9

i

h 10 We re getting beyond the scope of the contention. The
z

! 11
scope of the contention is very narrow; and that is that

$
m nitors ought to be present to detect a hydrogend 12

3

0 ! i3 exv1 to=-

m
g j4 MR. DOHERTY: First of all, it was the testi-
a
$
2 15 many of the witness that there will be systems available

$
16 to mitigate core degradation, which is relevant to

3
M

g j7 whether there will be any hydrogen generated or not.

18 MR. COPELAND: Well, we've already addressed

b
39 that issue, Your Honor. That was testimony of the"

R
20 witnesses several weeks ago. We --

2j MR. DOHERTY: Were those Staff or Applicant

( 22 witnesses --

23 MR. COPELAND: -- were asked-the.questionlof

() 24 whether we met the current requirements for hydrogen con-

25 e trol. We addressed Secti'on 50.44(e), I believe, and the

ALDERSON REPORTING COMPANY, INC.
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3-19 current requirements.
'J

/'' MR. DOHERTY: If "we" is the Applicant, I
( 2

don't think the objection is taken.

{} MR. COPELAND: Well, I think Mr. Fields was
4

also a witness on that, as I recall.

E JUDGE WOLFE: Well, regardless of that, theg
e

objection, I take it, is the question is outside the
7

scope of this contention.g- g
n

Now, address that, Mr. Doherty.9
z

h 10 MR. DOHERTY: He has mentioned systems that
z

mitigate core degradation, which would mean hydrogenjj

a
released to the containment building, which is directly6 12

E

() relevant to the occurrence of hydrogen explosions.13

g j4 Obviously, if the systems for mitigating core
5

k 15 degradation stopped hydrogen removal, as a for instance,

5
16 then we are gathering information on the occurrence of-

s
e
g 17 hydrogen explosion.

5
M 18 MR. DEWEY: Your Honor, we could go on and
=
$ from core degradation to the next point to the next19 on
!

20 Point. I think he has gone too far with this core de-

21 gradation on hydrogen monitoring.

() 22 (Bench conference.)

23 , /

(]} 24 /

25 /

| ALDERSON REPORTING COMPANY, INC.
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-1 1 JUDGE LINENBERGER: I knew it was going to be
f '

e d' 2 one of these weeks.

3 Mr. Doherty, before we can rule here, we have
f

4 to really understand what your question is. Is your

e 5 question directed toward determining whether the monitoring
6j 6 system has the capability to detect whether an explosion,

' R
$ 7 has occurred?
A

| 8 MR. DOHERTY: Well, it's more directed toward
d
q 9 finding out if there's even going to be any hydrogen at
!
$ 10 all any more, if that's the Staff's podi. tion, that they
5

^

$ 11 can have no -- I have to apologize.
3

{ 12 I didn't prepare cross this way: This
-

(~'T) 3
;

13 morning I suddenly found out I could ask some questions Ig-

m

| 14 thought I was precluded from asking.
$
g 15 So I don't have -- this is my opportunity to
a

y 16 cross. I don't get a chance to go home and figure out a
w

h
17 few things. So it's not coming out the way I'd like.

,

x

h IE That's why it's coming out garbled and thst's why it's
A"

19
8 tough all around.
n

20 i JUDGE WOLFE: Well, exactly what is your

I question now, Mr. Doherty?

MR. DOHERTY: Where he stated that there's no

23 requirement th at the system survive hydrogen explosions ,

O 24sJ I'm trying to find out if indeed what the Commission has

25 determined is that there are these systenue to mitigate

ALDERSON REPORTiN.'3 COMPANY, INC.
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k

-2 i degraded core accidents will be of such that there won't be

2 any hydrogen so there won't be any reason to worry.

3 JUDGE NOLFE: I don't understand that question,

4 what your question is as addressed to the witness now.

e 5 MR. DOHERTY: I don't have that solidly in my

@ 6 mind any more as to exactly the words I used.
R
& 7 What I'm trying to find out is has the
K

| 8 Commission decided there's no reason to have a system for

G

Q 9 monitoring hydrogen which will survive a hydrogen

$
g 10 explosion because there won't be any hydrogen in a
!

$ 11 degraded core accident to cause an explosion.
m

y 12 That's what it's directed at.

/'l N
II (Bench conference.)\J g

m

| 14 MR. COPELAND: Your Honor, may I object. I

$

[ 15 thought the witness had answered that question already by
x

g 16 saying they felt like the m istence of the recombiners and
w

g 17 ' the CO2 system were sufficient to conc el whatever hydrogen
z

| 18 would be genernted to prevent an explosion, which begs the

e
19g question of whether there ever will be any hydrogen.

n

20 That's for anybody to guess,

21 The fact is, he requirement is there to have

22 . tiiose things on the acsumption there will be some hydrogen
I

23 ! produced under certain events. So I think he has

()I 24 answered the question as best anybody could answer the

25
I question.

ALDERSON REPORTING COMPANY, INC.
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-3 1 JUDGE WOLFE: So your objection to this

2 question, Mr. Copeland?

3 MR. COPELAND: Is asked and answered, if that

} 4 is now his question.

e 5 JUDGE LINENBERGER: Let me just. review
5
$ 6 someth.ng here, Mr. Doherty, and see if this will assist yot.
R
R 7 in perhaps rephrasing your question.
A '

[ 8 The witness has testified that the philosophy
d
m; 9 of the design approach here, rather than being one of being
$
$ 10 able to determine whether there has been a hydrogen
d
$ II explosion, is an approach that will attempt to assure that
t

f 12 there is never enough hydrogen left hanging around in the
,

3(s~,T,1
g

13 wrong places to build up to a concentration that will
m

14 permit an explosion.

8 *5-

h In other words, the witness has said that they
x
j 16

are not critiqueing the Allens Creek design on its abilityw

h
I7 to know that an explosion has occurred. They are critiqueing

: a
18

the Allens Creek design on the basis of its ability to
s"

19
8 prevent hydrogen concentration to build up rnywhere nearn

20
to where an explosion can occur.

21
Now, I've put words in the witness' mouth.

O
\m) Let me ascertain before finishing here if that is the thrust

! 23
of your statement, Mr. Fields?

^

/S 24(-) THE WITNESS: Yes, it is.

. 25
I JUDGE LINENB E RGE R: All right, sir.

|
- -_ - " "? " " " " "" " ' " " ^ " " ' " '

^'
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-4 1 Now, given that reiteration of that position
_s

k- 2 of the Staff, Mr. Doherty, it seems to the Board that

3 however the contention'is worded (and I realize it's not
7-)
! /
k/ 4 your contention), however the contention is worded, the

g 5 permissible line of questioning for you is really how well
S

3 6 is the Applicant approaching the job of assuring that
R
$ 7 hydrogen can never get to the explosion point, rather than
sj 8 given an explosion, what equipment will live through it.
o /
d 9 (Benchoconference.)
$
$ 10 JUDGE LINENBERGER: Well, Mr. Doherty, the
5
$ 11 Board having recapitulated what it thinks the current
3

y 12 situation is here, why don't you now restate your
f' , 5
k-) j 13 question however you want to and let's then see if it flies

a

b 14 or gets shot down by objection.'
$
g 15 BY MR. DOHERTY;
=

E I0 g Would you say at the moment that the Commission
w
" 17
d acknowledges that in event of a loss of coolant accident
-

E 18 there will be some hydrogen generated?_

P
|
~ "

19
| 8 A There is that possibility, yes.

*
|

| 20 g All right. Is it part of the design based

21 loss of coolant accident that some hydrogen will be

(~'');\_ generated, to your knowledge?I

23
! A Yes.

||| 24 g Okay. Would you say that the Commission is

25
l placing reliance on systems to prevent hydrogen burn or

ALDERSON REPORTING COMPANY, INC.
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,

'5 1 hydrogen explosions, rather than attempting to follow them?-

2 A Yes.

3 g I believe earlier in the hearings you testified

O(_/ 4 that the systems to centrol level of hydrogens in -- I,

e 5 believe earlier you tes tified on systems to keep the level
b

@ 6 of hydrogen in the containment below the burn level.
R :

$ 7 I believe you testified that there were such
N

| 8 systems, is that right, in these hearings?
d
o 9 A Yes.
i

h 10 g Has the NRC held any evaluations of that
E

h 11 system so far?
E

y 12 A yes.

() ' 13 G Has the Adviscry Committee on Reactor

| 14 Safeguards expressed any interest in this, to your
$
g 15 knowledge?
z

j 16 A Are you referring to the system that is used
w

h
I7 to mitigate consequences of hydrogen generation due to the

=

{ 18 current regulations or the proposed regulations for
c
8

l9g degraded core rulemaking?
n

20 g Well, why don' t you answer it bo th ways .

2I A Okay. As far as the current regulations in

Gk) 22 10 CFR Part 50, the amounts and types of control of the

23 hydrogen for a design basis accident was looked at many

M years ago.

25 I imagine the ACRS looked at it then and found

ALDERSON REPORTING COMPANY, INC.
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-6 1 it acceptable.

2 Currently, there is a proposed rule before the<

3 ' Commission on degraded core scenarios, the near-term CP
rh

4 rule.

e 5 Specifically, the post-accident inerting
h
j 6 system that Allens Creek is proposing has been looked at
R
R 7 by the ACRS.
X
8 8 G Do they consider it adequate?
d
@ 9 A Do they consider what?
E

$ 10 % Do they consider it adequate? You say they
E

$ 11 have icoked at it.
*

y 12 A They have not yet made a finding. They have
3m

13 asked the Staff to provide them with more information.'

! 14 % Do you know of any plants that are Mark III
$j 15 containments that are in the operating license stage that
z

y 16 use a system such as the Applicant's?
m

h
17 A I don't know of any.

=
5 18 g Do you know of any alternative systems to the
_

C
IIg Applicant's?

n

20 MR. COPELAND: Your Honor, this whole line of

21 questions has been pursued before with this witness in

22 another hearing.

23 That's one of the reasons we are taking so
i

24 long is we just keep replowing old ground here. That'ss

25 all we've been doing all morning long with this witness.

11 ALDERSON REPORTING COMPANY, INC.
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-7 1 He's talking about things that have all been

2 (* is cus s ed . We have talked about the compliance with 50.44

3 We have talked about compliance with degraded core. We

4 have talked about the hydrogen recombiners. We have talked

= 5 about the CO2 system. We have talked about the status of
5

@ 6 review by the ACRS.

R
a 7 There's not one single thing that's come out
U
8 8 here that hasn't already been discussed.
d
C 9 (Bench conference.)

$
$ 10 MR. DOHERTY: So what's your objection, asked
i
j 11 and answered?
*

(~ ) y 12 MR. COPELAND: Waste of time.
3
y 13 (Bench conference. )
m

! 14 JUDGE WOLFE: Yes, Mr. Doherty.
$

| 15 MR. DOHERTY: This is an asked and answered
=
j 16 objection, I take it? There's an objection outstanding
e

6 17 at the moment, or merely a complaint?
$
$ 18 MR. COPELAND: The bottom line is, Your Honor,

! P
' "

19
| g obviously he's gone way outside the scope of the contention.
|

"

20 The contention is a very narrow and simple

21 contention, and he has used the contention to back through

O 22 and go back through the entire discussion that we have

23 ink it is time to terminate th et already had, and I just -

l' ( 24 cross-examination.
:

25 It's not going anywhere and it's not doing
|

ALDERSON REPORTING COMPANY, INC.



19404

-8 1 anything but replowing old ground.

() 2 MR. DOHERTY: Well, I've asked some questions
3 with regard to monitoring of hydrogen explosions, whien

() 4 certainly, I don't believe that is old ground.
e 5
3 We may have a case where two contentions should
a

j 6 have been solidified or combined in some way instead of
~
n

& 7 given independence; but I still think -- to me it's a'
n
j 8 source of concern that we have the possibility that hydrogen
d
d 9 monitoring will not servive.an explosion and, therefore,
!
g 10 a second explosion or a second buildup of hydrogen, which
_E
j 11 is expressed in the contention, could occur and there wonttS -

I 12 be any monitoring for that at all if indeed there's no
()5y 13 protection against hydrogen explosion in the first.
-

m

h I4 MR. DEWEY: Your 7 'nor, Mr. Doherty has just$
g 15 rewritten a new contention. I4 is entirely new. It _should=
y 16 have been done a long time ago if that was his concern.W

N I7 r

MR. DOhBRTY: What was that?$
IO

MR. DEWEY: A breaking of the hydrogen monitoring_

C

{ 19 system whereby you --
I n

20
MR. DOHERTY: That's what he said.

2I
JUDGE WOLFE: You are arguing now, Mr. Doherty,

22
) Nith the Board's previous ruling.

f2'a
| Now there's an objection to this last question

! () that you are going outside the scope of the contention.
|

25
Uhat is your response?

ALDERSON REPORTING COMPANY, INC.
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39 1 MR. DOHERTY: Well, my response is that the

2 contention cannot be logically dealt with if we say,that

3 cince the monitoring system cannot survive an explosion,

( 4 we cannot talk about monitoring anymore, which is the way

o 5 I find this argument coming out.
N!

] 6 JUDGE LINENBERGER: The problem is that we're
R
& 7 getting right back to something that the Board reviewed
X
8 8 with you a few minutes ago; namely, and I'll say it in
d
@ 9 different words this time, your contention, the allegations
z

h 10 of the contention are inconsistent with the design and
E

$ 11 review approach that Applicant and NRC are taking.
S

f 12 Applicant has chosen and NRC is evaluating
,

13 that choice to approach hydrogen on the basis that they-

| 14 will do a good enough job detecting and suppressing the
$

15 concentration of hydrogen, such that an explosive situation

g 16 will not arise; and, therefore, have not seen a need to
w

h
I7 provide a monitoring system that has to survive an

x

f 18 explosion, because the design approach which is proposed
# I9
8 and which the Staff is reviewing is that the system will
n

20 work well enough that there will never be an approach to

2I an explosive configuration.

22 So for you to come back and keep questioning

3 about something that is not being proposed is fruitless,

f'_)' 2
s Mr. Doherty.

25 ! As I indicated earlier, it's fair ground for

ALDERSON REPORTING COMPANY, INC. i
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-10 1 you to try to assure yourself that the monitoring and

2 recombiner systems will indeed prevent you ever getting

3 to the explosive point; but to keep hammering away that
G

4 monitors must survive an explosion when that is not a
1

'

g design objective is fruitless and we can't permit it.5
a

( @ 6 MR. DOHERTY: All right, Your isonor.*

n'
,

R 7 JUDGE WOLFE: I'11 sustain the objection.
;

j 8 MR. DOHERTY: Yes. All right.
O
C 9 _ __

:i -
,

h 10
i!!

i 11

$
g 12

13
3
m

| 14

m
,

2 15

5
g 16
A

@ 17
,

N'

$ 18
_

E
19g

n
20

21
'

O 22

23

0 24
|

25 '

f
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011 1 BY MR. DOHERTY:

( 2 g Well, you might want to turn to page 2,

3 Mr. Fields. We 'll work by page numbers a bit here.
'T

4 Do you think it makes any difference that

5g Westinghouse has been developing this thing, this recombiner
n
j 6 that you talk about on page 27 They are in the business.
R
R 7 They make something different. Do you think that makes a
X

| 8 difference?
d
m; 9 A In respect to the safety?
!
g 10 g In respect to what the recombiner will be used
E

$ 11 for.
t

p 12 A No.
,

() 13 g I have a question he.ce. There is a letter

| 14 from Mr. Vassallo that you mention halfway down in your
$,

15'

testimony, to Mr. Eicheldinger, who has my sympathies.

j 16 Must the hydrogen recombiner be qualified under
m

h
I7 IEEE standards?

z

{ 18 A Which one?
A"

19g g 323.
n

20 A Which year?

21 g 74.

22 A Yes.

23 g Now, are the pressure and spray environments

(]) 24 the same for pressurized water and boiling wat.7r reactors

5 post-accident?

l
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612 1 A No.

() 2 g Now, it's my understanding that the Staff did-

3 a detailed evaluation of Westinghouse's test program to

( 4 qualify its thermal recombiner with PWR environments.
|

| e 5 That would seem to indicate that if used in
E

'

| 6' a BWR situation, they might question. Do you have any --
R '

$ 7 A Yes, I think I can explain that. The
X

| 8 environmental effects in a PWR are much more severe than it
! O

q 9 would be for a BWR outside the drywell.
$
$ 10 For ins:tance, the recombiner was qualified to
E
z
$ 11 a temperature of 300 degrees; in a. Mark III containment,
3

f 12 the absolute maximum you'd ever see was 180. Likewise,

() 13 with pressure, they qualified it to 60 to 70 psig; and in

| 14 a Mark III containment you won't see any more than 11 or
$
.g 15 12 psig.
=
j We looked at all the parameters that could. 16
e

I7 possibly change and concluded that the environmental

{ 18 conditions inside the containment of a Mark III are quite
E I9
g a bit more mild than they are inside the PWR.

20 g There is a figure, 180 degrees, is the

2I maximum temperature. Where is that for a BWR containment?

2 A Where is the figure?

23
% Yes, sir.

(} 24 g yg s in Chapter 6.2 of the PSAR for Allens

25 Creek. I don't know the exact figure number; I'm sure I

ALDERSON REPORTING COMPANY, INC.
_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _



- .

'

184ns
4

1

-13 1 can find it.
7

2 g Well, no. So you've satisfied yourself that

3 that's the --
/

(s/ 4 A The peak temperature.

5 g -- peak temparature for BWR's?=

k '

,] 6 A Yes. Inside the containment.
R
R 7 4 Right, but not inside the drywell.
M
8 8 A That's a different story.
d
d 9 g Yes, okay.

,

$
10e Excuse my slowness here.

$
$ 11 You enclose some pages of the Safety Evaluation
a

g 12 Report. The device is said to heat containment gas mixture

13 to 1150 degrees. Is that what it does? It heats up

| 14 whatever it draws through, right?
$

[ 15 A Right. That's the minimum temperature it heats
x

d I6 up. That's minimum temperature needed for complete
w

h
I7 recombination of oxygen and hydrogen.

m

b 10 g Now, when you say " recombination," that
E I9g presumably makes water?
n

20 A Yes.

2I iu that figure of 1150, isg And does that -~

22 that an optimum number for water production, so to speak,

3 or is it a highest number you dare go to before you might

( run the risk of igniting something there; do you know?

25
A There's no problem with igniting. It's the

|
ALDERSON REPORTING COMPANY, INC.
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-14 1 temperature, the minimum temperature by which you have

2 complete recombination.

3 You can have higher temperatures and you won't
D
(/ 4 have any detrimental effects.

e 5 g would that be, in your mind, much, "ach higher
b

$ 6 or much greater, 300 degrees or something of that order?
R
d 7 A How high would it have to be before you had
3
| '

problems?o

O
d 9 4 Yes.

$
$ 10 A I don't know of any problems you would have
E

$ 11 with any temperature.
E

g 12 I imagine if you raised it to an absurdly high

() 13 level you might do strange things.
m

n 14 g Yes. They talked about on page 3 in answer
E

15 to the Board's Question 2, poisoned recombiner surfaces.

j 16 That's at the foot of 2. By "they," I believe I mean the
e

I7 Board here. Yes, that's correct.
x

{ 18 Then you listed a series at the top of page 3
e

19 of things that the recombiner was exposed to.

20 The only thing I can think of th at might be

21 poisoned was containment spray. Is the containment

) 22 spray -- Is there a containment spray in this Allens

23 Creek system?

() 24 A Yes.

25 g Is the containment spray pure water or tap

! ALDERSON REPORTING COMPANY,INC.
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-15 I water or whatever, something of that?

2 A I believe it is. The tests that were run on

3 the recombiner included an additive to reduce the iodine

4 content of the air, some sodium chemical.

5g That was what was exposed to the recombiner.
9

3 6 g Do you have any idea how long this system will
R
6, 7 have to operate to do a job which it's maximum 1y expected
M

| 8 to have to do?
d
; 9 A I don't think that number has been firmed up

$
$ 10 exactly. They have done tests on the heater banks, which
!

$ 11 is the critical element in this recombiner, to show that it'

is

y 12 will operate satisfactorily for a year. I don't suspect

O|i3 ehae 1e w111 be neeeed ehae 1ong.

| 14 g In the second paragraph on page 3 you ta1ked
$

15 about heat sources as, I gather, providing a buoyancy

id I0 effect, perhaps lifting hydrogen up into the ceiling and
as

h
I7 getting it an even distribution?

x
M 18 A Basically. In this case the heat sources would

19
8 heat up the air and, of course, the air would rise; not
n

20 only just the hydrogen, the air.

21 g Yes, every thing .

22 A Yeah.

23 g These heat sources then would tend to promote

24 mixing; is that the conclusion here?

"
A Yes.

,

ALDERSON REPORTING COMPANY, INC.
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|

-16 1 0 So that -- well, would the suppression pool

2 typically be a heat source in this kind of situation?

3 A. Yes.

4 4 Okay. Now, if we had a situation where the

e 5 recombiner had to operate for several days, though,
b

$ 6 wouldn't the suppression pool tend to cool off and
R
R 7 contribute less and less so that this beneficial turbulence
s
] 8 would tend to decrease with time?
O
d 9 A Yes.

b
g 10 g I think you mentioned that sprays would have a
B

$ 11 beneficial effect, containment sprays would reduce
3

f 12 stratification, also.

O|13 Is that presuming the containment sprays are

| 14 colder?
$

$
15 A It's basically because the spray will cause the

' s

j 16 air to move, just the fact that you have spray droplets
e

h
I7 going through the air will cause air currents, not

18 necessarily the temperature difference.
: E I9g 0 I see. Was the change that you made in the

n

20 fourth line from the bottom on page 3 of the temperature,

21 is that a typographical correction or is there another

22 story on that?

23 A I believe when I first wrote that down I tooki

Q 24 the temperature of the air, instead of th e temperature of

i 5' the recombiner surface.

ALDERSON REPORTING COMPANY, INC.
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-17 1 Now, the 1600 degrees is the maximum temperature :

{~)3 2 of the recombiner surface at the rated power.

3 It really doesn't make any difference in the

( 4 final analysis, whether it's 1200 or 1600 degrees does

e 5 not affect the conclusion.
E

| 6 G Moving ahead to -- the page numbers are hard
'

R
d 7 to read. I guess it's page 5.

,

3
| 8 With regard to the model for locating hydrogen
d
m; 9 there, is there a plan to go beyond modeling, to your
2

h 10 knowledge, or is that going to be what you are going to
E
z
$ II rely on?

; * ,

f 12 A Modeling is sufficient, considering the number;

| ) 13 of sample points. If the Jmodeling! was::done tor. j dstify. .
m

b I4 mayb&"onellocation, then perhaps the Staff would say, "Why!

n .

g 15 don't you add a few more locations in order to cover any
x

j 16 possible uncertainties."
w

| h
II g I think you provided a figure down here, yes,

| M

!-
$ 18 at the very end of your numbered pages..

I h
19

g There are two locations there that I wanted to
,

20 inquire about.

f MR. DEWEY: What page are you refarring to,

| [\_' 22
| ) Mr. Doherty?
|

23 ' MR. DOHE RTY : It's the first page following

() page 7, which is the --

| 25
| MR. DEWEY: Figure 17

ALDERSON REPORTING COMPANY, INC.
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-18 1 MR. DOHE RTY : Yes, Figure 1 of the NRC Staff

2 testimony. It's a figure of the containment.

3 BY MR. DOHE RTY :

(O./ 4 G Now, there is an area marked "5" that has a

e 5 large line drawn, right, to form the base of that area.
b

$ 6 It appears to me there are two cavities at
R
R 7 either end next to the shell of that one line drawn across;

A

| 8 do you see that?
d
c 9 A I'm not really sure. Would you point it out

,

$
$ 10 to me.

E
j 11 G Sure.
3 -

g 12 A This area right here and this area right here.
,

13 4 Yes.
x

| 14 A Okay.
E

| 15 g Now, is that line that I mentioned that seems
x

g 16 to be the base of that Area 5, is that a solid barrier, to
as

| h
I7 your knowledge?

' x

h IO A No, it is not.

E9 4 Does it limit gas in any way at 01 from rising,i

20 to your knowledge?

2I A To my knowledge, it does not.

22 g Okay. I notice at the foot of 5 there is a

20 discussion of the monitoring system. You state that an

24 alarm is automatically actuated at three percent.

25 g ygg,

ALDERSON REPORTING COMPANY, INC.
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' 19 1 G Can you give an idea -- well, let's ask this.-

b-) 2 Is four percent the percentage at which burning may occur?

3 A It's the theoretically lower limit at which you
n

4 can have upward burning.s

e 5 G. Has the Staff worked out any estimates of how
h
@ 6 rapidly the concentration might rise from three percent to
R
R 7 four percent?
3
[ 8 A Yes, we have. Basically, the rise at this
d
A 9 point is due solely, or almost totally to radiolysis,

,

$
$ 10 which is a fairly slow process and well within the
z
E

*

$ 11 capability of the hydrogen recombiners.
*

N I2 G Okay. At the top of 5 you talk about
-

(% >^NS 135 Regulatory Guide 1.7 assumptions --

m

| 14 A Page 6, you mean? <

G
15 0 Yes, right. About Regulatory Guide 1.7

g 16 as s uraptions used in the generation rates of hydrogen.
w

h
I7 Has the Commission's view remained the same

U sinco Three-Mile Island with regard to rate of hydrogen
e
8 generation?
n

0 A There is some complexity in the situation in

21 that as far as design basis accidents, Reg. Guide 1.7 is

still valid.

23 Now there is some further work, or additional
j

f>i 24 conservatisms, that are presently before the Commissioners

25 I which would increase that generation rate as far as the

ALDERSON REPORTING COMPANY, INC.'
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1

20 1 zirconium steam reaction.-

2 G I take it the result of that would be that

3 possibly the recombiner might be needed sooner after a

( 4 LOCA; is that --

e 5 A If you assume the worst cases that we are
h
@ 6 currently contemplating for a degradad core scenario, the
R
R 7 recombiners are not adequate to control the hydrogen

$ 8 levels, which is why the Applicant had proposed the
d
c; 9 post-accident inerting system.
$
$ 10 0 Well, assuming the inerting system, wch't -Anin
E

$ 11 the event of a hydrogen generating accident, won't hydrogen4

'

s

I 12 have to be recombined to be removed?

() 13 A I'm not sure I understand your question.,

| 14 % Okay. |
$ l
g 15 A Assuming that the inerting system works?
z

E 10 % Oh, yes,
w

h
I7 A If the inerting system works, then where is no

m

b IO need to recombine hydrogen.
A"

19e G Well, the inerting system does not destroy the
M

20 hydrogen; isn't that correct?

I A That is correct.
.

22
% Will it be just left? I mean, won't something,

23 have to be done with that hydrogen eventually?

() # A Yes. The long-term solution and alternatives !

that can be used to take care of the degraded core situatior.
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-21 1 is'still being looked at by both the Applicant, the ACRS and.

2 the Staff.

3 We have come up with no firm conclusions on

(,,a) 4 what to do about it.

e 5 g I think I might have one or two more questions.
!
$ 6 Does the recombiner operate some kind of a
R
R 7 motor or is it more like a heater?
X

| 8 A There are no moving parts in the recombiner.
O
c 9 It just heats up the air.
!
g 10 g So would it be fair to say that starting is not.

3
! 11 a diffiaulty; would you feel comfortable with that?

'

n

( 12 A We are very comfortable, yes.

( ) = 13

-

MR. DOHE RTY : All right. Thank you very much,
m

$ 14 Mr. Fields.,

$
15 JUDGE WOLFE: Redirect, Mr. Dewey?

E 10 MR. DEWEY: Yes, sir, just one question.
M

h
II REEIRECT EXAMINATION,

x

{ 18 BY MR. DEWEY:
A"

19
g 4 Mr. Fields, Mr. Doherty mentioned the fact

20 that the suppression pool after several days, for example,

2I might cool down and, therefore, you would net have that

( 22 as a basis for heat to provide some of the convective

23 forces that would be utilized to push the air up to the

O 24 ,ec,,,1,e, .

25 Is it your opinion that this suppression pool

| ALDERSON REPORTING COMPANY, INC.
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-22 1 as a heat source would be necessary to make the recombiner-

O( ,e 2 effective?

3 A No, it's not needed. The recombiner,'because
,

( 4 of'the'. temperature difference, has its own motive power,

p 5 so to speak, to cause air to enter the recombiner.
N
$ 6 G So the recombiner would be sufficient in and of
R
d 7 itself without the suppression pool?
A

$ 8 A That is correct.
d

9 MR. DEWEY: Thank you.
$
$ 10 JUDGE WOLFE: Board questions.
E

$ 11 BOARD EXAMINATION
a

{ 12 BY JUDGE CHEATUM:
7

() 13 G I would like to just review a little of the

| 14 chemistry of the atmosphere that is monitored by the
$

h
15 monitoring system.;

m

j 16 I understand that the monitor will record the
e

h
17 percent of hydrogen in the containment atmosphere and that

M .

{ 18 an alarm will sound off when it reaches a level of, say,
A

g" 19 three percent.

20 Now, beyond that level, at some point if there

21 are the right combinations of other elements of the

() 22 atmosphere to sustain an explosion, the hydrogen will

23 explode if it's ignited in some way, right?

O) 24 A If it reaches a certain concentration level. Fozq,

25 explosive concentrations you have to be 18 percent.

ALDERSON REPORTING COMPANY, INC.
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23 1 g Eighteen percent?

2 A That's for detonation.

3 g Detonation?

4 A Yes.

5 g What's the difference between explosion at
g
n

j 6 detonation?
R
$ 7 A Really none.

A

[ 8 0 or a burn and detonation?
d
d 9 A A burn is where the burn speed is less than

$
g 10 sonic speeds. a burn speed propagates at less than the

=
$ 11 speed of sound, and what happens is after about 4.1 percent
E

you have the possibility of some burning; and as you
(x S y

12

Jg
13 increase the hydrogen concentration, burn speed will5

m

| 14 increase until you reach 18 percent, which is defined as
$

15 detonation, because the burn speef. goes supersonic.

g Is burning dependent to an extent on thej 16
w

h
I7 amount of oxygen in the atmosphere?

z
$ 18 A Yes.
_

P
| "

19
8 g Is it totally dependent?'

n

20 It's dependent on the composition of theA

atmosphere. For instance, the CO2 will, even thoughs

'- 22 there's hydrogen and oxygen present, will prevent any
23 hydrogen burn.

it's24 So while you do need hydrogen and oxygen,'
'

25 to prevent hydrogen burn thrangh : other' f' actors .possible

ALDERSON REPORTING COMPANY,INC. |
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-24 11 G By adding carbon dioxide?

2 A Yes. That's one method.

3 G This would not be a purging method, but a --

4 A Inerting.
-

5 G A suppression method?e

U

$ 6 A Yes.
R
R 7 G To prevent. I remember we went into that in
3
[ 8 the last testimony.
d
q 9 What initiates a burn, what kind of situation?
z

h 10 Is an electrical spark or something like that required

$ 11 that really sets off burn or the explosion?
E

j 12 A That really depends on 'he concentration.
_

() 13 The lower the concentration, the stror:ger the ignition
m

| 14 source you have to have.
E

g 15 Perhaps it's even possible that very high
a
g 16 concentrations do have auto-ignition without a sparkc
d i

N I7f present.
$
b IO

G So-called spontaneous combustion?
E I9
8 A Yes,
n

20 0 Is an electrical spark or something like that

21 assumed to generally be the most probable ignition

22 '
s- source?

23
A Yes, although for the purposes of design, we

assume that once the hydrogen reaches a certain level it's

25 . ..

going to ignite.
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-25 1 We don't go around looking for ignition

10 2 sources.

3 g I notice in the attachments to your testimony

4 the Westinghouse system for recombining hydrogen and

5j reducing its amount in the containment, that it all refers
4

h 0' to PWR containments .
R'

*
S 7 I am sure there's probably no difference really
X
8 8 in relation to how this operates whether it's a PWR or BWR
d
q 9 containment. Is that true?
!

h
10 A That's true. The only differences are the fact

=
k II that the environment that's contained- in the BWR is milder
3

g 12 and, therefore, has less detrimental effects on the

recombiner than it is in the PWR.

E 14
g The temperature and pressures are lower.
x
2 15
m a I see.
m

j 16
__ _,

w

g 17

:
$ 18
_

C 19
R

20

21

() 22

23
i

25

| ALDERSON REPORTING COMPANY, INC.
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5-1

1 BY JUDGE CHEATUM:

5")
'

\- 2 g I see. So that is what you meant by " milder"?

3 A Yes, sir.

4 G It may be in the testimony, but perhaps I may

e 5 have missed it. Is the combiner automatically actuated
$

~

$ 6 when hydrogen reaches a certain concentration, or does it
R
$ 7 have to be manually automated?
a
j 8 A It has to be manually actuated.
d
d 9 G from the control room?--

N
$ 10 A Yes. And the reason that the Staff accepts
$
$ 11 this procedure is because the generation of hydrogen is
k

{ 12 very small. And the concentration levels go up very, very

13 gradually, allowing plenty of time for operator action.
m

| 14 % What is the maximum amount of time that might
$
g 15 be required following a DBA, a LOCA, core damage, before
m

j 16 you might have to start actuating the recombiner?
A

{ 17 I'll admit that probably depends on what your;

a

{ 18 monitors have told you; is that right?
9
"

19g A True. We are talking about days. The number
n

20 I have in my testimony states that the recombiner would

2I not be needed until approximately eight days after the

22 accident.

23 The latest information provided by Allens

() 24 Creek suggests three to four days. And there will be

25 some operator action required before that, to initiate the
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5-2 drywell mixing system, which is not the same thing as the

({} recombiner system.

That will be required eight to nine hours after

the accident.

JUDGE CHEATUM: Thank you, Mr. Fields; I have
A

no further questions.

_

g BOARD EXAMINATION
s 7

# * " * **
8

j G Sir, when you said that the in answer to--

9
i

Dr. Cheatum's question -- that a recombiner had to be
10

S
g y; manually actuated, I assume you meant by that that somebody

$
had to turn on some equipment that, in essence, resultedd 12

E

() in the heating up of the' surface plates in the recombiner
13

to bring them up to temperature; is that what has to beE 14
U

k 15 done to manually actuate them?

$
- 16 A Yes, and that can be done from the control~

B
W

j g j7 room.-

i $
M 18 g once those surfaces in the recombiner have

' =
5 reached their operating temperature, from that point on19
8n

20 does an operator have to do anything to cause them to

! 21 start to recombine.--

22 A. No.

23 g -- hydrogen and oxygen?

24 A The process is automatic.(])
25 G You indicated, first, no moving parts and,

ALDERSON REPORTING COMPANY, INC.
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secondly, 100 standard cubic feet per minute volumetric
5-3 I

{} flow rate through the recombiner.
j

Is the driving force for this 100 cubic feet

{} per minute flow rate convective in nature arising from

the heat on these surfaces in the recombiner?
e 5
A
" A Yes, it is.
$ 0
_

g G Have tests indicated whether these recombiner
S 7

surface temperatures increase if hydrogen is present,8

j compared with their operation if there's no hydrogen9
z

compared with'their temperature if there's nopresent --

10a
z
g jj

hydrogen present?

$
What I'm asking is: Does the act of recombiningd 12

3
() hydrogen in the vicinity of these heated surfaces, since13

it is an exothermic reaction, cause the surfaces tog j4

N

k 15 increase in temperature?

$
A I saw no mention of that in the Westinghouse.- 163

w

g- j7 reports. If it was significant, I'm sure it would have

$
$ 18 been noticed.
=
$

19 However, that particular possibility was not
| 8'

n

! 20 explicitly addressed.

2j G Okay, let's back off now and look at the

( 22 overall operational philosophy of dealing with hydrogen

23 | after a loss-of-coolant accident.

() 24 First off, let's start with prior to a loss-

25 of-coolant accident, with normal operation. Under the

ALDERSON REPORTING COMPANY, INC.
|
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5-4 condition of normal operation of the facility, is there
1

(]) any reason for making use of the hydrogen monitoring

system, under normal operating conditions?

A. No.

G There is radiolysis of water in the core, and,

3
when you say no in answer to that question, I would infer

f that the hydrogen deriving from the radiolysis of water
s 7

urring as a result of normal operation is dealt with
8

j in some other way not requiring the use cf the9
i
$ hydrogen recombiner.

10o
z
j yj A That is correct. There'is a gas tripper that's
<
S

ff the main condenser, which recombines the hydrogen,d 12
E

() but it's not the same -- it's not a post-accident
13

m

E 14 8Y8D***
$

$ 15 G Right.

M
- 16 Okay. So we need neither the monitors nor the~

S
w

recombiners during normal operation. Now, let's go to
[ 17
!

b 18 a loss-of-coolant accident of such a nature that the
=
5

19 emergency core cooling system is called on tot operate.
8
n

20 Let's assume that it responds to that demand

21 for duty, as it was designed to do. You've indicated
i

I

() 22 that approximately 30 minutes after this initiation of

23 , operation of the emergency core cooling system, thct the

24 operators will then start monitoring for hydrogen build-()
|

| 25 up; is that correct?

ALDERSON REPORTING COMPANY, INC.
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5-5 A That is correct.

1

() G So far as the operating procedures that the

Commission will require, are the recombiners turned on
3

/' at the time the hydrogen monitoring system is turned on;(>) 4

or is it permissible for the operators to wait until some
e 5
3

hydrogen buildup is detected before the recombiners are ia

@ 6

R turned on?
b 7

s A The current requirement is to allow the
8 8
m

4 operator to wait until he feels that the levels are atc 9
z

r approaching three percent.
10o

z
5 % Okay. Let's continue this sequence of events

11g
"

now by saying next that the monitor indicates,osome hourse 12z

(]) ! g into the -- minutes or hours into the event that--

a
the monitors show -- the. hydrogen analyzer monitors, org j4

$
at least some of them or one of them, show a hydrogen

w

concentration approaching the three percent.. g
B
2

And so the recombiner is turned on. Now, youj7

b 18 have the potential for two branch points in the sequence
-

0 I'm developin3: One, that as time proceeds, thej9
8n

20 emergency core cooling system continues to keep the core

21 covered.

() 22 The recombiners have been turned on. The

23 reactor is in a shutdown configuration, and things are
!

() 24 just waiting, presumably, for the core to ultimately cool

25 down, however many days, weeks or whatever that may

ALDERSON REPORTING COMPANY, INC.
- .--. . .- --



19427

5-6 take.
1

i

(O_,j Now then, what is the analyzed or anticipated
2

behavior of hydrogen concentration from the point where
3

( the recombit.crs are turned on because the concentration
t

has reached approximately three percent, the ECCS continues
3
" to keep the core covered, things just sit there then
@ 6

for several days or weeM -- what is the then time-
7

dependent shape of the hydrogen concentration curve?
8

j Can you address that qualitatively or quanti-9
i
$ tatively?

