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-

Figure 4--12: ' Reactor Ccolant System Arrangement,,

for Three Mile Island Unit' 2'. (Selected' Elevat' ions) ..page 461
.

-, i s. 'u,, . t ..s _ _
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,,
'

Figure 2-3: OTSG. Temperature Sensor Locations37
' (Oconee 1-1B OTSG) ..................................page 486

-is

n

- 19
s

20
,

21

22
4

23

~

24
<

_

j 25

*

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

,

NORFOLK, VIRGINIA

. - . , . . . - - - - . . ,- .__m-._- . _ , . , _ _ . . . . . . . . , _--,,-.___ .~ __ , _ _ _ -



. ! u ;i ' ' t " ' ! { ~ i t. s i; - ' ( { .'/ts s.

! s ot i t.: - -5 . .
' i

^

T' ~ | $,0 $ ' Y,. h. ,

. ?

- - 1
. -.- -

368. . s-
,

.
,

P R'O C'E E b'I N G $ ' ' ' 'flal, i -

6: n,. c.fe- , er[% , , ,

i \g L it . . ,.

'L' 2.
'

(9:00 a.m.~)

3 ' JUDGE'EDLES: Please;be seated. Good morning.

'

This morning.we.will reconvene-our reopened '

4 >

s hearing.

e Yesterday. the ~ Board ; granted the '. motion of tihe

7 Licensee'to present Mr.~Correa for the limited' purpose
'

;

e ' of introducing'certain evide'nce.and: correcting certain

=g issues from last week. JBut before Mr. Correa takes
,

to the~ stand, are there any matters that we need to'take

dii - -up 1n.a vance?

12 MS. WEISS: Yes, Mr. Chairman.

{. We'would like'to ask that Mr.'ornstein,-who,3

si is scheduled to testify after the last Staff witness, be

is_ sequestered during the testimony of the witnesses on
.

PORV condenser.
,16

:

17 One-of the purposes of1having his testimony is

to explore the. differences between'the Staff and AODis

and I think it is important not to have him hear the-
,

,,

-2o questions.and answers.

MR. CUTCHIN: I would object, Mr. Chairman,21

because I.~ understood that the purpose for which
22

1

23 .Ornstein's testimony was requested was to explain anyMr.

~

differences of opinion that the AOD may have hadn 24

(s.!
regarding the paper that was filed by Mr. Denton in25

,
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|last July. His comments were made on.that paper, and it j

q.
b was as a result of those comments that the questions were2

3 raised. So I think it.would be totally, inappropriate-
,

;e i; : .
'

' -

-to exclude him from he;aring''.- .!w
' <

iL A4 '

. , . . ,- , ,. -

,s JUDGE EDLES: What,would.1be'the: prejudice to the-

[ h:,* ., a

e~ ' Staff's' position if Mr.'Ornstein were sequestered?.
. >.. , m 3 m y: . a,'

..|1 s k n '*s:
. .L e<..

7 MR. CUTCHIN: I don't see that there would be any

'

a prejudices, Mr. Chairman,.but I think there-ought to'be some

o justification for sequestering before'it is granted.
-

to JUDGE EDLES: .When you'say.it would be

si. inappropriate, can you explain.a little bit more other than

the fact that'we ordinarily would allow witnesses to sit-12

() an'd listen?13
u

14 MR. CUTCHIN: .I think, Mr. Chairman, if indeed he

!

is is to explain-the differences ~in views that-the office

held at that point in t'ime, I~ don't see how he would bese

3 7 -- influenced.'one way or_the other by hearing.this testimony.

is - Therefore, I see 'no -- justification 'of: having.him excluded
~

.from hearing the testimony.- I'think it is just a badi,

2o precedent, to start s'equestering witnesses with no

4

justification.21

JUDGE EDLES: Mr. Baxter, any observation?
22

MR. BAXTER: Does the~ request go to the
23

Licensees,.the presentation of Licensee'.s. testimony, as24

'w/
well?as
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. REGISTERED PROFESSIONAL REPORTERS

NORFOLK, VIRGINIA

w. -. - . .. , . , , - -_..



n
-

la3 370 -

t MS. WEISS:. No.

s'"T ~ . .

( s' 2 MR..BAXTER: 'I.have no' position ~on the request-

3 other than-to note that in this case-the witnesses,
j'i ~ '| . | 1. '/;. , 5 , +],

'

already presumably had,' access.toith.e .dir,ect, testimony,
^

so4
m , . ,

s I don't quite see the purpose.'of it; l
'~

, , w +3:

!'
^ ;

'. _| ~- ;- Q ] , .- ~ ' . .r

( JUDGE EDLES: -Mr. Adler, any observations?
. . 7.;.;.,m, 73

.. . - , u . _, ( s
, ,

. 1 3
MR. ADLER. The Commonwealth would support the7

-

.s; ' motion. >

In-response to Mr. Cutchin, I think,'as,.

Mr. Baxter pointed out,- the witness has had ample,o.

opportunity to evaluate.the Staff'.s po'sition, and I~,,

;wouldn't-see the1need for him to be present today to review-12

,

the UCS cross-examination.
- (O 13

JUDGE EDLES: As I understood it, though,i4

is Ms. Weiss said she didn't object to him being here.for the

Staff presentation -- I'm sorry -- for the-Licensee
,

se

Presentation, which we will undertake starting.this17

morning.3.

Why don't I defer ruling on the motion, since
3,_

t

we will be doing, I believe, only the Licensee's witnesses'2o
4

this morning and give you a ruling on it perhaps first thing
~

2
.i

this afternoon, or certainly before the Staff's
22

presentation.23

MS.. WEISS: There is a precedent in~this case,

"[mv)
24 '

.Mr. Chairman, as you consider for. sequestering theas.

l. TAYLOE ASSOCIATES
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1 witnesses in various circumstances. UCS asked for
' /O .
:( / z;- . sequestration; it was granted by.the Licensing' Board for the

3 . hearings. pe , r j3 ,.. ;;
. .- -

>wii . - ; , ,, *. .t- ,

4- JUDGE EDLES: OIn!what; context?' s

s .MS. WEISS: It's har do re' call'- iwNat I recall.
%t '!, * j (-

. ,_ .3 .

.the justification;was, we intended t'"as_k e.ssentiallyo,,

(; m: .t'
.

7 the same questions of.a; group of witnesses, and it was

i~ imp ~ortant for us to see the differences, the honests

e. differences in opinion'--

io JUDGE EDLES: Do you recall,.Ms. Weiss, whether
,

si that was the management phase or the technical phase?

12 MS. WEISS: It was the technical phase.

(} ',3 JUDGE EDLES: Okay. I think.we can defer ruling-

on the. matter until l'ater today..34

is Anything else?

MS. WEISS: Yes, Mr. Chairman.ns

We Wanted to statelfor the record 'that the -17

filing which was' ordered by.the~ Board'to'be served on allis

'the parties.by the Staff to respond to BN-8321'by'close of,,

I
~ business:last Friday-was not received by UCS until.2o
..

10:00 a.m. Monday.2

We, of course, believe that that has impeded
.- 22

our ability to be prepared as well as we might wish to
23

.

be. We did not ask this Board.for. relief, because frankly

d(s '
2,

our schedules are so tight next week that it would hurt usas
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8

.

more to have this hearing deferred-than to go forward
,

-t .

< - : a with it..

s . . , . . . ~., .-.~q.

I wanted to! add J that';ib is ' also'; oui ~v,iew- 3

j 3|- ';; y \' , ,? If *'

,

4
that the Staff's response is nonresponsive to';the first

.' _Y T'~ni o y ysu.

~t>, i., i .. , -
,' 5 ' issue raised in BN-8321.2e2T,he:i,ss.u.esraised(with respect

to Dr. Lahey's testimony _was-thb{u'ndesirabilith Efe '

^71 raising steam generator level'to 95 percent for all

' s cases of loss of forced-circulation..
. -

8 JUDGE EDLES: Ms. Weiss, let me.ask you why that
*

to ' ' type of argument isn't better reserved for-the briefs

81 'rather than at this stage?.

-12 ~ MS. WEISS: Well, I certainly intend to make

'13 it on the briefs.

'84 JUDGE ~EDLES: - I have no objection to your

15 ' noting it now for the. record, but why shouldn'.t we just.

16 take.it,up in a detailed fashion as part of your presentation

17 on the'brief'.

is' 'MS . WEISS: My only purpose for' bringing it up-

19 here was in" case the Board was' interested in that issue

f; -20- that we might want=to direct that the Staff's response

.21 address itself to'that issue rather than wait until the
4

22_ end.

f 23
!
|-

|' 24

25-

| TAYLO! ASSOCIATES
j REGISTERED PROFESSloNAL REPORTERS

' NORFOLK, VIRGINIA-

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



.
r- rz gni .3 p .. q^.

i? |'|..| 0 <.y'|[, Q h. n
''

'
- jL,^ ','

- s. . . . . %.,., , . <

'373j- 2- I .w .23 , , g q p .,s |p.w ,

..u - ' ~> .a ,r - t,.
.

'

J il JUDGE EDLES: Thank you.
-m

,

- (v -l-
'

2- Anything further?. -

,

3 MS. WEISS: We'have received from Mr. Cutchin,

'

4- as'of midday yesterday, and-the Board, I assume,.has also

s received,.a letter -- I'm not quite sure of the status

e 'of it. What it seems to do:is object -- renew an-
.

.

7
,

objection , or . raise new grounds- for :an objection to- the<

s ; appearance of Mr. -Ornstein'as- a su'bpoenaed witness,for~

e .the Union of Concerned Citizens.
_

't o I. don't know what the Board wants..to.do with

it that, although we would strongly; object to him appearing-

u

as-a; witness for the Staff rather than as a. witness for;- 12 -

)
'

:13 UCS..t

14 ..And-if you want=to hear, arguments'on the. merits

15 of'that letter-at any point,.we are prepared'to do}it.
,

se JUDGE EDLES : I read the submission,'and -
-

'

17 ' without getting:into the merits of whether Cutchin on evidence

te or Edles'on evidence-is?right, since neither one'of us
-

,

'

cite'd to any authority, it.~does seem to me that it doesn't
'

to,

p
fmake an awful lot'of' difference, unless you can explain to me2o .

2i why it does.

22 MS. ; WEISS : It seems to us,.Mr. Chairman,. ~

23 to have some potentially serious significance, because-

the party - under whosg aegis Mr. Ornstein appears will: determine' 'n . 24

LA
'2s the scope, at least in the first instance, of his testimony
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jp 'by.virtueiof the questions. asked on directs-and we-~do

o - not, intend for him to beytransforme':-into a Staff witness,d,.

.and'(we have no idea whatIMr. Cutchin 'might - wantrto ask him.
,

'

;3

You know, .the' fact is, we-made a
~

4

# motion under the' subpoena. rule. You granted - UCS 's su bpoena, ts

I don ' t'' think there' were anh grounds ~ stated .in'

.,

~

that motion..for transforming him frord a subpoenaed UCS,,

. witness to a Stiaff witness... ,

JUDGE EDLE3: I think I can-certainly accommodate''
.,

any need you might'have to cross-examine more broadly:
to'

than Mr. Cutchin's-direct' testimony might elicit, and, ,,

. -I'm Jreally- not. sure why c t .this , stage , if that is the ,

q- principal concern,1why we ought.to spend'any time-on what~I,

L/
.

-

O think~to be essentially an academic question, interesting .

,,
.

though.it may be.-
.is

MS. -- WEISS : Actually, my concern 1is quite ! thely
+ -

opposite, that he may be asked.a series o'f questions

much troader-than those-that we are-prepared to ask him:
,,

'

' in a preemptive'att'empt to rehabilitate him.or change.
.

- the report of.those' document's; andIwe think that ought'

to clearly be on cross, and that we have the right to set.the
21 -

-scope of direct, and:they have a right to cross.him.
2 2 ..

JUDGE EDLES: All right.

. Why don't-'I take that under advisement, as well,
._A; 24

- since we are not going to get to Mr. Ornstein this morning,
'

25 ' '
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j-2-3- 't- canyhow. .
.

,

k R. 2'- MS. WEISS: Just one last question. In
<

~

3- -_ preparing for-today's cross, we are unclear about the status,
,

4 .of the document which was cited - it was. one of. the,

'

sc documents that was. cited in ALAB-708' It is the letter.

// 6: from Mr. Eisenhut .to Mr.-- Mattimoe, 'B&W's owners'; group;-

'7 dated March 22,.'82', and-attachmenteentitled " Staff's.

s Concern of the B&W Small Break'Model."~'

It was also referenced by Mr.-Jensen in his'--o

so- affidavit'in response to the Board' questions on this.
_

si JUDGE.EDLES- Was that a-footnote reference?
,

12 MS. WEISS: Yes.
~

,

|b 13' JUDGE EDLES: I remember it. But I don' t
we

34 remember exactly.which footnote it was now.
.-

. i s -- Well,.maybe you can just tell me what it is-that
,

te is-of concern.

17 MS. WEISS: We just. wanted to sponsor it as a

-

UCS exhibit to make sure it is on the record, since'it >
is

has been cited,-and it was.in''a real. sense, kind of-genesis on,,-,

2o these issues on the adequacy of the B&W model during the'small
,

//f break loading.as

JUDGE EDLES: Any problem, Mr. Baxter?
2 2 ..

MR. BAXTER: I don' t obj ect to having it
-

'23*

I
.,g marked for identification, but we object to-its admission.O1 o

t 2
' C
l.' 25 It is just another piece of correspondence.in a complicated

'

|
'
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' ''
< j-3-4 - history that has been made available to the Appeal Board,-

''

:
' ' "''

and may.have played some role'in reopening the proceeding,

3
'but the. contents of'that letter have.not been set forth~

~

# as th'e Staff position raised'.in the' reopened-proceeding.>

*
' JUDGE EDLES: Again, II can t locate it'in-the

* opinion, although I-do recall it being.in a footnote, and

J think|that we2 intend ~to.Use.it. simply to'take official notic7. 7
. o

a -of iti [fo'r-the purpose of reopening the record, although'if it .

*; is not contained in the record,.we wouldn't rely on it -

'O
! ~for evidentiary purpose.

''
,

Why don't.we again wait for that until

12 we --,

i

'3 .MS. WEISS : Here it'is. It's in footnote-39 on.

'4
_

page 33 of ALAB-708.*

is Your order says March'25. 'I'm not sure'which
,

is ' one of us has the date wrong. .But it'is certainly.the

-17 same letter.

to I'm sorry,.Mr. Chairman. I think it.is a1

<

18 different letter. We will have to look through it.

- 20 . JUDGE EDLES: It may-be the one you are.

21 referring to in footnote.40.
1

22 Again, if you want-to doublecheck and get

23 back to me at the afternoon session - -
1.

. 24 MS. WEISS: All right,-Mr. Chairman.

;;
- 25 JUDGE EDLES: Fine. If there is nothing else,

~
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..j-315' 'n' ' we willL ptit IMr. . -Correa on the stand.i

FY
/' 2' MR. f BAXTER : Licensee' calls' James-H. Correa

3 -to the stand.

'

4 JUDGE-EDLES: Just one quick question,'Mr. -

,

' '
'Cutchin, ~ if''I'might. <

s.

My' copy of the Staff's report does not.contain-s
'

a service list, indicating ~when the document.was.,actually
'7

served.a ,

Do''you'know when'it'was served,!how|it waso

served? -

to

// MR . 4 CUTCHIN: The directed foll'ow-up to 8320?,,

| JUDGE EDLES: That's correct. -

, . I'2

,3 MR.iCUTCHIN: Yes, sir,'Mr. Chairman. The
.

. documents were-picked up by the courier at. .a few minutes
. ,4

to 3 :00 o' clock on Friday af tiernoon , with-instructionsis

to-deliver them to the Board and'to UCS,:and
16

.

Applicant's counse'1, Licensee's. counsel.
37 ,

,

.It-is my. understanding'that.there.was'some,,
,

, - snafu between one courier and another, and as'a result
,,

ao.-
f his having duties to go someplace else,-'he did not arrive

'at'th0 offices of either UCS cr-Mr. Baxter until''

,,

sometime af ter . 6 :00. It was just al foul-up. It'was set'up to

,g go right. It didn't.E

!
MS. WEISS: Mr. Chairman, there was somebody in my'

; ,,

]
of fice until well af ter '7 :00 o' clock on Friday, and it never

23
- . ,-- .. ,

A
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fj-2 6 1 appeare.d.
.

_ ;m
~k) 2 .| MR.':- CUTCHIN : I cannotipin down-the'"well

' ~

s after._6:00," other than..to say that it was'sometime before

.

'

4 <9:00,.because.-that is the-time he.~ logged out, and the
-

,
s ' courier to whom I spok'e said; he was unable to say exactly ~ '

s - what time af ter. 6 :00, but he had to say it was af ter 6~:00;-

- .7 JUDGE EDLES: Mr. Correa,=would you stand,:please.
~

'
.

. hereupon,Ws

. .

g JAMES H. CORREA,'
.

to called ~as a witness by -counsel for thelLicensee, being

;;, first duly sworn by the Chairman,.was examined and testified

''

as follows :12
.

,M O)' - 33 ? DIRECT' EXAMINATION
Q

34g ON. BEHALF OF,THE LICENSEE

is BY MR. BAXTER :
- .,

d

is 0 -Would you please state your' full'name.

.37_ and.your title and the name of yourLemployer.

- - 1s- A Okay. My name is James H. Correa. I'm a

mechanical components engineer for GPU Nuclear..i-,

2o ' MR. BAXTER: I would. note at this point that
'

-

Mr. Correa's professional . qualifications are .already:C 21

included.in the record before the Licensing Board following s
22

. , .

: transcript page 8746.23 .

p)
- BY MR. BAXTER:.24

%
0 Mr. Correa, I want to ask you about --25

~c , - . a. ,- ,
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; . . -
.- . ,

~

:j 2_7 :8
-

Baxter,EI think your mike ~
; . -

-
.

JUDGE EDLES: Mr.
_,

; | . ; i;

* :2- may'not be'on,;or'it is too'far away. . #''4 ': -- .

,

."; , .
, .,

-
.

! 3
. ,

1
.

Thank you.
'
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1 BY MR. BAXTER:

- (~(
's C 2 g: .In the proceeding last week, Mr. Correa,

. n 1 . , _ c, ,
, .,

i: is Mr. Lanese. - testified lat ; transcript' page 145~ that he
,.; . n' ,4 - ?

*
1.

-

(; L i' ,. .

.

,e . ..t s,. believed the safety valve set pressure -- I'm sorry. I've-4

g.g ;p p (- ~. g- 7,

, , '
-,forgotten one:q'estion. jLetemeigo'back.?['s u s
-

wouldyobfeli[us[4fo_r,the^r,ec'ord,please,|e Firs't , t

7 Mr. Correa, the nature.of your responsibilities with-

s respect to.the safety valves at TMI 1 and the EPRI'

:s safety and relief valve' test program?
'

to A -My main responsibilities for the safety valves

si as they relate.to the TMI 1. valves-include providing
'

12 technical. guidance--for the ISI requirements:for.these

() v3 ' . valve s .
~

14 0 ISI is --

is A In-service Inspection Requirements. That

ie includes the set point-. pressure testing at Wiley. Labs,
'

,

iv and the specification to. perform that set. point testing, and

.

is - also to provideJsurveillance at Wiley Labs for the
~

set, point testing. And'-I.also was involved in providingi,.

. ao technical. justification for the' relocation |of|the safety

valves from the loop seal to the pressurizer. nozzle.21

AS'far as my responsibilities pertaining to22
9

', ' the-EPRI ' test program, I was the GPU nuclear technical'- 23

.

contact for the EPRI testing. W henever EPRI needed3 f- 24

V-
25 spec'ific technical data for the TMI-plant, I was'the one

-TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

NORFOLK, VIRGINIA .
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i

h i responsible to send it to EPRI.. ' And when EPRI
f. hock

~

J a did' disseminate various data, it came to my attention,-
,.1 .p. a . . , ; f- 3

3 and I would review 'it and* then disseminate it' to otiher~ ~

i; _ *3{A,'j(, . <
;

, ' . .''

'4 GPU nuclear personnel.
,_

. .a. ,;- .
. # .

.

f 1 . [g ' y5 ; ~ !;',6 . es 0 Thank'you. :' ! N t,,. s' '*;L_ i.

..,.n e :-.. . ,

e Let me return again to Mr. Lanese's? tesimony
.

7 of last week at approximately transcript page 145.

e Ile reported his belief that the safety' valve-

o set pressure tolerance was plus or minus 6 percent.
,

to What.is;the correct-set pressure tolerance,

,

si for the TMI 1 safety valves?
:

12 A The correct set point pressure tolerance

is for the TMI 1 safety valves is plus or.minus 1 percent.

14 This is an ASME Code Section 3, requirement, so therefore.

is at the TMI 1 plant, the valves are set at 2500 pounds'
~ ~

.plus.'r minus 25 pounds.o- se
.

'

n 0 Also, at.approximately transcript pages 170
|

is and 171,-there was some confusion left on the record with'

respect to whether one or two ' safety valves were'is

| -

| 2o considered to be opened in calculating a plant specific

21- back pressure for TMI 1.
,

Exactly what is the situation with respect-22

.23 -to the assumptions on valve opening for that calculation?

24 A. The analysis performed for TMI 1 were only for
~

p. .

.J.

2s. one safety valve. opening. There was'an engineering

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

' ' ! NORFOLK. VIRGINIA
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~

: evaluation _ performed by our architect engineer, and it was
im
U d'ecided that since th'e common' header is 125 feet away.froma

. p 1 p. / * ' .Pf. }7,
,

3 the valves, in other wor,ds,, thy valves 1have'- -one valves
u , .,: . ,: ,,

has 125: feet of discharg,e-piping before it,ent,ers;the' common4
I

.

+

3-. ,-
.

,

,, ; .. )
.

. . . . .. .,

header, and the second vailve' has 137 feet-of discharges

. .-!~ 3., r ,'gr g : 1-

piping before it~ enters the' common header',*and'at. thee

7 common header it goes from a~6-foot pipe to a 10-inch

a pipe, that there would be choked flow at this expansion

9 and therefore~one valve would not see what the other valve
-

is doing;-and this.was,also verified by earlier EPRI-to..

si. calculations for TMI.

'a v2 EPRI did back-pressure calculations for all '
,

] the util'ities and for TMI with one valve opening and theni3

i4 they also did ' the same calculations' with all three valves

is opened. That-is the two safety valv|es plus the PORV-
,.

is and the difference in ba'ck pressure was-less than half of

i7 8 percent. So, therefore, GPU feels that a single valve-

opening is reasonable for this back-pressure calculation.;. is

39

i

20
,

2

,
22.

23

.f- .24

25:
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' .j -4 - 1 8 O Is'that your view as well?
,

[V - a
1

~ A' ' .Yes,'it is.
' ~

3 .O All right. . Itwould'like-to. turn'to the-

I
4 question ~ posed;by Mr. 'Lanese. bythe' Union'forLConcerbed'

,

s Citizens, the answer which was stricken, at'approximately
,

e transcript page 147.
,

7 Mr.:Lanese- was asked'the question,. "You are'

a saying that the 31 test, which-as I understand your
~

,

e testimony, constituted:32. openings and closings, is'in your

to . view a satisfactory' demonstration of the ability of

11 these valves to perform as they will be required in TMI Uniti 1
,

12 during feed and bleed."

.

Before you answer that question, are you theis

.

,' 14 expert to which Mr. Lanese referred in his answer?

15 A Yes, I am.

16 Q Would you answer the question, then?'
s

17 A _Ye s . - It is my position'that the

to 311 tests provide satisfactory demonstrations of the

to ability of the valves to perform their intended functions.

2o The valves did cycle a total of 32 times. These

21 cycles have to be broken down into various groups,.to get

22. 'better understanding.

23 The first 25 tests included 25 cycles. Some of''

24 these tests were on short inlet piping,.some were on longpj
A

as. inlet piping. On the..long inlet pfping tests with both
s ,

s,
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,

''J-4-2 1 drained and. filled loop seals, the valve experienced

,d 'a flutter. or chatter.

'

There were four tests, and the fluttering lasteds
.

-4 between .'.14 seconds to 1 second.''In these four tests,

s it fluttered for approximately 1.765 seconds totally. The

e ' flutter was on the order of 100 cycles per second.-

,

7 Therefore, during these four test's, the

a valves saw at'least 165' cycles of flutter. So'in.the

e first 25 tests, which included this flutter, the valve

to did not experience any detrimental damage which would impair

x it the ability of the valve to perform its intended function.

. . t2 MS. . WEISS: Could . I ask tihat you slow
'

down a little, bit,-Mr. Correa. . We hre hearing this stuff33

34 for the first time.
~

is' < THE WITNESS: I'm sorry.1:

16 .. 'MS. WEISS : That ' s ' o ka y .-

17 - THE WITNESS: On the 26th test, . tiiis'was a? filled

to LOOP - seal test on . 400 -degree subcooled water.

MS. WEISS: You'are not slowing down.
, , .

THE WITNESS: I'm sorry.'20 .

21 - On : the 26th test filled loop seal,

400-degree subcooled water, the valve experienced ~ chatter: 22

!

23. for'approximately 12.5' seconds.
'

[ . 24 .

I~should also mention that'the flutter and the

- as: - chatter phenomenon were, caused by,the', inlet piping
s - ' ,;< ?,

., ,

* TAYLOE ASSOCIATES *
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8 . arrangement, and not the valve itself.
rs

U n. So it chattered for 12.5 seconds Again, if it

8 is'approximately 100 cycles per second of chatter, this

d
'

The. valve did exhibit damageis approximately 1,250 cycles.

s to several. internal parts,'but the test showed, because

e
~

,the test had to be manually stopped -- they;previously

7 pulled a rope to lift the valve to its full open

a position to relieve system pressu're -- the test showed .

8 that' the valve was responding to- the system inlet-

10 pressure the way it is supposed:to through all these 1,200

11 cycles.

12 So that test, even though it was a failure-

h 13 from a system test standpoint, showed that the valve did

84- perform in response to the system pressure.

15 The last five' tests, which included 6 cycles, and
.

16- theSe Were all'on the short~ inlet Configuration -- there-
'

17 was one steam test,,one transition test, and three Water

to tests -- the valve performed its intended functior,

to - and sustained no damage.
|
i.

|
20 So, in summary, I would have'to say that except

1

21 for that 26th test, the valves. demonstrated that there was

22 no wear to.the internal. parts,'and wearing of the'

23 internal parts'would-indicate valve degradation, and would

24 also affect the ability of the valve to perform its intended

^

; I'

as function. .; [ g,
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,

'
The-26th test showed that even though the-valve

~ '

.

?
' 2

.

did sustain; damage, the' valve was> responding / o the-t.

3-
.

' system _ pressure the way. it(was supposed tio.

'd - BY ' MR'. BAXTER: '

O ;Mr. Correa, did thab answer.all deal''
,

'*/ with one' valve, all those tests?

'7 A 'Yes. They were all one valve for.all those

's tests.

o
MR ._ - BAXTER : Thank you, Mr. Chairman. That

10 concludes 'our direct.

- 11 JUDGE EDLES: Ms. Weiss, do you need,a
'

'

12 ~

moment or two to prepare for cross-examination?

'3 MS. WEISS: I think' about . five miriutes would '
" ~

14 '

.be helpful.-

15 JUDGE.EDLES: . Oka y. .We will take a'five-minute-
>

16' ' recess.

17 !(Recess)

. is
1

- 19

>

20

s

21
.

.

22
.

23.

^ 24/

's _} ' 3 ,' ;
,

8 y f>,

25 | .' ,7
';

, ,
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8 JUDGE EDLES: Please be seated.

' '- 2 Are you prepared to go,fo,rward, Mr. P,ollard, or
3 should we wait a moment or so?

4 MR. POLLARD: Could you just wait a moment.

5 She will be right here.

e JUDGE EDLES: Sure.

7 I suspect that in light of the Board's

a performance last week, where 20 minutes turned into an

9 hour and a half, one might have reason to believe that when

10 we say five minutes, it might be a moment or two more than

88 that.

12 MS. WEISS: Mr. Chairman, I would like to
/

13 register our continuing objection to the appearance of this,

84 witness, particularly without having prefiled written

15 testimony. There is no reason why that couldn't have

16 been filed in advance. This is the first time we have heard of the

17 1200 cycle chattering. We have not had an opportunity to

18 check the EPRI results, and we are severely prejudiced

is in our ability to do this this morning.

2o CROSS-EXAMINATION

21 ON BEHALF OF INTERVENOR

22 BY MS. WEISS:

23 G Mr. Correa, there is no reason why you couldn't

f ') have put what you just said in writing last week, is there?24

J
25 MR. BAXTER: Objection, Mr. Chairman.

TAYLOE ASSOCIATES
REGISTERED PROFESSloNAL REPORTERS

NORFOLK, VIRGINIA



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

,

|5c2;
.-388 ;

i . JUDGE EDLES: Sustained.

O
-

v 2 BY MS.--WEISS:
p , , g g ;, % .%, g,s,

-e4 .- . . . .,

' Did you review ,all o, f Mr) ,. .Lanese ''s, <prefiled
,

4 3 G !

x i :
'

,

.

: 4 testimony'before'it'was filed?-

f n ;'-
(,

..

n c. ::
...w , \' ~. g i2 . I f. # g

s A- I may have given' Lou some information,,'but

. . 79
, - ;,~

I do not ' remember : reviewin'g 'his ~ prefileck ',testimon'y.}
'

e

I Did you ob'erve this 26th test'where the valve-y G s
,

.e chattered for approximately 1200 cycles?

i ~A 'No, I did'not.e
7

,

~

to G Did you observe any ~ of the' 'EPRI tests.

i, on the TMI model'sa'fety valve?

A. No,' I did not.12
-

,g G Can you tell me what the ring. settings were.

for this 26th test?34

~

A This 26th test, which'was.a long inletis

Configuration test, the ring: settings were upper ring,16

minu's 48 notches; mid'dle ring,_minus 40 notches; ' loweriy

ring, plus 11 notches.,,

G Do.those correspond to the current ring,,

settings for the TMI safety valve?2o

A 'Yes, they do.21
!

. ,2- G Those are exactly the same?-
,

A. Yes._,

O..
,; .G What.was the' inlet piping configuration for this~.

.

26th. test?2s.

4 TAYLOE ASSOCIATES
*
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Sc3 A It was a' long'Linlet configuration, loop. seal
'm

! configuration.
.

. ., -., , . .,m

gp / < g 'r ? , :
,..(.- ** i; .

, ,,

Can you tellj~ine,7ik I o*u didn? t[ observe the
'

s O y

Jtest, does your informat'ionicome'from alwfitt'en rehort? ' '

4

'.*} _, [? ;, G L . . .-

s- A It comes from the,,EPRI, report, yes. . ,-

,, ( . ' 0; 4 v' f"'' ' -
,

, G Do you'have it with you?

j' A ,Ye s , I do.

a O May I see it, please.

(Document handed'to Ms. Weiss.),

G Can you identify for me the portion of:thisto

. report-where the'26th test'is described.,,.

A Okay.. This-is EPRI PWR safety12

"and relief valve. test program, safety and relief valve.,3

test report, and --34

MR. BAXTER: Is there a date on the document?- is

THE WITNESS: It is. dated September 1982.is -

Starting at section 3.1, it describes the. ,7

testing performed on the Dresser safety valve model 317398.,,

BY.MS. WEISS:,,

O Can you identify for me where..the 26th test isno

described?
21

A Okay. The 16th test is described on page 3-5'

under Water Tests; again on table 3.1.1.B it is identified,,

.as' test 1030; in table 3.1.1.C, again test 1030; table
'd- 24

'

U'
- 3.1.1.D, test 1030.ass

.
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i G. Thank.you.
p.
d- 's Was the.valv,e. relieving steam or water during

f,- ;-, - ,

3 the 26th test? _ O),, 3 '/
- " '

. .
>r

.

,e .! .

'

As -I- saidicarlier;, /ib'. ,,wasia.waterltest'using
,

'

.. ,_ .. . .
.

-4 . A.
4: ; ; e 3 '. J.

. o,,_. --
4 >^: -

~

's 400-degree water. n e, .c , .s,..

v i,- .t (
,..

,is

.I will.have to correct myself on that. It wase

"

7 :550-degree water.

1

e G I'm looking}at page 3-5 of the document which you I

e - just identified, whi'ch'you said was.the source of your

to knowledge with respect'to this test. Page 3-5 has a
,

. paragraph labeled " Water Test." Am I in the correct place?

-12 A.' ' Yes , you are.
.

[J. - 'O. Tliere .is one sentence -- let me' read the entire33
s

i4 . paragraph.

n x- is "Twofhigh back-pressure water tests-performed

is 'at nominal water temperatures of 650.and 550 degrees

Fahrenheit. The first test was 650-degree water test; the17

ia- valve opened, had closed, and 503 percent blowdown'."

That is.not the one?,,

'2o A. No.
.

G "During.the1550-degree water test, the valve2:
4

22
- pened.and chattered;.;the test was terminated after the

f

valve was manually opened to stop chattering."23

.That is'the test we are talking about; correct?' 24

25' A. -. Yes.

~ TAYLOE ASSOCIATES
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'l
. :G .And that is the entire description of that test.

(v) _ , ,- . - . .,,

, 1, ,4 f /^ i 't </' 1"<
,a- in here?, i

_

, ' s
.3 :;

'

- . - . .

.. { { q ' y } 'j'* ' , >
, s

'

/
.. i. s;5

-

3 A. No, it's not. As.far as the written;

r
'.! ^ . r, . ; ;L -.

4 - description, yes. l..+4- % > , v. , , , ' ' '~

, , , _

You would have :tofcjoI'into the;ta51'es ''|- okay.5'

-

'

'e This report does' not give the chattier time. It only

:. . 7 summarizes the EPRI. tests. There was.other documentation
d

h. .a from EPRI which=did give the length of time for the
~

8 chatter.

io G Which wasn't appended to you'r testimony- or

11 ~ served on the Board in any wa'y, that you are aware'of?
,

12 A Not that I'm aware of, no.

~ 13 G Could you describe to me theldamage-to the
~

,

14 internals after the 26th test?

i 15 By the way, Mr. Correa, you don't have this

,

16 further test report that you discussed with you, do.you?

17 A. Yes, I do.

to G May I see it?
:d,

19 A. 'Okay. This is dated'that EPRI sent'out

20 in January 1982, EPRI/CE, BWR. Safety and Relief Valve

2: ' Test Program, Data Summary Sheets for Safety Valve,

22 Dresser Industries,.Model 31739-A, and this is test number

23 1030.

'

24 Under note'2 under comments and observations,
,

25 this was where they discuss the 12-and-a-half-second chatter.
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1 0 I would like to read that, note into the record,
'

[] a - ,fge g y- 3;, y
' 2 the one'you just referred;to.< g17, j ' ,1

,

! <
.

,
,

' 5 1 t
,

, - - t. ..

3- Note 2: "The_ valve opened at _24008" ,- , scratch
> ; t

--s

. ~ . - i :,- . . .4 .that -- "2408 psia.. .It begant to. flutter-immedia'tely and

begantochatterapproximatelhI.'08'secondslater. The.s- '

~

e chatter lasted approximatelyc l2.5 seconds and was . arrested

7 'by pulling.the rope attached to the lifting lever. The.-

a rope stabilized-the valve at a pressure of 2275 psia.

