
.. .. - . .

,

THIS DOCUMENT CONTAINS
'

] POOR QUAUTY PAGES ess7 |

1 UNITED STACFS OF AMERICA

'2

3 NUCLEAR REGULATORY COMMSSION

4

5 --- - - - - - - - - - - - - -x

6 :

7 In the natter of: :

8 :

9 METROPCLITAS EDISOV COMPANY : Pocket No. 50-299

10 : (Festart)
f

11 (Three. Mile Island Unit l' :

12 : *

13 -- - - -- - - -------

\ 14

15

,

16 25 No rth Court Street,

17 Harrisburc, Pennsylvania

18

19 Thurrday, December 16, 1960

>

20

l 21 The evidentiary hearing in the above entitled matter
r

l
22

23 was resumed, pursuant to ad journment, at 9:03 a.m.

24

25 PEFORE:

O S O\W *

ALDERSON REPORTING COMPANY,INC,
4

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

. - . _ . . . _ . _ _ _ . - _ _ . . . . ._.._. . _ ...._ _ - __._ _ _._._____ _._ _ _ ,__._-. _ .,_...__...,_._



_ ._ .. _ _ _ _ ._ _ . _ ._ _ . . . _ ___ _ . . _ . _ _ . . _ . _ ._ __ . . _

1

i
|

'
:

8658 i
,

1

.

2 IVAN W. SMITH, Esq., Chairman,4

3 Atomic Fafety and Licensinc Eoard

4 i
,

| 5 DR. WALTER H. JORDAN, Member

.

| 6

I 7
APPEARANCES:*

8

9 Cn behalf of the Licensee atropolitan Edison
| Company:

10;

i GEORGE F. TROWBRIDGE, Esq.
j 11 . THOMAS.A. EAXTER, Esq.

.

DELISSA A. RIDGWAY, Esq. '
;

1 12 Shaw, Pittman, Po tts and Trowbriad ge,
1800 M Street, N.W.,4

j 13 Washington, D. C.
! -

j 14 Cn behalf of the Commonwealth of Pennsylv' nia:a
:
'

15 E0BERT ADLEE, Esq.
: Assistant Attorney General,

16 505 Executive House,
Harrisburg, Pennsylvania4

j 17 WILLIAM DOENSIFE,

j Nuclear Engineer

i i
'

4

19 Cn behalf of Union of Concerned Scientists.
! i

'

20 ELLYN WEISS, Esq.,
RGEEFT D. POLLARD ,

} 21 Harnon & Weiss, *

! 1725 I Street, N.W.
: 22 Washing ton , . D . ~ C . '

F

i 23 On behalf of the Pegula tory Staffs ,

I

i
'

24 J;y.ES TCUETELLOTTE, Esq. I

; J AMET M. CUTC!il5, IV, Esc.
.

25 Office of Executive-Legal Director, f

,

-
i
t,

i ;

I' ALDERSON REPORTING COMPANY, INC,
l

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2346 -
;

,

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



8659

: O i enitee State = -c1ee= ve=: m =1 cc mies1 ,

Warhin; ten, 3. C.
: 2
,

j Fetitioners fer leave to intervene tic res

O '

;
14 STEVEN C. SHOLLY,

304 South harket Street,
5 Mechanicsville, Fennsylvania

6 On behalf of AFGFY:
:

7 GAIL FEADF0FD

8

!

9 *

, !

! 10

11

.

12

13i

1

14

15

16

f 17

18

19

20

21

22

23

24

25 -

O

ALDERSON REPORTING COMPANY, INC.

- 300 7th STREET, S.W. REPORTERS BUILDING. WASHINGTON. D.C. 20024 1202) 554-2345
. , _ . _ . . . - - - _ . _ . - - . - _ . _ _ _ _ . . _ . _ . . . _ _ . . _ . _ _ _ _ _ _ . _ . . _ . . . _ , _ . - - _ _ . _ _ _ ..~.. ... ._ ._ _ -, - . ~ .., _ ., -- -



-

A

,A 1 4' ' -^ _'J
~

_7 _N' .? C
: x m s

bi
2 C00SS

WIThESS; [IFFCT CoCFF BE07 ECT DErFeSS F9 Ann 0" P02.?:
es 3 James H. Conran
( l
\_/

4 By ?. r . Paxter 8669
By Dr. Jordan 8670

5 By Ys. Weiss 8691
By Mr. B. Adler 8709

6
Walter L. Jensen Jr.

7
By Mr. Cuthchin F710

8 By r. Weiss 872'v

By Dr. Jordan 8731
9 By Ms. Weirs 8735

By "r. Cuthchin 2737
10

Afternoon Session p. 8744
11

Gary T. Urquhart
12 James H. Correa

Bobert C. Jones
13

('} By Mr. Baxter 8744'

(/ 144 By "r. Do rn sif e 8763
By Dr.' Jordan 8768

15 By Chairman Smith 8776
By Dr. Jordan 6777

16 By Mr. Cornsife 8782
By Dr. Jordan 8783

17 By 'r. Cutchin 8786.

By "r. Jordan 8787
| 18 By Mr. Oornsife 8792

Fy Mr. Baxter 8795
19 By Dr. Jcrdan 8797

By Ms. Weiss 9797
20 By "r. Eaxter 8817

By Ms. "eiss 8818
21 By "r. Dornsife 8818

22 Walton L. Jensen, Jr.
John J. Zudans

23
By Mr. Cutchin 8820

7s,
( | 24 By Dr. Jordan 8926
s'- By '' r . Dorn. if e 8630s

25 By Dr. Jo rd e n 8833

,\
! l
%,,/

ALDERSON REPORTING COMPANY, 'NC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



B

Q 1 C9EIi12S

2 CEcSS-

! HIEISS: nr:rCT cansS PentpecT ercanSS 90AaD on pgg)
3By Mr. Baxter 8e41-

! Sy Mr. Dornsife sent
| 4 By Dr. Jordan 8842
i By Mr. Do-rnsife 88u4
I 5By Dr. Jordan 8844
j By Ms._ Weiss 88u5

6 By Mr. Baxter 8853
j Ey Mr. Dornsife 8854
; 7
i

E__ _X_ H I E I T S,

8| .

i '{U M :4 EQ:_IDIEIIElc I!f02 12_rVIDENCFl
| 9USC 21 8707
! USC 22 8707
! 10 USC 23 8707
I USC 24 8708
| 11 USC 25 8708
| USC 26 8708

12 USC 21-26 6709
UCS 2E3 E746

13 U SC 8826
r

! 14
.

15

16
(

17

18

19

20

21

22

23

O '24

25 -

0
|

*

|

|

|
ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2346
,

!



8660

(^>' '

2 CHAIT1AN SMITH. efere ve becin with the

3 testimony, I would like to take advantage of the opportunity

4 wi th both Mr. Tourtellotte and Mr. Trowbridge here to

5 discuss the poccibility of setting before too long a session

6 to discuss perhaps a departure from traditional timing of

7 filing proposed findings, with the idea being that typically

8 at the close of a record boards maynot te as productive as

9 they mien t be until proposed findings come in.

| 10 He would liko to explore possibilities of

i 11 having proposed findings core in perhaps in stages so we
3

12 would have findinas to work on immediately after the close

13 of the record.

l 1-4 For example, it might be possible to ha w-

15 proposed findincs by the licensee and the staff if they wish

16 immediately.at the close of th e record on the procedural

; l'7 background.

i

18 That way we could give the parties the

19 opportunity to look at it and see if they have any problems

20 with it and maybe just adopt it; parhaps na.ybe even the

21 lica n ;ee and the staff could agree upon preposed findings on

22 procedural background,and maybe the board could adopt it

23 exactly as submitted, which would free us to do some work on

() 24 the substantiva matters.

25 And then perhaps some of the substantive

O
|
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() 1 proposed findings rould ba submitted reener soon after the,

2 close of the record dapending on when they are heard; the

3 problems particular intervenors may have in presenting
-

4 proposed findings; for example, I would think on hr.

5 Lewis's contention that since he only has one contention

6 th a t a shorter period of time might be set aside for him to

4 7 file proposed findings.
1

i 8 Then UCS with all of their contentions, for

9 example.

10 On the other hand, consideration may be given

11 to the fact that UCS 's case closes ea rlier in the

12 proceeding. That is the idea, and we invite recommendations
,

13 and analyses.

O' 14 But'the basic idea is to keep the board as-s-

15 efficiently productive at the close of the record as
,

16 possible.

17 Cne that occurs right off the bat is if we ara

18 happy with the proposed findings with rerr et to the

19 procedural background, that could start right away in tuping

; 20 production; that could just get that. cut of the way,and va

21 could be free to work on the substantive aspects immediately.

22 That is the invitstion the board is axtending

23 and we invite ycur thought and recommendations en it.

() 24 MR. TCUETELLOTTE: The staff has already

25 started such a trogram. We had anticipated it might be'

:

f

ALDERSON REPORTING COMPANY, INC, .
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() 1 possible to file partial proposed findings after each

! 2 discreet segment of the proceediacs is completed.

3 I realite that perhape there is a chance that

4 there nay be one or two issues outstandinc, fo instance, on

' 5 plan t design and modification. But for the most part, for

6 example, it may be done by the end of January.
1

7 It seems to me that probably within 30 or 45

8 days after that-, we could ha ve partial proposed findines on

9 at least as has been totally resolved of that segment of the

10 case. It seems to me it would also benefit the board and

11 tne board could either start directly or indirectly.

*
; 12 We have already done the procedural part of

; 13 it. At least it has been done and it has been submitted to

~

14 me f or review.
'

15 CHAIRMAN SMITH 'a'e had hoped to have the
;

; 16 procedural part of it done, too, as we went along, but it
i

17 never came to pass. "e were never.able to do it. And of

! 18 course another factor has to be considered, and that is, as

19 I recall, Commission rulings and perhaps express language of
.

| 20 reculations, which I cannot identify --I think all parties

?1 have a right to file proposed findings on all issues.

{
22 That would create a timing problen.- However,'

23 that right also -- the timing of that can be scheduled. But

() 24 -I believe any.intervenor can file and the Commonwealth can

| 25 file proposed findings on any irsue, n0twithstandinc whether

|

O
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() 1 that issue was reflected in their contentions or not.

2 If my impression of the p roc ed u ral law of the

'

(~Jg
3 Commission is correct, that would have to be taken into

%
4 account in wha t I am proposing.

5 In any event, that is what we are thinking. I

i 6 am not aware of any case where this has been done before,
1

7 Mr. Tourtellotte.

8 I am pleased that you are thinking along those

9 lines. We would certainly invite it.

10 MR. TEC4PRIDGE: Mr. Chairman, we intend

11 ourselves to not wait until the end of this proceeding to

* 12 draft findings. I welcome the suggestion especially that we.

13 .g e t together, and perhaps get together with the stsff if we,

(') *

\~' 14 can on common procedural findings.

15 Perhaps I will have a discussion with Mr.

16 Tourtellotte and perhaps we can come back to the board with

I'7 a concrete proposal.

18 CHAIRMAN SMITH: That would be-fine. Anything

19 else before we begin?
i

( 20 MF. TOURTELLOTTE: Yes, Yr. Chairman, one

21 prelimina ry matter, which is actually referring.back to the

22 9th and 10th of December. I was reviewing the transcripts,

23 and something occurred to me that I thought was possibly
!

() 24 so m e thin g we should'not let pass or at least the staff felt
|

| 25 it should not let pass without some cor. ment to be nure that

I
,
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1

; () 1 we are not establishing a precedent.
.

2 It concerns the letter which was sent to the.

f- 3 board by UC3. The letter directly quotes a transcript of
(.)/'

4 the Commission. I simply wanted to bring to the attention

5 of the board section 410 CFR 9.103, which strictly prohibits

6 the citation of such transcripts.

7 I did not want it inferred by reason of th e

8 fact that we did not mention it a that time that we in any
<

9 way condone or acquiesce to the citation of the transcript

10 by UCS.

11 It is contrary to the regulations.
.

!* 12 CHAIRMAN SMITHS Would you give me that

13 section, please.

O.As 14 - ME. TOURTELLCTTE: 9.103. What'it says about

15 half way down is tha t statements of views or expressions of

' 16 opinions made by ths Co.nmissioners or NEC em ployees .at o pen

17 meetings are not intended to represent final deterzinations
i

18 or beliefs. Such statements may not be cited or relied uponi

!

19 before the Commission or in any proceeding under part 2 of

20 these regulations, 10 CFR, Part 2. Except a s the Commission

21 may direct.

- 22 While I understand the concern that UCS may

23 have had in that instance, it is nevertheless a strict

() 24 violaton of the regulations to bring the netter up in that

25 procedural fashion. How it may have been otherwise--I-think
i

O
,
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[ 1 it is possible to brin: it up otherwise without violsting
i

2. th e regulations.

I 3 FS. WFISSs I do not interpret the way inp
I d
'

4 which we used the transcript reference as a violation of

5 that regulation. I believe that regulation refers to citing

6 such statements either as evidence as an expression of

7 Commission opinion.

8 As the board is well aware, we cited it only

9 because it-was said, not for any evidentiary value. We

10 also had people in that meeting who heard that comment.

11 Ra ther than state f rom their memory, we believed it is

12 better to state it from the transcript.

13 I do not believe that is a violation of that
~

14 regulation.

15 YE. TOURTELLOTTE: Of course, I have given

16 that some consideration, but I view that position as really

17 untenable becaue basically UCS goes on after making that

18 citation to ask for some kind of specific relief from the

19 board.
,

20 Ihey are asking the board to do somethino, and;

i

21 they are basing it upon that quote. Now, whether it is a

22 letter of a formal pleading really does not make that much

23 difference.

O 24 Cu>Isxis SxITs, I wee cf couree ew =e ef thet

. 25 - section . And as Ms. Weiss, I thought of it in terms of its
1

'

O
,
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(} 1 application in substantive matters. But as I read it, I see

,
2 such limitation in the language on it.

3 I can apprecia te your position on it. There is

O
4 also ancther aspect of it which, when I addressed it o ra lly

5 a few days ago, which I did not give very thorough

6 consideration to, and that is general counsel also has an
t

7 interest in your motion, both in -- as the general counsel

8 -- general counsel might view it as his right to seek

9 counseling without violating the ex parte rules of the
I

'

10 Commissin on procedural matters anywhere he can find it.

11 And I do not want to intrude upon any

12 pr;vilege he might feel. bevertheless, I still stand behind

13 the remarks that I made, tha t I have had no communication

O(./ 1-4 with any member of the Office of General Counsel on any

15 substantive matter in this or any other proceeding as far as

16 that is concerned.

17 It is thoroughly established practice and rule

18 that there be no such communications, and I continue to

19 stand by it. ! think the point you are making --

20 notwithstanding section 9.103 -- should be addressed. I had

21 not really taken into account that problem, that the OGC

22 might have some fealings on it, too. It is not just

23 something that is within our prerogative to dispose of

C)1 24 entirely.4

%..

25 I wanted to bring that to your attention. I

O)\_
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300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

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



8667

() I have had no communication from OGC that they fael that way;

2 it is just something that eccurred to to.

/^T 3 :15. WEISS: The le tter to this boa rd was sent
V

4 cat from my office while I think I was up here; I am not

5 sure. I do not know if a cpy of it went to the general

6 counsel. I did communicate directly with the Commission,

7 however, about the Indian Point proceedino.'

8 CHAIRMAN SMITH: With respect to --

9 MS. WEISS: With respect to this commen t es

10 w"11 as others made at that meeting. That certainly did go

11 to the general counsel, so general counsel is aware of our

la concern about those particular words.

13 It may not be specifically aware that we wrote

14 a letter to this board, although we did say in the letter to

15 the Commission on Indian Point that we intended to

16 communicate with this board about the subject.,

I'7 CHAIRMAN SMITH: Paferring to the actual

18 communication you cent?

19 ES. WEISS: Yes. We sent a letter t the

20 Commission first on Indian Point. It seemed as if they we re

21 ready to make a decision on procedural aspects of that, and

i 22 in that letter we brought up these comments and stated in

23 that letter that we did intend to communicate directly.with

O(_j 24 this board.

25 CHAIR!:AN SMITH: There is ona other aspect,

(

ALDERSON REPORTING COMPANY, INC,
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() 1 and that is I told you that I would give you a preliminary

2 report, which we ild , a thorouch report over the Christmas

3 vacation. I have promired so many things for that Christmas

4 vaca tion that it is my inclination -- I will give you an

5 opportunity to object -- but I will not even get around to

6 it until the decision in this case issues.

7 I make that based upcn the representation to

8 you that I have had no communication with any Commission.

9 staff level person, suggesting a feeling on any of the

10 issues in the case.

11 If you have information or beliefsa or-

12 perceptions to the contrary, I-think you are going to have

13 to bring the m to my attention so I can express them.
O
kA 1-4 I do not think I am going to have the time

15 over the Christmas -- the days that we are out of hearing to

16 address it. Unless you object and persuade me to the

17 contrary, I am going to def er the whole thing until af te r

18 the initial decision issues.

19 hS. '4 EISS s based upon what you said orally in

20 the hearing, I have no objection to that.

21 Before we begin, I would like to approach the

22 bench for a couple of minutes, if that is all right.1

23 CHAIRMAN SMITH: All right.

( ) 24 CH AIR:' AN SMITH 4 Let's constructively approach

25 the bench -- constructively at some other place than at_the

O
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1 bench.

2 (Eench Conference)

3 CHAIRMAN SMITES Anythinc furchar?

4 (No Besponse)

5 Zr. Paxter has some questions, some cross.

6 Thereupon,

7 JAMES H. CONRAN

8 the witness on the stand at the time of recess, resumed the
,

! 9 stand and was examined and testified as followr:
,

10 CEOSS EXA.*.IN ATION ( Eesumed )

11 BY ME. BAXTES:
;

12 C You have been 'with the staff.for a number of4

i
13 years. Do you have a general f amiliarity with the role tha t-

|

|
14 a project manager performs in processing applications for

15 construction permits and operating licenses on the staff ?