10o
z

| j jy A At least qualitatively, using our analytical
<
a

m dels and the fairly conservative bounds on how muchd 12

()3$ radiolysis we can think that would happen and also
e

13
B
E 14 how much reaction of any zinc-based paint. We have
$

k 15 determined that the amount of hydrogen generation is

$
less than the recombination rate of one recombiner.T 163

M

d 17 g one recombiner.

5
g jg A Yes.

' 5
19 g Okay. So what you're saying -- I can conclude"

8n
20 from that you tell me if I'm correct in so concluding ----

21 that the capability of one recombiner to eliminate

) 22 hydrogen exceeds the source term for generating

23, hydrogen; therefore, if the concentration got up to

( 24 three percent when the recombiners were turned on, it'

25 wo'11d gradua lllf.. decrease with time then, so long as the

|
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's-7 core remains covered?

) A That is correct.
2

0 Okay. Now, let's go back to the possibility of
3O a branch point. We've had the accident, the ECCS has
4

come on.e 5
3

But for whatever reason -- and it's not6

f7 directly relevant to my question -- the ECCS does not

maintain coverage of the core with water.- And.again, for
8

d in the reactor
d 9

whatever reason, the water level begins --

i

h 10 vessel begins to drop.

E
The upper portion of'the core begins to un-I 11

$
d 12 cover; the water level continues to drop. Now, I really

d 13 should put some sort of rate of lowering of the water
5

,

E 14 level on here, but I'm not quite sure how to do it --
'

w
$
2 15 yes, let me do it.
*
z

Let's take a number like one foot per houry 16

|
*

g 17 that the water level is gradually dropping below the top

$
M 18 of the core.

$ Now, what -- with respect to people who are{ 19
|" "

20 concerned about hydrogen in that facility,under such a

21 circumstance what would be the typical sequence of|

G'~ 22 events that they would look for; what kind of information

23 might they seek; what kind of remedial action might
^ 24 they take, starting f ro'n this point where it's known that

25 the ECCS is deficient in delivering water to the core,
|
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such that the level is lowering about a foot an hour?5-8 i

f}Y A Okay. This will put you in a degraded core2

3 situation. And the operator has instrumentation inside
,

0 1

4 the reactor vessel which will allow him to determinek/

e 5 the water level.
A
n
8 6 Once he sees the water level not covering the
,
^

R 7 core, his training and emergency procedures will telln

3
$ 8 him that the possibility of generating a significant

d
n 9 amount of hydrogen is possible, and he will actuate

$
$ 10 the post-accident inerting system.
*
:::

j 11 4 Well, that sounds good. But, presumably,

3
somebody is keeping an eye on what the hydrogen analyzer

( ) j 12

b
13 is saying during this stage of the' scenario I've proposedg

=

| 14 here.
$
2 15 And to my way of thinking, inerting is
%
g possibly a sort of last-ditch measure. So I would be*

16
M

g 17 inclined to think that as long as the hydrogen analyzer
E
$ 18 says -- not getting much above or any above three
,

P

g percent concentration, let's hold off on inerting because"
19

n

20 maybe we can overcome the problem with the water

2I dropping and so forth.

22 Now, what I'm getting at here is: Are the

operators going to be instructed to inert when they know23

O
\~' 24 the water level is dropping below the top of the core,

irrespective of what the hydrogen analyzers read?25
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5-p or are they going to be guided by what they

() read from the hydrogen analyzers? g

A The initiation parameters that will be used

() to actuate the post-accident inerting system has not been

* "Y * "" *

e 5
3

However, looking at the hydrogen analyzers

inside containment may not provide a quick enough turn-
7

e ause you can get into some very fast hydrogenar un ,
8

generation rates when you lower the water.
9

i
e Therefore, because the inerting. system needs

10a
z
j 33

approximately 45 minutes for complete inerting of the

$
containment, it hasn't been determined yet whether or notd 12z() we an rely solely -- or rely in part on the hydrogen13

E
m nitors.E 14

U

k 15 That is something that is still being examined.

$
It will be looked into, because we agree that we don't? 163

w
want the post-accident engineering system being used17

| 18 unless it's necessary.|

5
E 19 However, we can't say at this point.
A

20 ---

21

) 22 g
i

23
.

()i 24
.

| 25
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-l 1 4 Okay. You anticipated my question and very

ed 2 good.

3 Now, let's go to page 5 of your testimony.

(O
(_/ 4 Near the bottom of the one full paragraph on that page,

o 5 you talk about range, accuracy and sensitivity of the
3
n
] 6 hydrogen analyzer.
R
$ 7 A range of zero to five percent, and does the
3
8 8 five percent represent full scale on the analyzer, so far
d
o 9 as you know?

$
$ 10 A This represents full scale. I should point
$
j 11 out that a requirement that was contained in NUREG-0737,
E

y 12 which has only been applied to OL's and operating plants,

/^)T b 13 requires that the range be zero to ten percent for PWR's(_ g
m

| 14 and for BWR's Reg Guide 1.97 is requiring zero to thirty
$
g 15 percent.
=
j 16 G To 30 percent?
e
g 17 A Correct. So the bottom line is they will
5

} 18 have to ,'ut in at the OL stage instrumentation that will
A
"

19g range bet.ieen zero and thirty percent hydrogen concentratior ..

n

20 0 Okay.

21 A And they have-already~ committed to do so in thei r

/~) 22(_) response to NUREG-0718.

23 g All right. Now, the quoted accuracy nf plus

() 24 or minus two percent of full scale, will that still obtain

25 when full scale is thirty percent?
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-2 1 A It will be in that range. We may not require

() 2 quite as tight a requirement for the larger monitor as we

3 do for the range from zero to five; but it will be

O
\s_/ 4 adequate to detect trends, to detect generation rates and

e 5 to provide the operator with the inf ormation he needs .
h
@ 6 G Okay. Your Figure 1 is a nice clean pictorial
R
$ 7 of a portion of the facility.
M
8 8' If I look at Figure 1.2.8 of the PSAR, the
d
q 9 inside of that facility is a mess. Excuse me, I'm not

$
10a referring to housekeeping.

!

$ 11 I'm referring to there's just all sorts of stuff
3

p 12 in there. There's partitions, there's subfloors, there's

() 13 maintenance people platforms, there's cubicles; there's

m

$ 14 just all kinds of things in there.
E

h
15 Now, when I look at your Figure 1 cnd your

m

j 16 words about how well things are going to be mixed because
w

h
17 of convection, I find it relatively convincing.

m
$ 18 When I look at Figure 1.2.8 of the PSAR and
P
"

19g all the stuff that is stuff in there, I get really
n

20 concerned about how well the mixing is going to be.

2I Now, your discussion talksrabout a model used

22) in an analysis to define locations for the hydrogen

23 analyzer to take samples.,

() 24 Did that model in any way take into account

l 25 I
| all these structures and stuff that's inside that building,
l
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:-3 I such as is illustrated in Figure 1.2.8, or did it look at

() something like your Figure 1, which is a real straightforwa2 d2

3 geometry?

(rm) 4 A I would suspect it looks more like the figure,

e 5 you have. However, I don't know how detailed the model
! !

d 6 was.
e
R
R 7 G I see. All right.
M
8 8 There are two types of concerns here. Is
d
d 9 the monitor looking at the right places to find higher
$
$ 10 Nan desirable concentrations of hydrogen -- or to look
N
j 11 f, them; and secondly, are the recombiners themselves
3

g 12 pl ad in positions where if"there's not complete uniform

() 13 hydrogon, the higher concentrations might occur.

! 14 Let's go to that second question. With
k
g 15 regard to your Figure 1, approximately where would the
z

g 16 two recombiner stations cccur?
e
g 17 A I believe it'siin the region in the containment
N

{ 18 that is at an elevation higher than the reactor vessel

E
19

( g head. So it's towards the upper portion of the containment
n

20 volume, one on either end, I believe.

21 4 Say again that last sentence.

) 22 A There's a recombiner on ei ther end, you know,

23 approximately 180 degrees apart.

()'
24 g Both at the same elevation, but about 180

25 degrees?
!
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-4 i A I believe so.

2 g On your drawing there appears the word

3 " containment" and a line with an arrow that points down,

,

4 into a volume there, which volume I have the impression

e 5 was filled with water.
H

h 6 Now, where that word " containment" and the

R
R 7 arrow therefrom terminates, is that water in that?

3
g 8 A This drawing should only be used for a limited

I d
o - 9 purpose. There is water in there that will be dumped into

$|

$ 10 the suppression pool following an accident.
!

$ 11 However, that line you see going across that
t

{ 12 separates the RNCU pump area from t?"2 crea that's

() 13 called the containment really shoulan't be there.

! 14 g Are you saying the pump area near the upper
$

15 dome, upper end of the steel containment shell really

g 16 communicates with the annulus inside the containment
w

h
17 building above the suppression pool?

m
$ 18 A That is correct.
I

19 0 ok ay ,- So there is really no line across there*,

20 no physical thing across there.

21 A No, sir.

22 g But there is water above his pressure vessel
,

23 dome or something?

() 24 A Yes, upper pool.

25 g Well, now, let's go back and talk once more
|

.
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05 1 about where these recombiners are located, now that we've-

2 seen where the water is and where the lines aren't.

3 Tell me again about where the recombiners are

O
U/ 4 located?

e 5 MR. COPELAND: I understand, Your Honor, they
3
e'

@ 6 may be on that figure from the PSAR that you were looking
R
R 7 at.
X

| 8 JUDGE LINENBERGER: Well, okay. That's going
d
ci 9 to require me to find my magnifying glass. ,

$
'

g 10 Can somebody provide Mr. Fields with a copy
$
$ II of Figure 1.2.8 to look at.
it

f 12 Maybe Mr. Fields will need a magnifier, too,

O i i3 I den e knew.
x

! I4 MR. COPELAND: Is it all right, Your Honor,
$
g 15 if Mr. Malec points it out to Mr. Fields?
x

i[ I6 , JUDGE LINENBERGER: Fine with me.
as

h
I7 THE WITNESS: Your Honor, it isEnot shown

x
18 on the diagram you have.

# I9
8 What was shown to me was a planed section at
n

20 Elevation 232 feet that has the recombiner on it.

21 If you look at your section you will see that

22 232 feet --

JUDGE LINENBERGER: Excuse me. Give me the

I elevation again.

- 25
1 THE WITNESS: Two hundred thirty-two.
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-6 1 JUDGE LINENBERGER: Okay. I find that

2 elevation.

3 Does that elevation represent the elevation

4 of some sort of a platform upon which the recombining

5g units sit?
9

@ 6 THE WITNESS: It sits on some sort of a platfornt ,

e7
R 7 yes.
K

$ 8 JUDGE WOLFE: We will recess until 2:15.
O
q 9 (Whereupon, at 12:49 p.m., the hearing was
$

h
10 recessed, to reconvene at 2:15 p.m., the same day.)

=
$ 11 _ __

a
y 12

o|ie
E 14
#=
2 15

:
j 16
as

ij 17

$
15 18

i5"
19

8
n

20

21

0 22

23

24

25
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7-1 AFTERNOON SESSION

: 2:15 p.m.

JUDGE WOLFE: All right.

() 'udge Linenberger.J

BY JUDGE LINENBERGER:
A
2 ? Mr. Fields, I should like to continue just a
g 6

f bit longer on the consideration involving the placement
5 7
,

f hydrogen analyzer intake locations, hydrogen recombiner
j 8

j locations and the consideration of the possibility of an:
9

i
a umulation of hydrogen somewhere that might reach a

h 10
z
j jj

- flammable concentration without adequate advance warning

$
f this.d 12

E

-(]) Let me clear up one question right at the13

outset. You indicated that operation of containmentg j4
w
$
2 15 spray would assist in the mixing and homogenizing of
a
m

16 hydrogen concentration throughout the containment, as
3
d

I recall.6 17
w

b 18 A I think what I meant to say is the containment
=
b

19 sprays will cause air currents, whether it tries to"

i R
| 20 homogenize the air and hydrogen is something I did not

21 mean to say. I'm not sure if that occurs. It probably

j IT 22 does, because of the air movement.
N-)!

l

23 g Well, I don't understand why you would mention

() 24 it unless that were one of the benefits of it.

25 A The benefits of the sprays, in that it does

ALDERSON REPORTING COMPANY, INC.
. . . -- . - . . . - - - . . . - . - - . . - .



19438

7-2 cause the air to mix --
1

() G Right.

A Now, from what we can see, the hydrogen is

() going to be very well mixed in the air anyway and does

not need to rely on the sprays to mix the hydrogen

2'
3 with the air. To cause the air to circulate throughout
g 6

the containment is the primary benefit of the containment
7

,

f8 sprays.

N G All right. The primary benefit of the con-
9

z
tainment spray, you say, is to cause the air to mix

10ez

~h11
throughout the containment.

,
But I thought you were taking credit for thatd 12z

() h phenomenon to assist in avoiding the occurrence of13
a
E 14 p ckets of higher than average concentrations of hydrogen
5

! 15 within the containment then.

$
A Yes.T 163

M

17 G Okay. Now, the question I was leading to

b 18 here let's go back to the sequence of considerations--

5
19 we were discussing just before lunch. We've had an event.

"

8'

! n

20 that has caused the emergency core cooling system to be

21 activated. Under the circumstance where for the--

) 22 duration of time we're talking about for the purposes of

23 this discussion, the core remains covered.

() 24 And the hydrogen analyzer system is activated
,

25| 30 minutes after the ECCS has been activated. Now then,

ALDERSON REPORTING COMPANY,INC.
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what determines in that set of circumstances whether
7-3 I

(} containment spray will be turned on?

A The primary reason for having containment

() sprays is not to prevent hydrogen pocketing, although it

does aid in that respect --

A
"

% Right.
3 6e

A Containment sprays are there to reduce the
7

pressure that could possibly build up inside the contain-
8

j ment if you have some small steam leakage from the drywell9
z
S 10

t the containment.
S
j Now, the initiation parameter for containment

$
jj

d 12 sprays is 10 minutes, plus a certain pressure set point,
z

() which I can't reall offhand. The 10-minute --13

E 14 G Excuse me. Ten minutes plus a certain --

N
A Plus a pressure' set point.15

x
? 16 See, a pressure set point must be reached before

3
e

the containment sprays will be actuated and -- automaticall:r.17

b 18 Of course, the operator does know that he can use the
-

P
19 sprays to mix the hydrogen -- mix up the air."

8
n

20 4 Well, for the purposes of tl.is discussion, we'll

21 consider that effect of the containment spray sort of

I) 22 a fringe benefit. The primary purpose, as you've said,
V

23 is to keep containment pressure from exceeding a certain

()I 24 level.

25 Now, referencing your Figure 1, into what part

ALDERSON REPORTING COMPANY, INC.
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7-4 of the various sub-volumes indicated there does containment

(]} spray enter into, the spray itself, not --

A The spray comes out of the spray headers at the
3

() top of the containment. And the RWCU --4

G Excuse me, I have to stop you right there,
3

} because from this drawing, I'm not sure that I know what
e

is meant by the " top of the containment."
7

,

E 8
A Okay. The area that is labelled RWCU, this is

a

9 pump area. There are ring headers -- ring spray headers
i

1 cated in that region that will spray down, and it10c
z

h11 will spray into the atmos;1.ere located underneath and

3
to the sides of the -- this annulus area down into theo 12z

() 13 pool.
m

E 14 4 All right. But, presumably, as I look at that
5

! 15 drawing, there is no direct access for that spray water
5

.- i6 into the drywell area; is that correct?
E
W

g- j7 A That is correct.

$
$ 18 4 Okay. Now, if I understood your prior testi-
-

E| 19 many, or oral comments correctly, the recombiners them-
! 8
' n

| 20 selves are supportes at an elevation of approximately 232

21 feet, which is abo c where that in your Figure 1, about--

( 22 where that horizontal line occurs that you said doesn't

exist.23 ;

() 24 A When I say the horizontal line doesn't

25 exist, I'm saying that it doesn't represent a division

ALDERSON REPORTING COMPANY, INC.
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.

,

7-5 between one volume and the other.

(]) G Right. Okay --

4

: A There are platforms there.
3 j

() 4 There are things there --
4

A Yes.
e 5

h
% But at any rate --8 6e

A If I could, I have a drawing here from the --7

a rep rt referenced in the PSAR that shows the locations
8

j of the recombiners from a section a plainer view.9 ...

i
Earlier I stated that the recombiners were; 10c

z

h11
appr ximatoly 180 degrees on either side. And this dia-

E
gram will show that they are approximately 135 degreeso 12z

() n either side of the containment.13
m
g j4 % Is that a figure from the PSAR?
Y

'

k 15 A It's a figure from a report that was referenced

$
f 16 by the PSAR.
k
d

g- 17 MR. COPELAND: It's the report that Mr. Malec

$
$ 18 referred to this morning, the Reactor Systems Containment

5
19 Report."

8.

"
|

! 20 THE WITNESS: It's called "The Containment
,

21 Structures Load Report."

( 22 BY JUDGE LINENBERGER:

; 23 G Okay. For the moment, let's try to do without

() 24 that figure, since it's only implicitly in evidence.

25 What I'm leading up to is that with both recombiners
|
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7-6 sitting at or just above that elevation you in'dicated

() at which they were located, and looking at this Figure

1.2.8 from the PSAR, I would conclude that the recombiners

() will be most effective in operating on the air / hydrogen /

vap r mixture -- whatever it is above the 232 foot--

5

5
g elevation, just because -- I mea: I reach that conclusion
e

$ only because below that elevation in t_is PSAR figure
2 I

that I've been speaking about, there seems to be an awful
8

N lot of stuff installed, and above that elevation much
9

i
less stuff installed.

h 10
E

So it seems to me that circulation patterns
jj

S
w uld be less tortuouscabove the 232-foot elevation than6 12z

() b bel w it. Is that a reasonable observation for me to
13:

make?E 14
U

k 15 A The amount of open area below the thermal re-

$
combiners is approximately 25 percent of the total! 163

d
area available to be open.g 17

$
M 18 So, yes, it is not as open as the area above
=

19 the thermal recombiners. But you still have a couple of
8
n

20 thousand square feet of open area for the containment

21 atmosphere to move freely.

() 22 g on page 5 of your testimony you indicate

23 five stations from which containment atmosphere will be

() 24 sampled for analysis. The first one says the top of the

25 containment, which is a volume that is -- that readily

ALDERSON REPORTING COMPANY, INC.
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7-7

communicates with the two recombiners.
1

(]) The second station says near the top ef the

pressure vessel. Now, if_I look at your Figure 1 or the

() PSAR figure we've been referring to, those words, "near
s< 4

the top of the pressure vessel," to me cause me to con-
5

E
sider the region between the top of the pressure ve.ssel

6

and the -- what is labelled in another figure similar
7

to your Figure 1; namely, Figure 6.2-1 from the PSAR,6

rem vable drywell head.9
z

10
In other words, above the dome of the reactor

o
z

h11 pressure vessel, there is a space which is confined by

a
c curved member of some sort labelled " Removable Drywelld 12

E

() Head."13
m

3 j4 Now,.is it in that area that this number two
$

$ 15 station is located, when it says "near the top of the

$
,- 16 pressure vessel"?
3

i

m

6 17 Is my question intelligible?

$
$ 18 A I understand the question. Unfortunately, I
_

E
19 can't give you any more specifics on where the location

8
n

20 is. It's close to that area. Certainly, it's close to

21 that area.

() 22 But whether or not it's the exact top of that

23 dome is something I couldn't say at this point.

(]) 24 G Well, I only wanted to illustrate a point here,

25 I that above the pressure vessel dome and below the

ALDERSON REPORTING COMPANY, INC.
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7-8
removable drywell head -- and those are words, as I

(]) said, that come from Figure 6.2-1 of the PSAR -- there
2

is a region of volume where it seems to me things can !
3

() get relatively. stagnant with respect to circulation that
4

might be counted upon to homogenize the hydrogen'concentra-
e 5
5
N tion throughout the containment vessel.

6e

And, sure enough, that's the place where you7

have a monitoring intake station, and that's a logical
8

place for one, it seems to me.9
i

h 10
on the other hand, if, because that is a

z
! 11

local high point, hydrogen begins to collect there, I find

$
it awfully difficult to see how the recombiners up neard 12

E

() 13 the top of the containment are going to do much good with
a
g ;4 respect to cleaning up the hydrogen in that relatively --
Y

$ 15 what I think is a relatively stagnant volume right above
,

$
? 16 the pressure vessel upper head.
3
e

6 17 Well, I'm just illustrating the kinds of

$:

l $ 18 things that I'm cc erned about with respect to hydrogen

i 5
19 pocketing. I believe you said that you are not sure"

8n
20 yourself to what extent the analysis looked at the actual

21 arrangement of things inside the containment in determining

|( ) 22 where these monitoring station intakes should be. Is

23 that a --
,

!

[') 24 A That's correct. I'm not sure where they
ms

25 ! assume that there was equipment in place. I feel fairly

ALDERSON REPORTING COMPANY, INC.
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7-9 assured that they did put the major structuren into the

(]) model when they developed it.

I'd like to point out that the hydrogen levels,

() as you go from lower elevations to higher elevations,

really remain fairly much the same.
n

} G How do you know that?
e

g A Hydrogen doesn't stratify, once it's mixed.
5 7

* * # * ** **** **
8

j G Let me probe that point just a moment. Are9
z

y u saying that there are test results that indicate
10ez

j that if you thoroughly mix a certain amount of hydrogen

$
jj

with air, then stop the mixing and let that volume sitd 12z

() undisturbed for some period of time, the hydrogen does13
m

n t tend to diffuse upward?E 14
$

k 15 A When you say " undisturbed," you're referring

$
to a completely stagnant condition. That does not existT 163

d

| g 37 in this situation.
! w

b 18 There is For this particular purpose,--

| E
' b there is a fairly large air current flow inside the dry-j9

8
n

j 20 well, which would -- which dominates the diffusion

!

gj characteristics of hydrogen.

() 22 It's pretty weak. The diffusion characteristic

23 , of hydrogen is pretty weak. And I believe in the

() 24 Section 6.2.5 of the PSAR, they develop some analyses

25 to show the use of Grashof numbers at fairly low

.

ALDERSON REPORTING COMPANY, INC.
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-

7-10 velocities will maintain the diffusion of hydrogen, or
1

() will keep the concentration of hydrogen fairly constant.
,

It doesn't require much velocity at all.

() G Now, did you indicate that this conclusion is

based on some test results of some sort?
3

A Based on test results -- I believe they were

done at Los Alamos.
7

e ana ys s is just based on dimensional
8

g analysis to show that. so there's two different ways.,

i
S

---

10e
E
g 11

a
1 y 12

-

() 3$ 13
m

! ! 14

Y:

2 15

g 16

! A

g 17

$
M 18|

5
"

19
8
n

20

| 21
1

! () 22

23

() 24

25 '
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.

j THE WITNESS: I should also point out that
7-Al
() 2 we have fairly extensive experimental programs being de-

3 veloped right now to look into all aspects of hydrogen

() 4 generation, transportation, whether it can -- how well

= 5 it will mix with the air in the first place and other
3

| 6 such items.

f7 BY JUDGE LINENBERGER:

8 G Does the existence of these programs,that you
d
d 9 say we have now, imply that the Staff has some uneasiness
i

h 10 about how well the hydrogen concentration will reach a
3

| 11 uniform distribution within a containment, such as
* *

y 12 the Allens Creek containment?

() 13 A The thrust of the programs is not so much be-

| 14 cause we have concerns about that particular aspect. It's
$
2 15 more -- mainly due to the fact that we have possibilities
Y
j 16 of much higher hydrogen generation rates than were
w

g 17 previously assumed.
$

{ 18 The behavior of fairly high concentrations of
A"

19 hydrogen is the major aspect of this study.
R

20 4 Well, I can rephrase what you've said in the

21 following way, that in the event of a metal / water

( 22 reaction, that gives rise to a more rapid rate of

23 evolution of hydrogen than would be the case with the,

() 24 core covered, the lack of adequate mixing could have

25 considerably more serious consequences. And, therefore,

ALDERSON REPORTING COMPANY, INC.
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if one is worried about the lack of an adequate mixing,

]|g2 these kinds of programs you're talking about would help

either determine whether those worries are real or not. |

73
Now, I don't know whether t'l a t really is the(x_-) 4

thrust of what you're saying. But it seems to me that's
5

b
j something I can in fer f rom what you 've said,
e

A That can be inferred, yes.
7

G Have you ever blown up any hydrogen?
8

j A No.
9

i

h 10 G It can be impressive when you're not expecting
z
j jj it est,cially.
<
B

MR. COPELAND: I suspect that's true for any-d 12
3

(s-) $ thing that blows up, Judge.13a
m
g j4 BY JUDGE LINENBERGER:
E

k 15 G On page 6 regcrding our question directed to

E
.- 16 testing the operability of the monitoring, alarm and
3
W

g 17 recombiner systems, you indicate certain things can be

5
M 18 tested and calibrated, and the calibration can be com-

U
19 pleted from the control room."

8
n

20 This does not, per se , indicate whether there

21 will be a requirement that things be periodically tested,

/ hp

( j 22 analyzers recalibrated and so forth.|

| V

23 Do you know whether there will be -- for the

(mx~-)24 operation of a facility such as Allens Creek, is currently
,

25| the Staff's position to require periodic testing and

i
1 ALDERSON REPORTING COMPANY. INC.
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7-13 recalibration?
I

(} A Yes. It will be in the standard tech specs.

G Okay. Just one more question to -- a
3

{) further illustration of the basic concern that the Board
has here.,

e 5

h If the monitoring station near the -- above
] 6

{ the top of the reactor pressure vessel upper head --
5 I

N and, presumably, below the removable drywell head,| 8

4 started to indicate that the hydrogen concentration wasc 9

$ beginning to exceed three percent, or even was approachingg 10

! three percent with no evidence of leveling off, I would
g 11

" be concerned because I don't see a diffusion or flow ord nz

( ) | 13 mixing path that connects that region above the pressure
o
m

vessel with the region up above where the recombiners areg g
U

k 15
a ed.

w

S I don't understand how certain regions there.

163

can communicate with the recombine i to allow them to-

j7
w

'

h 18 do their job.
-

E And --j9
8
n

A Perhaps if I explained the drywell mixing
| 20
i

21 system, it will help.

( 22 g All right.

23 A There is penetrating the top of the drywell--

(]} I don't think it's at the vessel head ccver, but24 not --
,

25 I at the top portion, there are redundant lines that penetrate
;

| ALDERSON REPORTING COMPANY. INC.
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7-14 1 the drywell that after the initial phase of the accident

(
"

2 is over, the operator will turn on some fans. This will

3 take air from the containment at approximately 500

( 4 standard cubic feet per minute, and blow it into the dry-

= 5 well.
5

'

$ 6 This will cause the drywell air pressure to
R
R 7 increase until the suppression pool level goes down to the
N

] 8 first vent. Then you have a mixture of the fresh contain-
d
c; 9 ment air with the drywell air, bubbling through the
z

h 10 suppression pool, where it can be recombined by the re-
E
j 11 combiners.
m '

g 12 That has been analyzed to show that you can

('~ S
13 maintain the hydrogen concentrations inside the drywell5

m

| 14 below four percent, using just one of the drywell mixing
$
g 15 systems.
x

g 16 As far as the area that is above the reactor
e

h
17 vessel head, I couldn't say with certainty that the

z

h 18 drywell mixing system enters at that point, but when you
P

'

j "g 19 consider that that area is fairly small, that the
n

20 temperatures almost certainly'would have to be below
,

21 the auto ignition point.

22
|

And there are, as far as I know, no equipment

23 that could cause an electrical spark. All of these things

24 combined would make me feel somewhat assured that there is
:

25 not a problem with that particular area.

ALDERSON REPORTING COMPANY, INC.
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7-15 The drywell itself is a problem. That's why we

() have the drywell mixing system.
2

G Has there been a specification or criterion

O developed yet that will determine when the drywell mixing4

system is to be activated?
5=

5
| A Yes.| 6

g And what is that?7

A The current analysis shows that the drywell| 8

j mixing system has to be initiated no later than eight to9
i

. $ 10 nine hours after the LOCA. It can be initiated before,
i o
) z

once the initial blowdown is over, and you build upjj

*
the reactor vessel with water.d 12

(2) 5! S you do have plenty of time for actuation.i

13
S

This is assuming 10 CFR Part 50.44 release rates.E 14
U>

$ 15 g I had not before thought about that drywell

$
16 mixing system, in terms ofoits aiding the hydrogen --

d
w

| @ 17 smoothing out of the hydrogen concentration or homogenizing

5
| $ 18 the hydrogen concentration.

=
5

19 So I'm glad you mentioned that. I don't think
8
n

| 20 it is mentioned in your testimony.

21 A I thought I had mentioned it.

22 g Maybe I missed it.

23 A Let -me see if I can find it.

O
24 (Pause.)

25 I'm surprised I left it out. I guess I was

AL_ DER _ SON REPORTING COMPANYc INC.m
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7-16 concentrating too much on answering the specific Board

questions.

But, yes, that's -- The reason why we have

the drywell mixing system is to taka care of that problem,

and that problem alone, because it was a concern raised
E
9 at the CP stage for GESSAR.
$ 0

G Gee, I would think that would deserve more7

emphasis than the containment spray system, for example,8

j in assisting with the --
9

2f

h 10
A. Certainly, it's much more important.

z
E JUDGE LINENBERGER: Well, I guess that's all
g 11

the questions-I have for now, Mr. Chairman. I still have- g

8 ** residual concern about the effectiveness of this13 ,

mixing, because I am aware of a. number of types of in .E 14
U

k 15 dustrial accidents that have occurred because there has :
b

g' not been adequate mixing..
,

is
rA

But I think we've gone as far as we can go6 17
B

E 18 here with this. So that ...,
_

E
t 19 (Bench conference.)
' 8
1 n

l 20 MR. COPELAND: Your Honor, our witnesses on this

2j issue are still yet to testify; and I would expect they

22 would be able to address the problem, when we get to

23 that.

| 24 I am reminded that Mr. Weingart did, in fact,

25 discuss this problem to some extent the last time he

|

| i ... _- - - _
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7-17 testified.
1

(]) (Further Bench conference.)
'

JUDGE WOLFE: All right. Is there cross on

{) Board questions, Mr. Copeland?

MR. COPELAND: No, sir.

$ JUDGE WOLFE: Mr. Doherty?j.
e

MR. DOHERTY: Yes, Your Honor.
7

RECROSS-EXAMINATION8

g eY MR. oOHERTY:,

i
0 Can you give us a better idea of the volume10c

Z
of this space beneath the drywell head th t we've beenyy

E *

d 12 discussing?
z,

() A The space that is beneath the drywell head13

cover and the -- I'm sorry -- the reactor vessel head| 14
s

$ 15
cover and the reactor vessel head itself, that dome

U
.- 16 shape --

E
d

j7 g Yes. I think you know what we mean.

b 18 A I don't know the vo'ame offhand.
_

b
19 G Is this the first time you've ever had this

8
n

2g brought to your attention, just now?

2j A Had what brought to my attention?

I\ 22 G That there might be a problem with the\-)
23 hydrogen eddying up there above the vesse?'

() 24 A The Staff has looked at the possibility for

25 pocketing and the consequences thereof for this plant,

ALDERSON REPORTING COMPANY, INC.
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7-18 j and conci2ded that the potential for pocketing, to the

2 extent where you'd have any problems, was .agligible.

3 __-

0 4
.

= 5

$
$ 6!

-
n '

R 7
-

X

| 8

d
d 9

,

Ic
g 10
K
-. _

g 11

=
j 12

d 13
! S

| 14i

m
2 15

s
j 16
as

6 17

! $
! $ 18

E
| "

19
R

20

:

21
i

|O 22
1

23

0 24

25

'i
.
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-1
ad 1 G Has the Applicant committed to use the hydrogen

2 recombiner by Westinghouse that's in your testimony,

3 described?

( 4 A That's the model referenced in the PSAR.

e 5 MR. DOHERTY : Okay. No further questions.

@ 6 JUDGE WOLFE: Redirect, Mr. Dewey?
R
$ 7 MR. DEWEY: Yes, just a couple of questions
M
j 8 perhaps.
d
d 9 REDIRECT EXAMINATION
$
g 10 BY MR. DEWEY:
$
$ 11 G In this area of concern under the dome, would
s

I 12 it be -- if that area became a problem, wouldn't the

() 13 hydrogen inerting system, the CO system, couldn't that2

! I4 ultimately take care of the problem?
$

15 A That would be -- could take care of the

j 16 problem, yes.
W

I7 G Okay. You also speak in your testimony of a
m
$ 18 backup containment hydrogen purging system; is this the_

E I9g same as the CO2 system?
n

20 A No.

2I MR. DOHERTY: Objection, Your Honor. I think

22
|

it's outside the scope of the Board's question.

MR. DEWEY: That was one of the questions, the
r'
(~)T 24 nature of the backup containment --

JUDGE WOLFE: Well, hold it. Hold it.

' ALDERSON REPORTING COMPANY,INC.
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-2 1 MR. DEWEY: Excuse me. |

I2 JUDGE WOLFE: The witness had already answered

3 no. Was that your answer?

4 THE WITNESS: The answer was no.

e 5 JUDGE WOLFE: He had answered no before your

@ 6 objection was heard.
R
R 7 MR. DOHERTY: Then I move that the answer be
M

] 8 struck.
d
q 9 JUDGE WOLFE: All right.
2

h 10 MR. DEWEY: Well, Your Honor, the Board
E
=
$ II Question No. 7 says, specifically calls for the " nature
*

g 12 of the backup containment hydrogen purging system that
-x 5
'/ 13 may be required to function at a time when the containment

h I4 atmosphere is radioactive."
$

$
15 MR. DOHERTY: But that's not a Board question

a

d I0 coming from this panel today.
e

h
II MR. DEWEY: I think it's a followup of this

x
$ 18 line of questioning, of Judge Linenberger's questions,

E
8 regarding this area underneath the -- that specific area
"

i

20 that he was concerned of where there might be a hydrogen

21 backup.
O

| k MR. LOHE RTY : Well, Your Honor, I don't think
m

23 it is because I don't think purging system was at issue.

#
|,

The issue there seemed to me to be the possibility of a

! 25 ' pocket where hydrogen would eddy, and discussion followingl

ALDERSON REPORTING COMPANY, INC.
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-3 1 seemed to be whether that would be in fact the case.

2 (Bench conference.),

3 JUDGE WOLFE: Since the answer is no, the

4 motion to strike is sort of extraneous, and the motion

's denied.e 5 i

E

| 6 All right. Go ahead, Mr. Dewey. Any thing
'

R
& 7 more?
E

| 8 MP. DEWEY: That's all.
d
q 9 JUDGE WOLFE: You are excused temporarily,
$
$ 10 Mr. Fields.
E
=
$ II (The witness was temporarily excused.)
m

f II MR. COPELAND: Your Honor, at this time the

Os 135 Applicant could like to call Mr. Guy Martin, Jr., and
x

| 14 Mr. Walter F. Malec regarding McCorkle Contention 17 on
$
g 15 bypass leakage.
x

g 16 I believe Mr. Malec has already been sworn
w

h
I7 earlier today, and I would ask Mr. Martin be resworn. He

x
$ 18 previously testified in this case, but I think he was=
s

"g 19 dismissed.

20
Whereupon,

I WALTER F. MALEC

\_) was recalled as a witness and, having been previously sworn'

I

23| to tell the truth the whole truth and nothing but the

truth, was examined and testified as follows:-

25i JUDGE WOLFE: You may be seated, Mr. Malec. You'

ALDERSON REPORTING COMPANY, INC.
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'4 1 remain under oath.-

2 Mr. Martin, you will be sworn.

3 Whereupon,

(a/)
/

4 GUY MARTIN, JR.

5 was recalled as a witness and, having been first dulye

h
'

3 6 sworn to tell the truth, the whole truth and nothing but
E
8 7 the truth, was examined and testified as follows:
X
j 8 JUDGE WOLFE: Please be seated.
d
c; 9 DIRECT EXAMINATION
2
o

10 BY MR. COPELAND:i e
'

$
$ II G Mr. Mattin,.;.do' you:.hateainif ront ... '' u'

k

g 12 of you a document entitled, " Direct Testimony of

13 Guy Martin, Jr. and Walter F. Malec Regarding McCorkle
m

h I4 Contention No. 17 - Bypass Leakage'?
$
g 15 BY WITNESS MARTIN :
m

E I0 A Yes, I do.
M

h
I7 4 And was that testimony prepared under your

m,

5 18 direct supervision?
P"

19g BY WITNESS MARTIN:
n

20 A Yes, it was.

21
% Do you have any changes to make?

BY WITNESS MARTIN:

23
A No, I do not.

( 24
| s- 4 All right, sir.
I

l 25
| I believe that you are the person who has

ALDERSON REPORTING COMPANY, INC.
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l
'

:-S I answered all the questions contained in the direct

() 2 testimony on pages 1 through 4; is that correct?

3 BY WITNESS MARTIN:

_r"
4 A Yes, that's correct.

= 5 g Are the answers contained therein true and
6

$ 6 correct to the best of your knowledge, information and
R
R 7 belief?
A

| 8 BY WITNESS MARTIN:
d
d 9 A Yes, they are.
z,

h 10 g Did you also prepare -- assist in preparation,

3
=
y 11 of Attachnent GM-1, which is the affidavit of Guy Martin
3

j 12 and Walter F. Malec?

13 BY WITNESS MARTIN:

| 14 A Yes, I did.
$

15 G And as to those portions of the affidavit

E I0 that you prepared, are the statements contained therein
,

W

I7
. still true and correct, as you swore on the 28th day of
x

IO July 19807
E-

8 BY WITNESS MARTIN :
n

20 A Yes, they are.

21
G And do you adopt the written direct testimony

22 and the attachments thereto, which is your prior affidavit,

3 as your testimony in this proceeding?
/' 24( BY WITNESS MARTIN :

25
A Yes, I do.

ALDERSON REPORTING COMPANY, INC.
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-6 1 G Mr. Malec, did you likewise participate in

- 2 preparation of the affidavit of Guy Martin, Jr., and

3 Walter F. Malec?

(s 4 BY WITNESS MALEC:s

5g A I did.
4

3 6 G And are the statements contained therein that
R
b 7 you helped prepare still true :,nd correct, as you swore
s
| 0 them on the 29th of July 1980?
d
d 9 BY WITNESS MALEC:,

2
o

10o A Yes. That was amended by Attachment GM/WFM-2.
E

h II G All right. Do you adopt that pri n: affidavit
3

g 12 as your testimony in this proceeding?

f') 3 135 BY WITNESS MALEC:x-
a

| 14 A I do with one correction.
$
g 15

G All right.
x

d Ib BY WITNESS .uEC:
W

h
I7 A It's on page 2 of Attachment 2 in the

x
M 18 next-to-the-last paragraph. It begins, "All containment-

19
g isolation valves which have Type 'e' -" change to

' 20
l Capital "E" to be consistent with the notes in Table

21
6.2-12 of the Allens Creek PSAR.