9 After this-the testLwas aborted and the system was

to depressurized immediately. Due to the chatter and

-ti subsequent rope pull and depressurization, the flow
_

~
~

12 rate test-duration and.re-seat data are:not available."

() 's .That is the test you are describing?i
-

I4 A Yes,;it is.

-15 G And it doesn't say anything in there about how

Is. many times the valve opened and closed.

87 Could you explain to me'how you know that it

is opened and closed 1200 times?

is A' When the flutter phenomenon on the long inlet

2o piping was first observed, EPRI set up a test force to,

F 21 investigate this flutter, and this test force determined

22 .from the various data plots that 'the flutter was on the order

23 of 100 to 200 cycles per second.

r' 24
k -

25
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/M6-1-- O Mr. Lanese made a distinction between flutter.- g.

/N .

Would.you describe th'e difference to us,
.

and' chatter.-
.

NJ g.

'
- please?3

~

A Flutter.is the valve moving.between intermediate >
, 4

-

lift position's. It'does.'not come back and hit the seat.s

' Chattier. 'is the valve moving from some lift' , '

, ,

position back to the seat, and then lifting again., , 7

MR.2BAXTER: Excuse.me, Ms. Weiss. There is, ,

an unanswered question.,
m

You asked Mr. Correa about the damage to this'
,, ,

valve, and before'he answered,.you asked h'im'some more
,,

,

questions.,,

MS. WEISS: Thank you. 'You are right.
.. _g

I'm sorry.
,,

15. BY MS. ' WEISS :
,

0- Coub.d you~ describe the damage to the internals?
,,

'

A I would have to have the report'back, please.
,,

Q .Is it' true that your sole. knowledge about
,

//- these tests comes from the reports which' EPRJ;

. sends to you?
,,

-

.s
A Yes.

21, .

O We.are going to save that question whil'e
22

we have'this document in front of us, so that we can
23.

,

go through anything else that we may.have.

. .. . ,. ,,
,.

You remindedime.; I'';111 ask}t fagain. /I
. , ,

*% ' <
i

,c, .,

|*
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XX
J-6-2 : BY MR. POLLARD:

7-
'

2 Q Did I understand your last answer correctly,-

3 that the information as to how many times the valve cycled

( per second came from a timing of the flutter and

3 not from the timing of the chatter ; is that correct?

A No. The oscillations were, I believe,e

measured by the pressure waves in the inlet piping, and7

also by trying to measure stem position, whether it be8

flutter or chatter.,

Q From the measurements of the valve, what does,o

the rate of -- how does the rate of flutter compare with,,

the rate of chatter?12

//( ) ,3
A The EPRI reports, when they talked about flutter

a

and/or chatter, made no distinction between the rate ofg

one or the other. It was j ust saying that the valve,5

was cycling at approximately 166 cycles per second,,,

whether it.be flutter or chatter.,7

O Do you know whether or not they actually,,

examined' both phenomenon, in terms of how fast it is
,,

either fluttering or chattering?
2,

A No, they did not examine each phenomenon

separately, because, as I said, it was 100 cycles per second,

and sometimes you really couldn't tell whether you were in a

flutter cycle or a chatter cycle, because it was happening

' '''
so fast.

,
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'j-6-3-- 't 0 - Did I' understand your answer on the chattering

6 . N'
N/ 2. pheliomenon.of the valve, that it lifts partially off the

3 seat, does_not go full open, and then reclose?.

4. 'A I.believe~I said that chatter was opening to

some position. :This;couldIbe'an. intermediate position,s

e. or it could be a . full open po' sit' ion. But it'o' pens to's'ome

position,'and'due~to. system depressurization, the valve'
-

,7

.

a then closes, and as the system repressurizes, the valve then

, opens again in response to the system pressure.

to' O During this 26th test, what was the
-

, , -

,,- .blowdownL set for on-the valve?o ,

MR. BAXTER: If you need tlke material,back,12

D) feel ~ free to ask for it, Mr. Correa.,3%
i THE WITNESS: On-these' safety valves, the-y

~ valves arec set for the steam blow' downy so therefore, the .is=

ring settings that were used were the-steam ring settingsto

to determine the water performance of'the valve.37

BY MR. POLLARD:, , .

'

O What was the steam blowdown setting, or
,,

what was'the steam blowdown during the 26th test?2o
!-

A. There was no steam during the 26th test. It
. 2,.

was 550-degree water.

[ -,3 .If.there had been steam, what was-the valve-0
_..

|.
, .

in terms of blowdown?'set.at; ,3 . ,,

n' '
n .+(J.t. i .s

,,, | | n . / .'

. . . -, .

,, ,
, ' ,*

,
' A I believenthat that: ring' setting,would give a2s
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.j-6 4 1 blowdown of in the rage of about 14 percent.
:

.

's O Okay. -- With a ring setting for.a steam' -

13 blowdown', of 14' percent,-wh'at did the testi show that the

d' | blowdown-- would be with water?-

.s A On thetshort-inlet configuration; the.
~ -

,

using th'ese ring settings.for water Were in'the' range6

'7 "of: 12 to 17 percent.

a O Can you'tell me what,the range of observed-

o blowdown- for water was with theLlong inlet configu' ration?

10 'A' ..There was one at! 19.3 percent.
,

It O Now, this 26th-test was the long inlet

12- configuration'with subcooled water; is'that correct?

O 'e ^ ve it e -

14 O All right. During the chattering of the valve,
,

- is during the 26th. test,-what was the test pressure atithe
t

tiime the valve was closing?is
.

't7 A The data does not give the inlet piping' pressure
,

to 'while the valve wa's'in this cha'ttering' mode,

is: JQ Well, is it correct, then, to say that

'2o 'iffyouidon't know the pressure at which the valve was
,

'

at. . Opening and. closing during the chatter phenomenon, then,you-
.

;. .. .

.

-

22 have no . basis for relating that chatter phenomenon to

23 what the valve would, observe:if it were relieving water in the'

-- :24; Efeed and bleed' mode'at,TMI,l'; isn't that correct?_.

,
,

>,j <; . . .( ; -
4

- -
..

I ,I. *
' - | ,. ! , . ,

'

., *

25- A I'm not'really.;sure:that1I understand what'the
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!ja665''
'

i question is, but this" test was on'a long inlet
7-9

-( 2 a' configuration, and'when the same valve with the same ri'ng

' ~ settings was put on.the short inlet configuration,-it.,3

4; : performed satisfactorily.

s CL _Perhaps I didn*t phrase the question too well.

| 'Let me go through it in' steps..

As I understand your oral testimony this-7

s' morning, the effect of your. testimony is'.t'o say that because
4

i

of the chatter-observed in the'26th-test', which involved '

.,

)

to some'1,250 cycles of the valve, you . refore concluded~

,

that that test can be relied.upon-to demonstrate- , , -

that this valve will perform properly.on the short inlet
*

12

configuration in TMI 1 during feed, and bleed?
[} - ,3

A Yes. 'The long inlet configuration had,,

'

.is. pressure oscillations in:the' pipe due to-the-

physical arrangemen' of the pipe and the dynamics of thetJ . ,,

' water--in the pipe,~and what was happening, the valve,,

would sense' system pressure in tho' pipe, telling it to open,. , , -

,[ and'after the valve would open, a pressure wave-would be set

up, which would have to go all. the way . back| to the
2o

.

pressurizer.-

The time for this pressure wave'to travel*

~

to the pressurizer and come back' to the valve seat was -. , ,
t

.

longer than the valve opening time; therefore,cthe valve would
. 2a ,, .

,
-

open sensing system bressure', and theb woble s''nse a loss of.
~

e
. ,,
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,

i
! system" pressure, and'would therefore close, and then when-

,.

N 1:
* this pressure wave'came-back to the valve again, . it would' ,a

e

* '

tell the valve to open; the valv'e would open,-and then.

4'
the wave again would travel.back to the pressurizer.

* andL'as'.it was doing this, the'. valve:would be sensing'

'
'--,

*
.ap' proximately 2,400 to 2,500 pounds, telling the valve~_ .

7
toLopen. And.then some lower value telling the valve that>

*~ it would have:.to close,-and;this was causing the' chattering

* phenomenon.

' ~

I understand that part of'your. testimony, thatQ.
,

'' thevalvechatter'sonlywithlonginlet'pippng.- 'I

~'* '
. understand that.

'3
~

| That is not my question' _Let me try it a..

'4 different way.; -

,

;ts How'many tests were done at EPRI.using

'' .the exact,..or,very similar' configuration, and the' exact
i.,

'7( ring | settings that will be used at! Three -Mile Island Unit 17

A There were 9 tests per' formed at EPRI using the''

l'8 short:-inlet, configuration, and the ring settings used'at

20 TMI'1..

0 ' Now, -of' those 9 tests , how many were steam,,how.21

' 22 many were water, and - how many .were transitilon?
.

23 A- There were'five steam tests, on'e' transition test,
-

, e. r - -- r

f 24 and.three water tests.- . =|3 / d ' X ,5
i

,

.

- - -
4 _z, ,

,

25 '
' "''
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r '

G' Of those nine tests, how many --'is'it correct-
s ,,_;. ., p~., e s
tr . , . i gy,, - sLthat tests 27 through'3N.|alli:were direc ,ly applic,able.to.a t

--

3; , f :vig: ' o ns. .

8 LTMI'17 , , . , , ...s., . ,
,

Ti N < ,| v f. :I

They are.: the 's|hort<;inl|et(configuration
'

4 A. Yes.

g n y v a c. '+mf7;32
withtheTMIf1ringsettingh.' N W A + 1' "Sis~

e G And the valve was~refurbishediafter the 26th
~

,7 test; is that correct?~

s A Yes, it was,

8 G Now, the question which we asked Mr. Lanese'n

which you came'back here today to answer, was: How can youto
.

11 take confidence from nine EPRI tests'that this-valve will'

12 --perform reliably at TMI 17.~It wasn't.just.nine tests.

~h ' is 'There was a total of 31 tests with the.TMIsl valve, and now

14 you have told me nine were identical?to the.ones that were

/used'at TMI 1.'15

16 If I understand your' answer.,to that question of

why should-you have confidence of the EPRI'tes't'that the17

to TMI-1-valve will' work as,it was predicted to open and close

.
. is -by thefcomputer code analysisLof feed and bleed,.your

20- response to that question was to point me to this chattering

phenomenon and say 'there were a lot more than 32 openings:2
,

'

22 and closings ~ .of . this . valve ; there. wore in. fact something

23 -like 1250. And'that is why I came back to the original
.

~

24 question. -If you don't know at-what pressure the valve-

.

25 was closing during this chattering phenomenon, how can you
|
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,

!then conclude that those 1250 openings.and closingsf

O. duplicate the performan'ce ',that ; would :be. fre_'q > > -
|

., .,.:; r.; # :. - -." r . |, r: 1 ^
:
t.t > . ., < z uirediof the'I

.
,

, .4 t,. ,s i .

3 TMI 1 valve were it being.used in the feed-and. bleed mode?.

-

i 2% c K , , q ...,.), ;
. .

1, -

..
>

I'just have~to; observe'that I don't. : .
,

4 MR. BAXTER:
1 - >-

. ,, , :,4,,m , ,,
,

.

5- 'think that characterizes the# direct'. I ' don ' t 'tlSi'nk-

Mr. Correa said he was relying only on the '26th. test for hise
,

'7 degree of confidence about the capability of the valves

| s' to perform in feed and bleed.' I think he relied'on all'31,

and he described t!he'26th test.because it was unique.i o

,

to BY MR.-POLLARD:

I1 0 How many openings and, closings are.you

12 relying upon from the EPRI test in order to^ gain' confidence
,

'

.O '= en e the ve1ve ~111 work et ra 17-I'

'14 A. - I looked at the total test program, and what I
,

~

is was looking'at is the internals of the valve, the. wear of

16, the internals, the ability of the' valve to respond to what.

17 the system requires'it to respond'to, arid the damage that -
_

to it has sustained during'those operations. And-also,Lin-
J

reviewing these EPRI tests, _ I also used what we ~ testified
~

19

1

.2o to earlier, or what was-in our direct written earlier,-which

| 2: was the Crystal River valve. Crystal River went-through a-

<

22. transient, I belicye, in February of 1980. The plant, I

23 believe, was solid for two hours. The valve did actuate

'

24 during~that-time.;

25 After the valve had actuated, it was removed from1
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,

.

~1 Crystal River and examined._ ,There was some dam. age noted,
p !3 i. r i* a ,. i - i,.,

andsome'ofthedamagef,(sUch-asYin'*theYsebtarEa,^was;.V z- '

i.

similar to'some of the d,amage;noted~.during'the.EPRI test;3

.
,1' ' I ' L; ' L,: , --

and that valve was popped three times on steam,without any-4
, m . . . . n ym.
g,,,, ;i 't1 b C i 'i + ti .'

refurbishment, and it popped 'ithin four pounds each time,s w

and that tells me that since the valve has impedability,"f
~

e-

7 -there is no friction at work in the valve which would
,

s' . impair its ability to perform its. function.

9 4 Are you relying upon that' portion of the.26th

test which. involved chattering for 12-and-a-half se'conds,io

is and involving approximately 1250 cycles.of the valve --

32' are you relying'upon that phenomenon to gain confidence

(] v3 that the TMI 'l safety valve will perform prop rly during

i4 the feed and bleed mode-of core cooling?

is A The 26th test was one of the tests that I

16 . examined, and I Was'using that test - . '

i7 MS.. WEISS: Mr. Chairman,-could we get a yes

is - or no'and then an explanation?
,

JUDGE EDLES: 'Can you give a yes or no?is

2o I understand counsel's question. Maybe I'm not as
,

~

as sophisticated as you in.these matters. .I think what he's

driving at is, are you relying on the 26th test, which22
,

^

23 includes the~several hundred openings and closings, and I

think that.is a fair question.n 24

U
25 JUDGE BUCK: I think the question was asked as

|
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relying on test number 26.,-Now, you didn't say relying-t
, ;; ,/-~;r, , ,., .

\ 2- entirely or partially dr what.!, '''
>

31 MR. POLLARD: , I'h refdrri'ng' to( th'e, chE' tering o'ft
,I a

4 the valve. This witness explained that that amounts to
5 i, # 9, ,

about 1250 cycles offthe valve during the 26th test. Ands

e my question.to him is simply, are you relying upon the

'7 ' openings and closings'of the valve during the 26th test to
'

gain confidence that'the TMI 1 safety valve will performe

properly during the feed and bleed. mode of core cooling.o

10 THE WITNESS:- I would have to say yes, and then
,

|

11 qualify it by saying that the 26th test was only part of my

12 total review.

-[ ) 13 BY MR. POLLARD:,

v

U 14- G. Let's assume --'because you said you don't know --

-15 let's assume that during the 26th test, during the chattering,

16' the valve was not fully opening and reclosing. . It was only
|

17 opening partially and then r'eclosing.

te A Yes.

is G Would you' agree that the forces on the' valve
i

I 20 components, and-the damage to the' valve, could have be~en-

i

21- substantially greater if the-valve had fully opened and

22 closed 1250' times in 12-and-a-half seconds?

23 A Assuming that the valve didn't go to full' ' ~

r~s 24 open to damage, it could possibly have been greater, yes.
(-)'

25 0 On'this document which I'm going to return to you,
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- I'm referring'now to your EPRI/CE.PWR Safetyrand;Relier Valve

) 2 . Test Program Data Summa'r . h' e ho.theIreser# '

i. . ,

.Model 31759-A'and'the noEe 2'which Ms.! Weiss readESnto thes'

t ;. t
~

s :,

4 . record earlier. . , , , . , ,_ , .y

j ; ; ,- y-

s The first sentence says, "The valve opened at

e 2408 psia.

7 If I understood-your testimony earlier today

a. .on another point, you said the tolerance of the valve was

s Plus or minus 1 percent, or plus or minus 25-pounds.

to- A That is true, yes.

it G Can you. explain to me why this' valve opened at.

12 2408?

A The previous tests for the. valve inc'uded.() is

'

i4 felled loop-seal transition and'wat'er tests, and in these

is . tests was some flutter and/or chatter observed.

is The flutter and/or chatte'r phenomenon does do a

; i7 little bit'of seat damage --

JUDGE EDLES: Excuse me.- What type of' damage?to

THE WITNESS: 'S e a t', seat. Causing seat leakage.ig
'

zo This seat leakage, as the system pressure-rises, the seat
.

leakage tends to pressurize more area of the valve thanat

| just that area under the seat, and therefore would cause an22

- ' earlier pop.23

i BY MR. POLLARD:s 24

.d
as G The ring settings for this 26th test were in fact
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i ' designed to have . the valve open, ati 2500; pounds?, ''

*' * '

s A. The valve - - .-,

I'msobby.[Couldyou;please, ~B' Please.3
,3 8 q;> ;1 y ; ;.., , , .--

'on my questions, where youlan,.-give meja3.yes or-no.4
- t: i ' r : n t <> ; %. g;

,

s A. Okay. Could-you repeat'the question.

e- G For the 26th test were the ring settings such that

7 the valve should have opened at 2500 pounds?

A. That really can't be given in a yes-or-no answer,e

because the upper ring and the middle ring do not really,

affect set point,~and the lower ring is a'djusted to give ato

sharper pop.
is

What does~ affect ring setting is the compression
~

in,

~.
~

screw on the spring, and after.each refurbishment at EPRI,,3

,the valve was-set point tested to try to'get this 2500i,

is pounds.

MS. WEISS:- Perhaps'I don't understand your'

,,

answer.,7

BY MS. WEISS:,,.

B If you don't know' going _into the test what the-

, , ,

set point of the valve is, how do you evaluate whether'it isao

perating properly after the-test, whether it has operated-
21

properly after the. test? .How do you. evaluate the dating

fact?,,

A. I don't think.that I said that. The, compression
.

,,

screw is-the adjustment for the set point pressure..-Theas.
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m. .s -

.,U - - . . ~..

:s ' upper and middle rings do notfaffect set p'oint'.h;The lower
-, s : .o,; ,'

'> ,<

kl ringaffects-thesharpnbssoE'thevalveopening. So,
' '

a

p -., 7 . 4.
, ,

is therefore, you could have :other: middle 1and[ uppe,r; ring
.

,

settings wh'ich would not affedtithejsef p'oint,(|as[the4

s compression screw.

e G 'Do you know what the set point was-for the

7 26th test? -

e A- It was supposed to'be 2500 pounds.' That's

a what-they were" setting the valve to,

so G And it opened at 2408, which is not within-

si 1 percent of the set point at somewhere around 4 percent,

12 my lawyer calculations tell me.
-

() i3' A Yes.

Index i4 BY MR. POLLARD:

is- G Is it correct to. conclude, then, from the fact

that on the 26th test the set point was 2500 pounds, and itis

i? actually opened at 2408' psia that the previous 25 opening

'

;e and closings of the valve caused enough damage.that you

observed this almost-1'00-pound change in set point?i,
,

ao A Yes. There.was some seat damage which caused

seat icakage to' cause an earlier pop.ai

: I n d' 2 x BY MS. WEISS:22

23 G I just want to know if you can tell me over what

~

-

period of time the 31 tests were conducted?-

24-

as A I don' t have that of fhand, but I believe' it
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[ *-)" f , j i|! ' '
i was several months. ','

v !? ! .' d* ' i'

,g-)' 'G From beginning"?to the end of the test sequence,
. ,

(_ 2
., > (;-

-,
, r

, ,"
3 or series of tests? a .. e

*
e - u.

>- 1 4 ,.-3
6

4 A Yes. s ', ! J!! ~i4': 1>,

s G I'm going to return ' t'o ' you the EPRI document. '

e A ,Thank you.

:Ind3x BY MR. POLLARD:7
I

a G Mr. Correa, do you have your original teatimony
.

in this proceeding with'you on UCS contention 6?, -

-. A The original written testimony?io

ii G Yes, sir.

A Yes, I do.12

O "" corc"'": "r- c""tr=^" ' r the "e"e'i' *>>

i4 - the rest of us, could we get'a transcript' citation,=if
~

35' Mr. Pollard has it?

MR. POLLARD: Yes. TheiLicensee's testimony-of'
'te

James"H. Correa, Gary T. Urquhart and Robert C. Jones, Jr.,17 ,

in response to UCS contentions 5 and 6, (Valves and valve-i,

Testing.) It is following transcript 8746.,,

BY'MR. POLLARD:2o

2i - G If'I could direct your attention to page 12,

please.,,

In summary you say, Contrary to the above
23

contention ~ -- meaning UCS contention 6 -- the TMI l'
2,

'

' pressure relief and safety valves have been~ appropriately23

TAYLOE- ASSOCIATES
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-s' designed _and tested. I,n Jddditi, on , ! detions ';a're beini) .
.. - - , t' /~N .

.
.

.
; 1 ! I i, f3 ! O i j ? .T'

-

as - - - -

V. 'a. taken to' provide further assurance that the valves will

function-properly.and rel,iably.>, Q'.c afi.\[{y-
Ii ._ . ; y ;{ c',

-

>

k,N J:e:3-

Would you 'say, tliaFithejEPRI(tiest!5"dontradicted '4 -

'

',fS_ your. prediction','that..is.that the tests disclosed phenomenon~

-

'- e that you did not anticipate?
,

-7 ~ A Yes. The --
,. -

a MR. BAXTER: I'm sorry. - There were two questions

o i'n there.

to' Mr.~ Pollard, I wonder'if'you-could separate them.'

;:: :One was did you see new~ phenomenon, and the other one was.-

v2' : did the tests undermine your conclusion.

13 MR. POLLARD: . Could I have the question read

;i4 back, please.

15' '
,

16
'

. ,

17

18
!

\
.19

'

.20

i

H
- 21

t
' 22

a

'
~23

24

'0^
25 ,
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.

t JUDGE.EDLES: Would the reporter please read
f^y ,

, A./ ~ 2 ~ the-question back?

'

,
3' (Record; read)'

4 JUDGE EDLES: Mr. Baxter, if'you want'

"

s; 'to. repeat your comment,-weLcan incorporate it.into the
.

'

record,.and then'let Mr..'' Pollard pick up.'e .. -

'7, MR . z. BAXTER:.,I should.have objected to the

a form of the question.. It'seems there_are two separate
,

e . questions.
-

.

to 'One, did'the tests contradict your prediction,

4 ~

::. and ' secondly, did you . see new phenomenon? 'And when you

12' say, yes, then:I'm not sure what'the witness is answering
+.

'_ Y) ;to.33A/-
'

34 - JUDGE EDLES:. Mr. Pollard, why don't you try;

-

ts . Sagain?'

is |MR. POLLARD: I'll^ rephrase the question.
s

v

17 BY[MR. POLLARD:

.is. O Did the:EPRI tests disclose new phenomenon?
.

* - A. 'Yes,.it;did, which.was-the pressure,,

,

12o oscillations in'the long' inlet piping.'

2 0 By the pressure oscillations, you'.mean

22' the valve flutter and chatter?
7

A Yes, I do.-23

24' O Now, I re' calf Ms.' . Weiss read |ing a'i par'agraph .
Q,s ~

,.

|- ,/ t'
'

p
~

i
,

| from your~EPRI test document descr'ibing two'Nater tests,25
s
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- 8 one condu'ctedsat.650Cdegrees, and one conducted at 550.s

.w
'

%- . . .

:n Ldegrees.
~

--

3 In;:the 650-degree test, is that a subcooled

4- test?-
~

.,

SI A Yes,--it was. >It was'ansolIid test.' "

-

e'
- 'O' And you all have'already'said the 550 was a

I - 7f subcooled te'st. ~Do you have some technical'. explanationy

e .for .why the valve would behave properly with: 650-degree-

s -water and chatter for the 550-degree water?
.

to- A As'I understand it, there are two phenomenon
s

11 .at work here.- s
.

12 One is the inlet piping. pressure oscillations, and
.

,.

the other?is'the' flashing of the!subcooled fluid.
~

-Q- is

-id . 'I f it flashes under the valve seat ,;the valve

-

is . essentially thinks- it is seeingEsteam,' : and therefore

'

16 opens'' aCCordingly; .'if' it flashes' downstream-of-the valve

~17 seat', then the valve thinks that it is opening with water.
~

.

' is And so,.therefore, if the-flashing is downstream of the-

is valve seat, then you get~intofthe inlet piping pressure
.

2o oscillations.

-

2: O. Is the inlet piping pressure oscillations,
1

.

22 is that caused solely by the:long inlet piping, or is it

;23 also contributed to by the test facility itself having

~

,l i G * .* . * , - . .: . v :*.,

n. .I24 - inadequate steam capacity?L Or ',liqu id! capacity?| '
: (,1 i () ! " .

i *
-

q. . ..c

as : A 'It is my understanding it was the in.let piping
c~ fs

-

,
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8 configuration.

''.[D. -
'

How:do youlknow that?'# 2 O,

3 A From whatt EPRI has -told -the utilities.

4 BY.MS. WEISS: -

s

,. . O Have.you..d'one any' independent | evaluation.s
.

on tha't question, Mr'. Correa?e
s

7 - A On the inlet' piping pressure' oscillations,.

+ e no.
,

8 O So it is possible that since:EPRI~was contracted
.

by the utilities to do'these' tests,'that"they have'anto

:It interest in representing that the test'Ifacility has no '

,

in defects; wouldn't you say?

h !13
''

MR. .BAXTER: -I object to that question. There

'

14 ;is no foundation 'in''the record for that ~ kind- of

15 hypothetical.--

'is | JUDGE EDLES: I'm not sure that Mr. Correa iss

17 - the. proper person to answer.that question. We could' draw-

ta inferences, I. assume, from the record, counsel.

I to . Do y'ou have- any' other comments? -

L 20 MS. WEISS : 'Not on that point.
i
>

21 . JUDGE EDLES: Then I'll sustain Mr. Baxter's
.

22 obj ection .

23 - BY MR. POLLARD:
n .-

! b =' i, i ' ;
'.,

. ,fo .-. ,

t}n -
The EPRI [t'es' tis,ibe. gane df ter the closeb of the24 Q

- ,- - . .rc
,

. .

25 . licensing hearing; isn't;that, correct?.
-

TAYLOE i ASSOCIATES
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| .i
A- I'm'trying to remember back.

.O!

V 2.i

MR.IBAXTER: Excuse me, Mr. Pollard. You

*
p better give him a date, because the Licensing-Board

4
hearings went on and'on.

'

MR. POLLARD: >Right. I'could change the

*
question. .

, v.,
b'* BY MR.-POLLARD:

~

*
Q The EPRI tests occurred after you presented

* your' testimony on either December'18th or December 19th;of
,

'O 19807

3' A Yes, it'was after.that.. I believe the first

12 pressure valve tested was in thelsummer of 1981.
n

.N) '3 Is it correct that.f hen you. began'to get' data fromQ. w

3*'
'

the'EPRI tests,.did you or GPU or EPRI conclude
,

**
that the problems observed in the EPRI tests , ' that!" is, the-

.

is flutter and chatter,.cou'ld be cured-by changing:the inlet
,

piping _ configuration, and that thitt would be the only'"-
.

: ta change necessary to eliminate thefflutter and chatter?'

to A= When the flutter and chatter.'was observed,

2o -I'really can't say if EPRI dec'ided, but what'they did

al do .is the test sequence happened to be stich that the' water-
,,

22 test on.the long inlet preceded the water test

23 on the short inl'et, and,therefore,tafter,the testing was done,
,

- ;. <; g,c
, i , >t t

. .. ,- ,-,

i, , _ . * t
^<

.24- EPRI made this data avaitlable:toithe:litilities,'a'nd GPU
'

decided that moving the valve ,to !the /short? inlet Ewould be -as

TAYLOE ' ASSOCIATES -
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-a prudent move to-eliminate this. flu'tter and/or chatter1

.

|~v. ~2' that was observed.

3 O And then fol' lowing that determination, is it

.

not correct that.further analysis.of the data by.4

EPRI disclosed'that even if' there.were no inlet piping,-5

_

e that you coul' distill have flutterLandlchatter for a '

7 certain combination of ring settings?:

.s 'A I don't believe EPRI did any. analysis along-

9 that'line. EPRI did the. testing'and presented the

to- test results to-the-utilit,ies, and the NSSS suppliers.

1i -Q.~ Ituis correct, though,.that GPU concluded
.

12. at first that ~ simply a change,in'the. inlet piping-would solve
.

theiflutter/ chatter problem?':, i3 s

i4 A For our.' valves, a change of the inlet pipe,

is and using the:EPRI ring-settings'that were used on.the valve'

te. for.the'short inlet pipe would be.the-thing to do.

'

37
.

And that you subsequently either determined or.

is- were. informed by=EPRI that even with no inlet piping

i, .and the valve mounted'directly~on the pressurizer,there'-

could be combinations.of.Irin,g settings.that' ould~' result inw20

flutter or chatt'er?
~

21

*

A I don't believe EPRIrever informed us of22

.that. It'was not EPRI'|s du,ty to analyze data.r,They were23 .s ; f*x . -
4

. ..

's: (f _ , , .i s ~ < r
,

-h-- 24 - just to-state the factsfasith'e/ test" result showed.

.L) r , ,. - ,

i'25 ~', i.
< w s

.,
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j ,8 - 6 't BY MS. WEISS :
, 5
V .2 0: Let me'make it clear that'-- well, let me .

3, start again.

>4 GPU-later found, i s n '. t -' i t' t r u e , that the valves

still eNhibited the fluttering 'o'r chsttering ; phenomenons

without.any inlet piping mounte'd directly?
~

.o
,

7: MR. .BAXTER: ,I'm sorry.' Later than what?
'

a. MS.-WEISS: 'After'you.had determin'ed that

s- changing from a-long inlet to a short inlet - configurat'io~n:

-

to would eliminate the' chatter.and flutter.

ti THE WITNESS: 'I would have to-say that the time

GPU' determined to move to the shortiinlet, we'also determined12

' h) to change our plant. ring-settings.to the EPRI ring settings, 33. q, -

34 that were-used in the last five tests. .

k i
is . BY.MS. WEISS:

16 -Q' You-testified that itLwas determined

17 simultaneously't ' go from _long : inlet to short inlet , - an'd to~

~

,

te- change'the ring settings?

A The' time' frame that I_am talking about where,,

GPU was involved-in this task was from approkimately -

2o

February of 1982:through July of 1982', which involved21
,

:. 22
- a proj ect to' remove the loop seals and also' sending two valvesi

down to Wiley Labs to'be; set-point teste.d "and'have=23
i' L ', * 1 .i

..
,s f( , /,,t- -3u ., ,them adjusted with thN f'in'a'l'EPRI ringssettinds.24

(_,/ - ; , n . -

as Q So you are !say;ind 'this is'a period'of
-t * .)-,,
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-' six months?
'

2 A Five months,.approximately.
~

3 0 . I'm just.trying to understand if;this-is the

d ~

~

_
. correct sequence. That-the chattering andifluttering is-

.-

5 observed during-the'_26th test; that.it is then determined-

a by GPU,after consultation with EPRI,-that this
-

7 chattering and fluttering phenomenon can3be eliminated by'

~

e moving from long inlet to short inlet, and it is then
,

8 learned'that the change in the inlet configuration is not

to enough; that there must be.a change in the ring settings

11 'as-well? Is that a' correct statement of'the'' sequence of-

12 -events?

) 113 A No, it is not. -

'

,

,

14 Q DId you:ever write an. affidavit' to/the Licensing

15 Board or the Appeal Board 'in this case stating that

16 Changing'.from'a'long to,.,a~short inlet Configuration-

17 Would eliminate the Chattering phenomenon observed in the

*
1s ' EPRI tests?.

''
. .

,

to : 'A I may have. I don't' remember, or I'may have'

i 20 ' participated in giving data.

21 Q And wasn't that-your opinion and GPU's opinion

22 at one time?
,

~t c -
^

t
., . . . , _. r. . . .

In trying ! o ! recall . the events . I believe that we23 A .

2

. i_ . '
#''~ ,!?* ,; 3 i

,

_

24 were also intending to use the EPRI ring settingsi 4

._,1 ;32 ;*n

' '
25 in the final test.- : ?

-
-
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1

.~j-8-8' . MS . ' WEISS : . I've handed to the parties and:
,

b .a :the reporter-for identification a. letter to the. Board, signed
,

3 ~by Mr. Baxter, counsel for . GPU , dated April.22, 1982,

4 which attaches-a copy of two recent ~l~etters:from- GPU--

,

, _

,.

s Nuclear to the -NRC Staff, -both relating -to the''EPRI' t'est'

- e '. -Program', and the tests that we have been discussing here-,
-

''

t'oday. _ ''
;7

I would like to have this marked for identificat'iori.a
t

as'UCS-49. , -
g.

.

MR' : POLLARD: 48.-,o, .-

MS. WEISS: 48.ii.

(The document' referred toxx 12,

O ,g was marked - UCS Exhibit No. 48 -
.v

for . identification.') -,4

's. BY MS. WEISS :-i

0-' Can:you tell me if'the attached 0 letterste

descr'ibe the tests that we have been discussing today?:i7

A Yes. The attached.~ letters do' describe.-- at~: .

te -

fleast, the second one-makes. reference to-NUREG 0773, Item' 'r-
,,

II.D.1, and the EPRI. test program.that'was. initiated in
'

2o

' response to that item.21

--

.

I s x .

'*
,

23 A I' { ) .

' '

,

. , - c. u< .. . _ ,

D 2" -- , , w ., . . . ., .,
.

'
"

{. ;:k s| ? ; 5
_ _ ,
''_ '

"~
+ 6 -- - ..D-25

f

4

TAYLOE ASSOCIATE 5' ;-

. REGISTERED PROFESSIONAL REPORTERS
NORFOLK, VIRGINIA

<



,
,

, . _ . ,.

, - .. .

du-

416+

,

, .
.. ..

t j -- 9-1: .0- All'right.
. , . ..

D :2- A And the~first letter al'so references EPRI._
,

3 MS.9 WEISS: 'I've-'just handed-the-Board;and the.

' parties to.be marked for'ident'ification a letter from4 -

s~ Mr. ~ Baxter ,- counsel for GPU, - to' the Board, dated.

e' May 13, 1982, which' encloses a letter.ffrom H. D .' Hukill,-

-

-7 Director,,TMI 1, to NRC R'egioncl, which 'is a. follow--up . licensed

e - event report on the. tests that we~have'been discussing _

, today, and the licensee event report-itself.
,

s

to BY'MS.. WEISS:
,

3, O Would you take a'look'at that and tell'me,
~

-

.

12 Mr.-Correa, if that-licensee event' report describes the
.

33 .-testis | we have been discussing today.-

i4 A. It describes.th'e EPRI testing, or it.in ludes

reference'to the EPRI t'est'ing. - -

~

is

is MS. WEISS: I'would like to have'that~ marked- 0

37 'for identification as UCS 49, please. -

to .(The document ref erred 'to ~was '

marked-UC5I xhibit.No. .49E,,
,

,

for' identification.)ao
,

BY MS, WEISS:
21

~

O 'Did you play ~any role-'in the preparation of22 .

n a LA t. -

either .of . these docunien'ts? j, | i:
'a

/ ' 'h
*

, .,123
*.i , _. . t . x .