16 A Yes.
, ,

) I'7 0 'lould you say that a project manacer's mcin

13 responsibilityis coordinating and. planning the detailed

19 technical review that is perforced ty cthcr members of the
~

20 staff?

21 A That is certainly a big part of the job. I

22 would add understanding , understanding the technical review

23 work that the staff -- that the experts in the technical

24 review branch have done.

25 It is not juct a b ean ccun ting , schedulinc
;

i

fi
Nr ,

f ALDERSON REPORTING COMPANY,INC,

1
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() 1 job. It entails understanding inputs made by people who are

2 experts in narrow areac and taking their safety evaluations

3 and understanding them and tying them together in what is

4 called a safety evaluation report.

5 I do no.t think it is a complete

6 characterization; I think it is a' big part of the job:

7 coordinating, planning, yes, but understanding is at least

8 as big a part of the job.

9 MF. BAXTER: Thank you. Those are all my

10 questions.

11 BOARD EXAhINATION

12 SY Do. JORDAN 4

13 0 lir. Conran, do you have a copy of Mr.

O .

14 Pollard's testimon~y on UCE 14?
.

15 A I think so, it will take me a mcment to get

; 16 it.

!'
1'7 (Fause)

18 : am sorry. It looks like it might take me

19 longer than a minute to get it.

20 Q Eo hurry.

21 (Pause)

22 CHAIRMAN SMITH: Irwill loan you mine if you

23 cannot find it, and then I will share Dr. Jo rd an 's with him.

() 24 THE WITNESSs I believe this is it here. Yes,

25 this is it. I have it.

O
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() 1. EY DF. JORDAN:

2 0 Would you first turn to p -ge 1 of the

3 testimony which begins UCS contention nu.nber 14. Do you
1

4 have that?

5 A Yes.

6 0 I would like to go through this contention and
.

7 see if you agree or disagree with the statements made.
j

8 Before I do, in order not to get involved in a

j 9 harangue or problen with definitions, I am going to. talk

| 10 about safety grade and nonsafety grade. I will assume tha t

11 other items which are important to safety are nonsafety
.

12 grade at the moment unless they are specified as safety
.

'
:3 grade.

14 The first cente.nce there, Mr. Follard says,

15 "The accident demonstrated that thete are systems and

i 16 components presentlyclassified as nonsafety related which

17 can have an adverse effect on the intecrity of the core

[ 18 because they can directly or indirectly affect temperature,
!
,

| 19 pressure, flow, and/or reactivity."

20 00 ya0 agree with that statement?

21 A I do. I have agreed with it in my testimony

| 22 explicitly.
|

|
23 0 "This issueLis discussed at lencth in section

24 3.2'of NU?EG-0576. The following quote from paga 18 of the
s

! 25 report describoe the problea."

O
V
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O i : hem io11ews the ceetetie=.

2 Ncv, do you agree with the statement fron

3 NUSEG-0578 as quoted by l'r . Pollard in whole, or do we need

4 to go through i* line by line?

5 A I subscribed to it initially on our Lessons

6 Learned Task Force when we published the report with those

7 words in it. I would only say that some diffetence in the

8 staff's perspective on thosa words may have evc1ved-

9 subsequent to that.

10 We have had longer to reflect on it and to
:

11 digest the results. I think I still agree with the words

12 here, though. If we got very , specific a bout one or ano ther

13 word or phrase, in general I accept.--
.

-,
14 0 All right. If it turns out that you would

15 like to as a result of further answers to questions on my

16 part, if you would say, well, I would like to modify that
,

17 line or something like that and go back to it, that is
'l

18 fine.

'
19 At the moment, let's continue.

20 The next sentence says, "The s ta f f proposes to

21 study the problem further."

; 22 Is that a true statement?

23 A I think it is a true statement as far as it
.

24 goes. I do not think it goes far enough. We are not '

25 proposine to just study the problem.

i

<
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1 0 You plan to do even more?

2 A 'J e have already done more, and we propose to
i

3 study even further.
,

j 4 0 All right. Eo therefore I guess that you sa y
J

5 you would also therefore agree with the next part of the*

6 sentences this is not a sufficient answer, in that you

7 intend to do more than study the problem.

8 A only in that sense would I agree that it is aa

9 correct statement. I do not think it accu ra tely -- it

: 10 implies semething that does not accurately characterize the

11 staff's posture or their program.,

i

12 0 There is only one sentence left.

13 Do you agree or disagree with that? Let's

O: 14 read the , sentence so it will be clear in the record: "All

'

15 systems and components which can either cause or aggravate

16 an accident or can be called upon to mitigate an accident

i

17 must F_ identified and classified as components important to
t

18 saf ety and required to meet all safety grade design

19 criteria."

20 Now, then, there may be a slight problem with

21 components important to safety, but by that may be a--

22 problem, but I suspect not.

23 A It is not for me; it is not a problem for me.

24 0 All right. Then do you agree entirely with

25 the sentence, or do you have any. reservations?

40
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2 sentence. I thought come more last evening. I think it was

3 Mr. Adler 's or Mr. Dornsife's question in this regard

4 yesterday.

5 I think -- I think my agreement with the point

| 6 that he was pursuing and in fact Mr. Keaten, I think, has

| 7 made the same point in his testimony I want to more--

8 stronglysupport the thought that they had in mind.
5

| 9 ! think it certainly should be said that I
s

I

10 profoundly disagree with this statement. I want to context

i 11 a few additional remarks that I am coing to make.
<

12 0 Let me first find out in what respect all;

:| 13 systens and components which can either cause or aggravateO. g ..

; 14, an accident or can be called upon to mitigate an accident
|

; 15 must be identified.

16 Would you say that is true?'

!

17 A I would sa y iden tified.
e

f 18 0 So it is the part that they_must all ba
*

i

'

19 classified as safety grade. That is your disagreement; is ,

| 20 that correct? I

21 A That is the part that I choke en.
|

| 22 0 All richt. I think we .have all heard pretty
|

23 much the reasons for it, but if you would like to summarize

24 th e reasons, that i:t fine.

| 25

: O -

!
t

|
t

i
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() 1 A I think it is im po rtan t to cive the right context.
;

2 On a number of differant issues over the last few

3 years on which ?r. Follard has raised objections or

4 criticisms to the staff 's way of doing things in their

5 regulation of reactors, I very frequently find myself in his

6 direction if not in his corner. So it is not
,

| 7 C A very understandable position.
1

8 A It is not that I think of Mr. Pollard ar an

9 extremist, that I disagree so profoundly with this

10 particular formulation of -- latest formulation of his

11 +' oughts. I think it is awful important in that context to

|
12 acknowledge his contributions in the area of development of

13 standard, influencing the thinking of safety reviewers,

1-4 safety regulations in the areas that he is most qualified
,

15 in, instrumentation, control rystems, that sort of thing.

16 Put in seying this Contention, he has simcly gone

17 too far. 'f r . Polla rd in ef f ec* , if he is completely serious

18 about this Contention, would automate and complicate and

19 interlock and upgrade nearly every if not avery system in

20 the plant.

21 Q And tharefore there must be a large number of

22 systems that can be called upon --

23 A The things that can initiate or aggravate or quite

()' 24 possibly be called upon to .itigate an accident include, I

25 am afraid, nearly ave ry thing , nearly every system in the

(2)
'
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() i1 plant.

| 2 C I do believe Mr. Follard would agree.

3 A That notion, that proposal would disturb me enouch

1 4 if he were simply talking about applying it te new desiens,

5 things that you could still design and build, but to
4

!

6 contemplate applying that proposal to existing reactors is

| 7 scary. If you get half a centimeter beyond the sayinc of it

8 and you think about the doing of it, it involvas a kind of

9 modification,-and cutting wires and pulling cables andi

10 cutting piping and reweldin.:, and with the best of

! '

11 intentions, I think it would be potentially dangerous.

12 The first thing that comes to mind is the Crystal

13 River event. I feel some pancs about what happened down -

14 there. I was a party to the recommendation, and I think it

s

; 15 was a very good one, that caturation meters be. applied to
;

16 reactors. In the process of doing that, a simple mistake

l'7 was made that resulted in a subtle kind of interaction that
,

18 led to the Crystal P.iver event.

19 You could multiply that sort of thing by at least'

20 three orders of magnitude if you did what Pr. Pollard is

21 contemplating doinc to operating facilities, and if he ever

22 succeeded in making his oint and it actually were

23 implemented, it is not an exaggeration, and I am very

24 serious in saying that for reasons of personal safety, I

25 don't think I would want to ao near the monster that would

. ALDERSON REPORTING COMPANY, INC,
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1 result from applying this Contention in a straightforward,

2 manner.

s 3 CHAIS?.AN S M ITil s Would you ba more sensitive to I.

'

i 4 Dr . Jo rd a n 's efforts to interrupt?

5 THE WITNESS: Yes, I'n sorry.

6 EY DR. JORDAN (Resuminc)

7 C We will get back to this in somewhat more detail.
|

8 You will have a chance. But would you say, then, that at

9 the moment your problem is w.'h the w o rd s "all systems and

10 components?".

11 A Yes.

'

12 Q Would you concede that there may be some systems

13 and components that should be identified a nd upgraded?

O .i

14 A. Yes, I would agr?e with that. That's not a>

15 concession. I already agree with that, and I think our

: 16 programs indicate that.

17 0 Perhaps, then, we have agreement with the

18 Contention exceptinc for the word "all" in the last sentence.

19 All righ t .
,

20 I.at's go on now and try and narrow the area

21 whereby the word "all" does violence to some of your
|

22 opinions concerning safety.

23 I have a few questions on your testimony which may

| .O 24 dee= e= thet t vic- # <ect- e=e== = cece '> ==e '" r

25 your testimony, we will get into some of the systems which

OG
.

h
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O ' ta =o=e tasteace- 1 e= eu=e =- r 11ere woote aeve 1ac1=eea.
2 and perhaps wc can ree where a reas of disagreemen t therefore

3 do lie.

4 However, before doing that, there is a matter of
J

5 clarification on page 14, in answer to question 18.

6 Question 18 was "Does the staff have any long term plans or
i

7 programs for evalua ting possible safety effects of
i

8 non-safety systems or components generally, and for

9 reassessing the appropriateness of current non-rafety
.

10 classifications in view of the lessens learned from the TMI
11 2 accident?"

'

i 12 Your answer is, "Yes, that was an explicit
.

12 objective of Recommendation 9 (Eeview of Safety
fi.O 14 Cl assif ic a tio n s ) . ",

15 '4 h a t are you referring to there?

16 A That is the final lessons learned Ta sk Force
17 Report, ~.4 U R E G - 0 5 8 5 .

18 Q I see. All right. It wasn't clear.
'

'

19 And then you go on to some other reports which we

20 will perhaps get to.
i
i

21 Now, getting back to the items which you say have

' 22 been upgraded but not to full safety grade, let's for the

1 23 moment look at Iten 4 on page in in which you say automatic

! 24 initiation of auxiliary feedvater system, short term, long

25 term requirement, to provide cafety grade initiation.

O
4
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i () 1 Was there -- was it deliberate that you restricted

2 your answer in the long term for safety grade initiation,
:
T

3 that you intended to leave out control of the auxiliary

4 feedwater system?
,

S A That was really an explanatory parenthetical<

6 conment, to make sure that I didn 't misrepresent the
j

7 recommendation that the t,mk force made. It was broken into,

1

) 8 two parts. On a short tere basis, we thought that it was
4

| 9 appropriate to upgrade in every way that could be -- that
: ;

10 was practical on the time scale that was beino contamplated

11 in the STOL plants, Sequoia, North Anna, Salem, the plants

12 that were right on top of us in the licensing process, in

13 other werds, that it would be 4ppropriate to do an interim
i

1 14 sort of upgrade in those plants, if it was necersary.
i

15 For the long tern, they should be full safety

16 grade.
,

"

1 17 0 Both for initiation and control?

| 18 A I'm sorry, maybe I missed part of ycur question.
i

| 19 0 That's the point I an cetting at. In the long

20 term, you linit it to initiaticns, as to upgrading the
:

21 sa f e ty grade initiation of the auxiliary feedwater, but not
i,
t 22 the control of the auxiliary feedwater. Should that be

23 safety grade?

() 24 A I didn't venture into that area beca ure, a s a task
.

25 force, for example, we had not thought about, we had not
I

'

i
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() 1 addressed the control area.

2 I think the staff's position is on that yes.

3 0 How's that?

4 A I think the staff's position on that is yes.

5 As I understand both the staff's position and the
i

6 Licensee's position, tha t is going to be true.

7 0 So therefore you agree with Mr. Pollard with

i 8 respect to Item 4, anyhow, that in the long term it should

9 be upgraded to safety grade.

10 A Yes, but with this reservation. I wouldn't come

11 to that conclusion on the ba sis of the lessons learned from
12 the TMI 2 accident. Eut I thinN it is appropriate. I don't

13 quarrel with the staff 's plan to do that.

14 0 Would you come to that conclusion on the basis of

15 a systems interaction study? Has there been any systems

16 interaction study that would require such a commitment or

l'7 conclusion?

18 A There hasn 't been a systems interaction study in

19 the sense of that word. A good deal of attentien has been

20 paid in what are called reliability interim, reliability

21 looks at the AFW system. There has not been a final,

22 systematic look at the AFW cystem that I am aware of. I'
i

23 think the IREP programs are approaching that on a much more

() 24 formal basis, the Interim Peliability Evaluation Program. I

25 think it is six units on which the studies are being done

i

|
|

|

!
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1 currently, or are contemplated, at least.

2 0 Do you know what thoce six units a re, just as a

3 matter of information?-

4 A I don't know if I could tick them all off. I know
t

5 one is Calvert Cliffs, for example, because one of the

6 members of our branch is sitting in on and assisting in that

7 program.

1 8 0 I sec.
!

9 Are there any B E ~i plants on the list besides
i

10 Crystal River that you know of?

11 A I don 't know. I just can't recall at the moment.

! 12 0 I gather yoti feel that there should be in the long
i

13 run a systgms interaction stud y which would possibly confirm

14 the need for, in this case, for saf ety grade equipment.

15 A Yes.

16 0 The next item down was auxiliary feedwater flow

17 indication. I guess again I was wondering why you pulled !

18 out just the indication and not control.

19 A Apain, it's because just the way, in the aftermath

20 of TMI 2, the staff's various studies and investigations
,

21 developed historically. There was already a great deal of

22 work and attention being paid to auxilia ry f eedva ter systems

f 23 't %. Sulletins and Orders Task Force and by at least one

24 o c .'. s t' group. *o when the lessons learned group was(
,

25 assembled, the decision was made not tc lock at auxiliary

0
,
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() I feedwater systems unless there was something about the

2 treatments that had been 71ven the AF'i cyctems that stood

3 out in someone's mind where we could suggest additional

4 improvements that had not already been identified. There

5 had been many of them identified by that time.

6 0 In both 4 and 5, ycu refer to NUREG-0680. I guess

7 I was a little concerned that you were basing your testimony

8 on 0680 rather than your own evaluation, say, when the

9 situation is much broader.

10 A Ch, yes, it is. As a criticism, just as to the

11 format that the inf ormation is presented in here, 7 would

12 accept that ' criticism. NUREG-0690, however, references very

13 explicitly the appropriate sections of the work that I was

14 involved in.

15 0 Does NUREG-0860 recommend full safety grade for
.

16 the auxiliary feedwater system in the long run, in the long

17 term?

18 A I hava looked for that implication or that

19 statement. I couldn't ccme to the conclusion out of 0680

20 that that is what was intended, full safety grade at some

21 time in the future -- that is why I have asked people who

22 are directly involved and ha ve been f or some ti m e ,' ?. r .

23 Wermiel, for example, what is the staff's position with

() 24 regard to whether or not the AFW is saf ety g rade.

25 0 It has been brought up many times in this

O
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1 hearing. You still don't have a good answer that ycu feel

i 2 comfortable wi th yourself.
I
i 3 A I wouldn't, and that is why T wouldn't try to give

4 you a definitive answer on i t. I think I know what the

5 staff's position is with raspect to whether er not the

6 system is safety grade, and I ha ve heard the Licensees say i

7 that they consider the system safety grade with the c.sveats
,

,

8 that I mentioned. I don't know if or where the staff has !

;

9 required that it be safety grade. I have looked for it. I
!
1

10 have not been able to find it.

11 It seems an obvious point that I should have gone

12 to" somebody and checked with before I came up here, but I

13 didn't really expect to discuss the AFV system.
,

,

14 0 I have also looked for it, and I thought possibly

|

|
15 you could help me on that.

!
'

16 Let's look now at the first three items that you

! 17 quote in answer to juestion 17, emercancy power supplies for
i,

'

I18 pressurizer heaters.

19 Is that a case -- I guess you are saying, I

20 believe, tha t this is a non-safety component or system which
i

I
21 hasn't been fully upgraded.

22 In what respects are the emergency power supplies

| 23 for the pressurizer heaters not safety grade?
I
' /)

24 A Do ycu mean as --/ j

I 25 0 What did you mean?
I

(2)i

l
i
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() 1 A The idea was -- this, of course, war not

2 applicable just to TYI 1, but if in the designs -- and I

!
s 3 think it is true -- ! shouldn't even say I think it is true

4 of most designs -- but to the extent that at the time of the

5 TMI 2 accident the pressurizer heaters on any raactor plant,

6 the power supplies f or those pressurizer heaters were not

; 7 Class 1E, that is on failure of offsite power, they could be

8 connected to the diesel generater, the buses that are

9 supplied by tha diesel cenerators, if tha t was not in fact

10 part of the design, then our recommendation was that you do

11 at least that, improve the reliability of the power supply.
.

12 0 In the case of ThI 1, in what respects are the

13 power supplies not upgraded to f ull saf ety g rade, and --

1-4 well, let's concentrate on that part of the question first.

15 In what respects do they not ha 'e f ull saf ety '

16 grade at TMI 1 on emergency power supplies for the

l'7 pressurizer heaters?