(\ 22\_/ G Would you repeat that change.

23 ' BY WITNESS MALEC:
('S
kJ A On page 2 of Attachment 2.

25
G That's tachment GM/hFM-2?

I

| ALDERSON REPORTING COMPANY. INC.
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s-7 1 BY WITNESS MALEC:

( 2 A That is correct.

3 The next-to-the-last paragraph starting
( 4 out, "All containment isolation valves," the letter

e 5 "e" that is lower case within
h

,
the quote should be

j 6 changed to capital "E" for consistency with the notation
R
R 7 of Table 6.2-12 of the Allens Creek PSAR.
K
8 8 g Are there any other changes?
d
d 9 BY WITNESS MALEC:
b
g 10 A No, sir.
8
$ II MR. COPELAND: At this time, Your Honor, I
3

I 12 would ask that the testimony of Mr. Martin and Mr. Malec,

() 13 together with the Attachment GM-1 and Attachment GM/WFM-2

h I4 be incorporated into the record as if read.
$

15 JUDGE WOLFE: Any objection?

E I0 MR. DEWEY: The Staff has no objection.
W

h
I7 MR. DOHERTY: Your Honor, I wish to take the

x

h IO witnessas on voir dire.
E I9

! 8 JUDGE WOLFE: All right.
! n

20 VOIR; DIRE EXAMINATION

BY MR. DOHERTY:
,

| \J G Mr. Malec, I would like to start with you.

23
i You st',ta your education is at Polytechnic

| ) Institute of Technology. I've never heard of the place.

25
I don't mean to say you went to an obscure place, but can
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,-8 1 you tell me where that is?

2 BY WITNESS MALEC:

3 A Yes. It's a recent name change. When New

4 York University sold its School of Engineering and Science

! e 5 to Brooklyn Polytechnic Institute, subsequent to that
5
g 6 change of schools, the Institute was renamed Polytechnic
R
& 7 Institute of New York.
X

| 8 I started the program at New York University
d
c; 9 and finished up at the old Brooklyn Poly, whose name is
z

10 now Polytechnic Institute of New York.
3

h II MR. COPELAND: Your Honor, if I might
a
p 12 interrupt for just a second.

13 I hope it's clear to the Board that the exhibits
m

| 14 that are contained in here as well as the professional
$

15 qualifications of these two gentlemen are part of the

d 10 prior affidavit,
e

h
17 So whenever it is incorporated in".o the

m

{ 18 record, that will include their professional qualifications
'

e
II as well.g

20 Excuse me, Mr. Doherty.

II BY MR. DOHERTY:

22
4 In your position as supervising engineer, how

23 large a staff do you have?

24
BY WITNESS MALEC:

A I have two roles as supervising engineer. I

|

ALDERSON REPORTING COMPANY, INC.
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'9 1 supervise a staff of about 22 engineers directly, and-

2 approximately 125 engineers and designers indi::ectly.

3 g And then you just list the Allens Creek plant

( 4 there. What was that intended to mean? You wrote, #

5 " Houston Lighting & Power Company - Allens Creek."

$ 6 What were you scying there? Is that saying
R
d 7 that's your sole responsibility in terms of these things
;

[ 8 below it?
d
q 9 BY WITNESS MALEC:z

10 A That's correct.
3
m
$ II

G What is HVAC, please?
*

y 12 BY WITNESS MALEC:

g
13 A Heating, ventilating and air conditioning.

E 14
i w g Okay, and on'what components have you done

Y
'

h stress analysis?
m

E BY WITNESS MALEC:e

A I beg your pardon?
z
$ 18

G On what components have you done stress=

19
8 analysis, or are you responsible for the stress analysis

for?

'l^
BY WITNESS MALEC:

(k 22
(/ A The stress analysis for the piping on Allens

23
Creek.

I) 24k- I have not done it directly. I have administrativ:
25

supervision responsibility, project execution for the *
..

- - - _ "" ? 9"^" " !^' """ " " " "
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-10 1 Strass Analysis Group. They have their own technical
n

2 supervisor.

3 G Okay. Prior to that, I see you were a,

( 4 principal. engineer, and you list as your foremost

e 5 function, " Responsible for preparation and maintenance of
E

$ 6 ECCS and BOP flow diagrams." '

R
R 7 Now, maintaining a diagram to me implies some
s
j 8 kind of keeping up with changes; is that essentially what
d
q 9 that is?
z

h 10 BY WITNESS MALEC:
!

$ II A That's correct.
k

g 12 0 And then prior to that you were a senior

iS
'>5 13 engineer. Was that a supervisory position or not?

m

| 14 BY WITNESS MALEC:
$

h
15 A Me, sir. Those are administrative grades.

=
g 16 Senior engineers and principal engineers are administrative
e

h
I7 pay grades.

m

} 18 Lead engineer is a functional title. It's
P"

19 an assignment.g

20 In those two assignments I did in fact as a

21 lead ennineer supervise as many as four other individual

\ engineers; but I did report to a supervising engineer.

23
G And as a supervising engineer, did you do

O'-

24 direct kinds of engineering work without -- not administra-

25 tive work, but what you'd call more hand's-on type work?

ALDERSON REPORTING COMPANY, INC.
.
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-11 1 BY WITNESS MALEC:

( 2 A I do both administrative and technical work as

3 a supervisor.

( 4 O All right. Is bypass leakage in a containment

e 5 vessel similar to leakage in a ship hull or are they really
6

$ 6 too remote to have much transfer of skill?
R
$ 7 BY WITNESS MALEC:
M-

| 8 A There is an analogous relationship, not
d
q 9 direct. One could make some type of analogy there.
$
$ 10 It's not directly applicable one to one, but
s
$ 11 it's analogous.
3

N I2 JUDGE LINENBERGER: Sir, could you pull your
5O 13 microphone much closer, please. We are having trouble

| 14 hearing you up here, too.
$
g 15 Thank you.
m

E 10 BY MR. DOHERTY:
M

h
17 G Mr. Martin, I notice that your emphasis seems

x
M 18 to have been in radiological engineering or something of
P

I9g that order.
n

IU There is a statement in the affidavit of you

21 it's on page 2. It states, "However,both that states --

22 for practical purposes, the containment must be penetrated

23 by piping and other openings."
,

p). 24\- This is talking about leak type barriers.

How is it that your expertise in radioactive

ALDERSON REPORTING COMPANY, INC.
.-. . - - - . -, _ _ - - , - .
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-12 1 fission products fits into leakage testing?

2 BY WITNESS MARTIN:

3 A Leakages that you get from the containment, post.-

4 loss of coolant accident or any other accident which

e 5 occurs inside of containment, result in off-site radiologica.1
b

$ 6 exposures.
R
& 7 So, therefore, the nature of my work, as far
M
8 8 as like you called it, appears to be a radiological expert,
d
c 9 ties in to the leakages from a containment structure in

,

z

h 10 the sense that if it were not for the leakages from the
=
$ Il containment, there would be no need to do those
is

| I2 calculations.

pd 3
5 13 or conversely, because of the leakages from
m

| 14 the containment, then off-site radiological exposures
$
g 15 have to be performed.
m
'

16ii (L Okay. Mr. Malec, did you contribute to the
i as

I7 PSAR? Was that scme of your duties?
!*

h IO BY WITNESS MALEC:
n
8 A That's correct.
n

0| MR. DOHERTY: I have no further questions,

21 Your Honor, and no objections.
| O

U JUDGE WOLFE: Absent objection, the testimony
|

23'

of Guy Martin, Jr. and Walter Malec regarding McCorkle

Contention No. 17, inclusive of the attachments identified

|
by Mr. Copeland are incorporated into the record as if

ALDERSON REPORTING COMPANY. INC.
- - . . . . ._ . -. _. .-
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2

1-13 1 read.

O'

2 ( Applicant's Testimony of Guy Martin, Jr.

3 and Walter F. Malec on McCorkle Contention No. 17

4 follows:)

g5 ___
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3
| 8

d
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a
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$
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UNI'TED STdTES OF AMERICA1
NUCLEAR REGULATORY COMMISSION

O BEFORE THE ATOMIC sal'ETY AND LICENSING BOARD

3

(~, In the Matter of S

V S

HOUSTON LIGHTING & POWER COMPANY S Docket No. 50-466
5 g

'

(Allens Creek Nuclear Generating S
6 Station, Unit 1) S .

Y
DIRECT TESTIMONY OF GUY MARTIN, JR, AND WALTER F. MALEC

8 REGARDING McCORKLE CONTENTION NO. 17 - BYPASS LEAKAGE

9

10 Q. Mr. Martin and Mr. Malec, have you reviewed your

affidavit on McCorkle Contention No. 17, which affidavit is11

attached hereto as Attachment GM/WFM-l?12 ..
.

A. Yes.

Q. Are the statements contained in the affidavit ,

still true and correct?
15

A. Yes, except for the changes described in the errata.

attached hereto as Attachment GM/WFM-2.
17

Q. Mr. Martin, have you reviewed that portion of the

18 Board's Order of September 1, 1981, wherein the Board
19 calculated the amount of unfiltered leakage (0.0195%) to be

20 approximately 40% of the 0.5% total leakage?
21 A. Yes, I have.

22 Q. Would you please address the questions raised by
(\
K_d the Board at pages 4 and 5 of the Order?

24 A. A review of the values presented in the Board's

^^
. .

- . - .

-1-
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order reveals that an aritNmetical error has been made. The1

j|[ bypass leakage is 0.0195% of the containment volume per day

g appr ximately 4% of t'he 0.5% containment leakage rate3

value. The Board's statement concerning the calculation

* 9Y 9"* * # " * * * YP""" *" #9' #^ "* *
5

.

correct. However, it should be noted that the presently

calculated bypass leakage value of 0.0195% of the containment

volume, if it were to occur, would result in a thyroid lose
8

value equal to one-half of the 10 CFR Part 100 thyroid dose
9 .

2 of the Stafflimit. As stated in the Supplement No.

10 Safety Evaluation Report, the atmospheric dispersion factor
^li

at the exclusion zone boundary has decreased. However, t.he

12 bypass fraction of 0.0195% is based on a previously calculated

atmospheric dispersion factor which is 67% higher than the
~

14 dispersion factor which would have been calculated using

15 current NRC guidance and site meteorological data. Conse-

16 quently, offsite doses would be significantly lower than

17 previously determined if they were calculated using this

18 oypass fraction in conjunction with the current NRC Staff
| '

19 atmospheric dispersion factors. At the Operating License

stage the bypass leakage value will be recalculated to20
reflect the latest NRC methodology and site meteorological

! 21
data to calculate the site-specific atmospheric dispersion

22
! (^' ') factors.
i..x'

-

The Board's mention of the containment leak rate
24

|
- -. - ..- . - -.

--
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which was specified as both 'a percentage of weight and volume -
1

denotes that the presentation of this value as a function of^

U
these tw'o parameters has caused a degree of confusion which

3

warrants some clarification.
,

I
\' ' ' In the calculation of the offsite radiological
5 *

doses to show compliance with the siting criteria of 10 CFR
'

6
Part 100, the containment is assumed to leak'at a constant

7
leak rate of 0.5% of its volume per day. From a dose

8 calculation standpoint, the radionuclides, uniformly mixed
9 in the containn.ent atmosphere, are assumed to leave the con-
10 tainment at this constant leakage rate regardless of the flow

*1 rate of carrier air in which they are assumed to be mixed.1

12 The maximum containment airborne concentration of these radio- ,

- nuclides will occur at standard temperature and pressure (STP)
*

14 conditions. Therefore, the air leakage expressed in terms

15 of a fraction of the containment air volume at STP conditions

16 will have the same radionuclide concentration and hence will
be sclected as the technical specification value to be met, in

17

is testing, in order to remain within the dose criteria of 10
"

CFR Part 100. The leakage rate can be expressed as a
19

percentage of weight per a unit of time by converting volume
20

to weight. Under test conditions, the containment will be
,

21'

pressurized, the leak rate measured and compared to this

technical specification value. The Board's statement isg

horrect in that the a is no difference in percent by weight~'

24

'-
- .
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1 and percent by volume no matter how it is expressed, since,
-

g ultimately, the actually measured quantity will be either a
mass or'a volume of air per a unit of time.

3

O
5 .

6

7

8

9

10
.

11

12 ..

15

16

17

18
.

19

20

21

i 22

| n
L>,
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Attcchm:nt GM-1"

I,
'

UNITED STATES OF AMERICA
~ ~ ~

g NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

. HOUSTON LIGHTING & POWER Docket No. 50-466
COMPANY )

( )
(Allens Creek Nuclear )_,

Generating Station, Unit )
No. 1) ).g

AFFIDAVIT OF GUY MARTIN, JR.,

{,

-
'

State of New Jersey
[ County of Bergen

.

I, Guy Martin, Jr., Supervising Radiological Assessment Engineer, Allens Creek
b.- Proj ect , for Ebasco Services Incorporated, of lawful age, being first duly sworn,
- upon my oath certify that I have reviewed and aa thoroughly familiar with the

statements contained in the attached affidavit addressing intervenor Brenda
McCorkle's Contention 17 regarding filtration system leakage.- All statements

- contained therein,which relate to Ebasco Services Incorporated scope of supply
for the Allens Creek Nuclear Generating Station, are true and correct to the

7 best of my knowledge and belief. /~ ,

/ m-

.g. ," x .g ..f /
: - - .

. /'- Subscribed and sworn to before me this .M day f S r ., ,4 0.

) 7 :..

.w. t..

I-

_

>g

m

.

-

L.

Poem

MIS

-
"

./
* **

g ,

Q, c. ; y f , ; l '' Ia c..'l ,_ i \ O i * 'y
.
**

CAROL 'A. GMTENOK V-

| .~
NOTW PU90C OF NEW JER$EY j!

.

My commission DFtPES SEPT.18, IM3 o

, _
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iE .

,.

t- .

-.-..-..-.:---.--
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W ITED STATES OF AMERICA-4

h NUCLEAR REGULATORY COMMISSION
%

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

i

It In the Matter of )
!-O >
! HOUSTON LIGHTING & POWER ) Docket No. 50-466
.; g COMPANY )
i )

*

I (Allens Creek Nuclear )
Generating Station, Unit ),l No. 1) ){

9.-

0j( AFFIDAVIT OF WALTER F MALEC

jr
h State of New Jersey

_
County of Bergeni

f I, Walter F Malec, Supervising Mechanical Nuclear Engineer, Allens Creek
'

$ Project, for Ebasco Services Incorporated, of lawful age, being first' duly
sworn, upon.my oath certify that I have reviewed and am thoroughly familiari

i[ ..-with.the. statements contained in the attached affidavit addressing intervenor |

Brenda McCorkle's Contention 17 regarding filtration system leakage and that
,

:
'

all statements contained therein.are true and correct to the best of my
'

- knowledge and belief.
.-

'~

$0& k)h )) -l

i .

.ON day of u c' ,1980.! - Subscribed and sworn to before me this '

;- ) T.

i r- i ../. -
;
. _

~ , A. 3 i d.f. M s ~~dk .- .

CAROL A. CPITENOK [!_.

NOTARY PUBUC OF NEW JrPerv''-.
'

MY COMMISSION (XP!R(3 SIPT,18,1983
'

-

!|
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^O.
_

.

pet

M

w h

4

- - _ _ _ . (,, , . . - _ . . .,-4..%,. . - . +. =



-. __ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

} Atttchm:nt GM-1-

1

I UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

O 8ErORE TaE ATOMIC sArETr ^uo-tICEnsInc 80xao

In the Matter of Sl (') g
V HOUSTON LIGHTING & POWER S

COMPANY S Docket No. 50-466
I S

(Allens Creek Nuclear S

Generating Station, Unit S

[ No. 1) S

.

AFFIDAVIT OF GUY MARTIN, JR.
I AND WALTER F. MALEC
_.

I My name is Guy Martin, Jr. My business address is Two

World Trade Center, New York, N. Y. I am the Supervising Radio-
1

logical Assessment Engineer for the Allens Creek Project employed-.

I
-- by Ebasco Services Incorporated. The statement of my background

F)(
and qualifications is attached as Exhibit I to this testimony.

\

[ My name is Walter F. Malec. My business address is 160
,

r-

/ Chubb Avenue, Lyndhurst, N. J. I am the Supervising Mechanical
H

Nuclear Engineer for the Allens Creek Project employed by Ebasco
- Services Incorporated. The statement of my background and

P qualifications is attachedlas Exhibit II to this testimony.
f
'~

_ This affidavit addresses the issues raised in McCorkle
b Contention No. 17. The contention states that the Allens Creekt_

' ' , , containment as designed will allow 20 percent of the containment
f
i- leakage to bypass the filtration systems.
. Up

-
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] I. Introduction

The Allens Creek containment consists of a free-standing

1O steel shell 1 1/2 to 1 3/4 inches thick which enclo the

reactor vessel holding the reactor fuel. The containment is

designed to protect the public from the release of radioactivem

} fission products by providing a leak-tight barrier. However, for

practical purposes, the containment must be penetrated by piping

Y
and other openings. Although these penetrations are sealed by,

some means such as redundant valving, a certain quantity of

leakage is inevitable. NRC regulations (10 CFR, Part 50,

[| Appendix J) limit the quantity of leakage allowed.

II. Containment Leakage Excected for Allens Creek

f
The Containment Vessel is a seismic Category I steel_

j!. O
shell designed to confine the radiocctive materials, gases under

F pressures and temperatures associated with a loss-of-coolant

accident and all other abnormal operating conditions. The design

leak rete will.be 0.5 percent by weight of the contained atmosphere

, per day at calculated peak pressure. The Containment Vessel will

be designed to contain any leakage from the drywell and the

noncondensable gases from eactor vessel blowdown by the safety / relief"

( valves or from the rupture of the largest pipe inside the drywell.
.

To determine the type of leakage which can be expected,
.e.

7 a list of all potential leakage paths through containment penetrations
!

was compiled (Table 6.2 -12a of the Preliminary Safety Analysis
mO ..

-

-2-
_
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) Report). This list is reproduced as Exhibit A. From this list,
.

only six penetrations constitute potential unfiltered leakage

} ()
paths. These six penetrations are listed in Table 6.2-13 of the

PSAR and the table is reproduced as Exhibit B.
)
~ In arriving at the list contained in Exhibit B, an

3 evaluation was made of all lines which penetrate the containment
_

to determine the number and types of barriers to bypass leakage

|
provided for each line. The types of bypass leakage barriers

_

| considered were as follows:p

(a) Isolation valve outside containment.""

l

l (b) Isolation valve inside containment.
,_

(c) Closed Category I piping system inside

I
containment.

- (d)... Closed. Category I piping system outside''

_O
- - containment.

2 (e) Water seal in line. _

,

n
(f) Line beyond isolation valve outside contain-

ir_ ment vented to annulus for filtration by the Standby
p

- Gas Treatment System (SGTS) .

I (gl Line terminates outside containment in filtered
-

ECCS Area of Auxiliary Building.

Leakage barriers of types (c) through (g) effectively climinate
_

7. any bypass leakage. Leakage barriers of types (a) or (b)

hc:) -

limit but do not eliminate bypass leakage. Therefore, lines

:
|*

_
-3-
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* containing any of- tha bypar.; leakage- barriers (c)--through (g)
I were not considered as potential bypass leakage paths. Lines

[}
containing only types (a) or (b) were included in Exhibit B as

- potential unfiltered leakage paths.

III. Unfiltered Leakace.g

-

The amount of containment leakage allowed in the'

I Technical Specifications will be significantly less than

that which would produce total off-site doses equal to the
'l

10 CFR 100 limits. The contributors to this total leakage include-

(
the Standby Gas Treatment System releases, leakage to the con-

I trolled ventilation ECCS area of the Auxiliary Building and all
(

l unfiltered bypass leakage. The actual value of the bypass leakage

technical specification will be determined as a result of LOCA
T

dose calculations performed when the FSAR is prepared for submittal.n
- However, a value of .0195 percent / day of the containment volume

~

is the present best estimate of the maximum total unfiltered

;2 bypass leaxage based on preliminary LOCA dose calculations.
-

These dose calculations are provided in detail in Section 15
'

1/
and Appendix 15.A of the PSAR.-

1[7 IV. Tests and' Inspections

4~ In order to assure that the containment will
_.

maintain its expected level of leak-tightness, Applicant

will conduct a leak testing program in accordance with
:t

- 1/ The fraction of total containment leak rate technical
specification which will be released.via potential bypass -.

j_ , - leakage lines is quoted at PSAR, p. 15.A-4b as 2.9 x 10-2,
i This number is a typographical error. The correct value is
4 3.9 x 10-2,

TO
j u -4-
.- _
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,1 Appendix J of 10 CFR 50. As required by Appendix J, three

'fypesoftestswillbeperformed: -

| ( I

Type A - This test will measure the primary reactor

. containment overall integrated . leakage rate. It will be

conducted after the containment is completed and ready

( for operation and again about once every three and one-

third years thereafter. In addition, any major modification

i_ or replacement of components of the primary reactor
i

containment performed after the initial leak rate test

-

shall be followed by either a Type A test .cn: a Type B

il~ test of the area affected by the modification.
-

Type B - Appendix J defines these tests as those:

F
intended to detect local leaks and to

-

measure leakage across each pressure-
containing or leakage-limiting boundary

' -(']) for the following primary reactor-

containment penetrations:

$ 1. Containment penetrations
,

whose design incorpor'ates resilient
'7 - seals, gaskets, or sealant compounds,

- piping penetrations fitted with
expansion bellows, and electrical

^I.,

penetrations fitted with flexible metal
seal assemblies.. . .

.-

T 2. Air lock door seals, including
door operating mechanism penetrations

~

which are part of the containment
7 pressure boundary.

- 3. Doors with resilient seals or
- .

gaskets except for seal-welded doors.
'[
L. 4. Components other than those
;- (]) listed above which must meet the acceptance .

criteria in III.B.3 of Appendix J.o"

. _

-5-.
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Excspt for containmsnt air locks,_Typ3.B' tests will be

!
conducted during each reactor shutdown-for major fuel

~

)
reloading but in no case at intervals greater than two

years. The seals of the personnel air locks will be

l' O.
tested after each opening-or, if left udopened, at an

interval not to exceed one year.

}
_

Type C - Type C tests are those intended to measure

containment isolation valve leakage rates. The contain-

- ment isolation valves included are those that:

1 1. Provide a direct connection
L between the inside and outside atmospheres

of the primary reactor containment under
normal operation, such as purge and ventila-
tion, vacuum, relief, and instrument

' ~

valves;
-- .,_

2. Are required to close auto-
matically upon receipt of a containment
isolation signal in response to controls

'

r() - intended to effect containment isolation;

3. Are required to operate intermit-
- tently under post-accident conditions; and

4. Are in main steam and feedwater
_ piping and other systems which penetrate

' containment of direct-cycle boiling water ~
F- power reactors.

[[ Type C te'sts shall be performed for isolation valves

during each reactor shutdown for major refueling.

j, V. Conclusion
{
l_ The Allens Creek containment will be designed to

J limit leakage to 0.5 percent by weight of the containment
~

[}
atmosphere per day at calculated peak pressure. Applicant has

'. -6-

iLO
F _
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:, -
.

;t.

:t calculated that, under loss of coolant accident conditions, a
.,

maximum of .0195 percent per day of containment volume may escape

via the potential bypass leakage lines and that the resulting
,_.

doses will not exceed the limits of 10 CFR Part 100.~ Hence,"

"O Intervenor's claim that 20 percent of the containment leakage

il will bypass filtration systems does not reflect the present

7
-| plant design and the updated bypass leakage fraction calculations

L|' contained in PSAR, Section 15 and Appendix 15.A. Finally, the
;\.

!, projected containment integrity will be assured by performing

k- the leak-rate tests called for by 10 CFR, Appendix J.
if
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"XHIBIT A
. |

.,

:I
EVALUATION OF POTENTIAL

BYPASS LEAKAGE FOR CONTAINMENI
O-

.

"|
PENEIRATIONS

.

Line Bypass Cons,idered-

PotentialSize Leakage .

g
System Service -(in.) Barriers * Bvrass Path

.

I Main Steam Lines 26 A, B, H No
A, B, C, and D''

1

'l Feedvarer A and 3 20 A, B, E No

r
RHR Pump A, B , and 24 A,D,E,G No;

[[ C Suction from Sup-

j- pression Pool

|I RER Shutdown Suction 20 A,B,D,E,G No
'g'

From Recirculation
Loop

r[- RHR Return A and B 12 A, B, D, I, G No'

f to Recirculation .

1 L

L O
oop

T'. RHR A, B, and C 12 A,B,D,E,G No
II:. LPCI
:L -

*

(r RHR A, B,'and C 18 A,D,E,G No
Pu=p Test Lines to

,.

f Suppression Pool

HPCS Pu=p Suction 24 A,D,E,G No

|[ from Suppression
Pool

I
..

p HPCS Pu=p Discharge 12 A, B, D, E, G No

T HPCS Test Line to 12 A,D,E,G No

| _ Suppression Pool

(~ HPCS Mini =um Flow 4 A,D,.E.G No

L Line

c
-

<

,
LPCS Pump Suction from' 24 A,D,E,G No
Suppression Pool

(Q LPCS Pu=p Discharge 12 A,B,D,E,G No
" to Pressure Vessel

$ ''

A,D,E,G NoLPCS Test Line.,

_-

|
-
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EXHIBIT A

-|1

Line Brass Considered
Size Leakage Potential. i System Service (in.) Barriers * Evoass Fath

^

Steam Supply the RCIC 10 A, B, D No
[ Turbine and R*4R

Heat Exchanger,

g RCIC and RER to 6 A, B, D, E No
Head Spray

RCIC Pump ' etion from 6 A,D,E No
'

Suppression Poci
f,"

l RCIC Turbine Exhaust 12 A, D NoI to Suppression Pool
t-

;{| RCIC Pu=p Di.scharge 2 A,D,E No
Minimum Flow Bypass

e
RCIC Vacuum Pump 2 A, G - No

|} Discharge
r -

;; CRD Pump Discharge 2 A,B,E Noa.

Starion Air Supply 2 A, B Yes

|{ '
;

Instrument Air 2 A, B Yes'{
_

Supply ,

i __ Reactor Building F, A, B , E NoiI Closed Cooling
|{ Water Supply
i
[ Reactor Building 14 A,B,E No
,r - Closed Cooling i

i Water keturn
E .

Reactor Water Clean- 4 A, B , E No
up to Condenser and -

r_- Rad.vasteu

I

i Reactor Water Clean- 4 A, B, E No
- up Backwash Transfer

{q Pu=p Discharge

i Main Steam Drains 3 A, B , E No|E to Condenser

|O
-c

-

_,

,

-
.

;L '

,_ . - . . . _ _ . _ _ _ _ . . - . _ _ _ . . . - _ _ ,_ _.__._..,...,_.._. _ .._ _,_.....,.._. .~. .-.___ _-. __--_
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EXHIBIT A

!!
.

Line - Bypass Considered
I Size Leakage Potential

Svstem Service (in.) Barriers * Evuass Path

| LPCS Mini =u= Flow 4 A.D,E,G No
-\ Line

| RER Pu=p Min 4 um 4 A,D,E,G No .~

Flow Line (Typ'3),

Chilled Water 4 A, 3, E No. g
.

Syste= Supply

- Chilled Water
-l System Return 4 A, 3, E No
.r-
1
!4 Containment
3 Purge Supply 4 A, 3, F Yes

ff'
( Hydrogen Purge 4 A, B, D No

j| Exhaust
.r -

Contair:sent Vacuum 18 A, 3, F No,

~[ Relief A and 3
,

' Fuel Transfer Tube 32 A, 3, E No
r
L~. De=ineralized Water 4 A, 3, E. No

Supply to Contain-
- ment

Discharge frem Fuel 6 A, 3, E No

| ... Pool Cooling and
- Cleanup to Contain-
'' ment.Poel

i . _ _

Inlet to Fuel Fool 10 A,3,E No_

[ Cooling and Clean-
, up frc= Contain-
i ment Pool.u

Condensate Makeup '2 A, B, E No
' Cupply
,_

w

Drywell Floor Drain 3 A, 3, E ' No
J Discharge Header.

L

Containment Floor 3 A, 3, E No,

?

(1
Drain Discharge

-

,

I
,-

b*,

-. ,, - . .-- . . . , - . - , . - . .. . , , , , ,,.._...,..~.-.,~,.,,---g., -,,~.mp-.- --
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EXHIBIT A l

}.

f,n
G

- Line Bypass Considered
Size Leakage Potential

Syste,Servica (in.) 3arriersd Byoass Path
A
\s' Cor tain=ent Ventilation 36 A, 3, F No

Air Supply and Exhaust

Dry rell Con :ain=ent 3 A, 3, E No
Equip =ent Drains .

1

h
_

0
_ * Possible 3ypass Leakage Barrier Designation :

A. Isolation valve outside contain=ent
3. Iso ation valve inside containment
C. Closed Category I piping system inside containment
D. Closed Category I piping system outside containment
E. Water seal in line
F. Line beyond isolation valve outside containment vented to . annulus
G. Line ter=inates outside containment in filtered ECCS area ofs

[ ) auxiliary building

-
.

.

.

e
!

I

|r

.

s
'

6

.

cn
(/

-

m

. i>,

-

.
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EXHIBIT B
L:?:
.

.

| POTENTIC UNFILTERED CONTAINMENT

3YPASS LEAKAGE PATE_S
,.

..

Linef Descriotion Size (in)

Station Air Supply 2

{ Instrument Air Supply 2

| Containment Purge Supply (2) 4
r

Main Steam Line Guard Pipe
4

Feedwater Line Guard Pipe-

Personnel Air Lock

.

.

IL'
:c .

_

:-

-

.M

-

.

6

h

$

r

,

'O
-

,_.

6

-
*
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' GUY MARTIN, JR"~
.

- ----15upervising Engineer
Radiological Assessment

.

SUMMARY OF EXPERIENCE (Since 1965)_
.

Total Experience - Fifteen years participation in Safety
Analysis Reports, Environmental Reports, SAR amendments,

> licensing documents, and cost analysis for insurance
premium determination.

1 ?rofessional Affiliations - karican Society of Mechanical Fagineers
Health Physics Society
American Nuclear Society

a

: Intern-Engineer in New York State,
Certificate No. 022127-

,

#~ Educat' ion - MS, Polytechnic Institute of New York, 1976
k. Nuclear Engineering

3E, City College of the City of New York,

[ School of Harvard University School of Public

L Health, 1977 - Radiological Surveillance Course.
'

REPRESENTATIVE-E3ASCO PROJECT EXPERIENCE (Since 1973)-

'~ -- " Supe:. -ising- Engineer

Participate in the coordination, technical review and pre-
- paration c.# Safety Analysis Reports _ (SAR) , Envircnmental
L, Reports Oa) , SAR amendments and other licensing documents

(.e.g., Appendix I to 10 CFR 50 studies) for submittal to
the Nuclear. Regulatory Commission as par. of the application.a
for Construction Permit and Operating Lic mse of nuclear,

power plants.
~

.

Areas of complete responsibility include sections of the SAR
r dealing with the radiological dose assessment work associated-

|, with normal and hypothetical accident conditions. In this

I regard, conduct safety reviews of systems, specifications and
|- operation from a nuclear safety viewpoint and check their
| compliance with es cab.lished nuclear safety criteria.

_

Furnish technical support in the preparation of testimonies
for safety hearings and ACRS presentation. Study, develop,
maintair and use appropriate methods, including computer

.h programs for evaluating radiological exposures.

L -

:Q
r

em. "r.,
.

| -

1,
_ , _ _ - _ . . . _ . . _ . - . . _ . . . . . . - , _ . . . .

._ m... .
. _ _ _ ..
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GUY MARTIN,.JR (Continued) ;

\

O rRioR ExrzarssCt <8 vee =s) !

r
!

Equitable Life Assurat.c.e Society of the USl
-

_ Q
Cost Analyst>

Work involved calculating and analyzing cose of various
activities _ perforned throughout the company; assisting,

departmental managers in their budget preparation work.'

Made statistical studies for determination of activityinforma-;

costs and providing-company's actuaries support
tion for premium determination,_

t

.

Dividend Specialist

P Reviewed and analyzed dividend and claim reserve cal-
{

culations. Prepared d trsement authorizations and
dividend information r. srts for policy holders. Parti-

cipated in training programs for new employees .r
(

~

Publications _ .

- Meeting the dose requirements
~

.

- --.- Martin , G and J Thomas 197 8 .
of 10 CFR -100' for site 'shittability and general design

-
~-

criteria 19 for control room habitability: a parametric_

Transactions of American Nuclar Society 24th
-

approach.-

Annual Meeting, Vol. 28. .
-

-.

Fission 2120:Martin, G, D Michlewicz and f Thomas 1973.
a program for assessing the need for engineered safety_

accidentfeature grade air cleaning systems in post -

Proceedings of 15th DOE Nuclear Air Cleaning
-

environment.
Conference.~

,

Letizia, A P , G Mattin and J F Silvey 1979 ', - Implicationsr~

for nuclear f acilities of changes being initiated in the NRC!

standard atmospheric diffusion model. Proceeding of the 41st"

Annual Meeting of the American Power Conference.
-

,.

__

Bhatia, R K, Mauro, J, Martin, G. Effects of Containment
Purge on the Consequences of a Loss-of-Coolant Accident.F

L Transactions of American Nuclear Society 1980 Annual Meeting.
.

O
B

.

-

. 3,_

W
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-

Born Philadelphia, Pennsylvania
'

-) Education Polytechnic Institute of Technology, degree of Engineer
in Nuclear Engineering - 1978

._ Massachusetts Institute of Technology, MS in Nuclear
Engineering - 1970

('' 3
U.S. Coast Guard Academy, BS - 1968

%)
Member American Nuclear Society

Registered Professional Engineer in the State of New YorkLicensed
(No. 56673)

Experiencer
;

1980 Ebasco Services Incorporated, Lyndhurst (NJ) Office;
Supervisin; Engineer, Mechanical-Nuclear Engineering

p Depart =ent.: -

:
L..

1-Houston Lighting & Power Co - Allens Creek NGS - Unit No.
_

120^ W(e-) BUR
_. TechnicsL and administrative responsibility for =echanical,
r fire . protection, plu=bing, HVAC, stres: analysis, hangers and

-ities. Includessupports, and inservice inspection act

f)
schedules, budgets ,' an-d ~cl'ient. relatiou <.'

rQ
1978-1980 Ebasco Services Incory--ted, Lyndhurst (NJ) Office;

Principa' Engineer, Mechanical-Nuclear Engineering
-;

'

- Department

- Houston Ligt.. ag & Power Co - Allens Cr'eek NGS - Unit No.1 -~

. 12001M(c) BWR, Lead NSSS Engincer

Responsible for preparation and maintenance of ECCS and BOP
flow diagrams, piping layouts, system design descriptions,,

inservice inspection provisions, Nuclear Island building

h
- general arrangements, PSAR and FSAR preparation, equipment

r

sizing and specification, NSSS vendor interface for corre-H
spondence, drawing review, and contract administration.N

.q

Pi Ebasco Services Incorporated, New York Office; Senior Engineer,
~1976-1978'-

Mechanical-Nuclear Engineering Department including:L

_

Bouston Lighting & Power Co - Allens Creek NGS - Unit No.1 -#~

_ h I200 }M(e) BWR, Lead NSSS Engineer

Louisiana Power & Light Co - Waterford SES Unic No. 3 -
_

1165 FM(e) PWR. Lead NSSS Engineer
.

(
\J (Same responsibilities as listed for 1978-1980 above.)

-

_

p.

- -- .

..

* . . . _ _ _ . . . . . , _ ._ . ,o
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1976-1978 Responsibic for preparation and =aintensnca of ECCS cnd
(Cont' d) BOP flow diagrams, piping layouts, system design decerip- |

tions, inservice inspection provisions,' Nuclear Island |

building general arrangements, PSAR and FSAR preparation,
(, j equipment sizing and specification, NSSS vendor interface

for correspondence, dcawing review, and contract adninis-''
tration,

r,
*

Q) _

*****. ,

.

1974-1976 United States Coast Guard, Marine Inspection Office,
New York; Lieutenant - Supervisory Boil,er Inspector.
Responsibility for suparvision, assignment and training
of Marine Ins; actors in largest Marine Inspection Office
in country. inspection of hull and machinery material
condition of U.S. flag and foreign merchant vessels, and

.

pressure-vessels under construction, Application of
- various laws and regulations of the United States, ASME

Code, ANSI, TEMA, NEC and NFPA S tandards. Review of
engineering plans and alterations, reports from field and'

resident inspectors.

1973-1974 United States Coast Guard, USCGC Spencer (WHEC-36),
Lieutenant - Chief Engineer. Responsibility for operation,{ maintenance and repair of hull and engineering plant of

i s

r'T 6200 slip twinscrew s'teamship. Direct supervision of 40

"- ( ) officers and men. Duties included preparation of repair
specifications and maintenance of vessel records. Received
Coast Gcard Achievement Medal for superior performance of
duty .

_

United States Coast Guard, Marine Inspe'etion of fice,'- 1970-1973
New York, Lt and Ltjg - Marine Inspector. Inspection

of hull and machinery of U.S. and foreign 1:rg merchant vessels..7m
j

L._
'Jnited States Coast Guard, USCGC Mellon (WHEC-717), Ensign,1968-1969

,f. Assistant Engineer Officer.

L - -

~

7
~

.
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Attachmant GM/WFM-2

EERATA

Section II, p. 2, delete the second sentence in the first

O paragraph. Add the following in its place:

The maximum allowable leakage rate of 0.5 weight percent
per day at the calculated peak internal pressure related
to the design basis accident is as specified for pre--

a) operational tests in the Technical Specifications.

Section II Cont'inment Leakage Expected for Allens Creek, page
2: Delete the r. cond paragraph in its entirety and the
third paragraph up to "The types of bypass leakage barriers....."

Substitute the following:

"To determine the *ype of leakage which may be expected, all
containment penet: S.tions are initially considered."

A) M2 aanical Penetrations are those penetrations through
which piping or tubing enters or leaves the containment.

,

The penetration assemblies themselves are not considered
as potential bypass leakage paths since they are of welded
construction.- Potential leakage through the pipe
itself was considered. A listing of piping penetrations

~

is included in updated Table 6.2-12 of PSAR (Amendment No.
59 dated June 1981). Potential unfiltered leakage pathsr

(NJ'}
are also indicated on this table. Potential unfiltered
bypass leakage paths through piping were arrived at by

,

i considering the types of bypass leakage barriers for the
| pipe-
!

- Pg. 3 add: " (h) Main Steam Isolation Valve Leakage'

Control Systems" after item g.
7

Change the first sentence to read
;

" Leakage Barriers of types (c):

!
through (h)....."

| - Pg. 4 change "(c) through (g)" to (c) through (h)".