A Yes, I did.24-f f1,, . 1;
> ,

.Q . ?;" r '' ' ' ' ' ' '

,
' :, +

^

,

25 ' '

,
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XXX. ''L BY MR.,P'OLLARD:
t'%
V' 2~

.

please, at the April 14th letter;
t

Q Can'. you look, .

~3 -
~

,
attached to Licensee counsel's letter"of April 22nd, which; -

'4 L.is identified as UCS 48.

5 In the second; paragraph, the-second sentence' '
~

6 sa y s ;, "Although the EPRI. tests were terminated prior to

f7 . completion for-long inlet piping configuratiou," the

[ .e final EPRI- results which were recently made available

9 require evaluation ^to determine the ability of the TMI-1

to= isafety valves to perform'under feed and bleed cooling, if
^

L ~ .. . .

,1 ? - the; pressurizer -PORV. is isolated."

12 Can-you explain'to;me what. Lit means by.the

'

) 13' EPRI tests being-terminated prior to completion?

14 A- Oil the long inlet configuration-for the

is Dresser valve, there were supposed t'o be three water,

16' tests, 650 degrees, 550 degrees, and.400~ degrees. ~Because' ,

17 the 550-Jegree test which .we were talking about bef ore,

ta' ' Test No. 26, had to be terminated'due to the valve

to chatter, EPRI'' decided'not to do the-400-degree water test.

2o Q. You say EPRI decided?

21 A' EPRI and the' utilities that participated.

22 O And GPU wa s, a , party. to that decisi,gn?,
,

- 'i2 " ~

-
, . t : .

23 A GPU confiEm,ed; the dec'ision .-- yhati;I should '
,

;f 3 24 have said, it is EPRI and'theltechnical' advisory group,
O *[ (_' J' ;

.GPU was not a part
_ sf.s

25 which is made up of selected utilities.
. r - , 3;
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3
.

:of'that technical advisory group, but we did. concur

|}_ 2-
, .with their.' decision not to do the 400-degree water-test.'

3 Q IsLit correct that, as'youi .understadd-it, the
,

'

-
* | principal--reason for' canceling.the 450-degree: water

~

i-
-

test was tha':there was. simply observed val've chatter for
-

8
_ t

,
-

e: that, also?

.
7 -- A Ba sically,1 yes.

.

' '.a O 'Do you have any basis for knowing wheth'er:
.

8 hadE such a test -been done, . with '450-degree ; water, - the valve

lo; damage would have been greater than it was in the 550-degree

81;
_ test?

t
, ta 'A- I really1can't say.

n)! -13 Q Can you explain . to me, then, why you concurred.

84 .in canceling the'450-degree test? Is it.400-degree or-; ,

,

'8; -450? .

to A 400 degrees.

'171 -Q I'm sorry.
;

's A. Itlwas decided that_on the-long inleti
~

is- configuration,'the valve was - Jthe valve inlet pipe

'20- . configuration was not' performing.the way it should, and the

21. 400-degree test 1would; confirm;this.

This wase noted - withjotherrvalves' on the22
,' , ;: ff 4

, ,

- 23 long. inlet where, when'th'e degreetof subcooling increased',
'

('*,g 'the valve performance hyas --. kept on getting less than24
! . _ J' ' ,' , , .

25 ' satisfactory as the degree of subcooling went down, so

'TAYLOE ASSOCIATES
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we, decided that the 4'00-degree test which showedLchatter,,

f~% . .

A-[ z and that chatter was not an-acceptable condition for

the valve.3

4 0 Would you agree that that increasing subcooling

~

s : margin eis precisely [what . will -happen if' the . f eed 'and

bleed cooling' mode is successful?..

..

-
,

A. I do notEknow'how the system will~ respond '

7

for feed and bleed.a.

, O Could'you. turn now.to'the. document which has-
.

been marked for identification as UCS' Exhibit"49..io :

I would?like to direct your attention to,,

~

the GPU letter dated May.7, 1982, and the attached -

12

licensee eventireport., .3 .

,g- Did-you.have any role'in preparing these

do'cuments'or evaluating?is '
t

I

7, , - A Yes, I did.

,7 _

Could you look at'-thefunnumbered page, but;aboutQ
,

the third page is entitledLat the. top, " Licensee Event,,

'

Report,", Narrative Report, TMI-1, LER 82-004.
,,

|

h Towards the bottom of: the page under2o
L

'

Roman numeral III, " Description-" second paragraph,2
, i

under the heading "Long. Inlet Configuration;_" is that
-( f f.'' e.22

|
,

, .> ' i. , ,
.,

paragraph.g'enerally describing test"..NO. 26,.orLEPRI Testg

,. ,j . | \ fj.No. 26?
1. ,

?., . , . ; _

A LThe second paragraph is describing, I believe,25
q . !- y, ,_
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'O four;t'otal tests..
~

?"'% .

( L '
-

'" 2 'Excuse me, five tests. Two loop' seal-

1 8 tests with ste'am,-one' transition test, and two water tests.
-

-
'4 10 .The'550-degree water. test'.is the EPRI Test 26?

'8 A Yes, it is.

~.e: -Q Do you' notice.the~ sentence which reads ~in

.,
^7i that paragraph, ; ''The test was terminated af ter the--

a valve was-manually opened to stop chatter and.no data

'8 was collected"? Is"that. sentence correc't?
'

,

10: A Yes, it'is.

'' O -In other words, your determination of how

many times the-valve cycled during this chatter phenomenon [12

13 is not based upon dat'a.from Test 26, then, is it?

I4 A. That is true. It is based upon data-from.

15 carlier' tests where-the inlet piping calculations were
4

16 . shown.to'be'in the order.of 100 hertz.
~-

l' 17 Q. On that earlier' test from which this data is

- '- le coming,.what was the nature of the test?- Was the' valve

"to passing water or steam?'

20 A -It was during the-loop seal -- it was during

.

passing of the' loop seal, which is water, that the flutter21

*>-~.n< . .

22- was observed., 3 i, * f |t,",|!< O '

.

# '^
,

i f. , s, ..n

. , . -
;< ,, ,

<

23 Q So, this was a long inlet configuratlon steam
.

.s - _ e,.

, test with water in the[ seal?/ A i' /b I.J.m ' I ~i'
. 24 r

uf

TheearlierJest,}he's. |$
'

25 A >
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3
. . 0' And|that's where the data-comes from in terms--of-

?]M , 2 - the frequency.of' valve. motion,during chattering?
'

~

,

3 A Yes,-and I-also believe in the --- well, the c

d 650-degree valve was. stable, so there weren't inlet-

5 observations there. But'there was an~ earlier test where they
~

6 did observe flutter.
~

; 7. ! There were ' four tests where this flutiter
*

. phenomenon was ob' served during= loop seal' discharge.a

XX 9 BY MS." WEISS: '

f

to! Q -I would like to have~youtlook over Exhibits
a

' 11 .for identification-UCS 48 and 49.:

J 12 . Before you'do, these represent GPU 's

:- ,~s
, ' tj: , 13. contemporaneous' interpretations of the 26th test-that.we have

been ' discussing today; . correct?14

is 'A| -I believe it is all 31 tests.,

; t s ~- O All right.

17 I:would like to:have you -- well, let'stgo'back-.

They attempt to explain the' phe' nomenon~

- to '

,

observed and describe GPU's- intention 'to undertake a program19

- <

- 2o to ensure |that the chattering and fluttering' observed-

at- during the test 3 would not happen at TMI; correct?
' a .,s ,

- 22 A Yes. O C '' ,' '/ ;* I- ~'? I*
-

,

\ | ; ., < ~ 'Q.
' '

'

- 23- O Could you look them over, please, both of'them,
- . c , :

* , * *

,
-

24 and tell me if all thejlnformation in there is' accurate,
1 s

as' to your knowledge? If(there7[siany,corrbctions that you
TAYLOE ASSOCIATES
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'
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i ~ would wa'nt'to make,.in other words?

d.
V m, - A. I' have read the~ documents.. I believe that they-~

>

. ,

3 are1 complete-and accurate.

4 - ~ MR.-BAXTER:. As of.the time they.were written?

'

st .THE WITNESS: As of the' time they were written?-

e- _ MS. WEISS: Yes. That was the-question.

.

:7 . We will move the~ admission of UCS 48~and 49. ~We ,

;

.e :have no'further questions..

~

JUDGE EDLES: Any objectionn? -
, .

MR. BAXTER: No objections."

'to-

JUDGE EDLES. .So moved.

1: .- . .

.(The documents previously marked.

12
-

.g e- TUCSi E.xhi, bit's No.h 4'8'and 4 9 for.
" '

' g '" - - 4 i
'' j. ; y

'fl [*' ' i id'eNtiification _wede received . in
"

,3
; 'O

evidence.) , _,.

14- ; '/ .

t :s
.

JUDGE ' EDL.ES :,nMr.iCutchin,-fdo(you have any,

2 15
cross-examination?- ?, yt . - r ,i r 's;'

,- ;

s.
- ,

,
16 MR. Cl.TICHIN: Yes, I have a few questions, Mr. Chairman.

CROSS-EXAMINATION,7

ON BEHALF OF THE STAFF:
le

'BY MR. CUTCHIN:
'

'' Q' Mr. Correa, referring back to the April 14th
!

2o
{ letter, which.is attached to UCS Exhibit 48, the sentence-

21 that was read to you by Mr. Pollard indicated that the

22 Purpose of' the notification .was to point out that . the

final EPRI results regt ired evaluat. ion to determine the
,,

aoility of the safety valves to perform. under feed and
.D 24

V' bleed cooling if the pressurizer PORV was evaluated.

25 - -

W' s that evaluation ever completed? Or has it' a
TAYLOE ASSOCIATES
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;1 been' completed as of this'date?-

73 ._ ,

M S'. WEISS : Excuse me. ..You= read the' centence

'~
-

I /-- /2
,

's r_ wrong. You mean to say PORV-.was isolated.

-4 MR. CUTCHIN: I'm sorry.' If'the PORV is'

,

.

5 isolated..

-1 -6 Let.'the. document speak for itself with respect
.

~7 .to what the sentence says.

a: BY MR..CUTCHIN:.
t

o- O' With respect to that' evaluation, has.the
'

'to. evaluation been; completed as'of.this date?'
~

,
.

(

.it' 'A Yes,. it has.

121 O Andfwhat'did the evaluation conclude,. if you

f(]- is know?

14 .' A, -Thelevaluation concluded that we had to go to

is .the.'short inlet' configuration, and use the final EPRI ring
.

'

is settings which we used in the last five. tests..
,

,17 ''Q Arid ~did your evaluation then believe if that

to . were done that the= valve would perform properly?,

| ~ 38- A 'Yes.

20 MR. CUTCHIN: Thank you. No further questions.
i s

.

'
. . .

Mr. Adler.2 . JUDGE EDLES:
-

,

- , , , . -~

e j-g -e <
,

,

._ _. I ? >'* ' ' '

',' 22 ,

23 5
'

i
*: e - *

*

_

-
'

.
n. t
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'l- CROSS-EXAMINATIONi '

,~ .
<.-

(v) 2 'ON BEHALF OF COMMONWEALTH OF PENNSYLANIA .

'D *
. - ,

, , , ,' ~.

,
..

' '
3 .BY MR. ADLER:

, ; ys .;+,

-4 s, e i. . . .. t ,,s

A 'G- Mr. Correa, can you tell'me if a failure mode

~s . analysis has ever been performed for the TMI 1 safety valve?

'

e - A. |I really don't.know. -

7- What I should say is, when we did move the valve-
.

s to , the short inlet configuration, the word " technical review"
,

'

o was performed, but whether there was a - failure mode

-to analysis, I'm really not sure.

|G Can you ' tell me the event that. the safety --11

12 in the ev.ent the safety valve failed, do you have any

em
is opinion regarding whether..the valve would be likely to fail-()

.

14 open or closed?

j- 15 A. 'It is~really hard.to say. If there is galling-

-

16 as the valve is opening, then the va1ve would. If there is

17 galling on'the downward movement,.the valve would

tend to' hang up where it galls and possibly not go allto

19 the way to the seat.

} 2o G Can'you envision any failure mode where the valve

2: would fail entirely closed?

22 A.~ For the valve to fail entirely closed, it would

23- have to be some damage on closing-which would cause parts

| rg 24. ' to gall in that. position, and what we have found during the
v

25 EPRI tests is that on the water discharge and on'the

TAYLOE ASSOCIATES
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' l'0a 2 flutter the valve was arourid,, maybe h0 ' percent (lif t, and3.
% .-

_- - T

-(_/' =a this 30 percenti> 'lif t ' is ther normal, clos;ing: height,'"as the
.., .4 .-, ,

, , , . -] - 'p
'

t , , , ,.- ,

3 ~ valve' closes on'a steam transient. So-there should be ,

g ., ' '* - u
t . A. * 4

' ' r '
in L ,

w ,. ,

4 .no damage occurring during a water" discharge which would

.s . keep-the valve closed.

e MR..ADLER: Thank you. No more questions.

7 JUDGE EDLES: Dr. Buck, do you-have any

a questions?
.

]nde. BOARD ~ EXAMINATIONg

to BY JUDGE. BUCK:
< ,

si G JDid you see the valve either at the EPRI test

12 - or the. valve at the reactor? Did you see either of those?-

,w].( -

A. No,.I:did not.,3

i4 4' Uas the damage only done to the saat? There.was

is. no damage in-Lthe. moving' parts of the valve or anything of.

is (that; nature?

A. There was other damage > observed in.some of the- 17

moving parts, yes.is

~g. What kind; do you.know?.,,

. 2o - A. Yes.

' MR. BAXTER: qThis is on the 26th' test that we
21

~

.are discussing? I assume you are asking-about the.26th. gf

test,' Dr. Buck?23

O 24 JUDGE BUCK: Either that or the valve that was

b
as- . damaged, and I've forgotten the name of the reactor.

1
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'10a3 3- .THE WITNESS:J' Cryst'al' Rive ~.u. ir

'(3 r+s_/ .2 MR. BAXTER:: Ciystal/ Rive'. f.
,.

tr ;!
, . ' ' ;.. .

<
,

3 JUDGE' BUCK: Crystal River.- f.p,-...

(' ; 1g
' .~

2 !? a. , ;:

4 THE WITNESS: 'Okay. At the EPRI tests, for the

5 26th_ test, after it was-terminated', after the valve hadL

e chatter, the moving parts,'the guide.and the disk-' holder

- 7- were' galled for 360 degrees.

s As I said earlier, the valve was.still moving.
~

The seat. area was-rolled over a'little bit, and.this was,,

io . from the ' number of times ' that the valve had ' seated during

ii thisL12-and-a-half-second chatter. Some of the surfaces up

in the spring area,.some of the bearing surfaces, some of12-

9/'NJ the-wear' surfaces did show galling, also..i .,3d
i4 So, due to the vast movement of the valve, there

is was damage noted, yes, andigalling in some areas. But-the

valve did --is

BY JUDGE BUCK:i7
.

G All;right.
~

te

'

Now, how about the. Crystal River valve? Did that,,

2o show anything_in the moving parts?e-

A Okay. EPRI. performed an examination of the21

valve for the: safety and relief valve test program.22

The inspection showed that the-valve seat and the23

disk mating surfaces.were extensively. steam cut. This;<3 2,

V
as could be the reason for the lower set point _due to the

-
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" '.l. leakage past the seat.'
' '

(*>, 7_ 3 _e ( 7,
, -

.d. n'

Inspection of , the,> a,djusting rin, gs, ' inlet nozzle,
, v ,- , s.

3 |back pressure,. balancing bepl'ws',.; disk ~gui,de|and> spindle,o. .. , ,, s

d' revealed.no evidence of damage, upset metal, galling or

8 scoring, and some of the mating surfaces showed no evidence *

* of excessive loads, unstable operation ~ or banging of'.the,

7 internal parts.

's .Two abnormal: conditions were found. First.is an

8 .antirotation pin, which is.in the top works of the valve,

80 .and-the report concluded that this:has no effect on the
~

11 valve operation. It is basically there that.when~the:

in compression screw is turned, it does not-impart.any-torque
~

g
11 into the spindle. That did not affect valve operation.-(j

id .G That wasn't. broken off.or anything?

^

85 A. It was-dislodged:inside the bond, .and EPRI

'16 ,did not Conclude whether it happened during the' transient
.

.
.

17 at Crystal River or if it was that way from valve-

~ is testing.

,
G This is primarily 'useful in adjusting the.19

|

[ -20 spring;.is that correct?

21 A Yes.

22 G Okay. Go ahead.

23 MS. WEISS: Dr. Buck, excuse me. The witness

.fy 24 .is reading from a document which we haven't seen.
- \_J

25 JUDGE BUCK: Well, you didn't ask him questions
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,
.

1 about it, I guess. I'll'ask'him 'to" hive the name of.the
r3 ,. j, * n >

k_/'
,

,
!2 document in a moment. ! , , f ' , ,; .;; ,

.The anti otationallpin serves no_ 3 THE WITNESS: f
~

4 'purposefin'the valve. Its purpose is to prevent. rotation
/

s .of the upper spring washer during adjustment.of the set
,

~

6 pressure Compression screw.

7 Second, the clearances between the disk holder

a and the disk were incorrect, and'there'was supposed to be ,

9 a slight clearance to allow the disk to move inside the disk

to holder to bind itself on . the seat so you. get a good seating

is surface. In this . case, there was no clearance, or the disk

was held too tightl'y in the disk holder, and .therefore-12

(]]) that'could be part of'the cause of the valve leakage.is

i4 BY JUDGE BUCK:

is G This was a~ faulty setting, apparently, to begin

is with?
f

37 A Due to the leakage,.it caused the set point to~ q

-te be slightly low, yes,

is G Okay. 'Now, do you know how much refurbishing-

2o was necessary on these valves, either the EPRI 26th test or

21 the Crystal River test?

A Okay. The Crystal River valve, when it was22

disassembled, it was disassembled-in such a way as to not23

to affect set point or any of the moving parts. It was. 7- 24

_.)
25 -then reassembled and given.three steam tests, and these
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1 ..three~ steam tests, the' lift. pressures were.2392 psig',
,.g ; - , ; ; :y v a,

U 2' 2388 psig, and 2388 psig,5 wbibh'sh'oweck9thh valveLhad
'

2
~

s e o . . . . .

impedability, which showed that'the,re wa'..s prob' ably no.i3

4: frictional'forcesJin the valve causing it to malfunction.-
~

~s a That was the crystal River?

6 A. Yes.
,

7- G- Now, on the EPRI.. test -- before you leave that-

8 document, Ms. Weiss wo~uld'like to have the name of it.
.

9 Why don't you give us all.the name.
.

to MS. WEISS: I don't care aboutLtihe name.
~

11 As soon as you are finished quest _ioning,.I'll take a look

12 at it.

'

_

's3 JUDGE BUCK: When I-get through, then, you can1 .

,

14 ask-it yourself, Ms. Weiss.

^

15 THE WITNESS: After the EPRI 26th. test,-they

'

is installed nine new parts"into:.the valve, and they refurbished-
.

J

17 five others.-

is BY JUDGE BUCK:
.

19' G When you say " refurbish,'".do you know what they
'

2o have to do?
,

2 A. The compression screw which showed some galling

'
~

The top spring'22 was polished and the galling.was removed.

23 washer had -- the bearing area had some, galling; it was
I

- 24 polished.

-as. G You say it was removed and polished. Is this

TAYLOE ASSOCIATES
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'

**C* s m

'10a7 :s just a hand operation, or.d.id it.have to be remachined? !
.

,

[)
'

'. -,,.. ,t was)! +k'
.

- i s I
.s/ 2 A It saysipolished. .I. assume i

_

.,' handa
1

.
;, . : n. ,

3 operation. If--it said re a' chin'e'd', Wit would'hav$ been '

4' machined.

5 .G Okay. -That's what . I want to know.

e A And the support plate assemb'ly was strai'ghtened-

7 with.a press. .So there was'some refurbishment.to remove

.some : galling. and some of the internal parts which. did showa

o _ galling were. replaced.

to G- You may not' know -the answer to that ~ question.'

'chk it -But what was the purpose of that; loop seal to tle' inlet?

12 A I really. don't know. When I came to GPR, I.
'

1( ) is already had the loop seal --

~~

i4 ~G 'I'had never seen anything like that. I wondered

is . what the purpose'was, and.what you lost by taking it--

te 'out, other'than vibration, I mean?.

17 'A Well, as-far as I know,'we were the only.B&W:

.ta plant with this Dresser valve that-had'a. loop seal, and now

is we are the same as all the other B&W plants.

2o. -G. I wondered wnat the. purpose was of the-loop seal?

2: 'A One of the purposes that I am aware of is,.with

-water in the loop seal, you could get better seat tightness,.22

23 seat.' leak tightness, with the water and with steam. So

f g- 24' it was-basically to cut down seat leakage.

(2 -
'

25 G All right~. I guess you would. It seems like
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. I' a way of asking for trouble, in.having that block 7of' water
. rm. ,'

, y..g.-
: T ;, :) .N '; in'there'to.get blown ou't~~fIrst. ' '

g'--. ,

- -- -

.2

.7,7 .;- , ; y c....
,

One last questioh. 'Ydd taikbd'abou't'the header8

d- and the distance'of the header - -theilength.of_ pipe to the
~

5 header.' How far apart-in the header were the two pipes
~

6 pushed?
- ,

7 A. Well, we had the 6-inch diameter pipe' one valve,

e- - was 125 feet long, and then at the ' end . of the .125 feet it

8 went from a 6-inch diameter to a 10-inch diameter,'and 15

to inches downstream of that, the second 6-inch discharge pipe
~

11 came into the header at a 45-degree angle, I believe.;

12 g The first one.is put in at'the end'of the
,

l ki 13 ~ header?.uj.
,

14 A Yes.

85
~

~

G- And 'the other was put in at a 45-degree angle

16 facing aWay?

17 A Facing downward, yes.

is JUDGE BUCK: Thank you. That's'all1I.have.

so" JUDGE EDLES: Dr. Gotchy.
<

20 ' JUDGE GOTCHY: No questions.

'21 - JUDGE EDLES: I would like to take a ten-minute

22 recess.

23 .Why don't you show the document to Ms. Weiss.

f% 24 We-will take a ten-minute recess, and then reconvene.
O

25 (Recess.)
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'' . JUDGE EDLES: Please be seated. We will resume-
-

.

- a with any redirect that Mr. Baxter may have.

XX '3 *

REDIRECT EXAMINATION

d- BY MR. BAXTER:

s 01 Mr. Correa, you were explaining the-lifting of

6 the safety valve in test No. 26 at a pressure of 2408, I

7 as being caused by the' effects.of-leakage. =Would leakage
*

a
-

affect the tolerance.above the set point pressure by.a
h

*'8 similar -- to a similar extent?-

1

80 A Leakage would cause the valve to pop-low due

11 to the pressur'izing.of a larger area. So leakage affects-
4

12' the' valve low, and not on the high side.

( ~13' O Ms. Weiss asked you about the period'of time

3d 'over::which the 31 tests of-the-TMI-l type safety valve

85 took pla'ce in'the EPRI program.;.And you answered,several ,i
-16 months.

i

; .17 How does that separation in time of the 31. tests
'

;

'18 influence,'if it does, your confidence in the valve's|

i 19' ability to perform and feed.-and. bleed?

20' A The 31 tests, even though they were spread out.
i

L '21 over several months,,still give; me . good. confidence
t. a ~. *-

;' , +<,
, ;

! . ?t :;-

.., .~,.

22 in the valve. ~ ! ' JJa L7 / - -

I During this time,/th'eLyalve h'ad-go'ne'through --23
p ; ,

'-

,

after each test the valve went.through.a.~ cool-down cycle,. .A 24

' . .Q. i * : i .f ;- 4 ,j
'

-25 and -before'each test it went through a- heat-up. cycle.
|
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1 So 'the valve continuously had thermal movements in
w.
I jr .

.

~V 2 the valve, andi if it was up on '.the pressurizer doing t

3 feed.and bleed', it would.not'have such' thermal transients.
'

.

4 Also, even ihough'there were"several inspections

s of the valve during this testing program, af ter. each time.

e the valve was reassembled,' it. was 'given a set point test,,,

'

7 which'was a, minimum of three-consecutive' pops at the

.a 2,500 pounds plus or minu.s 25 pounds. So, therefore,

9 '_ in actuality, the 31 tests with the 32 cycles contained

to. more cycles than that if the set point. testing.is involved,

11 -also, and ' through all this the valve was really not

i2 showing detrimental' wear.

(O MR. BAXTER: .I have-no further questions.i3%)

i4 JUDGE EDLES : An'y, recross?

15 . MS. WEISS: Yes, sir.

RECRO'SS-EXAMINATION:XX- ie

i7 BY MS.' WEISS:
~

is Q Now, youfjust'said that you still have
,

!. ,, good, confide.nce in the valve.because it was cooled down

2o and heated up before each' test, and you said that'ifJit.

was sitting on top of,the pressurizer"during feed and-2
.;' ;< ''_*s , . , _.

,
'>. ;, t >

it wouldSi t observ'e such :thebmal transients.!bleed, that22

Is that.y,our"testi, mony?' [
''

23
* ~ .V

_.

'

. ; , _

q 24 A What I'm talking about, as f ar as, thermal
N.) . .'' ' !. J '_

,

25 transients go, is the' valve was. going during the testing
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'~ st'eam at 600'to 650'to.seeing ambient temperature, and then
2- -

' back up. .

8' During feed and bleed, I am using what was

# 'used during' the EPRI-_ test,- Ohich was 650 degrees, to maybe

.8 400 degrees., So;the EPRI testing was greater thermal'
.

8' cycling:of the.valv.e. .

7
, O' Over what period of t'ime, if the valve was

^

a- operating on- top of the? pressure during > feed and '

8 ' bleed, would.-i.t exceed a chang'e in temperature'from
,

'O '450.to 600' degrees; do-.you know?1-

3' A' I don' t remember the period _ of time, but in

going from 650'down to' ambient, there-is a' lot more movement12-
~

.? ) in the .. valve in tihe .' mating ; parts, and this movement-83

84' eachLtime i:ould possibly -- the next time that- you completely

'8' heat up, you will not be in the same area, and if we are
,..

~

- ''8 talking.' feed'and bleed.'maybe over a'two-hour period.

17 time span, the thermal movement -is not that great.

is 0 What is the initial. temperature at the.

. is -safety valve when-feedland-bleed is started?
,

ao ' A -I don't'know.
,

r , _ . 4m s . ,; - y3..
. 21 0 Do you knowjwhaththe? ambient #t'emperature in

*
,-- t- ,;4,, .s,,

,

,
. r.r a s. n ..,,

22' containment is when" feed .and bleed is started?
a; e m ;) -g.7y --

3
,

> s i-
23 A No, I don #'t.1 .But'I-believe our; normal ambient-

is'approximately.120 de.grees'.f ' .|;7 7!Tq '24 ,

t-
4 3 -

1 -: -. ..

as - Q So it would be' going from about 120 degrees to
'
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'I 550 .or 600 deigrees essentially, instantaneously,c,
.

i Ty s. ,

. , L! 2: cduring feed and' bleed?
~

.A' No,Lbecause ti.e unblent is'outside, and what3* '

,

.

4 weiare talking about is.what:the valve, sees'inside, in'the
.

5 internals, and that is the major' concern..

XX e- BY MR.' POLLARD:

7 O Let me.try just to clear it up: If the plant'-

a- -is running.along normally, the ..TMI-.1 'saf ety valve . sitting.

'

-9 on' top of the(pressurizer'or near_theapressurizer71s.at some

to . temperature that is rela'tively|close,.I.would pres'ume,

>11- to:the ambient in that part of the containment, wouldn't-

12 - you agree, then, that it would.go from'all.of the internals

>h . t s. ' of the-valve being at.the ambient temperature - it

. . . 2

14 |would-essentially instantaneously rise.to-whatever the

15 temperature.of the. primary coolant being discharged to it was?

16 A' No. The inlet nozz'le sees the pressurizer. >

17, ' steam, so that'is exposed to the. primary coolant. The.

to disk is - exp.osed: to the primary coolant. .So those are all

.to at the higher temperature.- <

2o- Then-after you go from'that,'when the' valve

opens,youhavethejva1veTbody.l[So)i(,is3oss,ible'
~

20
,

i;L- : :|1 r-
'

^thatithe skin of thd' valve' bo'dy is'at amb'ient, but the22
< *

Tv, ;
. i _

23 internals.are a lot closer to the, reactor pressure - to

.A 24- the reactor temperature.- 1 - -
, T. . t.g , , . .

- N..-
25 0 In this thermal' stressing.that you say the valve
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went'through during the EPRI tests and heating up and cooling
q^

. .

~

-5 a down before and.after each-test, over what-period of.

3 . time does that occur?

(
i 4- A What I was talking about is the general

s movement caused.by the thermal movement, and not'by thermal

e stresses. That if the valve --

'7 ^Q My only question is,over what period of
'

. . ,

a time'does this thermal: cycling occur?

~

's A It occurs over the whole 31 tests, which is

' ~

to several months.',

7

:: 'O Excuse me. For one EPRI' test -- we finished'

1

12 ~ the other test two weeks ago. You say you are going to l

Y, preheat the valve?~f 33 .'%./

i4 A: Yes.

~

is O .Over.what period of' time does that preheating
:(

'

te occur?

17 A .It,could take several hours to get the valve

to up|to the proper temperature.

XX ] .,,- ~BY MS. WEISS:
I T

( .ao. 0 You were asked by Mr. Cutchin whether you had

doneanevaluationtoide'terihineitNeability,ofbt$eTMI-1
at - . , -: ,

,
, .

j safety valves to perform uNder Ehe '~ feed und bleed- cooling
"g... ;

-22
. , - - , ,

23: if the pressurizer PdRV iwas11sdlated. i'Your answer
i

i
,

.

I ' L ' ' "[|- 24 was, yes.-
'

;

- <,

-
,

as' - I want to ask if your answer you refer.to
|
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' consists of testimony that you have given here today?

'

- z. 'A. ?Some of the testimony that I have given here

3
; 'today could be part- of that evaluatilon, yes.

.

'd O Well, is this evaluation, then,

8 'something different, something written somewhere?

,

e 'A 'GPU performed a safety evaluation when we'

7 moved the valve from therlong inlet configuration to the

a s ho rt inlet configuration.-s
.

s - 0 And is that contained in either UCS 48 and

'O UCS 497

88 A No , it is not.

12 0 There is some additional evaluation?
:.g
Q

~

13- A. An in-housc evaluation, yes.i

;

'd O' It.wasn't provided to the parties or to the
_

'
'5 board in this' case? ~

'

is A I don't believe so.
'

.

17 0 Was it provided to the NRC?

is A The results of the evaluation may have been.

~

is The total evaluation, I'm not sure.
-

.

2o O You were reading to Dr. Buck when he, was
s 4 ..

,3 , ,.

, . , * . . ! W! * ,
.

'

, ..
21 asking you about Crystal.Ri.ver., event'fromta1 ocument entitledd

. .- o
,

22 " Examination and Test of Crystal ,Riveri, Unit No. 3, Power

!N' .

*
. ;-

. - ,1

23 ' Operated Relief and' Safety > Valves', - PWR Saf ety' and

e i
.

- | i ?.i , ' : U .
; . ,q 24 ? Relief Valve Test Program, . ~ ,

EPRI','" and the humber is EPRI

V.
2s NP-80-13-LD, and there is a date on it. It says " Interim

.
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~8 Report," a'nd there is a date on it of December 1980.

O '

2 And it says " Limited Distribution."

3 I suppose I'll ask you if that is in fact
.

d the document that you were' reading from to Dr. Buck:to

s. describe th'e Crystal River event.

e A yes,

7 Q Did you observe the inspection of the Crystal
~

River sadety valves?s

o A No, I did not.

10 Q. Was there a final report ever . received? This

il says " Interim Report."

12 A No, there was not.

- ( j. 13 Q So is it true that the extent'of your

'84 knowledge with respect to~this evaluation comes from the'
s

,

15 EPRI document. supplied to you?

.lo A Yes, it-does.j

|
17' Q It is true, isn't it, that there'were

|

l
isb two safety valves at Crystal River that.were removed,|-

i

to- inspected, and then tested?

20~ A Yes.
.r.

}..
- .~s

,

21 0 .Is it accurate t$at you desc''ibed'ior
v . , -

,,

- '22 Dr. Buck the inspection.and tes, ting of-one. valve, RCV-8?
| '

c 4 .. , 4 .

23 A Yes, it Is'.'
' '' '

!

24 0 'And there s anothed-one R V 9?.'O-
.. 25

'
A Yes.

|
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8 -Q I believe that you-said that.the refurbishment
s

- a '

of this . valve af ter the inspection- was done cin a way'so as

8' - not to af f ect the moving parts at all; is that correct?

d A The reassembly.

s O I'm sorry.

e A Reassembly. So as not to affect set point,
;

.

7 either. '
,

J

e Q On page 14 of the EPRI document,'it states.that
.

J

" Disassembly and1 inspection o'f RC'-8 as received at Wile";8 V

10 is that Wiley?.

It A Wiley.

12 Q. That is not a sentence. "A special. disassembly.

() 13 procedure was specified to remove:.the valve bonnet

14 assembly without removing the main spring or

H5 changing the main spring preload."

16 Is that. an accurate description of

17 your understanding of'what was done?
'

is A Yes.

to
- 10 That doesn't say to-me that it was disassembled

20 without affecting any of the moving pa_rts.
'

, ,
.

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

21 A' The nor alfdisass_embly is,tE kemovelthe-
,

22 preload from the spring, which is to. move theicompression
/

,

x n '.. t- + ,

>>+
23 screw so the valve is unloaded, so the spring can be taken

_( s. ',- ,
,

'

s out, and then the rest of the va've' disassembled.l
,

25 When they did disassemble the valve, they
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1 kept the compression screw down so as not to affect ;

(~
\d 2 set point.

I

3 !

4

5

6

7

8

9

10

11

12

fm
) 13'

14

15

16

17

18

19

' '20 t .

-
c

> o

1

'

''21

,

22 }
.

23 .
,

*
~

r; 24
5

25
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.

iis l's, 1.- -

12al i ?G 'RCV-8 is. described as;follows, on: pag'es 13 to 14
7 j[,I,'-
(_]e

,
,

-2 of the EPRI document.
.

..,-t r'* * ' - " ' ''.

"
. . . . .;. .