18 A I an not sure I can discuss that in great detail.

19 C Is it because of your unfamiliarity with the --

20 A 'Jith the details cf what is actually at TMI 1. I

21 haven't looked at the ways in which -- the other ways in

22 which those power supplies are not safety grade because as

23 indicated nere, we didn't think that they had to be full

() 24 safety crade.

25 0 Your lack of familiarity with the full situation

(
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1 at T.M I 1 I believe you explained is in part at least dua to

1

! 2 the fact tha t you had a very short time to rrepare this |>

|4

3 testimony. i

! 4 Does that give you yourself any concern with
.

! |

| |
5 respect to the overall testimony on the amount of studies

4

6 that have been done at T P.I 1 on systems interactions? |
f

7 'Je will come back te that. I quess at the moment

i 8 I will just ask a yes or no.
4

i
i 9 Are you familiar with any studies on TKI 1 on
4

! i

) 10 systems interactions? !

i
j 11 i
4

1

: 12 i
i !

13 I

i 14
,i

>

| 1

15 I'

!e
,

i,

| 16
! !

a 17

18 i

i ;

i

f f
t

'
,

20 i

I
21

i 22

| !
23 !

h 24 -

|

25'
4,

!

@ !
.
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' O '

2 A No formal studier; I have heard Mr. Kaaten's

3 description of what he thought was implicit in that sort of

]
'

4 activity. I thin.k it is appropriate what they did, but that

5 certainlyis not the extent of what we contemplate when our
.

6 branch, for exsmple, talks about doing systems i;;teraction

7 studies.

8 I think it should be pointed out that that is not '

; 9 necessarily a criticism because we have not required that

10 sort of thing yet.

11 Q Let 's consider tha t the your ansvers, then, are--

12 more generic than they are specific to TMI-1.

13 A Yes. To give a little more perspective on that,

14 when the Lessons Learned Task { cree made its final report in

15 November of last year, I think it was, the group was then

16 split up to several factions,
,

17 2ne group was given the responsibility of1

i
.

| 18 im plemen tin 7 the Lessons Learned recommendations in the
i

19 context of the VTOL reviews that ware coming down on us at
|

20 that time.

!
21 Another 7roup wss assigned specifically to TMI-1

!
i 22 restart. So some' people who were on the Lessonc Learned

23 grcup and others of course from.Various elements of the;

!

| 24 staff hava been working on the T I-1 restart review for over

25 a year'now; not because I was not interested in i t , -. bu t

,

!O
!
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1 becauce I did not have that assicnment, I have been

i 2 associated with tha t review for a couple of mor.thn nov.

3 0 le t 's co to the next item and consider it in a

4 generic fashion, the emergency power supply for POEY and
;

5 block valves.

6 Now, do you know what has been proposed for TF.I-1
1

7 or proposed for -- generically for 3 CW plants? And do you

8 know, therefore, in what respects it fails to be safety

9 grade?

'
10 A I think the answer is the same. I know basically ,

11 what the improvements that have been proposed are. I have

12 read about them in the TMI-1 res ta rt , but I do not know the

13 ways in which they are not safety grade. <

14 0 You don't know what?'

15 A I do not know the ways in which they are not
.

16 safe ty grade.

17 0 I soe.

18 A Again, that does not pe,rticularly -- well, in this-

f 19 regard, I am afraid -- I do not want to leave the wrong

20 impression with the board.

21 It does not disturb me in the same sense that.

22 memorizing the accident sequence didn't disturb me, and I do

:- 23 not think it aff ects the validity of my conclusicns.because

24 other members of the staff who are qualified and competent
i

25 have -- they know what the proposals are in detail and they

O
t

>

;
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1 have done the review.

2 I rely on other members of the staff and their3

;

3 work as a resource. I do not try to memorize it.~

4 Q So you have confidence that the staff will really

,

5 do a good job on that?
,

6 A Of course, yes. And I rely on the fact that they

7 are doing that kind of a job. I take their conclusions and '

8 their work and in the context that I work in, I extend our

9 integrate their conclusions.

10 I almost always make a point of gonig back and

11 checking with them to see if I have missed some significant

12 point;because I have not done these kinds of reviews in

13 detail or because I cannot talk about the sequence, the

'
14 accident se;;uence in great detail, that does not mean that

15 I do not think it calls into question the validity of my--

16 conclusions.

17 0 One or two more questions only.

18 You and Mr. Pollard and I would say perhaps I have

19 agreed that there is a need for systems interaction

20 studies. You have also said, however, that as far as you

21 know there are not any -- I believe -- no proposed for TMI-1
4

22 prior to restart, that'you know of no studies --

23 A That is true.

24 0 I presume in the long tern that there will be -- I

25 believe that is --

O
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() 1 A I do not know that, Dr. Jordan. I will tell you

2 that the recommendation that was made by the Lessons Learned

3 Task Force is the one I still prefer. Somewhere between the

{ 4 making of the recommendation and how it came out on tho

!5 othe r end in the Action Plan, things got changed a bit.

6 Our recommendation was that all licensees be

7 required to do systems interaction studies, and ! think that

8 is still appropriate. I did not ap' prove the Action Plan.

9 The Conr.iccion did.

10 There were a number of considerations involved in
t

11 their deciding that things did not have to be done. Well,

12 they have not speicified yet to my knowledge ever that all
i
' 13 licensees have to do systems intereaction studies.

1-4 I think -- personally, I think it is appropriate,

15 tha t all licensees do systems interaction studies; systems
*

,

16 interaction studies are not meant for the benefit of the
f

l'7 staff.
,

18 They are meant for the benefit cf the safetyof

19 plants. The people who run those plants sho uld k now the

20 most about thom on a very detailed basis. I think theyhave

21 the obliga tion to ca rry the major load.

22 It is for their information and th e benefit of tha

23 saf e ty of those plants, not the staff's benefit. I think

A)(, 24 the original recommenda tion is still the propoer one. The,

25 fact of the matter is the Commission felt diff erently for

O
;

-
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1 some reason.

2 The reconmendation wan nodifiec. We may still get

) 3 th ar e . Iu still involved in the process, and to the

1 4 extent that I can influence what happens, everyone will do

5 systems intaraction studies on their plants. Ihat is a

6 personal opinion, but it is a strongly held personal opinion.

7 DR. JORDAN I have no more cuestions.
,

8 CHAIEMAN SFITH: Ps. Weiss?
i

9 (Pause)

10 While you are preparing your notes, I had

11 overlooked the fact tha t both fo r Mr. Pollard and for Mr.

12 Conran, they had used diagrams on the chart board. I think

13 th a t the procedure should he that that is fine. Use those.

i 14 But then they should be reproduced..

]

15 They are simple enough; yours looks like a
!*
| 16 bloodshot eyeball, I think. Simple enouch.
<

17 Reproduce it so it can be bound in the

18 transcript. Would you ask Mr. Pollard if he would do the

| 19 same thing with his ?

20 We vill bind then in the transcript when they are

21 prepared at the same time so the record will raflect what

22 the chart looks lik e.
i

23 MS. WEISS: It is actually the sta f f 's turn for

24 redirect.

25 ME. CUTCHIN: We can take care of that quickly. I
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1 have no redirect, P.r. Chairman. j

2 FEC3055 EXAMINATION '

3 EY MS. WEISS:

4 0 I want to pursue s series of questions Mr. j
i

5 dornsife asked you yesterday. ''

6 Let me start with your question eight on page 6 of

7 your testimony.

8 (Pause)
!

j 9 The question is: "hss the staff identified those
!

10 structures, systems, and components which must be safety

11 grade."

12 The first two sentences of the answer are "Yes.
13 They are listed in Regulatory Guide 1.29." -

14 Mr. Dornsife directed your attention to item h,
,

i 15 list of equipment in Reculatory Guide 1.29. That is cooling

16 water and seal water systems er portions of those systems

i 17 that are req ui ra'i for the functioning of the reactor coolant

'

18 system, components important safety, such as reactor coolant-

19 pumps.

i 20 Do you know whether in current plants to which
!

j 21 there is no question that this regulatory guide applies,

22 whether reactor coolant pump, cooling water, and seal water
!

23 systems are required to be safety grade?

24 MR. EAXTER: I ar sorry, Ms. Weiss, the term

! 25 " current plants" --
t

Oi
!

|
i
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() 1 MS. 'e'EIS S : Any plant which applies now for a

2 licenses any plant to which Esgulatory Guide 1. 2 9 a pplies.

3 THE WITNESS: I do not have specific detailed

4 knowledge, no. I ca nnot answer your question.

5 BY Y.S. WEISS:

6 0 You do not know?
>

7 A I can read the requirement and not know whether it

8 has been applied properly or how it 1s applied to existing

9 plants. I do not know.

10 0 Your testimony is that the staff has identified
,

11 structures, systems, and components which must be safety

12 grade and they must be listed in detail in PequlatoryGuide

13 1.29. *

C
14 If it is the case that one o'f the systems Listed

15 in that regulatory guide is not required to be safety crade

16 by the staff, isn't your testimony wrong?

I'7 A The staff has identified in detail in a requistory

18 guid e in generic language the kinds of components and

19 systems and structures that have to be safety grade.

20 *Jith respect to plant specific identification of

21 such structure, I did not maan to imply that it was in the

22 regula tory guide.

23 0 No, no. I an not askinc about plant spacific.
,

(~)
's_/ 24 Just assume.for the moment with me that the staff does not

25 require on anyplant that reactor coolant pump, ccoling

O

J
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() 1 water, and ceal water systens be safety grade.
;

2 And that is not a question of interpretation.

3 That system is identified clearly in Reg Guide 1.29. If

4 they are not requiring that to be safety g ra d e , then isn't,

5 your testimony, your answer to question eight wrong?>

6 A No, no, it is not. It may oo to the quesion of

7 whether or not the staff is applying the regulations the way

8 they should.
4

9 But the staff is in this document -- what I am

10 saying is these are the requirements. If you are saying

11 there is a discrepency between the requirements and the way

12 that the staff has implemented the requirements, it is

13 possible that there arethose kinds of discrepencies. I do

'

14 not know~of them.
.

15 0 Isn't it possible that it is not a requirement if

16 they are not requiring any plant to have a safety grade
,

'
17 reactor coolant pump seal water system, isn't the logical

18 inference that it is not a requirement?

19 A I would not try to draw that logical inference.

20 0 You are telling me --

21 A If your interest is in the informa tion that would

22 answer your question , M s. Weiss, what I have said was I

23 cannot provide you that information.

() 24 If your interest is really in going into that

25 degree of detail, someone else would have to answer the

Os/
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()i 1 question.

i 2 C I asked you to assume -- assume th a t the staff
!

j 3 does not require thtt reactor coolant pump seal wa ter
,

4 systems be safety grade.,

5 Then, isn't your testimony wrong in question eight?

6 Your testimony is: "The staff his identified the,

7 structures, systems, and components which muc' be safety
'

8 grade. They are listed in detail in Peg Guide 1. 2 0. ";

9 Isn't it correct that if this system which is

10 quite explicitly called out in Eeg Guide 1.29 is not

11 required to be saf ety g rade, then icur testicony is wrong.

J 12 A I still would not agree with you evenif that were

| 13 the case. I think that the staff has identified those

: 14 systems that have to be safety grade.

|
; 15 If what you are suggesting is that there is a

16 systematic slip up in the way these requirements, these

l'7 criteria are met in plants, I cannot help you with that. I

18 do not know the answer.
i

19 CHAI5 MAN SMITH: '4o ul d you explain what you mean

20 by the use of the word "must" in question eight? Tn the

21 first place, I assume that you wrote that question?

22 THE WITNESS: Yes. "Must be safety grade" means

23 required by regulation to be safety grade. I think maybe to

() 24 ca rlif y my answer to Ms. Weiss: if I were pursuing the same

25 point she were and trying to make the point, ny next

O
,
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() 1 question would be, has the staff assured in all existing

2 plants that this recuirement 1.n ret.

3 Tnen if ! said yas and I did not know the answer

4 to your question, ! would say my testimony was wrong.

5 BY MS. WEISSs

6 0 I am going to pursue this more. I am not

7 convinced that you are focusing on what I am askinq you.

8 A All right.

9 0 You stated quite explicitly that Eeculatory Guide

10 1.29 lists the components which must be safety grade.

11 A Yes.

12 0 Did you ask any project manager for any plant

13 currently -- for any currently pending application whether

14 he uses Reg Guide 1.29 as a~ list of all systems an?.

15 components which must be safety grade?

16 A Yes.

17 0 And the answer you got was yes?

18 A I had very lengthy discussions with the project

19 manager that is right across the hall from me who is

20 currently involved in the Summer review, for example. He

21 says, yes, I used this. We had lengthy discussionc about

22 what the various terms meant > what the implications of

1

j 23 this, that, and the other we re.

() 24 I did not focus on reactor ecolant_ pu p seals.

25 0 Now I am asking you to focus on reactor coolant

)
!
.

4
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1

s

1 pump seals.

2 A You are askinc me tr u.ake an assumption.

). 3 0 And whethe r or not you agree with it, the rules of

i <

j 4 this question are that you assume it to be correct, that
I

i 5 reactor coolant pump seals systems are no t stf ety grade. The

6 staff is not currently requiring them to be safaty grade for !

t

7 currently pending applications.i

1

8 Doesn't that mean that your testimony is wrong?;

4 9 THE 'JITNESS s Is it true that I have to accept Ms.
i

f 10 Weiss's assumptions?

11 CHAIRMAN SMITHS Yes.
c

,

,

12 THE WITNESSs On the conditien that ycur
i

13' assumption ~ is correctly stated , I would have to acree with
-

,

14 your statement.

15 PY MS. WEISS:

16 0 Dr. Jorden asked you about question 18 on page 14
1

|

! 17 of your testimony, which.is a question about lonc term plans

18 or programs that the staff nay have.

'

19 Your answer references reconrendation nine, review

20 of safety classifications, and I believe your an ver to Dr.
! '

21 Jordan was that that was reconmendation nine, as contained

'
22 in NUREG-0585, the final Lessons Learned dccument.

!
23 Is that cor rec t ?

!

24 E. Y?s.
i

'
25 0 Ara you aware that that reco nenda tion has - boon

!

.

!
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!
| 1 dropped out of *he Action Elan'.

j
'

{
i 2 A I thcught I said a faw words about that. It has 1

i
,

! 3 not been dropped out; it has been changed to that a lot of i

!O
! 4 people do not recognize it as such any r. ore. It has not it

.

!

5 been dropped out. !
'

1

) 6 0 '4here does it appear? i

i j.

; 7 A It is sort of scattered amonc the Action Plan item I

! 8 of IEEP anf whstever the extension of IEEP is. there is a
i
i

i 9 specific action ca' led systems interaction; ! think it is in
1
4

i 10 the II.C section.
i ,

j ,.

( 11 Q The II.C section is quite different trCm i

!

12 recommendation nine of NURFG-0585. I

f
13 . A I re'. ember saying that mycelf. j

14
] 1

5
j 15 '!
i |
1 'S i
f 1

] i

i
17 l

! I
18 i.

i>

1

19
'

4

I
j 20 [
: t

i 21 }
i A

5
'

: 22 ,
J ,

I t;

; 23 i

i >

: O 24
,

1

i 25
i
.

.

.

: O
i

'
i

1
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{} 1 C Much less specific; is that correct?
,

2 A T would like to locate it, if I could.
i
'

3 (Pause.)

4 A What was your question again, Ms. Weiss?

5 0 Let me ask you one tha t may be more ureful. You

6 have looked at Pecommendation 9 and you have icoked at

7 NUREG-0600. It is II.3, is the requirement that remains?

8 A II.c.3 is the one that specifically is labeled

| 9 systems interaction.

10 C Were you present in the roon when I was

11 questioning Mr. Keaton about I think it was Mr. Keaton ----

] 12 about, specifically about recommendation 9 and the study
| L

- 13 that it calls for, and I asked him if the Licensee was

! 14 performing cuch studies or believed itself required to
,

,

15 perform studies in recommendation 97

16 His answer was that they could not find a

17 surviving requirement that they do those studies; is that

! 18 your understanding?

19 A No, it wa sn 't. I think they found the surviving.

20 requirement. It is just that the schedule on which it has

21 to be done and the ground rules under which it has to be

22 done have changed considerably.

23 They nada a recommendation that we though t went

() 24 righ t to the coint. Licensees should le required, all

25 Licensees, for whatever the reasons, between the nakinc of

;

.
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1 the reccamendation and its acceptance and embodiment,

2 incorporation into the action plan, obviously comeone had

3 second thoughts about whether the wording of our
i
I

4 recommendation was appropriate and specific enough, whether

i 5 it represented nad enouch though t been given to--

6 prioritiration.

; 7 Implicitly, the answer, I think, was no, in

f 8 recognition of the fact as further studies were completed in
1
1 9 the aftermath of TMI-2, as the staff's recognition cf the

10 fact that operator error had in fact played a muc h more

j 11 fundanental role in the core damage part of this acciden t

12 than design problems --

;

13 MS. WEISS: Mr. Chairman, this is not responsive

j. 14 to the question.

15 THE WITNESS: It is responsive.

16 MS. WEISSs You have reiterated this four or five

17 times.
i

18 EY MS. *4EISS: (Eecuning)

i 19 0 dhat remains of this recotnendation? Not why,

i 20 just what?
;

'
21 A I would like to know now if ! am to te -- if I am

!

i 22 to be allowed to complete answers to questions.

! 23 CHAIEhAN SMITH: There is a particular anomaly in-
!

'O 24 the coevereatien en c=cee-exemimatica e=d witeeeee=.
-

! 25 Attorneys on cross-examination are perritted te be --

{

i
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1 perhaps if you take simply the exchange of the morent -- to

2 he unfair. They are permitted to be ar;utentative. They

s 3 are permitted to be incomplete in their questions. They are

4 permitted a great deal cf latitude.

5 Witnesses have to pretty much accept it. Now, if

6 you feel that an answer to Ms. Weiss' question needs further

7 explanation after you answer the question directly and

8 concisely, you should say that it requires further

9 explanation. This is the way an organized record is

10 developed.