- Pg. 4 add at the end of Section II the following:

) "Instrum:7t tubing, other than the
! list in table 6.2-12, which penetrates
! the containment are designed consider-
! ing the guidelines of NRC Reg. Guide

! 1.11. Instrument tubes, other than
those indicated otherwise in table|

,

j 6.2-12, are not considered bypass leakage
paths since they have a Type "c" or

:
Type "d" barrier".-

.O
1

|
:

4

5

# , - ,,-,#-. ,--y -.r +e- - y * <-- e ------wmw
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On page 4, at the conclusion of Section II, add the following:

B) Electrical Penetrations are not considered bypass leakage
(~l paths since any leakage would be into the Shield Building
\2 Annulus. This annulus is served by the Standby Gas

Treatment System.

C) The Personnel Air Lock and Equipment Hatch will be considered
|hp as potential unfiltered leakage pathways and will be tested

to 10 CFR S 50 Appendix J Type B criteria.

- Section IV, p. 6 Type C: Delete the second sentence
to the end of the section and add the following at that
point:

"The containment isolation valves are indicated in
Table 6.2-12 of the PSAR (Amendment 59 dated June
1981).

All containment isolation valves which have Type
"JF bypass leakage barriers will be leak tes'ted in

sub-,accordance with ASME - B&PV Code Section XI,
section IWV, category A requirements for leak
tightness".

_ Delete Exhibits A&B and replace with Table 6.2-12 of
the Allens Creek PSAR.

- s

(q).-

v

1

,m,
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,

-14 1 MR. COPELAND: The witnesses are tendered for

(n) 2 cross-examination.
\_/

3 JUDGE WOLFE: Mr. Dewey, cross?

O./
/ 4 MR. DEWEY: Staff has no cross.V)

e 5 JUDGE WOLFE: Mr. Doherty.
E
n -

| 6 MR. DOHERTY: Yes, Your .'Ionor .

R
R 7 MR. COPELAND: I would like to note for the
s
8 8 record, Your Honor, that this was one of Ms. McCorkle's
d
d 9 contentions, and she has not shown up here today.
z,
o
g 10 JUDGE WOLFE: Duly noted.
E
_

$ 11 CROSS-EXAMINATION
a

N 12 BY MR. DOHERTY:
-

S||g g 13 G Well, at page 2 of the direct testimony,

! I '' there is mention of a 0.5 percent containment leakage
$
2 15 rate.
E

E I0 Are we talking about a volume there or are
A

h
I7 we talking about a weight percentage?

=

{ 18 BY WITNESS MARTIN :

E I9g A They are synonynous.
n

20 g Okay.

2I JUDGE LINENBERGER: Mr. Martin, I did not

22
( ') understand your answer.

I23 ' WITNESS MARTIN: They are synonymous. I just

want to add that that was one of the concerns of the Board,
( )

| also, and that was responded to in this direct testimony.

I ALDERSON REPORTING COMPANY, INC.
|
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-15 1 JUDGE LINENBERGER: I believe you discuss

() 2 that later on in the testimony.

3 WITNESS MARTIN: Yes, I do.

4 JUDGE LINENBERGER: Thank you.

5g BY MR. DOHERTY:

6 G Now, was that five percent drawn from technical
R
b 7 specifications?
M
j 8 BY WITNESS MARTIN :
d
q 9 A No, it was not. That .5 percent becomes the
$

10c technical specification.
E
=

II$ G Now I'm:having trouble hearing you. I think
3

g 12 you are actually a little too close to the mike, oddly

) 13 enough.

I4 Could you repeat that?
$

! 15 BY WITNESS MARTIN:
x

.

16W A The .5 percent was not drawn from technical
w

h specifications. It will become one.
x.

M 18
G I see. There are no technical specifications-

H.

"
19

'

g on this at the moment; is that correct? Is that what

20
you mean by, "It will become one"?

; BY WITNESS MARTIN:

) A Well, to my knowledge, technical specifications
' 23'

for the Allens Creek Project have not been prepared yet.

i 24
G I see what you mean.s _,

25
You state that the Supplement No. 2 to the SER

I

ALDERSON REPORTING COMPANY, INC.
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-16 1 shows that the atmospheric dispersion factor at the

2 exclusion zone boundary has decreased.

3 Can you identify where in the SER it says

' 4 that? I was looking "or it a couple of days ago; I didn't

e 5 locate it. Did you by any chance?

@ 6 BY WITNESS MARTIN:
R
& 7 A It's in Section 2.3 of the SER.
N
8 8 4 2.3?
d
d 9 BY WITNESS MARTIN:,z

h 10 A Of the SER Supplement No. 2.

$ Il G You submitted, I think what you called
3

f II Attachment 2, or anyway it's called " Errata," and let's

( 13 see here. I'm sorry, I didn't mean to get you off. I

| 14 think that my own notes were confusing there.
$

h
15 Is there meant in _ hat -- just that phrase

a

E I0 at line 15, page 2, " current NRC guidance," does that
w

h
I7 mean to imply that there was a recent changa in NRC

m

b IO guidance, Mr. Martin?
M
"

19
8 BY WITNESS MARTIN:
n

20 A Yes, there was.

21
G What was that change, please?

(. ) BY WITNESS MARTIN:

23
A The NRC has within the past year and a half to

() two years come up with a new or revised methodology,
,

25 which would be acceptable to them in the evaluation of

ALDERSON REPORTING COMPANY, INC.

- -
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-17 1 the so-called atmospheric dispersion factors which are

O 2 used for calculating off-site doses post-accident.

3 g You. state then that as a consequence of that

( 4 change, the " doses would be significantly lower," as a

e 5 result of this bypass fraction under the new method.
h
j 6 What is significantly lower? Is that on the
R
Q 7 order of ten times or --
4
8 8 3y wit. NESS MARTIN:
d
d 9 A on line 13 of page 2.
E,

10a g Yes.
5
$ II BY WITNESS MARTIN :
E

g 12 A Sixty-seven percent.

(~n 0
(_) g 13 g All right. That's what you were referring to.

m

5 I4 You state, "At the Operating License stage - "
$

15 4 that's further down, at line 19, "-- the bypass leakage

E I6 value will be recalculated to reflect the lates t NRC
A-

h
I7 methodology and site meteorological data."

x
18 Does that mean there's got to be some additional

19
8 data, meteorological data, collected between now and the
n

20 operating license?

BY WITNEES MARTIN:

) A That is correct.

g I see. So you don't know for sure there willI
,

() be a new NRC methodology, right? That might stay the

25
same.

ALDERSON REPORTING COMPANY,INC.
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-18 1 BY WITNESS MARTIN:

({) 2 A I couldn't comment on that.

3 G But there will be some new meteorological data?

A
(%;,/ 4 BY WITNESS MARTIN:

g 5 A Yes, definitely.
R

h 6 G Even though that might be the same, also. Okay.

R
$ 7 Now, going to page 3, you state dhat the
s
j 8 radionuclides are uniformly mixed in the containment
d
d 9

$,

atmosphere and are assumed to leave regardless of flow

$ 10 rate of the carrier air.
E
j 11 Is that an attempt to be conservative or what?
E

I 12 BY WITNESS MARTIN :
5

||| 13 A No, it was not an attempt to be conservative.

$ 14 It just reflects the calculational method. -

$
g 15 g I see. Okay.
=

g 16 Then the sentence directly below that,
e

h
17 starting at line 12, is this standard temperature and -

=

} 18 pressure -- what is that? Is that standard temperature
P
"

19g and pressure for in a nuclear containment or room
,

20 temperature?

2I BY WITNESS MARTIN :

( 22 A Standard temperature and pressure is defined
i

'-
!

23 6 as 14.7 psi and 70 degrees Fahrenheit.
,

(^3 24'

G Did you say 14.7?
'u.J

25 ,,,

i ALDERSON REPORTING COMPANY,INC.
1
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-19 i BY WITNESS MARTIN:

2 A. 14.7.
w-

3 4 All right. You say, "The maximum containment

.m

( ) 4 airborne concentration..." will occur at those conditions.
v

e 5 Is that guidance from the Regulatory Guide that makes
E
9

3 6 that statement?
R
$ 7 BY WITNESS MARTIN:
A
8 8 A No, it's not,
d
d 9 G Would you explain the basis of the statement

,

2

h 10 then?

@ 11 BY WITNESS MARTIN:
3

'

y 12 A If you were to:take a volume of air.--
5

(~)> y 13 g Take a what?
'

w- a

| 14 BY WITNESS MARTIN:
$

$
IS

, A A volume of air, and to that you were to add
=
g 16 X quantity of radionuclides in, for example, standard
s

h
I7 temperature and pressure conditions, if you were now to

i e

j { 18 increase the quantity of air that you had for mixture,

E I9g you would further, then, dilute that concentration of
n

20 radionuclides.

2I Therefore, in any given STP conditions, you
|

22|

(} have, then, what you would think of as average conditions
~-

|

i 23 for mixture; therefore, your quantity of nass would be

24gg smaller than at higher temperature and pressure.

| 25
I Therefore, the concentration that you would
|

ALDERSON REPORTING COMPANY, INC.
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-20 I have at STP conditions would be more because you would be

() 2 diluting the radionuclides in a lesser quantity of mass of

3 air.

(p/ 4 4 Okay. I think I heard you; I'm still having
7

e 5 some trouble.
E
n

| 6 On page 3 of the affidavit there is a listing

R
R 7 of types of bypass leakage barriers, and even though that
X
8 8 page -- unless I'm mistaken, th a t listing remains as part
d
a 9 of the testimony submitted here.
i
o
g 10 Now, are (a) and (b) there, are those referring
E

@
11 to the main steam isolation valves, on that page?

E

N 12 BY WITNESS MALEC:
5

||h j 13 A Excuse me, Mr. Doherty, may I respond to that?
m
a
fj 14 G Certainly.
$
2 15 BY WITNESS MALEC:
$
g 16 A Not necessarily. That refers to any
A

6 17 containment isolation valve.
5
$ 18 G Okay. Now, then, (c) through (h) refer --
P
"

19g there's no valves involved there. That's the non-valve
n

20
| type barriers?
|

2I BY WITNESS MALEC:
1

() 22 A That's not necessarily true.

23
| G Would the primary barrier be a non-valve
|

) barrier? Perhaps there's a valvc barrier secondarily as

25 a backup?
|

|

| ALDERSON REPORTING COMPANY, INC.
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o21 1 BY WITNESS MALEC:

() 2 A The valve is a secondary barrier. I should

3 note that in some cases the valve is a necessary portion

4 of the barrier, though.

5 g Then I notice that a correction is added,

j 6 leakage control systems.
R
& 7 How did that happen to be overlooked, or
M

| 8 was it merely overlooked, or what?
d
d 9 BY WITNESS MALEC:
N
$ 10 A It was overlooked.
E
=
$ 11 G Are welded joints on penetrations also
*

I 12 considered potential bypass leakage barriers?
3

{}
13 BY WITNESS MALEC:,

I4 A No, they are not.
m
g 15 g Is that because --
x

d I0 BY WITNESS MALEC:
M

h
II A Excuse me. They are bypass leakage barriers,

x
$ 18 but they are not considered as part of the bypass leakage
_

E"
19

8 path.
n

20 g Are there any such welded joints on

2I penetrations, I think sometimes called guard pipes, are

22() there any in the Allens Creek design?

BY WITNESS MALEC:

A There are on some of the penetrations.()
25 g Why are they not considered bypass leakage

~ ALDERSON REPORTING COMPANY, INC.
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-22 1 potential?

s) VO
2 BY WITNESS MALEC:

3 A The weld is tested. It's pressure tested. It
(R
C) 4 comes under Type A test. ,

* 5 It will be included in the over-all integrated,

9

@ 6 leak rate test. However, it's not considered a bypass
R
0. 7 leakage path. The weld is solid.
;

$ 8 If I can take you back to your analogy of
d
ci 9 the ship's hull.
z

h 10 ___

E
5 11

$
g 12

: g,

C/ 5 13
m

| 14

$
2 15

s
y 16
as

6 17

:
M 18

O
19g

n

20

1
21

v

23

g 24

25 '

ALDEPSON REPORTING COMPANY, INC.
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-1 1 0 Go ahead.

c 2 BY WITNESS MALEC:

3 A When you put the ship in the water, if you have
gm
( ,) 4 done the pressure test on a pressure vessel or when you

5 make that welded joint, many times they will apply a waterg
9

@ 6 spray to the outside to assure that tha t weld is intact and
R
$ 7 will not leak when the ship goes in the water.
N

$ 8 MR. DOHE RTY : May I approach the witness,
d i
d 9 Your Honor.

'

i
o

IUo JUDGE WOLFE: Yes.
!

! II
. _.

c, WITNESS MALEC: The welded joint --

3

f I2 BY MR..DOHERTY:

|||h13 g Hold it just a minute.
a

b I4 Mr. Malec, did I just show you a copy of
$

{ 15 Branch Technical Position CSD 6-37
a

y 16 BY WITNESS MALEC:
W

N I7 A You did.
$

{ 18 g And did I draw your attention to Section B,
E

19
8 Branch Technical Position, particularly one part which
n

20 says, "The following leakage barriers end paths, which

21 do not terminate within the secondary containment should

Ih 22
x_/ be considered potential bypass leakage paths around the

23 | leakage collection infiltration systems of the secondary
,

containment," and with particular attention to Part C,

25 I
! " Welded joints on penetrations; e.g., guardpipes, which
|
|

! ALDERSON REPORTING COMPANY. INC.
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-2 1 pass through both the primary and secondary containment
,

2 barriers." '

3 Do you have a copy of that with you that you

U"
G)

-

4 can consult?

e 5 BY WITNESS MARTIN :
U

$ 6 A Yes, we do.

R
& 7 4 Good. Would that seem to indicate that th a 4-

8 8 should be one of the paths to be considered on page 3:of

d
o 9 your ' affidavit?

$ .

,4 10 BY WITNESS MALEC:
E

,

=
j 11 A If this were to be a leakage path, it would
k

j 12 be picked up in the 10 CFR 50, Appendix J, Type A

3i

(g) 3 13 integrated leak rate tests for the containment.
-

m

h 14 JUDGE WOLFE: Are you turned on, Mr. Malec.
$

- g 15 THE REPORTER: Yes, he is, but that microphone ,
x -

g 16 you have to get very close to it for it to come through.
W
g 17 JUDGE LINENBERGER: I didn't hear a single
$
$ 18 word of that answer.
A

{ 19 WITNESS MALEC: If there were to be leakage
n

20 through any of the welded penetration areas, for instance

21 the guardpipe as referenced in this particular document

() 22 that you showed to me, it would be picked up as a portion

23 ; of the 10 CFR 50, Appendix J, Type A integrated leak rate

(}
24 tests for the containment.

25 I don't think that they will be a problem

ALDERSON REPORTING COMPANY, INC.
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-3 1 because they have welded construction; hosever, they will

() 2 be included in the testing that Houston --

3 JUDGE CHEATUM: Mr. Malec, you have a very soft

( 4 voice. If.'yout;ocid harden it up a bit, we coul.d,hearyyqu

5 better.e

@ 6 WITNESS MALEC: Theyiwill beipicked up as
R
$ 7 part of the testing t."st Houston Lighting & Power will have
;
8 8 to perform on a periodic basis.
d
d 9 BY MR. DOHERTY:
i
o
g 10 0 Okay. Turning on to page 4, does the errata
$
$ 11 that is meant to go at the end of the first paragraph on
3

g 12 4, the last sentence says it refers to Type "c" or Type
5g j 13 "d" barrier,
a

h I4 Does that refer :o page 3 actually? Are
$

15 those the same thing as closed Category I piping systems?
*

16g BY WITNESS MALEC:
M

h
I7 A I'm sorry, I don't follow --

=

} 18 4 It's fairly confusing. You need three
P"

19
8 addresses,
n

20 First of all, page 4 of the affidavit.

2I BY WITNESS MALEC:

(J') A Page 4 of the --

w

23
0 of the affidavit.

( ) BY WITNESS MALEC:,

| \J

25
A of the affidavit, yes.

ALDERSON REPO7 TING COMPANY, INC.



19 30

-4 1 G Right, and you indicated on the c' rata sheet

) 2 at the foot of it that you wanted to add to Section II on

3 page 4 this paragraph.

p
[v/ 4 BY WITNESS MALEC:

e 5 A. Starting with " Instrument tubing"?
A
n
@ 6 G Yes.

R
$ 7 BY WITNESS MALEC:
3
| 8 A I understand.
d
c[ 9 G Now, at the foot of that you refer to " Type

5
g 10 'c' or Type 'd' barrier." That's the last sentence in the
$
j 11 errata.
*

I d 12 BY WITNESS MALEC.
| E

-

S( ,,) 3 13 A Yes.
a

h 14 G What I'm wondering, does that Type "c" or
| U
| g 15 "d" really refer to -- Does it refer to Type "c" and "d"

=

y 16 bypass leakages which are enumerated on page 3?
m

N I7 BY WITNESS MALEC:
$
$ 18 A Yes.
A"

19g G I see.
n

20 MR. DOHERTY: No further questions, Your Honor.

2I Thank you, gentlemen.

() 22 JUDGE WOLFE: Redirect, Mr. Copeland?
U

23 MR. COPELAND: No, sir.

24||| JUDGE WOLFE: Board questions?

25 JUDGE CHEATUM: I have no questions.

ALDERSON REPORTING COMPANY, INC.
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25 1 BOARD EXAMINATION

O! 2 av 3coom tz"====ao===

3 % Gentlemen, beginning with your prefiled direct

4 testimony filed under date of September 18, 1981, you

e 5 refer at the bottom of page 1 e.nd top of page 2 to an
5 .j 6 arithmetical error in the Board's 1 September 1981 Second
R
$ 7 Order dealing with Summary Disposition Motions.
M

| 8 A few weeks ago when you were not here, the
d
o 9 Board indicated that you are quite right about that. There

,

E '

g 10 was an arithmetical error made, and the implication of
i

$ 11 that is that -- or the implication of our statement with
is

g 12 respect to that error is that we agree with your calculatior
a

O =| '' of eneroxim te1r foi vercene of the ha1f gercene
.

! I# containment leakage as being the value that will be
$

$
15 unfiltered.

cc

![ I6 Now, then, beginning with the sentence that
vi

h
I7 begins at line 4, you have indicated that,."The Board's

[ IO | statement concerning the calculation methodology used to

19
g arrive at the bypass leakage value is correct."

l
0 Now, since I want to go into the implications

of that a little later, I want to make sure I understandt

.2 what it is you a; a agreeing with the Board on here.

BY WITNESS MARTIN:

A. I just like to agree with the Board, basically.

25
That's all it is.

ALDERSON REPORTING COMPANY, INC.
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-6 1 g Pardon?
'

/

2 BY WITNESS MARTIN:

3 A I just like to agree with the Board. That's

4 all.

e 5 (Laughter.)
b

$ 6 G Let me be explicit here. The thing that the
R
d 7 Board noted in the 1 September 1981 Order was that it
3
| 8 appeared that rather than stacking up a collection of
d
y 9 individual estimated leakage rates to give a total
5
g 10 expected leakage rate and therefrom calculating exclusionary
E
m
Q 11 doses, it looked to the Board as though what had been

,

3

g 12 done was to start with the permissible exclusionary dose

( 5 13 and back into what would beaconsidered acceptable leakage
m

b I4 rates,

u
g 15 , Now, is that the thing you are agreeing with?
z

E I0 BY WITNESS MARTIN:
M

I7 A It is exactly what I am agreeing with.
e

{ 18 g Okay. Now, let's leave that. I want to come

E I9
8 back to it in just a moment, but I want to go now to,
n

20 again, the same page 2 of your prefiled direct, the

2I sentence beginning with the word "However," at line five

) 22 and a half, wherein you indicate that a " bypass leakage

23 value of 0.0195 percent of the containment volume, if it

() 24 were to occur, would result in a thyroid dose value equal

'
to one-half of the Part 100 dose limit."

ALDERSON REPORTING COMPANY, INC.
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07 1 Now, my impression is that for these kinds of

2 analyses, a factor of two is not a -- well, for many things

3 like this that one has to calculate, to be accurate within

v# 4 a factor of two is pretty good.

e 5 I guess what I'm asking is if this bypass
5

$ 6 leakage value brings you to within one-half of the Part
R
& 7 100 thyroid dose limit, my impression is that's getting
M

| 8 awfully close, because it seems to me that the error in the
d
ci 9 methodology and the error in inputs to the calculational
z

h 10 method could easily lead you to an answer that could,
!

$ 11 depending on how you put numbers together, vary by a
is

I 12 factor of two.
% 5

13 So I want you to tell me why it is you can

h I4 take comfort from coming within one-half of that Part 100
$

15 value in this kind of a calculation?

i[ I6 How can it be so precise that that's a
as

,U I7 comfortable result?
z

{ 18 BY WITNESS MARTIN:
i:

'

,
"g 19 A This could be a very long answer to your

[ ''

20'

observation.

2I Let's just tak'e a look at the various portions

22 of parameters which are involved in this calcualtion,

23 and we'll just talk about errors associated with each

O 24.

portion.

Let's just talk about the conservatisms -

| ALDERSON REPORTING COMPANY, INC.
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-8 1 involved in the calculations themselves.

O 2 rhe firse conservetism is in the so-ca11ed

3 source term assumption itself. In the calculation of

4 these doses which are applicable in this case of a

.e 5 loss of coolant accident, you assume, number one, that
b

$ 6 the ECCS has not operated.
e7

& 7 You have full core melt indicating that 100
;

| 8 percent of your noble gases have been released to the
| d

m; 9 containment atmosphere, and 25 percent of your iodine has
$
g 10 also been releasea to the containment atmosphere, add
i5

| 11 thereby available for release to the environment.
*,

j 12 That in itself is the fundamental highly

O|is conserveeive essumgeien ehae one mexes in ehese.

] ! 14 calculations.
$'

15 Number two, the containment structure itself

g 16 is assumed to leak at its design basis leak rate; in this
as

17 case, the .5 percent per day.

18 Once these releases reach the environment,

e .19 the dispersion, khich the cloud now is afforded, is

20 assumed to be only at that level which occurs five percent

21 of the time; or conversely, which is only exceeded only

! 22 95 percent of the time.

23 And lastly, the receptor of that dose isi

24 assumed to stay there for the full two-hour period without

25 ! any regards to the potential emergency type of action

ALDERSON REPORTING COMPANY, INC.
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-9 1 which could be taken on his behalf.

kJ 2 - Now, having accepted all these assumptions as
i

1

3 ground rules for performance of the calculations, I don't
,

J I

(_/ 4 think there is any doubt in anybody's mind that they are

a 5 very conservative numbers, and keeping in-mind th they
R

$ 6 are basically performed, calculation studies, for the

R
& 7 purpose of showing the site suitability of 10 CFR
a
8 8 Part 100.a
d
d 9 Then having thrown in all these conservatisms
i
o
g 10 in the calculation, the factor of two within Part 100

$
$ 11 indicates that there is a high level of confidence that
S

j 12 if such an accident would occur, then the Part 100 doses
,

l 5
y 13 would not be exceeded.
m

$ 14 So, therefore, a factor of two below the
$
2 15 guidelines is a very comfortable margin to have.
E

y 16 G All right, sir.
W

| @ 17 Don't let me put words in your mouth here.
! $

5 18 I think from what you've said that even if you came out
! P
l &

19 with a factor of two above the Part 100 Scae limit, you
| g
1 n

| 20 would still consider it acceptable.

2I BY WITNESS MARTIN:|
|

77
| \_) 22 '; A No.

i

23| 0 No? Is that because of the legality of
,a

IkJ 24 the matter, because Part 100 shall not be violated, or

25 | is it in terms of the realism of the calculations?
:

}

ALDERSON REPORTING COMPANY,INC.
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-10 1 BY WITNESS MARTIN:

( 2 A Well, your first assumption, yes, is correct,

3 because of the legality of the question.

[(_f) 4 However, the second question is from a

5 healta physics viewpoint, you would not want anybodye

h
@ 6 offsite or onsite to receive a dose of 300 grams through
R
R 7 the thyroid or 25 grams through the whole body.
A

$ 8 G Certainly. All right.
d
d 9 Let's get back now to the earlier consideration

,

$
$ 10 of how you approached the unfiltered bypass leakage values.
E

h II You have listed in the earlier affidavit
5 -

{ 12 a list of leakage paths that are candidates for

("/T3s- 5 13 consideration in terms of permitting bypass leakage and
=

| 14 other parts of the structure that are considered barriers
E

h 15 to bypass leakage.
m

E I6 Okay. Let's assume the barriers remain
e

h
I7 barriers for now and look only at those paths that are

m

{ 18 candidates for leakage.
P

I9g In the affidavit, starting at page 4 and
n

20 continuing on through the balance of the text of the

21 affidavit is a section labeled, " Tests and Inspections."

) 22 Now, without going into detail, I read that

23 Section IV as saying here's the kinds of tests and test

/ i 24
(/ procedures that are going to ne undertaken in the future

25 to determine just what really is the leakage rate from

ALDERSON REPORTING COMPANY, INC.
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-11 1 these various paths that this listing has indicated are
s(,) 2 potentially available for leakage; is that correct?

3 BY WITNESS MARTIN :

-)
(_/ 4 A Yes, that's correct.

e 5 G Approximately on what calendar schedule would
b

@ 6 you anticipate that these tests will be undertaken?
R
$ 7 BY WITNESS.MALEC:
I

$ 8 A May I respond to that, Your Honor?
d
k 9 % Incidentally, my questions go to either or both
z

10 of you, so I don't....
=
k II BY WITNESS MARTIN :
3

f I2 A Mr. Malec can handle that.
9U, j G Fine.13

3 14
g BY WITNESS MALEC:
=

bI A It varies by the type of test. Generally,
m

0 they are specified in 10 CFR 50, Appendix J. Type A

test has one interval, which I believe is three times in
e
M 18
= ten years.

I 19
; j G Oh, excuse me, sir. I am getting at something

j just ahead of that.

21
What I'm really asking about is in terms of

. I"X 22
\) what will be tested and when it will be tested in order

1 23 ' to establish the readiness of Allens Creek to operate?

||h BY F7ITNESS MARTIN:

25 !
I A I think you mean the preoperational testing,

|
t

| ALDERSON REPORTING COMPANY,INC. 1
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012 i phase; is that correct?
,

K/ 2 G Say again, please?

3 BY WITNESS MARTIN:
,o

(fl A Preoperational testing phase?4

e 5 G All right. So these kinds of things will be
3
n

$ 6 done during this preoperational testing phase when the

R
$ 7 plant is built, assembled and pretty much everything is

M
8 8 in place; is that correct?

d
d ? BY WITNESS MARTIN:

b
g 10 A Yes, that's correct.

E
j 11 G So since neither you nor we know whether the
B

y 12 plant is going to be built, or when if it is, you.wouldn't
5(q $ 13 be able to give me a calendar schedule at this time, I_)
m

h l<4 gather?
$
2 15 BY WTTNESS MARTIN:
$

f 16
, A I don't think there is one in existence right

e I

i 17 now.
$

{ 18 G Okay. But in essence, the situation that the
p
&

19g Applicant is faced with is there comes a time to do these
n

20 tests and assess the results snd start adding up the

21 leakage rates that are associated with each of these
n
(j 22 identified leakage paths.

23 Is it not possible that these measured leakage

||| 24 rates will add up to something greater than the four

25 percent of the half percent?

ALDERSON REPORTING COMPANY, INC.
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213 1 BY WITNESS MARTIN:

2 A Let's just take the following case, just a

3 hypothetical case, for a second.

(q,/ 4 It's possible, yes, that in the first cut of

e 5 testing that the rate may be exceeded, just as it's
5

$ 6 also possible it may be below the technical specification

R
R 7 limit.

A

$ 8 However, I just want to point out that there
d
o 9 is more than one objective for performing those tests.

$
$ 10 Primarily it's to verify or to measure the integrity of
E

h 11 all these areas which are being tested; and whenever a
3

g 12 leak is detected, whether in a valve or weld seam, these

-) f~~

13 leaks will be corrected.5
m

| 14 So ideally, after the testing regime is over,
E

15 you will have yourself a, quote, ideal type of containment,

j 16 which if all is done correctly, you should not have any
M

d 17 further leaks.,

5
l M 18 In the extreme cases you will be at best below

t E
l 19 the specified technical specifications. In this caseg

n

20 you will be below the four percent number.

21 G Okay. The kind of thing I'm concerned about,

(~)~ 22s and I realize these ultimate answers have to wait tillm

23 the pre-op testing phase, the kind of thing I'm concerned

O 24(t,) about is what's the likelihood that during this testing

2 phase you will arrive at some measured leakage rate values'

t

!

ALDERSON REPORTING COMPANY, INC.
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-14 1 that in essence say, "My gosh, we've got to rip out a

( 2 tremendous amount of piping here and redo it because the

3 leakage is unacceptable."

g/(_ 4 In other words, have you had experience that

5 would indicate that if the leakages are not quite what's

j 6 expected, in the sense of being greater than (certainly
R
& 7 not less than), that there are practical remedial measures
X

$ 8 that can be taken to pull these leakage rates down without
d
q 9 tearing down the building and starting over again or
$
g 10 something?
$
@ II BY WITNESS MARTIN:
E

| I2 A Let me just offer you a two phase response,,withj
' m

(_)3 y 13 the first phase I will respond to and the second half I
a

| 14 will defer to Mr. Malec.
m
g 15 Concerning the practical experience, I~doinot
a

d I0 have any practical experience in the actual performing of
w

h
I7 tests. However, I do make it a point to get the &c=t

u

| 18 results from Ebasco's Plant Operation and Betterment
E:

I9
8 Department whenever they go out and pcrform such tests.
n

20 The last one I have seen was the one performed

I at the St. Lucy Unit I facility down in Florida, which

is, incidentally, a pressurized water reactor.

! 23
| That plant happens to have a 24 percent bypass

[~') 24
(- leakage fraction technical specification and --

25
G Excuse me. Does th .t 24 percent correspond to

t

(
ALDERSON REPORTING COMPANY,INC.'
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-15 j thi4 four percent that we are talking about?

() 2 BY '*?ITNES S MARTIN:

3 A It's comparable to our four percent.

() 4 4 Analogous to it, okay.

e 5 BY WITNESS MARTIN:
hj 6 A Yes. And the measured fraction after tests
R
R 7 was ten percent.

X

| 8 4 Say again, what was ten percent?
d
d 9 BY WITNESS MARTIN:
i

h 10 A The measured number was 10 percent, so we
3

| 11 are talking about a factor of two belou the technical
3

g 12 specifications.

(} 13 4 You are saying the 24 percent would have been

| 14 allowable, but 10 percent was actually measured?
$
0 15 BY WITNESS MARTIN:
$
j 16 A Was measured.

i m

G 17 % I see. So what you are saying ic there is
5

} 18 s:me experience to indicate that things can come out .11
~

"
19 right?

20 BY WITNESS MARTIN:

21 A Yes.

( 22 g Mr. Malec, did you have something to add here?

23 BY WITNESS MALEC:

| (~) 24 A Yes, Your Honor.
1 %J
'

25 de take several steps in the specification of,

ALDERSON REPORTING COMPANY, INC.
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'-16 1 for instance, the containment isolation valves, penetration

f^)/ 2 assemblies, and so forth, that those components which mays-

3 in fact contribute to any bypass leakage, and we take steps

( 4 in-theishop,. and;wenspecifyut6 _ the manufacturer, actually

e 5 have him prove that certain leakage rates will be met,
3n

| 6 and these are typically very, very l 'w .
R
R 7 We are also looking et industry improvements
a
[ 8 in things like seating ability of valves. oCheck valves
d

i d 9 in particular have been a source of leakage in the past,,

z

h 10 and we are looking at some of the things that the vendors
E

$ 11 are coming out with to cut down on the potential bypass
k

j 12 leakage paths.
--() 13 We will go into the shop for all our containment.,

m

| 14 isolation valves and we will see-that they are hydro-
E
g 15 tested and leak rate tested, and our specifications are
x

d 10 typically well below that which would normally be allowable
w

I7 under, for instance, ASME Code, Section 11, Subsection IWV

} 18 3,000, where leak rates for different valve types are
P

I9
8 specified.

|
"

20
0 Have you, sir, had experience with -- well,

21 let's drop the word experience.

I\ 22\) Have you had an opportunity to review historical 13

23
how well manufacturers have been able to meet these

'

specifications.
I
' 25 I I'm saying only it's one thing to put nice

| ALDERSON REPORTING COMPANY, INC.
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-17 1 sounding specs on it and say, "We don't want it to be
~s

t *

(/ 2 any worse than this," but it's another thing if those

3 specs are not realistic within the state of technology.
-s

/ )
' _/ 4 So do you have some historical performance to(

e 5 look at here to assure you that the specs are realistic?
A
a

@ 6 BY WITNESS MALEC:
R
$ 7 A I do not have it at my fingertips. One of
A
8 8 the engineers who works for me has had extensive valve
d
c; 9 experience, and based on his discussions with the various
z
o
g 10 valve vendors, and he is on one of the industry subcommittees
$
5 11 for this typs or thing, indicated to me last week before
a
j 12 I left that there would not be a problem with the numb ers

^s =
/ T U

13(> 5 we have specified in the specifications.
=
m

5 I4 G So this is the kind of thing your organization
U
g 'S considers independent of whether you have gotten involved
a

y 16 in it or not?
A-

N I7 BY WITNESS MALEC:
$

{ 18 A Yes, sir. We recognize that the valve will
P
"g 19 not always perform at a given rate after it's been in
n

20 service.

2I By starting it out low, it gives us additional

22 margin to allow for wear and so forth.

23 ' We also specify things like double packings,
,

k_,) 24 leak off connections, those types of features that will

2 assist the Applicant in holding ary bypass leakage down

ALDERSON REPORTING COMPANY, INC.
.
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-18 i to a bare minimum.

() 2 JUDGE LINENBERGER:, Thank you, gentlemen. I

3 believe that's all.

( 4 JUDGE WOLFE: Cross, Mr. Dewey?

e g MR. DEWEY: No, sir.
h

$ 6 JUDGE WOLFE: Mr. Doherty?

R
g 7 MR. DOHERTY: Yes, Your Honor.

X

| 8 REC ROS S-EXAMINATION

d
d 9 BY MR. DOHERTY:

$'

$ 10 4 A question of you, Mr. Martin, you mentioned
E

| 11 the St. Lucy nuclear plant in Florida as being familiar
2

y 12 to you.

() 5
~

13 Do you know if this reactor has an equal5
m

! 14 number of penetrations of containment as the Allens Creek?
$
2 15 BY WITNESS MARTIN :
$
g 16 A No, I do not.
e

6 17 G Do you know if this plant has the same ratio
5

{ 18 one to another of the eight types of barrier penetrations

E
19g which you put on page 2 of the affidavit -- or that was

n

20 placed on page 2 of the affidavit?

21 BY WITNESS MARTIN:

() 22 A The ratio of what now? I'm sorry, I didn't

23 understand.

() 24 G Of one to another.

25 ff
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019 1 BY WITNESS MARTIN:

() 2 A No, I do not.

3 MR. COPELAND: Excuse me. Are you asking,

() 4 Mr. Doherty, if they are the same types of leakage

e 5 paths?
h

h 6 MR. DOHERTY: No, same ratios of numbers one
R
$ 7 to another.
%

| 8 WITNESS MARTIN: I do not know if it's the
d
d 9 same ratio.
$
$ 10 MR. DOHERTY: Thank you. No further questions.
E

$ 11 JUDGE WOLFE: Redirect, Mr. Copeland?
3

y 12 MR. COPELAND: No, sir.
. 5

(~ }
13 JUDGE WOLFE: Now, with respect to the

| 14 witnesses, they are to return?
$

15 MR. COPELAND: Mr. Malec is to stay,

j 16 Mr. Martin is to stay, and we need one more gentleman,
M

,N I7 Mr. Chiou.
=

{ 18 JUDGE WOLFE: We will recess now until about
p
"

19g 4:20.
n

20 (Recess taken.)

21 _ _ _

(^)
23

)
25
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10-1
bm MR. DEWEY: Staff's next witness is Mel

1

(]} Fields.

Whereupon,

() MEL B. FIELDS
4

was recalled as a witness and, having been previously duly
3" sworn, was examined and testified as follows:
$ 0

MR. DEWEY: He's going to testify regarding
7

X bypass leakage.
| ] 8

i j Mr. Fields is still under oath, I believe.
9

z

g gg JUDGE WOLFE: Yes.

z
5 DIRECT EXAMINATION
g 11

3 -

BY MR. DEWEY:d 12z

(} g Mr. Fie'ds, do you have a document before
13

y u entitled "NRC Staff Testimony of Mel B. Fields RelativeE 14
U

$ 15
t Bypass Leakage"?

$
A Yes, I do.

! 16
k,

i d
g This is a two-page document; is that correct?j g j7

A That is correct.18
=
$ % At this time do you have any changes to makej9

H
20 in your testimony?

21 A Yes, there's one change. On page 2, approxi-

() 22 mately the middle of the page, the beginning of the

23 answer to the question on reasonableness of the bypass

() 24 leakage, the sentence begins: "Yes. The amount of

| 25 unfiltered leakage assumed for ACNGS (0.095%)" that--

|

\

ALDERSON REPORTING COMPANY, INC.
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should be 0.0195.
10-2 I

,

} G Is this your only change?

A It is.
3

} g With this change, do you verify that the facts
4

contained therein are true and correct to the best of
3

} your knowledge?
,

e

A They are.
7

; MR. DEwEv: your Honor, at this time I request,

that the testimony of Mel Fields regarding McCorkle9
2

h 10
Contention 17 be admitted into evidence in this proceed-

z
ing.

]]

E
JUDGE WOLFE: Any objection?d 12

Z

() MR. COPELAND: No objection.13,

| M

MR. DOHERTv: No objection, your Honor.j g j4
l U

$ 15 JUDGE WOLFE: All right. The testimony of Mr.

5
Field s relating to McCorkle Contention 17 is incorporated? 163

d
into the record as if read.j7

| 18 (NRC Staff's Testimony of Mel B. Fields on

b
19 McCorkle Contention 17 follows.)

!
20

|

21

| (2) 22

23 ,
,

1

|C) 24

| 25
!

ALDERSON REPORTING COMPANY, INC.
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UNITED STATES OF AMERICA
- NUCLEAR REGULATORY COMMISSION

.

BEFORE THE ATOMIC SAFETY AND LICEN' SING BOARD

In the Matter of )

HOUSTON LIGHTING & POWER COMPANY Docket No. 50-466
,

(Allens Creek Nuclear Generating )
Station Unit 1) )

NRC STAFF TESTIMONY OF MEL B. FIELDS
RELATIVE TO BYPASS LEAKAGE

[McCorkle Contention 17]

Q. Please state your name and position with the NRC.

A. My nam is Mel B. Fields. I an employed at the U. S. Nuclear

Regulatory Commission as a Containment Systems Engineer in the Contain-
'
.

ment Systems. Branch. I have testified previously in this hearing on

Board Question 48,~ Compliance with GDC 50; Board Question 9. Bypass

Leakage; and Board Question 4A, Combustible Gas Control.