3 The safety valves, RCV-8 and 9, were removed-

for testing, disassembly and refurbishment at' Wiley-4

5 . Laboratories, Alabama, and were not examined 't CR-3ba

e However,-it is significant that Florida Power Corporation

7 ' representatives. indicated that safety valve RCV'-8 had a
~

s history of leakag'e problems since its installation
~

, and had been refurbished by Florida' Power Corporation
,

maintenance personnel one or more times at CR-3 during theio

i it previous years >of operation. Specifically, valve RCV-8

2 was reportedly leaking prior to the Crystal. River 3

. (') transient in February 1980.n
%j

e4 Is that accurate, as far as you know?

is A. Yes.

is G I would like to read a paragraph which I-suppose

n ~ you summarized, which describes the results of the inspections

This appears on page .5 of the EPRI' document.is of RCV-8. 1

The valve seat and' disk plating surfaces wereis

2o ' extensively steam cut. Steam cutting resulted in several

hundred radial marks across the seating faces with depths-2:

of several mils. The lower surface of the disk holder22_

'(part 11) adjacent to the disk also showed erosion damage.23
,

Liquid penetrant examination of the seating surfaces of the

C'4
24

seat and disk and the lower surface of the disk holderas
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,

,

showed fine radial cracks /30;to 60 milM deepfscdttered
'

^

1

,; y ;. -

5
,t .-., .

J' a- around:the lower surfaces,of,the disk. holder. These
.

(, J : .s ; 9 '. ' +

,

3 cracks were not visible to ~ the unaided eye.- The seat and.

4 disk ~were' steam cut <but not cracked.

. Is it your understanding _ th'at- that is correct?5

e A~ Yes, it~is.

~

~7 G ~Now, I'm continuing on to~page 16.-

a: :Two abnormal conditions.were found. First, the-

*

antirotation pin was found dislodged inside the bo'nnet-9-

10 cavity. This pin was bent and had,become| disengaged from.the

. upper spring washer and[ fallen into the v'alve bonnet cavity.11

12 Is'that-correct,'.'as far as you know?

A
-~ (,) 13 A Yes, it is.

14 G Can you say -whether or' not 'a pin knocking |around

is inside the valve bonnet cavity might not have an effect on

16 operation of the valve?-

17 A If the . pin ~ could. somehow lodge itself between

to the spring and the bottom washer,=it could. But in this case .

is it did not --

20 JUDGE BUCK: Will you get closer to the

2i microphone, please.

22 THE WITNESS: I'm sorry.

23 - If the pin did lodge itself between the lower

/~3 24 spring washerland the.. spring, it'could affect valve
G)

operability, yes.'f 25
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;12n3 Et BY MS. WEISS: [ -

'

( ' *4. ._ . , _ -.,
, t

bI 2 0 -Now, I believe;also in.my very,brief .r
;

,
- ...y e ,

,

3 -opportunity to look through this document that th'ere is a

discussion of the quality assurance problem with the test
~

4-

s facility. ''

e Let me seeLif I can find-that..

'7' Let me read it to you and see if you wouldL

' agree with me that this does indicate a q'uality assurancea

e problem.

to Inspection of.this' assembly showed that

is insufficient clearance was available to permit any rocking

12- or self-aligning'of the disk. The inspection showed that

/7 assembly of the' disk holder on the disk nut firmly. retained?i3V,

tihe disk in' the assembly. As a result the disk was not ablet-

34

to self-align readily'on'th'e seat. The differences betweenis

is the specified'and actual clearances could be due to initial

17 assembly errors or deformation of the parts in service.

is Do you have'any -- does that indicate-to you a

quality assurance. problem in the manufacture of the disk,i,

'or the. valve? Excuse me.2o

A. Not necessarily, no. Because as it said,21

it could-also happen during service.22

4 One or the other has to be the explanation, in23

your view?24

V
, 25 A But as far as quality assurance, I cannot say
;
'
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| r- i .'s ,i>'f7
,

; s- N - -.

c 3, .

, , ; 3'
,

that shows me a QA' problem.h ;9-
,

.i .
412a4 ~t

;

.g t ;, - ss~,-

- .. -

I \
Af a G :,It would have,to;be some problem either'in'the

'

.
) { * , .* $ '$ j) +w ? hs e '

t

manufacture, desi.gn or'operationiof this valve;~is that3,

4 ~ correct?
s

4

s A_ 'It could be, yes.-
J

e G , Now, | describing ' the retest- of ~ RCV-8, and beginning

7 on th'e very bottom of:page 17'of:this document, opening-and
,

.

closing of the valve was normal''during these tests with thea

exception that1 simmering of the valves occurred one to two
~

,

to seconds before each lif t due 1to_ leakage from tihe valve.

is_ Would.you tell meLwhat simmering is?->

12 A Simmering is right before'the valve gets:to the, ,

.

' t^1 set point, the valve not really leaking -- the, valve noti3U<
-

_4 really lifting, but.there is leaka'ge which is ca'using the-

is -disk to,have slight movement, but the disk'' holder ~does.not

is move, and that simmering starts to- Pressurize ~the other,

i7 areas:-of the_. valve which then leadsLto'the valve lift.-

ia. O RCV-9 was inspected and tested as well; correct?'

A des, it was..i,,

2o' G- And they found at-least one similarity with

- 2'i RCV-8.. That pin was again missing from where it'should
.

'

122 have been when they inspected it; correct?

; 23- A Yes. Which could be due to maintenance

-Problems.n 24
A,)

L - as Gt Okay. ' And then there is a section that

'
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1

-I Lsummarizes the results oft dhb_inspebtioniand ' tests of RCV-8'
,

,.

,Q 3 ^ and Y.
'

? ~ ' ) W '' ;*
*

.

3 It1says, Valve RCV-8 exhibited a lift pressure-

4' .approximately.100 psi', although in the same-~ manner that it

5 . operated during the -February 1980 transient ' at Crystal

-6 ' River 3.

7 Now, am I correct that that means that during-

a the. test-it lifted 100. psi lower _ than the set point?

9 A It. lifted _100 psi below the require'd set point

' t o_ of 2500 pounds.

11 G While the reason.for the low set pressure was'

12 not specifically identified, it does not-appear that it was
~

() in any way relate'd to the circumstances of.the February 1980: 13 .

14 ' transient. ~Instead, it is likely that the-valve operated '

15 a. low lift pressure as a result of improper adjustment.of

:tib set pressure : initially effective 'through the valve or16-

17 both,

te Is that correct?

is A That is true.

20 G And then it is_ stated that the contamination

23- levels of the valves after decontamination by'Wiley are

still such that the valves are not suitable for unrestricted22

23 shipn.ent and that as a result it will probably not be

possible to test either valve, RCV-8 and RCV-9~in the(-}- 24

'(/:
25 full valve; safety test program.
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1 Do you know if,they/were< tested? >-

w
)

.

~;" *
. - 2 :A No, they were'not tested i(n-. the EPRIitest

.

3 ' program.

4 'MS. WEISS: I would'like to confer just briefly,
4

-s- if I could,

e BY MS. WEISS:<

,

7- .G Do you know if RCV-8.and RCV-9 are the same

l' a valves used at TMI l?

e JL -They are'the Dresser 31739A valve.

I 10 .G They seem to have different sizes,'and orifices.

'll Do you-know if it''is-exactly the same valve?

12 'A Could I'see what..you are reading from so I,can

()' .13' :look at it'.

14 G Yes. I'm reading from your document.

~ 15 : A I believe it is.the same valve, yes. The 3
.

16 . - describes the. orifice. size. So-b'oth Crystal River.and TMI 1

'

17. .have'the 3 orifice.

is: MS. WEISS: Thank you.
,

to- Mr.' Chairman,.we have no further questions at,

,

20 this time. I would like,,though, to have a copy of this

2t' document, just so daat we .can at some point take a look

i ' ~through the rest of that, and since there were extensive22

-23 questions on it -- we obviously haven't had an opportunity

24 - .to read the whole thing.

25 - JUDGE EDLES: Is there any problem with-that,
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-

; cn>

k' a MR. BAXTER: I ' m no t' s u're , Mr . Ch'aiiman , for
^

3 what-purpose. I plan on letting th:. Correaggo back to

A (work in Parsippany, New Jersey, as.soon as he is' excused.;.

5 ' JUDGE'EDLES: Is the document proprietory,
-

e .or.is there some-reason why either that document or a copy

7 of it couldn't be supplied to Ms. Weiss?

a MR. BAXTER: No. If she would like to borrow

e it and copy it quickly. I don't plan to keep him around-the

io hearing for further questions.

11 ' JUDGE EDLES: I didn't understand that to be part-

12 lof the request.

- (f 13 MR. B'AXTER: We will lend it'to Ms. Weiss so she

4 can copy it.

15 Is there any' restriction on~its release?-

16 THE WITNESS: You would be the one to interpret <

Ehis.17

!

'is' MR. CUTCHIN: Maybe we'could shorten it,

Mr. Chairman. Does anyone-know if that document isto.

2o. available in the'NRC document room?
-

21 MS. WEISS: -It says limited distribution. I

.think'.it is an internal document.'

22

; 23 - THE WITNESS: As far as I understand, the

'

24 . participating utilities did not submit this to the NRC.

25 Possibly Crystal River did.
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1 MR. BAXTER: We will"make it availab'le for
C) . . ,

'^ ~1 ~ ' '

,;,. .; ,,

a copying.'

3 JUDGE EDLES: Thank you.

4 MS. WEISS: : No further questions.
,

5 JUD'GE EDLES: Mr. Cutchin, any further questions?

6 MR. CUTCHIN: None, Mr. Chairman.-

7 JUDGE EDLES: Mr. Adler?

e MR. hDLER: No.

9 JUDGE EDLES: Dr. Buck?-

ict JUDGE BUCK: No.

11 JUDGE EDLES: Dr. Gotchy?

12 JUDGE GOTCHY: No.

.( ) is JUDGE"ECLES: I think'the witness can be! excused

.

14 with the'thanks of the Board.

is can we go off the record for just'a moment now.

I'6 -(Discussion'off the record.)

i7 JUDGE EDLES: Go back on the record for the

"

is purpose of saying we will' recess now until 1:15.-

.ie (Thereupon, a luncheon recess,was-taken at

2o '11:45 a.m., to. reconvene'at 1:15 p.m.,.this same day.)

21

22

23

.

/' ; 24

25
_.
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i AFTERNOON SESSION

O-
.V . ~

2 - (1 :15 p.m. ),'
'

,

' JUDGE EDLES: Please-be seated.3.

g -The Board-has once again reviewed the matter.of .

whose witness Dr.-Ornstein shall be. The subpoena wass

~ ~

requested by UCS and. issued |on ,its: behalf. I indicated .
' -

-

.,

last week that'.I believed that.-in such circumstances the
7

witness is ordinarily to be. considered a UCS witness,. but,

'

~ of fered Staff - counsel an opportunity to' provide' us with,

precedents to theLcontrary.,g

-Alth6 ugh the Staff submitted:a-written' response
. ,,

> - on March lith, no precedent,was cited. The Staf f does make ar)
; - 12: ' ' ; ,t y , .s f.e ;'s

.

' I T ,, , . I d, tf ' ' . . . ,

; [n,.) - ,,
, however, that! calling .Dr.'.,Ornstein .would constituteargument,

,j an' indirect reimbursement'of] Int'ervenors;,'n{ conflict with~-

i
~

.

;O ' .9 Q) d J
'

l"'
--

,

. Congressional: prohibition. -Although:we are extremely
s

t
'

- 15
y 3 ". - ru. , ;( ,o i .

;,..+ .,,, .,

_

sensitive'to that prohibition, we disagree'with. counsel's'

| . argument, ~so Dr. Ornstein~~shall be called'as a UCS. witness.'

17,

Counsel for UCS has also requested sequestration*

of Dr..Ornstein'during' cross-examination of Staff witnesses.-

|
'

|

We shall grant- the request.t

I 20
~

. ,
.

. .

Ordinarily expert-witnesses are allowed to be

'
'

.
present-in the" hearing room in order to--. assist counsel.

22

'

Dr. ' Ornstein ~ is not assisting St aff counsel, however,
23

'

. .
.

and hasi been called as a witness only because of special
' -24 '

'

circumstances = discussed in ALAB 715. Counsel for the Staff
25
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~

~ recognizes .that no' prejuc}icettor the Staff.,'s~ ability to, t
,s .ur n --

,_.
'{ <-

.

A_/ 't present.its' case will result from sequestration.
,

:3 .The witness-is being presented to-determine
~'

;whether-there'is'any difference:in view within the Staff4,~

.

s regarding matters at issue before~us, and in all these
~

circumstances, weJbelieve that sequestration is preferable,e

y- UCS's request is granted.

s Dr. Ornstein is directed not-to be present in the

. hearing room during cross-examination of Staff witnesses..9

Dr. Ornstein is directed not to discuss with any of theto

parties or.their_ counsel matters which come up duringit

cro'ss-examination.of Staff witnesses..:I want to emphasize,2

.33 .however, that our, ruling should in:no way be construed as;

i4 any lack of confidence in Dr. Ornstein's. ability or

is willingness to tell;the truth as a witness'when he testifies
.

is -but is intended simply-to ensure a more reliable evidentiary

17 record.'

,

is We.have one remaining _ matter'of the letter.

i,- -Have you discovered, Ms. Weiss,'what the-letter

is?'-

2o

MS. WEISS: I completely for_got to look,21
4

Mr. Chairman.22

23 JUDGE EDLES: We will;get.to'it at some future

. time.24

- \.) -
2s Mr. Cutchin.-
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,s

;i MR..CUTCHIN: ;Regardless of E se' witnessE

; f~y.
D Dr. Ornstein was determined to'be,',I have. passed out just2

's 'at the break. copies of~his professional qualifications to

'the. Board-andLall the parties,4 d

s' JUDGE'EDLES: I'think that is extremely useful,

s. and 'I-- appreciate ' that.'.
.

_

.7 If'that is all, I guess we move along to

a Mr. Jones.

e 'MR. BAXTER:. The Licensee. recalls' Robert Jones, Jr.
.

to JUDGE EDLES: Mr.. Jones, .I remind you that you

: continue to be under oath.-

in Whereupon,-

Q,, is ; ROBERT C. JONES
.

i4 ~was recalled as,a witness-by. counsel for-the Licensee,

' is and,ihaving been previously duly sworn.by the Chairman,

was examined and tiestified'as follows:is

17 DIRECT' EXAMINATION

is ON: BEHALF OF THE LICENSEE

MR. BAXTER: Mr. Chairman, I would first like-,19

to request that the (document' I distributed to the Board and2o

2: ?the parties on February.10, 1983,. entitled "B&W's Small-

. Break .LOCA'," ECCS Evaluation Model, -'BAW-10154P , ' dated22
-

23' November'1982, be marked for identification as Licensee

24 : Exhibit No._86. !h,

|| v.
! JUDGE EDLES: Okay.ras

'

: TAYLOE ASSOCIATES
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Indnx. I BY' MR. BAXTER: '* " ' ' ' '' '

<m
b 2 .G Mr. Jones, I call your attention -to the. document-

.

that bears the caption that is dated-February 16, 1983,s

entitled Licensee's Testimony of Robert C. Jones, Jr., in.4

. response to ALAB-708,Jissue numbers 4'through 7., ECCS.s
4

~

Evaluations and Boiler-Condenser Cooling.e

7 Does this document represent testimony prepared
'

,

a by you or under your supervision for presentation in this

o hearing?-

to -A. Yes, it does.

; s's .MR. BAXTER:' Mr. Chairman, we have d'istributed.

12 ' a change .page to page number l which simply amends again
_

h is' Mr. Jones' title,_as was done with his previous testimony.

14. BY MR..BAXTER:

'is 'O On page 1, Mr.' Jones - '.I'm sorry -- page 3,

is line 24, should the blank there be Licensee Exhibit No. 867
4

17 A. Yes, it should.

is G And on page 4, line 19, should that'be 86, as

well?is

2o A. Yes..

.,

2i -G- On page 14, line 14?
.

A. That should be-Exhibit 86, als'o.22

23 O And on page 16, line 16?

24 A. Yes.

25. G Do you have any other, changes or corrections to
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_f -
e to your testimony?.

. .g - t**~r

1 mak' ' .,

1

a .A No,.I do not.

3' O. Is it true and accurate, to'the best of your

4 knowledge and' belief?
'

.Es - A Yes, it is'.
'

:

6 MR. BAXTER: : Mr. Chairman, I.would move that
. ,

7 Mr. Jones' testimony be-received into evidence;and
,

8 incorporated-into the transcript'as if read.
.

s' JUDGE EDLES: Any . ,obj ection? ,

to MS. WEISS: None.

is JUDGE EDLES: So moved.. r

j 12 (The testimony of Mr. Jones follows.)

83'

.

14's.

., .
r

15

*

16
7

17'

.18 '

s. -

. 19
.>

,

20

21'
s

22
.-

,

23
.

.
24

k.e . .-
25

,
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February 16, 1983

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )
)

METROPOLITAN EDISON COMPANY ) Docket No. 50-289
) (Restart)

(Three Mile Island Nuclear )
Station, Unit No. 1) )

O 3

LICENSEE'S TESTIMONY OF
,

:

ROBERT C. JONES, JR.

IN RESPONSE TO ALAB-708 ISSUE NOS. 4 THROUGH 7

(ECCS EVALUATIONS AND BOILER-CONDENSER COOLING)

|

r

O

.. . -_ - __ . _ _. _ . - -. - _- . .



\
.

SUMMARY

( This testimony responds to the Appeal Board's stated
l
':s concerns with the B&W ECCS evaluations of small-break loss-of-
:

coolant accidents and the efficacy of boiler-condenser cooling '

to remove decay heat at TMI-1 for those breaks for which it is

predicted to occur.
.

The pre-TMI-2 accident analyses to demonstrate TMI-1

compliance with 10 C.E.R. 5 50.46 used the NRC approved

Appendix K model and, for certain break sizes, the results of

these analyses also exhibited the steam generator heat transfer

characteristics associated with boiler-condenser cooling.

The post-TMI-2 accident analyses used the approved CRAFT 2

computer code, but modifications were made to the model to

{} provide a more detailed exanination of plant response under

boiler-condenser conditions.

A revised B&W evaluation model, submitted to the Staff for

2Appendix K approval, has been used to analyze a 0.01 ft

break, during which boiler-condenser cooling is predicted to

occur, and an extrapolation of the results demonstrates that

adequate core cooling is maintained. While breaks smaller than

the original spectrum (i.e., 0.04 ft2) do not need to be
analyzed to demonstrate compliance with section 50.46, the

response to NUREG-0737 Items II.K.3.30 and II.K.3.31 will

provide further confirmation that the original spectrum

2analyzed was adequate (i.e., that 0.07 ft is the worst

{} case).

-i-
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'

.
,

.

The foregoing analyses demonstrate the adequacy of the

boiler-condenser cooling mode to remove decay heat at TMI-1. A

heat transfer analysis of the steam generator provides yet a

further illustration of that capability. In addition, experi-

i mental data is discussed which supports this conclusion from
.

the analyses.

C4

|
l
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INTRODUCTION

( l

This testimony, by Robert C. Jones, Jr., Unit Manager,
2

u a rans en a ys s Babcock & Wilcox Company, is
3

,

in response to Issue Nos. 4 through 7 of the Appeal Board's
4

Memorandum and Order of December 29, 1982 (ALAB-708). Collec-
5

tively, these issues address the adequacy of the B&W Emergency

Core Cooling System (ECCS) evaluations of small-break
7

ss- f- an a en s (smaMreak LOCAs) and de emcacy8

of boiler-condenser cooling to remove decay heat at TMI-1 for9

those breaks for which it is predicted to occur.10

Licensee evidence in the record which is relevant to these11

issues, and which may provide valuable background information,12

includes:

| Qd Licensee's Testimony of Robert W. Keaten and Roberto
14 C. Jones in Response to UCS Contention Nos. 1 and 2

(Natural and Forced Circulation), ff. Tr. 4588;15

! o Licensee's Testimony of Robert C. Jones, Jr. and T.
16 Gary Broughton in Response to UCS Contention No. 8

,

( and ECNP Contention No. 1(e) (Additional LOCA17'

Analysis), ff. Tr. 5038;

18 o Licensee's Testimony of Robert C. Jones, Jr. and T.
Gary Broughton in Response to the Board Question on19 UCS Contention 8, ff. Tr. 5039;

20 o Licensee Exhibits 3 through 13 (small-break LOCA and
other accident analyses performed before and after

21 the TMI-2 accident; small break operator guidelines).

22

23

24

25

(,) 26



|
1

ISSUE NO. 4: Whether the modified B&W ECCS evaluation model
1(q for small breaks that predicts the boiler-

.

'/ condenser process is an NRC approved code under 1

2 Appendix K to 10 CFR Part 50 (from the staff).

3 RESPONSE

4

*
5

6 NRC regulations provide the definition of an ECCS eval-

7 uation model.

8 An evaluation model is the calculational
framework for evaluating the behavior of

9 the reactor system during a pastulated
loss-of-coolant accident (LOCA). It

10 includes one or more computer programs and
all other information necessary for3 application of the calculational framework
to a specific LOCA, such as mathematicalg
models used, assumptions included in the
programs, procedure for treating the

13 program input and output information,
specification of those portions of analysisg
not included in computer programs, values'

of parameters, and all other information
15 necessary to specify the calculational

procedure.
6

10 C.F.R. $ 50.46(c)(2).g

Analyses performed prior to the TMI-2 accident to demon-
8

strate the conformance of TMI-1 to 10 C.F.R. S 50.46 used the
'

NRC-approved b&W ECCS evaluation model and, for certain break
| 20
1

2
21 sizes (e.g., the 0.04 ft break), the results of these

22 analyses also exhibited the steam generator heat transfer

23 characteristics associated with boiler-condenser cooling.
|

| 24 The model used for the additional small-break LOCA

25 analyses performed after the TMI-2 accident that predict the

26 boiler-condenser process technically was not the B&W ECCS
O
O\
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evaluation model approved by the NRC pursuant to Appendix K toy_

' 10 C.F.R. Part 50., The model used for those analyses was the
2

approved B&W evaluation model modified only by the addition of
3

two control volumes (or nodes) to provide a more detailed
4

examination of plant response under boiler-Condenser Condi-

ns. a ges e e ma e er, to the CRAFT 2 computer,

6

de, which is the approved Appendix K code used to predict
7

system response for these breaks.

The additional control volumes, one in each Reactor
9

Coolant System loop, were included in order to explicitly10

represent the upper head, or plenum, region of each steamg

generator. The analytical impact of the addition of theg

ntrol volumes was to allow for a more accurate representation13

] of the formation of a steam bubble between the steam generatorg

emergen y feedwater injecti n p int and the 180* U-bend in the15

top of each RCS hot leg. See Licensee Ex. 5, & 6.2.4.2.

It should also be noted, as I discuss more fully below in

response to Issue No. 7, that the B&W ECCS evaluation model for

small-break LOCAs has been further revised, in response to Item

II.K.3.30 of NUREG-0737. The changes made to the model include

the addition of a steam generator upper head region, as

discussed above, and others developed in consonance with the

NRC Staff. The revised model has been formally submitted to

the NRC (see Licensee Ex. ) for review by the Staff for

compliance with Appendix K to 10 C.F.R. Part 50.

26A
U -3-
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ISSUE NO. 5: Whether the staff has reviewed the B&W Appendix
1('') K model to determine the ability of the code to

calculate the effects of small breaks, including'>
2 reliance upon boiler-condenser circulation (from

* " *

3

RESPONSE
4

5 BY WITNESS JONES:

6
i

! While I obviously cannot describe the scope of the Staff's
7

review beyond what the Staff itself has reported, as I indi-g

ated above the results of the analyses performed prior to the
9

TMI-2 accident to demonstrate the conformance of TMI-l to 1010

C.F.R. 3 50.46, with the approved B&W Appendix K model,11

exhibited, for certain break sizes, the steam generator heat12

transfer characteristics associated with boiler-condenser13

(] " 1i"9'14

The documentation of a revised B&W ECCS evaluation model,
15

submitted to the Staff in November, 1982 under NUREG-0737 Item
16

II.K.3.30 for review against Appendix K, includes the results
7

2
18 of an analysis of the 0.01 ft break, during which boiler-

19 condenser cooling is predicted to occur. See Licensee Ex.

20 at Appendix E.

i
21

22

23

| 24
:

i 25

26es
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ISSUE NO. 6: Whether only breaks slightly smaller than 0.07y_

(_,/ ft must be analyzed (from the staff).
2

RESPONSE
3

4 BY WIINESS JONES:

5
The smallest break analyzed in the demonstration, prior to

6
the TMI-2 accident, of TMI-1 conformance to 10 C.F.R. $ 50.46

7

Was of the size 0.04 ft . See Jones and Broughton, ff. Tr.g

5038, at 12 (Table 1); Licensee Exs. 3 and 4. Breaks smallerg

210 than 0.04 ft do not need to be analyzed to demonstrate the

11 conformance of TMI-1 to section 50.46.

12 Section 50.46 establishes the criteria for an acceptable

13 emergency core cooling system. Appendix K to 10 C.F.R. Part 50

ON/ 14 sets forth the required and acceptable features of an eval-

15 untion model used to show compliance with 10 C.F.R. 5 50.46.

16 ECCS ccoling performance is to ". .be calculated for a number.

17 of postulated loss-of-coolant accidents of different sizes,

18 locations, and other properties sufficient to provide assurance

| 19 that the entire spectrum of postulated loss-of-coolant acci-

20 dents is covered." See 10 C.F.R. S 50.46(a)(1).

21 B&W's selection of the spectrum of small breaks to be

22 evaluated pursuant to 10 C.F.R. S 50.46 was based on the
|

| 23 following considerations:
1

I 24 1. A Core Flood Tank (CET) line break, by its location,
|

| 25 severely limits the Emergency Core Cooling Systems
|

|

26(y
us -5-
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b

! available for accident mitigation. Considerations of

O-

break location and single active failure dictate that core
2

cooling must be provided by one high pressure injection

j (HPI) train and one core flood tank, until the active low
~

4

pressure injection (LPI) train can be switched from its
5

assumed injection into the broken CFT line and balanced
6

between the two CFT lines. This break is analyzed, then,,

7

because it would appear to represent a limiting condition.
8

2. A series of break sizes are evaluated wherein the conse-
9

10 quences f the rupture are mitigated by various combina-
|

tions of the three ECCS systems:11

A. A break is considered for which mitigation is12

provided by the LPI, CFT and HPI systems.
13

O >- ^ dreax is considered for which mitieation is14
:
i supplied by only the CFT and the HPI systems.15

C. A break is considered for which mitigation isg

provided solely by the HPI system.g
Breaks are uniformly located, with the. exception of the

8

Core Flood line break, between the high pressure injection
9

point in the cold leg (reactor coolant pump discharge
20

piping) and the inlet to the reactor vessel. This

location minimizes the amount of high prer,sure injection

I available for core cooling since a significant portion of

the HPI flow can be discharged-directly out the break. In

addition, breaks at low elevations within the Reactor

- 26
- -6-
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Coolant System drain the Reactor Coolant System ofy

signifi antly more water than breaks at higher elevations.-'

2

Thus, for accidents in which the HPI or other ECCS systems
3

cannot instantaneously provide core cooling and cooling
4

must be sustained for some period Of time via the initial

RCS inventory, that inventory is reduced in the most rapid
6

WaY possible.
7

3. Additional breaks are considered to confirm that the above
8

spectrum has indeed bounded the worst case. That is, as
9

ne essary, break sizes smaller and larger than the10

11 calculated worst case are considered in order to c,onfirm

that the most adver.se core cooling situation has been12

identified.13

( }) Very small breaks, i.e., those smaller than the smallest14

15 break considered in the spectrum (0.04 ft2), are not

16 evaluated because they are bounded by larger breaks for the

17 following reasons:
,

!

18 1. Because of the internal vent valves, condensation within

19 the steam generator must occur prior to uncovering of the

20 reactor core. At TMI-1, this occurs because the injection

21 location for emergency feedwater is near the top of the
|

22 steam generator. Ultimately, the steam generator is

23 filled to 95 percent on the operating range, which assures
|

24 a condensing, surface above the top of the core continu-

25 ously.

| 26fs

| L-]
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2. If steam condensation is occurring in the primary side ofy
V the steam generator, then the RCS pressure will be reduced

2

to near the pressure of the secondary side of the steam

generators (approximately 1000 psi) or at a higher
4

Pressure wherein the HPI flow matches the leak flow.5

3. The breaks evaluated in the spectrum, those with HPI
6

mitigation only, drain the RCS loops faster and establish
7

steam Condensation earlier than do smaller breaks. At theg

start of the steam condensation mode, the decay heat rateg

f r the larger break will be higher than for the smallec10

break. The larger break will also be losing initial RCS11

inventory faster than the smaller break. Thus the12

Potential for core uncovery is greater for the larger13

b) breaks.14v

4. Because it has been shown by evaluation that the HPI
15

:
Providas successful mitigation of a transient at a higher

6

decay heat rate at an earlier time, the HPI will provideg

successful mitigation of the transient at a lower, later

decay heat rate. Therefore, smaller breaks cannot haveg
'

consequences in the core region more severe than the
! 20

samlWt break considered in the spectrum evaluation.

h efore, while breaks smaller than the spectrum analyzed

ty ape .trate compliance with 10 C.F.R. S 50.46 may involve

different system behavior (i.e., the repressurization cycle

| which is caused by the interruption of natural circulation),
25'

26'
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core cooling is dependent upon maintaining core coolanty,

inventory. Regardless of the specific sequence of events
2

during a very-small-break LOCA, before core uncovery can occur,
3

reactor coolant pressure will decrease to a point (approxi-
4

ma e psM where M pressure injedon has been
5

demonstrated to provide adequate core cooling for the maximum
6

core decay heat level.
7

The additional small-break LOCA analyses performed afterg

the TMI-2 accident provided further confirmation of the
9

validity of the above described methodology. While these
10

evaluations were for the purpose of providing an improved11

analytical basis for emergency operating procedures, rather12

than to demonstrate compliance with 10 C.F.R. S 50.46, several

O 2
w./ 14 breaks smaller than the previously analyzed 0.04 ft break

15 2
were addressed. specifically, breaks of 0.005 ft and 0.01

16 2ft were evaluated. See Jones and Broughton, ff. Tr. 5038,
17

at 6-7 and 17 (Table 6). In my opinion, the analyses for the
18

2 20.005 ft and 0.01 ft breaks are sufficient tog

demonstrate conformance to 10 C.F.R. 5 50.46 pursuant to

Appendix K. The results indeed showed that, compared to the

larger break sizes, an increased margin relative to core

uncovery existed. The effort now underway, pursuant to

NUREG-0737 Items II.K.3.30 and II.K.3.31, to analyze small

breaks with an improved Appendix K model, is aimed at providing

yet further confirmation that the original spectrum of breaks
(') 26
G
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analyzed was adequate to demonstrate conformance to 10 C.F.R.

O 5 50.46.
2

3

4

5

6

7

8

9

10

11

12

13

14

| 15
t

; 16
|

i 17
|

18

19

20

21

22
1

| 23

24
!

| 25

26
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ISSUE NO. 7: Confirmation (such as by means of detailed

O co aut tio= t =a iv i or xv ri= at i t tias)
that boiler-condenser circulation flow will

2 transport sufficient core decay heat to the
steam generators to prevent core damage (from

3 the licensee and the staff).
4 RESPONSE

5

BY WITNESS JONES:

7 For certain sized small-break LOCAs, the steam generators

8 are necessary to remove a portion of the decay heat added to

9 the primary system._lf The Appeal Board has questioned the

10 adequacy of energy removal via the steam generators while

11 operating in the boiler-condenser mode of cooling. Additional

12 analyses are presented in this testimony to demonstrate that

13 boiler-condenser heat removal at TMI-1 is sufficient -to remove

14 core decay heat following a LOCA. I have also provided a

15 discussion of the experimental data which supports this

16 conclusion from the analyses.

17 Before discussing the boiler-condenser mode of cooling,

18 however, it is necessary to discuss the relationship between

19 energy removal from the fuel rods (core cooling) and energy

20 removal from the reactor coolant system (RCS). To ensure

21 adequate core cooling during a small-break LOCA, it is

22

23
If The discussion that follows assumes the availability of
emergency feedwater and one HPI train. Steam generator heat

24 removal is not necessary if two HPI pumps are available. See
Jones and Broughton, ff. Tr. 5038.

26 11_
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.

ne essary to maintain a two-phase level within the reactor
1O ,

vessel which is at or near the top of the core. In this !
2

manner, the Core decay heat which is being generated can be

removed from the fuel rods by pool boiling or, if the core is
4

slightly uncovered, by forced convection to superheated steam.

The HPI system has been designed to provide the necessary fluid
6

makeup to the RCS to ensure adequate core heat removal.
7

Decay heat removal from the RCS can be accomplished in
8

several ways, e.g., by break flow, steam generator heat
9

removal, or combinations thereof. During a small-break LOCA,

the decay heat removal is important in that it determines the11

system pressure and, hence, the HPI flow being provided.12

Therefore, to demonstrate core cooling, it is only necessary tog

O show that sufficient decar beat remova1 is provided, grier tou
e re un very, to allow the HPI system to replace the inventory

15

being boiled by core decay heat removal. In this manner, level
16

in the core can be maintained above the top of active fuel

**
18

2
19 For break sizes smaller than 0.02 ft , decay heat

20 removal from the RCS is accomplished by a combination of the

21 break flow and the steam generators. See Keaten and Jones, ff.
i

22 Tr. 4588, at 7. If the break sizes are smaller than 0.005

23 2ft , the HPI system can compensate for the break flow and

24 maintain the primary coolant loops essentially full of liquid

25 such that natural circulation is not interrupted.

|

-12-
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2r~N 1 Assuming a break size between 0.005 and 0.02 ft , the .(-) |

2 HPI flow is unable to compensate for the leak flow and the RCS |
j

3 will saturate. Steam pockets will eventually form and grow to
'

4 a volume sufficient to fill the 180* inverted U-bends at the

5 top of both hot legs. This will result in an interruption of

6 natural circulation. The loss of natural circulation leads to

7 a loss of heat removal via the steam generators and the system

8 will pressurize. See Jones and Broughton, ff. Tr. 5038, at

9 6-7; Keaten and Jones, ff. Tr. 4588, at 7.

10 As the RCS continues to lose inventory, a condensing

11 surface will be exposed in the steam generators. This will

12 establish the boiler-condenser mode of heat removal. This mode

13 of heat removal will terminate the pressure increase and
(~)
</ 14 control RCS pressure at a value sufficient to assure adequate

15 HPI flow for core cooling. See Jones and Broughton, ff. Tr.

16 5038, at 6-7.

17 Small-break LOCA analyses have been performed which

18 demonstrate the adequacy of this cooling mode. These are

19 documented in Licensee's Exhibit 5. Those analyses were

20 performed utilizing the presently approved CRAFT 2 code.

.

21 Comparison of the steam generator heat removal rates calculated

l
22 in those analyses to that which would be obtained by using the'

23 theoretical formulations in the new model show reasonable

24 agreement. That is, an approximate three-foot adjustment in

25 the condensing length would yield the same heat transfer. This

26-
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.

1 small loss of inventory, apprcximately ten percent of the
(3

'''''
2 available inventory above the top of the core, would not affect

3 core cooling.

4 Since the analyses in Licensee's Exhibit 5, the B&W ECCS

5 evaluation model and the CRAFT 2 code have undergone modifica-

6 tion in response to II.K.3.30 of NUREG-0737. The revised

7 evaluation model and CRAFT 2 code have been submitted to the NRC

8 for review.