11 Don't take it persons 11y. The witness is the most

12 important part of the hearing, but the person who is least

13 protected. Unless you feel that you are perconally being

O-
,

14 harassed by the questions, which I don't see that at all.

15 THE WITNESS: I don't feel that way.

16 CHAIRMAN SMITH: Try to give a direct, concise,

1

17 answer to the ~uestion, and if you believe an additional
i

18 explanation is necessary, say so. Then either your counsel

19 or the Poard or more likely Ms. Weiss will ask you for a

20 further explanation.

21 THE WITNFSS: I believe a further explanation is-

22 required.
.

23 BY ES. WEISS: (Resuming)

O 24 o tet me ces the eaever e1==t.

25 CHAIRPAN SMITH: Let's begin the question and

'
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() 1 answer again.

2 MS. WEIS?: I will start over again.
t

/' 3 BY MS. WEISS: (Resuming)
i

4 0 I refer you specifically to Section 9 on page A-14

5 of NUPEG-0585.

6 A Thank you.
}

7 0 That section is entitled " Review of Eafety

8 Classifications and Qualifications," and it reads, quote:

9 "The owners of operating plants and all plants under

10 construction should be required to evaluate the interaction

11 of non-safety and safety grade systems during normal

12 operation, transients, and design basis accidents, to assure

13 that any interaction will not result in exceeding the

14 acceptance criteria for any design basis event. The review

15 should be systematic and include all non-safety components,

16 equipment, systems and structures under all conditions. of

I'7 normal operations, anticipated operational occurrences, and

18 design basis accidente, initiated both within the plant such'

19 as pipe breaks and from outside the plant, such as

20 earthquakes, other natural phenomenon and offsite hazards."

21 Is TMI-1 required to perform that specific

22 evaluation? Please give me a yes or no answer and then

23 explain?

() 24 A I think the answer ir no. No requirement has been
>

25 imposed on any licensee to date to my knowledge.

)
|
|
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() 1 CHAIRZAN SMITH: Walt a minute. You caid please
,

2 give me an answer yes or no and then explain. And then when

3 he begins to explain, if I heard it correctly, you said you)s
4 had no further questions.

5 MS. WEISS: He con tinued af ter that. He can
i

6 explain if he wants. It's fine with me.

7 CHAIRMAN SMITH: All righ t. You can explain your

8 answer if you want.

9 THE WITNESSs It was sort of a reiteration of a

10 previous answer. I think the answer ic no. I don't
1

11 personally agree with that answer.
1
'

12 CHAIRMAN SMITH: You don't acree with the answer?
.

13 You don't -- it is the answer you don't agree with or the

O'
,

14 result? It was your answer.

15 THE WITNESS: The result, yet.

16 MS. WEISS: I have no further questions. If he-

I'7 wants to explain more, he ca n.
.

18 THE WITNESSs I didn't want to set myself up as a

19 judge of a deciclon that the Commission has made on a basis

20 which included considerations cther than we in the lessons

21 Learned Task Force considered.

22 If there is any further explanation required, what

23 I was trying to say before was, when we made this

( 24 recommendation, the detailad and intensive studies of that

25 accident have-not been completed. As far as we knew --,

|

($)
i
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() 1 well, we recognired even at that point that there were two

2 factors involved: human and design problems.

3 To the extent that we could judge at that time'

4 which was the more serious or more compelling to be

5 addressed, we couldn't make a choice. As the studies of the

6 accident continued and the informat49e be??r to come in and
7 pile up in favor of operator error as the problem to address

8 first on a very urgent basis, I think that is the kind of

9 consideration that went into whether or not the implied

10 equal priority that the Lessons Learned Task Force gave to
I

11 both systems interaction studies and operator training,

12 improvement, and that sort of thing .

13 Taken a,t face value, our words did not say that

O 1-4 one should have great priority over the other. I think the

15 Commission decision in the action plan and what is the

16 requirements as they are imposed on TMI-1 and other

17 Licensees reflects riearly a prioritirntion which ranks

i 18 systems interaction studies below the other types of

19 recommendations that cape out of the study.

20 Even though I still personally f avor strongly a

21 requirement that all Licensees be required to do systems
,

22 interaction studies, that is not the way the requirement

23 came out, and it was very proper of Mr. Keaten to make that

() 24 observation.

25 3Y ME. WEISS: (Rasuming)

()

ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
. - . . . _ . - - , , .- .



8704
.

! () 1 Q Now I have to ask you one more question. I

2 understand your testimony that you had to make decisions

'

{^)g
3 about what had to be done first, and it may be that the

%
4 Commission's views of what had to be done first differed
5 with the staff's views of what had to be done first, and

,

6 maybe both of their views changed over time.

7. A Yes.

8 0 As to what needed to be done first. My question

9 to you was not is there a time schedule or has that time

10 schedule been changed, but whether there is any requirement

11 at all that remains. And I understand your answer to be

12 that there is none.

13 A, I understand. I understand your dissatisf action

O 14 with my answer.,then. In that regard, you're right.

15 At preser.t it is not only a matter of the-

16 Commission saying it should be done on a different time

l'7 schedule. At present, as I understand it, there is no

i 18 explicit requirement that all Licensees ever be required to

19 do a systems interaction study, and that is the part of the

20 staff's position that I di sa g ree with personally.

21 MS. *JEISS: Eafore we leave, I have talked to tha
;

22 staff about how we get the two revisions of Regulatory Guide

23 1.29 and Section 10.4.7 of the standard review plan into

() 24 evidence, all of which were referenced by Mr. Conran. I

25 think the agraement is that un vill offer s11 of the-

'
'

t

i

!
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() 1 documents that Mr. Conran referenced in his clarification

2 yesterday mornin;.
s

< 3 We will offer those all as UCS exhibits. We have

4 three copies of each for the re p orte r . Maybe I should go

5 through them at this point.

'
6 CHAIE"AN SMITH: You arc completed with your

7 examination of Mr. Conran?
i

8 MS. 'a' EIS S : Yes.

9 CHAIBlAN SMITH: I have a question before we co to

10 the papers. Your use of Reg Guide 1.29 in your testimony,

11 both in your direct testimony and cross-examination, does

12 not seen to fit the disclaimer .hich appears on all reg

,

,13 guides, and that ir These are not regulations, they are

'! ''
14 not requirements. There may be substituted methods.

'
15 It just doesn ' t seem to fit. Could you comment on

16 that? It would seem to me that the staff 's positien would
,

17 be, if thess must te safety grade, you are goinc to have a
.

18 hard time coming up with a cubstitute for compliance with

19 1.29.

M TH E '4ITNESS : -I think on a pract'. cal basis -- on a

| 21 practical basic, first of all, reg guides, although they are

22 not regulations, seem to be treated that way and thought of>

23 that way to a great extent. However, if a Licensee vants to

() 24 get technical about it, then surely the point can be.made
,

25 th at it is not a regulation.

O

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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() 1 Ihe burden on him is to make the case that he has
j 2 given adequate compliance or adaquate safety.

3 CHAIRMAN SMITH: Your view as far as 1.29, the

i 4 staff would be very, very skeptical about substitute

5 compliance with those requiremen ts.

6 THE WITNESS: I think we would give it one
,

,

1 7 thorough review if somebody proposed otherwise. It occurs

8 to me, however, that ma ybe the answer to the point that Ms.

9 Weiss was pursuing is in fact reactor coolant pump seal

10 associated cooling systems are not safety grade. The way

11 that is specified in Reg Guide 1.29, it is conceivable that

12 they are not that way, because the licensees have made the
3

13 case that they don 't have to be or adequa te protection is
,

14 provided otherwise.
,

15 CH AIS'' AN SMITH: That's fine. Thank you.

16 (Pause.)

I'7 CHAIRMAN SMITH: Would you. proceed, very slowly.

18 MS. WEISS: Okay. The first document is'

19 Regulatory Guide 1.29, seismic d esign classification.

i 20 CHAIRMAN SMITH: Which one?

21 MF. WFISS: Revision 2, February 1976.
!

~ the reporter one of these' packages-i 22 Let m.e give

i

23 while we are talking, so she can do the marking, and she can.,

() 24 do the others later.

I 25 (Counsel hands documents to reporter.)

!

O

ALDERSON REPORTING COMPANY,INC,
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(} 1 CHAIF"AN SMITH. UCS Exhibit 21.

2 (~he document referred to was

3 marked UCS Exhibit No. 21

4 for identification.)

5 ?. S . WEISS: The next one is Regulatory Guide 1.29,
!
1 6 seismic design classification, revision 3, September 1978,
i

7 and that should be UCS 22.

8 (The document referred to wa s

9 narked UCS Exhibit No. 22

10 f or iden tifica tion . )

11 MS. WEISS: The next one is Section 11.2 of the,

12 standard review plan. It is labeled on the top righ t

13 NUREG-75-087, and it is titled " Liquid 'Jastes Management

'

14 Systems," and that should be UCS-23.

|
15 (The document referred to was

16 marked UCS Exhibit No. 23

17 for identification.)

18 ME. CUTCHIN: It is labeled in the lower

19 richt-hand corner revision 1, ?: r . Cha irm a n.

'"ISS: Correct.20 MS. ,

21 The next one'is Section 11.3.of the standard

22 review plan, also labeled in the upper richt-hand corner

i 23 NUREG-75-087, and in the icwcr righ t-hand corner revision 1,

()'

24 en ti tled "Gasecuc Waste ifanagement Systems." That should be-

25 UCS-244

,

i
.J

O

ALDERSON REPORTING COMPANY, INC,i
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. . _ - . . . . , , _ _ . ~ . _ - __ , _ . - - _ , . _ _ . - - --



_- . .. .. .- . .. . . - - . .- -.

'

1

e

.

87CB

O i crae e=c==e=t referreo to wee
-

i

2 marked UCS Exhibit N <> . 24

3 for identification.)
.

4 CHAIRMAN SMITH: There are two NUEEG-75-087's in

5 existence.
,

i 6 MS. WEISS: All of the standard review plan

7 sections are 75-087.

i 8 (Pause.)
i

i 9 MS. WEISS: Ihe next ona is Cection 11.3 of the
i

! 10 standard review plan, a lso NUREG-75-087, also revision 1, -
:
'

11 titled " Solid Waste Management Systems."

12 -(The document referred to was
i

13 marked UCS Exhibit No. 25

O'

j 14 for' identification.)
I

15 MS. WEISS. The last one --

16 CH A IP '' A N S*.ITH: One moment, please.
,

17 (Paura.)'

'

18 MS. WFISS: The last one is Section 10.u.7 of the-

19 standard roview plan , NUEEG-75-087, alco revision 1, titled

20 " Condensate and Feedwater System." That should be UCS-26.
!

) 21 (The document referred to was

22 marked UCS Exhibit No. 26

23 for identification.)

24,

!
,

25

!-
i

i

! ALDERSON REPORTING COMPANY, INC,
j-
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|O '

, 2 MS. WEISS: Mr. Conrsn also noticed a Federal !
{

! 3 Register notices I do not see any need to put that into -|
;

I 4 evidence; also because the version we have is virtually
i

| 5 unreadable.

6 (Pause)

7 I will give the reporter the ether two copies,

i

8 righ t now.

j 9 (Counsel handing documents te_ witness)

! 10 CHAIRMAN SMITH These are offered?

11 MS. WEISS: Yes, Mr. Chairman. 'UCS offers them.

12 CHAIRMAN SMITH: Any objections?

13 (No Emsponse)

14 CHAIEF.AN SMITH's UCS Exhibits 21 t'hrough 26 are
,

,

15 received.
1

16 (The documents praviously
,

17 carked UCS Exhibits 21
i
e

18 through 26 for identifi-
,

f 19 cation, were received in
.

20 evidence.)
!

21 MR. ROBERT.ADLER I have"one point of,
.

:

22 cla rifica tio n .'

23 BY MR. ROBEET ADLERs

O 24 e Did you state yesterday TMI-1 is not currently

25 included in plans for IEEP?
!

i O
,

I

| ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345
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1 A I thought that was true. That is my state of

2 knowledge on the subject, yes.

3 MR. FOREET ADLER: Thank you.

4 CHAIRMAN SMITH: Anything further?

i 5 (No Pesponse)

6 CHAIRMAN SMITH: You are excused, sir. Thank you.
1

j 7 (The witness was excused)

8 CHAIRMAN SMITH: Let's take our midmerning break.

I 9 (Recess)
I 10

11 CHAIRhAN SMITH: I quess our assembling ranks are

12 present as much as they can be.

13 Are you ready, Mr. Cutchin?

'

14 MP. CUTCHIN: Yes, Mr. Chairman. I would ask'

15 Walton L. Jensen to take the stand.

16 Thereupon,

t

17 WALTON L. JENSEN, JE.

18 was called as a witness on behalf of the NRC, and having

19 been previously duly sworn, was examined and testified as

'
20 follows:

| 21 DIRECT EXAffINATION
,

| 22 BY MF. CUTCHIN:-

23 C Mr. Jensen, do you have before you a copy of a

24 document consisting of seven pages plus a statement of your
is .

25 professional qualifications that bears the caption of this
:
1

O:

i

ALDERSON REPORTING COMPANY, INC,
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1 proceeding and is entitled "NRC Staff Testimony of W. Jensen

2 Rela tive to the Classification of Pressurizer Heaters as
- 3 Components Important to Safety (UCS Contention 3)?

'
4 A Yes, I do.

1

5 Q Was that document prepared by you?
~

1 6 A It was.
!

7 Q Do you have any corrections or modifica tions - that;

8 you wish to make to the document?

9 A Yes, I have two corrections.

10 MR. CUTCHIN: These have already been pat-in the*

.

11 reporter's copy,: Mr. Chairman.

12 THE WITNESS: The first is in the answer to my
|

13 question 14. And it is in the last sentence of.that

( 14 answt It should read, " Credit for operation of the -.

15 precsurizer heaters.is not assumed in the safety analysis of

16 design basis accidents."

I'7 BY ME. CUTCHI3:

18 0 In other words, ycu have changed the word -- you,

19 have deleted the word " potential" and insertad the words

20 " design baci " in its place?
r

( 21 A Yes. The second change is cuestion 15. It should
|

22 read, "With respect to the pressure control function of the
,

| 23 pressurizer hester, should these componens-be classified as
I

() 24 components that are important to safety and that are

25 necessary to perform a safety function specified in 10 CFR

O

j ALDERSON REPORTING COMPANY, INC.
|

._, ,.._.,. . , _ . __
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1 100."
,

(q/
! 2 C Very slowly. Start again and go very slowly on

3 th e new language.

4 A Excuse me. "'li t h respect to the pressure control

5 function of the pressurizer heater, should these components

6 be classified as components that are important to safety and
.

7 that are necessary to perform a safety function specified in

8 10 CFR 100."

9 0 As nodified, is this testimony true and correct to

10 the best of your knowledge and belief?

! 11 A. Yes, it is.

12 HR. CUTCHIN: r. Chairman, I would ask that ?. r .

13 Jensen's testimony be received into evidence and bound into5

4

'

14 the record as if read along with the accompanying out,line.-

15 CHAIEMAN SMITH: Are there any objections?

16 MS. WEISS: No.

17 CHAIRMAN SMITH: The testimony is receivad.

18 (The testimony of Walten L. Jensen follows:)

19 MF. CUTCHIN: I have a few cuestions of Mr. Jensen

20 in the way of rebuttal.

21,

1

'

22 EY ME. CUTCHIN:

: 23 0 On page III-2 of Mr. Pollard's testimony, written.

24 te stim on y , the last sentence on the second paragrarh reads

25 as follows: "If a sufficiently high pressure is not.

:

.O

ALDERSON REPORTING COMPANY, INC, ;
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P$ OUTLINEV

This testinony of Walton L. Jensen, Jr., contains the '!RC Staff's response

to UCS Contention 3.

The purpose of this testimony is to demonstrate that, contrary to the assertions

made in the contention, the pressurizer heaters are not components important
h

to safety,and^need not satisfy safety-arade requirements.
ibhmniuw@idrm a. 5de.h endan. smilel * '"'

i

| Conclusions to be drawn from this testimony:

Pressurizer heaters are required to maintain hot standby.

Tiaintenance of hot standby is not a function important to safety.

Pressurizer heaters are not necessary to maintenance of natural circulation.
! Nomal cooldown orocedures for the plant instruct the coerator to turn off

| the pressurizer heaters to reduce reactor system pressure.

Loss of the pressurizer heaters would result only in slow depressurization
of the reactor coolant system.

Operation of pressurizer heaters is not necessary to prevention or mitigation
of accidents.

Pressurizer heaters are not components important to safety %d are u_w.sur@ye a s& g
| kn %s muhL e- to C. W \*c-

" h urr.u- kdcrs n u 4. ~A mLk Sk - 3rouic q semeM,
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UNITED STATES OF A'iERICA
NUCLEAR REGULATORY C0"JilSSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

OIntheMetter
|

METROPOLITAN EDISON COMPANY ) Docket No. 50-289
) (Restart)

(Three Mile Island Nuclear )
Station,UnitNo.1) )

NRC STAFF TESTIMONY OF W. JENSEN RELATIVE TO THE
CLASSIFICATION OF PRESSURIZER HEATERS AS COMPONENTS

IMPORTANT TO SAFETY s

(UCS CONTENTION 3)

Ql) Please state your name and position with the NRC.

A) My name is Walton L. Jensen, Jr. I am an employee of the 0. S. Nuclear

Regulatory Commission assigned to the Reactor Systems Branch, Division of-

Systems Integration, Office of Nuclear Reactor Regulation. From June

through December 1979, I was assigned to the Analysis Group of the Bulletins

and Orders Task Force Office of Nuclear Reactor Regulation.

Q2) Have you prepared a statement of professional qualifications?

A) Yes. A copy of this statement is attached to this testimony.

Q3) Please state the nature of the responsibilities that you have had with

respect to the Three Mile Island Nuclear Station - Unit 1.

A) The accident at Three Mile Island Unit 2 (TMI-2) on March 28, 1979,

Cl involved a feedwater transient coupled with the equivalent of a small

break in the reactor coolant system, though the accident's ultimate

severity resulted from a number of interacting elements including lack of

complete understanding of system response, misleading instrument readings

and inadequate operator training and procedures. Because of the resulting

..