Q. What is the purpose of this testimony?

A. The purpose of this testimony is to respond to McCorkle Conten ~

tion 17.

Q. What does McCorkle Contention 17 allege?
.

A. McCorkle Contention 17 states as follows:

, The containment as designed will allow excess leakage to bypast
the flitration systems. The power company admits that 20 per-
cent of the leakage would not even be filtered.

Q. Has the staff reviewed the amount of containment leakage that

will bypass the filtration systems?

- - - - - - -
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O A. ves. The staff has reviewed the ,enetrations and iines ,ene- ;

trating the ACNGS containment for the' potential pf having bypass leak

Q paths against the criteria set forth in Branch Technical Position CSB 6-3,

" Determination of Bypass Leakage Paths in Dual Containment Plants " which |

1s part of NUREG-0800, (Standard Review Plan) Section 6.2.3, " Secondary

Containment Functional Design." The criteria used by t'he applicant to

j classify the lines into potential and nonpotential bypass leak paths follow

our guidelines and are acceptable.
.

Q. Is the amount of bypass leakage assumed by the applicant reasonable

from a hardware performance capaollity standpoint?j .el ff$
i A. Yes. The amount of unfiltered leakage assumed for ACNGS (0.9999-

of containment volume per day) is approximately 4% of the total leakage al-

! lowed (0.5% of containment volisme per day). This kind of percentage ratio

between total leakage and bypass leakage is reasonable for dual containments,
<

and has been shown to be achievable in the periodic leak tests of operating

| plants.

Q. What measures will be taken to assure that containment leakage at

ACNGS will not exceed the technical specification limits for both total leak-
i

| age and unfiltered leakage?

A. Appendix J of 10 CFR Part 50 requires extensive pre-operational

leak tests and periodic leak tests during the life of the plant to assure

that the containment will maintain its expected level of leak-tightness."

Type A leak tests (total containment leakage) will be performed three times
,

during each 10 year service period while Types B and C leak tests (for con-

tainment penetrations), which will provide a measure of expected unfiltered
O leakage, will be performed at intervals not to exceed 2 years of duration.

l
.
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MR. DEWEY: At this time we offer Mr. Fieldsy
_

{} fr r ss-examination.2

JUDGE WOLFE: Is there cross, Mr. Copeland?3

{) MR. COPELAND: No, sir.4

JUDGE WOLFE: Mr. Doherty?e 5
M

MR. DOHERTY: Yes, sir.6

7 CROSS-EXAMINATION

8 BY MR. DOHERTY:

N G Were you present for the cross-examination9
i

h 10 and Board questions of the witnesses for the Applicant,
E

| 11 Mr. Malac and Mr. Martin?
3
c 12 A Yes, I was.
3

() 13 g Was there anything you heard from them that

| 14 you disagreed with?

$
2 15 A I wouldn't say disagreed. There's one point
$
j 16 that may provide some clarification to the parties in-
w

g 17 volved here.

$
$ 18 And that was with regard to the potential bypass
-

h
19 leak paths inaofart.as whether or not welded joints are

ki

| 20 potential bypass leak paths.

21 As it states in our Branch Technical Position

(} 22 CSB 6-3, the Applicant has the choice of either identifying '

23 it and assigning a leakage rate to that welded joint, or

(} 24 during the Type A test, perform a soap bubble test, and

| 25 if there is~any detectable leakagev=to correct,it to

ALDERSON REPORTING COMPANY. INC.
_ _ _ - . . _ _ _ - _ - - - . _ . . . _ ___
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10-4 1 zero.

O 2 so ene ai ou 1o= eaet we- ae1a eertier o=

3 why this penetration was not assumed to be a potential
.n

. -Q 4 bypass is resolved because the Applicant has committed

e 5 itself to show us that there is zero bypass leakage
5

| 6 through this penetration.

R
R 7 4 Do you -- at this point are you saying that
M

| 8 you've observed in the PSAR a commitment?
d
d 9 A They have committed to the Branch Technical
ni

h 10 Position, which directly infers this type of commitment
3

| 11 G Okay.
is

( 12 MR. DOHERTY: No further questions, Your

(m)gg 13 Honor.
m

$ 14 JUDGE WOLFE: Redirect, Mr. Dewey?
$i

g 15 MR. DEWEY: No, sir.
a:
*

16g; JUDGE WOLFE: Board questions?
as

@ 17 BOARD EXAMINATION
$
$i 18 BY JUDGE LINENBERGER:
_

E
19

: g G Mr. Fields, has the Staff Are you aware--

n

20 of the extent to which the Staff has assessed historically

2I the ability of operating plants to achieve the level of
7

22 unfiltered bypass leakage that the licensees for chose

23 plants had estimated prior to completion of the plants

24 they would be able to achieve?

25 In other words, has the Staff reviewed

ALDERSON REPORTING COMPANY, INC.
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pre-operational projections of Applicant's against post-

operational or post-startup actual achievements with

respect to unfiltered bypass leakage?
3

([ ) A Yes, we have.

0 And can you comment on what the results of
o 5
3j that comparison have indicated?

6e

A In general, the predictions were conservative
7

g, with respect to what was measured. There may be cases

N in which the actual measured leakage was greater than what
9

7:
was predicted.

h 10
z

But there has not been a case, to my knowledge,
jj

2
where the leakage could not be corrected with minor changes6 12

Ef~3
(_) $ in the containment design to below what the requirement

13
! o
' =

g 14 was.
w
E
2 15 G So only minor remedial matters, to your knowl-

$
. 16 edge, have ever been required; no substantive, quite

B
W

g 17 extensive backfitting kinds of things have been re--

E
M 18 quired to bring the plants into conformance?

5
19 A That is correct.I

"

R

l 20 G All right, sir.

21 JUDGE LINENBERGER: That really is the only

7.s.
() 22 question I have.

I 23 JUDGE WOLFE: Mr. Copeland, cross?

(~T i

( ,/ 24 MR. COPELAND: No, sir.

25 ! JUDGE WOLFE: Mr. Doherty?

ALDERSON REPORTING COMPANY, INC.
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10-6 MR. DOHERTY: No, Your Honor.

1

JUDGE %'iFE: Is the witness --
1

uJ 2
MR. DEWEY: The witness is to be permanently

3

Os
excused.

4
JUDGE WOLFE: All right. The witness is

e 5

h permanently excused.
3 6
g (The witness was permanently excused.)
6 7

X MR. CULP: Mr. Chairman, at this time the
j 8

d Applicant calls Chiou, Malec and Martin to testify on
d 9
I Doherty Contention 11.
h 10

$ To your left is Mr. Martin; Mr. Malec is in
g 11

& the middle; and Mr. Chiou is on the right.
g 12

k-) y<^s JUDGE WOLFE: Mr. Malec, you have been sworn
135

* already today. You are still under oath.| 14

$ You are still under oath, Mr. Martin.
2 15
w
", And, Dr. Chiou, if you would remain standing

'

16g
d and raise your right hand.
g 17
w

g Whereupon,
-

h WALTER F. MALEC
j9

2
~""d"

20

GUY MARTIN, JR.
21

'}
were recalled as witnesses and, having been previously

{V
'

duly sworn, were examined and testified as follows,
23

and() 24

25

ALDERSON REPORTING COMPANY, INC.
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10-7 CHUNG-YI CHIOU

1

was called as a witness and, having been first duly

O 2
sworn, was examined and testified as follows:

3

DIRECT EXAMINATION

BY MR. CULP:
e 5

h O Gentlemen, do each of you have before you aj 6

R document entitled " Direct Testimony of Chung-Yi Chiou,
$ l

K Walter F. Malec and Guy Martin, Jr. Regarding Doherty
[ 8

d Contention 11 - Fuel Pool Accident," which consists of
6 9
I a document of six pages, plus a statement of each of your
h 10

$ professional qualifications?
q 11

8 BY WITNESS MARTIN:
( 12

y A Yes, I do.m

!
BY WITNESS MALEC:| 14

A Yes, I do.

r4
* BY WITNESS CHIOU:.

16g
A Yes, I do.

, g7

r. Mar n, beginning with you, did you prepare
b 18
_

E this document; or was it prepared under your supervision --
39

8
"

those aspects of the testimony which are identified as
20

y ur testimony?
21

BY WITNESS MARTIN:
22

'

A I prepared those portions.
23

g Do you have any corrections or additions top 24

( make to the testimony?
25

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS MARTIN:g,

() A No, I do not.2

3 0 Is the testimony true and correct to the best

() of your knowledge and belief ?4

e 5 BY WITNESS MARTIN:
!j 6 A Yes, it is.

7 4 do you adopt this as your testimony in this

3
g 8 Proceeding?

; 9 BY WITNESS MARTIN:
i

h 10 A Yes, I do. I just want to point out, however,
5

| 11 that my personal qualifications were not included in here,
m
d 12 although they have been included as part of the record on
3

()h13 Doherty No. 40.
m

| 14 G All right.

m
9 15 Mr. Malec, was the testimony which has been
Y
j 16 identified in the testimony as yours, was that prepared
w

b' 17 i by you or under your supervision?
$
$ 18 BY WITNESS MALEC:
-

E
19 A It was.g

n

20 g Do you have any corrections or additions to

21 make to that testimony?

() 22 BY WITNESS MALEC:

23 ' A I do not.'

() 24 G Is the testimony true and correct to the best

25
.

of your knowledge and belief?

ALDERSON REPORTING COMPANY, INC.
L
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10-9 BY WITNESS MALEC:

1

A It is.O 2

4 Do you adopt it as your testimony in this pro-
3

e' ceeding?
4

BY WITNESS MALEC:
e 5

E A I do.
| 6

R G Dr. Chiou, did you prepare this testimony; or
E I

K was it prepared under your supervision?
g 8

d BY WITNESS CHIOU:
6 9
I A I prepared it.
h 10

$ g Do you have any corrections or additions to|

j 11

k make to the testimony? -

g, 12

() y A Yes, I do.
g 13
* g Would you give those to us, please?| 14

$ BY WITNESS CHIOU:
2 15
W
" A On page 2, the ninth line, delete the word.

16g
i d

" pit." Add " structure wile stainless steel liner."g 17
w

@ MR. DOH E RTY~: I'm sorry. I missed what line.
8

6 And would you repeat it? It's my error. I just missed
39

8
"

what you said.
20

WITNESS CHIOU: Delete the word, " pit."g
l

MR. DOHERTY: What line on --
22

WITNESS CHIOU: Add " structure with stainless
23

steel liner."
'

CE)
24

,

MR. CULP: Mr. Doherty, that's on Line 8 1/2 on25 t
,

,

ALDERSON REPORTING COMPANY, INC.
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"

10-10 I

MR. DOHERTY: All right. And it says,) 2

unsel, what does it say? "The floor cf this pool3

consists of" --

4

MR. CULP: The sentence begins: "

5 ...

~ e
Building is a reinforced concrete pit." I believe the-6

witness says strike the word, " pit," and insert7

" structure with stainless steel liner."8.

N JUDGE WOLFE: "With stainless steel" what?9
i

h 10 MR. CULP: " Liner."

E
12 Y MR . CULP:g gj

$
d 12 % Do you have any other corrections or ad-
E

13 ditions?Q
E 14 B'1 WITNBSS CHIOU:
w
$
2 15 A No.

$
16 % Is the testimony true and correct to the best*

.

*
M

b 17 of your knowledge and belief?^

$
$ 18 BY WITNESS CHIOU:

5"
19 A Yes.

8
n

20 G Do you adopt it as your testimony in this pro-

21 ceeding?

'N 22 BY WITNESS CHIOU:
(b

23 A Yes.

r- 24 MR. CULP: Mr. Chairman, at this time I move
(_)x

25 that the testimony identified by these three witnesses be

ALDERSON REPORTING COMPANY, INC.
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10-11 incorporated into the record as if read.

JUDGE WOLFE: Inclusive of the attachments?;

MR. CULP: Yes.
3

JUDGE WOLFE: Any objection?4

DEWEY: No, Your Honor..
m 5
3

MR. DOHERTY: Your Honor, I would like to take ---- 6e

7 guess Mr. Malec and Dr. Chiou on voir dire.I

I'll start with Mr. Malec, just a few8

9 questions.

- --

$ 10

5
g 11

a
p 12

s

Os'm
E 14
5e
2 15

5
j 16
as

@ 17

$
M 18
;::

19
8
e

20

21

.

22

23

*O
25

t. s ALDERSON REPORTING COMPANY, INC.

. . _ - . _ . . . - - , - . . . -
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|

f 1
VOIR DIRE

()12 2 BY MR. DOHERTY:

3 4 Do you have -- in your supervising engineer

() 4 position, Mr. Malec, do you have responsibility for stress

e 5 analysis of the spent fuel pool?
U

h 6 BY WITNESS MALEC:
-
N

g 7 A No.

N
j 8 4 Have you ever done stress analysis on a spent

d
d 9i fuel pool?

$
$ 10 BY WITNESS MALEC:

!
g 11 A No, I have not.
3 .

12 0 You list here plumbing in your current ad-

() 13 ministrative experience. Would I infer that that means

| 14 water piping, as opposed to steam piping? Would that be
$
C 15 fair?
$
g 16 BY WITNESS MALEC:
M

N 17 A No, a better characterization would be typically
$
5 18 drainage, both in terms of drainage to the sumps, soil
,

E
19g lines, non-radioactive sump pumps, toilet facilities.

n

20 g "h-huh.

2I BY WITNESS MALEC:

(h 22 A In addition to the pool linar leak detection
%)

23 system at the exit from the liner welds.

() 24 Perhaps typically you could say these are non-

25 pressurized systems.

I ALDERSON REPORTING COMPANY, INC.
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10-13 % Well, does any of your training involve con-

(s'./]
crete construction?

2

BY WITNESS MALEC:
3

(']' A I have had perhaps one course in construction.
4V

g In designing hangers and supports and working
5

b
g with enginecrs who are working on that, would that include
e

anchoring in concrete, that type of work, that type of
7

evaluation?
8n

j BY WITNESS MALEC:
9

i
A. It's loosely included, yes. I have administra-

10o
z
j tive responsibility for that area. There is a technical

$
jj

supervisor who looks over that work.d 12
3

O ! is * *^'-
7

a
BY WITNESS MALEC:g j4

w
$ A The anchoring of the pool liner is not within2 15

5
- 16 the mechanical scope, I don't deal ---*

3
m

g 77 g I'm sorry. I couldn't hear what you said.
I $
1 M 18 BY WITNESS MALEC:

5
| 19 A The anchoring of a pool liner is not within"

8n
20 the mechanical scope in Ebasco Services, I don't deal

21 with that.

22 G Dr. Chiou, in your professional qualifiaations,(}
23 you say you develop design criteria for stainless steel

24 pool liners and impulsive /impactive analyses.
{}

25 By that do you mean an impulsive /impactive,

l
t

ALDERSON REPORTING COMPANY, INC.
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10-14

analysis on the stainless steel pool liners?

BY WITNESS CHIOU:

A Not only for stainless steel liners. It

also includes buildings and building components.

4 Uh-huh.
X

} MR. DOHERTY: No further questions, Your
e

Honor, and I have no objections.
7

E JUDGE WOLFE: Absent objections the testimony{ 8 e

f Dr. Chiou and Messrs. Malec and Martin regarding9
2
0 Doherty Contention 11, inclusive of Dr. Chiou's pro-10o
z
j jj fessional qualifications and Mr. Malec's professional

$
qualifications, are incorporated into the record asd 12

i 2

if read.
(]) m 13

E 14 (Applicant's Testimony of Chung-Yi Chiou,
N

$ 15 Walter F. Malec and Guy Martin, Jr. on Doherty Contention

5
- 16 11 f 11 W8*)~

B
d

6 17

5
i M 18

_

E>

i 19
|

8n

f 20
i
i

21
1

(:) 22

23

(~/T
24

s_

25

|

ALDERSON REPORTING COMPANY,INC.,
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UNITED STATES OF AMERICA
,

NUCLEAR REGULATORY COMMISSION
II'

,

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

L

,y ) In the Matter of 5
S'

HOUSTON LIGHTING & POWER COMPANY S Docket No. 50-466
,

' S .

(Allens Creek Nuclear Generating 5
3 Station, Unit 1) S .

i

i
DIRECT TESTIMONY OF CHUNG-YI CHIOU,

D
' WALTER F. MALEC AND GUY MARTIN, JR.

REGARDING DOHERTY CONTENTION 11 -
FUEL POOL ACCIDENT

4

EO Please state your names and positions and describeQ.

17 your educational and professional backgrounds.-

O A. My name is Chung-Yi Chiou. I am employed by
~

1~l| g Erasco Services Inc. My business address is 160 Chubb. Avenue,

|14 Lyndhurst, N.J. I am in charge of the design of the stainless
|
15 steel pool liner for ACNGS. My' educational and professional

background is described in Attachment CYC-1.16
My name is Walter F. Malec. My business address

17
is 160 Chubb Avenue, Lyrdhurst, N. J. I am the Supervising

g
;

I Mechanica3 Nuclear Engineer for the Allens Creek Project
|19 '

employed by Ebasco Services Incorpora,ted. The statement of my

20
background and qualifications is attached as Exhibit WFM-1

21
to this testimony.

!21 My name is Guy Martin, Jr. and my business addressy g
23 is Ebasco Services, Inc., 2 World Trade Center, New York, N.Y.

. 24t

l I )
- .

| -1-
i

I
- o



|
_.._

'

k und in
I have previously discussed my position and bac gro [

'

||hknectionwithmytestimonyonDohertyContention40.
,

p;,, -

in his answer opposing the NRC's Staff
'

Q. Mr. Chiou, -

tica, Mr.
,

{ojtion for summary disposition of this conten 4f
ld'be breached L-:

Doherty alleges that the spent fuel pool cou [c_*

Is this

by the dropping of a fuel assembly onto the floor.
hm
es

-

A
possible?

The spent fuel pool in the Fuel Handlingr a d .:* s t - Ar.*b j.|, mrSe
A. No. fg The floor of this-

Building is a reinforced concrete apua. "'

l liner and a
pool consists of a 1/4" thick stainless stee hfi

A prelimi-
six-foot thick concrete slab .;eneath the liner. h

t fuel

nary impact analysis has been performed on a spen
"

hich

bundle assembly dropping onto the spent pool floor w
This

indicates that the liner will not be penetrated.r *

'(
analysis utilized conservative assumptions such as:

The fuel bundle assembly will strike perpendicular!

1.
;

to the floor with fuel channel not removed. i

No credit is taken for the concrete floor provid ng3

2.
7

support for the fuel pool liner. is
The Spent Fuel Pool including the pool floorg

d will

being designed as a Seismic Category ,I structure anl bundle assembly
maintain its structural integrity for a fue

21
q

drop accident. id
Mr. Martin, supposing that a fuel bundle drop d22 Q. sent

penetrate the pool liner, would such an accident pre23

2 _ .

. L,_

-2-
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% w$4-P"@P# - _--__- - __ _ .mu_ __-_- _ __--_



- _ . -.

*
'

unacceptable radiological consequences?
In the highly unlikely event that a spent fuel3r A.y/

assembly accidentally drops to the spent fuel pool floor and

penetrates the stainless steel IL.er, it may be assumed that
In thesome of the rods in the assembly will be damaged.

*

twoovaluation of the offsite radiological consequences,

potential pathways for radioactivity releases were considered:
the spent fuel' pool water escaping through the punctured1)

liner and, 2) the ttnmixed gaseous fission products released
.

e from the pool surface.

'O The release to the environment of radioactivity,

d assumed to have mixed in the spent fuel pool water escaping,
Water leakages, due

%2
through the damaged liner is improbable.

to liner plate weld damage will be collected by, and then!

13( )
'

routed to, the low purity system of the radioactive waste14
treatment systen via the Pool Liner Leak Detection Sysj::em.

15
If the pool liner were damaged in an area not serviced. by the

15
Pool Liner Leak Detection System, it is easonable to assume

. ,,

that the.six foot thick concrete siab beneath the spent fuel
18

pool would limit potential leakage. Consequently, no

radioactivity is expected to escape to the environment via,

20
the liquid pathway.

21 The only possible pathway for releases of radio-

activity to the environment is by the exhaust of gaseous
)

Thefission produ';ts airborne in the Fuel Eandling Butiding,23

22 -

| >
. .

4

-3-
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analysis of the consequences of such relea"as has been
,

performed and is presented in Chapter 15 of t'e ACNGS,

i )
-

Preliminary Safety Analysis Report (PSAR) . The assumption

thAt 98 rods cf the fuel assembly having the highest fission
,

I product activity fail, makes the results of the accident
3 .

postulated in the PSAR more conservative than those which
'
s .

would be obtained for only one assembly hitting the spent
~
s fuel pool floor. ~This conclusion is substantiated since one
S

fuel assembly consists of only 62 fuel rods. Assuming that

9 all the rods in one spent fuel assembly were to fail upon

10 impacting the spent fuel pool floor, the radiological doses
11 at the ACNGS exclusion area boundary have been calculated to

12 be:
'

|I

|13 Whole body: 0.4 Rem

I h *

(14 Thyroid: 0.3 Rem
|

i These doses are a small fraction of the 10 CFR Part 100 dosel5

limics and are well within the NRC guidelines for a fuel
16

handling accident.
7

Q. Mr. Malec, given the accident hypothesized above

has the Applicant considered the possible loss of cooling
19

water from the spent fuel pool?
,

20
A. Yes. The loss of water inventory due to the

21 postulated breach in the Spent Fuel Pool (SFP) boundary has
'

22 been considered. Preliminary calculations icdicate that the

inventory from the SFP through Gm no.'mally'--- ^# "'*a-'

24 closed leakage detection system valve (which was also postulated

| -

_

.
,

-4-

.
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'

to have been left open) as a result of a SFP boundary,
,

gg breach at a weld would be limited to less than 39 gym.
t

Hence, sufficient makeup capacity is available to maintain
3

water covarage ove:: the fuel.
4 g

Q. -Does this loss of pool water inventory present a
.

a
.

safety problem?
,

f The spent fuel pool cooling water system hasA. No.
&

both safety grade and non-safety grade sources of make-up
e

-

water. The make-up capability of the Safety Class 3, Essential
o

Service Cooling Water System (ESCWS) will provide adequate'

10 water to the Spent Fuel Pool during a breach of the pool
,

11 , boundary. The ESCWS can provide approximately 100 gpm of-

:12 makeup water from either safety train.. The non-safety
related Demineralized Water System can provide an additional

l} g

14 50 gym of makeup water.

15 Q. Mr. Martin, are you aware of any fuel handling-

~ accident involving the actual dropping of a fuel bundle in the
16

fuel pool at an operating nuclear power plant?
17

A. Yes. An incident of this type had occurred at
g

Millstone Unit 1 in September of 1974.
g

Q .. What were the consequences,of the accident on the
20

fuel pool and the fuel bundle?
21 It was reported that no visual damage was noted inA.

27 .

the fuel pool and that no fuel pool leakage was observed.
{ ,

23 The fuel bundle was bowed considerably, but continued air
24 samples indicated no release of activi':y. Activity analysis

I l
. .

.

-5-
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'

of the fuel pool water remained constant and showed no signs '
,

g | ) indicative of fuel pin failure.

Q. Gentlemen, what are your conclusions regarding the
3

4 g subject fuel pool accident?

A. The spent fuel pool boundary will maintain its
_

a .

structural integrity following a. postulated fuel bundle drop
,

3

impacting the floor. Even if pool leakage is assumed due to
7 liner breach, rad'iological considerations are t,unded by the
S

PSAR Chapter 15 accident analysis.
,9

10
.

11
'

12

'13 )
.

14

15
'

16

17

18

19
.

: 20
I
' 21

21
I ,

2a .

| 24 ^

'

| |
_- _ _

|
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Attachm mt CYC-1

CHUNG-YI CHIOU

O
SUMMARY OF EXPERIENCE (Since 1965)

Sixteen years experience in Civil Engineering
O

Total Experience -
including project team work for fossil
and nuclear power plants; and research and
engineering with emphasis on missile dynamic
analysis, seismic analysis and design, soil-
strue;ture interaction analysis, earthquake
enginaering, stress analysis by NASTRAN and
ANSZS; and site characteristics studies.

Professional Affiliations - Registered Professional Engineer in
New York
American Society of Civil Engineers
(ASCE).

Publications " Structural Optimization by Methods of Centers",
Ph. D Thesia - University of Illinois at Urbana -
1975
"A 3-D Solid Finite Element for Heterogeneous
Materials", Seventh Symposium on Engineering'

Problems of Fusion Research - 1977

i O Education- escE - Chen-xung Univers1ey - Taiwan - 19e5
MSOE - University of Illinois - 1970
Ph.D - Civil Engineering - University of
Illinois - 1975

EBASCO EXPERIENCE (8 years - since 1973)

Principal Civil Engineer Civil Design Engineering Department

| Allens Creek NGS - Unit No. 1 (BWR) - Responsibilities include
: the development of design criteria for Stainless Steel Pool

Liners and Impulsive /Impactive Analyses; building design speci-
fication for Fuel Handling and Reactor Auxiliary Buildings;
procurement specification and bid evaluation for FHB Bridge
Crane, FHB Gantry Crane, Drywell Closure Head, Drywell Personnel
Lock / Equipment Hatch and SST Pool Liners; design review and
design engineering for FHB, RAB, and Drywell.
Lovett Units 4 & 5 Coal Reconversion - Prepared Civil specifications

A for concrete, reinforcing and structural steel; prepared the
V prefabricated metal building specification and reviewed architec-

tural specifications; and contributed to the development of
design criteria for Warehouse, Office and Lab Building on pile
foundation.

._ - - _ _ _ _ _ _ _ . - _ _ - . _ _ -



Senior Civil Engineer - Consulting Civil Engineering Dept.

O Engaged in the determination of safe shutdown earthquake using
deterministic and/or probabilistic (risk analysis) approaches,
generation of design response spectra by site independent
approach or site-response analysis method, simulation of SSE

O
accelerograms and adjustment of earthquake time-history so
that computed response spectra envelope the design response
spectra, study of lavered media to dynamic loadings, deconvolu-
tion analysis to define earthquake motion below surface, media-
structure interaction analysis to generate floor response
spectra, finite element seismic stability analysis of Class I
dykes, and structural analysis and-member design of PWR primary
prestressed concrete containment and secondary steel frame
containment for nuclear projects.

Engaged in stress analysis and evaluation of nondestructive test
results of hydraulic turbine spiral casing, stability analysis
of arch and gravity dams, and dynamic analysis of equipment
components and off-shore mooring facilities for hydro and fossil
projects.

'

Engaged in the development of 3-D solid finite element (HEXNL)
for hetero-geneous materials and implementing it to NASTRAN,
design of test specimens for determination of material properties
and evaluation of test results, 3-D stress analysis of TF coil

and elasto-plastic residual stress analysis
n_,

using HEXNL element,
of coil using ANSYS for fusion test reactor.s

PRIOR EXPERIENCE (8 years - 1965 to 1973)

University of Illinois; Research Assistant, Civil Engineering
Department ( 5 years)

_

Engaged in research related to the adjustment of earthquake
acceleration records, design response spectra,' seismic design of
tall builc'.ing and structural optimization. Research assistant
in Aeronautical and Aerospace Engineering Department (1/2 year).
Participated in research projects on the stability of stochastic
processes and stresses due to rardom moving loads. I

PRIOR EXPERIENCE (8 years)

China Airlines, Taipei, Taiwan; Airport Officer (2 years)
Responsible for works related to international flights,
including aircraft load balancing.

( Chinese Navy, Taiwan; Ensign, Engineering Officer (1 year)
Responsible for field inspection of construction, redesign
structural columns, shear walls, and roof trusses of storm-
damaged military facilities and preparation of drawings tor

(]) contract bidding.
- - _ _ _ _ __

E

. _ _ . _ , _ _ _._ . _ _ - _ __ _ _ _ __ _ _ . _ _
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Attachmsnt WFM-1

WALTER F. MALEC

Born Philadelphia, Pennsylvania

O ~ Education Polytechnic Institute of Technology, degree of
~

Engineer in Nuclear Engineering - 1978
Massachusetts Institute of Technology, MS in
Nuclear Engineering - 1970O U.S. Coast Guard Academy, BS - 1968

.

Member American Nuclear Society

Licensed Registered Professional Engineer in the State of
New York (No. 56673) and the State of Texas (No.
48430)

Experience:

1980 Ebasco Services Incorporated, Lyndhurst, N.J. office;
Supervising Engineer, Mechanical Enginaering Department:

Houston Lighting & Pcwer Co. - Allens Creek NGS -
Unit No.1 -1 200MW(e) BWR

.

Technical and administrative responsibility for
mechanical, fire protection, plumbing, HVAC,
stress analysis, hangers and supports, water
treatment and in-service inspection activities.O Includes schedules, budgets, and client relations.

1978-1980 Ebasco Services Incorporated, Lyndhurst, N.J. office;
Principal Engineer, Mechanical-Nuclear Enginee' ring
Department

'

Houston Lighting & Power Co. - Allens Creek NGS -
Unit No. 1 - _200 MW(e) BWR, Lead NSSS Engineer

Responsible for preparation and maintenance of
ECCS and BOP flow diagrams, piping layouts,
system design descriptions, in-service inspection
provisions, Nuclear Island building general
arrangements, PSAR and FSAR preparation,. equipment
sizing and specification, NSSS vendor interface for
correspondence, drawing review, and contract
ad=4ni-stration.

1976-1978 Ebasco Services Incorporated, New York off_Ja;

O Senior Engineer, Mechanical-Nuclear Engineering
. Department including:

Houston Lighting & Power Co. - Allens Creek NGS -
Unit No.1 - 1200 MW(e) BWR, Lead NSSS Engineer

~ ~~~ ~ Louisiana Power & Light Co. - Waterford SES Unit
No . 3 - 1165 MW (e) PWR. Lead NSSS Engineer.

.____- ______-__- _______ __-______ _



__

! (Same responsibilities as . listed for 1978-1980
above.

1974-1976 United States Coast Guard, Marine Inspection Office,() New York; Lieutenant - Supervisory Boiler Inspector.
Responsibility for supervision, assignment and
training of Marine Inspectors in largest Marine

: Inspection Office in country. Inspection of hull
and machinery material condition of U.S. flagi

and foreign merchant vessels, and pressure vessels
under construction. Application of various laws
and regulations of the United States, ASME Code,
ANSI, TEAM, NEC and NFPA Standards. Review of
engineering plans and alterations, reports from
field and resident inspectors.

1973-1974 United States Coast Guard, USCGC Spencer (WHEC-36) ,
Lieutenant.- Chief Engineer. Responsibility for
operation, maintenance and repair of hull and engi-
neering plant of 6200 slip twinscrew steamship.
Direct supervision of 40 officers and men. Duties
included preparation of repair specifications
and maintenance of vessel records. Received
Coast Guard Achievement Medal for superior per-

i

formance of duty. _

1970-1973 United States Coast Guard, Marine Inspection Office,

(]) New York, Lt. and Ltjg - Marine Inspector. Inspection
of hull and machinery of U.S. and foreign flag
merchant vessels.

1968-1969' United States Coast Guard, USCGC Mellon' (WHEC-717) ,
~ ~

Ensign, Assistant Engineer Officer.
~

.

O
-

-2-
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10-15

MR. CULP: The witnesses are available forj
3

( ) 2 cross-examination at this time.
,

3 JUDGE WOLFE: Mr. Dewey.

,f3
( ) 4 MR. DEWEY: The Staff has no questions.

,

u,-

o 5 JUDGE WOLFE: Mr. Doherty.
E
n

$ 6 MR. DOHERTY: Yes, Your Honor.

R
R 7 CROSS-EXAMINATION

N
8 8 BY MR. DOHERTY:

d
d 9 G Well, first of all, the spent fuel pool, is
i
o
g 10 that in the spent fuel building; or is that in both the
E
5 11 spent fuel building and the containment building?<
U -

d 12 BY WITNESS MALEC:
$
c(-s) j 13 A The spent fuel pool is in the fuel handling
m

| 14 building.

$
2 15 G It's in the fuel handling building. Okay.
$
j 16 Now, if a fuel assembly is dropped, is it
W

g 17 conceivable to you that the pool would be empty when that
e
$ 18 event occurred, have no water in it, let's put it that
=
$

19g way?
n

20 BY WITNESS MALEC:

21 A In my opinion?

|h 22 g Uh-huh.

23 BY WITNESS MALEC:

(~3 24 A No.w)
| 25 g All right. If, indeed, this event occurred

ALDERSON REPORTING COMPANY,INC.,



. .-

13511 ;

10-16 1 then and the spent assembly hit the water and proceeded

( 2 on down with gravity - gravitational force, would there

3 be any way it could hit the floor without hitting some

( 4 type of racking, some parts of the racks?

e 5 BY WITNESS M.?LEC:
h

| 6 A Excuse me, Mr. Doherty, do I understand you to
R
R 7 say that the spent fuel element was out of the water
s
j 8 initially?
d
q 9 4 No. Let's assume that the spent fuel is being
$
$ 10 moved. All right. And it's dropped -- Okay, let's
!
$ I' ' get it clear.
3

f I2 From your question --

13o BY WITNESS MALEC:

14 A I inferred that from when you caid it hit
a

h
15 the water, thereby being out of the water initially.

m

j 16 4 Yes, that's what I meant. Perhaps you could
d

h
I7 explain what you have in your mind.

m
M 18 BY WITNESS MALEC:-

E
19

g A I don't have anything in mind. I'm trying

20
to understand what you'd like to know.

21 g Okay. Let me ask a question then: I r, re-

\,, fueling is the fuel assembly ev' lifted out of the

23
water?,

) BY WITNESS MALEC:

25
A No, sir.

ALDERSON REPORTING CCMPANY, INC.
.
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10-17 g Uh-huh. Okay. So it's always So we're--

talking about a drop initiated under some water --

BY W1. NESS MALEC:
3

r'} A That's correct.
(/ 4

nti ing -- and occurring entirely under% --

5
M" water?
3 6e

$ BY WITNESS MALEC:
2 7

**' * #~
8n

w, e ques. n was going to --A rg .

9
i

and I appreciate your interjecting that, Mr. Malec --
10e

z
is it possible for an assembly to hit the floor, or will

jj

,
it have to strike some part of a structure in the pool?d 12

E
BY WITNESS MALEC:() j3

m
A It's theoretically possible it could goE 14w

$ directly to a floor, yes.
2 15

$
T 16

g To hit the naked floor?
E
d

BY WITNESS MALEC:g- j7

5
A I'm sorry? To --$ 18

=
,

U 0 To hit the --

19
| 2
' n

20 BY WITNESS MALEC:

21 ' A The bottom of the fuel pool?

22 g Well, I think we've said it. The word " naked"

23 upsete you, I guess.

24 BY WITNESS MALEC:
(}

25 A I can't understand what you said.

ALDERSON REPORTING COMPANY. INC.
- -.-
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10-18 j G All right.

() BY WITNESS MALEC:2

A The what floor? The naked floor? Was that3
en

( ), 4 your word?

e 5 G Yes. That is --

En
8 6 JUDGE WOLFE: Without hitting any obstacles,
e

R
R 7 Mr. Malec.
-

K

| 8 WITNESS MALEC: I just didn't hear the word

d
d 9 " naked."
i

h 10 It is possible for the spent fuel element to
3

| 11 go directly to the pool floor.
t
6 12 BY MR. DOHE RTY :
3

( ) h 13 G Are there, as part of the fuel racks, any'

=

| 14 sort of oh, little -- I'd say small, anyway -- pieces...

$
2 15 or guides on the floor itself, to guide the -- to hold the
$
j 16 fuel at the bottom?
A

d 17 BY WITNESS MALEC:
$
$ 18 A The racks do not the pool floor does not--

5

{ 19 have guides for the fuel on it.
n

20 G So it's a smooth flat surface, nothing on it?

21 BY WITNESS MALEC:

O 22 A In general, I would say yes.gj

25 4 Okay. Now when the fuel is put in the is--

() 24 removed from the containment building and then moved to

U' the spent fuel building -- that is, moved, is it at its

ALDERSON REPORTING COMPANY, INC.
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| 19514
-

10-19 highest activity when it's at the spent fuel building?
I

{) BY WITNESS MALEC:

A No.
3

,~

( ,) 4 Can you give us an idea of how much less
4

active it is by the time it gets to the spent fuel build-
3

} - ing?
@ .

MR. CULP: Your Honor, 'm going to object to
7

; that question. I don't see the relevance of that to,

g Mr. Doherty.s contention.,

i
g g JUDGE LINENBERGER: Before we address your

S
g jj

objection, Mr. Culp, I'd like to ask Mr. Doherty to just
<
S

repeat that question, because I'm not sure I heard all ofd 12z

() the words.
13

m
I'm not asking you to rephrase, but just re-E 14

U

k 15 peat, because of the acous tic problent here.

5
MR. DOHERTY: Well, the question was, as I~

- 16k
d

remember it: I asked him if the I think I asked him--

37

b 18 how much less active, that is, how much less radioactive
=
$ is the fuel once it gets to the spent fuel building,19
8e

for comparison, in the resctor building?20 than it is --

21 MR. CULP: And I object to that on the basis

()T 22 that I don't think that is relevant at all to his con-
x

23 tention of the fuel bundle dropping into the bottom of the

O 24 seene fue1 goo 1.

25 MR. DOHERTY: Well, the contention deals with

ALDERSON REFORTING COMPANY, INC.
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10-20

the consequences. This is as reworded on page -- well,

of the Board's Order of September 1 -- under that conten- |

tion.
3

"As Mr. Doherty points out, neither the SER4

nor the FS/FES describe the consequences of a spent fuel

5 -

assembly drop into the spent fuel pool floor."8 6e

And the consequences would include possible7

8 release of radioactivity; therefore, it ' r. relevant to

N ask how radioactive is this material.9
af

h 10
~ --

3
5 11

$
g 12

13
S

| 14

$
2 15

$
g 16
as

6 17

$
lii 18
-

E
19g

n

20

21

0 1

23

0 24

25

ALDERSON REPORTING COMPANY, INC.
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10-21 1 JUDGE WOLFE: Well, what's the relevancy --

( it's either more or less active. We're only interested --2

3 or you should only oe interested in its activity at
m

4 tha time that it's in the -- it falls to the floor -- to

e 5 the liner. So I'll sustain the objection.
Aa

h 6 MR. DOHERTY: Well, Your Honor, the question was :

R
$ 7 When it's moved to the spent fuel building -- the
;
8 8 assumption being that will be its last movement and at--

d
c 9 that particular point, I think that's relevant. That's
N
$ 10 one time when it could well be dropped.
E
j 11 JUDGE WOLFE: Yes.
S

Y 12 MR. DOHERTY: And I am presuming that the radio-

13 activity of spent fuel decreases with time.

| 14 JUDGE WOLFE: Yes.
$

| 15 MR. DOHERTY: So its first arrival would be
x

y 16 its highest radioactivity. That's why I think it's still
e

h
I7 relevant.

m

} 18 otherwise the idea of making a comparison...