9 Within the modified CRAFT 2 code, an upgraded steam

10 generator model has been incorporated which includes heat

11 transfer correlations specifically oriented to the boiler-

212 condenser mode of cooling. A new 0.01 ft break analysis

13 has been performed using the revised code and is documented in

(G_) 14 BAW-10154. See Licensee Ex. Appendix E. Extrapolation,

15 of the results demonstrate that adequate core cooling is

16 maintained for breaks of the size for which boiler-condenser

17 cooling is predicted to occur.

18 The capability of the steam generator to remove sufficient

19 core decay heat to assure adequate core cooling via the HPI

20 system during a small break LOCA is further illustrated by the

21 analysis described below. As stated previously, adequate core

22 cooling is assured if the core is continuously covered by a

23 two-phase mixture. Maintenance of this condition is assured if

24 the HPI flow provided to the system is sufficient to match or
!
1

25 exceed the inventory boiled off from core decay heat removal.

26
'qs> _14_



1 Because the HPI flow varies with system pressure, the time

V)l'

2 at which the injected flow and core boiling match will be a

3 function of the system pressure. The pressure / time relation-

4 ship for this matchup is illustrated on Figure 1. Thus, the

5 significant question is whether the boiler-condenser mode will

6 assure a pressure / time relationship, before the core becomes

7 uncovered, to yield adequate HPI to keep the core covered.

8 A heat transfer analysis of the steam generator, while

9 operating in the boiler-condenser mode, was performed to

10 develop the pressure / time relationship. Prior to any possible

11 uncovering of the core, the full condensing surface of the

12 steam generator will be exposed. Using this surface area, an

L3 analysis was performed to determine the RCS temperature, and

O 14 hence pressure, necessary to condense all the steam being

generated as a result of core decay heat removal as a function15

f time. It should be noted that since none of the generated16'

1

steam is assumed to be removed via the break, this analysis17
1

| w uld overpredict the RCS pressure that could exist just prior18

to possible core uncovery. Figures 2 and 3 show the results of19

the steam generator heat removal analysis for cooling on the20

steam generator level (at 95 percent on the operating range)21

and the emergency feedwater spray, respectively.22

Combining the results of the HPI cooling and steam
23

generator heat removal analyses, as illustrated in Figure 4, itg

is seen that boiler-condenser heat removal will provide
25

i
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sufficient pressure control to result in HPI flows necessary to1
f}\"' assure adequate core cooling after 1650 seconds. The next

2

3 subject of the analysis, then, is to determine whether the core

4 is predicted to become uncovered prior to this time.

Several small break LOCA analyses have been performed5

which indicate that the core could not become uncovered prior
6

to 1650 seconds for the break sizes of interest. In Licensee's7

8 Exhibits 3 and 4, which are the section 50.46/ Appendix K

2
9 analyses for TMI-1, it can be seen that the 0.04 ft break

10 ree.ches its minimum system inventory at 3000 seconds. No

11 uncovering of the core is calculated for this break. Since

12 smaller breaks would lose inventory at a slower rate, the 0.04

2
ft break would bound the results.

kq 14.) 2
In addition, the analyses of the 0.01 ft break

15
(documented in Licensee's Exhibit (BAW-10154), show that

the boiler-condenser mode of cooling is calculated to occur at
17

approximately 1500 seconds. At this time, there is a substan-
18

tial quantity of liquid (105,600 lb or 2440 ft3) remaining
19

above the top of the core. This inventory would have to be
i 20

lost through the break prior to the core uncovering. Even if'

21
an RCS pressure of 2500 psi was assumed, which is well above

22
the 1800 psi pressure calculated for this time, this inventory

23
could not be lost prior to 1650 seconds.

24
Based on this analysis, it is clear that uncovering of the

25
core would not occur prior to 1650 seconds for the break size

I 26es
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range for which boiler-condenser heat removal is necessary.l,m

k) Since the boiler-condenser cooling mode assures adequate2

3 pressure control after this time to enable the HPI to match or

4 exceed the core boil-off, adequate core cooling is assured.

5 Turning to the Appeal Board's interest in experimental

6 testing of the boiler-condenser mode of heat removal, it should

7 be recognized that the actual heat transfer mechanisms are well

8 understood. Within the primary system steam is condensed on

9 the inside wall of the cooled steam generator. The heat then

10 flows through the tubes, via conduction, and is transferred to

11 the secondary side fluid. Two possible mechanisms exist for

12 the secondary side heat transfer. These are by pool boiling on
,

,

13 the immersed steam generator tubes and/or cooling by the
r

(~/') 14 emergency feedvater which is sprayed directly on the steam
~

| 15 generator tubes.

|
There are several data sources available, or planned,

| 16
1

17 which demonstrate the capability of the steam generator to

rem ve heat in a boiler-condenser mode. First, there is the18

TMI-2 accident itself. After all of the reactor coolant pumps19

had been tripped at 100 minutes, filling of the steam generator20

by emergency feedwater commenced. During the fill period, heat21

rem val fr m the RCS occurred which controlled the primary22

system pressure within 100 psi of the secondary side pressure.23

The only explanation for the pressure curves tracking together24

is the effect of boiler-condenser cooling in removing decay
25

|

l 26
| (3 -17-xy,

|
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heat. See UCS Ex. 1 (minutes 100 to 125). If the HPI system
I

had been actuated and maintained at this time, adequate
2

inventory would have been maintained to prevent core damage.3

4 Thus, the TMI-2 accident did not demonstrate an inadequacy of

5 RCS heat removal (i.e., an inadequacy of boiler-condenser

c ling), but rather showed the importance of maintaining6

7 adequate core inventory via the HPI.

Tests have also been run at the Alliance Research Center8

9 (ARC) which examined condensation phenomena in a high pressure

10 facility. In these tests, a single steam generator tube was

11 tested by exposing a condensing surface by adjusting water

level n the inside surface of the tube. Then, by varying12

steam flow to the test section, temperature measurements were13

****" *" "d " * ****"=i" '" " " ""*""'*" " " "*"**""- '"-O 14

calculated coefficients for these tests have confirmed the15

conservatism of the heat transfer model employed in the16

Upgraded CRAFT 2 code.17

In the future, additional experimental data on the boiler-
18

condenser mode of cooling and small break LOCA response will be
19

devel ped at ARC. At present, an integrated systems test
20

facility at ARC (GERDA) is being tested. It is a scaled
21

Sin 91e-1 P, full height, full pressure test facility of a B&W
22

NSS and is of similar size to Semiscale. This facility was
23

developed for the BBR company in Germany in order to examine
24

small break LOCA phenomena. The data from this facility is
25

expected to be available in mid-1983.
26

O
.
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The B&W Owncr's Group, in conjunction with the NRC, is1p.
k"J presently exploring a two-loop facility to further examine2

3 plant response to small break LOCA and other transients. This

4 data will be used to confirm the adequacy of the computer

m dels. Through the computer codes, this data will then5

6 enhance the understanding of plant response for improved

7 operator training and procedures. Data from this facility is

8 projected to be available in mid-1985.

9 In summary, the boiler-condenser mode of cooling is relied

10 upon for heat removal during certain sized small break LOCAs.

11 The basic heat removal processes are well understood and have

12 been successfully applied in other engineering applications.

13 The ability of the TMI-1 steam generator to remove core decay

/~'t heat has been demonstrated as sufficient to provide adequate14U
core cooling. Thus, while there are presently plans to obtain

| 15
1

additional experimental data for the purposes of improved16

understanding of plant response and for code benchmarking,17

peration of TMI-1 prior to receipt of this data will not18

endanger the public health and safety.19

| 20

21

22
1
' 23

24
,

25

26
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Figure 3
RC PRESSURE VS TIME FOR BOILER-CONDENSER
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O- ROBERT'C. JONES, JR.

Business. Address: Babcock & Wilcox Company
Utility Power Generation Division
Post Office Box 1260
Lynchburg, Virginia 24505

Education: B.S., Nuclear Engineering, Pennsylvania State.

University, 1971. Post Graduate Courses in
Physics, Lynchburg College.

Experience: February 1983 to Present: Unit Manager, Fluid and
Transient Analysis Unit, B&W. Responsible for LOCA
and non-LOCA safety analyses. Responsibility in-
cludes providing input to operator guidelines for
responding to LOCA and non-LOCA-transient scenarios.

July 1982 to February 1983: Supervisory Engineer,
Operational Analysis Unit, B&W. Responsible for the
performance of plant transient analyses and analyses
used in the development of operator guidelines.
During-this period, has continued as Project Engineer

' ' for B&W analyses performed in response to NUREG-0737
Item II.K.3.30.

June 1975 to July 1982: Acting Supervisory Engineer

.

and Supervisory Engineer, ECCS Analysis Unit, B&W.
Responsible for calculation of large and small break

'

ECCS evaluations, evaluations of mass and energy,

releases to the containment during a'LOCA, and
performance of best estimate pretest predictions of*

LOCA experiments as part of the NRC Standard Problemi

,
Program. Involved in the preparation of operator
guidelines for small-break LOCA's and inadequate'

core cooling mitigation.

June 1971 to June.1975: Engineer, ECCS Analysis
Unit, B&W. Performed both large and small break
ECCS analyses under both-the Interim Acceptance
Criteria and the present Acceptance Criteria of

! 10 CFR 50.46 and Appendix K.
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MR..BAXTER: I also move that Licensee's Exhibit .-

y) 2| No. 86 be received in evidence.

3 MS. WEISS: 'I object'to that, Mr. Chairman.

4-
~

JUDGE EDLES: On what'b' asis?

5- MS. WEISS: I'm not sure how it is going to

be used, except that the whole document, which is part of-.e

B&W's new Appendix ~K Evaluation -- this is'one-small'part7

a of it. It'just'seems to,be referenced without'
~

, differentiation, the whole thing, certain: portions of the-

to testimony.- It hasn't'been reviewed.by the' Staff, and'I-

si don't think that it:has.much-probative value, and-frankly

12 I don't think just referencing the document as'a whole is
'

l'i - sufficient foundation for.Ladmission into evidence of the,3
LJ .

:whole document.i4,

15

16.

17

is

19.

20

21

'22-

,

'23

.

2"

v.
25
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| 1 JUDGE EDLES: How does that.- go to

/'Y
}Q 2 admissibility as' opposed to probative value, for example?<
.-

3 'MS. WEISS: Well, that"isTone of the standards

4- for-admissibility in NRC proceedings,~is that the do'cument

.s - must have.some probative value.- 'I don't-hink-it is' fair
~

-

.

6 to simply;-- I don'.t think you can bootstrap a highly
~

'
- -

7 technical document l'ike this by simply ref erencing the whole'
'

a of it.in the direct testimony, and I might add.that it was!not '

.

; e indicated beforehand that this would definitely be.-

to offered. .

:

1 You said that you might offer it.

a
. No .- I don't think'so.12 ' MR. BAXTER:

~,O

13 ' MS. WEISS: That is my recollection..
,

14 MR. BAXTER: It was marked as an exhibit.'

is when I distributed it on February 10, and I called it

'te a proposed exhibit, and said that Licensee plans to offer
,

L7 it into evidence ~ at the upcoming hearing. -

ta 'That is'in my February 10th -letter.
,

t <

,T i e~ JUDGE EDLES: Just for my. clarification, we

are; referring-to the; ode [ylth the blueicove'r; for:,.'the onei

| ao .

; r , t a ,5 ,7,
, , , (. se '<

t ,-

, ,

, 4, .-

: . ' '" ."'' '- "^
21 with the green cover?'

'Mg , |* ' r n 77*
.

MR. BAXTER: ;No. t. We are referring to.the22-
. w .-,

, ..

23 . one with the green cover.: + ;, .j c
. ,

- .

24 MS. WEISS: I stand corrected, Mr. Baxter. -You;n (~y ,

, \ _/. '

did say~that you would offer it.as- ;
-

,
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I :MR.-BAXTER: I'f I'.might respond-to the
'

f'S '
. t <

V 2 objection.

3 It-is not a case.of . bootstrapping by simple.

# referen'ce. We~ attempted to avoid in'the testimony

'' reproducing large parts of a. document that is directly relevant

and-supported with the conclusions?that are being, reached
~.e

7 here,'-and I think that is a perfectly acceptable thing--

a to do. It seems,to be criticized if therejib-reliance on

~ document'ation not available-forfthe'. Board and the parties,
'*

'O and now there is criticism because we do provide the

'' document for the recor' .- -d

12 The fact that'it is' lengthy-is-not in

' f%.: '3
.

,
. .

x ) , - itself a valid ~ objection to its admissibility, and,. s

-
t .

-'d- 'Mr. ' Jones ' . 'does more 'than reference it.
,

'

J''5 'He discussed the .01 square foot break' evaluations
.m

18f that,are performed in there, and the document fully

describes'what that m'odel'is' supposed-toido.17

JUDGE EDLES: Mr. Cutchin, any observat' ions?,Is ~
,

e

19 MR;.-CUTCHIN: Mr . ~ Chairman', thehStaff'has no
e 3, , , . p

~
mfn.m

objection 'to th'e int' rod,il'ction eof Ihe .dddumeht ji aild would2o
+g~te* < ** , :c, - s t , .

b, , e (? 4 e- }r

21 ; support its' introduction,
y ;~ ;r ;, pm ; g.; -

.. 1 ,. .. .w.
, ,

'
;

.! ' ;+ ' V22 - JUDGE EDLES: t|Mr. Adler?P2
.- - .. m ,p, ,;.

- 23 ' MR. ADLER: L We. have !noiolsje'ction 'to ' the',

.

introduction of this; document.24 -

s,

-25- JUDGE EDLES: Ms. Wei's s , do you have any

TAYLOE ASSOCIATES '
REGISTERED PROFESSIONAL REPORTERS

NORFOLK. VIRGINIA '
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ja14-3 i further comments in light of Mr. Baxter's views?

2 MS. WEISS: No, sir.

3 JUDGE EDLES : I'll allow the introduction

4 into evidence of the exhibit. It is moved into evidence.

5 (The document previously

e marked Licensee Exhibit Ib. 86

7 for identification was

a received in evidence.)

9 MR. BAXTER: On March 3, 1983, I distributed

to to the Board and the parties the B&W Regulatory Response

si Group's response to Board Notification 83-21, which was

12 provided to the Board and the parties, and was the

..

is occasion for recessing the hearing last week.

e4 As I indicated in my cover lecter, Section 2

is of that document is relevant, which is entitled " Emergency

se Feed Water EFW Spray Ef fectiveness, " is relevant to a

i7 portion of Mr. Jones' testimony on issue No. 7, and

is Provides some background information that is not

included in'the testimony on how he calculated the effective-,,

'

.. .~ .

2o ness of emergency feed water.fspray.

2: I have provided the entire report, of course,

to all the parties. 11have Egiven the, reporter a22

23 reproduction of Section 2. That.is pages 201.through

and including all the figures in that section, and the~ N 24
,

25 title page of the document and the executive summary

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

NORFOLK, VIRGINI.A
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1j-14-4 sheet, and I request that that document be marked for

2 identification as Licensee Exhibit No. 87.

3 JUDGE GOTCHY: 'There is some information in
i

4 Section 3 on the fill rate. You are not offering that in

5 evidence?

e MR. BAXTER: No.

7 Mr. Jones can elaborate. I don't think there

a was anything new in there, except for one small part, which

9 discusses 1solatable breaks.

to I' m trying to limit the record to what is

11 directly involved in the reopened proceeding, and I think

12 the discussion there, level requirements, is essentially

x

13 repetitive of what we already have somewhere in

14 the record.

15 JUDGE EDLES: Any objection?

16 MS. WE.ISS : We don' t have any objection to
|

17 Section 2. We are a little concerned, as Dr. Gotchy,

is that Section 3 is being offered.

19 We would just like to look through

'
20 there for a moment.

21 MR. BAXTER. The only reason for not putting
'

22 in the entire report is that Section 4 deals with

23 procedures, and it is my view that the Board has not yet

'

24 reopened the proceedings with respect to procedures.

25 l've got copies of the entire document that we

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

NORFOLK, VIRGINIA
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- j -14 -- 5 ' - can put in, Mith the' understanding that we are3
~

'

m
i

1 ^>

V .2 not getting.into Section-4.

~_ [ JUDGE EDLES: Would you feel more comfortable5

'd .with-that, Ms.. ~ Weiss? With part 3 in, or-the entire

'5" d'ocumen't'? '

e- MS. _ | WEISS : I'm willing . to. accept Mr . . Baxter 's -

7- .,o f f er .

s .MR. BAXTER: We williask that instead of the,

8 . previous: identification, .that.. Licensee Exhibit.No. 87
'

>

.

be identified'as the entire report, entitled " Evaluation of-to

SBUOCA_ Operating Procedures:and' Effectiveness of11
.

12 - Emergency Feed . Water Spray for |B&W Designed Operating NSSS

()- 13 as dated February 1983,"Jand I.'ll. provide a copy of

' 14 that to'the reporter, and I'would move'into evidence all

'

15 .but Section 4;

JUDGE EDL,ES: 'A'ny objection?16
,

17 -
~

MS.? WEISS: None.

is - MR. CUTCHIN: None, sir.
,

19 JUDGE EDLES: So moved. ,

t ' ", ?

> | M (The ~ document previously markoi
. i p' .- . '

,, '- ,,
; t ,/ ,l''

20 -,'"ij', j.t 2

21 - ' ,T Licens,ee- Exhibit No. 87)for>'
,,

[, I{ _
.:" -

1 *i'y~ identification was received.in
,

122 mr; p ... .

q: ' g ,s - g.

. L, f y ..t 3 .

23 evidence.)

'N 24 MR. BAXTER: I have one clarifying question I
'

'

- Q,,),
. 251 would like-to ask Mr. Jones before cross-examination.
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JJ-14-6' . ~s I think it will short-cut one area.

(N.

Lil5-1; a .BY'MR. BAXTER:
<

s 0 -Mr. Jones,'on'page 15 of.your.. written direct

:4 t'estimony,'you..begin discussing in the.second. full
.

s - paragraph a heat transfer anal'ysis of the'' steam

e. generator which you performed, and on a sentence

7 beginning.on'line 10; it.says,'" Prior to any possible-

~ a. . uncovering of-the core, the-full condensing surface of the
,

:

-steam generator.will''be exposed."'. . ,
.

s

io What do you-mean by the " full condensing surface

3
of the steam generator"?

.A Well, what I'm: describing there is the12 ,

con'ensing surhace.available above the overflow point:of-f~j'} . d,3
u

-If you have the Board'i4 the reactor - coolant; pump.- L
s

. is - Notification 83-21, I can illustrate. it for you a

'little~better, I . think.--is c

,

17- IU. Attachment 2,~there.is a; figure'4-12,- which

t's shows the relative elevation's.of the steam generator,
~

-

the.-RC pumps, the reactor . .ves,sel .,., ,. '
. .

e,3, .
- ,,

'

\; y } <* g, ~} f,",-

' The Poinfti~A,b what['is labeldd 'Eis|.'Polhi.t A2o_

is what I'm calling 'the overflow' point "of' the ipump. The23

~[ i. ljQ L. ;-
t s

condensing area that would be availa,ble~'above.that is what22 .. , y ( 4,_- , _ i,: ! 4 ; .-., , .'4 +

I am calling in my. testimony the-full condensing surface area.
23-

Now, when actually'doing the calculations which24

v
as - are described in the~ testimony, there are two situations

TAYLOE ASSOCIATES
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.

j 15-2 i- examined.
d.:I ;;
' 'v - 2 The first one deals with the surface area-

.

3 .between the point labeled D in' figure 4-12, which,is the-

'
4 95' percent level on the operate range, and Point 'A.

*

,

s wetted .For the aux feed-water spray case,
, ,

'

e- or the. emergency-feed water' spray ~ case, I am talking :about the

7 ' distance-between 'he; point labeled B and point A,<and am also

s accounting for the' number of tubes that would be directly

\ by the aux feed water spray. .1. ,
1

- io . MR. BAXTER: Mr. Chairman, can I'suggest'that'

~

. e.put a copy of th s~ figure in the transcript at thisw11

:12L Point,.and make'.the examination clear?
;

f ,.

l - JUDGE EDLES: I'think that'seemsfsensible.
.

,.i3-

.c ' i4: (Copy of Figure 4-12 L follows)
,

,

Ik' 15
^

i.

[16;

17 s

s

*
, 9

9g

''

'gg- r % ~,. . , e- e
{ ; $5- * '

,, p

V j; w| '{ f_' , {. /**
,. *^q{_'i ;; ^'f ' ,, /, b e, _ r, ' >

^'
,.

20| -
*

* '
* u;

4 -

r

[' f ; , r } -; Y{'

, ,

21
,

'
, : 4_ ,

s

' . , . C"' , -,
,

b.1. ; .? -'Q ^
i

.

'

' 2 2. s., < r 4**

s ?w 1/'
, ,1,, f ,

[
, n

.

.9 |
,

' ' 23
.

.

- h- ,24
t l',;m.-

r --

I:.
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..

MR. BAXTER : Mr. Jones is available for1

. p- ss i

kJ 2' cross-examination.
5

3 JUDGE EDLES: UCS,
,

4 MS.- WEISS: Thank you..'
-,

o
,

s- CROSS-EXAMINATION

E!XX < ~ s' ON BEHALF OF THE-INTERVENOR
1

~ 7. 'BY MS. WEISS: ''4

' ~

e , G ; M r '. - J o n e s , we have discussed this so many times

'together,,sometimes I can't remember wh'at the Board.has-g-

,

to already heard or not. So excuse me if I get repetitive.
.

11 'Am|I-correct that there are three' B&W Models-
s

12' referred- to 'at' Various.' points in your testimony,- .and that'

| %( .we have referred-to as the: approved-Appendix K Model,
4

,

; .i3

'14 the . revised model that is post-TMI . revisions, and~the new
,

is .model that has1recently been submitted'~for Appendix K

~

i s .. review that is described;in Licensee Exhibit'86;. correct?-

17 A -Yes,.there are three,models,'yes'.
;

. ,

I e- 0 And I would like to~ refer.to them throughout~t

' the ' questioning a's .tihe' approvecD hrevil'sbd',$and jhew B&W, , -
; .; , , , s* <-

,
'

t <; e ..

' ^ ' ' ' '' ~ 4',

" "'
2o models; okay?-

' !' -

'
r

' "

. , , ~ ; , t

'We areinot:.'tipulating,thati

21- MR. BAXTER: s'
.

->: , ,- z. ~ - -

the.second.model is not{an; approved,m'od 1'Galso,9 but for22.

23 .' simplicity, we will agree to the .words UCS wants to use.

24 BY .. M S . WEISS:- -- ,

WJc

as Q: With that in mind, would you go through your'

:
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..

8- testimony and indicate to us which portions of your testimony

(bLV. a are conclusions hat are derived from the' approved model, '

.

3 which from the. revised, and which from the new?
.

4 He's smiling because we have done this before.

s A - Well, let's start on page 2,of the'~ testimony,,

e and Izwill try'to. mark out the various sections and label'

'

7' th O accordingly.
~

#

a To start off with,.on~page 2, between lines

'
9 18 and 23, we are talking about the approved'model.

to . Lines 24 on page'2 carried'over to line 16
,

1I- on page 3, .is the revised model.

,
Lines 17 through;25 'o'n page 3-is~the12

,

h _13 . new model;'

,

14- On page 4, between lines 7~and 14, it'is;the<

'

approved model,' and between lines 15 and 20'is the new_.-15'

-

' 16 ,.. m o d e l .

~ 'l17 On~page 5^, between; lines 5 - and111, -is .the' approved

-ta model.
'

.

- n .~ c ' r, r _ _,, ,% p.
~

-
.

c-

Line 21 on; page ,5=,f,co.nti6uing ;onj tjo : 11ne 1319 '

.(, ,,y., , > (f ,' ? ;,
'

,

20 -on page 7., we are talking about the approved model being
+,y - ; - re
.

used for - the analyses [thati.havecbeer$ done tin-concert21
,

with the selection-crit 6ria? des 6(ib(dYthehe.722

'23- On page 9, between line 8 and the end of

24 the., sentence on line'23, we are talking.of theA
V

2s revised model.
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'"j.-15.5. - And from there, from that sentence on line 23,- _ . -,

,-m . -

'8 starting''"The offort," on page 9, carried over to'the rest
.

3 '
_ Tof~page 10, is the new model.

4
, _

On page.13, tho' paragraph starting on

s 1.ine 17,-and ending on-line 3, page 14, we are talking the
.

e re' vised model.,

P

7 Between lines'4 and 17 on page 14, we are

a talking the new model.
a

8 Jumping over to;page 16, between lines.5 and
w

to 12, we areEtalking the approved'model. .

. ,

11 -The paragraph starting on'line - between

,

12 lines- 14- and 15, that whole' paragraph.there is.with

n-
.U 13 the new model, ending on line 23.

, ' 14 ''I.believe that-is;all.,

15 O Then, on page 14 at line 8 and continuing
,

~

16 on,-- I'm sorry'-- line_18, and Continuing onc

1

17 to page'15, is that analysis not done with any
~

'

is particular code? .,,
'

The anal ~yses . starting :on page, %) fi, :;
J r r > p. g p f ., ,,.

s.14 jand carryingto A
7 , ; ; ~, . 3 i<-;; s

over through page 16,,line ,4, mis _.- .it ,is based' na:20-

1 $o tifat UNs 'wEi' ten just2 computer-code, a spec

, .- , .e .

-

22' simply for this testimonyt just < setting' forth some-
,

.23 calculations. It is not either of,the three codes that

? - 24. .you'were talking about, but.it does include the new features
~'

. ,.
''j|.

' as that is within the new code, or.-the new model.
E,
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O Am I correct that the new model uses a'different '''

a- version of the' Craft co'de that was used'in the'-

. < .

3 approved version?
_

4- 'A .Yes, it'does.

~

Could you describe to us what.the changes -~ s1 0,

'

-e :are?

-7 A. There are' several changes that were added,

e or made to the Craft 2 Code. One of the changes was, we

o have added a nonequilibrium pressurized model.

io ,

We have also'added a two-phase slip model for
.

u'se-in simulations'of.small break LOCA transientssi

12' with reactor coolant pumps running.
,

'3 We have also ' developed a'new two-phase-Q i
. \q

'RC pump model for use'~in simulations, small break LOCA~i4

simulations with reactor: coolant' pumps running,.which'isis

.is based on Combustion Engineering-EPRI data'.

We have also made severalfChanges to the steam'i7

i s '' ' generator model. That's all.-

, :| [ _. d.3',e ; .)(! "' *'
,

.

}t' ! , ( -) ;se;;is- j "
r !

,} ,
'

' / %, , -

20 .;;n, $|9+

. >
-

.

! % [ #- ba' I

,

' _ =
' '

y 7 g ,, * ' + ^( qq. ,
<*4,

. 5, o t.- , 3 \; s

22 ' <

*
23s

' '2e

25
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'

1
.

.

,, , ;, . ~ , , . . ,

=16cl. Q Are both the approved.and the revised models

-(~b.

.V' a thermal equilibrium models?

3 A The. approved and the revised model was it?

4 0 Right.

f

's A They are both equilibrium models within any

e control volume. You'can still have nonequilibrium behavior

7 in.the system as a whole, but within a given control volume,

e it'will be equilibrium.
,

s -G And the new B&W model is also a thermal

to equilibrium'model within any given' node with the exception

is of the pressurizer;'is that correct?

12 A That's' correct.

is G On page 3 of your testimony,,you discuss the'

i4 additional . control- volumes or nodes that were added to the

is ' approved. code to run the calculations after the TMI
,

'

accident that we are referring to.as'the revised model..ie

17 Can you describe for me physically with. reference,

is to the plant system what the new node corresponds to?
t

is .A. Okay. First'let me just correct a little bit of

2o nomenclature in the question, if I could. '

2 This analysis -- when we added the nodes,.we

added it to the approved.model. The analyses were done with22

I m. - ' 23 the approved CRAFT 2' code.-

.m 24 Now, physically describing the region that was

V
as added, what it is, is, we broke out a volume between the --
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'ldc2 1, between the 90-degree centerline of the-180-degree' bend in
, -~.

.

s> a the hot leg.down.to that region' extending from there,Ethe

3 piping down into'the upper plenum of the steam. generator,

4 and then the' tube region to the elevation of the auxiliary

5- feedwater .spargers.

e G' You.may have answered this, but let me'make sure.-

7- For the new - .for.the node' representing the up side of the

.e hot leg, that physically extends from-the top of the U-bend,

.the midpoint'of the 180-degree U-bend down to what' point?.
'

e,

Is it'all the way'down to the' vessel outlet?to

It A It extends from the 90-degree portion of the

180-degree' elbow down~to the inlet- ' nozzle. I can't
'

12

.

I, )' 13 remember whether it includes the. inlet-nozzle or that it
~

14 doesn't. But it is right to that basic point in 'the

is system.

g' Would that be the inlet or the outlet' nozzle?. ie

'

17 A ' I mean the outlet nozzle.- Excuse me.
'

<

is ~ G And when you did those calculat' ions,.the revised

is model, but the approved CRAFT code with the new node,
.

'2o does 'that model calculate one temperature for each entire
~

2i node?',

22 A Yes, it does.

23 0 So, with that revised model is it possible for

'the' code to predict that'the node representing the up side24

'

of the hot leg is entirely' fille'd with liquid and the new "as
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, s' NUCLEAR REGULATORY COMMISSION.

s ~
,

4 ' This i
+ "-

s' tio certif y that_ the attached proceedings before

' s ^

the Atomic Safety and Licensing Appeal Board,,

in thi matter of:. Metropolitan Edison Company, et.al.,]
e

i
'

*

,' (Three Mile ' Island Nuclear' Station, Unit 1)'7

s -Date of Proceeding : March 16, 1983

f* * Docket N, umber: 50-289 (Restart)

10 Place'of Proceeding: Bethesda, Maryland
,

, ,

1
.

I1- ; were held as herein appears, and that.,this is'the' original'
,

d
^

|

- transcript thereof for the file of the Commission.12

[

.

'

,- p F, t "; e' ; 1 - ,nn7g <- + 3:3- - , - ,
- ?. ,e jj - .

-

--
,

< o 4 5
- - '

z. . ;d i' * Frank *G. Tayloe'
.v-

'
, <

,

4 ' 84' . Official Reporter. . (Typed)
,

- -c , ,n e f ., c.,, ..

,0. i 'k ? I'< .

15 . [ ' b,u) t
"- y

1-
. : d' < > v i ; L, .j:

le' C t.,4 Official Reporter. (Signattire)
^#

l
i 17

,

.

'g:*

,

*19' ,

!-
t

20

z.
,

21
~ '

.

22
-

g3

'
. . 24' ',.

,

25 -
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16n3 1 node is entirely filled with steam?

!
k/ 2 A It is possible for the code to'do that. I would

3 not expect it, but it is possible.

4 G Physically that condition could never occur,

s could it?

6 A I Wouldn't say it Couldn't occur. I would be

7 surprised if it did. But generally what we see is what I

vill call the up side of the hot leg, the connection frome

the vessel to the 90 degrees on the elbow, on the 180-degree9

io elbow. Typically what we will see in some of the

it calculations is a very large volume of liquid being trapped

12 there with a small steam bubble up in the top of the

(~') 13 volume while this extra node could indeed have a very
ss

i4 large fraction of steam in it, and that just simply

is results from the differences in the densities between the

us steam generator, which is cold, and the hot leg, which is

17 warmer fluid, and the bubble tends to collect on the down

us side of the piping.

i, G If within each node the code calculates one

2o temperature, how is it that the code would tell you that you

21 have steam at the top and liquid 'at the bottom of the same

node?22
i
'

A Well, the code does a mass of energy balances23

| and tracks inflows and outflows from the system.e' 24
(1 v

as obviously the node has got to be filled with something.
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;16c4! 1 .So if'the system is saturated, it will then calculate how
,..

's) a much steam is within any given control volume. It also<

3 calculates the separation'of steam within the control

4 ' volume based on the. wilson bubble > rise model, and that

5 . steam can.then collect in the. upper. regions of the model,
-

.

so the output from the! computer code will give you thee

7 -total ~ steam mass within the volume, and it also will

tell' you how much of it is in solution, if you wish beforea ,

e -- the two-phase mixture, and where that mixture height

. to is,.so you can tell"whether or not there is a steam volume

si trapped in the upper portion of that volume;

12

im.

( 13-

14

- 15

16

17

.

is

19

20-

21

22

;-

23

U(*%
2A

25
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' 'G If we could focus on the precise language of the
,.

\ a '
'

Board question which you are asking here: It is, "Whether

8 the m6dified B&W ECCS evaluation model for Small-Breaks
4 that' predicts the boiler condenser process is an.
s - NRC-approved code under Appendix K, 10 CFR Part 50."

6 .Is the answer to-that question yes or no?

7 A. The answer.to that question is no, as I have

i .
a stated in my testimony on page 2, lines 24 to 26, that

8 sentence, where I stated that the model -- the revised

10 model is technically not the approved ECCS evaluation'

88 model.

12 0 .In the middle of page 5, around line -- I guess

O'

>> it s.16 -- vou auote e eortion of 10 CrR. 50.4e which
8' reads', "It had to be calculated for a number of postulated

'5"

. loss-of-coolant accidents-of different sizes, locations,

16 and.other properties, sufficient'to provide assurance

17 that the entire spectrum of postulated loss-of-coolant

la accidents is' covered."

19 JUDGE EDLES: Ms. Weiss, do. you want to speak

2o just a little closer to the microphone,_please.
4

21 BY MS. WEISS:g
.

- ::2 O What_other properties are referred to there

'23 -by the regulation?

P 24 A. Generally that has been interpreted to mean
b

>

~

25 - one of two. items. First, the nature of the break', is it a
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17a2 1- -double-ended guillotine-type break, or is it a split or a
~

,9

a crack in the pipe, and the.other situation being the

3 discharge coefficient.

d- -g There is another portion of 50.46 dealing with:

5
- .long-term' cooling.

~

6 It states-that after any calculated successful

7 initial operation of the ECCS, calculated core temperatures

a .shall be maintained at an acceptably low value and the decay
.

~
'

~ hall be' removed from.the extended period of time8 heat s
.

io required by:the long-life radioactivity remaining in the.

I1 core.

12 For TMI might this.-long-term cooling mode

13 - be either high-pressure recirculation or low-pressure

14 ' recirculation?

15 . A. The~1ong-term cooling mode at TMI-can be-
. .

recirculation ~from:tlke reactor building sump through'the-16'

.17 LIP', or'if the pressure stays elevated, through the LIP.

,

is at HPI in a piggy-back fashion.

_ to G So the answer is yes,'it could'be either-'

2o high pressure or low pressue?

A- .I answered it that way because I just. wanted21 -

22 to make sure'how I was interpreting your statement. That's

23 'why.

m 24 g I don' t mean to criticize you,
'

b-
'25 What is the' answer to|the question? Yes?--
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1 A. Subject to the definitions that I used,7yes. ;

~

.l' .-

-
2 0 ,What is the range of break sizes for which it is

3 ,necessary to have.high-pressure-recirculation?,

4 . A.'- I.'m not' exactly sure, but my guess _would be it

's: would'be on the order of a .02-square-foot break or less;>'

and it wculd'probably not be'needecI for.those breaks ine

7 'which1.the systemTwould remain in|the liquid natural

e circulation, the LO5s.. u. ;
.