.-
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severity of ensuring events and the potential generic applicability of

the accident to other reacte-s, the NRC staff initiated prompt action to:

O
(1) assure that other reactor licensees, particularly those plants such

as TMI-1 which have a similar design to TMI-2, took the necessary actions

to substantially reduce the likelihood of future THI-2-type events from

occurring, and (2) initiate comprehensive investigations into the potential

generic implications of this ac:ident on other operating plants.

To accomplish some of this wark, the Bulletins and Orders Task Force

(BIOTF) was established witnin the Office of Nuclear Reactor Regulation
(NRR) in early May 1979. The B&OTF was responsible for reviewing and

O eirectias the TM1-2-reietee steff ectivities essocieted with ioss of

feedwater transient and small break loss-of coolant accidents (LOCAs) for
all operating plants to assure their continued safe operation.

I was assigned to the Task Fo'rce in June 1979. I participated in the

preparation of NUREG-0565, " Generic Evaluation of Small Break Loss-of-

Coolant Accident Behavior in Babcock & Wilcox Designed 177-FA Operating
Pl a n t s . ''

i

. l
1

l

Following my assignment to the Reactor Systems Branch, I participated in

O .the evaluation of potential feedwater transients at operating S&W plants
-

and participated in the final preparation of the staff Safety Evaluation |i

.

on the Three Mile Island 1 restart. '

I

2

-
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Q4) Uhat is the purpose of your testimony?

A) The purpose of my testimony is to respond to the UCS Contention Number 3,

which states:

The staff recognizes that pressurizer heaters and associated controls are

necessary to maintain natural circulation at hot standby conditions. Therefore ,

this equipment should be classified as " components important to safety"

and required to meet all applicable safety-grade design criteria, including but

not limited to diversity (GDC 22), seismic and environmental qualification

(GDC 2 and 4), automatic initiation (GDC 20), separation and independence

(GDC 3 and 22), quality assurance (GDC 1), adequate, reliable on-site power

supplies (GDC 17) and the single failure criterion. The staff's proposal
,

to connect these heaters to the present on-site emergency power supplies

does not provide an equivalent or acceptable level of protection.

Q5) Are the pressurizer heaters and associated controls necessary to maintain

natural .cfrculation at hot standby.

A) No.
' ~

Q6) What is the function of the pressurizer heaters?

A) The pressurizer heaters are part of the nomal control system which

regulates primary system pressure. When the pressurizer heaters are
i

activated, boiling occurs within the pressurizer producing steam which

] acts to increase reactor system pressure. The reactor system pressure
Imay be reduced by operation of the pressurizer sprays which condense.

the steam in the pressurizer.

.

3



Q7) Are the heaters required to maintain hot standby?
l

A) Yes

Q8) Is it important to safety to maintain hot standby?

A) No.

09) What would be the consequences of a failure of the pressurizer heaters?

A) A failure of the pressurizer heaters would produce a slow decrease in

reactor system pressure by heat transfer from the pressurizer to the

surroundings. A startup test was recently conducted at Sequoyah which

secured the pressurizer heaters during natural circulation (i.e., all

reactor coolant pumps were also turned off). The rate of depressurization
,

was measured at the Sequoyah Nuclear Pl' ant Unit 1 to be 100 psi / hour.
|

Pressurizer level was maintained utilizing the charging and letdown

systems. Pressurizer heat loss data taken at TMI-1 indicates that the

pressure reduction would be less than that at Sequo? ah for a loss of

pressurizer heaters. See Page C8-7 of the NRC SER for TMI-1 Restart

NUREG-0680.

In the plant procedures for Pressurizer System Failure, Emergency

Procedure 1202-29, the operator at TMI-l is instructed to begin plant

cooldown in the event that the pressurizer heaters fail to operate.

~

Qic) Is operation of the pressurizer heaters necessary to shutdown the reactor

and maintain it in a safe shutdown condition?

A) No, the operating procedures for plant cooldown (OP 1102-11) instruct the

operator to turn off the pressurizer heaters so as to reduce reactor system

pressure. The goal is to reduce reactor system presrure sufficiently to

reach the Decay Heat Removal System maximum operational pressure of 320 psig.

4
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Q11) In the event that the reactor coolant pumps were also inoperable, would

natural circulation be maintained?

pd A) Yes.

012) How?

A) The conditions required in the reactor system for natural cf.rculation

to be effective are discussed in the NRC response to UCS Contention 1.

These discussions describe test data from B&W operating reactors which

demonstrate that single phase natural circulation is an effective means

of cooling the core when the reactor system temperature is below the

boiling temperature. The discussions also describe the effect of steam

bubbles in the reactor coolant loops as an effect which might retard
.

natural circulation flow. Steam bubbles would begin to form if the

reactor system coolant pressure dropped to the sauration pressure. For

this reason, the operator is instructed to maintain the reactor system

temperature below its boiling point with a 30 F margin by controlling0

the heat renoval through the steam generators or if necessary, by activating

High Pressure Injection (HPI) as discussed in Operating Procedures 1102-16

"RCS Natural Circulation Cooling."

Q13) What would be the effect of HPI activation?

A) The water added by the HPI system would act to prevent loss of pressurizer
'

level and to increase the reactor system pressure so that boiling in the
loops would not occur. The slow depressurization rate of the primary

system following a failure of the pressurizer heaters (about 100 psi / hour) provides
,

1

adequat.e time for the operator to prevent boiling of the primary system water.

High Pressure System Injection is a safety grade system with redundant
i

pumps and operates from emergency power busses. '

5
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Q14) Is operation of the pressurizer heaters necessary to prevent or mitigate

the consequences of accidents which could result in potential offsite

exposures comparable to the guidelines of 10 CFR 1007

V) No, protection for these accidents are provided by the Emergency CoreA

Cooling and Emergency Feedwater systems. Credit for operation of the pressurizer
bs n. bah

heaters is not assumed in the safety analysis of. potent 4& accidents.

Q15) With respect to the pressure control function of the pressurizer heater,
M on

should these components be classified as components simportant to safety %d M
**t hh wahc Ln. m cm s co ?meur.g % 7wh 4 im.

A) No. As described in the above discussions, operation of the pressurizer

heaters is not required for plant safety.

Q16 ) Then why does NUREG-0578 state that "...there is a need to consider the

Q upgrading of those pressurizer heaters and associated controls required

to maintain natural circulation at hot standby conditions to a safety-grade

classification..."?

A) Section 2.1.1, Page A-2 of NUREG-0578 states "to achieve greater heater

reliability and to decrease the number of demands for operation of the
.

Emergency Core Cooling System." The repeated unnecessary actuation of the

Emergency Core Cooling System is undesirable. The actuation of ECCS for a

loss of pressurizer heaters would be an unlikely event at THI-I since adequate

means is provided to the operator to control system pressure utilizing the

charging and letdown systems and by controlling the cooldown rate of the steam

n generators. Protection from loss of pressurizer heaters due to loss of powerV
supply will also be available at TMI-1 by connecting a bank of heaters to the

emergency power supply with another bank of heaters available as a backup as

discussed in the NRC SER for TMI-1 restart NUREG-0680, Pages C8-6 and C8-8.

6
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These modifications will decrease :hallenges to ECCS. (See NUREG-0578,

pp. A-1. A-2, and A-3).

O

:
|

[

\

|

|

O

|

O
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WALTON L. JENSEN, JR.

PROFESSIONAL QUALIFICATIONS

I ar a Senior Nuclear Engineer in the Reactor Systems Branch of the Nuclear

Regulatory Cor. mission. In this position I am responsible for the technical

analysis and evaluation of the public health and safety aspects of reactor

systems.

Frcm June 1979 to Deccaber 1979, I was assigned to the Bulletins and Orders

Task Force of the Nuclear Regulatory Commission. I participated in the

():preparationofNUREG-C565,"GenericEvaluationofSmallBreakLoss-of-Coolant

Accident Eehavior in Sabcock & Wilcox Designed 177-FA Cperating Plants."

From 1972 to 1976, I was assigned to the Containment Systems Branch of the

NRC/AEC, and from 1976 to 1979, I was assigned to the Analysis Eranch of the

NRC. In these positions I was responsible for the development,and evaluation

of co puter_ programs and techniques to calculate the reactor system and

containr.ent system response to postulated loss-of-coolant accidents.

From 1957 to 1972, I was employed by the Sabcock and Wilcox Company at Lynchburg,

Virginia. There I was lead engineer for the development of loss-of-coolant

_O'computerprograsand the qualification of these programs by comparison withm

experic. ental data,

n
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From 1963 to 1967, I was employed by the Atomic Energy Commission in the

]) Division of Reactor Licensing. I assisted in the safety reviews of large

power reactors, and I led the revie s of several small research reactors.

I received an M.S. degree in Nuclear Engineering at the Catholic University of

America in 1968 and a B.S. degree in Nuclear Engineering at ftississippi State

University in 1963.

I am a graduate of the Oak Ridge School for Reactor Technology, 1963-1964.

I am a camber of the American Nuclear Society.

O am the author of three scientific papers- dealing with the response of B&WI

reactors to less-of-Coolant Accidents and have authored one scientific paper

dcaling with containment analysis.

.
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(] 1 main tained , the accumulation of steam will prevent o per a tio n

2 of the reactor coolant pumps and will prevent natural

3 circulation in the reactor coolant system.

4 Do you hsve anycomments you wold like to make in

5 reference to tha t statement?

6 A Yes. As I testified fairly extensively in my

7 answer to UCS contention one, a substantial amount of steam

8 in th e reactor coolant loop can temporarily block na tu ra l

9 circulation.

10 However, if the level in the primary system is

11 dropped down sufficiently, the two phase mode of natural

12 circulation using boiling and condensation will be

13 established in the steam generator. Since the emergency .

14 feedwater nozzles are higher than the elevation of the core,

15 this two phase mode of natural circulation would be

16 established before the core would become uncovered.

17 Cli AIS " AN SMITH: Off the record.

18 (Discussion off the record)

19 SY MR. CUTCHINs

20 0 Mr. Jensen, I now refer you to words at the bottom

21 of page III-3 and at the top of page III-4'of Xr. Follard's

22 testimony.

23 And-they read as follows: "The apparent purpose

24 of this modification, meanin g 'in the esercency power supply

25 to the heatars, wss to provide reasonable assuranca that the

i
a

ALDERSON REF'ORTING COMPANY, INC,
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(} 1 pressure in the reactor coolan t system could be maintained

2 high enough to permit decay heat removsl by natural

3 circula tion . "~

%J
4 Do you agree with that statement, and would you

5 please comment on it? *

6 A Th a t would be one of the purposes. The primary

7 purpose of the modification is stated in NUP EG-0 578. it is

8 to permit the -- is to prevent -- excure me -- the

9 unnecessary actuation of high pressure injection.

10 It is not desirable to actuate the high pressure

11 injaction system unless it is required to mitigate an

12 accident since the actuation of the system introduces water

13 from the fairly cool borated water storage tank very q,ui ckl y

14 into the four high pressure injec. tion nozzles that are in

15 the coolant loops.

16 These nozzles are heated to the primary system

1'7 temperature and the introduction of cold water places the

18 thermal cycle on these nozzles, and the plant is only

19 designed for so many of these thermal cycles.

20 In the case the pressurizer heaters were lost, in

21 the case of IMI-1, the plant would gradually depressurize .

22 over a period of several hours so that in about five or six

! 23 hours the pressure would have descreased sufficiently so

() 24 that high pressure in,* ction system would be automatically

25 actuated.

O
( (_/
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1 This would be before the system reeched'

{}
2 saturation, however, so this would then cut a thert.a1 cycle

3 on the high pressure injection nozzles.

.s
4 In the pressurizer heaters, in the procedures, the

:

5 plan t procedures for pressurizer heater failures, however,

6 the operator is instructed to begin cooling down the Llant

* 7 and shutting down the plant.

8 In this procedure, the pressure would be

9 controlled using the makeup system which feeds into that oneq

<

10 high pressure injection nozzle.

11 The makeup system is operated all the time during

12 plant operation. So this particular nozzle has water from

13 the makeup system flowing through it all the, time.

/ 14 So tha use of.the makeup system in controlling the

15 plan t pressure in the procedures would not place a thermal

16 cycle on the high pressure injection systen nozzle.

I'7 DE. JORDAN 4 Could I a sk f or a little

18 clarification at that point; are you saying, then, that

19 the procedure of using the makeup-letdown system would'

i 20 main tain the pressure so that you would stay in hot standby?

21 THE '4ITNES34 No . As I read the proced ure, .the

22 procedure for pressurizer system failure call for the pumps
,

; 23 to be shut down using the no rmal cooldown procedure.

24 And in this procedure, the plant would be broucht
u

25 to a cold shutdown condition using the makeup system as

O
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1 required to control system pressure.

2 DR. JCRDAN: As the pressure is descreased -- and

3 it would be descreased as you go for cold shutdcwn in order

4 to meet the requirements --

'

5 THE WITNESS: Yes. It would be descreased by the

6 fact that the pressurizer heaters were no t in operation

7 automatically by theheat loss through the insulation in the
.i

8 --

9 DR. JORDAN: But in the deliberate cooldown we are

10 talking about now, I believe you said there would be loss of '

11 heaters. There would be a deliberate cooldown to -- and I

12 presume with the idea of achieving cold shutdown.

13 THE WITNESS: Yes.
,

14 DR., JORDAN: They would adjust the pressure

15 accordingly, and as the pressure decreased, then wouldn't

-16 the hign pressure injection system come up?

17 THE WITNESS: In the cooldown procedures, I

18 believe there are instructions on -- you would go down to a

19 certain pressure. You lock out the high pressura injection

20 system so it would not be actuated.

21 DR. JCRDAN: There is a mechanism.then for locking.

22 out the high pressure injection system?

23 THE WITNESS: Yes, I believe so.
|

24 DR. JORDAN All right. That is all I was after

; 25 now.

i O
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{} 1 SY ME. CUTCHI5:,

2 C Isn't thtt referred to as the ECCS bypass?

3 A Fossibly so.

O
4 0 On page III-11 of Mr. Pollard's testimony in the

5 second full paragraph, on the last half of the page, the

6 words appear, " Another e xample of the logical postion

7 adopted by the staff at Met Ed is the f ailure to require

8 conformance with general design criterion four by

9 demonstrating.that the pressurizer heaters will re.Tain

10 oeprable following a small loss of coolant accident."

11 Could you tell us whether pressurizer heate rs are

12 required to function in a small break LOCA scenario?

13 A Pressurizer h eaters are not assumed to function in

14 the. analysis of these a cciden ts. It is difficult to see
'

15 what effect -- that they would have any effect on small

16 break loss of coolant accidents because those that were

l'7 analyzed by 3 & W showed tha t the pressurizer would be

i 18 emptied very quickly in the event of a small break LCCA.

i 19 For breaks in the primary system, for the case of

20 a stuck open PORV, the pressurizer would not be emptied, of

21 course, but for this condition, all of the heat that would

| 22 be generated by the pressurizer heaters would be carried out
,

23 the stuck open PORV and in any case the primary system would

(~') 24 be quickly brought to a saturated condition because 'f losso
s_-

'

25 of fluid out of the valve.

O
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1 So they really would ha'.e no effect on loss of

2 coolant accidents.

3 C One last question: on page III-14 of Mr.
'

4 Pollard's testimony, the paragraph numbered two reads as

5 follows: "Another principal lesson learned from the TY.I-2

6 accident is that the frequency of events that lead to

| 7 opening the PORY should be reduced and tha t the methods of
I

8 assuring that a stuck open PCRV can be isolated should be

9 improved;te suggest that an anticipated operational

10 occurrence should be handled by deliberately openinc the

11 PORV and turning a routine event such as a loss of offsite

12 powpr into a loss of coolant accident is contrary to the

13 lessons supposedly learned."

O
(_/ 14 Could you comment on those statements, please?

15 A I do.not believe that the PORY would be opened at

16 TMI-1 in the event that the pressurizer heaters failed to

l'7 operate. That is because the operator would be instructed

18 to bring the plant -- to bring the plant down and shut it

19 down, reducing the saystem pressure .e.o th a t the pressure

20 would never reach the point where the PCRV would be opened.

21 If the operator took no action at all, the system

22 would gradually decrease in pressure in any case tc the

23 point where the high pressure injection system would be
!
'

/~3 24 actuated.b!

25 However, when the high pressure injection system
,

,

l
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(} I is actuated, the pressure would increare again by the

. 2 primary system at a pressure of about 1800 psi. The 50
!,

!'

3 degree subcooling criteria would be reached,and the operator
n

[ 4 could then thrrottle the highpressure injection system.

j 5 And also in this case the PORY would not be
a

6 challenged.

7 MR. CUTCHIN: Thank you, Mr. Jensen.,

i'

j i 8 I have no further questions. Mr. Jensen is
'

- 9 available for cross examination.

!; 10 CHAIFMAN SMITH: Ms. Weiss?
?

; 11 (Pause)

12 MS. WEISS: I ought to have the record note at
,

13 this, point that as I told the board and the parties earlier

IO. 1-4 Mr. Follard is unwell, and I think we had a demonstration of

15 that earlier this morning.
I

16 And cc I am sitting here by myself, and I am not

> - 17 competent to prepare questions on the rebuttal that we have

| 18 just heard. I can certainly attempt to do the cross
t

19 examination plan that has already been prepared and in the*

.

20 hands of the board.
.

'

21 I do.not believe that I should leave this witness
,

'

22 without having an opportunity to discuss this rebuttal with
'

:

23 Mr. Pollard now. And I do not know how sick he is because I'

'() 24 have not seen him cince he left this morning.,

25 MR. CUTCRIN: I was going to make a suggestion,

; O
1
i

|

|
ALDERSON REPORTING COMPANY,INC,

_ , . . . _ Y"" ** "'" """"~" ' "*""I"' ' lY ~ _ . . _ _



- . _ _ . _ _ - - - - -= _ _ -_
-

. _ _

!

i 8720

1 Mr. Chairman. "r. Jer.sen will be back in connection with an
)

2 additional contention. To the extent that Ms. Weiss decides

j 3 that she han querstions specifically goino to this oral

4 rebuttal, we will stipulate that Mr. Jensen can answer then

; 5 at that time, unless there is a better way.
!