P"
19g is fairly -- it was more of a suggestion of how to answer

n

20 the question. But it might be more precise to just'

2I give the radioactivity itself in some uay, in some

22) measurement, rather than a comparison.

JUDGE WOLFE: Well, it's only relevant, as far

24 as I can see, as to what its radioac,tivity is.,at.the time

25 it arrives at t '' a spent fuel pool, period.

I

|| ALDERSON REPORTING COMPANY. INC.
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10-22 MR. DOHE RTY : That was the question.

1

JUDGE WOLFE: No, you wanted to know ...

s/ 2
JUDGE LINENBERGER: That's why I asked you

3

g'T specifically to repeat the question, because I thought
Q ,] 4

you were asking for a comparison --
g 5

S MR. DOHERTY: I'm sorry --
! 0
g JUDGE LINENBERGER: -- of the source term
$ I

; when the fuel element -- when the fuel bundle is in the
8 8

e reactor building, compared with the source term when the
d 9

f fuel bundle is over the pool available to be dropped.
g 10

$ And that is the question that was objected
g 11

3 to, and --
p 12

5 MR. DOHERTY: That's the one you sustained.('+)g 135s
* JUDGE WOLFE: That's the one I sustained.| 14

$ Now, proceed.
2 15
w
* BY MR. DOHERTY:
g 16
d

S How radioactive, in any units you may choose,
d 17

$ is the spent fuel when it arrives at the spent fuel
m 18
_

E building?
19g

" BY WITNESS MARTIN:
20

A I could tell you that. A typical time --

(~) rather a minimal time would be 24 hours of decay after

the reactor has been shut down. So 24 hours of decay,

then the time of decay that the fuel assembly would haveO,
undergone after removal from the reactor vessel.

.

ALDERSON REPORTING COMPANY, INC.
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10-23 G How high abcVe the pool floor is the spent

() fuel, when it's being shifted into the storage -- into the

- spent fuel pool for storage?

{) Perhaps the maximum height over the pool would

be the most meaningful answer.
3 -

" BY WITNESS MALEC:
:

@ 6

A This is not an exact number, but an approxima-
7

g, tion, I woula say somewhere between 17 to 20 feet. I

don't recall exactly. But 17 to 20 feet is an order of9
i

magnitude height.
10o

z
G And can you give an approximation of thejj

k
weight of the spent fuel assembly?d 12z

(]) BY WITNESS MALEC:
13

A As I recall -- again, this is an order ofE 14a
$
0 15 magnitude it's about 700 pounds.--

5.

16 G Does it include the fuel channel?
w
W

BY WITNESS MALEC:g- j7

$
$ 18 A The 700 pounds?

5
19 G In that 700 pounds, is the" --

8e
20 BY WITNESS MALEC:

,

'

21 A As I recall, it does, although I would have to

()- 22 refresh my memory on the exact weight.

23 Are you referring to the fuel when it's being

() 24 shifted, or the weight I just gave you?

25 G When it's being shifted, I think.

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS MALEC:
10-24 I

() A It may or may not have the channel attached

to it.
3

() % Do you think the 700 pounds does not include
4

a channel, which you gave?
2
9 BY WITNESS MALEC:
3 0

A My recollection is that it does, although,
7

again, I w uld have to refresh my memory to the exact
8

j weight.
9

2

$ 10 % What are the approximate dimensions of a
E

! 11
fuel assembly, the end particularly?

$
BY WITNESS MALEC:d 12z

() h A The length?'

13
=,

% Right, the length, yes.E 14
Y

! 15 BY WITNESS MALEC:

$
A About 12 feet.! 16S

e
i g j7 % And what about that at end, from the end?

5
E 18 BY WITNESS 11ALEC :

5
j9 A As I recall, it's about 8 1/2 inches.&

E
n

20 4 Square?

21 BY WITNESS MALEC:

() 22 A Approximately.

23f 4 And is that Does that assembly include--

() 24 a core support plate?

25 /
i

ALDERSON REPORTING COMPANY, INC.
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'

BY WITNESS MALEC:
I10-25

A. No, the core support plate remains in the

reactor.

O So then is it a blunt-ended assembly at this

p int? .

5

h BY WITNESS MALEC:g
e

A. No, there's a nose piece on the front -- on
7

the bottom, I should say. At the core flow inlet
8

j portion.
9

i
0 0 "Y'10e

3
m _ _ _

11g
a
p 12

s

.

| 14

m
2 15

:
g 16
as

6 17

:
$ 18
_

19g
e

20

21

22

23

24

25

ALDERSON REPORTING COMPANY, INC.
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1-1 1 BY MR. DOHERTY:

cd 2 g Is the perpendicular strike the greatest

3 impact per unit area?

O 4 BY WITNESS CHIOUS'

5 A To the structure damage, that's most

j 6 conservative impact.
R
d 7 4 I notice at page 2 in the analysis you state,
A
g 8 at line 17, "No credit is taken for the concrete floor
d
q 9 providing support for the fuel pool liner."
$
$ 10 So that in this analysis, is this an
E

$ II unsupported structure then that this impact is striking?
m

(:) N
I2 BY WITNESS CHIOU:

!'

135 A The concrete floor usually has a certain
m

14 flexibility. In my impact analysis I didn't take into
k

h
15 account the fle::1bility of the concrete floor. It gives

x

g 16 more conservative results.
w

h
I7

G Are you saying -- this concrete floor, is i

x
18 that something that normally sits under the steel liner?

# I9g In other:.words , .theisteel :is set .on to p o f . i t ? ' , Is : ,th at ,_

n

20 the:,way.. the,, construction will be?
,

,

BY WITNESS CHIOU:n
\/ 22 A The liner is on top of the concrete floor.

'

'

23
G All right. Now, if that's taken away, won't

( 24
that give the floor additional space to give on impact?

25
//

ALDERSON REPORTING COMPANY, INC.
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1-2 1 BY WITNESS CHIOU:

2 A The spent fuel pool floor is resting on the

!

3 foundaticn. It is resting on the soil.
4

4 G Are you talking now about the actual design

e 5 or the way the analysis has to be viewed now?
bj 6 BY WITNESS CHIOU:

R
& 7 - A The physical condition of the spent fuel pool,
X

| 8 that's what I'm talking about. I did not take 'nto.

d
d 9 account the ' flexibility of the concrete floor in analysis,

$
$ 10 in order to give a more conservative estimation.
E

| 11 Q Does your analysis assume any flexibility in
E

j 12 the steel liner'then?

()b I13 BT WITNESS CHIOU:
-

g
m

| 14 A Only at the welded seam; not at other areas.
$

15 s\ Is the floor, the stainless steel floor, a

*

- 16 one-piece sheet?g
w

g 17 BY WITNESS CHIOU:
$

h 18 A The floor is made up of a lot of -- many.

E
l9

g pieces welded togeth
,

20 G So, then, there is some flexibility where

21 those pieces join across the floor.

22 BY WITNESS CHIOU:
~

23 A At the welding seam we had to provide the

24 leak detection channels.
I25

G Had to provide what? Excuse me.
t

ALDERSON REPORTING COMPANY, INC.
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1-3 1 BY WITNESS CHIOU:

O 2 A Leak detection channel.

3 4 Yes.

(1) -4 BY WITNESS CHIOU:

e 5 A That's why the liner has certain flexibility
E

| 6 at the welding.seamuonly.
9
$ 7 G Ana the welding seams, how many of those are r

$ 8 there in the pool?
d
d 9 BY WITNESS CHIOU:,

5
g 10 A I do not recall.
3
m
4 11 4 What is the approximate area of the pool?
*

(2) j
12 BY WITNESC CHIOU:

5
135 g rei s about 40 times 40, I guess.m

I4
G All right. That's feet, I take it, 40 feet

$

h by 40 feet.
=

d Ib BY WITNESS MALEC:
e

h
I7 A That's apprcximately correct. The units are

x
$ 18

feet.-

E
19

g 4 You use the term " structural integrity" here

20
at line 21. Does that mean no leakage paths are

initiated?

22
BY WITNESS CHIOU:

23 '
A The stainless steel core liner is designed as

Os/ 24
a big tight structure.

!

25 | G Are you saying, then, it will remain as designed ,

ALDERSON REPORTING COMPANY, INC.
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A-4, I then?

'
- 2 BY WITNESS CF.70U:

3 A Yes.

4 4 And that's what structural integrity means,

5 then?a

h
j 6 BY WITNESS CHIOU:
R
d 7 A Yes.
X
j 8 g To your knowledge, has there been any
d
d 9 probability calculations worked out of dropping the spent

,

z

h 10 fuel poc1 from previous experience -- dropping a scent
E
=
$ II fuel assembly?
k

y 12 .; Does anyone have those kinds of figures among

( b
g 13 the panel?
m ,

| 14 BY WITNESS MARTIN:
$

15 A The answer to your question is yes. There

E I0 have been probability calculations done for that.
w

h
I7 However, I don't have the figures right now,

x

h NI but there have been published figures on these probabilities;.
E

II
g 4 I guess this question should go to you,

Mr. Malec.

21 Do you know if the crane for moving spent fuel

22 has been selected at this point, the design?

MR. CULP: Your Honor, I'm going 'bject,

24 to that. I think the testimony assumes that there is a

' drop within the fuel bundle, and I don't understand how

ALDERSON REPORTING COMPANY, INC.
.
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l

||1-5 1 the crane that is moving the fuel bundle is relevant to
)

l
2 the contention.

3 MR. DOHERTY: I think Counsel is correct.

O 4 Thank you.

e 5 MR. CULP: You are welcome.
H

$ 6 BY MR. DOHE RTY :
R
& 7 g Well, Mr. Martin, this seems to have come to
X

[ 8 you. On page 3 you state at line 16, "If the pool liner
d
C 9 were damaged in an area not serviced by the Pool Liner

,

3
g 10 Leak Detection System," then there's something more, but
$
$ 11 I don't understand.
B

( ) y
12 What do you mean by not serviced by a leak

b
13 detection system? Is the leak detection system onlyg

a

| 14 partial?
t

h
15 BY WITNESS MALEC:

x

y 16 g yell respond in lieu of Mr. Martin. The
M

h
I7 leak detection channels run under the weld seams. They

a

{ 18 do not cover the entire bottem of the pool, only in those
C

h
I9 areas where there are welding seams.

n

20 0 So that, if I can get this straight, are you

21 ' saying here, starting at line 12, " Water leakages, due to
| h
! 22 liner plate weld damage," is that assuming that the assemb13 <

23 was dropped at a seam, and you are covaring two cases

I () 24 there, at a seam and not at a seam? Is that how that's
,

i

to be looked at?

_- - ._ ____, - -
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:1-6 1 BY WITNESS MARTIN :
(
' 2 A This paragraph was to assume that in the event

3 that the water leakages bypass the leakage collection
O
s/ 4 system, the paragraph was written for the purpose of

a f assuming thah wasn't the case, the presence of the
5

| 6 six-foot thick spent fuel pool floor would prevent any
R
& 7 water leakages or release of water to the environment.
X

| 8 G I had trouble hearing that. Did you say
d
d 9 six-foot --
$
$ 10 BY WITNESS MARTIN:
E

| 11' thick concrete floor.A --

3

I 12 a All right. So you do take credit for the

O> 3 13 concrete floor in your analysis here?N- 5
m

h I4 BY WITNFSS MARTIN:
a
g 15 A Yes, I did.
x

d I0 G At the top of 4 there's a reference to an
d

h
I7 assumption about 93 rods of the fuel assembly.

,

x
II Now, since a fuel assembly has a smaller number_

E'
19 than 98 fuel rods, I'm wondering how that number comes out

20 or what led to the choice of that number, 98?

21 Would you stay a little bit away from the

22 microphone, Mr. Martin. You have a very explosive speech.

It tends to get lost in the static to me,

b(s 24 BY WITNESS MARTIN:

! | A The number of 98 rods is that oka'f? Maybe--

ALDdRSON REPORTING COMPANY, INC.
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l

!1-7 i we should go through a testing phase, one, two, three.
'

2 The number of 98 rods comes from the impact

3 analysis of a dropped spent fuel assembly, which is

4 presented in the PSAR.

.e 5 It basically assumes that if you have a
!
@ 6 dropped: assembly, it goes through the calculations of the
g ,.

& 7 kinetic energies of a dropped fuel assembly, which wod1d
X

] 8 result in the failure of the rods in that complete
d
d 9 assembly, then upon further impact of the neighboring
~i

h 10 assemblies, you would have further failures of fuel rods
E

| 11 in tha neighboring assemblies, based upon the residual
a

i 12 kinetic energy of the dropped spent fuel assembly.

13 The total which has been calculated is 98

| 14 fuel assemblies.
m
g 15 g Is this analysis of a fuel assembly drop that
a: i

'

16j strikes other fuel assemblies?
et

| @ 17 BY WITNESS MARTIN:
$

h 18 A. Yes, it is.i

n
19 G I see.

20 '

BY WITNESS MARTIN:

21 A. It is in the PSAR, incidentally.

22 g Okay.

23 BY WITNESS MARTIN:

24
A. I beg your pardon. I think I said "98

25 assemblies." I meant 98 rods.
:

ALDERSON REPORTING COMPANY, INC.



' 19528

'l- 8 1 G Yes. What would be the consequences if the
g-
\* 2 fuel became uncovered ingross terms?

3 MR. CULP: Wait a minute.

(} 4 I don't understand that question. I object

= 5 to the question, that it is vague.
5

h 6 MR. DOHERTY: I will try to be a little

R
& 7 more specific by asking him: s

M

$ 8 BY MR. DOHERTY :

d
d 9 0 What would be the consequences to the fuel

b
g 10 cladding if this fuel became uncovered?
E

| 11 MR. CULP: I object to the question, now that
3

(2) p
12 he has rephrased it, on the grounds that it's not

5
g 13 relevant to his contention.
m

| 14 MR. DOHE RTY : There's a question asked by
$

15 Counsel here, "Does this losa of pool water inventory

*

- 16 present a safety problem?" They go into various systemsg
M

h
I7 that would stop that from happening.

m
$ 18 I think they've introduced into the record
,

E
19 statements with regard to uncovering the fuel or protecting

20 themselves from uncovering the fuel, so it's relevant to

II talk about why are they doing this. What's this protection

22 for?

23 That's at page 5, line 6.

() 24 (Bench conference.)

25 JUDGE LINENBERGER: Mr. Doherty, does your

ALDERSON REPORTING COMPANY, INC.
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"1-9 1 question go to a complete loss of water from the fuel?

f,

2 MR. DOHERTY : No, I didn't specify and that

3 wasn't what I had in mind at the moment I asked it.

4 JUDGE LINENBERGER: It's a little difficult to

5 know how to rule on the objection when you say that youg
9

3 6 don't know what you had in mind.
R
& 7 MR. DOHE RTY : Well, one thing at a time. It
3
| 8 certainly makes sense to ask about a complete loss.
d
q 9 In the end, the issue, though, is uncovered
!

h
10 fuel. It will be uncovered, whether it's totally uncovered

=
$ II or half uncovered, certainly there will be some uncovered,
* -

j 12 and that's what the question was aimed at.
,

O9 135 MR. CULP: Mr. Chairman, the purpose of this-'

s

| 14 piece of testimony is to indicate what would happen if
a

15 there were a breach in the spent fuel pool and whether

g 16 there would insfact be enough water to keep the fuel
e

assemblies covered; and there's nothing in the testimony

I0 to indicate that would ever happen, that the fuel would be
e
g uncovered.

20
|

MR. DOHE RTY : The testimony doesn't say it is|

,

| 21
; impossible, which is the only grounds, I think, it could
|

I 22 be objected to that we should not even talk about it.

3' There would have to be a statement of

O 24 impossibility.

25 (Bench conference.)

ALDERSON REPORTING COMPANY, INC.
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1-10 1 JUDGE WOLFE: Well, we ' ve heard the obj ection .

( 2 We are not ruling on that, but the Board is interested in

3 asking you, Mr. Doherty, if ycu are tying that question

( 4 into the testimony by these witnesses at page 5, then

e 5 witnesses are saying at this portion of their testimony
b

$ 6 that the spent fuel pool:; cooling.watdr'wouldenot: escape
R
R 7 because there is a makeup capability.
K
8 8 Now, you are asking the question what would
d

@ 9 happen if the spent fr4el assembly is uncovered, and your

!
@ 10 question goes contrary to the testimony of the witnesses
!

$ 11 that, I take it, the assembly would not be uncovered at
3

f 12 any time, once in the pool or hitting the liner of the

() 13 pool.
m

| 14 So I think you had better back off of that
$

h
15 and ask -- we'll permit you to ask whether they- ef firm: _

m

j 16 what they said in this testimony, that a spent fuel
e

h
17 assembly would never be uncovered, because your question

m

{ 18 flies in the face of this testimony.
P
"

19g The Board on its own will not allow the
"

:

20 question because it flies in the face of the testimony.-

2I You can delve more into their testimony seeking

() 22 to discredit what they've said insofar as uncovering of

23 the assembly is concerned.

I /~S 24
I (_/ MR. DOHE RTY : All right.

25
ff

t

ALDERSON REPORTING COMPANY, INC.
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<l-11 1 BY MR. DOHE RTY :

( 2 4 Is 150 gallons per minute the maximum makeup

3 water for the pool in the event of an accident -- or
ry
(,/ 4 bresch, excuse me -- of the pool?

5>

g 3Y WITNESS MALEC:
a

$ 0 A From all possible means?j

I a

$ 7 % Yes.!

M
g 8 BY WITNESS MALEC:
d
a; 9 A No.
$

h
10 0 What other means are available?

s
4 II BY WITNESS MALEC:
3

g 12 A We can use some makes.'#ft rigs from fire
o~

13
- protection system, from the potable water system we

E 14w have installed to mineralize the water makeup, and we have
$
9 15g the essential surface cooling water.
x

d I0 g All right. Now, haven't you already stated,
w

h though, that the essential surfaces cooling w;Ler system
e
M 18 will provide approximately a hundred gallons in your: =

i e"
19.

j testimony here?

20
BY WITNESS MALEC:

21-

A Is that a question?

~1 22
(Q Q Yes.,

23
BY WITNESS MALEC:

O 24
A Yes.

25
g In order to do these makeshift arrangements,

ALDERSON REPORTING COMPANY, INC.
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;1-12 1 would somebody have to ;:e at the pool side?

() 2 BY WITNESS MALEC:

3 A Ye s . r.or o t a ne d es s arily opooll s id e g. . bbt in the

( 4 vicinity of the Opent fuel.
,

5 G Would there be any hazard to that person?

$ 6 MR. CULP: Objection, Your Honor. I object
R
R 7 to that question.
X

| 8 JUDGE WOLFE: What grounds? !

O
d 9 MR. CULP: It's not relevant.
i

h 10 MR. DOHERTY: He has testified there would be

$ 11 other sources available, but he has stated there would have
S .

g 12 to be someone there, and I'm asking, well, indeed, would

13 that be a safe place for a person. We have had previous4

=

| 14 testimony that this is radioactive material, and I think
$

15 it's a fair question to ask if standing near the pool

d I0 might be hazardous under those conditions.
W

I7
| . JUDGE WOLFE: Standing near the pool might

c
0 what?

P"
19

8 MR. DOHERTY: Might be hazardous under those
n

0 conditions.

21
(Bench conference.)

O( ) 22 JUDGE WOLFE: All right. You've established

23 the relevancy.

() Objection overruled.
'

WITNESS MALEC: Perhaps you didn't understand

ALDERSON REPORTING COMPANY, INC.
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1-13 1 my first response.

( 2 It may be somewhat hazardous to the individual;

3 however, the Safety Class III, Essential Surface Cooling

( 4 Water System, is operated remotely from the control room.

= 5 Since it's about double the capacity we
5

| 6 calculate that the maximum leak rate would be out or
R
& 7 a channel, it's unnecessary for anyone to go to pool
3
g 8 side.
d,

' d 9 These other makeshift sources, for whatever
i

h 10 reason, are availabic, should anyone wand to use them.
E

$ 11 They are not absolutely essential, nor are they safety
3

g 12 class.
-

/"T 3
13 BY MR. DOHE RTY :(_/ 5

m

| 14 0 You say calculated a breacht i. that correct?
$

| 15 BY WITNESS MALEC:
x R

*

16g A No, I did not calculate a breach.
w

h
I7 g There is a statement in here, though, that

18 during a breach of the pool boundary, the essential

E
19g surface cooling water system will provide alequate water.

n

20
( What is this hypothetical breach?

II BY WITNESS MALEC:

() 22 A Any breach.-

23 g Any breach?
,

O 24 eY WITNESS MAtEC:

25 A Given that a breach occurs in a seam area, we

|

ALDERSON REPORTING COMPANY, INC.
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'l-14 1 calculated what the flow rate would be to determine

2 whether or not the safety related makeup sources were

3 adequate to handle such a flow rate; not that we calc'21 ate

4 there would be one. It's our safety related makeup
,

e 5 capability to the pool.
5

$ 6 g Why do you keep the spent fuel underwater?
R
@, 7 BY WITNESS.MALEC:
3
| 8 A. There are several reasons. It's thermally hot
d
d 9 and radioactively hot.

$
g 10 g Any other reasons?
!!!

h 11 BY WITNESS MAR'?IN:
in

I 12 A. No.

O i is ---

.

| 14

m
2 15
$
g 16
as

6 17

:
$ 18

19

20

21

22

11

O 24'

25

ALDERSON REPORTING COMPANY, INC.
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12-1 BY MR. DOHERTY:Ibm

() g Is it so thernally hot that it might melt?2

BY WITNESS MALEC-3

() A In the water or in the air?4

= 5
g Well, I asked yon why you kept it covered.

b l
j BY WITNESS MALEC:-

e

A Yes. There wocid be a potential for lack of

X

| 8 cooling where there would be a breach of the cladding,

d
d 9 if it were not kept covered with water.
i

h 10 g Can you give me any idea how big this breach
3
5 11 would be here at all, what you had in mind?
$
d 12 BY WITNESS MALEC:
3

() 13 A No, the breach size is immaterial, because

E 14 the flew rate is limited by the channel.
Yz
2 15 g I think I've allowed a word to get in here
$
j 16 that I don't understand, and that's " channel." There
w

You said " channel," and I takeg 17 is -- Was that --

N
$ 18 that literally as a sort of grooved thing underneath
_

E
19 at the weld seam.

H
20 BY WITNESS MALEC:

21 A If you're referring to my last response,

( )'
'

22 yes.
'v

23 g I see. I think you may have referred to it at

() 24 page 2 also. Is that -- when you describe the pool liner

25 leak detection system.

ALDERSON REPORTING COMPANY, INC.
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12-2 BY WITNESS MALEC:

I

r'3 A Could you be more specific where you mean?
(_/ 2

4 When you describe the pool liner leak detection
3

'3 system at line 15.
4

BY WITNESS MALEC:
e 5

h
~A Yes. There is a channel under the liner

@ 6
g weld.
Q 7i
a g And that's the same channel we're talking about
R s

d here?
d 9

$ BY WITNESS MILEC:
g 10

$ A That's correct.'

g 11

8 4 Okay. Well, going to the foot of five, the
g, 12

question asked.of you, Mr. Marcin, did that dropping of

$ j a fuel bundle in the fuel pool impact the floor?
g 14

$ BY WITNESS MARTIN:
2 15
w
$ A I'.m sorry, but I don't understand your

16g
d question.
6 17
w
5 g I didn't hear you, I'e sorry.
m 18
-

E BY WITNESS MARTIN:
19g

' A I did not understand your question.

4 The question is: You referenced an incident

at Millstone Unit 1 on page 5.
22

BY WITNESS MARTIN:

***() 24

g Are y u answering that yes, it did hit the
25

ALDERSON REPORTING COMPANY, INC.
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,12-3 floor?

( BY WITNESS MAP. TIN:

A Yes, it did hit the floor,

V]r O In its dropping, was it impeded by the racks
4

in any way?

BY WITNESS MARTIN:
3 6

A. The incident report, which.I read, did not
7

3 mention that.
| 8

j G Mention what?
9

10
z
E A You asked me if it hit the rack in any way.
g 11

I responded that the incident report which I have read. g

O | is
*** " * """"' " i' ** *** " *** " *-

3 j4 G Did it say it was a vertical drop?
N

$
BY WITNESS MI.RTIN :2 15

$
7 16 A Yes, it was,

is
as

g 17 G Was there -- Were you able to determine if

18 the spent fuel pool was constructed in the same -- with

is
19 the same steel liner as Allens Croek's will be designed?"

R
20 BY WITNESS MARTIN:

21 A ~The stainless steel 304 was used in that
!

22 particular nuclear plant. However, you might want to ask
,

l 23 either Dr. Chiou or Mr. Malec what type of stainless

24 steel will be used for the liner.

|

| 25 That's your question?

ALDERSON REPORTING COMPANY, INC.
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'

|

G That's fine. 2'd like to get the answer to
2-4 I

.m,

) 2 that, yes.

SY WITNESS CHIOU: j3

h 4 A The materials for the Allens Creek project

e 5 stainlest steel liner is A-240, type 304.
A
n

h 6 G Now, was that the same type of steel, Mr.

k
o 7 Martin, or was it different, or were you uncertain?
-

N
,

'

8 8 BY WITNESS MARTIN:
a

d
d 9 A It's stainless steel 304.
i

h 10 0 Three -- It's hard to hear you. Are you
3
5 11 saying "three or four"?
<
B
e 12 BY WITNESS MARTIN:
$

() 13 A Three, zero, four. 1

m

| 14 G Three, zero, four. Type 3047

$
2 15 BY WITNESS MARTIN:
$
g 16 A Yes.
M

6 17 G Okay. I'm sorry, it's the acoustics.
$
$ 18 Now, was that fuel bundle a 7x7 or 8x87 Was

5

{ 19 that given you?
n

20 BY WITNESS MARTIN:

21 A I think it was a 6x6.

/~) 22 G Was it of the same weight as the one that would
NJ

23 be used here, to your knowledge?

(~') 24 BY WITNESS MARTIN:
v

25 | A I don't know.

ALDERSON REPORTING COMPANY. INC.
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G Okay. And do ysu know -- in relation to your
,

m statement about samples indicated no release of
) 2

activity, do you know if the fuel bundle was burned

.

f'N to its maximum or the amount cf burn-up that it had
(_// 4

received?
e 5
3

BY WITNESS MARTIN:"

$ 0

E A No, sir, I don't think it was.
$ I

A 4 okay. Was it dropped from the same height?
| 8

4 Could you determine?o 9

^ *
10

z
5 A I'm sorry, the incident report did not mention
g 11

the height it was dropped from.-

12

G It was not mentioned?(]) - 13
m

BY WITNESS MARTIN:g g
w

A No, it was not.
15

$ g can you give me the name of the report that you
T 16
3
M
. got on that or --g j7

BY WITNESS MARTIU:18

s A It's from "Naclear Power Experience" datedo j9
8
n

20 February 1976.

JUDGE LINENBERGER: Mr. DC-he r ty , I'm havinggj

22 $ trouble understanding the relevance of this line of

23 questioning.

24 Had the analysis of these gentlemen relied
(]}

25 on the Millstone event to support a premise that no

ALDERSON REPORTING COMPANY, INC.
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; damage would occur at a pool drop accident at Allens
_

() Creek, then I would see the relevance. They did not rely2

3 upon that at all.
'N

4 They, in fact, tell you in thei.- testimony that
,

e 5 they assumed damge to quite a few fuel pins, so I'm really
3

$ 6 having difficulty seeing the importance of taking up

R
R 7 overybody's time to go through the Millstone ever.t,

N

[ 8 which 1a not used as a basis for the analysis o' tnis
d
d 9 event.

10 MR. DOHERTY: Well, the Millstone event was
E

| 11 offered -- and I don't think there'n any way anyone could
* .

'
12 construe it, except as perhaps supporting the Applicant's

13 position here.
m

| 14 I think I have a right to attack Applicant's
a
2 15 position -- |

$
j 16 JUDGE LINENBERGER: Mr. Doherty --
M

d 17 MR. DOHERTY: -- and I have just about con-
5

h 18 cluded my questions on this area, too.
A

19 So it's more in that line. I just why...

20 it was done.

21 JUDGE LINENBERGER: Why don't you find out

22 why they quoted that event? It doesn't support anything.

23 They assumed a much more serious incident than occurred

() 24 at Millstone. And it's just possible that the only

| 25 reason that they quoted Millstone at all was to show you

| ALDERSON REPORTING COMPANY,INC.
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l
'

12-7 that their premise was quite conservative.

() But we're going through a lot of details

,
here that don't get at the Allens Creek accident that was

,

() analyzed by these gentlemen.
4

I'm just --
3j MR. DOHERTY: Yes, Well, I'm concerned if

6e

I've caused you and your colleagues to feel like we've7

D**" **8tiUY Di""*8

I can assure you that I don't intend to pursue9
i
$ the Millstone event any further. However, I don't feel

10o
Z

h11 like asking questions which will make them look good

n *

either. They have counsel who can do that.d 12z

() So at this point I feel like dropping off on13

E 14 the Millstone testimony entirely.
w
$
2 15 Yon might like to sit back a minute. I need

$
.- g to look in an envelope for possible other questions.
3
e
g 17 (Pause.)

$
M 18 JUDGE WOLFE: While Mr. Doherty is looking
-

6
19 through his papers, I will ask you the question: Whoever

8n
or responded here, I guess it was Mr.20 wrote this --

21 M4rtin.

( 22 Of course, you were responding to questions,

in getting intoI take it
23 |

but what was your purpose ----

() 24 this area of the Millstone event to what purpose?...

25 WITNESS MARTIN: The only purpose there, Your

! ALDERSON REPORTING COMPANY, INC.
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12-8 Honor, is to indicate that there has been some incidents

,7~} in that area, and just to offer what indeed had happened2(/_
at other operating nuclear plants. And the experience

indicates that there was some damage to the fuel assembly.

There was no damage to the spent fuel poolg 5
n

} liner. There were no measurable radiological releases
e
m

a from the incident.
D 7
,

S the purpose of including that portion was8 8n

j just to indicate what has been gained, in terms of actual9
i

10 experience from an operating nuclear plant, which is also,
E

jj incidentally, a boiling water reactor.
E
d 12 JUDGE WOLF 2: But the report that you described
5 h

(~} g$ 13 ' r named was not fully particularized as to what, if
Ns

g j4 any, other bundles the dropped bundle.might have hit, or
a
b
k 15 whether it hit other portions of the -- whether it hit
#

.- 16 brackets in the pool? Those sorts of particulars were
B
A-

d 17 not provided; is that correct?

$
M ja WITNESS MARTIN: That is correct, sir.

5
"

19 (Bench conference.)
3
n

20 JUDGE WOLFE: With this understanding or this

2] statement by Mr. Martin, if you have some more questions

(~') 22 in this area, Mr. Doherty, you may proceed.
%)

23 MR. DOHERTY: I have no further questions in

r~T 24 that area.
\s)

25 , JUDGE WOLFE: What?
i

l

| ALDERSON REPORTING COMPANY, INC.
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MR. DOHERTY: To be honest with you, I didn't

9 hear, so I don't I've missed something.--

JUDGE WOLFE: Well, whether you heard or not,

/^') what I'm telling you is that in light of what they did7

( ,/ 4

ay, y ay proceed to ask several more questions, if
5

3
you so desire in this area, as to the Millstone Unit 1

g episode.
U 7

DOHERTY:.
8

j 0 Is the spent fuel pool, with regard to make-up9
i

aPability, with regard to just that part, is that in10ez
j jy compliance with any regulatory guides of the Commission

$
at this point?6 12

3
(~N $ BY WITNESS MALEC:13L' g

A It's in compliance with regulatory guidance,E 14
5

k 15 yes. I'm not able to recall exactly where it appears.

$
.- 16 There would be several potential places.

B
W

g 17 g What about 1.13? Does that ring a bell?
! $

$ 18 BY WITNESS MALEC:
=
$

19 A I just said that I don't recall exactly where
8
n

20 it is.

21 g I see. I didn't hear you say that.
1

~~T 22 BY WITNESS MALEC:
(G

A I recognize that 1.13 deals with spent23 ,

r~x 24 fuel pcnl, that area, but I don't recall exactly where it
O

25]
may appear.

!

ALDERSON REPORTING COMPANY,INC.
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12-10
G Okay.

y,

MR. DOHERTY : No further questions, Your
2

Honor.

JUDGE WOLFE: All right.
4 ,

Redirect, Mr. Cul.p ?
e 5

4 MR. CULP: No, sir.h6
JUDGE WOLFE: Board questions?

7
.

JUDGE CHEATUM: I have none.8

d ---

d 9
:io
@ 10
$ '

m
$ II .

a
p 12
-

=

0 i ''

.
! I4

! $
2 15
E
j 16

,

as

d 17'

$
$ 18
_

E
19

| Y
! 20

21

O -

23

24

25
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BOARD EXAMINATION

-7, BY JUDGE LINF3BERGER:
2

G G ntlemen, on page 4 of the prefiled testimony,
3

) in the middle of the page there are some there are--

4

tWo numbers representing whole body and thyroid doses at
M

the exclusion area boundary that have been calculated,6

based on the assumption of a failure of 98 fuel7
,

r ds.
j 8

N Are any of you able to tell us what assumptions9,

'

i
$ 10 went into that calculat'on with respect to burn-up of
a
z

the rods, fraction of volatile fission products thatjj

*
6 12 escaped, the kinds -- what kinds of input parameters went

!
'

13 into the calculation that resulted in those numbers?(})
g g BY WITNESS MARTIN:
w
$
2 15 A Yes, sir, if I may just make one correction to
5

. 16 your statement. It was not 98 rods, it was 62 rods..

BI
' W

6 17 g It was how many rods?

$
M 18 BY WITNESS MARTIN:
-

19 A Sixty-two.
R

20 0 Sixty-two?

21 BY WITNESS MARTIN:
:

( 22 A Yes. This is These doses are-- --

| 23 4 Okay, fine.

24 BY WITNESS MARTIN:

25 A Now, in response to your question, the first

ALDERSON REPORTING COMPANY, INC.
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12-12

assumption.is that your reactor has been operatf.ng three

years at the maximum power level of 3758 megawatts

thermal.
3

Therefore, all the radionuclides of concern
. ('')I 4

'

have reached their equilibrium level.
e 5
M

h Number two, 10 percent of the nuclides in6o
' the reactor core are assumed to be present in the gas cap7

f the rods, except for Crypton-85, which is 30 percent.8

9 All of the activity in the gas cap. is
z

assumed to be released to the water of the spent fuel10oz
]]

pool.

E
d 12 Out of the activity, which is released to the
Z

13 spent fuel pool, 100 percent of that activity for the
(}

E 14 noble gases is assumed to escape to, one, the spent fuel'

w
$
2 15 pool atmosphere and then to the environment.
$
j 16 The iodine which is released to the spent
e
g 17 fuel pool, due to its high affinity to mix with the water

5
i

| $ 18 and remain in solution, a conservative factor of 100 h tis

19 been used to reduce the activity, which is now in the
8
n

20 scent fuel pool, which then becomes airborne, or look

21 at it that way -- there's a factor of 100 between what is

22 assumed that has been releassd in the water to what is

23 , sub-secretly released to the spent fuel pool atmosphere.

|
24 The releases to the environment are assumed to

25 have been made through the standby gas treatment system

|

ALDERSON REPORTING COMPANY, INC.
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12-13
charcoal absorbers, which hava a design iodine-filter

\

efficiency of 99 percent,
r'T 2
V

And lastly, upon reaching the environment the
3

cloud of radionuclides is assumed to mix at dilution

(
factor equal to what would be occurring only five percent

= 5
2

} 6| f.the time.
e

And ultimately the recercor of the dose --

7

the thyroid dose, is assumed to breathe at a rate equal3

t that of organ activity, and is assumed to remain9
i

h 10 there for a period of two hours.
z
j G Two hours?

$
jj

BY WITNESS MARTIN:d 12
3
3 A Two hours.

()!
| 14 And the whole body dose is assumed that --

$
2 15 the assumption is made for the whole body dose that the'

U
,- 16 person is submerged in a cloud of such radionuclide,
*
W

g 37 also for the duration of the release.

5 ~

$ 18 G It sounds as though you assumed the most ad-
-

b
19 verse meteorological circumstances for this calculation?

k
20 BY WITNESS MARTIN:

2} A It's'not the most adverse. It's the level

22 which is considered adverse enough for these types of
'

23 calculations, because it's only exceeded five percent of

24 the time.

O
25 G Okay.

ALDERSON REPORTING COMPANY. INC.
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BY WITNESS MARTIN:12-14 i

A The most adverse, of course, would be the 1002

3 percent number.

4 Oh, I forgot to include one thing: There is"

v}
e 5 also a 24-hour decay period because the assumption is made
$<

i j 6 that it will take at least 24 hours before the fuel is

f7 moved from the reactor vessel after shutdown.

X
g 8 G Okay. By the way, is there a -- normally is

d
d 9 the operational restrictions on plants such as Allens
i

h 10 Creek, is there a tech spec or administrative control
,

3

| 11 limitation that requires that at least 24 hours of
*
c 12 cooldown occur before fuel is transported?
$

13 BY WITNESS MALEC:
{)

| 14 A I'm not aware of any, Your Honor. However,

$
2 15 pragmatically, by the time the reactor is shut down,
$
j 16 the primary system is depressurized and cooled down; the
w

g 17 reactor head is removed and the fuel is transferred.
$'

$ 18 It's a minimum of 24 hours.
=
#t

19 I think probably a more realistic number may
|

R,

20 be as high as 40 hours, until the time the spent fuel

21 actually reaches the fuel pool area.

22 g Well, all right. You're telling me that

23 practically you really can't get at the fuel in much less

24 time.

25 /

ALDERSON REPORTING COMPANY, INC.

- . - - - - --. - - . _ - . . . - - _. . .- -



. . - _

19549
12-15

BY WITNESS MALEC:y

() 2 A Perhaps in emergency conditions it would be

3 possible. We're looking now at a normal refueling

() 4 period. This is what we assume, based on the time dura-

e 5 tions of the activities that must be performed to get
5 -

| 6 to the fuel and the times required to reach particular

7 fuel elements, lift them and transport them over.

X

] 8 0 I guese I was asking a slightly different
d
d 9 question. Is there a tech spec or administrative control
i

h 10 limitation that prohibits starling fuel transfer to the
3
g 11 spent pool in less thar. some amount of time?

,

3

j 12 BY WITNESS MARTIN:

() 13 A I do not think there is.

| 14 0 Pardon?
$
2 15 BY WITNESS MARTIN:
$
g 16 A I do not think there is.
M

6 17 JUDGE LINENBERGER: All right, I have no more
U

{ 18 questions.