* 0 For how long would it-'be necessary to maintain

to the high-pressure recirculation flow in order to satisfy

111 .the portion of 50~.36:which requires keeping the. temperature.

12 .at acceptably low levels?

,p
Q 13 A. 'I don't'really-know the' exact answer to that.

.Wn 14 With the HPI throttling.. criteria you would expe~t to bec

'able'to bring the system down in probably,1say, less than ais

16' month,~to pressures in which the' decay heat removal system
~

17 .Could operate. But'it|would obviously beLbreak-size

.

-dependent.is

19 MR. BAXTER': -Could I make a comment off the.

. 2o record, Mr. Chairman, just a minute?

21 MS. WEISS: 'I would-like to continue the

22- questioning, unless there'is some reason for it.

- 23' MR. BAXTER: Of course ~there is a reason for it.

("S 24 JUDGE)EDLES: Let's go off the' record for just
%'

25- a moment.
,
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1764 I JUDGE.EDLES: Back on the record.

~ z BY MS. WEISS:

3 G Is it correct that there have been no computer
4 analyses with any of the'models, B&W models.yet, for,this

s long-term cooling?

6 .A Well,.there.have been calculations-performed to
.

7 demonstrate that' we have established the necessary

conditions to assure that long-term. cooling will be- a

9 developed. Follow-on calculations from there are not

~

H) necessary, and so they have not been performed directly.

It G 'I have proceeded to page 7 of your testimony.
,

in . Can .you give me the total tube area for' the

,,
T) 13 TMI-l steam generators?

14' MR. BAXTER: Is that surface'or cross-section?

~

15 MS. WEISS: . Surface area.

to THE WITNESS: Okay. The total steam generator

17 surfaCO area for'the tubes is on'the order of 115,000

is square feet per generator.- Now, that is for the entire

19 length of the steam generator.
,

20 0 With reference to the figure 4-12 that you were

2 using earlier ^and'that.has been~ bound into the record, could
-

22- you tell me what percentage of the tube'areaLis above

23 point A?

(S 24 1 It is roughly 50 percent of the tube areas
%-) '

ats above that point.-
.-
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G Can you tell me what percent is above point B,
-

( ~\~/ 2 the emergency.feedwater inlet?

3 A It would be less than 10 percent.

'Index 4 -BY MR. POLLARD: ,.

s G What I.would like to you took at is figure 12-3

e in Lincensee Exhibit 87.

7 MS.-WEISS: --Does the Board have copies of that?

e JUDGE.EDLES: Yes.
,

o BY MR. POLLARD:
'

io G The dimensions shown on the left of the steam

. (i generator, am I correct that is the' distance from the lower

: 12 tube sheet, from the top of the lower tube sheet?

A Yes, they are.,3
,

i4 0 Is this drawing sufficiently to scale that'I
-

could interpolate by measuring between the variousis

' dimensions or.h' eights listed:on that figure?-is
.

37
,

It appears to be.'A

TIndex~ ig > BY~MS. WEISS: '

G Do you know what percentage of the steam-i,

2o generator. tubes are actually sprayed by the emergency

' feedwater flow?2

'
A- Well, the actual number of tubes, or the22

| percentage'of the' tubes that are sprayed by the EFW flow23
;

is a function of the initial flow rate and the distance-

24

as .down from the EFW sparger elevation. You have two effects:
*< ,
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3 There is basically a linear function as to the number of
i -s

tubes that are initially wetted right at the EFW' injection; .1 A) a-

3 . point, and-that is shown on figure'2-11 of Licensee's

4 L ' Exhibit No. 87, Land you can see it is basically a straight
.

s'. line.

e Now, as you move down the steam generator, you

7 have spreading of the EFW flow due.to pooling on the tube

~

a. support plates.

'

'

, As is shown on figure 2-7, which will -- of that

same exhibit -- you can see how the normalize'd surface, howio

is the surface by the EFW surface changes as a result- of 'the

movement down through tihe various tube support plates.'

12

. ITOx BY MR. POLLARD:,3
'V

i4 0 With the information thatwe have on the record

in.this proceeding,- is.it.possible to constru'ct either ais

' graph-or a. table that would illustrate fo'r TMI-l these .

17 percentage of the. tube area of unplugged tubes.that will.be
l'

is wetted as a function of EFW flow.- .

,

The= reason for my. inquiry, the graph we have'herei,

p

tells me number of tubes versus height,.and whatiI, .of2o

L

course, am primarily interested in is,-what percent of the21 ,

surface area is actually wetted of those unplugged tubes?22

A. Well, I can't give you a correct number with23

even the information that. is _ right here directly. However,
2,

%)
I can kind of give you the ultimate,effect after theas

q , .
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'

| spreading' occurs by. referencing you to figures 2-17 andt..
[1
:' ' n- 2-18:of' Exhibit'87..

'8 What!you.see there are.-- there are EFW wettedg_. c

I4
,

, zones (mapped out. Now,fthat-is~ based.on having ' penetrated
t ;tio' 10'. percent into the' steam generator, which for- the flows

a4 .e' rates at TMI--1, you would wet about 10' percent of the .
~.

7 .tubesibe' fore the flow would reach the overflow-point in the.

~ s pump, the EFW-flow had pass'ed that point. The model
-

+ e' .t! hat weLuse only takes credit for wetting 10 percent. . We
'

_

,

to don't allow it.to exceed that value.

'

. hat ~you see here on figure 2-17 is that-in thatIt W

;12- steam generator, if youirun-through the numbers, I think,

h '13 |the numbers ought to be somewhere'around 20 percent'of1the- .

14~ -tubes are plugged in their peripheral regions byIthe ,

.EFW--injection points,5by their nozzles.15
7

le ^The other steam generator, the B-lcop,ias is

17 'If3adily illustrated on' figure 2-18, there:are very few:

is ''ubes.that;are plugged, and that number was,-I think, to.

;be-right at 8 percent..to'

'

2o- D Figures ( 2-17 Tand - 2--18 cin - Licensee 's Exhibit 87, "

-

2- -is-|that figure-for.a-~'particular elevation, or height.of
.

'

22< the ' steam generator?

23 . A. It would'be'right at the elevation at which thep -

'EFW.had spread to wet 10 percent of the tubes, and I .

,
24

believe for the flow rates atL TMI', jthat occurs within --25'

.
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i I'think it is about'8 feet, 8 to 10 feet, moving down from
yy
LI 2-' the EFW.sparger.

'

'

So,. basically what I'm saying is, by'the time'thes

'

4
"

EFW has' moved from the sparger clevation,110 feet down into

the st'eam generator,~this figure -- these figures would '.s '

., -
represent.the tubes that were wetted.from that elevation down,-e.

7 basically,

e' G .In other words, at an elevation above that
~

9 ) illustrated on figures 2-17 and 2-18, there would be

'to less tubes wet?<

:: A That's correct. ,

12 G In doing your calculations.for heat transfer when

(W. . ,3w/ you were looking at the effe'ct'ive heat transfer.from the

i4 spray, what EFW flow rate were you-'using?
.

is .A As-I remember it, it.was about 400 gpm per steam

is ' generator. '350 to 400 gpm, as;I remember it.
1

i7 .S AM I Correct that at higher elevations than-

:ss illustrated in figures,2-17.and 2-18, these semicircles

,, .would be somewhat smaller in terms of.the. number of tubes

2o - we tted'; is that correct?

21' A. That's correct.-

G Now, at higher elevations than these figures,22
t

23' is.the percentage'of tubes being sprayed -- excuse re --

^

24 1et me try it again.

v1
as' of the tubes,being|-sprayed at higher elevations,;..-
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8 'what is the'' percentage of plugged | tubes?!
,

. (/ . a A. .I don,'t' remember the'exa'ct. number,,but. generally
'3 as-you move up the steam' generator from the point' illustrated,

d
those figures are-illustrated, you will have a higher

o
5 percentage of plugged tubes in the1 region ~.

6 0 -And is that because most of the tube's, or|a high
7 percentage.of the tubes that'are plugged are on-the-

e~ periphery of the bundle?s-

9 A That's correct.'

'O JUDGE BUCK: Mr'..' Jones, could I~ask one question?
'

11 I couldn't quite understand your answer.on

12 figures.17'and 18. Is there no further spreading below
~

.O. ->> taie 9ertiou1er 1 eve 12 de1ieve vo= eeid taie wee adoue-

'84- .10 feet down.

15

16'

17

18

19

20

21

22

23

- 24

a ,+ - . , ..

25 it J' i ' '#

t - ) .'4 {
*

*,
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.THE WITNESS: Yes. This.is 10 percent of

. a-

the= steam generator tubes'being wetted.

I don't'really know whether or-not8 --
..

-

# we'doni t have any data which substantiates anything further

s- -than.the 10 percent wetting. It is believed, if you
-

* were' . filling 'the steam generator up from a lower *

.

~^7 , level, you would probabby.get additional spreading for
.

e exactly the same reasons that you'got it to'this point.',

.

Within the analysis models we take a' -|
o

-
'O limit.of:10 percent. We-do not allow more than-10 percenti

. '' of the tubes to ultimately be wetted.
~

'

12' JUDGE BUCK: I. understand.,

.

19
,

Q. 8 3 '' BY MR. POLLARD:
,

i34 Q, On. Figure:207, am'I' correct that.

tube support' plate 9 is what is' illustrated.'in Figures35' '

r

. ' 16 ' .. 2-17'and-187 '

i A; No. I. don't think you are correct there. .I'17

te .think relative to Figuresil7 and;~18, you would' be talking
'

i ! ,. ? ' \ ' i ; Y .' j K _ L j'r'
,

more .like probably, s hiewliere arodnd ) t$b )sh'ekt .11 and
'

le

|

| 12, about tube' sheet 12. [: ? '/T - }
2o ,

. : L:
-

.m., .-.
. .

21 Q .Just'-for'the record, Mr. Jones, when you.say
? 2;b -'r

.

>;
,o .. , .. y ; w 3.

22 " tube sheet;" you really mean tube support plate?

Tube support. plate. Excuse me.23 A <

'
.

24 Q< ~ Okay. Let's'just pick'one. Let's say.it is :

-p). \. ..,
.

; as 11.
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Ej-18-2 1 11.

Ip'D s MR. POLLARD : Isn't that what'he said,'Mr.

Daxter? I'm sorry.- I hear.the whisper,,and I get3 -

'4 distracted.
.

5 BY MR . POLLARD:
,

| e Q Am I correct that-you said tube support-

; plate _11 and.12 are roughly equivalent to Figures.17 and'187.7

e A I amended'that and said it was tube support
J

s' ' plate 12 after looking.at Figure 23 for relative-
~

to elevations, around 12.

.

si 0 Can I use Figure 2-7 in conjunction with my

12 knowledge that Figure 2-17 shows that about 10. percent

-

s3 of'the tubes will be setted at tube support plate,12.to

i4 determine what ~ percentage of the.. tubes will.be. wetted'at_any

J
~

is tube support plate above 12?

i . .

is A You'cannot-use. Figures 2-17 and.18 to infer how--

37 many of the unplugged tubes,are wetted above tube support

plate.12','

no..ie

f = *17 ; d. /;. . i . ' P , * ? i, S. . .-g,;
t

,

8 , ,

I'in~t'rying d. o ia.dalyz,e.4the/rdco<rd in: i, O Well,
-- .. .. ~;

.

2o this proceeding. Suppose;I, wanted to, determine;from

} I;h,/.Y.24' ;...1
'

''
t

. the record, what percen't'of the tubes -- oh, forget21
,.y. m. ,4,

K- v . -,..

whether or not they are plugged or not for the time being --

22

how do I. determine what percent of the tubes are wetted23

' above tube support plate 12?24
. O.

25 A You would . have to get the map of the steam - -

?

'
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'

' generators in order to do that, and shat' is not-in the'

a record.. That is, that I know of.

3 Q You mean the map of which tubes are plugged

i or:not plugged?
_

~

., s

I s- A- Yes, sir.
,

, e O Wel l ~, forget about that.' -Let's'just talk
~

abouti if all'the tubes were unplugged.!~ 7
-

4

a A If all the tubes were unplugged?

o Then what you would . take -- there are a ' set

to of equations on pages 2-10 and 1-22 cf Exhibit 87.

in Equation 1, which is.the AZ over A total, knowing the EFW flow

in. rate, you can then. figure out how many tubes are

'O *e "e 2c' v ' '"e 1"Je 't " 9 1"'->>

'

i4- Now, that-is=a~-----that.will tell you' -,in'a-

is sense, the percentage of tubes wetted relative'to.the total

is . tube area. And then applying. equation:2, you can then'

obtain'the number.of tubes wetted relative-to the. initial37

to Penetration.as you move down the steam generator from-thes rr
-

f t'^ ' .: i -. - : -
>

., , ,

'

,a
3 ;V O I ' '

#
.. ''

j/ EFW injection point. ' w .. - L--'
,,,

xx BY M S . WEISS: 3 :-[ E ' '' './ ?, i-2o $ <

<f. r.i: ., '

y . 7,

0 of the three3B&W.models, approved, . revised,
. 2

4,, ; , t. , a, i'.|. ,

the new, which.of them' assume that all of the emergency2,

feed water tubes -are wetted?2.,

A The way tne approved |and -- well, the,,

~

as approved and the revised models use the same Craft 2
1
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J-18-4 computer. code, and that computer: code did ~ essentially

( v.

N s assume that all the tubes were being wetted.

~

3 0 On, Figure 4-12, which has been inserted

into thertransc'ipt,;could you indicate for me'where main'4 r
.

s -feed water enters?

e A I think figure -- I would prefer not to

'7 _rdfer to Figure 4-12. There is not a lot of detail ~there.

~

e- I would rather refer you over to Figure 2-1 of Licensee

o Exhibit No. 87, and you can see..from that figure the Item No.

to . 4-is the EF -- is the main fee'd' water injection point

'

It into the downcomer of the steam generator. .,.

.

2 O That appears to me to be at approximately.

i ) 95 percent of the_operat'ing range.~ LIs _ that about right? -33

- i4 A That's 'probably right, though it does not
-

,

is ' enter in the tube region. It enters into the downcomer,

is part of the generator.

17. Q Is'. main feed water designed to spray ,

M

directly .on the tubds in the,w'ay tha6 emerg'ency| feed water5 f
is

R i- y. . ,:- .
,,

'''
is?-

'' '

ie
' '

ir

ao A No, it is not. t'

,. ,
. . .

21 0- Is it true:t, hat'in1 calculating' primary to.
,. .

'

22 secondary system' heat transfer in the boiler condenser '

23 mode'that both the new and revised models input the-heat

r~g 24 1 transfer coefficient and the heat transfer area?
-()

as That is, they'are f'ixed and input to the calculation, rather
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-
.

.

.j-18 5 ,I. than calculated by the model? ,

j~y.I

V a A No. That-'is not correct.

3 O' Explain'to me why I'm wrong.-

4 A You stated the new and revised model.- The'new

1s model,'you;actually have the, provisions for 'the'EFW spray-' ~

. penetration and the movement down through th'e steame

7 generator, so you in fact calculate how many tubes are
.

'

a . wetted as a function of distance down.the steam

s generator.

to The revised and.the old model, you did input
,

si directly -- well,' what' was in the revised model, in
.-

the revised and approved'model,,or the approved Craft 2112

f(]' is code, is an overall heat transf'er coefficient for

14 the steam generator, a UA term, which is held

is constant throughout the~ transient. -

is The new model in fact calculates via a set'of
-i .

.

. .
. . .

| i7 correlations;what'the ac.tual' heat transfer coefficients'are.

. ,. w ., . , - *A. -

I meant Eo,Isap t,he rbvi5e~d'|and'' approved.fis O
ji: i?'', . .i,, , t ,

is - -You listen a whole lot more carefully than I-do.
' ^ s-$ . , ,. ; ; <

Could you'itel1[imehhat!' you;.mean byl the UA~

2o

n. . ... .
,.

21 term? , ,_ . e a 4 -,

,

*

A That is kind of a' standard-term for heat transfer.-22

| ' 23 The "U" is.an overall heat transfer coefficient, which
['

' would account for the heat-transfer.on?the inside surface of
.

24

25 'the tube'throu'gh-the steam generator tube, a conduction turn,_;
,.

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

NORFOLK. VIRGINIA4

t -

t



vme

- ,
'

A t

-
-

'

. 484*- 4

j-18-6~Jl~: s. and then the'. heat removal through the steam generator.
,y_ ,

8) It is a lumped heat transfer coefficient.i

.
,

3 ' The "A" is the area of the generator. . So the
,

-

. t/Af in' a sense is a capability. term, if you want, ford

s' heat transfer, so that the heat' flow Q-woQld-b' equ'al-e,

e to UA Delta.T, .the difference in_ temperature between

7 .the primary'and Secondary side.

. J. JUDGE EDLES: Ms. Weiss, let me ask you : I

.o would lik'e to take-a'short-breat at some point. .Would
.

'

to .this be a convenient' stopping point?--

:: MS, WEISS: This is fine. Yes.

12 JUDGE EDLES : Okay.-- .Why don't we take a
L

- is ten-minute recess.
,

'

, ~14 (Recess)
_

r

.

15

164

4 a

t ,,t -

17 ,, i
,

.p g *-. fy .
,

i - p ,!? r * ^, f. , . -
> * *

, je
10 - t , p. f, , 1,

, ,, s <y
' 'l,

1 ;g ! % , . ! ) ' ' '.i ', 9, . i -
:

;.
,

4
-

18 '- f' 3 i , , ,,
,

!d ',c /_ f'''. .

#
*1 ' '

,.
* * ' ' , ' ' '* '' -20

1. ~
* v" , * _; y. g r - e - > s,

*- , -;.; ; .

,
-

's

22
',

F

'23
,

1
'

r

-' 24
,

'

- %.)
25
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Lj-19-1 1- JUDGE EDLES: Please be seated.

k -

.. .

.. . . .

2 Would you-be kind enough to close the door
,

: 3- in;the back.,

XX 4 BY MS. WEIS'S :'

,

s: O Just to clarify the record, I wanted to

e summarize your answers to the last.few questions, . if

7 I could.-
i

s _Is it'true_that for-the approved model-and"

,

e the revised model, both.the heat transfer coefficient and the

to heat transfer area are inputs-to the calculation?

11 A= That's correct.

4

.t2 0 -And they are fixed - they_ remain' fixed throughout'

,

,

. 13 .the calculation?,

t '4 ,A .Thatfs' correct, also.'

15' MR. POLLARD: Mr. Chairman, just,for the
.

-

-
.

' - is. clarity of -the ' record, we had thought .perhaps it.might be useful

~

17 to have bound-into the transcript along with this.other
f} j'] ; -N , s .}p .; s g,, j'

Figure 4-12, Figures .2-1 and, t 213 Ifrom Licensee 6 Exhibit 87.i 'te
+ <* . , , , .? -

,

te JUDGE-EDLES:. You'mean bound in at this point?

cQ ,1 7| t ,-H' .d -j

2o 'MR. POLLARD: I' thought it'perhaps-would be'

. .- -

) ox _ _.
i

21 more convenient if we' bound tliem;in with the other figures,
, ,

[- -22 since they are-.both together.

r. .

'23 JUDGE EDLES: Does that pose a problem
,

!
,

|
-

~ 24 for anyone?:

! O-
I" ' '25 Okay.- Let's bind-them in at this point.
L
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j-19-2 1 (Figure 2-1 and 2-3 f ollow)
''\i

2
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9
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11
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' 15
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17
~

s

a,

'

18 i

' *

J $gg
,

7 # f

l

20
,

21

22

23

(
%,

25
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Figure 2-1 NUCLEAR ONCE-THROUGH STEAM GENERATOR (OTSG)
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i Figure 2-3 OTSG TEMPERATURE SENS0R LOCATIONS
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XJ-19-3s 1 BY MR.RpOLLARD:

C\
- 'd 12 _ 'O Mr. Jones, on Licensee Exhibit.86, Figure E-1,

. - -

Jon page E-13, ' it is labeled Craf t2 noding generator' 3-,

'4| for small breaks used in previous SBLOCA evaluation model.

5 My q0estion is, is 'it correct that this is the
~

'

'~ s noding diagram for.what we have been. calling the

7 revised model?.
'

s A Yes,'it is.
.

s- O And4 is it correct that, f or example, nod'e 24'

'

/ to -is the new node that.was added in previously, 23 and

ti 24 were the same node?
-

12- A No,Jthat is not correct.

* 13 ;Q Can you explain tofme why-not, please?:

,

14 .A- Nodes-24 and 25 are the two new nodes-that. ,

is- 'wcre addedito the model. 'However,'previously nodes 24'was

; ie . combined with node 5, and node 25 -was Jcombined with'
.

~ iv. ' node 15. ~
f ma - peay ",,

/, .;
-

-

, ,y
5 s; .n, .p, t'

We,havesolso s,e,p:aratedithe'up-a d down sides
,

i.is.

leg piping w'ithin thhinodel; Ithe boded model.of the' hot3,
ri C '',7(r ;' '

g , ,

2o' -Q Now, is~ it correct;that in the revised
- ,f'- ,, -! a -

;i

21: model, the entire secondary side of the steam generator.

22 is' represented by one node?
;, ,

23: ^A For each steam generator, one node is used.

W 24 O Focusing the next series 'of questions on the boiler

b'
'as - condenser caipulation, using the revised model,

-
, TAYLOE ASSOCIATES
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1488''

' =J -19- 4 - 1 recognizing that the heat transfer coefficients and '

,m . .

. -
,

.Q. '

.. .
a the heat' transfer areas were' fixed,' is it-correct,

'

,

1

s then, to conclude that the heat tran'sfer f rom primary'
-

. . . . . ..
-

d to, secondary depended solely uponJthe codefs; calculation.-
. ;.

in the differerice in temperature | between t'ho primary a'n'ds

o ' secondary sides?
e

7 A -That is correct.. '

e O. On the secondary side.of .the st!eam generator,
.

during'the boiler condenser. mode, part of.the. tubes ~e-

10 are subnerged in liqu'id; part are in steam; and part are
,

t1 sprayed .by 'the emergency feed water; 'is ' that " correct?
1

,

'

12 A. That is correct., -

.

r

.hG 13 Q. Would not'the-heat transfer. coefficient for'

14 those' three' dif f erent. conditions 'in' the tubesibe ,

15
, different?

is A Yes,.. they would..

.

,

s
,

17 Q. iBut'.'the [ code Iish's ope} heatC tr6iisfEr, boefficient'
{ :.% I i k1' s tI o'4*,

'

te,
.. >>:^<w i , .; 4 ' b { 5-, .

.

for - calculating the pr'imary 'and- the' sec,ond<ary;'faside;~it is not
. , '. . '

g. C. , a ;
..

affected by whether or not th,ettube'.(is submerg;ed-in liquid-
,

Jte n
< - y, - =. , i. 3. . ..m..

2o. spray duririg. steam? - ,<f , T 7 a 9;. p;:n : 2ng;"

fc ,
w tr .. c, .. ,

s

at A_ For the presently approved Craft 2 model,;.the one'<

322 thatT was ,used for the.' approved 'and revised studies, -it. -- --

23_ will-use[only one coef'ficient for-any given node used in:&

.

' '

.- 2r thersteam generator. ,

.

as we have the- steam generator broken up into twot

,
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i

1 (nodes,' so that'we do have somewhat different UA terms.

(N
D'

.

C -for those two volumes. 'But it does not -- the code'does

~ 3 not know whether it is sprayed, steam, or immersed'in

4 liquid, not the approved Craft 2-code.
'

- 5 Q When you say you broke the steam ge'nerator up

e into-two nodes, you-are referring at-that. point to the.

,
7. ' primary side.of the steam generator?

a- A That's correct. On Figure E-1, those'wouldi
. .

s be nodes 5 and 6 and 15 and 16 for the'two steam '

to generators. _ ,

11 Q Can you-tell.me physically.what is:the dividing.
,,

12 line, physically in terms of some physical' feature of
~

t

13 ~the steam. generator, the dividing .line between-nodes 5

Lt4 and 6?

-is A 50150. Halfway up~.

te Q' That is halfway between the upper a'nd lower-tube
. .. .,

.t7 sheets? -f ji 'p ,p ', j,: y j [ ,[_3 ;[ , f * '
, , . . .

()! ! _ U ' i..'D 1[ Q '
+

te -A- That'is correct.
* + | .

r ^ ', i; .r .,
.'i , fi. s. .t. - *

is Q Now, if wefloo.k!at theaheat transfer

-coefficient and what might.afEebb it'ifrom N elprimary side,- -

'

2o'

-21' on the primary side of the steam generator tubes, is. it.

,

not' correct that.some of'the tubes will contain water,'some'

22

23 will contain steam, and'some will have condensed: steam

W 24 running down the inside of the. tube?
't,)* <

i

25 A Well, I'm not sure I'=can quite agree with the way.
.

f

.TAYLOE ASSOCIATES
'

< ~ REGISTERED PROFESSIONAL REPORTERS-
. NORFOLK, VIRGINIA

, . . ~ > . . ,_,1- .- ' .. _



- t
, ,

4

- n
- .

-
,

490

j-19-6? I' 'you~ phrased it.

~

, . . 2~ Within a single tube, it'coul'd be partially

-
' 8 ' liquid filled and partially steam filled. That across- the

d tube bundle would be' pretty much equal, with'.the ' '-

8' exception of the . tubes in which you mi,ght have boiler.
,

.e icondenser. Indeed, it could-be a condensate film which is'
,

7. formedIin that given tube,

e O Would the heat transfer coefficient fromn

8 , primary to secondary side be affected by'whether there
,

10 was liquid steam or condensate film cn1 the.inside.of
,

'
_

l' the tube?

.t2 A Yes, it would.
..

'

m

,-13' O .Can you take the case of steam,on-the inside ofxj ~

14 'the tube compared to a tube with a condensate. film on'it.
.

'5 Is the. heat transfer coefficient'here ---let-

16 me'try it a different way.
{i ( +, :< -, ,.

17 Does thd; press he'of ' coddhdsa'te' film
-ia -increase or decrease the,. heat. transfer coefficient?

' '

* : !!i .
,

19 That is, from primary Eo secondary?
'

2 >+

c,
.

- s . , ~s

20 A It tends to decresse it.- 'Now,lidt me --

the. question in my min'd'--21

'

22 JUDGE BUCK: Excuse me. I didn''t get that

23 answer.'

r~} 24 THE WITNESS: It.tends to decrease the heat.
N.J.

as - tran sf er '. The reason I'm saying that is that I' have a bit of
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,

~j 1937 '1' . difficulty in separating'just the primary from

;p'
-V: a the secondary, because they are responding to the sarue

1

3 ' conditions, to some; secondary.. side heat. removal. condition.

4 Now,-the.effect of forming the film in.a

ts condensate is to reduce heat' transfer, because the
: .a ,

-e' : process is basically conduction limited.

J_7 ; If I have' steam on a cold tube with. no con'densate, -

s- - film, it'. s going to have a very, very high heat transfer
.

s' coefficient, while condensate film tends.to' retard that'

to somewhat. That is the basis for the answer.

:: It is difficult to answer your-question in
*,

12. the abstract. ~If you are-talking of the overall ~

is Process, which is a' steam heat transfer through the,

34 steam ~ ge'nerator, kind of.a ndtural convection-for steam _versus
~

.

is a condensation heat transfer mode,'then the condensation
.

's. heat transfer mo'de'will be much' higher than.the= steam
'

~

i

7 ,, . , ,, . m, .: ,+

1* c' / r w: 5. : .'a % y
mode. _ ; ; p q;' .; %13 f :. *t. 37 ,

,

L,' , , ), b, t.. ; ' ,. **D \ U . gf d ''

.

( .h ? '.Q ?' (t- |,
,

, . ' ! s i i .g ;M ' ' L. Q.,

;,
"

,gy- ,

'w.) 5 ' .,55 f .

' ' ' '

21

22
r

23

p' 24

%)
25
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.

<

20:1~ t G . 'Is it correct,~then, that on'the~ primary side the
-

.

[ )'
.

N- 2 ' code does'not account for whether the tube contains liquid,'

3 steam, or'a condensate film?

4 A .The ; presently approved CRAFT 2 code will not' be

=S able to. discern'th'at' difference.

6- G And that was the?same CRAFT 2 code used'in what we
~

7 are calling the' revised model; is that correct?

~

~

a A That's correct.,

9 G Let me turn now in the same exhibit'to figure

E-16 on page:E-28,'which'is' entitled " Detail Upper Plenumto

-s i 'Model Noding. Scheme - (Four-NodeL Model) . "
''

12 Am I correct' that this' represents the noding

( scheme ~for~what'we are calling the new model?13

14- 'A N o ,7 it-does;not.

15 -G Can you direct me to'a figure in this exhibit

'16 which does represent the noding scheme for the new model?

17' A -It is-figure E-4. It is basically the same as

is figure 1E-16,-with the exception of only a single node is

19 ' used'in.the upper-plenum.
i

2o' G" Let's direct |our attention, then, to figure E-4.,

2 Focusing-on.the noding scheme for-the primary and

.

o
,

22 secondary side of the steam generator, would.it be a

'as fair' characterization of what has been done is that on the,

-
24- steam generator, we are now, instead of having divided the

,
. .. e

.
.- . .

tubes up into two'nodds,c.-{ divided exactly in half on the25
, < , ,,

,
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20a2 I steam generator, we now have six nodes between the upper.and

( )'' 2 ' lower tube sheet?

^

3 ' A. Well, we have.six axial nodes which are used

4 to represent both.the secondary and the' primary side of the

5 steam generator within.the' tube region, but we do also have

6 a radial noding scheme in the primary tubes. That is, we

~7 have a second two-tube region. radially Split and axially-

a split. So we have 12 nodes'for the-primary side at this-
-

s point between the tube region.

Io G On the six axial nodes, are those divided

11 into precisely one-sixth of the tube length?~

12 A. They are not one-sixth. I don't remember their
_

~

13 exact split. But they are not equally split nodes.
w

14' G Does this exhibit describe for me; physically-
s

15- what they are, how they are actually split?'

16 A. I don't.belieVe"they do.- I' don't believe

17 that is explained. . -

la g- Is it approximately one-sixth, or is'there some

19 important differenCO from that type of a division?
s

20 A. I just don't remember the actual split-up of the

~

2i nodes at this time. I know they,are not equal-length nodes.

22 They were broken'down based on heat' transfer zones in'the-

23 steam generator for the initial performance of the steam

q generator, -but other than that, I don' t remember the lengths .24

O
-

, _,- ,- ~, ,

25 I just know they are a'll on the -- II -

,
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503- i. g was-one of the reasons for' going'to six axial
_-g >

.(v> .2 -nodes''an attempt 1to account'forithe different heat tr'ansfer

3 ~ coefficients'.that actually occur from primary to secondary

4 as a result of whether the tubes are cover'ed-with steam or.
~

s oliquid?-

6 A.' >No,;not really. 'One-.of the-reasons we went

7 to six axial : nodes was -just based on the' way that the
,

e new steam generator model works and'the secondary side -

-

9 [ performance. The new steam generator model, by its

to- formulation, tends to underestimate the liquid [ mass'within "

~

it the secondary side _of the steam generator. The more.

12 - nodes you put in there, the closer to the actual volume you

n
;t ; is get, and it was a trade-off between a realistic, or

.i4 reasonable liquid volume on- the secondary side, run times

is and accuracy that was made in the overall system response.

.16 What. we found was six ' nodes appeared to give' us
_

i7 that best compromise without really af fecting the

te accuracy of the'results.-

is ~G And on, not node,|but flow path 46 and 47, which
'

c2o connects the downcomer to the axial node of the tubes, can

zi' -you tell me, during the-boi'ler: condenser mode the~ direction

of mass flow? That is, in those paths, 46 and 47?22

23 A. No, I really'cannot. Those are'the aspirator-1

c. , 3 24 . flow paths. Their general response during the boiler

.(. .) ' s7 1
': -.qg~g;

25 condenser -- well, even dtiring thei entire.' transient -- is
: 'se

ASSOCIATESTAYLOE ~
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2 0a4 .. -1 -basically'one of, if the level is dropping within'the steam-

2~
generator,there is steam flow from the secondary side tube

~ 3 area into the downcomer. annulus.-
..

'd
.If, however, the generator level.is filling,

8' '

then-you would.have steam flow from the downcomer into

s the' tube region to make space, if'you wish, for the

7 water level to rise in the downcomer. to maintain

s -hydrostatic balance. That gets further complicated when

o you' start'looking at'is the system depressurizing, or where-

10 is-it'golng. So I can't give you a general answer, but that

18- kind o_f describes how the path works. '

12

' %) ' 13

14 .<

15

16

'17

18

to

- 20-
.

s 21

22

23t~

/^ 24
- g ;- ., ..

L L. ~ ,'~ ' '<
,

,

,

i *r- >

25
|

, .

i
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~21al. . G Am I1 correct that the purpose of that aspirator,

O(s 'as'you call it,1is during normal operations for-the purpose
~

'a
.

3 -'of he'ating|the incoming feedwater?

4- A That is its purpose,iyes.
,

s G ~ Then~ comparing this diagram'that we are
.

' ' 's . looking.at to the physical-steam' generator, would it be fair

7 to assume, then, that node'56 is'at' the elevation

a corresponding to the entrance'of main feedwater; is.that'

correct?,

A It is in that vicinity, yes.to

: G In the calculation of the boiler condenser

.12 mode for cooling water.for TMI using-the revised model,
..

-(J~Y .,3 - can.you-tell me, or reference me to an exhibit, the EFW
.

i4 -flow rate versus time for the- calculation?

,

is 'A I'm sorry. It's not included'in the various

te - reports I have with me.

,

17 -G Lo you know what it was?

A No. I just don't remember. That was a long18
.

time ago.,,
,

2o ' G Do you'know whether it was constant over time?
.

A No,'it was not. I do know that the FW- ,21

fl w was'being throttled to maintain a 50-percent level in-
4 - 22

.23 . the' steam generator in those calculations ~with the revised

9. h ;- , 2g . model. And so the EFW spray,would be'on. intermittently as
.

< . 5 , . ) ;'( / f"_, , ', ) f !
. . 25 - necessary to maintain that l.e. vel'. Th.ath..is the~best I can

. . -
-
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t tell you at thisipoint.
sw
'V) 1 0. Do you' recall for the revised model calculation2s

3 boiler condenser ~the steam generator level versus time?

4_ -I know you just answered that they are'trying to maintain a .;

'given ' level'. - But did.the calculation begin with the.s

J

e secondary level'already there?~
.

7. A. That is included in theLfigures I've got here.

e G Well, I don't mean'to put you to'a lot'of
, ,

9 trouble. If you know the answer,~ that is sufficient-:for me.

to A. I' don't remember what it starts to, but the.
.

si level -- at least the initial response.to the transient is-

2 to decrease in level due to loss of feedwater while_you

are' waiting for the~EFW=to come on. .It drops below the
~

i3 ,

34 50-percent level.and then fills back up to it, and_I could

is check the number. .My memory'saysjabout 10'or 15 minutes.4

is G I would like to recheck the number, please.