6 CHAIEMAN SMITH: However, if you have an

i 7 opportunity to address it durine this segmen t and i+

8 develops tha t you f eel confiden t to start or to try, you,

: 9 should try.

10 And then if after Mr. Pollard is able to attend

11 you feel there is need to address it again, we will approach
3

12 it then.

13 MS. WEISS: I do not feel competent to ask
,

() 14 questions on rebuttal.

15 CHAIPMAN S!!ITH: You do not even want to attempt

16 it?

17 iS. WEISS: No, but I will try the rert of the
,

18 cross examination.

! 19 CRCSS EXAMINATIch

20 BY MS. WEISS:

21 0 Mr. Jensen, would it be correct to state that as

22 you described in connection with your previous pieces of

! 23 testimony, the expertise and the analysis that you brought
!

{}
24 to bear on the ?E W LOCA analysis, .that that generally

25 describes the way which you prepared this testimony as well?

,

,
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J

({} I And that is not terribly elegantly stated, but the,

i 2 question is. ir this testinony also based on the B CF

3 small break LOCA snalyses and their other computer analyses

4 and your review of those?

5 A It is not directly based on ? C '4 's LOC A analysis,

6 though they give an idea of how the system behaves to --
|

7 well, I based my testimony on-- I mentioned a test that was
;

8 done on the Sequoyah nuclear reactor; calculations that

9 have been made on the effect of heat loss en

10 depressurization and on the effect of the pressuriner

11 heaters on the primary system.
!.

| 12 I do not think it is particularly based on LOCA *

i

13 analysis.,

!
-

14 I was certainly influences by myreview of the LOCA

15 analysis.

16 (Pauso)

17 Q Can you please define " hot standby," " hot

IP shutdown," and " cold shutdown."

19 A Yes, I believe so. Fot standby would in my view

it is -- the reactor is critical and hot and at a f airly20 --

21 high pressure.

22 Hot shutdown is a similar condition, but the
,

23 reactor would not be criticsl because of the -- t he sa f ety

() 24 rods would be inserted into the core.

25 Cold shutdown would also be with the rods

O
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1 inserted, but with the reactor at a fairly cold temperature{)
2 and pressura.

3 0 Do you know specifically for Three Mile !cland

4 Unit 1 what the temperatures and pressures are ?

5 A Well, I looked st the techniral specifications f or

6 Three Mile Island, and let's see, for hot standby the

7 temperature was greater than -- I think it was a t-a ve ra ge

8 or g reater than 525 degrees.

! 9 For hot shutdown the temperature was also --

10 t-average temperature was creater than 525 degrees

11 fahrenheit. And the reactor was shut down by a 1 percent
J

12 criticality marcin. *

13 Cold shutdown, I believe, was also shutdown by 1
,

1<4 percent criticality margin. And I believe the temperature<

15 was 200 degrees fahrenheit or less than 200 degrees

16 fahrenheit.

I'7 0 I was struck by contrasting the questions and

18 answers to querstions five and seven.

19 Let me r?sd them and ask you to explain what
;

20 accounts for the difference in the answers.

21 Question five is " Are the pressuriner heaters and

22 associated controls necessary to maintain natural

23 circulation at hot standby?"

() 24 Your answer is "No.";

25 And question seven is, "Are the heaters required

O
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a
\

1 to maintain hot standby?"O ,

! 2 And your snswer is "Yes."

I
3 'a' o u l d you explain to me what accounts for the;

i

4 difference in those?

| 5 A Yes. I guess it is hard to see. My thinking was

6 that if the pressurizer heaters were lost at hot standby,;

i 7 the natural circulation would be maintained.

8 That is the basis for my answer to quastion five.
!

9 But question seven, I answered tha t the heaters were

10 necessary to maintain hot standby, and I was -- I had in
i

11 mind the depressurization of the primary system that would

12 occur if the heaters were not operational so that over

| 13 several hours the reactor would be tripped.

14 I guess then it would be in a hot shutdown

15 condition.

i 16 (Pause)

17
a

18

19

i 20

21

22

23 i

1
'

24

i 25
!

!

O:

!
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1 Q Question 6 on page 3. You men tien that the

j 2 reactor system prassure may to reduced by operation of the,
! ,

'
. 3 pressurizer spraye. Do those sprays operate if the reactor

4 coolant pumps are tripped?

5 A I don't believe they do.
i

'

6 0 And the operators are now instructed to trip the
:

7 reactor coolant pumps immediately upon the onset of a

8 small-break LOC 8? That's correct, isn't it?;

i

9 A He would trip the pumps in the event he received a

10 high-pressure injection system caused by a low reactor

11 system pressure, which he would get in the event of a

12 small-break LOCA. But the small-break LOCA would likely
9

13 depressurize the system anyway without the benefit of the

( 14 pressurizer sprays. -

15 Q On question 9 you describe the consequences of a

16 failure of the pressurizer heaters. Does that describe the

17 consequences of a failure of the pressurizer heaters durino
I

18 a LOCA?

I 19 A No, it doesn't. I really didn't address these

20 answers to a LCCA. I was thinking just the failure to

21 pressurize the heaters and their effect on natural
,

22 circulation. I don't think the pressurizer heaters would
.

23 have much effect on LOCA.

(}
'

24 0 This question hypothesizes only a presssurizer

25 failure and everything else is operating normally in the

.

A
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' 1 plants correct?
{}

2 tR. BAXTER: Precsuriner heater f ailure?
'

? MS. WEISS: Pressurizer failure'.

4 TH E '4ITNESS: Th e test I am referring to at

5 Sequoyah was done with the primary coolant pumps off.

6 BY .5 5. WEISS:

7 0 Reactor coolant pumps?

8 A Yes. However, the depressurization rate of the

9 system caused by pressurizer heater failure would be about

10 the same whether or not th e reactor coolant pumps were

11 operational or not.
,

i

12 C What would the rate of depressurina tion be during

13 a small-break 10CA within the. capability of the makeup or

144 high-pressure injection system?

15 A I guess it wouldn 't depressurize. If the break

16 was in the capability of the makeup or high-pressure

l'7 injection system, it would come to some equilibrium pressure

18 where the flow in was equal to the flow out.

19 Q Did the Sequoyah test simulate such a situation?

20 A There wasn't a break in the system at the Sequoyah

21 test. It was done to observe the eff ect of the pressurizer

22 heaters being off on natural circulation.

23 0 Then I am correct that for a small-break 10CA

() 24 within the ca pability of the high prescure injection system,

25 the primary system would not depressurice?

3
N
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1 A That's true.

2 0 For the Sequoyah test was the emergency feedwater

J system operatino properly?'

4 A I assume it was, because natural circulation

5 occurred. If it wasn 't o pera tin g , there would not have been

6 natural circulation.
!

7 0 And were there any prohibitions against the use of

8 a letdown system because of leak rate, or did you postulate

9 a leak rate or a radiation level which would have resulted

10 in a prohibition against the use of the letdown system?

11 A I believe the letdown system was used. Of course,

12 it removes mass from the primary system, and it would act to

13 depressurice the system. It would have the opposite effect

14 of the map.eup system. I don't see why there would be a,

15 particularly high radiation level in the letdown system

16 water anyway as the result of a pressurizer heater f ailure.

I'7 0 Durinc the TMI-2 accident, letdown system could

18 not be used because of the nigh radiation level; is that

19 correct?

20 A I reelly don't know.

21 Q Are you aware of any case of an operatina reactor

22 where the plant has cone from hot to col shutdown with the

23 primary system solid throughout that entire period?

{~} 24 A Not compla tely . Put Westinghouse plants do

25 routinely co solid, bcth in startup and shutdown. And they

O
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1 are taken solid at prercures below u00 p.s.i..

2 0 Tell te the range over whirh the ~4ertinghouse.

3 system is designed to b e solid , what pressure range, where

4 it is operated in a solid mode?

5 A It would be from cold shutdown to 400 p.s.i. The

6 system is a good deal stiff er at low pressurer than it would
:

7 be at high pressures and temperstures.
!

i 8 0 Do you agree that the capability to maintain

9 natural circulation is importart to safety?

10 A Yes.
.

11 0 Do you acree that controlling pressure is
,

12 important to achieving the conditions necessary for natural

13 circulation?

14 A Yes. Eut, as I have already testified, if the
,

15 pressare isn't controlled, even though natural circulation
.

16 could be temporarily blocked, it would be reestablished in

17 th two-phase condensation mode before it could become

'
18 uncovered.

-,

19 Q !s the two phase condensation mode a

20 feed-and-bleed mode ?

21 A No.

22 Q Do you know what the effect would be -- let me

23 strike that. You state that -- do you know what the'effect'

24 would be on the number of demands for ECCS if the

25 pressurizer heaters were made fully safety-grade?

O
,

i
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! 1 A No, I don't.

2 0 Do you know what the effect will be on the number

3 of demands for ECCS by adding one heater bank to emergency

4 power or to adding to capability of connectinc one heater

5 bank to emergency power?
!

6 A No.
1

7 0 Question 16 --

8 A Excuse me. Ihe effect would be to lessen the

; 9 demands on the ECCS. I don't know quantitatively how much

10 it would be lessened.

11 Q Question 16. You state that "In the unlikely

12 event of loss of pressurizer heaters for TMI-1, the

13 actuation of ECCS" --- that's not exactly what you said.

14 Let me read exactly what you says "The actuation of ECCS~<

_

15 for a loss of pressurizer heaters would be an unlikely event

16 at TMI-1, since adequate means is provided to the

l'7 opportunity to control system pressure utilizing the

' 18 charging and letdown systems and by controlling the cooldown
|

! 19 rate of the steam generators."

20 Vould you tell me, please, which pumps are used
,

21 for the charging system?

'
22 A The charging system is a generic tern. For Three

: 23 Mile Island Unit 1, the charging system is the makeup

{}
24 system. And I believe that high pressure injection pump or

25 makeup pump number P is used.

O
1
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(]) 1 0 The tech specs for Three Mile Island Unit 1 allows

2 the plant to oparate with only two of the three HPI pumps

3 functional; is that correct?

4 A I think so.

5 0 Would it be accurate to say that the charging

6 system uses the same pumps as the high-pressure injection

7 system?

8 A Yec,' the makeup system usos the same pumps as the

9 high-pressure injection system.

10 0 I believe it is on the record tha t the le tdown

l 11 system is not safety-grade, is that correct, for ihree Mile

! 12 Island Unit 1?

'
13 A I don't think it is. .

O 14 A And when you refer to controlling the cooldown
,

15 rate of the steam generators, is that done by the use of the

16 turbine bypass valves and/or the atmospheric dump valves?

17 A Yes.

18 C And those are also not safety-grade for Three Mile

19 Island Unit 1?

20 A No, they are not. But let me point out that these

| 21 valves are located outside of containment. In the process

22 of cooling down by heat loss from the pressurizer in the

23 event that the pressurizer heaters were lost would-be very

(') 24 small. So that it would tak e , at a depressurization rate of

25 100 p.s.i. per hour, it would take a fairly long time before

O
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1 the primary system would reach the saturation preccure.

2 Durinc this time the relief valve f rom the secondary systee

3 would be available to be serviced.

4 0 I think we have had previous testimony on the

5 subject, and I don't want to get back into it again,
a

6 particula".ly when I am by myself. Do the te ch specs for

7 Three ?.ile Island Unit 1 req ire the' availability of both

8 groups of heaters as a limiting condition of operation?

9 A I haven't looked at the tech specs. I haven't

10 observed that in the tech specs. In fact, I haven't read

11 them. But the procedures require, of course, that the plant

12 be shut down if the pressurirer heaters are not available.

13 0 If the procedures require the plant ta be shut

- 14 down if the pressurizer heaters are not available --

15 A Yes.

16 0 -- the modifications will require that two of the

17 banks of heaters out of-the five, I think, have the
;

.|

! 18 capability of being connected to emergency power; is that

19 correct?

20 A That is my understanding of what will be done.

21 0 With respect to those two banks of heaters, do you
!

22 know whether the tech specs for Three P.ile Island Unit 1

23 require both to be available as a limiting condition of

| 24 operation?

25 A I don't snow.

OO

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2346
_ _ _ . _ _ _ _ . . , . _ . , _ _. _ _ . _ _ _ _ _ _ _ _ _ _



___. . __ ._ . _

i

*
-

8731

1 MS. WEISS: I hava no further questions of the

2 witness at this time.

3 CHAIPMAN SMITH: Mr. Adler is -- I don't see him.

4 Do you want to cross-examine him, Mr. Dornsife?

5 MR. DORNSIFE: I am sorry, Mr. Chairman, Mr. Adler

6 had some other business. He had to go to the office f or a

7 while. I as going to be exclusively representing the

8 Commonwealth. I have no questions for the witness.

9 CHAIEMAN SMITH: "r. Baxter?

10 MR. EAXTER: I have no questions.

11 BOARD EXAMINATION

12 BY MP. JOEDAN:

13 0 Ouestion 16, which you were dust considering in

14 your reply to Ms. Weiss, quo tes a sec tion ,of N UREG-057 8,

:S which says: "There is a need to consider the upgradino of

16 those pressurizer heaters and associated centrols required

17 to maintain natural circulation at hot standby conditions to

18 a safety-grade class'.fication."

19 Are you saying there was a consideration made and,

20 as a result of the consideration, they decided against

21 upgrading to safety grade?

22 A 3 ell, I guess that is my testimony.

23 C That is your testimony. That is what I wanted to

24 make sure. What I an asking is: There was consideration

i 25 - given, a s required by NUEEG-0578?

..
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(]) 1 A- Yes.

2 Q All right. In ancwer to Ouestion 13 , which is,

3 "What would be the effect of high pressure injection at

4 division," you reply, "The water added by the HFI system

5 would act to prevent loss of pressurizer level and to

6 increase the reactor system pressure so that boiling in the

7 loops would not occur."
,

8 How does the high pressure injection system

9 increase the systet pressure? Is it by compressing the

10 steam bubbles or by going solid?

11 A I guess in the scenario that I postulate, as heat

12 was lost from the pressurizer, the pressure would be dropped

13 in the primary system to the set point of the high-pressure

14 injection system.' During this time, the system would not be

15 solid. And then when the high pressure injection was
4

16 actuated, the pressure would increase, and this would be by

1'7 compression of the bubble in the pressurizer.

18 However, if the system was left at a high pressure

19 and was not depressurized and the pressurizer heaters were

20 not o p e ra ti o n a l, the bubble would gradually condense and the

21 system would be solid.

22 0 Would it go solid before you reached the cold

23 shutdown condition?

() 24 A The precedures for going to cold shutdown call for

25 bypassing the high-pressure injection system and bringing

O
1
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Q 1 the plant town. So the hich pressure injection would not be ,

! 2 ac tua ted . The system would be cradually deprescurized by
L

i

j 3 removing hest thrcugh the steam generators, and then
t

4 proscure could be controlled, if need be, by controlling the
1

5 charginc and letdown system. By using these systems, the

6 pressuriner would not have to be brought solid.i

7 0 I see.;

8 A Only if the reactor system wa s lef t at a -- in the

9 pressurized state snd not brough t down, without pressurizer
!

i 10 heaters, the system would gradually go solid.
.

11 0 I guess I am puzzled a bit, because you are saying
4

$

12 that you could control the pressure by the charging and the

13 letdown system without going solid.
1

v 14 A Yas. This is the normal procedure. The idea, of

I 15 course, is to decrease the pressure. The operator would be
i
'

16 decreasine the pressure by removing heat from the steam

17 generators, but he would alco try to maintain the system in

18 a subcooled condition. He would do this by adjusting his

19 charging flow. As he broucht the system down in pressure,

20 there would be a shrinkage of water in the system. . So that

21 to maintain a constant pressurizer level, he would have to

22 add water to the system, using the makeup pumps, during the

23 tima of cooldown.

O 24 o 1 see. Se you e=e eeying thet by meinte1ning the
.

25 pressurizer level, he will maintain a =ressure?

,

O
a .
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O i i ree.
I

2 0 Even without hea te rs, because of the heat capacity
'

3 of the water in the pressurizer?

4 A Yes. And it would require a small amount of steam

i 5 all the time as he was decreasing the pressure, because the

4 6 specific volume of the steam would be increasing. So, ss.he ,

i

7 brings the system down, even tho ugh steam is condensed, he
;

! 8 would need less steam.

9 0 Okay. With respect to the Eequoyah tests that you

10 reference in Question 9, were those tests performed prior to

i s

11 operation and, hence, without any after-heat in the core?
i
>

12

i 13
*

O,

14 .

!

! 15

|

| 16

!
17

I a

18

19

| 20
i

.

i

21

22
|

| 23

24
i

| 25
i

O

|
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.

1 A The test was done with the reactor at a power of 3

2 percent, and then the reactor coolant pumps and pressurizer
;

3 heaters were tripped.'

1

5 4 Q So the 3 percent power simulated the after-heat
,

5 that might be in the core of another reactor?

6 A Yes.

i

7 (Pause.)

8 0 I think Ms. Weiss has already asked the other

9 questions that I had on your testimony.

10 DR. JORDAN I have no further questions.

11 MR. CUTCHIN: No further questions.

12 CHAIRMAN SMITH: Ms. Weiss?

13 MS. WEISS: I have one to follow up what Dr.

- 14 Jordan' asked.

15 CROSS-EXAMINATION ON E0ARD EXAMINATION

. 16 BY MR. WEISS:
i

i

17 Q He a.ded you, Mr. Jensen, whether there was

18 specific consideration made to upgrading the heaters to

19 safety grade and you said, yes, there was. Could you tell

20 me, please, where I could see that document anywhere?
!

21 A Well, what I was referring to basically was my

22 testimony which is on the need to make the pressurizer

23 heaters safety grade.