E
| 19 JUDGE WOLFE: Cross, Mr. Dewey?g
l "

20 MR. DEWEY: No, sir.

21 JUDGE WOLFE: Mr. Doherty?

22 RECROSS-EXAMINATION

23 BY MR. DOHERTY:

(} 24 g Mr. Martin, I think you said that one of the

25 assumptions in calculating your dosage at page 4 was that

ALDERSON REPORTING COMPANY. INC.,
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this wco efter thrco yooro of operation?
12-16 I

,

BY WITNESS MARTIN:

O 2

A Yes.
3

0 Would *.hree years of opern. tion create the

maximum radioactivity content of the core for the Allens

5 Creek plant?4 | 6

BY WITNESS MARTIN:
7

A Yes, it Would.g

I N 9| G Do you know what the planned duration of a

i *

fuel ycle is for the Allens Creek plant?
h 10

! BY WITNESS MALEC:
g 11

f. 12
A As it's planned today, it's a one-year

i5

3 operation between refuelings.

O:"
G Do y u at this moment, Mr. Malec, expect that| 14

the final operational cycle will be one year?15 ,
'

$
BY WITNESS MALEC:16.

$
A That's our current plans. I have no reasond 17

to think that there would be any other number.18

b G Maybe I didn't hear you you said you have
$

j9 ...

20 heard no other number mentioned?

gj BY WITNESS MALEC:

22 A I have no reason to believe it would change

23 from one year at this point.

24 G Uh. huh. I had a little trouble hearing it,

O
25 but I think the last exchange, there was talk about

ALDERSON REPORTING COMPANY, INC.,
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emargoncy removal of the corc.' Would that would you--

'

be required to place that in the spent fuel pool, or2

would you have any residence time in a storage pool in3

the containment?
(CT(3/ I

BY WITNESS MALEC: '

e $
3

} A My response dealt with the amount of time to
e
e

g get to the fuel elements themselves in the reactor. I% I

sa d that8 uncer a normal type of condition, a normal re-

| fueling outage, we looked at typical durations. And they9
i
C would be on the order of about 40 hours.g 10
z

h11 I said that it might be possible, under some
3
6 12 ther emergency-type conditions, to get in sooner. However -

Z
_

$ f r the purposes of our analysis for a normal transfer,13

(2)E we assumed 24, where a more realistic and more pragmatic14
$

$ 15 number would be about 40 hours.
$

- 16 g Okay. I'm 'mt really too wo ried about the~
.

3
M

d 17 numbers. But you said " transfer," that was your word just

b 18 a minute ago. What were you talking -- transfer from
-

E
19 where to where, please?

8
e

2C BY WITNESS MALEC:

2) A Transfer of spent fuel elements out of the re-

22 actor.

23 0- T'' ?

24 BY WITNESS MALEC:

25 A Ultimately to the fuel handling 5lilding.

ALDERSON REPORTING COMPANY, INC.
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12-18 % Would thatj imply a stopping point along the line

at2 any other spent fuel pool?O
3 BY WITNESS MALEC:

,

4 A There's aO temporary storage pool provided in
e 5 the upper elevation of the containment. It is possible
b

.j6 that we would either remove it directly from the reactor
er
& 7 and transfer it into the fuel transfer tube, or because

8 there's a finite time required to transfer down through the
d
d 9 fuel transfer tube, we may -- or HL&P may elect to go backz

h 10 and take out another spent fuel element and put it in this*
=
g 11 temporary storage position in the upper fuel storage
D
d 12 pool.
2
-

q
13 G That storage pool, though, couldn't hold a whole

| 14 core, co ld it? 'u
$
9 15 MR. CULP: Your Honor, I'm going to object to5
y 16 any more questions along this line. The Board's questionw

g 17 was very specific: Are there any technical specifications
5
$ 18 as- to the time limit for removing the fuel bundles to
e
i 19 the spent fuel pool.
M

20 And I think Mr. Doherty has gone way beyond the
21 Board question.

22 (Pause.)
23 , MR. DOHERTY: I have no further questions.

24 JUDGE WOLFE: Redirect, Mr. Culp?0 -

25 MR. CULP: ro, sir. The witnesses are to be

ALDERSON REPORTING COMPANY, INC.,
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2000o

12.-13 excused permanently -- I take that back. Mr. Malec is

to be excused temporarily.

O 2

JUDGE WOLFE: Mr. Malec, yc a are temporarily
3

excused. The other witnesses are excused permanently.4

(The witnesses were excused.)
m 5
E
" JUDGE WOLFE: We.will have a short recess.6

(A short recess was taken.)7.

a
- - -

8 8a

d
d 9

$
$ 10
z_
~

E 11

$
g 12
-
c

Oi',

E 14
ifa
2 15

E

j 16
as

6 17

:
$ 18

i
E 19
A

20

21
i

Oi

| 23
|

''

O
25
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3-1 1 EVENING SESSION

Gdg|| 2 6:10 p.m.

3 JUDGE WOLFE: All right. During. tir e recess ,

es

('(s) 4 I had occasion to query Mr. Culp on any agreemants that

n 5 had been made to setting over either Mr. Hamilton or
a

h 6 Mr. Goteny's testimony.
R
S 7 MR. DOHERTY: Excuse me, Your Honor, I didn't
M

] 8 hear the one word that seemed most important. You were
d
q 9 going to --
o
y 10 JUDGE WOLFE: I said during the recess I
$
$ 11 talked to Mr. Culp twith regard to any agreement that I
B

N 12 understood may or may not have been made setting over
3

(]) 13 Mr. Gotchy's or Mr. Hamilton's testimony until such time

| 14 as Mr. Doggett was available.
$

h
15 Mr. Culp advised, I believe, that you had

a

j 16 said something with regard to the fact that Mr. Doggett
w

h
I7 would not be here.

e

b IO MR. DOHERTY: I received a note, I think it
E

I9g was from Dr. Gotchy, which indicated that, one, Mr. Doggett
n

20 had a jury trial today and, two, there was a death in the

2I family. His mother-in-law died in Canada and he will not

') 2(J be here tomorrow.

MR. DEWEY: This was not from Dr. Gotchy,

24-~

I 1 I believe.%J
25 '

MR. DOHERTY: I'm sorry. It was someone. I

ALDERSON REPORTING COMPANY,INC.

..



13555

3-2 1 just couldn't tell who it was, but in any case, that's the

2 only thing I know about Mr. Doggett at this point.

3 JUDGE WOLFE: I see. All zigh t . Well, in any

4 event, we must proceed.

e 5 Mr. Culp.
$

$ 6 MR. CULP: Your Honor, at this time the
R
& 7 Applicant calls Leonard D. Hamilton to the stand'to testify
X

| 8 on Cummings contention 9.
d
q 9 Dr. Hamilton has previously testified in this
$

10e proceeding and has previously been sworn.
3
m
$ II JUDGE WOLFE: You are still under oath.
E

g 12 Whereupon,

9
5 13 LEONARD D. HAMILTON

k h
|* 14 was recalled as a witness and, having been previously duly
$

15 sworn to tell the truth, the whole truth and nothing but

j 16 the truth, was examined and testified as follows:
w

h
I7 DIRECT EXAMINATION

m
l0 BY MR. CULP:

E
I'

8 G Dr. Hamilton, do you have before you a
n

20 document which is entitled, " Affidavit of Leonard D.

I Hamilton Concerning the Health Effects of Low Level

22 Radiation"?
O- 23

A Yes, I do.

24
4 Did you prepare this document or was itO 25

prepared under your supervision?

ALDERSON REPORTING COMPANY, INC.
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3-3 1 A Yes, I prepared this document.

2 G Do you have any corrections to make to this,

..:.

3 document at this ti.e?

4 A Yes. I have a few corrections to make,

e 5 In the bibliography, on page 2 of the
U

$ 6 bibliography, there are two publications. No. 11, which
R
R 7 is listed as "In press," by-Ginevan, and I'd like to give
M

| 8 the actual reference now. It's 38: --

d
q 9

. JUDGE CHEATUM: Dr. Hamilton, what did you
.

!
g 10 say?
2
$ II THE WITNESS: I'm sorry, I'll repeat it.
B

g 12
Reference 11, instead of "In press," delete

EO " 135 "In press," and insert, "38:129-138." Those are the
'

m
m

E I4 page numbers. "1980."
$

{ 15
Reference 13, "In press," cross out "in press,"

e

E I0 and insert "37:202-220, 1979."
1 m

h
I7

Then on the next page there are some typos in
|x

b I0
the references. In Reference 14, the title of the

A
"

19
8 second author is " Dolphin." The "o" should be omitted.n

20
On the third line, it says, "T. Jan..." That

21
should be struck, J-a-n, and you should put in N-a. The

s) author is Najarian.

23 '
And on the next line, " National Radiology,"

( the "y" should be strickea, and it's " National Radiological
25

Protection Board." There should be'a Capital "P."

ALDERSON REPORTING COMPANY. INC.
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3-4 1 In reference 14, the second author is W-a-x-

('T 2 w-e-i-1-e-r, and the last author is Cox, C-o-x.V
3 Those are all the corrections I have in the

4 bibliography.

e 5 In my personal qualifications, which are
bj 6 attached, I would like to make one update.
R
$ 7 Where it says in the middle of page 1 of
a
g 8 my personal qualifications, "The Biomedical and
d
q 9 Environmental Assessment Division is the lead group in the --'
$
g 10 and then I'd like to insert the following. This takes
!

$ 11 account of the reorganization of the Departtent of
S

j 12 Energy under Dr. Edwards. -

c
13 "-- in the Health and Environmental Risk()

| 14 Analysis Program," caps for each of those, comms, " Human
$
g 15 Health & Assessment Division," and then it goes on, " Office
=
j 16 . pf, Health and Environmental Research, comma," and
W

I7 then instead of "of the Ass istant Secretary of Environment, "

b I8 it should be, " Office of Energy Research, comma, U.S.
P"

19
8 Department of Energy."
"

.

20'

l That takes account of the reorganization of

21 the program.

22

(v) Then, of course, in the next paragraph, it's

23
! ! now, since this affidavit, we've been working for the

(]} last eight years instead of seven years.
'
' 25

And I think there's a final typographical error

ALDERSON REPORTING COMPANY, INC.
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3-5 1 on page 4, on the one, two, three, four, five, sixth line

2 down, there's an "o" missing in " Biological." "The

3 National Academy of Sciances Committee on Biological
/'s( ,) 4 Effects of Atomic Radiation."

L/

g 5 With those corrections, it seems to be in order ,

0
@ 6 BY MR. CULP:
5
b 7 % Dr. Hamilton, with those corrections, is this
A
j 8 document correct to the best of your knowledge and belief?
d
c; 9 A Yes, it is.
z
o

10e g Do you adopt this as your testimony in this
3_

$ II proceeding?
B

N I2 I do..

E
"

13/'') 5 MR. CULP: Mr. Chairman, at this time I move
(_/ m

a

h
I4

the affidavit of Dr. Hamilton concerning the health
m
O 15
b effects of low level radiation be incorporated into the
:

g 16
record as if readee

d 17i

| JUDGE WOLFE: Any objection?w
1 x
! M 18
| Mu. DET7EY : No objection.-

U
19| MR. DOHERTY: Your Honor, I'd like to take the

20 h witness on voir dire.
| 21

MR. CULP: Mr. Doherty, may I inquire whether

'

([v) you intend to challenge the qualifications of Dr. Hamilton

23
to testify on this issue?.

24

[J~) MR. DOHERTY: Yes, I do.

25 f
j MR. CULP: I would like to point out

|
! ALDERSON REPORTING COMPANY,INC.
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3-6 -1 Dr. Hamilton has been qualified as an expert witness tur

() 2 the Board on the issue of health effects of the uranium

3 fuel cycle, which certainly includes low level radiation;

( ) 4 and it seems to me it is a waste of time to ask questions

5y on voir dire at this time.
9

3 0 MR. DOHERTY: Let's see, Counsel. You've
R
*
S 7 represented to me that he was on a low level radiation
K

| 8 effects issue? lastefebruary::or March?
d

9

$.
MR. CULP: I said he had been qualified as

s to
j

- an expert witness by this Board when he testified on the
=

fII issue of the health effects of coal and nuclear, and I

d 12z said he was qualified as an expert in health effects of
a

()o the uranium fuel cycle, which would include low level

E 14W radiation.
U
P 'S'

MR. DOHERTY: All right. I will pass voirU
z

7 16
g dire.

G 17
g It is getting late, and maybe we can move

E 18
a along.

19| JUDGE WOLFE: All right.

20
(Bench conference.)

21
JUDGE WOLFE: Mr. Culp.

( p)s 22|

s_ MR. CULP: Yes, sir.
,

23 ,
JUDGE WOLFE: We have noted that Dr. Hamilton's

24
% affidavit is directed to the original Cummings 9.

25
In light of our Order of September 1, 1981,

|

ALDERSON REPORTING COMPANY, INC.
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;3-7 i we restricted the disputed issue and reworded the contention.

() 2 Now, what is your purpose now? How do you

3 intend to utilize Dr. Hamilton's testimony to respond to

( 4 the more restricted and limited issues set forth in our
e 5 Order of September 17
3
?

@ 6 MR. CULP: Well, Your Honor, let me put this
& I
& 7 in perspective, if I can. I think, as I remember, we did
X

[ 8 inform the Board that if in fact the Summary Disposition
d
q 9 Motions were denied, we would intend to go forward on the
5
g 10 affidavits that had been filed in support of the Motions
!
j 11 for Summary Disposition.
3

I 12 This particular issue was filed by the Staff

() 13 seeking summary disposition. Dr. Hamilton's affidavit
=

| 14 was filed in support of the Staff's Motion for Summary
$

[ 15 Disposition, and the affidavit basically supported the
m

j 16 Staff's witness, Dr. Gotchy, on this issue; and the
w

h
I7 affidavit was directed towards the various studies that

z

{ 18 had been mentioned that were contrary, or apparently were
P
" I9g contrary to the prevailing opinion there's no health
n

20 effect from low level radiation.

21 When the Board issued its decision ruling on

(} 22 the Motion for Summary Disposition, the Board did re-

23 formulate the issue and did it in terms of whether the

() # Staff's figures for the health effects of low level

25 radiation were accurate. )

!
ALDERSON REPORTING COMPANY, INC.
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3-8 1 We reviewed Dr. Hamilton's affidavit and

() 2 believe that it addressed the important issues in the

3 case. The important issues, that is, dealing with the --

() 4 and I don't want to use the word evidence, but dealing with

g 5 studies that tended to say that there were ec,2e health
E

@ 6 effects from low level radiation.
R
$ 7 We would intend to use Dr. Hamilton's
Y
8 8 testimony now, in effect, to support Dr. Gotchy's
d
q 9 testimony that he has filed in this proceeding on this
z
o

10 issue.a
E
_

$ II Dr. Gotchy's testimony is basically a
B

g 12 rewrite of his affidavit, plus some additional information,
5

13 and we have Dr. Hamilton here basically to support the()a
m

5 I4 testimony of Dr. Gotchy on this issue. -

$
'

{ 15 JUDGE WOLFE: In other words, it is not being
e

g 16 offered into evidence as relating to the original
w

h
I7 contention, as such? It's offered now, even though it

a
$ 18 references the original contention, the original-

#
19

8 Cummings 9, it is offered now in support of Dr. Gotchy's
4

, n

20 testimony, which does deal with the Board's more

21 restrictive reworded contention?

( MR. CULP: That is correct.

23 JUDGE WOLFE: I see. We will admit it, then,

(]) absentcobjection, for thatipurposevaand.we willcnoteconsideb-

I 25 !
l l it,cobviously,aasLevidence'presentedrinsofartastit relates

ALDERSON REPORTING COMPANY, INC.
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3-9 1 toJ tite.- orig _inal . cont;ention .

2 All right. The affidavit of Leonard D.

3 Hamilton, dated 12-17-80 and the attachments are

4 incorporated into the record as if read.

5 (Applicant's Testimony of Dr. Leonard D.

j 6 Hamilton on Cummings contention 9 follows:
R
8 7 -- -

A
8 8
e.

d
o 9
:i
o
g 10
5
.

a
6 12
3
S

A5 13

CJ m

j 14

a
2 15

E

j 16:

as

6 17

:
M 18

1 =
| N

19, -

N
'

20

1
'

21

| 22

23 ,

'
24

(\
V' 25 :,

.

r
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UNITED STATES OF AMERICAO NUCLEAR REGULATORY COMtiISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

O In the Matter of )'
)

HOUSTON LIGHTING & POWER ) Docket No. 50-466
COMPANY )

)
(Allens Creek Nuclear )
Generating Station, Unit 1) )

AFFIDAVIT OF LEONARD D. HAMILTON CONCERNING
THE HEALTH EFFECTS OF LOW LEVEL RADIATION

My name is Leonard D. Hamilton. A statement of my

personal qualifications is attached.

I have reviewed: (a) tne contention that:
O The health effects * of low level radiation emitted

during normal operation of the plant, even though meeting

the "as low as is reasonably achievable" standards of

Appendix I, if included in the NEPA balancing of costs and

benefits, would alter its benefit to the extent that costs

' would outweigh benefits.

Health effects include impacts- upon humans, animals, and*

plants.I
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(b) The NRC Staff's statement of |

C
material facts as to which there is no genuine issue to be

heard attached to the NRC Staff's motion for summaryj-

disposition of November 26, 1980, and-

(c) The affidavit of Reginald L.

Gotch'y concerning the NEPA impacts of low level radiation

of November 26, 1980.

I find the NRC Staff's statement of material facts

with respect to the consolidated contention on the NEPA

impacts of low level radiation to be reasonably conserva-

tive and concur with them. Likewise I find that affidavit

of Reginald L. Gotchy concerning the NEPA impacts of low

level radiation to be reasonably conservative and concur

with the discussion on current health effects models, the

validity of NPC health effects models, and the conclusion

on the de minimus nature of Appendix I health risks.

As a physician with extensive experience in health

effects a'nd their assessments there are several additional

points I would like to make. First, calculations of health

effects must be based on risk estimates. Risk estimates

are made by multiplying the astimated delivered dose of
,

radiation by an established damage function. I have made

such risk estimates for the health effects of the uranium

and coal fuel cycles based upon the annual incidence of

effects to be expected from operation of standard plants.

O
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( ) The damage functions for radiation that I'have used were'

derived from the BEIR I (1972)1 the United Nations,

Scientific Committee on the Effects of Atomic Radiation

(1977) , and currently the BEI'R III (1980) reports. These

are essentially the same reports relied on by the NRC

Staff in their statement of material facts and by

Dr. Reginald L. Gotchy in his affidavit. The very low dose

and dose rates given by natural background radiation in the

' environment, and the considerably lower doses that would

be given at low dose rates by nuclear power stations, are

obviously very much-lower than those for which there are

data on damage e.g. tumor induction by radiation. However,

_

to get a rough idea of risk one assumes that the linear~

proportional dose and tumor induction observed at much

higher doses and dose rates can be extrapolated down to the

lowest doses. The assumption of linear proportionality

down to the lowest deses and dose rates undoubtedly over-
i

| estimates actual risk. As Dr. Gotchy states in his

affidavit ( y, . 6) , it produces " estimates of risk that are

generally characterized by mest radiobiologists as tending

to La upperbound (i.e. overestima^tes of the actual risk).

Indeed both BEIR committees (1972 and 1980) noted that the
lower bounds of risk from exposure to low level and low -

s

LET radiation (the type emitted from LWR's) could include

zero." This means that the actual numbers of cancers
O

_ _ -- - - - . - - _ .
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r'') induced by these very low doses, given at very low dose
(/

rates will be lower than the estimates and may be zero.

Nevertheless a conservative hpproach and one I use in making
g

our risk estimates on the nuclear fuel cycle is to take the

dose-effect values obtained at high-dose levels and to extra-

polate them down to low-dose levels.

Several recent reports (Bross; Mancuso, Stewart and

Kneale; and Najarian ) have been interpreted by some

people to indicate that the commonly employed risk estimates,

which are based on the UNSCEAR (1977) and BEIR Committee

Reports (1972 and 1980) , underestimate the risk of'

radiation at all levels. They especially emphasize that the

linear theory (that the risk per unit dose as derived from
73
('l available data at high levels of radiation dose holds all

the way down to zero exposure dose) is not sufficiently
conservative in estimating risk at low doses but rather

underestimates it.

Bross believes he has identified subgroups in the

population which are especially sensitive to radiation

damage. His belief derives from his analysis of the Tri-

State Leukemia Survey, wherein he studied an association~

between some " indicators of susceptibility" (viral infections,

bacterial infections, and allergy) shown by the leukemic

child from birth until diagnosis of leukemia. He concluded

"the apparently harmful effects of antenatal irradiation are

-
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greatly increased in certain susceptible subgroups of

children possessing the indicators associated with a

3 slightly higner intrinsic risk of leukemia." However,

.) 7
reanalysis of his findings shows that children with

leukemia are simply more prone to viral and bacterial

infections and allergies before the clinical onset of the

disease, i.e., these indicators characterize the disease

itself and do not relate to tne child's inherent suscepti-

bility to leukemia. The incidence of these diseases as

part of the pro-l'ukemia phase of leukemia in children ise

well known in clinical hematology. Analysis of Bross' data
.

'shows that the incidence of these indicator diseases before

the clinical onset of leukemia is the same in children who

) had received no irradxation in utero as in thos.e who had.7
The hypothesis of Bross, that there is a susceptible portion

of the population at higher risk of leukemia, has also been

challenged on thc- grounds that Bross' methods yield no way

to identify susceptible individuals ahead of time and so

no way to test his thesis.8i

More recently, Bross has suggested that the relatively

small radiation exposures from diagnostic X-rays in adults

significantly increases the risk of leukemia.9 It appears

that Bross assumes, in coming to this conclusion, that in

the absence of diagnostic X-rays, the incidence of heart

,10
disease and leukemia is zero. Were this not the case

n
.
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() the fact that the " dose-response" curves o'f adults exposed

to diagnostic X-rays are flat below 10 rad exposure would

suggest a threshold. Indeed, a more conventional relative
j

11
risk analysis found little or no increase in risk of

leukemia from a small number of diagnostic X-rays, Bross

also assumes here that relative risks are fixed and that
the percentage of the population affected varies with dose,'

i.e., the basic response variable is the proportion of.the

irradiated population affected by radiation. Conventional

relative risk analyses assume that everyone is affected and

that the relative risks vary with dose. The improvement

made by Bross et al.'s approach is unclear. The position

taken here by Bross appears to be at odds with his earlier
{}

paper, in which he postulated the existence of a sensitive
subgroup of fixed size whose relative risk of leukemia

j

i

increased rapidly with increasing X-ray dose.

Finally, one should note that the leukemia risk (or

" percent affected") does increase dramatically in males

(females appear to be unaffected) after large numbers of

diagnostic X-rays. However, the cause-effect relationship

is uncertain in that large numbers of diagnostic X-rays --
! 40 or more within 10 years -- implies the presence of a

disease state perhaps deriving from heart disease or a

l preleukemic sensitivity to infections.

O

,
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( ) Mancuso,' Stewart, and Kneale have reported preliminary

findings on the work and survival experience of 24,939 male

} workers with 3,520 certified deaths and of an unspecified

number of female workers with 412 certified deaths at the

Hanford Works, Richland, Washington between 1943 and 1971.

The preliminary report, largely limited to analysis of' data

on the 3,520 male deaths for which death certificates were

available, claims to demonstrate a radiation-induced excess

of cancers, greater than linear models would indicate.

Their analysis has been widely criticized. Their report

'

does not state the actual individual Coses received by

i Hanford workers who died of cancer, only mean cumulative

| radiation doses. Besides, their study did not take into

account the calendar year in which the cancer began and made
|
l

i no correction for the fact that the incidence of the
|

cancers they were observing in the Hanford workers aJso

j increased during the period of the study in the population

at large. Thus, Table 11 in their publication, showing an

increase in cancer with increasing dose accumulated over

increasing time, fails to take into account that even in
'

the absence of the increasing dose of radiation, there is

a similar increase in cancers they were finding in the U.S.
.

- as a whole when plotted against increasing time. Other

2analyses of the same data published by Marks et al. and

by Hutchinson et al.13 point to the possibility of an
O

_. __ . - _ -. .. _.. . - . ..
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association with the work experience for two cancer types:

cancer of the pancreas and multiple myeloma (multiple myeloma

o in whites is increasing in the U.S. for no known reasons).
) ,

There is no reported radiation relationship for lymphatic

or haemopoietic cancers other than myeloma, i.e., no excess

of leukemias (which previous experience suggests should

have been most observable where radiation is a factor).
Since the specified radiation doses were very small,

perhaps on the order of a few rads, the cancer-doubling
estimates found in the Mancuso, Stewart, and Kneale paper

have been strongly disputed. If the postulated small dose

actually caused a doubling of the spontaneous rate of

cancers, then background radiation would produce more than
O the numbers of cancer observed in the popu3ation. It

therefore appears that if these doubling doses are correct,

something other than radiation was the cause of the observed

cancers.

Najarian and Colton estimated that since the Portsmouth

Naval Shipyard (PNS) in New England began to service nuclear-

powered ships in 1959, 20,000 people were empicyed there,

of whom about 20% were exposed -to radiation. From a search

of death certificates 1959-77, 1,450 former PNS employees
'

who had died below age 80 were identified in New Hampshire,

Maine, and Massachusetts. To ascertain whether these ex-

employees were radiation-exposed workers, attempts were made

O
.
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- ._ -. -

. gg-gr L..-
.

i-9-
'"

,

'

{) to contact near relatives by telephone. This was successful

in 525 cases and it was established that 146 were probably

O exposed to radiation during their working life.
,

The authors show that, compared with mortality in U.S.
white males for 1973, the observed numbers of cancers and

leukemias were considerably greater than those expected for

example, 56 cancer deaths were found in death certificates

. of 146 ex-workers exposed to radiation; only 34.5 were
s

expected. In non-exposed workers there were 88 cancers;

79.7 were expected. For leukemias there were 6 in the
former radiation workers; only 1.1 were expected.

Najarian and Colton listed some inadequacies in their
survey. It was an analysis of deaths only; no informationO
was available on the total population at risk. There could

be a bias in the information supplied by relatives. They

had no information on how long workers worked at the

shipyard, how long nuclear workers were exposed to radiation,7

|'
and the amounts of ;adiation they received. Consideration

was not given to other toxic agents, such as asbestos,

smoking, industrial solvents which could have acted alone or

synergistically with radiation td cause the apparent excess

deaths from cancer and leukemia.

There are other inadequacies in this survey. To excludeO some of the effects of other carcinogens, one must show that

cancer frequencies increase with increasing radiation

O
;

|
'
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O exposure, but knowledge of the lifetime accumulated doses
of the former employees was not available. More importantly,
if the radiation work at PNS began only in 1959, it is

unlikely that changes in overall cancer frequency induced
by radiation would appear before at least 10 years after ~

e::posure, or after 5 years for leukemia, these being roughly
minimum latent periods for cancer induction.,

The data given

in Najarian and Colton can be divided into deaths during the
periods from 1959-69, when radiation effects would.not be

expected to appear, and 1970-77, when effects might be
expected. In 585 death certificates of persons who died
between 1959-69, 24.6% had cancer listed as the cause of,

death. Considering the 33 radiation-exposed workers who

died during this period, 13 or 39.4% of the deaths were
recorded as due to cancer. In 865 death certificates
1970-77, 25.7% had cancer as the cause of death; hence there

was no significant difference between the percentage of
cancer deaths between the two periods for all workers. For

the 113 radiation-exposed workers, 43 or 38.1% of deaths in

the later period were due to cancer -- no more than in the
!

earlier period (39.4%). The data-are tabulated below:

RADIATION EXPOSED

CANCER % CANCER CANCER % CANCERALL DEATHS DEATHS DEATHS ALL DEATHS DEATHS DEATHS

1959-69 585 144 24.6 33 13 39.4
1970-77 865 222 25.7 113 43 38.10

1,450 366

_ - . _ . , . - . . . - _ - - - - . -, . - - . - - . -
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The absence of any apparent latent period effect casts

doubt on conclusions about the contribution of radiation to
the curiously high numbers of cancer deaths among the

radiation workers.14
In the meanwhile, NIOSH made available to Drs. Najarian

and Colton radiation exposure data supplied by the U.S. Navy.

On February 2, 1979, at a symposium. sponsored by the Johns

Hopkins School of Public Health, Baltimore, Maryland,

Drs. Najarian and Colton introduced these radiation exposures

into their PNS Study. At this time, they announced that in

contrast with the original Lancet data, where 6 leukemia

deaths were observed instead of 1.1 expected, it was found

that two of the cases of leukemia had no history of

radiation exposure. One had less than 0.1 rem, which is

what one receives after one year's natural background. One

received 15 rem, one 5 rem, and one "not remembered" --

probably less than 5 rem. The number of leukemias is now

3 instead of 1.1 expected. For all cancers the new data

are:

CANCERS

EXPOSURE NUMBER OBS5RVED EXPECTED RATIO

Less than 0.1 rem 64 17 13.5 1.26

From 0.1 to 0.99 50 16 10.5 1.53

Greater than 1 49 19 10.2 1.58

No exposure 358 92 7.49 1.24

-
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Chi-square test shows no significant difference in the
,

ratio among the exposed levels at p = 0.10. Cochran's chi-

( square test for a linear regression, which considers that
that ratios increase in the expected direction shows no

,

[ statistical significance at p = 0.05 but is significant at
4

p = 0.10.

In any event the final report of the U.S. Department
of Health and. Human Services, Public Health Service Centers

for Disease Control, Na.tional Institute for Occupational

Safety and Health (NIOSH's) Epidemiologic Study of Civilian

Employees at the Portsmouth Naval Shipyard (PNS) based on

a total cohort of 24,545 civilian white males employed at

f PSN between January 1, 1952 and August 15, 1977 is now

available (the study was referred to in Dr. Gotchy's

| affidavit at page 11). The report found no excess of

deaths due to malignant neoplasms and due specifically to
I

neoplasm of the blood and blood-forming tissue in civilian

workers at PNS. "This NIOSH study had over a 99% probability

of detecting the 5-fold increased risk of death due to

leukemia reported by Najarian et,al. among radiation exposed

employees at PNS if it had existed. Furthermore, had the
|

true relative-risk of death from leukemia been 2.2, the

( likelihood of detecting such a risk would still have been

80%. However, when observed leukemia deaths at the shipyard

(]) were compared with expected deaths, derived from the

|
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O United scates white male population rates, no excess was

found. No relationship between exposure.to radiation and-

( mortality from any cause was observed among the PNS popula-

tion when compared to the United States white male population.-

,

Furth~rmore, no excess in leukemia mortality was observed' e

in the radiation expose?b population when compared to the

non-radiation exposed employees of PNS."

The report cautions that an insufficient number of

years may have elapsed for most " radiation workers since

their initial radiation exposure to permit manifestation of

currently latent cancers. In addition, the number of workers

with radiation exposure at PNS was relatively small, making

O the opportunity for observing a slight excess in mortality

very unlikely."

Thus, although these claims of higher risks from the

levels described by Bross, Mancuso, Stewart, Kneale, and

Najarian have become the subject of considerable public

debate, examination to date of their work does not support

these claims.

Dr. Gotchy in his affidavit,page 12, quotes the conclusions

of BEIR III that "available data relative to the effects of

! low-dose or low-dose rate exposures on carcinogenesis in

humans and experimental animals do not, in general, support

the hypothesis of an increased probability of induction at

(]) low dose rates," and goes on to quote the conclusions of

;

. _ . . . . - _ , _ , , - - , , _ _ . - . _ . . . . . . . _ _ _ . . . . _ _ _ , _ _ . . . . _ _ _ _ . _ _ - _
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BEIR III on possible synergism between cigarette smoking

and exposure to radon-222 decay products. Recent data

l from miner groups and the Japanese A-bomb survivors indicate

that smoking acts to shorten the latent period to the onset.

of bronchial canca.r, but that combination of smoking and

radiation leads to a cancer risk that is not much more than

additive.

For these reasons I concur with the NRC staff statement
of material facts and Dr. Gotchy's affidavit.

The foregoing affidavit was prepared by me and I swear

that it is true and correct to the best of my knowledge,

information and belief.

O
i

[
Leonard D. Hamilton

! Subscribed and sworn to before mel

this fy N ay of December, 1980. ,

'

hd N |(%k ~

NotaryjPublic

?!a/ h5~My Co ission Expires:

O
'

/

OI[ COM.:se _-

O
'

,
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DR. L. D. Hidf1LTON
'

PERSONAL QUALIFICATIONS |,

My name is Leonard D. Hsuilcon. My address is: 6 Childs Lane,

Setsuket. New York, 11733. I am, among other responsibilities, Head of

the Biomedical and Environmental Assessment Division in the Na tional

Center for Analysis of Energy Systems at Brookhaven National Laboratory 3

Associated Universities, In:.., Upton, New York, 11973. h Biomedical *

,

,

and Environmental Assessment; Division is joincly sponsored by the !

Department of Energy and Environse.c and Medical Department at

Brookhaven. The Biomedical and Environmental Assessment Division (BEAD)

aims at developing a realistic assessment of biomedical and environmental
:

effects of energy production and use. All forms of energy, including

electric power generation using fossil fuel s , hydro, nuclear, and new

technologies, are assessed. The Biomedical Environmental Assessment

Division is the lead group in the Office of Health and Env'ironmental ,

Research of the Assistant Secretary of Environment, U. S. Department of

! Energy, assessing the health and environmental affects of energy-

;

production and use and among other responsibilities is charged with

producing a heal th and environmental effects assessment of the National

| Energy Plan.

I have been involved in assessing the risks of radiation for man for

; 35 years, specifically the health effects of nuclear energy for electric
i

-

power genera tion for 20 years, and the assessment of the compa ra tive

beslth effects from various. energy sources, for the pa s t 7 years. The .

Biomedics1 and Environmental Assessment activity formally began in July,
~

*
1973; for the past and present year our level of effort is 204 man-months

annually.

,

. _ . ~ - - , . . _ _ , . , . - . _ . - , . . . - - . - , - . _ _ _ _ - - _..__ -4 . , _ _ . . . _ . , _ . - -- - --._..-.__m.,_.- _



I receiv:d cy Bacholer cf Arts in 1943 cnd qualificd in medicina ,

from 04 ford University in 1945. I am a registered medical practitioner
.

the United Kingdom and licensed physician in New York State. After

[v]n
j ., ,

. a*
postion ass;veral positions in University hospitals, which included a s. .W'

esident Medical Of ficer at the Radiotherapeutic Centre, Addenbrooke's I,
.

Hospital, Canbridge , during which time I was concerned with the febjf
w .-

management of cancer pa tients undergoing trea tment with rad iation , I .

proceeded to research at Cambridge University on histological studies of i:p -

the mechanism of the action of therapeutic doses of ionizing radiation g...t. .
t

fcr which I received my Ph.D. in experimental pathology in 1952. In the ih.#
v

tuanwhile , in 1951, I had received my Doctor of Medicine degree from gj
t..'

Oxford; this is a senior medical qualifica tion in the United Kingdom, igg;
19

roughly equiv..ent to Diplomate in Internci Medicine in the United i. e.

Diplomate of the American Board of PathologyStates. I am also a

,o (Hemacology).
t :
\j From 1950-1964 I spent 14 years .on the research staff of tt.e

Sloan-Kettering Institute for Cancer Research and on the clinical sta f f
.

of Memorial Hospital in New York being Associate Member and Head, Isotope

Studies Section at the Institute and Assistant Attending Phys ic ian ,
n?Departceat of Medicine at Memorial . During this cine I was also a member

of the fa culty of Cornell University Medical CoIIege and a Visiting

Physician, Cornell Divis ion , Bellevue Hospital. Since then I have r

ma!.ntained a continuing association with the Sloan-Kettering Institute as

Associate Scientist.
,

o At the Institute my labora tory research wa s on the molecular
t s S,.\j

otructure of the genetic material (DNA) and the cells in man concerne:a
. .s

with the icmune mechanism. I provided the DNA on whie.h the proof of the
,n,
.a

-2-

.
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double-h31ical structure of DNA is based, and was one of the first to
eshblish the long life of the immune cells in man. My clinical work in

;

Memoriai Hospital involved research on the treatment of pa tients
afflicted with cancer and leukemia with new chemical agents and also with
new applications of radiation therapy.

In 1964 I joined the scientific s ta ff of Brookhaven Na tional*

Laboratory as Senior
Scientist and Head, Division of Microbiology, and

Atter. ding Physician, Hospital of the Medical Research Center
Since 1973.

;
I have been Head of the Biomedical

t

and Environmental Assessment Groupj
vhich in 1976 became a Division of the NationalCenter of Analysis of
Energy Systems.

At Brookhaven I continued my laboratory research begun at
i

Sloan-Kettering. In addition since my visiting Fellowship at St.

Ca therine 's College, Oxford 1972-73,
I have been concerned with placing

all risks in life in
perspective; and since becoming Head of the

Biomedical and Environmental
,

Assessment ' activity in 1973, particularlyi

!

with the assessment of the hazards associa ted with differentenergy
sources and their use. Our group has the lead responsiblity to DOE for

the assessment of health and environmental effects from various|
energy

systems, and of coordinating such assessments,

in nacional labora tories ,

universities and research institutes in the United States
;

.

My interest in the risks of radiation :.

for man began with tay Ph.D.

work in Cambridge in 1946 and, since DNA and the immune system are prime.

targets of radia tion damage has continued throughout my laboratory
-

research.
I was associated informally with the United Nations Scientific

Cotemit tee on Effects of Atomic Radia tion (UNSCEAR) almost since its
.,

inception in 1957, served as Consultant, Office of the Under-Secretaries
|
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for Sptcial Political Affairs (UNSCEAR), 1960-62, and was responsible for
;

[( %_-the first draft of the somatic effects of radiation in the 1962 report. - ./-

bN'o seccion covers the effects of radiation in inducing leukemia and if -(
cencer in man. I have reviewed most of the working papers of UNSCEAR f]

4 s.

ce then. I wa s a member of the Na tional Research Council-Natiotaal ,[

Academy of Sciences (NAS-NAS) Consmittee on Bilogical Effects of Atomic h W .
-

~e ~

! k;. ;Rad iation , Subcommittee on Hematologic Effec ts , 1960-64, the NRC-NAS

Soler Energy Research Institute Workshop,1975, the NRC-NAS Committee en M, m
..

I Q,
s

; Environmental Decision Making, Steering Committee- on Environmental Mfu
| Monitoring, Panel on Effects Monitoring 1975-76, the NRC-NAS Health .: -

.hk+a. e
} Effacts Resource Group, Risk Impset Panel of the Committee on Nuclear and
:

t Al terna tive Energy Ssytems (CONAES) 1975-80, the NRC-NAS Panel on the EOW
. . . . -

!
.

; Trace Element Geochemistry of Coal Resource Developmen: Related to Health

1976-80, and the NAS-NRC Committee on Research Needs on the Health

C=ce r re t2 r > c * =t a er 4 et 1976-aa. -

:

!