17 A. I thought'I.had that-figure. 'I do not. .I
;

:

is thought it was included-in this package.. I glanced'at.the-

wrong figure and thought that'was it. I?m sorry. I' don't~is -

i ~ 2o know. It is a-10 to115-minute time frame.

Do you-have some id'a.o'f the-magnitude;of how.G e2i

~

far below,the 50-percent level it drops so I can relate22

1 . ..

to 15 minutes in terms of_ how. much water
'

that'to the 10E
.

.
-

23

was put in in that amount of3 time? j
' ,/7 24

,
,

'.s's- , , . . -sQs - ., ,

2s. A. Generally,.as d remembere it/ sit drops maybe 5 feet
,
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.. I below'the'50-percent. level.

f) ,v 2- G |Perhaps we will do better on the new model.

- ~3 The same question. But~I would like'to.know for the new

4 models. calculation of boiler' condenser,-the EFW flow' rate-

s versus' time and secondary level versus time.

, ;;, .c e- | A, , I fan' t ' relate you' to ~a figure in tihe report.

7 However, the response of.the system was roughl'y the same
.

e to start,'which is the secondary level' drop-down, a_few feet:-

o- .5,'maybe 10; I. don't remember the exact number ~for this one.-

10: But it.was around 5 or 10 feet,.and then it was.b'eing

; c ~. . It refilled by the EFW flower, which-I"think was~in this

12- . analysis we were using 500 gpm total flow rate.
.

~ O te a soo-sem toee1 -

14 A. EFW flow rate, total..

~ 15 -G So it'was divided equally between the two,
.

.

16 steam generators?
i
,

.

And'on page E-5 of the report of 87c--17 A.' . Yes.

|

; to- 86 -- excuse me -- it is stated that-the EFW -- that at '

!
!

| to 950 seconds the secondary said level set point, 50 percent
i

2o of the operate range is reached, and EFW was turned off.

21 The calculation then assumed that at 1500' seconds the EFW was
~

i <-

f
,

; - 22 turned back ontin an attempt to raise it towards the-
'

.

I 95-percent' level.23

.. ,, y .. .-. ',

then.yj$hatjafterthe-calculation24 G Am I correct,p
y, 4

. eg .

.

.r ..

sets the steam generators at 95 percent 'on the operating25
. .
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i - range, theyJthen again in your calculations throttled
./ -

(_) ~a evargency'feedwater flow to maintain that level?

3 :A .That is what the calculation.would have done.

4 The' calculation:was run.only out to 1600 seconds, _ 1550,

s 1600 seconds. So-that-we did not achieve 95 percent level

$
~ at thatitime.. What we~had done was, we had established the-

e

7 boiler Condtnser cooling mode, the system was

a depressurized,fand we. stopped the calculation.

9 G. In'your -- again, the new model calculation, what

so did you assume, or did you assume, the secondary temperature

was maintainAd at? Was it a fixed' temperature that wasit

.ia' inputted to the' code for the secondary side?

O A No,-it wasn't. What we'had simulated-was
.t)- is

%

-34 basically ~a. bottled-up steam generator. That is, no

is - steam relief paths other than-the atmospheric -- I'm not'

ie sure.we used the: dump valves. Probably just the safety1

17 valves on the secondary side. 'An'd then we would do mass

'and ene'rgy. calculations within each of the individualis

generator nodes, calculate pressure, and-the corresponding.i,

no temperatures associated with it. 1So we would go through a

whole thermodynamic set of calculations.to determine what2:

the temperature was as a function of time.22

23 G Now, is it your understanding that if the boiler

-- n . .. , ,

condenser. mode were beinsfused at!TMI-1,ithe operatorf's 24: j)
_ ,

x

s, ,,. , 3 ,
\ '? [< '_ g '. , ',

25 would be controlling the steam dump rate?
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1. A. .It:is my understanding that the operator could...n
V 2 have~taken' manual control of the~ steam generator and

'

:

initiated a cooldown of the secondary side. That'will in3

i
4 ~

.
fact give:him lower. temperatures'than what-was assumed

4

5 'in these analyses,

e 0 Is.it'also your understanding that tha operator

7 may be. manually ~ Controlling the EFW flow?

a A. I understand that he has that capability,.yes,

ichk 9 maybe.
.

-10

f 11

12

. 13

14

15

* .86

17

18-
.

19

20

21 1

22

23
* ' ' |; .

,

'

24

25
'

. . ,
,
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'j-22-1. -Q: My_ question is, if in the course of controlling-

. (%s/ 2 steam dumping and emergency feed ~ water flow, the-operator

temporarilyfstops dunip'ing steam and ' shuts.off thes

EFW flow,,how'long.will it take=for the primary' and4
_

s, secondaryfnide_to come to thermal ~ equilibrium?

A' That'is rea'lly;a question that is somewhat,- e

unanswerable,. beca'use ' it would' be . dependent' on many.
7

~ Parameters,'such-as,.what is the' primary side pressure toa-

start.in this condition, and what would be the secondary =,
,

pressure and temperature when this situation. started..,o

.What I.can say is that as_far as the
~

,,,

. temperatures-in the bottom _of the steam generator,12

.'b th primary! and secondary, _ they will' probably be' f airly well
) 13;

coupled up. If: the primary is above 1000 psi, if I-have,,

' shut off EFW, shut off the steam dump-va'lve,
is.

and depending on where my level is-in the system,,say,
-16

|' f , /1 h f' ,
!.fuhave no heat transfer, twi_th: a1high primary sia'e pressure,

37
y e. .

. s .,. , -

,,- they may :never come to -equilibr,ium.'

^ '
,

.
.

ie

You- wouldn' t' expect ' them ' to, becaus5 the. generator
,,

3 -

w uld be limited to a temperature by"the' safety valves.
- 2o .

So they could.never go -- the secondary side would
,,

-probably.never exceed about.1050 psi. So the temperatures
~

to the steam generator and the secondary side temperatures
,,

may.not come to equilibrium.
, 7- g
' .%./

It is a question.that has too many possibilities
as

-
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i
'

:j-22-2- ~1! ' and basically is unanswerable.'

|
. -.

i - . . . . . .. . . . . .

2 ..Q. Let:me see if I can be more specific, then.j ' .-

:
-

t

3 Let's assume that 'the primary and 2se'ondary side-liquid *

c

levels are at,the same| elevation,L95 percent on.-the4..

^

s: operating range in the secondary. side, and the boiling level

:

at t,he primary side'.is atEthe same level,. inside the: tube.,e-

7 Is'it Correct,that understhose' Conditions that/if-

,

~

st there is.no EFW flow, that you.would essentially-

,

haVe little or no heat. transfer from the primary9

io and secondary' side?.,

i

.ti. A If the-levels in the primary and the secondary

#

12 sides were indeed equal,:then you would-not have any -

.

(f heattremoval -- I won't say|.any, ~ there will=always be-is-

4

I4 some,- I'm sure. But you. would have very little heat- .

<
,

1

115 removal from the primary - system, via the-steam. generator

. -i6 directly.t ,s r
. s" q.o

' ._;; !
# j, r.

~ i[ ,

*

s+ t
!.,KXX 71

'

BY MS. WEISS: V.,

s

to O The new m66elTthan has b5en;subminted to NRC^

' '

\ , , .t. !y
, is for approval under Appendix K, could you tell me when it

.' ,
|1;'

, .. ,

no was ' submitted to NRC7

21 A The new'model was submitted-to NRC on November

6, 82, with,-I think,~one other topical report, which is'
22,

4

23 Part of it,'which came in, I think',- in December of- *

r- 24 1982. But it is in that time frame.
. ' Q,y'

- )
25 Q And how many documents in total constituted'that
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j-22-3 -t , subnission, beyond ~ what - wel hav' '.here, beyond Licensee.e-

ks-.Q 2e Exhibit'86 and 87?-

.3 .A' There.were three reports submitted. BAW

:4- 18-154, which is' Exhibit ~.86, the C aft 2 topical,(which is

s. the. major,cif you wish, workhorse computer. code that:

we use,;which is'BAW--10092P, Rev. 3, and then there'y e-

''
_ _7- is a1 -PHON-2 topical, which also was submitted for-

a cleanliness..

O' Cleanliness?. s.

'A ' Yes, ' bas ically. We resubmitted-the' report
~

to.
L

5: 3 from'10064, topical report 10064, it.is

12 an old' code:that we have;used. ~ We separated from

.

,-

(9 within 'an old licensing submittal ~, and some of the benchmark |--33.v

i4 . cases-we did. -But ~it is basically the same code we.have

is' .used back since 1974.

te Q That is a gratuitous ,name.for that' code.%
-

; >j ; 3

AUd Licen's' eel Exhibit! 7 wasri' t ;su mitted
~

17 =

.until March 3rd, I mthiriki 'to the': Staf f ,* ' and : March 10this
j jj .

'

' ''if;..s ,

l. s , t. s
-

. . .

to the parties?
,19 ,

; ; x ; J

A- My unders'tanding is Licensee Exhibit 872o

was submitted to the Staff around sometime the first week21

of March, early March.22

O Now) the Craft 2 topical, is that the document23

that describes the new Craft 2 code and provides whatever
.

24

(
25 validation and justification B&W has prepared for
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that code, and that is 1a - proprietary documenti; correct?1 - -

-

_
.

V 'a .A- The-Craft 2;-code 1 topical is proprietary,

*
3' 'an'd basically,'what'it consists-of is a whole bunchLof-

'd ' . e'quation s , with a-little b'it.of' text explaining how the

_

equations'~are used.-s

, ,
e 'The justification-or; sensitivity studies or

7 comparison to experimentalIdataJis'not. included'in the
~

a Craft 2 topical.- A lot of that work is covered in.

9 10154P.. '

10 Q An'd is it correct that the're have as yet
i

11 been no meetings:-between B&W and the Staff to discuss

12 the questions that they'may need-answered on the new model?

_() 13 . A: That(s' correct. We have'had no meeting _
,

14 with t'.le Staff:since the' submittal of.these topicals.

'

15 .O And you haven't yet received any questions in [

/ - .'1 . -

'16 writing, either?
,

?
\ ? "J

'

< >
. ,

. t a
,- : . ,

-

.

. +

17 'A Tha t ' s corr'eEt".
~ ^~

'. , f ', t /~'i ! ',: c
le Q .And you have;runiestfor'the purpose'of this

19 proceeding, you have run -orie < break siisd o,nlys with the new
- <;c w.

20 model; correct?

21- A That is correct..

22 Q That'is the .01 square foot break?

23 A' Yes, It wasn't run for this proceeding, but

f A)
24 thati is the only one' that we . have analyzed with the

'
~ \.'

1 25 new model.
:-
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~

Could'I direct you to:page 13 of your1 '-Q
;, g

'

- 'a testimony. The:last paragraph begi.nning on line.17,

'3 continuing on'to line'3 of the next page.

4 Is'it correct' that all of the calcu'lations /'

'

,
s- referred'to'in.that. paragraph are. generic.B&W calculations? ' t

.e -A Th'e' calculations referred to there are
.

7 in~ deed generic ~for the TMI-1 class of plant, and would

^
.

a bound'the results we.would expect for TMI-1.

s They are conservative'.with-respect to - whit t

to TMI-l's numbers would be.
_

11
.

- 12
*

.

*13b
14 -

15

-t -fi.*, ')v, e -'

If ', f [ {:
.

c.
' 'e''' [.

,

#

/16 ;. j ., .,

,, - -, -
: t a,. : ,. .-.

, ~ , - . . . , . ,
.

,

17
, , , s~,< , . - ,,.r _

2

,

, a; s
'

!g. <.;

,
f . ,--

IB
-

,~ ' , ff - br- . . . . -

, , . . ,

j I I L.'s!,.
19' ' '

,-

20
,

1

21

22
~

.

i

23'
I

*
:

' 24| 1 .

%.-
.

254
.
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I. G Now, for the .01 square-foot break' calculation,

0
~2' fthe'only one done with the new code, did.that predict the9J

-

3 .o'ccurrence of'a stable boiler condenser mode?

4 A The .01 analysis that was done did indeed show
.

5 boiler' condenser.' performance.

_
Q. .Is it accurate that that calculation was carriede

' 7 out:to 1550 seconds to the> initiation of boiler condenser

s ~ and then terminated?

s- A. I think''it was carried.a little further than
~

'

to' that, but it was terminated.around 16, 1700 seconds, as

It I reme'mber.it.

12 At that point in-time we had a condition very

,-,F is similar to what we had seen using the revised model. In thee.x_s-

14 old CRAFT 2 codes we felt that.we had enough assurance as to

15. where the case was going to go from.there.

16 MS. WEISS: No further questions.

17 -JUDGE EDLES: Mr. Cutchin.

Index to CROSS-EXAMINATION

, ' -is ON BEHALF.OF'THE REGULATORY STAFF
_

2o - 'BY MR. CUTCHIN:

'O. Mr. Jones, I.had'one remaining question. Some2:

22 have.already been answered.
,

- 23 - I believe there was c figure 3-3. It is in
~

g ^) I' :
7; ,,,

Licen_see's Exhibit 87.!( ^ '-p 24 ;, _
.-

if ~
,

25 JUDGE EDLES:,'Mr. Cutchin, what page were you
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l

I referring to?

!
'/ z' ;MR. CUTCHIN: I was. referring to. figure 3-3.-

.It is.in.t'he Licensee's Exhibit 87, and I. don't believe it'3

*
4-

- has.any page number other than figure-3-3.

5 JUDGE EDLES: All right.,

6 BY MR. CUTCHIN:-
'

7 ?G 'And the question I would pose is: .How does

one,use'that particular figure to draw conclusions regardings

the ability of TMI-1 to achieve adequate energy and mass9-
,

to removal?

s

~ hink to help and to discuss'thatit A Well,' I t

12 ' curve, it's probably cest to. walk ~through the whole series'

O) 13 of curves you use to get there, I'm afraid.(,

14 G- Fine. You may do that.
'

,

15 A An'd what I would like to do, tlunt , is to refer

'I6 DaCk to my testimony itself and the figures that are

i7 attached- to' the; testimony, figures 11'through-4.

te . Basically figure 3-3 is the same figure as figure

~ 19 4 in my. testimony, except we removed one line from one figure

|
| 2o and added another to another figure.
1

~

21 But let me try-to walk'through it.

-

22 First off,.if you go through my. testimony, what
;

we are dealing with'here is.an examination of the ability ofr as s
-

,7 , . , ,

the steam generator tb Yemove: energy.from~the primary systemr- 24

X_)3 -|
25 to ensure adequate coretcooling. - :C 0r
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,

23a3- 1 Now, the fi'rst . thing that you have to recognize.

g
N-/ 2 is that there is some: interplay between heat removal'from

3 the primary system and heat. removal from the core in the'

4 sense that the. heat removal'from the primary' system basically-

s is' going'to tell you what the system pressure is. That, in

6 turn,' tells you'what the HPI flow-is, and.'therefore itsL.

~7 ability tofmatch up with the core boil-off or the leak flow

from'the system.a

9 Now,'the figures'in my~ testimony start with a

to hypothetical ~. Tha't is, assume that-I have somehow reached

~

11- a. condition wherein. my. inventory has depleted down'near

12 the top of the core, and recognizing, because of the

L(])- is nature of,the design, that we will then expose what I have

14 called and defined earlier today'further,-the full condensing.

15 surface-in the steam generator. So what I.have-is a
~

te . situation'where I have the steam generator fully available

17 to remove core decay heat, and_.we'want to.look at th'e

capability of that generator 1to remove energy in a boiler.is

is ' condenser' mode while also looking at how much HPI'will

be coming and whether or not it can hold the inventory in the2o

2 vessel.

Now,fgoing to the. testimony in figure l', what
~

-22

figure 1 simply represents-is at-a given: press,ure there is- 23- c
,- .ic- g3,

'some time'at which'the dPI will,matbh upisith thelboil-off.24(')
'\j

25 rate-in the core. So thahithenincomin HPI'will then
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l23a4- 1 replace ' the ' inventory being boiled .and :thereby assure a

.p/ ~ stable-inventory.in the vessel.:k 2

3 So if'my core is covered up to this point ~in time,

d I will. assure adequate core cooling in.the long term. So

~

~5- I have to the lef t ofithis lin'e on figure 1 a' situation where-

e the HPI : flow would .be ' inadequate,' and to 'the right where HPI
'

7 flow <is fully adequate.

Another way to look at that is[before the core cane

e uncover, there will also be'the steam flow out the break.,

~

10 So it's not normally saying just : boil-off. matching

11 up, but it would be matching up with leak flow in the

12- longer term.- '

[v) is Now, to relate this figure simply-to. figure 3-3,

14 the two dashed lines on1 figure 3-3'is just basically

is based from this curve. What is shown in my testimony is

to the case of 70 percent HPI. That is, : a portbn ' of the HPI
.

17 'being lost'directly out the break. In figure 3-3 there is
,

is also a case of 100 percent HPI, in which case the

break'is not in the path from the HPI nozzle to the' vessel,is.

2o ~ or correspondingly a break,:or no-break in.the system,

2i like an isolated break scenario, which was-part of what

22 we were looking at with Exhibit 87.
.

going.back' to my/ testimony ,in> figures 2 andr23 Now,

in . ,k ' I ,. .

i

, ..

3, what we are then doin~g in figures- 2 and 3-is saying,24-

[.. . . _g ~
25 okay, now, at any given' point in tibe'.I' dan calculate

s , s -
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8 how much energy, or how much boiling would -be occurring.

.o
- 2 in the vessel.- So I know what my decay heat source is

3 -into1the system.

4 Now, by turning around and 'saying, okay, let's1

5 forgetLabout energy removal vi~a the break and try to take

all' that energy out of the system in a boiler condenser-e-

7 heat' removal mode. .So that'would be conservative, or

.e overestimate the system pressure required to do this

,
9 for anyfsmall-break LOCA situation. Because I'm going to

10 have to remove all the core decay heat.at this time.

-11 What is done here-is,.I've looked at the two
~

12 possible conditions, and there is'a combination, of course,

([ between.the two', w'hich is either spraying with.the EFW,is

which is what figure -3 is, or the established 95-percent
'

-14

ss level on the secondary side..
.

16 Once you can calculate'then_is what temperature

differences do you need to remove all.the energy being87

te ' generated in the core via the steam generator in a boiler

'

-se condenser mode.

2o Now, these figures do account for the tube-

ai plugging situation at TMI-1, and they. were done for . TMI-1;

-22 specific power' levels. They did use the conservative
1

23 Appendix'K, decay heats.''They''also^are based'onlth'e
. - .- ,,

- e , ,,, ,

f-] 24 specific TMI-l HPI surface. '' ' ' '

- (_/4 . _.
,

-
,

25 Now, yott then.get ,these twolfi;gures,,one of them
'

g
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?t.- ^|'being for the level, which is figure 2, and figure 3 which
. , , .

-

'Q:. 2 is the EFW spray. Figure 3, the EFW spray, pressure versus

.s time, is what is drawn'on' figure 3-3.
~

-

,

4 zNow,' putting this all together on the common

s- figure, either figure 4 or figure 3-3, if you wish, what
.

e ~ you-really are finding is that the EFW spray wi.L1 be-
~

-

7 fully adequate to remove all'the core decay heat, assuming

-e I've drained-this.primaryJsystem inventory;-but prior,

,. : 9 to Core uncovery, this would be the pressure trays, or-
.

vo someth'ing lower than that that you would have as a function

si - of time. And the intersection'offthe HPI curve, with

that pressure curve,. essentially:is defining;the time atv2-

' f) which you' assure adequate-HPI flow. 'So.'then the follow-on53 -

v

question you'just have-to ask yourself is, I know I havei4 -

'

is adequate energy" removal after this-point in time. .The
f.

question is, do.I have adequate inventory up t'o this point.is

57 in time. And'as the testimony sh'ows, yes, we will have

is adequate inventory to prevent the: core from.uncovery
~

-is .before this time frame.
.

_ao. MR. CUTCHIN: Thank you.

-21- No further questions, Mr. Chairman.

JUDGE:EDLES: Mr. Adler, Mr. Dornsife?
22

.. . , .- ,.
., j j-{|j ' f ,; i i .'y| |'

''
,,

.23 ,
- ,'

,

t
> ,

.

,
,

! 4 . r

'
s 24 -

NJ {'
'

+*

' *
., , , ,

a
25 ,

,
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CROSS-EXAMINATION

f) .

V- 2 ON BEHALF.OF COMMONWEALTH-OF PENNSYLVANIA

.'s .BY MR. DORNSIFE:

4 g Mr. Jones, comparing your figures 3-2 and 3-3,

s ahd if I understand you correctly, you said that the' solid
'

-

curve is basically the effectiveness of the- EFW spray
~

e

7 in ection, can you answer ~for me why - or is it true

'that it appears-that the EFW spray is more effective for thee-

o generic analysis than it is for TMI-l? It reduces pressure.

to .TMI-1; appears to' reduce pressure. faster.

~

A. Therd are two basic differences. Number one is.
~

i;

thef. power levelsiare differ 5nt. Figure 3-2 is based on a1
12

O 2772 megawatt plant, whileLfigure 3-3 is based on 2535.'

i3G
There.is also a difference in the EFW flow

~

i4

.is raties '.that 'we used.' Figure 3-2, as I remember-it, is based

.on 200 gpm for~ generator,:and'the other one is about 360 or-is .

400.- -17

te 'Let me just check'that for one minute.

The number doesn'.t appear to be quoted. Thosei,

are the numbers I remember. 200 gpm in the generic, as2o

opposed to about 360 or 400 gpm for the TMI-l case, and then2

there is the tube-plugging factor,.which is included only22
. ~, . , _s ., .-.

23 in the TMI-l calculation. 'Itiis a'combinatidnjofethe three.'

'f;I .. - 'i . ,

m s - r
,_

G Just based on tube-pluggingsalone, you would, ,o 24. '~ ~

} j.Q -

expect.the TMI-1" effectiveness would.be'lessithan the other?as
.-

'
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i A Yes, you would.
.n
ul 2 G You state also in:that section that this EFW

s' spray' heat transfer mechanism is limiting because-it is much
,

4 smaller than the heat' transfer that-would-be available-

s if you look at the area' under the steam generator level; "

e I'm: wondering, can you;give us a rough estimate

7 of whatLthe difference-betw'een those two heat transfer rates
.

a 'are?
,

9 A .Well,'the actual heat flows are the same, j

io because that -is what the calculation was~ done .for. It is

is just that the temperature _toidrive it is higher with

12 spray as' opposed,to.the pool, or the situation where-

,m
5 i is you've got'the 95-percent. level.
v -

i4 I think ' the ' predominant. reason is, to put it in

probably its simplest view, the.95-percent level gives youis

16 effectively about 8 feet of condensing s'rface on every tube,u

37 while the spray, even if I assumed -- and this is not what

ta ' is in the calculations, okay, but this is'just to give you

is a visualization -- hits- only 10 percent of the tube's

2o_ maximum, and it has a distance of 26 feet to fall through. -

,

2: So it is effectively like 2.6 feet of~ condensing surface.
I

22 Now, that isn't very simplistic, maybe, because
p ,e ; r <. --

3- ( ,
there are other dynami;c; re'sponses !or other heat;t(ansfer23

i, .# . , s

24 effects due to the extra length, but -there is just simply
.( s 2j i

- '-
.. 3

'- -, , ,

as a heat transfer area difference between the two.
-
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- Q' On the. scenario'that' Mr. Pollard was'talkibg'~
.p. - -

2 about, if EFW-flow-is: stopped'and the operator had-

'

8 been controll'ing._ steam flow, and..he shuts that off.,-

. ,.

4
,

1wouldn't: eventually the secondary side. pressure.come
,

-

.up: to the.: steam ' generator safety valve'- set point and heat' 's-
,

e transfer _wouldla' gain occur?

- 7 A .Well, a'I s'a.d,. the' general scenario he-gave me

s - - wa s , . IthereJare too many possibilities:to answer thas

8 question w'ith one answer'.. So, I have the same problem

10 with yours..

It It-is too~ dependent-.on;where the levels are,

't2
,

and the various other things,Lbefore I could answer that'one,

th . 13 yes,.it would, or'no, it wouldn't' be . established.
,

84 I just don't know. - ;

~

15 'O But' eventually,, assuming the primary
''

C'*?f\ [g fi (Q g. [ i,7,

temperature Was above 1150) : saturation pressure,twherever-16
rg u , y y n,$ , y s - q ; ..

17. tihe, saturation point was, mode off. heat transfer _would
c, 5;-

e
. ; ,-
' : .t ..;<,, s e.occur through the safety valves,'-s, c: team generator safety-is

. Y Y ; } {*. - < ' t :P
* ' +~ -is valves?

2o A Let me answer the question this way,_,and-I hope

21 'it.gets to where you are going.

22 If.the levelrin the steam' generator is

23 above this spillover point in the. pump -- if I~can have.

24 that'for a given -- then IJ.can go somewhere with it. Then, if
'

~G'h
25 the primary side is indeed. higher-than the_ secondary side-
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ijy24-2 before the' system could drain, ever., drain and uncover
. .

I

~

A-f n' the core, I would establish heat transfer to the steam

's' generator and indeed, I~would.have.the steam safety,

<
- 4 valves on, or, if I-had EFW on a,s opposed to the level being

^

above the overflow ' point, I have the same situation,s ~,

,

- et -where.I could~get: heat transfer.

7' If.the' level is.below that point, it is
~

.

debatable' You-would'get some steam cooling, but I'm nots .

sure-how significant it would be.,

io _ .Q- For the. range.of breaks where you need boiler

condenser mode of' heat |tran'sfer,. 005 to .02.. square feet,s,.

12 - at?what point overtthat; range would the flow out
*

(~T. i through the break. raatch decay heat removal? At what
.

,3
. w/

g . point in time, assuming that the system wereg 2,500. pounds?

is I mean, would~it be hours, an hour, two hours? I-

I~0 ; 7* [1 . f '.
*

, I< -

, .

don't need''n' exact number.. *-*;.' a . ,,,
. is .

g'>,' y f, 7 5 3 N._/ 'im,. ,

A- AS I. remember,it,.for a .,01, square.f,oot break,t 17
t.

.

* -

4

a
g ,

; ><

-it-isontheorderofianburandibalf~ tot'wohours.2ah
. te

~ .
,- :; 4- - + . - , ,.

That--is from memory. Itjustidon't absolutely know.at
. ,,

this point in time, though.2o

Q But at-that point, -iffthe core were not uncovered,;) 21
t

Ethe'~ system would depressurize by itself, if boiler
,,

- condenser were not occurring?'
23

A The. system would indeed depressurize from,,

as - there, yes.
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u

j-2423( <1 ,0 But I' think you said earlidr, in the previous:
;

'y' T 2T iound.of testimony, that you'have never done an analysis_ .:-
T-

_ v: -
-- 3 :that assumes boiler condenser is not'affected; correct?. ..

-
-

. , . .

< ~

"It Ijust . assumes the liquid natural circulation, and-then-
'

4'

'
's; .when it depressurizes that -- 'q

e ' 'A- -No,-we have not done.such an analysis.

~ ~ '

s.'t. About the closest we've got to-that -- I don't know if;we<

- , .

a call'it the. closest - .we got'the two pounds. We

9' have generator cooling to start, or we don't have
-

to.- generator cooling at all. Your situation'that you are

'

it~ describing would lie'between the two, but we haven't

12 analyzed it specifically.

A>
i is 0 can you' offer your : opinio.n, in.saying that-v} -

' 14- 'does happen. by the,titae the core would uncover, thath

~

is ~ ~ su fficient heat would be out' thr, ough the - break, and' -- n,! , p; ~ ; ,, ,: - .

-! .3- : /'*

.

,~, ~

therefore, . you wouldri',tj .n, e.ed. icon, d.enser/ cooling? N,,is -
_ -

. . , . . x.
^

17 A With one HPI|'I would;rather:not. guess;-

, g , :. ., .ii s ' % . ~). ! .||1: - ji-r .. * .,
:-

z-
is :with.2 HPI's, it doesn'.t matter.

~ ,

,, .
-

~ . _ , , , (. .

. + ,.: . s . ' a s; : *: ,, .
.

there is a possibility that tihat:so .O With one,
-

,

2o could ' occur.?'

,

A' With'one HPI, there is.a possibility it mightat
f

~

mak'e it.:22 . There is a possibility it won't. I just don't

:know at this point..23

, . ,N-- '24 MR. DORNSIFE: I have no further questions.-
\ J':
s

"as ,
Thank you.

i
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j-24-4 1 BY JUDGE BUCK:
p.

hxV
~

0 The worst part about being last man-on the' totem.2

. pole, or almost: lase man, most of.my questions are answered.
~

3-- ,

_

4 I'll'have to jump around here. I'll have
.

s to.-jump around and find out what has been answered and

e what hasn't.

__ 7 One thing, I was a little surprised to hear you

s' say that you were using the same coefficient heat

transfer.'all tihrough the steam generator, whether it waso

to
,

steam or water, and so on.-

is Do you have in your mind, and you can probably.g

12 .look this up in the tables,- but maybe. you have in

D' . mind, what is the total' variation between heat transferisV

34- across a metal tube surface, for example, from water.

. ,

is- to water,.as opposed to film st am, water . steam, . ;
.

.

;( . s i , , -
i,

' i; -

s- ;' ' -f -

; ). l.! 4i */*

te or steam steam?.. ;i ',g 1 J _ ''!
s ._ , %

I would e pectithb(difference would'run17 A
> s , 'f % 4 t;) :'

to factors of 100, you know, from a. flowing, liquid condition on
, , , - , + - u - +,

..s,,- .+

,, the primaryi- and nuclear. boiling on the second, you have
.|- ,

2o - extremely high" coefficients. On the order of several-

thousand steam-convection on the primary side, that is'

2 - ,

a~ fairly. low coefficient.22
s

23 That would be 50, 25, 4, depending on flow.

= 24- rate. =So it could"be extremely low.- /3 -
L)

25 Now, if it.is a condensation mode, you start to
~
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j-24-SI 1 .come back and approach.your normal operation. Condensation

O 2 heat removal is quite efficient, and characteristic heat

3. removals'on the order of'500, 1000 bru's, per square foot, '

4- depending on the condensing length you are dealing with,

s you cantachieve; with very short condensing lengths,
-

e your-heat transfer coefficient is extremely large'.

7 .As the film thickness builds, as the-

e condensate thickness builds, a's you look down the tube,

o the conduction then becomes a limiting process, th'e

to conduction through the condensate film itself, and

in then the heat transfer coefficients could drop to

12 overall averages of- 500,.300.

. ,3 It all depends on-the length.
,

'

14 0 Well, then, in the'beginning of the EFW

. is -injection, or short1'y.after,'the be. ginning of it/dyou would be4

~.

e.!<!L_~t,~'t ! ;.1 ' ,r.

getting -fairly high'-transf er' f rom-the-EFWflowing downle-

: . ,

17 the sides of the tube,s below .thki ,leVe1I of, thej primary water;.r

4 ' , , " ; c./ . ;" ' 3' '

.

. is is that right? That would,be' essentially, flowing water
t . t. 'N c'.'9'C6 3, ,

3, down against stagnant water in the primary side, or not?

2o A ILwould guess that'hea.. sfer coefficient-

would lie - it would be better_than steam conditions, but-as

it would be._less effective than condensation. It would lie.22
;

' 23 . Say, on the order of 100 btu's per hour,between the two.

24 square. foot.[ .-
-

.

as- - 0 Can ;you give me_ a guess on the .01' leak, what
_ _
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~

vj -2 4 -.6 ,3 the likelihood,'or what likely temperature would-be in the

- d .a ., primary' steam generator tubes?
-

'

3 A [Well,;you actuall'y have a temperature

.4 distribution through the tube reg' ion. . - What you 've got is.'"

s the liquid - well, first off,'the secondary.. side is
'

,

going'to be saturated. 'That'is just'the way.--.e
.

_y _ Q .So,: secondary will flow in and be saturated?
.

A Right. The primary side, the liquid that is.s

' residing in the' generator, that has been there for a while~,

'

in a very slow,. draining mode; will probably be very closeio

to the secondary side temperature. It is just sitting there,,

for a long period'of_ time.
| 12

It will cool off.,g

i, O So' it will' be below. saturation? .
~

.

i s' A. Yes. It will probably be'subcoolA Well,-
s ;> , . . > , y -

.

,$ O. #
., ,* ,*'

, ,

' ' ' -for.the-.01, it would be*subcool.- '

t s .-
., ;

_(/ ' ' '

' ' . ' iE
., ,..

O- YOS*17 *

v.,,rs >: ~~a ' - .e..
.

s

The steam e,ntering;the - entering-wouldAte , .

, < x,n 4r, . ,

s

_be the saturation temperature; corresponding _to about=1600~
; ,,
<

,

and then there would. be kind 'of a gradient between'fg psi,.

there,.between that'and the subbooled liquid below.
_ _ , ,

T

:22

,
,

23

'
-

~^ 24

25

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS

'

L ' NORFOLK VIRGINIA
.9



520

1 0 So.you would have a fairly wide difference-j-25-1

f} ~

.in temperature between the two' zones?^ 2

'~ 3 A' Yes.

4 Q. You would still, however, get almost immediate

s condensation on the inside, or the primary' side of the
~~

6 steam generator... tubes high up at the time the EFW hits them? .

.

7 .- A Oh,'yes.

s O And you.would start your rundown immediately?

9 A Yes.

to If you look at Exhibit'86, Figure'E-5,

^

11 on.page E-17, you can see there at 1500 seconds,'when

.82 Swe turn on the 8FW, in a boiler condenser -- and conditions

i t 's ' are set up for boiler condenser, the' system takes

14 a rather rapid drop in system pressure at.that' point,

,i,
' J'. ' /j . . ~ ? .. /

, -,

15 and that is just indicative.of!the very'goodiheat
v.

,
3 ,- s . ..,

is . . transfer you get via that mode. . .,

-f Eg .' .?2. ,

It starts to-fIatten ut ' t t hat po nt ' towards17 .

s . , , . ~ 3.

to. .the end, because ; it has.-now goti s control,4 'if 'you wish,

is of the system pressure. It has now achieved its more or- - S

2o ~1ess stable characteristics.

''
'

O I notice'in.your assumptions that you -- I think2i

.it is you''that puts.ths,EFW in within a mi..ute and a half or.-22

'

.23 something like that, or is it the Staff that assumes that?

One of ;you assumes about a minute and a half, and the-f- 24

.(
-25 other one. assumes 15 minutes, or 10 minutes.
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j-25-2' 1 .A The:EFW'is automatically actuated after a loss

2 of main feed water,-and its delay time to_come on is like 40

3 seconds. 'That is the design time. It starts filling from

4 there.-

s 0 That's what you assumed?

e- A That's'what'we assumed,-yes.

7 Q Excuse me while I-look at these for a minut'e.

e I guess from your answer to my-heat'tran'sfer

o problem, these are so variable you feel that taking an

to average is the best thing to doi.is that right, or,

it taking some sort.of a fixed heat transfer,. heat coefficient?

12 A Well, I quessi the' basic way to say it is the.

() 13 presently appro'ved Craft model did indeed use an~ -

-14 average.- That wa s''in' examining the smaller-sized ~ breaks.
,' , 'j ,3. . . n, .