O 24 Q Your testimony refe.rences the statement in
J

25 NUREG-0578 which is also referenced by UCS in cur

O
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1 contention, particularly question 16. You quote from it.

2 And it states, quotes "There is a need to consider the

3 upgrading of those pressurizer heaters and associated

4 controls required to maintain natural circulation a t hot

5 standby conditions to a safety grade classification." Cuote.

6 Dr. Jordan asked you if that consideration had

7 been made. I think your answer was yes; is that correct?

8 A I have certainly considered it. I have written

] 9 this testimony about it. '

1

10 0 Your answer is it was considered only by you in

11 your testimony?

12 A Tha t 's all I have knowledge of. It may have beeni

.
13 considered by many other people. That's all I have direct

14 knowledce of.

15 Q Are you aware if any group on the staff did a

16 specific analysis to consider the upgrading of the heaters

17 and controls to safety grade?

18 A I'm not. Put there msy well have been such a

1

! 19 group.
(

20 0 If there were one, you are not aware of it?'

21 A I can't think of it at this moment.
|

22 0 Did the Licensee ever submit any documentation

23 describing what would be required to do a full upgrading of

24 the heaters a t Three Mile Island Unit 1 to you in connection
,

25 with your considerations ?4

|

O
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4

] 1 A I haven't seen such a document.

2 0 Then you don't kno w specifically wha t design

3 modifications would be required at Three Mile Island Unit 1?
,

,

4 A So, I don 't.
:

5 MS. WEISSs No further questions.

6 (Pause.)

7 REDIRECT EXAMINATION

8 BY MR. CUTCHIN:

| 9 Q The ':uestion has been, was there consideration by

!
10 others to the recommendation of NUPEG-0578 that the

; 11 pressurizer heaters be upgraded to full safety grade

12 status. To your knowledge, is there a NUREG-0660 task

13 action plan item which would reflect a requirement that

O
.

14 these hea ters be fully upgra ded?j,

15 MS. WEISS: If that is what the question was, that

16 is not -- I did not intend the question to imply that there

17 is a requirement that they be upgraded, but me.cely that

18 there is a statement of the need to con::ider upgradir3

19 YR. CUTCHIN: The reason 7 used the word

20 " requirement" and differentiated between requirement and

21 recom2endation is I believe I heard Dr. Jordan perhaps

22 misspeak when he raferred to the 0578 requirement and I4

,

23 wanted to nKe sure that tha t was a recommendation.

24 My question is, is'there a task action plan item,

25 and I think that is a better indicator of whether these

O
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() 1 recommendations were pirked up.

2 THE WITNESS: I just don't remember.

i'
('N 3 MR. CUTCHIN: I believe, Mr. Chairran, NUREG-0660

1

4 could speak for itself.

5 CHAIEMAN SMITH: Certainly it can. Why don't you

6 go right to it?

7 :fR. CUTCuIN: I do not have it, but I was hoping

8 perhaps the witness would knew, and we can make an effort to

9 look and see. It is my unde rs ta nding that it does not.

10 Therefore, I couldn't cite you where it does.

11 CHAIEMAN SMITH: Anything f urther with Mr. Jensen?

12 (No response.)
i
t 13 CHAIRMAN SMIIH You're excused.

,

1-4 (Witness excused. )

15 hE. BAXTER: Mr. Chairman, I am going to have to
.

! apologize. I have to ask for an early lunch break.16 --

l'7 One of the three memberc of my next panel stayed in his

! 18 hotel room nurcing a minor variation of what is coing around

19 here. We will be ready after the one-hour lunch break.
i

20 MS. WEISS: I am not sure whether you ought to

21 call him back.

22 MP. BAXTER: He is on his way here now.

23 MS. WEISS: Let me just say, I feel at an extreme

() 24 disadvantage on an issue tha t Mr. Folla rd has testinony on ,

25 to go into the examination of the witnesses without him

O
1 %w)

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING. WASHINGTON, D.C. 20024 (202) 564-2346
_. . - . _ . , . _ - - _ .



. -. - . . ._ ___ _ - _ _ - -

8734

() I beside me. I don't think there is any way to gat him back

2 today. I vich it hadn't happened, but I don't really

3 believe that I am p re pa red to go forward at this point.i

4 MR. CUICHIN : Mr. Chairman, am I understandino Ms.

5 Weiss correctly that, with respect to the cross-examina tion

6 plan, she was relying heavily on Mr. Pollard to do the

j 7 examination himself? If that be the case, then I think it
i

8 is understandable that she is unable to go forward.

9 But had she been planning to ask the majority of

10 the questions herself, naybe we could make the attempt to go

i 11 as far as she could. And then where she reached the point
i

12 where she thought Vr. Pollard was the appropriate one to ask
,

e

! 13 the questions, maybe we would have to run down.

14 MS. WEISS: It is not that I was thinking that he

15 would do a lot of the questioning himself. But he prompts

16 me. And it is extremely dif ficult to go forward on a'

17 subject like this next one without him here,,as I think both

18 of the other counsel would testify that they would not like
,

19 to go forward without their technical advisors next to them.

20 55. BAXTEP: ho, I wouldn't like to. On the other

21 hand, a good deal of the consultation is done ahead of time

22 in preparing the plan.

23 These witnesses fully expect to be here tomorrow,

! () 24 and I would hope that or ask whether we couldn't make an--

25 attenpt at it, Ms. Weiss. And if, with the

O
j

i
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(]) I cross-examination that the Commonwealth has and the Board's

2 examination, we don't fill the afternoon, we could break

3 early. And perhaps Mr. Pollard will be well enough tomorrow
)

4 that we could continue or come back to you.

5 MS. WEISS: It's fine with me. If you -- if other
t

6 people, if the Board and the parties want to do the

7 questioning, I have no objection to that. I do have an
,

8 objection to my having to go forward with mine.

3 CHAIPMAN SMITH: They're going to be here. Why

10 don't.we begin and see -- I don't have the cross-examination,

11 plan, nor the testimony before me. Do you have

12 cross-examination, Mr. Dornsife?

13 MR. DOBhSIFEs Yes, sir. I believe we submitted a
,

,

14 plan on 5, no't 6.

j 15 CHAIRMAN SMITH I think we should begin, and then

16 when the problem actually comes up, we come face to face.

I'7 with the problem, we will deal with it then.

18 MR. BAXTER: It would seem to me that at least the
4

19 planned question or the first question can be asked. I

{
20 understand the problem with follow-up questions. At least

21 that's where I need my technical assistance. And th e

22 witnesses would be back Friday for those follow-up r,uestions.

; 23 I don't understand why Ms. Weiss couldn 't ask at

() 24 least the initial planned questions.

25 CHAIRYAN-SMITH: I agree that you are coing to

O
.
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() I have to have access to Mr. Pollard to develop the record

2 fully on this point if you ray you do. And I think that is

3 quite clear, that you regularly depend upon him even when

4 you are doing the examination.

5 I think you should look at your cross-examination
:

; 6 plan just to see what you can do, and then we will worry

7 about it when it actually becomes time.
I

8 MR. BAXTER: Mr. Chairman, I have another cort of

9 extraordinary suggestion to consider. I note Ms. Pradford,

10 is here, and whether we can inquire whether she would be

11 prepared to go ahead with the argument on Dr. Eeyes this

12 afternoon, which we would be if there is excess time

13 available.

O
.

14 CHAIRMAN SMITH: Did you hear the suggestion, Ms.

15 Bradford?
i
|

16 MS. BRADFORD: I would prefer to do that tomorrow.

17 CHAIRMAN SMITH: Other than preference, ic it
,

18 possible for you to do it this af ternoon ? Bear in mind, Ms.

19 Bradford, we have been very, very accommodating.
;

20 As a natter of fact, on second thought, when the

j 21 Board set this for the 16th we did it without hearino

22 objections from the other people and it really was not fair

23 timing for it. So if you can present your argument later

()" 24 this afternoon, it would be very helpful. If you cannot,

25 okay. I t 's u p to you.

O
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1 MS. BRADFORD I would prefer to do it tomorrow., ,

2 I don 't have my pspers here today. I was net expectinc to

3 do it today.
4

4 CHAIRMAN SMITF4 All right. Then I have another.

6 Let's start and then see what questions the Board and others

; 6 might have. And then we will see if you can start, and if
;

7 you can't then perhaps Mr. Pollard might feel better. We
,

8 have enough problems than to rule on problems before they

9 arise.
i |
'

10 Now, ! have another preliminary matter. I wonder [

11 if we could enlist your aid in communicating with Mr. Jordan
:

! 12 about what his preference is with respect to the

13 in te rven tion of PANE in this proceeding. There is a rather

() 14 unusual situation. The Commission's order was predicated

15 upon rejecting psychological stress contentions.
,

i

16 P ANE has nothing except psychological stress,

,

| 17 contentions. A determination has to be made by someone

18 whether or not the Commission 's order itself was the action

19 terminating the intervention of PANE, in which case then

i 20 PANE has its remedies, or whether Mr. Jordan believes that

21 the Board should issue an order effectuating the

|
22 Commission's determination and rejecting the petition to

1

23 intervene.
|
'

(} 24 So before I decide on what we should do on it, Mr.

25 Jordan should have an opportunity -- excuse me?

O
|

[
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1 ;

|Q '

1 MB. CUTCHIN: Don't you mean Mr. Cunninghu I'm--

> !

2 sorry.
{

4

! 3 CHAIPMAN SMITH: There is an Intervenor here --
|
| 4 ME. CUTCHIN: I shouldn't have interrupted.
;

j 5 CHAIRMAN SMITHS Could you do that for us? If it

! 6 is not convenient --

:
j 7 MS. WEISS: It is no problem. I have to call the
i

'

,

! 8 office anyway.
|

! 9 CHAIEMAN SMITHS *4e would like to hear from him
i

|
'

10 what his preference is or what his view is on the problem.

11 We will adjourn, then, until 1200 p.m.
1 r

12 (Whereupon, at 11:55 a.m., the hea ring was'

,

i

! 13 recessed, to reconvene at 1 00 p.m. the same day.)

'

14
-

!
i !

:i

15
:|
l 16

17

! 18

4 19

20

21

22
i

23

O'
24

Ei

!O
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1 if,TFF N OON SESSI0E
1

2 (1800 p.m.)'

3 MR. EAXTEFs We recall Robert C. Jones to the

O 4 stand, and we call Gary T. Urquhart and James H. Correa.'

5 Whereuppy,

6~ GARY T. UROUHART
|

7 JAMES H. CORREA
.

8 were called as witnesses on behalf of the Licensee and,
i

; 9 having been first duly swcrn, were examined and testified as

I 10 follows; and

i
11 Whereupon,

12 R0 PERT C. JONES
,

13 was recalled as a witness on behalf of the Licensee and,

14 having been previously duly sworn, was examined and -

15 testified as follovss
-

16 DIEECT EXAMINATION

17 BY ME. BAXTER:
.

'

18 0 Going from my left to right, would each of you

19 state your name, position, and place of employment?
i

20 1 (WITNESS JONES) Robert C. Jones, Jr. Eatcock C
,

21 Wilcox Company, Lynchburg, Virginia.

I 22 0 What is your position?
I

I 23 A (WITNESS JONES) Supervisor engineer, ECCS

24 analysic unit.

25 A WITNESS URCUHART) Gary T..Urquhart, the unit

O
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() 1 manager of the auxiliary equipment unit, nuclear power

2 generation division, Babock & Wilcox Company.

3 A (WITNESS CORREA) James F. Correa. GPU,s

4 Parsippany. Mechanical engineer in the mechanical

5 components section.

6 0 Gentlemen, I call your attention to two documents

7 which bear the caption of this proceeding. The first one is

8 da ted Sep tember 15, 1980. It is entitled " Licensees

9 Testimony of James H. Correa, Gary T. Urquha rt , and Robert

10 C. Jones, Jr., in Response to UCS Contentions 5 and 6,

11 Valves and Valve Testing."

12 The second document is dated October 28, 1980. It

13 is entitled "The Licensees Testimony of James H. Correa and

14 Gary T. Urquhart, in Response to the Board Ouestion on UCS

15 Contention 6."

16 Does the testimony associa ted with your names in

17 these two documents, including the attached statement of

18 professional qualifications, represent testimony prepared by
i

19 your or under your direct supervision for presentation at
i

20 this hearing, Mr. Jones?
|

j 21 A (WITNESS JONES) Yes.

22 O dr. Urquhart?

23 A WITNESS URQUHART) Yes.

| () 24 0 Mr. Correa?

| 25 A (NITNESS CORREA) Yes.

| (:)
I
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1 0 Do you have any changes or corrections to make to

2 your testimony, Mr. Jones?

3 A (WITNFSS JONES) No.

4 0 Mr. Urquhart?

5 A WITNETS URCUPART) No.

6 0 Mr. Correa?

7 A (WITNESS CORREA) No.
;

8 0 Is the testimony true a nd accura te , to the best of
,

,

9 your knowle3ge and belief?

10 ,A (HITNESS JONES) Yes.

11 A WITNFSS UROUHART) Yes.

12 A (WITNESS CORREA) Yes.

l

j 13 MR. BAXTERs Mr. Chairman, I move that the

14 testimony identified be rcceived into evidence and
i

15 incorporated into the transcript as if read.

16 MS. WEISS No obfection.
,

17 "E. CUTCHIN: No objection.
,

18 CHAIR"AN SMITHS The testimony is received.

19 (The documents referred to

20 were marked UCS Exhibits

| 21 No. 2 and 3 for identification

22 and received in evidence.) .

{ 23 3. BAXTER: I have questions on oral rebuttal,

24 but no one is representing the Commonwealth. I don't knov

25 what to suggest to do.

O|
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OUTLINE

This westimony supplements Licensee'G Testimony of James

(]} H. Correa, Gary T. Urquhart and Robert C. Jones, Jr. in

Response to UCS Contentions 5 and 6 (Valves and Valve Testing),

dated September 15, 1980. In particular, this testimony

responds to the Board Question relating to UCS Contention 6.

The testimony explains that while the pressurizer safety

valves perform a safety function, the PORV does not. Because

of the design of the safety valves, it is expected that they

can perform the required safety function of opening and

discharging liquid or two-phase fluid if necessary. In

addition, the experience during the Crystal River transient of

February 26, 1980, and in the fossil power industry generally,

O
provides some assurance that the results of the EPRI test

program will be favorable.

.

O
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INTRODUCTION

This testimony, by Mr. James H. Correa, Engineer,

Mechanical Components, GPU, and Mr. Gary T. Urquhart, Unit

Manager, Auxiliary Equipment Unit, Babcock & Wilcox Company, is

addressed to the following Board Question regarding UCS

Contention 6:

The board wants more than just a schedule for
testing of reactor coolant system safety and
relief valves, as is required pursuant to
NUREG-0578. Is there reasonable assurance that
the tests will be successful, e.g., that there is
good evidence that the valves will indeed perform
in an accident environment?

RESPONSE

BY WITNESSES CORREA AND URQUHART:

O
The original design and testing of the pressurizer power

operated relief valve (PORV) and safety valves was described in

Licensee's testimony in response to UCS Contentions 5 and 6

(Valves and Valve Testing) (pages 4-8). As also addressed in

that testimony (pages 2, 3 and 7) the PORV does not serve a

pressure relief safety function. The safety valves, however,I

*

do serve a safety function in that they provide Reactor Coolant

i System overpressure protection. The safety valves may also

serve as a safety-grade discharge path for reactor coolant

.
fluid during feed and bleed operation - see Licensee's testi-

)
i mony in response to UCS Contentions 1 and 2 (Natural and Forced

Circulation) (page 12).

;

|

|
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The only function required of the safety valves in order

to provide overpressure protection or for feed and bleed

operation is to open and discharge fluid. The disc lifts in

(_) response to the system pressure force on the disc face. The

pressure at which the disc lifts - i.e., at --hich the valve

opens, or functions - is dependent on the opposing force

applied by the valve spring. Because of the construction of

the valves there is no reason to expect that liquid or two-

phase flow conditions would have a detrimental effect on the

ability of the valves to perform their required function.

This conclusion is specifically supported by the experi-

ence at Crystal River on February 26, 1980, and the examina-

tions subsequent to that transient - see Licensee's testimony

({} in response to UCS Contentions 5 and 6 (pages 6 and 7). The

valve opened at 2400 psig; was open for approximately 20

minutes; experienced saturated steam, two-phase fluid and water

at 2400 psig, 410*F with a maximum flow rate of 700 gpm; and

reseated at 2300 psig (4% blowdown). These conditions are

similar to those in one of the valve tests in the EPRI test

program, in which the valve is set to open at 2500 psig, pass

450*F water at a maximum flow rate of 1000 gpm, and reseat at

approximately 2375 psig (5% blowdown).

Also, safety valves are used extensively in fossil power

f3 applications. Many of those valves are similar in basic design
J

to the valves at TMI-1 and have experienced flow conditions

-2-
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other than steam. There is no known power industry incident of
i |

; a properly set and maintained safety valve failing to open upon i
i ;

j demand, even though liquid and two-phase flow through these
4

4

valves has occurred.
,
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JAMES H. CORREA

Business Address: GPU Service Corporation
100 Interpace Parkway
Parsippany, New Jersey 07054

'
Education: 3.S., Mechanical Engineering , Rensselaer

Polytechnic Institute, 1969.

Experience: Mechanical Engineer III, GPU Service
Corporation, 1978 to present. Responsible
for providing technical engineering on
valves for GPU system nuclear power plants;
providing technical support to resolve
field problems, including repair
recommendations and field technical
guidance; providing technical support
for plant modifications, including writing
technical specifications for valves and
modification documentation packages. Cther
responsibilities have included reviewing
flow diagrams for proper valve selection;
reviewing architect-engineer technical
specifications for technical content
including referencing the proper codes
and standards and valve design features.