I was a member of the Mayor's Technical Advisory Comunittee on ~

, Radia tion , New York City, since 1963 until its end, December,1977 .sd

have been a member of the Technical Advisory Conmittee on Radiation to '~ld N ^'

the Commiss!oner of Health of the City of New York since August, 1978. '*" '

Since 1972, I was a Consul tant to the Environment Directorate, -' * 'Y-

i

; Organization for Economic C)-operation and Development; since 1976 served [#1

| as DOE (formerly ERDA) Representa tive -in the U. S. Delegation to the
'~

\
I Environment Conr 'ttee and ' U. T. delegate to the Joint Environment-Energy f"

..

m. . .
'MNf@Steering Group. I was a member of the United Na tions - Environmental

'

.
..

.
ram (UNEP) International Panels of " Experts on the Environmental

_

d6h&Inpnets of Production, Transporta t ion, and Use of Fossil Fuel 1978, on ' '

Environmental Impacts of Nuclear Energy 1978-79, on Renewable Sources
.

.
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| of Energy and the Environment 1980, and on the Compara tive Assessment of
i
i m Environmental Impacts of Different Sources of Energy, 1980. I was a
l

m:mber of the Beijer Institute, UNEP, and USSR Commission for UNEP*

International Workshop on Environmental Implications and Strategies for

Expanded Coal Utilization,1980.

2 I am currently a member of the U. S. Department of Health and Human

Services. Public Health Service Centers for Disease Control, National

Institute for Occupational Safety & Health overvias group, supervising

the epidemilogical study of the employees at the Portsmouth Naval

Shipyard where an alleged increase in leukemia vse reported by Najarian

end Colton in 1978, and a consultant to the Division of Environmental

i
' H2alth, World Health Organization and the United ' Na tions Environmental

: Program on the comparative health effects of different energy sources.
I

I I have been Professor of Medicine, Department of Medicine, Health

Sciences Center , State University of New York at Stony Brook, New York'

s

since 1968 and I am currently a member of the American Association for

Cancer Research, American Society for Clinical Investigation (emeritus),

American Association of Pathologists, Inc., the Harvey Society, and the4

British Medical Association.

! I have published more than 100 scientific pa pers , including many
:

reports assessing the hazards of various energy sources.
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$-10 1 MR. CULP: Your Honor, I have a few

2 questions to ask Dr. Hamilton on further direct.'

3 JUDGE WOLFE: All right.
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BY MR. CULP: 1

14-1 I

{ u)m
G Dr. Hamilton, your affidavit does not consider

the non-ccmcerous e f f ects of low-level radiation. Can

{) you explain why that is so?
4

A Yes. That is simply -- it is because the
e 5

b
g Appendix I levels of radiation, cancer would be the main
e

or the principal effect that we could calculate.
7

I believe that there's some misunderstanding
8

j about the risk of non-cancerous effects from Appendix I
9

i
levels which arises from this quotation from the BEIR IIIg 10e

z
Committee Report, the printed version, "The Effe:ts on

jj

3
Populations of Exposure to Low Levels of Ionizin'd 12

l 3

(]) Radiation: 1980."13

If y n'11 turn to page 478 of this document,E 14W
$ there is a summary introducing Chapter VI, which is on2 15

U
.- 16 ' Somatic Ef f ec'es : Effects Other Than Cancer."

B
d

MR. DOHE RTY : Your Honor, may I see what theg j7

$
$ 18 witness is going to read from?
-

19 JUDGE WOLFE: Certainly.
: R

20 THE WITNESS: I'm going to read from this

| 21 chapter of the BEIR Committee Report. I'm going to
l

() 22 read the last sentence at this point, and I'm going to

23 , read several sentences.

(]) 24 Would you like a copy?

25 MR. DOHERTY: Yes, I wodld.

ALDERSON REPORTING COMPANY, INC.
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14-2 THE WITNESS: I'm going to read from this last
1I

{~ )
sentence here, I'm going to read from somewhere in the

middle, and then I'm going to read from somewhere at

() the end. We don't have a complete but that will give...

Y " " "" **' "Ye 5
A
" 'MR . DOHERTY: Yes.g
o

7 THE WIT (ESS: And I'll reference the others,

"Y8

This summary deals with a number of other
9

z
somatic effects, other than cancer -- developmental

10O
z

! 11
effects in the embryo or fetus, acute effects on the

$
gonads, the testis and the ovary, and cataract.d 12

3

(]) And finally one sentence -- only one sentence --
13

n the life shortening.E 14W
$ And it says: "There appear to be no non-2 15
$

7 16 specific effects of raaiation at low doses that lead to a
3
e

j7 shortening of life span, although the existence of specific

b 18 effects in addition to cancer cannot now be excluded."
-

E
19 Now, unfortunately, that sentence carries

R
20 with it, in rather extraordinary ambiguity,that as far

21 as life-shortening effects are concerned, one might get

( 22 the implication that the BEIR Committee isn't really

23 excluding the occurrence of nonspecific life-shortening

() 24 effects at low doses.

25 | But in actual fact, if you go into the body

|
|
'ALDERSON REPORTING COMPANY, INC.
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14-3 1 of the report from which this summary is taken -- I'm

2 sorry, Mr. Doherty, I don't have a copy of this, but

3 I'll read it slowly.
p
C 4 On page 502, it says: " Lethal diseas: 3 have not

e 5 been shown to be equally advanced by radiation; this
b

$ 6 suggests that the effects of such exposure are not
R
$ 7 directly equivalent to natural senescence. Although it
a
j 8 is apparent that radiation advances the time of onset
d
c; 9 of some neoplaastic diseases, the only nonneoplastic
$
$ 10 diseases that have been shown to be accelerated by
i
j 11 radiation are nephrosclerosis, which occurs only at high
is

y 12 doses, and amyloid deposits in LAF mice."

13 That's capital L-A-F, that's a variety of

| 14 mice.
$

15 " Mortality data statistically adjusted for

j 16 competing risks by the method of Kaplan and Meir strongly
as

h
17 suggest that nonneoplastic diseases are not advanced in

18 time in animals exposed to radiation at doses that
'

A"
19

; g result in life-span shortening of less than 15%. On the
|

"

20 basis of an empirical estimate of a 3-5% reduction in life

2I span per 100 rads of whole-body exposure, no significant

22 increases in the rate of induction of nonneoplastic dis-

23 eases would be anticipated at doses of less than 300

0 24 ,,,,..

25 And then if I go on to the conclusion of this

ALDERSON REPORTING COMPANY, INC.
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paragraph -- of this chapter, sorry -- and Mr. Doherty

you have a copy of this.
16-)4 2
C-

"There is no firm evidence that exposure to
3

,e~ ionizing radiation causes premature aging in man or
4

that the associated increased incidence of carcinogenesis
5

b is due to a general acceleration of aging. It may be
d 6a

concluded from the available data that ionizing radiation
7

induces or accelerates some but not all diseases, de-
8

pending on the genetic susceptibility of the subjnct and
9

i
the exposure conditions."

10cz
j Now, this is the crucial sentence: "For

$
jj

d ses of less than approximately 300 rads of low-LETd 12
E

()$ radiation, the principal mechanism of life-shortening
13

S
is the induction er acceleration of neoplastic diseases.g 34W

$
2 15 This conclusion is essentially in accord with that of the

$
.- 16 International Commission on Radiological Protection

a
e
g 17 that the evidence of life-shortening from effects other

$
$ 18 than tumor induction is inconclusive and therefore cannot
-

19 be used for quantitative risk estimatas."
8
n

20 And then it goes on to say that "The United

21 Nations Scientific Committee on the Effects of

22 Atomic Radiation has taken a similar position that" --

23 and this again, is my emphasis -- "with the possible ex-

24 ception of high-dose exposures, life-shortening depends-

25 almost entirely on the induction of neoplasia."

ALDERSON REPORTING COMPANY, INC.
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14-5

Now, I'd like to quote in actual fact from

() UNSCEAR, UNSCEAR-1977 -- and I have a copy of this for

Mr. Doherty.

[) (Document handed to Mr. Doherty.)
\_/ 4

MR. DOHERTY: Thank you.
5

5
THE WITNESS: Perhaps the Board would like a$ 6

1
j 7

copy.
.

The paragraph I'm going to quote from is8

9 Paragraph 27 on Page 570 of the UNSCEAR 1977 Report.
z

h 10 UNSCEAR is the United Nations Scientific Committee on
z

the Effects of Atomic Radiation.gj
3
d 12 "owing to inadequacies of the statistical
z

( ) =h13 treatment of the data, the conclusions of these early

| 14 experiments were thus challenged and the non-specific

$
2 15 life-span shortening attributed to a technical artefact
U

.- 16 (sic). Actually, other experimental series where
*
M

d 17 appropriate death-rate analyses have been performed and

$
$ 18 where the effects of dose fractionation, chronic exposure
=
5

19 and age at irradiation have been tested, have shown
R

20 rather conclusively that the concept of a non-specific

21 ageing effect of radiation is no longer tenable. At.

() 22 present, the consensus seems to be that life-span

23 shortening is to be attributed almost entirely to the

() 24 induction of neoplasia, especially at low doses and dose

25 rates. A non-specific component may however become

ALDERSON REPORTING COMPANY, INC.
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14-6

apparent in the high-dose range."j

The point I'm making here is: There is no2

evidence that these life span -- non-specific life-3

4 shortening effects can take place at doses that one would

= 5 consider to be Appendix I levels. They're all at 300

5 '

8 6 rad, which are thousands of times higher than the doses
o

f7 we're concerned with in the nuclear fuel cycle, and a

8 thousand times higher than Appendix I levels.

d
d 9 And it's only the cancer risk that it's
i

h 10 appropriate to include in this cost / benefit ratio.
E

g 11 BY MR. CULP:
is
6 12 G Dr. Hamilton, would you turn to page 12 of your
E

O|13 testim ny. n the se nd paragraph on that page you

| 14 refer to a final report of the U. S. Department of

$
2 15 Health and Human Services. Do you know whether that
5
y 16 report has been finalized or published, since the date
as

i 17 your affidavit was filed?
s
!H 18 A. Yes. This is, of course, the final report.
_

E
19 And it's the one that I gave reference to, Reference

H

| 20 15.

21 An article has appeared in the literature, and

22 I'll give you the reference i.o that, by Rinsky, et al..

23 The authors are essentially the same, although they

24 occur in slightiv different order.

( 25 Now, the title is " Cancer Mortality at a
i

ALDERSON REPORTING COMPANY, INC.
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Naval Nuclear Shipyard."
_

It appeared in the " Lancet," L-a-n-c-e- t -- tha t('N, 2G]
is a British medical journal, Number 8214, page 231,3

/~') 4 1981.
V

e 5 That was on Saturday, January the 31st of
E

,

n

8 6 this year.
e

7 And, essentially, it comes to the identical
,

conclusions that I have outlined in my report on pages 128 8n
d
d 9 and 13 of my testimony.
i

h 10 MR. CULP: That's all the questions I have,

E
5 jj Your Honor. The witness is available for cross-
<
E
d 12 examination.
3

(~J')
13 JUDGE WOLFE: Mr. Dewey?

% m

E 14 MR. DEWEY: Staff has no cross-examination.
m

$
2 15 JUDGE WOLFE: Mr. Doherty.
$

- 16 CROSS-EXAMINATION~

5
M

g 17 BY MR. DOHERTY:

$
M 18 G Dr. Hamilton, on the study which you just
=
#

19 looked at a minute ago with us called " Sources and
8
n

20 Effects of Ionizing Radiation," the UNSCEAR Report.

|
21 You read a paragraph from that on page 570, the last

|
22 sentence of which was a "A non-specific component may

23 however become apparent in the high-dose range."

| ('s 24 And then it has parenthesis "227." Do you --
U

25 Was that high-dose range above 300 r-e-m?

|

ALDERSON REPORTING COMPANY, INC.
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A Yes. That's. 'a tre.ference. to :the.: work of .Grohn

on that -- you know, along the lines of the experimental

work that I quoted from in the BEIR Committee, the BEIR

|
III Committee Report.

G Yes. We I wanted t be sure what we,

e 5

have in mind.
3 0

Is it your testimony at this point that there
7

should be no we W ng of non-carcinogenic diseases in
8

the cost / benefit analysis resulting from Appendix I
9

af

O 10
releases?

E
j jj

A Well, my testimony is that the all of the--

$ .

evidence we have for the non-carcinogenic effects ofd 12
i!!

O|i= ""d*"'* "' " " '""*" ***"'*" "' " " ^ *""*""** """* '"

each one of them, there is a threshold level which isE 14
U

k 15 considerably higher than the Appendix I levels.

5
T 16 So, therefore, they don't enter into the con-

:n
as

sideration. I mean, they're not something you would get,g j7

5
M 18 therefore, at Appendix I levels. And, therefore, they're
-

b
19 not germane to -- There's no possible reason to consider

R
20 them.

21 g Well, what diseases were studied for this --

22 Well, that may be incorrect. Was the approach to take a

23 disease and see if there'was a relationship; or was the!

24 disease to take exposed individuals and see if any

25 peculiarly large number of non-specific diseases showed

ALDERSON REPORTING COMPANY, INC.
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14-9
1 up, or non-cancerous diseases showed up?

( 2 A No. There's a huge literature on the effects

3 on radiation on both experimental animals and on people.

(f 4 And as a result of this, in addition to the possibility

e 5 of the carcinogenic effects of radiation and the genetic
b

$ 6 effects of radiation, it has been found if you produce --

R
8 7 if you give animals or people enough radiation, you can
M

] 8 produce a number of other specific effects.
d
C 9 One of them whs believed to be life-shortening.
i

h 10 And I have shown you the evidence that life-shortening,
!

$ 11 if it can exist at all, exists only with doses above
m

i 12 300 rad.

(O N/ 5 13 And even now there is some skepticism that
a
m
g 14 there is something specifically that can be called life-
$

15 shortening independent of the induction of a tumor.

j 16 When you produce a tumor in an animal or person, it
w

1U- 17 shortens their life.
m

{ 18 The question is: Is there any other type
P

19 of life-shortening?

20 Well, if there is, you don't see it with doses

2I below 300 rad. That's the point.

) 22 That's point number one.

23 ' There are three other areas where people have

(') 24 described non-cancerous effects, again from doses that

25|I maintain are above Appendix I levels and, therefore,

ALDERSON REPORTING COMPANY, INC.
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14-10 there's no point in calculating the risk.

{} The effects on the embryo and the fetus,

effe ts on the gonads -- the male testis and the female
3

{) ovary -- and then effects on the lens of the eye. Of4

urse, if y u have a large enough dose of irradiation --
5

Mj in a single dose, you can induce -- it can be fatal.
6e

But, again, we're talking about doses that7

are thousands of times greater than Appendix I levels.g

N And it's, therefore, inappropriate to me -- unequivocally9
i

h 10 inappropriate -- to sort of weigh them in any sort
z
j of NERArLike:. rocedure because you're weighing something
$

jj

that has no -- zero weight.c 12
3

() 13 g Well, you said there was a huge amount of

studies. What specifically did they track down? What| 14

U
2 15 were the topics of these --

$
.- 16 A Well, if we're talking about effects on the
3
W

6 17 gonads -- and this applies to animals, and also there

$
$ 18 have been some studies in human beings people gave...

-

19 animals, or in some cases human beings were given...

R
20 certain doses of radiation. And then the effects on

21 sperm counts or the effects of the histology of the

() 22 testis or the effects on the histology of the ovary,

23 or the effects on fertility were measured as end

(J'T 24 points.

25 And from this it was deduced that you needed

ALDERSON REPORTING COMPANY, INC.
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14-11 very large doses to produco some of these effects. And

V.
1

you cannot see these effects below doses of hundreds

of reds..
3

That's the sort of study that is done and the
f')

4
#'

sort of conclusion that is drawn.
= 5

5 There have been a number of studies on theg
e

fetus, different stages in the fetus in experimental
7

animals. The fetus is probably one of the more radio-| 8

N sensitive systems.
9

i
And there is some evidence for producing

10
E

effects in the fetus in experimental animals down to five
jj

3
rad, a single dose of five rad.d 12

E

$ But there's evidence, too, that protraction of
13

5
E 14

the dose, of course, lessens the effect, as one would
U

k 15 expect.

$
. 16 But there's nothing, even in the fetus which
k
W

there'sis the most radiosensitive of these systemsg j7
--

5
M 18 nothing that produces any effect at Appendix I levels

5
19 that we're talking about."

-

H
20

---

21

)
23

()
25

| ALDERSON REPORTING COMPANY, INC.
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5-1 1 Cataracts have been measured by direct

cuj h 2 observation, of course, in both man and experimental

3 animals.

(_a
,

) 4 YUungive a certain dose of radiation and you7

e 5 see what it is that produces a cataract; but again, it's
U

$ 6 a question of hundreds of rads.
R
C
S 7 % This disease or -- I think it was called
3
j 8| life-shortening that you mentioned. Did anyone get to
d
c; 9 anything more than that?
z

10 I mean, life-shortening doesn't sound like a
=
5 II disease to me. It doesn' t sound like you ever thought it
a
j 12 was a disease.

^ o

/ ^) j" 13(_ It sounds like a statistic.
m

5 I4 A Well, the point about it let me explain--

$
0 15
b as best as I can L.- a physician.
=

g: 16 As one grows older, and we all do inevitably,
d 17
3 there are certain changes in the tissues of the body.
=
M 18

Some of them we associate with this process of getting=

19
) older.

20
For example, arteriosclerosis, that is, you

21
know, the gradual blocking up of tiny blood vessels, is

("j) something that one recognizes has a tendency to increase
22

( ;

I

23 | with age.

rm 24
ls_) | Of course, when you have arteriosclerosis in

25 |
I the heart, it will impair the function of the heart; and
i

I '

i ALDERSON REPORTING COMPANY,INC.
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.5-2 1 when you have arteriosclerosis in-the kidney, it impairs

2 the function of the kidney.

3 There are other things that will happen with
;

L

4 age. Some people use their hair; that's another sign of,

= 5 age. Or your hair turns gray in the color, if you don' t
5-

| 6 use certain formulas to maintain it.
,

R
& 7 I don't have to give you a lecture on the fact'

X
j 8 that we recognize certain changes that go on in the human

;

' d
c 9 body with age.

,z1

h 10 Now, people observed in experimental animals, h
2
m
q 11 anyway, that was the thing, that when they were radiated<

i8:

g 12 with large doses of radiation, it did appear in some
-

S
13 experiments that -- and, of course, the animals tended.to

h 14 die early when they gave them large doses of radiation --
li!t

'

15
, it did appear that there seemed to be this' generalized

| ,i[ aging cffect.10
! 4

17 But as people looked at the matter more

| 18 carefully and they did more detailed histological studies,
C

II that is, studies of the sections of the tissues and things| g

20 '

of this sort, on the whole the current thinking is,.and

21 it's certz. inly true, as I've indicated to you with doses --

22 there's still some query about what goes on when you

23 | have 300 rads or more in a single dose, but the general,

I

' concensus now is that there's no such thing as non-

specific life-shortening effects.

ALDERSON REPORTING COMPANY, INC.
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5-3 1 The life-shortening that we see in

2 experimenta2. animals has been due to the induction of
{}

3 the tumor; and, of course, a malignant tumor induced by

[) 4 radiation curtails the animal's life by inducing fatality

n 5 at an earlier age.
8
@ 6 g Okay. You stated on page 2 of the affidavit,
R
& 7 which has become your testimony, that you reviewed
M

| 8 Dr. Gotchy's affidavit and concluded it to be reasonably
d
d 9 conservative.
i

h 10 Just what is your standard ~ there? What
E
=
y 11 do you mean yourself, " reasonably conservative" there?
E

y 12 A Well, what I mean by this is that Dr. Gotchy
-

9
13 has used risk estimators, and I'm now talking about

=
5 14 the thermatic effects, risk estimators, and particularly
$

15 the carcinogenic effects risk estimators, and he did at

j 16 this particular time derive them, I believe, if my
w

h
I7 memory is correct, from BEIR I.

=
IO But as I have indicated in previous testimony,_

#
19 risk estimators derived from BEIR I and NSCE in 1977 and

20 BIER III all fall within the same ballpark.

21 Dr. Gotchy used the linear-1inear< relationship

( between the dose of radiation and the induced effect.

Now, this is a conservative calculation of

the effect from low LET radiation, which is what we are
{}

25 concerned with here as far as this particular plant is

ALDERSON REPORTING COMPANY, INC.
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5-4 1 concerned, low LET radiation, that's what the Appendix I

(} 2 levels are talking about, because the effects could be

3 zero.

()) 4 What he has given is an upper boundary, an

5 upper limit of the effects, in his calculation. This

j 6 linear-linear relationship which he's used and which I use
R
b 7 is the, I believe, the most conservative way of
A

[ 8 calculating the damage.
d

9 It allows nothing for the very low dose rate

0 10
g at which these radiations would be carried out. There's
5

)
II

.
nothing allowed for repair.

$ That's what I mean by reasonab1; conservative.
S

() j I g Well, is this linear relationship, is it

E 14
y more conservative than a threshold type?
m
2 15

A Oh, yes, because a threshold type would assumeg
~

g-
16 that before you saw an effect, you've got to reach a

6 17
certain dose.w

e
$ 18 Let's assume that the threshold says that=

19
{ you've got to have at least a level that's at least a

! 20
| hundred millirem or something of that sort.

21
That means that people would have to have

fn 22() a hundred millirem plus the other thing before you saw
,

23 ,
j j an effect; whereas, essentially, he has calculated the

24() risk down to zero, as a matter of fact. Every dose has

25 |,

| a slight risk. It's an incremental effect, so it's much

ALDERSON REPORTING COMPANY, INC.
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5-5 1 more conservative than a threshold.

2 g But if you say every dose has a slight risk,}
3 you are kind of like -- it's almost philosophical, right?

} 4 It's just that there's no way to say there's no risk. Is

e 5 that right?
U

$ 6 A No, but it's very tiny. For example, this
"

R
& 7 calculation that t.be Board would have in their ruling,
X

| 8 0.2 percent value that he calculated for the lifetime
d
m; 9 risk, I've recalculated that and I find that very
i
$ 10 conservative when I recalculated it using the BEIR
3_

@ 11 estimate. I think the risk is -- if I've got my zeroes
s

N 12 in the right place, it's .009 percent, not .02 percent.
E
a

13 So the value of .2 percent that Gotchy, I

| 14 believe, had in his original affidavit is ultra-conservative.
$

15 Reasonably is an English euphemism from my point of view.

E I6 g Say again? I didn't hear what you said.
A

17 A When I said, "Likewise I find that affidavit

{ 18 of Reginald L. Gotchy concerning the NEPA impacts of
_

-
"

19
8 low level radiation to be reasonably conservative," I
a

r

20 was using the word reasonably in the English understatement

I of the word.
,

22 g But you also said in being conservative, there,

was no allowance for repair?

24
A No, no.

)
| g Didn't you say that?
|

ALDERSON REPORTING COMPANY, INC.
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|5-6 1 A No. You misunderstood what I said. I'm

} 2 sorry.
,

3 g I'm sorry.

4 A I must have failed to make myself clear,

'a 5 The linear-linear relationship, when I say
b

3 6 it makes no allowance for repair, it makes no allowance
R
& 7 for the effect being a lot less because of repair.
X

] 8 We know that a dose of radiation given over
d
q 9 a short period of time, when it's spread out over a
z

h 10 long period of time, when it's fractionated and protracted,
3

$ II it's much less effective.
m

| 12 It produces many less tumors or much less of
3

{ } g 13 any particular effect, and that is because there is repair

! I4 of the radiation damage.,

E
M So that when I say he is not making any

j 16 allowance for repair, I'm using that as an example of
w

h
II his conservatism, because in actual fact, the numbers of

x

f 18 effects would really be a lot less than those he

19
g calculates, if he were to make allowance for repair.

JUDGE LINENBERGER: Perhaps if you had said

not taking credit for repair, that might be --

{} THE WITNESS: Very good, sir. I'm very happy

23
to.--

24

[} JUDGE LINENBERGER: It's just a semantic

25
thing.
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-- -. - . - . .. . . . . .. - .. . . . . - , ., - ..- - .- - --. - . - ,



. - - . . _

135St

5-7 1 THE WITNESS: -- be guided by Judge Linenberger .

2 That's very helpful.}
'

3 BY MR. DOHERTY:

(''} 4 g Is there any literature here that you've
U

g 5 included -- I don't recall any on repair, any citation in
8
@ 6 here.
R
& 7 I mean, how do we know that it's actually so
X

| 8 that there is such a thing as repair?
d
c 9 A Well, I think I clluded to the repair, I

i $
$ 10 believe, and I can refresh your memory, in my original
3
=

11 testimony when I compared the health effects of theq
'

s

y 12 nuclear and coal fuel cycle, because I explained why I
o

13 used the linear-linear model myself and I explained how

| 14 this was not taking credit for repair and, therefore, was
$

15 a reasonably conservative way of calculating the risk.

j 16 I again -- I don't want to burden you with
w

f 17 further reading, because I know you are an avaricious
,

t

i 18 reader, but there is in NSCE '77 an extremely good
A
"

19
g review of repair, an excellent review.

20 g okay.

21 A This Siould be absolutely a very good

22| ( investment for you, from my point of view.

23| @ Well, when you talk about spreading the
,

24 dose out, let's imagine a dose of 50 rems, you are saying
)

25
i if that were 50 one-rem doses, that would not be as severe

ALDERSON REPORTING COMPANY, INC.
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58 1 as one 50-rem; is that that type of --

2 A Correct. Correct. Absolutely.

3 0 You are not saying 50 50-rem doses?
i

4 A No. No. I'm just saying that 50 -- if you

e 5 were to take -- just to be practical.
'

8
3 6 You give an individual a whole body dose of
R
& 7 50 rem, and that's sometimes done in radiation therapy.!

K

| 8 In all probability you would have some what's called
d
ci 9 radiation sickness for the first few hours after that
$
$ 10 single dose.
!

$ II The next day, by the way, interestingly,

R'

j 12 enough, you could give them another dose of 50 rem,
'

S
13| n5 and they would have adapted to that.

gn
| 14 '

But if you were to give the same person
$

15 50 one-rem doses over 50 days, there wouldn't be any

I0 chance at all of them having any reaction whatsoever,

II and the effects would be, you know, completely diminished.

I think this is very important to keep in

19
g mind about these Appendix I levels, because we are

O talking about five millirem spread over a whole year

21 as being the maximum dose, and that's a miniscule dose,
4

22 absolutely miniscule.

23
_ __

24

O 25
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16-1 1 BY MR. DOHERTY. -

b"-} 2 0 Now, you state on para 2 that calculations"

( ...

3 of health effects must be based on risk estimates." '

5
( ) 4 Is that your preference, or is that'a kind of a statement

e 5 of the limits of how health effects can be done at
5

h 6 all?
R
R 7 A Well, I think it's -- Yes. If you don't
M

| 8 have a risk estimate, you can't calculate the effects.
d
2 9 % Is there any research that you've seen t. hat
8.
g 10 perhaps is contrary to your position here that doesn't
3

h 11 use risk estimates? Or does everyone do that?
3

g 12 A No, I don't see any ability to make any

()9g 13 quantitative calculation on health effects between 4

! I4 any agent and an effect, unless you have a risk
$ (
h

15 estimate.
m

j 16 g Uh-huh. Well, the two items you list in
e

h
I7 '

the next sentence, which is the most difficult to
x

IO reliably quantify in -- well, let's put it this way. -

$
g In the studies, have they been more successful'

0 at determining the dose, or more successful in'just

I determining a damage function? Which is the strongest

() link in the research typically?

23
A Well, with radiation, of course, I think it

(]) depends on the epidemiological situation.

25
G How about with experimental animals?
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| x._
' n

| 16-2 ji A I think it's more -- Well, obviously, it's
F

2 very easy to -- when you're dealing with experimental

3 animals to measure the dose. I mean, that's a very easy"

.

4 thing to do.''

. ,a And the established damage function, of
R

~

with experinental animals is noti 0 course, it's maybe--

e

g 7 just a l'iIt$le bit more difficult because you have toi M
'

"'
X

| 8.j onderve the animal and see the effect. So you have to
,

d
9 keep the animals for a little longer.d

n '.
h 10

'

And if you're thinking in terms of difficulty
E

| 11 being the ' duration of the time of the effort, I think it's
k

j 12 reasonable to say that you can more easily and quickly

b 13 | the dose in an experimental situation than youmeasure

| 14 can the effect.:

gs

.2 15 It's just that it takes more effort to keep
$'
j 15 the animals and watch for the appearance of the tumors
A

'd 17 or whatever result you're watching for, than it does to
$
$ 18 measure the doso.
_

E
19 g Well, in some of the human studies, did they --

$
20 did the authors set forth -- Did they just talk about

21 cancer classifications in general terms, or did they

22 attempt to relay or communicate --
'

23 A No, in the human studies, if we're talking

24 about the inductions of cancers --0
25 g Yes.

ALDERSON REPORTING COMPANY, INC.
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16-3 '1 A-
1 in humans, of course, there's a great deal--

2 of clinical diagnosis that has to go into the identi-

fi ation of the particular tumor that was identified in
3

an individual.'v 4

S there's quite an enormous amount of labore 5
2

that goes into identifying clinically the tumor and cate-6e

7 gorizing it, and looking after the patient with the

2
] 8 tumor,

d
g 9 And, of course, there's a certain amount of
:i
$ 10 effort that goes into determining what the dose
c
5
g ji was that the person got, depending on the situation.
3
d 12 4 Is diagnosing a tumor very difficult these
E

13 days?
m

$ 14 A. Pardon?
:a

$
2 15 4 Is diagnosing a tumor a difficult thing to
$

16 do?
3
as

6 17 A. Well, first of all, you've got to be a trained
$
$ 18 physician. And that, I think involves, as a physician
6

} 19 myself, getting into medical school is very difficult
n

| 20 in this country, as you know. That's the first diffi-
|

| 21 culty.
1

22 Rather long training. And when we're talking

I

23 ; about diagnosing a tumor tor epidemiological things, that
i

I 24 usually involves a number of people who are involved:

25 a physician, possibly a surgeon who has done the actual
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16-4 I
surgery -- and that involves a tremendous amount of jy

training for the person who actually did the surgery.
Ci')

2

And then, of course, you have to have the person who
3

looks at the sample under the microscope; that's the- 4
G

P"D 1 98e 5
*

3 -

And he has to be trained to identify the tumor.6e

So I think that from the point of view of all the work7

8 that goes into this, this is a very -- the. diagnosis and

d
d 9 so on, it's a very difficult and laborious process,
i 1
h 10 - starting off, as I said, with getting into medical
5
g ij school.

-. j

d 12 G What about the reliability of death certificates
E

13 and that sort of thing? Do you think that diagnoses

E 14 are generally fairly accurate?
w
$
2 15 A Well, we all know that there's a certain error

5
.- 16 in death certificates. But on the whole, I think they're

s
W

6 17 Pretty reasonable the cause of death....

| 5
! $ 18 g would you fault any of the Shipyard studies

-

E
( 19 or any of the Hiroshima studies for that at all?
' 8n

*

20 A Well, the Shipyard studies -- I'm only

21 familiar, intimately, with one Shipyard study -- the
,

\ '

22 Portsmouth Naval Shipyard --

%] |
23 g That's what I meant. I didn't mean to make

I24 that plural. I'm sorry.s

Nj
25 I L Enormous labcr has been done by the National

|

ALDERSON REPORTING COMPANY, INC.
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16-5
j Institute of Occupational Health and Safety who track

2 down, you know, whether there were people who died as
h,~

3 a result -- not as a result, but coincidental with their

4 employment at the Portsmouth Naval Shipyard.O
e 5 They've actually looked at all these causes
An

| 6 of death, those that have died, a lot of the death

7 certificates. And they have a specialist. He goes
N

| 8 under the extraordinary title of " Nose-ologist."
d
d 9 There's a whole art of verifying the diagnosis
i
h ,10 on the death certificate. And in certain cases they've
z
! 11 |actuallygottenwhere they've been concerned about it;<
*
6 12 and if there's any doubt in their mind, they've gone3
s
d 13 actually b?ck to the medical record of the individual

) @14 concerned.
$
2 15 g So you feel that that's not a weakness in the
5
j 16 different studies, that they are not tagging people with
w

$ 17 cancer when they didn't have it, or failing to see
#
$ 18 cancer when they did?
-

-
[ 19 A No, no, I don't think so. I think there's a
N S

20 great deal of labor that goes into -- particularly in the

21 Portsmouth Naval Shipyard a great deal of labor...

22 has gone into being sure that the diagnosis that the

O
|

23 , person -- in this study that the person was alleged...

24 to have had was, in fact, the diagnosis that he really
! (i[)
| 25 did have.
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16-6 i g About the Hiroshima studies though, some of

2 those in Japan, they've been relied on, I think.-- Have

3 they been relied on very much in reaching these con-

4 clusions the Hiroshima study?r} --

v
e 5 A Well, the Hiroshima studies are the studies

b

$ 6 that form part of the the Hiroshima / Nagasaki studies--

R
R 7 are studies that form part of our experience on what are

3
8 8 the effects of high doses of radiation. The risk esti-

d
d 9 mates have been in part drawn from the Hiroshima /

$
$ 10 Nagasaki studies and in part from these Englishmen,
5

| 11 the 2nkyl6 spondylitis of the spine, and in part
S

g 12 lots of other people with various thyroid conditions
5

13 were irradiated, and in part all sorts of other
)

,E 14 areas.
$
2 15 And the whole thing has been drawn together.
$
j 16 And you want to ask me about the reliability of the
m

d 17 Hiroshima / Nagasaki --
|

E
$ 18 G Perhaps the ankylos pondyli. tis - would be a
_

E
19g better group, because they were at least not in war time,

,

| "

20 as I understand it.

21 A It was a group of peaceful Englishmen suffering

22 from this rheumatic condition of the spine, who retreated

23 with this, and then subsequently went on to develop an

24
f3 increased incidence of leukemia and other solid tumors.

,

(./
25 But, of course, they had considerable relief
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1 from their cnankylospondylitis as a result of the treat-
|

~
|

() 2 ment.
</'

3 _ Ankylospondylitis is a very painful disease,

('J') 4 if untreated.
L

e 5 g Though the Were the diagnositic abilities--

h
3 6 of physicians on that study, which -- I think it's 30e
R
a 7 years old approximately now -- Well, when was the
M
8 8 radiation done?
O
d 9 Maybe if you could give me a date, I could
~

z
Q
g 10 work a little bit on this. When were those people
?
g 11 treated?
E

y 12 A I believe they were treated in the thirties,
5

('') $ 13 if my memory is correct.
%- m

j 14 g So there has been a follow-up since then?
s
{ 15 A Yes.
=

d 30 g Would you say that the reliability with regard
es

jt 17 to diagnosing tumors and leukemia from that time at--

$
} 18 that time the thirties and forties is equal to-- --

P
"

19g today's or worse?
|n

20 A Well, of course, they were English physicians.

2I
| And, of course, as an English physician, I feel they

22 were impeccable at that time. Excellent. Very good.

23 | I was trained in the 1940's in the United

24('s, Kingdom at Oxford Universit'f. As a matter of fact, this
'c)

25 | study was done by -- on the ankylp.spondy.litis- was
| l
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done Court - Brown and Dahl, both of whom -- well, Court-

Brown is unfortunately dead. But I know Sir Richardp

(~
Dahl very well.

3

And they are quite outstanding in the fielde-si 4
( / i'' of human epidemiology. If I criticize them at all, it's-

e a
3

that they've been rather slow in producing really ...

you know, exquisitely refined estimates of the doses,
7

which the people got. But I think that they're reason-
8

N able reasonable estimates,
9 ...

i
$ 10 JUDGE LINENBERGER: I wanted to inquire about
czj jj that very feature, the reliability of dosimetry at that
<
3

time.j j2
E

! THE WITNESS: Well, I would say the following --13s
$ o

-) A

E 14 I don't want to in any way appear to be chauvinistic,
w
b
! 15 but in the United Kingdom, as far as health physics was

$
.- 16 concerned -- I think you'll find that it existed --

B
d

i 17 it preceded the United States by at least 20 y.ars.

5
$ 18 People were paying far more attention to

5
19 radiation, particularly for therapeutic purposes in the"

8
n

20 United Kingdom, in the thirties and the forties whereas

21 it wasn't until later that they began to pay attention --

22 the same sort of attention in this country.

0
23 JUDGE LINENBERGER: And how good was their

24 dosimetry compared to modern-day?
,7 ,

(_)
25 THE WITNESS: Well, I think you could say that
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obviously thinge are bottor now than they wore then.

But I think the doses were reasonable, and
2aV I think one could go back -- by the way, and re-examine
3

them and find, and improve them, as a matter of fact.

-

JUDGE LINENBERGER: But I gather you're saying
3
" that dosimetry was not sufficiently unreliable to place
@ 6

any significant question on the results?
7

THE WITNESS: No, but I mean the doses wereg

j very -- I would say they're reasonably' reliable.
9

2i
g g JUDGE LINENBERGER: Okay, thank you.
o
z
j THE WITNESS: I Liean the British - Haalth

$
yj

Physics had a tradition that I think preceded this countryd 12
Z.i

$ by 20 years v,ery reasonable.13 ...

O MR. DOHERTY: Your Honor, I have probablyE 14w
$
2 15 another hour.and a half or so of cross.

$
.~ 16 JUDGE WOLFE: All right. We'll recess until-

$
9:00 a.m.g 37

w

b 18 MR. COPELAND: Your Honor, one housekeeping
.

U matter: Mr. Congdon was due to follow Dr. Gotchyj9

R

20 tomorrow. He has stayed here two days and couldn't stay

21 any longer and had to leave.

22 So instead of taking up the WIGLE Code issue

23 tomorrow, we will go on to IGSCC on schedule.

24 Instead of taking up the issue on Doherty

25 Contention 15, the WIGLE Code, we'll move to welding and
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16-10 then IGSCC. *

y

2 JUDGE WOLFE: Welding?

O
3 MR. COPELAND: Yes, with Mr. Litton.

. 4 On the schedule you have it shows Frazar and

e 5 Gunther. Frazar and Gunther, as you will recall, testi-
Mnj 6 fled last week. -

R
& 7 JUDGE WOLFE: Yes.

8 MR. COPELAND: It looks like to me it's
d
d 9 very doubtful that we will get to anybody other than
i
0 10 Mr. Litton, Mr. Gunther and Mr. Malec, after we finisha
3

{ 11 with Dr. Hamilton and Dr. Gotchy.!

3

g 12 So I'm just assuming we will not get to any
5
d of the witnesses listed for October 30.

(1) |
13

14 JUDGE WOLFE: Yes.
< n
l 2 15 MR. COPELAND: So I have not had them come,

$
j 16 they're all from out-of town.
w

b' 17 JUDGE WOLFE: All right, 9500 a.m.
! $

M 18 (Whereupon, at 7:10 p.m. the hearing was
5

{ 19 adjourned, to reconvene on Friday, October 30, 1981, at
n

20 9:00 a.m.

21 ---

22
!

-23

24

' (!

25
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