.? 1 . ~ >,
Where the heat.transfed.n'ow,jstarts to become; fairlyis

r 2 .i. , ; y- 7 y- i x,
-

impor6a'nt to the evolut.ionsof the transient, then we felt''

is
. ,,

-
-

<
,

<
- a. >t ,.,,,,.. .

17 ' that- the average heat transfer ecoeffi'cient'no ' longer-

to . was ideal,-and so we ha e hsnged h'e *i '*

In the old-calculations, the old Append'x Ki:,
4

2o calculations, the fact: that we'used-the steam generator

23 is not_an= aid to the transient. It turns-out to' hurt us.

Because~ _those~ _ transients evolve through an initial22.

23' depre ssuriza tio'n , where-the generator can remove some

.,3 . 24- energy, but in the. longer term, as the system continues to

(m/
as depressurize, the generator-becomes a heat source, and

,
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,

j-25-3 1 ithat has' a- bigger feedback on the larger-sized small breaks.

C 'a So the:old Appendix-K worki althoughiit used this

3 - average' coefficient, were conservative with respect-

4 to not using a generator at all,

s Q I see. 'Okay.

s'
,

JUDGE BUCK: I think that's all I have.

2x 7- BOARD EXAMINATION'
+

e BY-JUDGE GOTCHY:
-

9 Q I-just.have a few gnestions.

to Would you briefly describe what you mean on.

: page 14, line 14,: when you say." extrapolation of.the results

,12 demonstrate that inadequate core cooling breaks of-

-h is this size for which water condenser? cooling is

-

i4 predicted to occur." How do you extrapolate from this.
n ;- { ~ ;;L, e . ~ .c , ,

i s '. point . 01' square ' foo'tEhr|eak ;analy}5isI'tN,>.'005, t o[ that
- - .,,

is sort of' thing? r, . ;4 - - ,

,i.. /' .! i.
if you wa,'nt';to' gederalize

.
. _. tr-. _ , o- -

-- 17 A -Well, in a sense, '

* ' '
r- ,' f, .s , . . ,

te- : the extrapolat' ions to other break sizes,'I'th' ink the

i, figures'1 through 4 clearly' illustrate and'.will cover-all

ao- these smaller break; sizes, or even the .02 and the .01.

21 - It~really covers'and says,.look, I really ca'n't.- >

,

~ uncover that core for these smaller sized. breaks,22

23 because the boiler. condenser provides adequate heat rem' oval.

n 24 - 10 I see what you mean..

.V
' as 'A The extrapolation I was-talking about there'

-
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8fj-25-4- was a fair 1,_ simple, just' inventory-type balance at.-

- 8' the type pressures that we are'looking at there. And if

3 you go to Figure'1, I'think you can see that 1700 psi,

d'
~

which is the rough pressure we have for that -case, 1700

-s- or 1800 psi, you know,.the time frame for which the HPI

e will match' up for core decay heat is on the' order of 3,000

7 seconds, and we just can't throw away the water that fast

a from where we were.

8 Q. Okay. On page 15, line 11, you talk about

to the full condensing surface. I.believe you said earlier

iI today that was something on the order of 110,000 square feet,

12 or something of- that size.

:O- 12 ^ we11. no. waee 1 eeia wee. the,ectue1 tube

id area, exposed surface area,-is.on the order.of ,T
. ,, >> > - , , 'e#

,

* , ('
ig

square f eetl' in each generator. . ' ~ s ' -15 115,000 t

-,, . . . . . ,.

The condensing) area =is'g,.o i n g ),t o t ,h e.n be'16
*

. .

, . . .. ,-

s .. 17 some modification of that._ , .1,j
. ...r,

.iF .:. Ci!.. . , , ,

to I would rather not guess, but it would probably -

'

i to. 'be-at.least 20,000 square feet.in each generator, at least

2o. for,like,the:95 percent level.

JUDGE.-BUCK: May I ask a question while you21 - ,

22 are pausing?

. 23 JUDGE GOTCHY: Yes, sir.

. 24 'BY JUDGE BUCK:

as O ~On page 14 of your testimony, you are talking
4
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j - 25- S . 1 about the .01 square foot break analysis.
'

'af 'In the.last sentence, middle paragraph, starting,

13 'at line'14, extrapolation of res'ults demonstrates-

4' that the adequate ~ core cooling is maintained for. breaks'

s for'the size for which boiler condenser cooling is predicted,

e to occur.

.7 What do you mean by " extrapolation"? What are
,

's ' you' extrapolating here? I don't quite understand exactly
,

9. What.you mean.

to A Well, we did,not run the new model all

~

the way out in. time to demonstrate'in a normal sense the' -is.

12 Appendix K compliance-.

,3 One of the reasons for that is simply, this is.

,4 -the new model, these.are,how(we are' going to do,f .,

f, s \ ;j , m ; qgi. >-
_

select the results od hoh we'arbigoinghtd do neh analyses
|

t is

with the new inodels,. and there isf affoll3wConf effort underI
is

.\ ,

. , .

Item II.K.3.31 of NUREG.0737,_.which would be,in a- 17
r. . w ,,a >

to subsequent Appendix K analyses with this model..'

~ So, what we did was, we- tested the model and ran.3,

2o - it for a specific case to show all the phenomena of interest,
.

and got.out.to a point in time where we-ha'd demonstrated21
: -

.s

-

.that the model was functioning properly to ourselves. I
, .22,

Now, what 'w'e have done here is, we have23

Itaken:these analyses, and we have done two things with them.p- 2,

.d'
Number one is,~how much-different is this from what we have' as .

'
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.' j - 2 516 :1. done'in the past. And what we find is, yes, b'etween 100~

2. and~1,000 seconds,1or so,-there is a. bit of difference '

between the cases, but they basically are fairly'similar.s-

'4' They are within 10. percent on inventory abov'e

s the top'of the; core. So it says that really the old Appendix

e K work, 'even with this model- that used an average UA,

7 et cetera,.is pretty reasonable. So that' extrapolation and
~

a the work.that has been done before would'then be deemed to be

9 done before,

io Additionally, we'took the inventory h'ere

si and tried to say, could we throw it away add hurt ourselves.

Forget about . whati we had in the past. Could we do things2

-

,3 like throw away the mass of this pressure, wait for
~

34 HPI. to catch up? Do we .have thatikind of ctiime? Is it
, .. ; ; c ; - < ~ - ;.

,,t *L.I' ,_c(tin;st. z- -
3 .

is necessary. to run it 'to prove that-.we stil'1 have4acceptabl. e

. m ,, ., . ,. , - . m , , , ,
is cooling, and we couldn!t'get/ rid of'3the waterifast enough.

>
4 t ;.3 t:0.i+-. , , . ,,

17 0 So basically,..,you hit, shall.we,say, a moderately.
'

gy- f ,' 5 ,.t.
+ -

, ,

to stable situation,. and > from there on out j you just
,,.

,, extrapolate pretty well, on the basis of your others

20 Codes?

'

'

21 .A I'wouldn't say the extrapolations did very'well.
,

; ' I think it is conservative. I'think'-we are. grossly22
-

^

2. |2s overestimating how fast we can throw the water away and still
>- <

. .
_

!
. ~

can.'.t get in trouble'.

-O
24

[ as' JUDGE, BUCK: Okay. Thank you..
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25 I |I BY JUDGE GOTCHYi
. m

.l L
QXN/- 2 O. Page 16, the second line, this 1,650 seconds,

3 that-assumes only cooling by ' the spray, ' no contribution of
~

#4 cooling from the pool' water?

s -A. That is correct. The pooltwater, if you
~

8 look'.at. Figure 4 -- I don'.t have the exact-time,.-but

. 7. in looking'at it, it looks like'it would. say. ,an intersection,

s' time of.1'iS00 seconds, 1,400 seconds,c

s O I think it's about 1,350. That's what I

'

.to .came up. with..

11 On page 17, where you mention -- we are

^

12 talking here about the TMI-2 accident. You say that -
,

() is lines 21'to 23 -- you say,during the period,' heat

, removal- from the reactoh co 1 ant! sys' tem. o ctir eb $ which-
^ N# ~ ~5

t i14-
di qts,-

,
. s

55
. r. s. . = <

* '
:s

.. controlled the primary system pressure with 100-ps'i of the
,

-

a
-

. . > . ,

16 secondary side. You?are really.1 refer' ring)thereyonly to

~tha'A. steam generator;[isn'!d th"a,t Cdrrebt?.,;x\I 17'

to A Yes, ' that's correct.

c19 O hine 20, starting at line 24, there at the

'

2o bottom of the : page, you talk about the only' explanation for

21 this effect is boiler condenser.

22 Gee, I'm trying to' remember.. Back in the

23; record, -I .think sit ',s. UCS . Exhibit 1 from the.other hearing,

[ g .. ' as but it seemed.to me that once the steam generator pressure,-

%f
25 the A steam generator, began to' . drop before the water. level. ,
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i.

; 'f j l2 5-8 1 ' -began ~to/ rise. 'Do you recallLthat? .
.

a.
~

. 'A 'I'm not'sure, Dr. Gotchy. 'I understand
;

~

'3 . y o u r ' q'l e s t i o n , but maybe to' help'me out, we have a ;

i
'

T
.'4 . figure in Licensee Exhibit No. 87, Figure ~216,

-5' 'which'shows the.TMI-l response-in the time frame of

6 interest here. ,

'

4
4

i 7' I'm-not sure it gets't'o.the. steam generator

fs. level. But'it does show some of the~ point, what.is.in,

9 the testimony.
,

,

i - to' Now, as I remember-the accident,.inde'd,e.

between!-- if'youJ1ook at the_ peak an'd the cold ~ leg:::

,

~

12 . temperature, .atiabout 94,.94 and-a half seconds -- that is
~

. . . . .
'

.. is the solid'-l'ine in the figure.

,_" [ . *; [1 p' .' ,) J :t-1. ,

?{ , '<a -

1 t . y. , ,

, .. ,.

15

f ' i f',0 . ~ i , ~~ , T'

( f,8$) . ,U-16 7: '
, ,

.

, , .7 p + (" ' . m
c , . , .. . . ,

' 17 - O 3: ; y.
' '

,
'

,,. s f ;

'

18

19 -

0-

.20
_

'
s

-21 - .-

i -
,

'224

23
e >

-? -% 24'
'

'

.

'

25,
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2'6al- i. G' ' Seconds or' minutes?

2 A.' .. 'I mean minutes. I'm used to looking at graphs.in

:s seconds.

4 You.can see about that timo, 93 to 94-and-a-half,

you have the cold dropping, and you have the RCS pressure.s-

'

-dropping down, and the'A steam' generator-is kind of stable-e

7 in pressure over.this period of time.

e What:has preceded this was 'a dry-out of the

o A steam generator.- -And during this period of time, between

to roughly 93,.94 seconds - .or minutes -- and 100 minutes,

is or 101 minutes, thereabouts, the actual steam generator

32 levels in the A generator was zero. Well, not mro. It

( ,3 wasLreally basically a steam head. And so what you had was

34 the feedwater was being delivered and just boiled right off.

is G 'Okay.

! When the -- as I recall --- I think the reactoris

37 coolant pumps were tripped between.about 75 minutes,.and

one went off-about 100 minutes,.and when.they. shut the.second'i is

"

set of: pumps off,,the reactor coolant pump.A,-there was a,,

ao lapse of the two-phase.. mixture cooling at that point. When

that happened, could that have caused the primary system21

Pressure to drop just coincidentally with the secondary22 _

~
j

pressure drop? ,s~ - .

23 ,,

- A 'No. 'I don't-believe-so. And;I know(I*have seen. i
I'. < \''

-, 377
,

several reports, the .NSAC report,- e't cetera'f which have,' ~

.G 25
- ; ': T**

;
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if you wish, blamed this on condensing steam-in th'e primary:t

p/- ' a system. This is not a unique statement.-~There are'twok-

3 reasons for it. Number one, it-is awful'hard to visualize

4 why they would track so nicely. . ' As you can see on figure

- s 2-16, they are basically holding a. constant difference

e between each other. The RC. pressure and the steam pressure'

7 and the A-loop. They_are holding basically a fairly ~ constant
,

e difference between the two.

9 Secondly, if you say a possible explanation is

to you change the relief to steam, for example, you can do

it calculations and show that the steam relief capability of the

12 PORV at this point-in time is not sufficient.to prevent a

(m) is pressure increase, and in fact if you look later into the

> t4- transient, the accident, there is a belief that the~

15 NSAC reports the system repressurization started

16 prior to the closure of the block valve, and its reason

.tv 'was simply the loss of steam generator heat sink at that '

is point in time.

is G On'your Exhibit 86, page 3, the last sentence
,

2o. on that-page, it says natural circulation is lost at

approximately 340~ seconds in,the intact. loop and at2i
-

approximatelyf'650' seconds in.the broken loop.s . ,

22 ,; y -i- -,

-; ; .

-IsthereanyreasonforLthat[br.is'that~

23'

^
24 - 'just coincidental? . " ' I'

A(,)
,

,, ' '

Lu _, ,

-2s A I'm afraid I missed your page., Page E-3?
' , ft, . .-
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26c3 i G. Page E-3, the last sentence.
A'
5-) 2 A No, it is not quite coincidental. There'are a

3 couple of reasons for it. Number'o'ne[is'the pressurizer ,

by being in one loop as opposed to both loops, does indeed4

s result in some assymetry in the system.. The break

6 itself_Will'Cause a little bit of a pressure, although

7 small; it causes a little bit of a pressure sink, if you i

s' wish. And what we are dealing with here is fairly small

o differences in elevation heads as to whether you fall

to below a point or not fall below a point when you talk about

is just losing natural circulation.
1

12 So, it is not surprising that you get a little

({' .. 3 3 bit of timing difference between the' two.) _

i4 G- .I was curious. .

is- On page E-5, in the' middle of the page,-I was

se curious why -- I guess, let me say first -- I understand

i7 the secondary level' set point is 50 percent in the operating

to room, the EFW is turned'off. That-is automatic from the

'

ICS; is that right, or is that'. turned off by'theso

no operator?.

2i A The ICS would automatically _ turn it off,

although the . operator could 1veryj well have ,the. system in22
-, ; ft

* ' ~ *
*._ .,

Thand at this point in' time.4 '' '
'

-23s.

i - , . 3
'

- 24. G I see. Just out of* cur.iosit'y,i hy!wasn't the --| w

>|-} C - : ^ ^*

i as in this example, why wasnit the. secondary leve1< raised
' "

:);4 r.
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'26a4 immediately to 95 percent instead of waiting for 940 secondsi
,.

i t

to 1500 seconds before restarting the emergency feedwater(_/ 2

3 flow?

4 A There were a couple of reasons for it. Number

s one, again, as I said, the purpose of these calculations were

e not necessarily to be our calculations we would do for 50.46

7 compliance. These were done to show'a new model, and

typically you want to benchmark the model to your old case.s

The old case we ran did only assume a 50-percent level.9

io That was one reason. So we wanted to try to be consistent

there.si

12 Secondly, by turning off the feedwater, in a

(' } sense we accelerated repressurization phenomena, and we,3

i4 wanted to get the model into a boiler condenser mode.

is The other judgment we made was, let's look at it like we would

more or less normally look at an analysis where weis

assume operator action, which is you get there, wait a17

time period of 10 minutes or thereabouts, and then turn itis

back on.,,

2o G One more question. At the end of that same

Paragraph, you say the -- the expected result of primary
at

side steam condensation was establiphed'which. brought about22

an abrupt end of pressurization' and' enabled'the system-23

to be put into a long-ter cooling mode., .

(.- 24
i

;

In light of therfact that your analysis ends at2s ,
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26a'5~ s' . 30 minutes, what do you mean by."long-term cooling mode": ,

,.

k-) here?,a

3 A ,.Before I guess I was trying to answer-Ms. Weiss'

a question on the~long-term cooling, also.

Typically what-is'done is, the analyses are.' s

~

.s carried forward to a' point in which you have, A, shown that

7 you more or less have your primary system ' pressure under-

a control. Okay. So that you know th'at the system is going

.to be moving in a depressurization manner'and thereby fromo

to an HPI flow situation things get better.

33 Secondly, you generally run these things to a

f- 12 Point at which the HPI flow is exceeding the inventory being.

() lost through the boiling in the core. If-that.hasis

i4- happened, you've assured a~ stable. vessel ~ inventory,

is -because you have assured'the vessel pressure stays down,.

to and the HPI -- you are sure the core cannot uncover.

|

'17 From there on, things get better. Decay heat comes-down.

se The pressure comes down. So what you are now witnessing
,

what we would term more or less a,long-term cooling mode.
[ i,

i
- '

'You would no longer really have a problem with decay heat-
| 2o

2's
removal from the core, and that is more or less what this

' ' '

( . statement is. j |
'

-

22 , ,
,

''
a ', , ~say that we pu't the system pressureNow, when I.

23
- -

,
.

in control, it is possible,that in this longer term mode24
-(n)

.s_- the system pressure may go[up,;b'cause|we! refill the system-e25
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;26a6 , above the condensin'g surface, and then that loses heat
-

' chN. -
V removal so we drop in pressure, or we drop inventory, we' 2

3 establish the boiler condenser surface again, and go through

4 cycles of this,

s But, again,'we've already assured.that at the

_ , pressure we would stablize we would indeed always have

adequate HPI flow before the" core is uncovered.7

, 'So,:from a demonstration of meeting the core,

cooling requirements-of 50.46, that is, met,,and then we,

deal with the rest, the ope' rational parts.more or less via,o

the guidelines, the small~ reg guidelines.,,,

O. I had a couple of questions onfthe Exhibit 87.,,

.I notice on the natural circulation test and,3

Oconee, they apparently rely on a steam-driven turbine. ,j
I~

. pump 'for their test instead of using, for example, a;is-

single motor-driven pump which was what was assumed in many_ ,,
_

,7 -
of the cases here,

Was -there a reason for th' ti?.a
is

,

MS. WEISS: Could you tell us what page,you are,,
,

*

.. on , Dr..Gotchy?- 2o

'

JUDGE GOTCHY: 2-5, first full paragraph, talking.
,,

n .m y
t

.

- p . . .,

' l'%22.-
here ab'out circulation' tests at.Oconee.- <"

i : |. ''_j, s+

- - 5 t. ~j

MS.' WEISS: Thank you.
,3

- 5

*2?'' k' i/ i ,'
.- 24 .

_v , ) ., , . ,
,

' *
25 %- - . - 4 '

-r s
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27cl 9 BY JUDGE GOTCHY:
.s --

k_) 0 'I don't know if that is their normal procedure,:

- but it appears they depend on a steam-driven turbine pump,- 3

because that appears about twice the flow that you would4

s get from a turbine p' ump.

e .A I'm just-not sure at this point in time. I

7 do not remember exactly what the Oconee secondary side feed

pump. situation looks like. So I don't know whether theya

do rely on just'the steam-driven turbine pump, or what,,

io I'm just not sure.

in G .Iri the first test they use a turbine pump. In

in the second one,-they must have used a turbine plus one motor-

c .

driven, to get that flow of 600 or 700 gallons per minute of[} ,3

,4 steam generator. I thought maybe you could enlighten me
,

on that a little bit.is

A I'm afraid not..is

- 'S On page 2-13, the second paragraph ---- this is a,7

-

~

benchmark, number 1. It says: EFW was terminated at about,,

12 minutes-when the startup level reached 165 inches (about -

,,.

40 percent on the operate range).
_2o

Was that a ' manual = termination?
~

21
If/ ,i I '.. $ :' , .D f \ / T f ]

.b
'+

-.,,

I guess it would be; manual,7 ecause,ICS would
',2

. p -, .~ - > . .

- ' allow them to do'it at 50, wouldn,'t it? ; ,- ,.23 ,
'r ;-

~

n m , .m s-iu .. .,

A I'm not'suretwhat1the: situation-was"for that
Ib- #

v- ; . . - , . ., ,
...

test. Certainly it is a'rather stable ^ condition, as I25
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.: remember the plot.--

O no. 1 suet don't xnow et ehet goine. 1e wesn't,

all the loss of off-site power test. I'm not sure how it3 3 .

'
was set'up exactly as to why it went only to 40 percent.-,

i

You are right. Normally it should have been going to 503

percent.,

4 On page 2-18, section 2.5,-- you mentioned7
1

several times already today in your testimony that you,.

allowed for the plugging of tubes in calculating your heat,

exchange for the steam generators at TMI-1. You say
i to

you subtract the surface area of the plugged tubes from,,

.apparently the total surface area.,,

Did you assume a random distribution of plugged
,3,

<
-

tubes, or a situation more realistic to the existing,,

TMI-l steam-generators?33

A. I sat down and I counted 1500 tubes around
,,

!
~

So it was the actualthe aux feedwater ejection nozzle.
,,

situation.,,

,
- - G All right. Very good,
19t

|

( -This is just a^ question of curiosity, too. In'
2,

I

figure 2-2, I tried to figure out why you didn't have
,,

_n+3 ,, , ,
; ,

~
*

.

|- eight nozzles in this sparger,instead.of?seven.-(~| " * -I. - y

22
-

-

1 < ,u ~. >j

Is there some reas_on there is.a.sprap nozzle.

,,
;

*

missinginoneofthosefquad' rants,'apliysicalreason?
,

' **
. ,

I expect if it bad any' physical reason itb
j

'

A.
33

|
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i would have been from a mechanical standpoint. But I just
n
k J. 'a don't know'. That is. mechanical deaign.

3 0 Let's see. Figure 3-11. That can't be right.

4 I'm sorry. Page 3-11.

s
,

You are-talking about'.the rate of fill for.the

e once-through steam generator tubes. I just want to be

7- clear. I think you- said today that you assumed that the

a EFW comes on, I'think you said 40 seconds, so that presumably

at the time you would need to raise the level to 95 percent,9

us 'you would be at 50 percent. I.mean, there would never be a

: time at.which the steam generators would dry out like they

.i2 did during the TMI-2 accident?

() is: ' A' If.the-system functions-as' des'igned, the

generator would not' dry out.i4

is G And if you'had a situation where it did go dry,

te about how long, roughly, would it'take to refill ~it to

'

17 95 percent?

is A Well','that is, going to be dependent on several
,

E
is things, including the transient you've got.- If your

2o -Primary system has heated up substantially over this time

21 frame,. a lot of the water yo'u ' are.just , going .to put in
yA: ,, 72 s.-,

10,[15-minuk,e!Iimefrahe',1.idIgoingto22 early, over a, say, t
,

be boiled all off to steam. So you''have'someil5-minute~

23-
'. 4 , .

..
,

-
24- time frame right there. .And using -- 'm tryi g to remember

_

u >c, 4
,

as the numbers now.
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i27c4 i My guess would be it would be out in the hour
~

rm
D 2 time frame to get to 95 percent.

3 JUDGE GOTCllY: That's all I have. 'Thank you.

4 : JUDGE EDLES: Mr. Baxter,'do you have any

s questions?

;Index e REDIRECT EXAMINATION
1

7 BY MR. BAXTER:

.e G .Mr. Jones, I-would like to give you a single

9 question in an attempt to get to the bottom line on the
_

to testimony given today about the differences between the

is so-called approved, revised, and new models, specifically

2 ,in the context of the Appeals Board's questions about the

O erricecv: or 'bo11er c "ae==er c 11 9 et Ta'-t->>

:i4 What has this' newest modeling effort showed you

is about the validity of |the earlier modeling in terms of

16 oVerall system performanCO for those break sizes in which

i7 boiler condenser cooling is~. predicted to occur, and in
.

is your answer address specifically the. fact that in the earlier

modeling there was assumed -- .or an input heat' transfer.

.ie

:2o area.and heat transfer coefficients, and it was' assumed.that

21 all the tubes were wette,d by3EFW7 p ,. ,. , y ffy, ''
*

! , a 'a , i ; )J 1iff ,
,

A- . Basically what' we liav'e3s'een 'at this point inI
~

.
22

,
~

. .m - ,c .,~

time.with.the new model*is?that theEsys'em response early.-t23
. u; : - - -

-
-

on,.the transition between 1,iquid:natura3;cirgulation,J'y . ' 24 -
(,. s y - ..sg

25 two-phase circulation, the interruption, and the
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i8-,-
_ establishment of boiler condenser, can be effected

n .

'~2- in time.

3 '

..We are not seeing significant differences,

d ~ however, in'overall. inventory. A little bit of: pressure
,

s
,

difference, but overall inventory, like-about the top of the

8 core, like.1500.. seconds from the one case I analyzed',;

7 about a 10-percent difference at inventory.,

ei Additionally,-.we have gone back and looked at

e
; the'.old analyses that have been done with the revised

10 - model, and compared the heat; flows through the steam generator

18- to the. type'of model we would now have, that we now have in*

12 the code-in the new model, and what weLfind is that for"

O '> the temperature differencee thee the code is gredictine, the.
-

| 84 . revised < code at that point in time, if we just had a.
'

| 85' slightly larger condensing-surface, a couple of feet,

is- .three feet.-- it is'in my testimony -- it is about-three,

17 feet, you would.get the same results, and that just happens

.

to be'the type of difference in inventory we are seeingse
~ ~

2

'between 'he two cases, about 10 percent.J~! is'' t
,

2o .In addition, the' heat. transfer analyses that
-

. ~ < : ., . ,--+ ..

.we ;have 'done for. the steam; generato'ri, ,thejfigure's |that21

,
. ..

it., ' , ' '
'

i; ,; ,

22 aretattached in my testimony are basically showing, even
' '

; ; a r; ;
.

.

.: *

accountingL or this information,-where you.dojno't-wetf
'

23.

..all the - tubes, you still hase[^a Nery, tyer'y ef f' ,ctiive' heat-J24 e

25 transfer mode..via the steam generator.
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i .MR; BAXTER:- That's all I have.
p.,

d JUDGE EDLES: 'Any further questions?.a
,

s' MS. WEISS: -I'think we have just.a few.

Index 4 RECROSS-EXAMINATION

s ON BEllALF,OF TIIE INTERVENORS

e- BY'MR. POLLARD:

7 6 When you were discussing with Dr. Gotchy the

a TMI-2. accident and the indications'you got from that

accident that boiler condenser mode was working,'I got the,

30 impression from that discussion that you thought that

si .the initiation of emergency feedwater flow had a marked !

,2 effect upon' plant behavior. Was I wrong on'that?

. ell,~I'm not certain'the actuation of EFW ~

_ .,3 A. W-

during the 'TMI . accident had marked' of fe' cts on the s' stemyi4-

is behavior prior to the generation of gas-in that primary

16 system,
,

;17- G. By. gas', you~are referring to the hydrogen?

A 'Yes, sir.
. is

,.

i9
'

20 ~,

- e ;- e~m g. ,

!I ' ( / .' ' '

,. c~._
5 i i

'' ' * ''

2: - , 3
'

'

> ,

i('p "

*i
'

1
|' < , ,-

1,.n; .; .a, u, u

22
s. ,, , ; ra,~

t, YT, jj
' , 1- ."

*

23 j|
'

|-8 f' *
, , ..D*

~' ' " {. j .
~

,

24 t j . ,,. -a.+ 1 .

7
.

?

25 ^
a

,
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j a28-l' t 0 Now, in response to a question from Mr. Baxter,

~. v . a: you.sayEthat-there.is really not~much difference between'

3 a model;which assumes all the tubes are wetted, and more

~

rea'listic model which assumes that only 10 percent of4

s the tubes are-wetted. There seems to be'somewhat of''

6 a Contradiction.
.

7' Can'you explain that to me?

e A; Actually, I'really have great difficulty

9 -in trying to explain that to you. All I do know is that the

so results,.given an offset in inventory of. only about

-: 110 percent, gives me the same heat flows, and I think-

.12 .part of the reason for that may just;very well be that
,

t

I~) the.old analyses were showing extremely smallisv
*?% , ': ,: )''

( ,,l' <

condensing surfacess,".We:were<talkidg h)fewlinches andi4

i.. .(.3 L .4* '' ' 1, i's ',* j

's- "getting all the heat flow out.i
'

p {}' - (t .

-
., ,,

- +>
7 ,

16 A few inch'es hoia foot. And whatLwe are now-
. . -..y. - ., . - .s, .

.

talking about is maybe'you need threetto four' feet. .It17 -

!

is' just doesn't'take that much. It just is an extremely

is effective heat transfer mode, and the overall heat'*

transfer ~ coefficients that we had'in that region ofzo

,
21 the generator apparently were fairly reasonable.

: 22 0 InEyour discussion.with Dr. Buck of the heat

23 transfer. coefficients in the approved model, I understood

*.
. you to be 'saying that the steam generator was'actually a24

2s. . detriment.to you in analyzing some of the larger small:
,
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JJ 28-2 1 breaks -- if I-can say larger.small breaks -- because--

p.

in .you.get a heat transfer from the secon'dary side to the
~

'3' primary side.-

4 - In the course of th'at discussion, 'if ' we made
,

.
5 our notes correctly here, you said'that that heat transfer

i ~ e coefficient was, conservative. Now, with respect to the old

7 .. approved model, which was : used ' to demonstrate compliance .

s- with 50.46, when you say th'e heat transfer coefficient

's was conservative in.the sense that it was transferring

heat from secondary to primary, do you mean that'theto

calculation was. transferring more heat' f rom secondary::
'

12 to primary than would in reality-occur?

b, G. Is that what you mean by ". conservative"?13
.c s. ~ . . ... ; y, .

.; <$ i4 swtr; .+,e.e

4

thinkj what, ' the 'an'sw'er tkas! based on
'

-

14 AJ I
-

,
. , , , , .

i
1 -ts was simply that'if I thr.ew.the generator awayyfor those

L6 ',f +:: );' '
.

fr., . - , , s: . -!;- ,

, sized breaks,~the posit've' aspects'of the generator earlyi16
, r,

..sm.3 - <

. ~. ,

t.:...on,[the early heat removal,5 were well outweighed.by the.'
..f

17 .'

to- rever'sc heat flow that occursflater in the transient.

is
' So,.what I'm'saying-is, based on the

t

.ao- Appendix K work we have done, use of.the steam generator is

'

' conservative, and_use.o'f-full heat. transfer area for a21
-a

'22- . generator"that is going to'be basically-half dry in the
.,

f 23' primary side, is probably conservative. .

a 24- 0- For the analysis done'in support of

5.b ~
as demonstrating compliance with 50.467

' TAYLOE . ASSOCIATES-
- REGISTERED PROFESSIONAL REPORTERS

' NORFOLK, VIRGINIA

' :)_
- - a



_

542

j-28-3 A Yes.

2 The larger size small breaks, yes.

3 0 We should not infer, then, from your discussion

4 with Dr. Buck that you were saying that heat transfer

5 coefficients were conservative in terms of demonstrating

compliance with Appendix K?e

A For those analyses that were done, our7

e Appendix K analyses that have been performed, it is

my belief that they are conservative.9

O I understand the whole analysis. I'm trying to,o

,, focus on specifically the heat transfer coefficient

12 from secondary to primary.

'

A At this point in time, I would say that the) ,3

heat transfer coefficients from the secondary to the,4

is primary side for the Appendix K analysis is conservative. I

They will'overpredict the heat flow from the,e

secondary side to the primary side,' lead to higher,7

Pressures, and thereby more discharge of the whole, and
to

thereby the worst possible inventory consequences for the,,

event.2o

MS. WEISS: I have one question that we just
21

frankly forgot to ask.

JUDGE EDLES : Go ahead.23

X BY MS. WEISS:24

25 0 Is the revised model capable of calculating
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:

Ji28-4' .t. 'a transition from the boiler condenser mode back to

Ci- a liquid natural circulation?

3. A No, it is not, although I want to add

4 that that type of' time f rame is generally beyond what
,

s i
~

we would have to analyze to demonstrate any compliance
,

o with'50.46.anyway,. because that is a' refill of the

7 primary' system, and'that means'you've got plenty of inventory

e above the core, and therefore, you have no core cooling

e problems.

to O Is that answer also'' correct with respect to

11 the new model?
1

i 2 A' Yes, it.;is.
|

() is MS. WEIS 5 ;No,further quest, ions. ,

: ;. : ;c i 1

i4 ~ JUDGE EDLES:_';Mr.'Cutchin?. iU"

is MR. CUTCHIN:; No[further.'quWstionsi Mr.-| Chairman.
'

L;::r' . >

us JUDGE EDLES: Mr. Adler?
; p ;. , r+ -.

,

,

a: ,s*

i7 MR. ADLER: Nothing.-'

,

le JUDGE EDLES : Mr. Baxter, anything further?

MR. BAXTER: No.le

| 2o JUDGE EDLES: I think this is probably a useful
' '

-
, . .

21 time for us to quit for the day.

MR. CUTCHINi LSir, I would like to ask if the ' /~

'

22 ,

, '23- Chairman would consider repeating for the benefit of
I-

'

(:'' i - 24 1Dr. Ornstein, who was not present before, so he won'tLhave
.

) '

2s- to have iti translated to him.
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JJ-28-5 ~s JUDGE EDLES : I'll be happy to do that.

2- Let.me ask first, Ms. Weiss, it took us about-

3 'three and a, half hours to'get through Mr.. Jones' testimony,

4' 'today. Would you give me a rough estimate of what you'

s think it'is likely to take to get'~through the Staff tomorrow?

s' Is that.possible?

7- MS. WEISS: We have approximately the same

e- number of~ questions. My experience is th'at it takes longer

e .to get the answers from the Staff. We fully intend to

'' finish everything tomorrow, if at all possible.to

11 JUDGE EDLES: I think in that_ case,.

~

12 Dr. Ornstein, you probably will not be here for the

-

-

morning session. - My guess jis,';wep would got .to you sometime:3 j
Iies ,.y , _,

' ..s/ ,

after lunch, or rights afterJ1unch. ' - ' ' '>

.4

.- - 1 . . .,7 .e; g- ,
,

is As Mr. Cutchin suggested,- let me advise
9 ,

,;- - ,

you that you.are directed.not~on,1y:nok to'.be here during.16 c

-q .3 4 .s - ,*iws .: ,4

zthe cross-examination of'the Staff, but also not tosy
.

discuss ~with any of the parties or their~ counselis

matters.which may cone =up during cros'-examination of thes- , ,

-ao Staff witnesses.

.

21 -
I will ask Ms. Weiss and Mr. Cutchin to

L arrange between you and Dr.?ornstein, however you can manage22-

~ to get hold of him, so t' hat he is here at the'right time.as

But at the moment, it looks like that will be right after
f~s, . .,,

-

lunch.'

as
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t

, -

. j -- 2 816 ' ,t -<' ' ~

.

Anything further?
,..m -

J'

2 - . - 2 If not, thank.you, Mr. Jo'es, very much, ) forn
. _

.

. g 3 .your testimony. .

.
s . , . -

'

- 4- We will' stand adj ourned until t'omorrow- at-

1
'

9:007a.m.-
' *

s
-

, . ,
-

-

i. '

(W1iereupon, at .4 :4 5 p.m. , the hearing. in-thee.,

s

!'.
. '

abovelentitled matter!was adjourned,;.to reconvene atf''
.. . .- .,

. 7 -

v
-

r

9iOOja.m.;on Thursday, March 17, 1983.) '
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