Mechanical Design Engineer, Foster Wheeler
Corporation, 1972 to 1978. Performed
engineering work on primary sodium valves
for the fast flux test facility and
steam generators for a high temperature
gas cooled reactor. Responsibilities
included preparing material and
sub-contracted machining requisition
packages; vendor surveillance; preparing
and issuing shop fabrication releases
which include drawings and shop procedures;
and the resolution of vendor material
and machining problems and shop
fabrication problems in the areas of
manufacturing, materials and quality
control.

Cognizant Engineer, Machinery Apparatus
,]' Operation, General Electric Company, 1970

to 1972. Performed technical engineering

_ - -



.- _ . - .. .-

.

.. .

work on Naval Nuclear Heae Exchangers
and Pressurizers, including definition
of specifications, vendor selection, design
review and analysis, fabrication surveillance,
and the resolution of installation
problems. Engineering work included
the solving of technical problems in a
number of technical disciplines such as
mechanical analysis, heat transf er , quality
control, materials and welding , and
manufacturing.

Engineer, Mechanical Facilities Planning,;

! Missile and Space Division and Re-entry
and Environmental Systems Division,
General Electric Company, 1969 to 1970.
Performed design and cost estimates for
specific projects such as ventilation
systems and piping systems. Provided
design direction for construction and
renovation projects.

Professional
Affiliations: Registered Professional Engineer, New

Jersey.

! ()
.

.

I
!

!
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GARY T. URQUHART

Business Address: Babcock & Wilcox Company
Nuclear Power Generation Division

({} P.O. Box 1260
| Lynchburg, Virginia 24505

.

Education: 'B.S., Mechanical Engineering , State
University of New York at Buffalo,
1970. M.B.A., Lynchburg College,
1979.

Experience: Unit Manager , Auxiliary Equipment
Unit, Equipment Engineering Section,
Babcock & Wilcox Co., 1980 to present.
Responsible for preparation of
equipment specifications for equipment
such as valves, heat exchangers, small
pumps and tanks , evaluation of
vendors' designs, review and approval
of vendor submitted documentation, and
resolution of field problems.

O Senior Engineer and Supervisory
Engineer , RCS Mechanical Design Unit,
Component Engineering Section, Babcock
& Wilcox Co., 1976 to 1980.
Responsible for detail design and
analysis, manufacturing liaison and
resolution of shop and field problems
for the reactor ingernals (core
support assembly).

Various assignments in Quality control
(Assurance) and Materials Engineering
for the Fossil Power Generation
Division, Nuclear Equipment Division
and Nuclear Power Generation Division,
Babcock & Wilcox Co., 1970 to 1976.

| Responsibilities included preparation
i of manuf acturing procedures such as-

nen-destructive examination and

(]) welding , material selection, eval-
uation and analysis for fossil boilers
and the performance of internal and
vendor quality audits.

i

I
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UNITED STATES OF AMERICA'

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

METROPOLITAN EDISON COMPANY ) Docket No. 50-289
'

) (Restart)
(Three Mile Island Nuclear )
Station, Unit No. 1) )

|

LICENSEE'S TESTIMONY OF
(

JAMES H. CORREA, GARY T. URQUHART AND ROBERT C. JONES, JR.

IN RESPONSE TO UCS CONTENTIONS 5 AND 6
I

(VALVES AND VALVE TESTING)'
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OUTLINE

The purposes and objectives of this testimony are to

respond to UCS Contentions 5 and 6, which assert that proper

O
operation of the pressurizer power operated relief valve (PORV)

is necessary to mitigate the consequences of accidents, that

the failure of the FORV can create or aggravate a loss of

coolant accident (LOCA) and that appropriate qualification

testing has not been performed to verify the capability of the

reactor coolant relief and safety valves. The testimony

discusses that the PORV was not designed to fulfill a safety

function and is not required for mitigation of design basis

LOCA's. It is explained that while the PORV can be actuated

and potentially remain open, creating or aggravating a LOCA,

analyses have been performed to demonstrate that these tran-

sients can be safely mitigated. Changes to minimize the

possibility of such an occurrence are also addressed. The

testimony continues with a discussion of the original design

and testing applied to the pressurizer relief and safety

valves. Recent experience at Crystal River 3 during which a

safety valve flowed steam, two-phase fluid and water is

addiessed. Modifications being made to the PORV, and the EPRI

valve testing program are described.

O
s

-1-
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INTRODUCTION

This testimony, by Mr. James H. Correa, Engineer,

f3 Mechanical Components , GPU, Mr. Gary T. Urquhart, Unit Manager,
V

Auxiliary Equipment Unit, Babcocs & Wilcox Company, and Mr.

Robert C. Jones, Jr., Supervisory Engineer , ECCS Analysis Unit,

Babcock & Wilcox Company, is addressed to the following

contentions:

UCS CONTENTION NO. 5

Proper operation of power operated relief
valves (PORV's), associated block valves and the
instruments and controls for these valves is
essential to mitigate the consequences of acci-
dents. In addition , their failure can cause or
aggravate a LOCA. Therefore, these valves must be

t

| () classified as components important to safety and
required to meet all safety-grade design criteria.

|

UCS CONTENTION NO. 6

Reactor coolant system relief and safety
valves form part of the reactor coolant system
pressure boundary. Appropriate qualification
testing has not been done to verify the capability
of these valves to function during normal,
transient and accident conditions. In the absence
of such testing and verification, compliance with

| GDC 1, 14, 15 and 30 cannot be found and public
health and safety is endangered.

UCS withdrew its sponsorship of its Contention No. 6, which has

() been adopted as a Board Question (See Board Memorandum and

|
|
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Order of Prehearing Conference of August 12-13, 1980, dated

August 20, 1980).

(]) RESPONSE TO UCS CONTENTION NO. 5

BY WITNESS JONES :

UCS Contention 5 states that proper operation of the

pressurizer power operated relief valve (PORV) is necessary to

mitigate the consequences of accidents and tha t the failure of

the PORV can create or aggravate a loss of coolant accident

(LOCA). Contrary to the contention, the PORV is not required

for mitigation of design basis LOCA's and, while a LOCA would

result if the PORV did not close af ter being actuated , such as

() occurred at TMI-2, the safety-grade Emcrgency Core Cooling
|
'

System (ECCS) is designed to mitigate the event and to assure

adequate core cooling.

The original design function of the PORV was to provide a

pressure relief capability which, in conj unction with plant

control system actions to reduce reactor power and/or adj ust
1

steam generator feedwater flow, would prevent a reactor trip on

high primary system pressure during various operational

transients. In this manner, unit availability would be

enhanced. The relief capability of the PORV was not designed

(} to fulfill a safety function. The high pressure trip function

of the Reactor Protection System (RPS) and the pressurizer

-2-
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safety valves provide the required overpressure protection for

the Reactor Coolant System. The RPS and the pressurizer safety

valves are safety-grade equipment and comply with applicable
i

() criteria.

Since the TMI-2 accident the setpoints for the PORV and

the high pressure reactor trip setpoint have been inverted. In

the original design and operation of TMI-1, the opening pres-

sure for the PORV was 2255 psig and the high pressure reactor
i

trip setpoint was 2355 psig. These setpoints are now 2450 psig

and 2300 psig, respectively. As a result, actuation of the

PORV is not now expected during operational transients provided

that feedwater is delivered to the steam generators in a timely

manner. Thus, the frequency of PORV actuation has been

| red uced .

However, there are still circumstances where the PORV can

be actuated and potentially remain open, creating or aggra-

vating a LOCA. Analyses have been performed to demonstrate

| that these transients can be safely mitigated (as defined by 10
|

| CFR Part 50, Paragraph 50.46(b)) by the ECCS. These analyses
t

included both a stuck-open PORV case (i.e., the PORV causes a
t

LOCA), and a scenario in which a small-break LOCA occurs

simultaneously with a loss of all feedwater and results in a

subsequent stuck-open PORV (i .e. , the PORV aggravates a LOCA) -

see Licensee's testimony on Additional LOCA Analysis in

O response to UCS Contention 8. Additionally, there have been

-3-

_ . _ _ ___ - __ __ . . . . - . _ . . _ . _ . .



several changes made to enhance the operator's ability to

recognize and terminate a transient caused by a stuck-open

PORV. Specifically, an accelerometer which senses discharge

(' ) line flow and discharge line flow measurement instrumentation

are being provided. These, along with PORV position demand

indication and PORV discharge line temperature measurement,

will provide additional assurance that PORV position will be

recognized. Also, the PORV and block valve have power supplied

by the emergency power system. This provides the capability

for closing the block valve upstream of the PORV, in the event

of a stuck-open PORV and a loss-of-offsite power.

In summary, and contrary to the above contention, proper

operation of the PORV and associated block valve and the

instruments and controls for these valves is not essential to

mitigate the consequences of design basis LOCA's and, although

the failure of the PORV can create or aggravate a LOCA, the

consequences of such an accident can be safely mitigated by

safety-grade equipment.

RESPONSE TO UCS CONTENTION NO. 6

BY WITNESS UROUHART:

UCS Contention 6 asserts that appropriate qualification

( }) testing has not been performed to verify the capability of the

reactor coolant relief and safety valves. Contrary to this

-4-



assertion, these valves - the pressurizer power operated relief

valve (PORV) and safety valves have - been properly designed

and tested pursuant to applicable criteria.

() The pressurizer safety valves are components important to

safety in that they are both part of the reactor coolant

pressure boundary and functionally provide overpressure

protection for the Reactor Coolant System (RCS). The valves

; were designed for and protect the integrity of the RCS at the
|

| design conditions of the primary system - 2500 psig and 670*F.
!

Reference 1 describes in detail the pressure relief criteria

for the valves , the method of analysis to develop the criteria,

and the results and conclusions of the analysis. As is shown

in the referenced document, the RCS is adequately protected by

either of the two safety valves since each is capable of,

relieving the required capacity.

The relief capacity of the safety valves was established

consistent with the applicable edition and addenda of Section 9

| of Section III of the ASME Boiler and Pressure Vessel Code.

This included certification by the valve manufacturer of the

capacity of the valves utilizing prototypical testing to

| establish discharge factors and analytical verification of the

ability of the valves to withstand design and operating

pressures.

The safety valves were also designed in accordance with,,_

\' ~J~

the requirements of Section III of the ASME Code to assure

-5-
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reactor coolant pressure boundary integrity. Testing and

examination of the valves during and following manuf acturing

and testing included the following :

[)L' (a) Chemical and mechanical testing of the materials.

(b) Volumetric examination of the materials.

(c) Surface examination of the materials.

(d) Hydrostatic pressure testing of the completed

valves at the manufacturer and af ter installation.

(e) Verification of set pressure.

( f) Seat leakage testing following opening and closing.

I Also of significance with regard to the capability of the

; pressurizer safety valves is the transient which occurred
|

| February 26, 1980, at the Crystal River nuclear unit, a plant

| with a B&W nuclear steam system and components similar to
|
'

TMI-1. During the transient, one of the two safety valves

lif ted at approximately 2400 psig and flowed saturated steam,

two-phase fluid and liquid water. The water flow rate was up

to 700 gpm and the valve reseated at approximately 2300 psig, a

blowdown of about 4% below the opening pressure.

Subsequent to the transient, the affected valve was
"

(V subjected to detailed laboratory inspection and testing to
'
i

determine if any damage had been sustained. The set pressure

-6-
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of the valve was checked three times and determined to be

approximately the 2400 psig experienced during the transient.

Leakage was measured at about 1.1 gpm. Disassembly and

r- inspection identified steam cutting of the valve disc and a
(S/

damaged bellows assembly. The steam cutting was most likely

caused by leakage that was present prior to the transient. The

damage to the bellows did not appear to be due to the February

26, 1980 transient. Neither the steam cutting of the disc nor

the damaged bellows impaired the intended pressure relief

function of the valve. In summary, no damage detrimental to

the proper operation of the valve was discovered even though it

had experienced flow conditions other than saturated steam.

The pressurizer PORV was designed for the same system

l conditions as the safety valves - 2500 psig and 670'F. The

valvo design was governed by the same ASME Code requirements as
|

| the safety valves as it related to pressure boundary integrity,

,
and the valve was tested and examined in a manner similar to

|

| the safety valves. Because the PORV is power operated in

response to an independent pressure signal, verification of set
i

pressure was not applicable. Verification of valve opening andi

closing was performed however, prior to shipment and following

installation. Also, as discussed in the testimony above in

response to UCS Contention 5, the PORV does not serve a

pressure relief safety function. Therefore, certification of

() relief capacity was not required nor was such considered

-7-



necessary, and an upstream isolation / block valve is allowed by

design criteria and is provided. Relief capacity was estab-

lished by design analysis. The General Design Criteria are

() applicable to the PORV only to the extent that it forms part of

the reactor coolant pressure boundary.

BY WITNESS CORREA:

The PORV which will be installed in TMI-l prior to restart

is the TMI-1 spare PORV. This valve was ordered per the

original PORV requirements, was manufactured in 1978, was "N"

stamped per Code Case 1581, and in general satisfies the 1977

Edition with the Winter 1979 Addendum of Section III of the

ASME B&PV Code for fabrication requirements.

~) The valve is being modified per the manuf acturer's latest
,

~'
design features to improve seat tightness. The modification is

being performed per the latest ASME B&PV Code, Section III,

requirements. As part of the modification ef fort, the valve

will be disassembled and all critical dimensions will be

recorded and checked against drawing requirements. In addi-

tion, all moving parts will be inspected for surface finish and

signs of wear caused by the original testing of the valve prior

to its shipment in 1978. This inspection of the valve inter-

nals will ensure that the valve parts meet all requirements.

After reaveembly of the valve, it will be seat leak tested and,

^ opened at its set point. This will ensure that the valve will

function properly.

-8-
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1

Prior to being installed in TMI-l the valve will again be i

seat leak tested. During hot functional testing the valve also

will be actuated to ensure its functional ability and to test

() all downstream instrumentation.

A valve testing program is also in progress. This program

is being conducted by the Electric Power Research Institute

(EPRI). The purpose of the program is stated in the EPRI

Program Plan for the Performance Testing of PWR Safety and.

Relief Valves, Revision 1, dated July 1, 1980 and is as

follows:

The primary objective of these tests is to
evaluate the performance of each of the various
types of reactor coolant syrtem safety and
relief valves in pressurized water reactor plant
service for the range of fluid conditigns under
which they may be required to operate. The

,f-} requirements are that:
,

(<'
1. The safety and relief valves open and close

on command, when subjected to simulated
plant operational conditions calculated to
result in valve actuation.

2. The flow capacity of the valves be estab-
lished. |

The second objective of the program is to obtain
sufficient piping thermal hydraulic and support
reaction load data to permit confirmation of
analytical models utilized for plant unique
analysis of safety and relief valve discharge
piping systems.

|

|

() 1 These conditions will be defined based on an evaluation
of the transients specified in Regulatory Guide 1.70,
Revision 2.

_g_
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The program plan to be followed in evaluating
the performance of FWR safety and relief valves
includes a number of elements which are
described in the following :;

|

A test program will be performend in which*

(~T selected, actual safety and relief valves
~# are tested under fluid conditions which are

calculated to occur during anticipated
operational transients and postulated
accident sequences in PWR plants. These
fluid conditions include steam, water and
transition from steam to water. The
primary purpose of these tests is to
demonstrate that the valves will open and
close as required when subjected to
simulated transient conditions and that the
flow capacity of the valves can be correct-
ly predicted.... It is expected that all
testing will be complete by July, 1981.

A combined test and analysis program will*

be performed to evaluate the adequacy of
analytical methods utilized for PWR safety
and relief valve discharge piping response.
First, the main valve test facility at
Combustion Engineering will includeO prototypical upstream piping, including
water seals, and a simplified discharge
piping arrangement which simulates signifi-
cant features of plant discharge piping
systems. These systems will be instru-
mented to measure dynamic load, piping
response and fluid conditions. In parallel
with this effort, engineering evaluations
are being performed to assess the adequacy
of available methods for prediction of
safety and relief vavle discharge piping
loads. A key part of this effort is the
analysis of a number of sample problems
using state-of-the-ar t methods. These
problems will include the upstream and
discharge piping configurations and ranges
of fluid conditions selected for use in the
valve performance tests. In addition,
analysis of piping configurations represen-
tative of actual PWR discharge piping

(]) installations has been initiated to
demonstrate that the test configuration
adequately represents all significant

-10-
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features important to safety and relief j
valve operation. The combined results of
these analytical test programs will provide
the data needed to confirm the an.ilytical
methods used for piping and support
analysis. This information will then be

.

f] available to utilities for use on a
| plant-specific basis for evaluation of

'

| installed discharge piping systems....
|

| * An evaluation will be performed of
j available data and experience obtained in ;
i foreign valve test facilities, and any '

l domestic test programs that may be appli-
cable. Utilization of other related test |
experience is considered desirable in order

,

to identify and minimize potential problem '

areas which might otherwise have an impact
on the EPRI test program schedule. . . .

Effort is underway to evaluate the effects*

of postulated valve failure modes (e.g., ,

excessive leakage, excessive blowdown, l
reduced flow capacity, etc.,) on reactor l
system performance in order to establish !

preliminary acceptance criteria and
guidelines for evaluation of the sig-

O nificance of the valve test results.
I

Evaluations of the Crystal River 3 safety I*

and relief valves and piping will be
performed. This will be a co-operative
effort among EPRI, Florida Power
Corporation and Babcock and Wilcox to

i

examine the valves and piping at Crystal !

River 3 which were subjected to water
discharge conditions in February 1980. ;

This evaluation is expected to provide
early information on the performance of the
affected valves and discharge piping. It
may also provide useful information on the I

effect of service history and aging on
valve performance.

| (See Mr. Urquhart's testimony above on the Crystal River |

| inspection ).

i
!

-11-
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Mot-Ed has submitted its plant specific data (valve

drawings and inlet and discharge piping drawings) to EPRI for

inclusion in the testing program. One of the relief valve

(]) types chosen to be tested is the same model as the TMI-1 relief

v alv e , Dresser model no. 31533VX-30. Also, one of the safety

valves types chosen to be tested is the same model as the TMI-1

safety valve, Dresser model no. 31739A.

B&W has supplied operational transient and postulated

accident sequence data to EPRI for 177-fuel-assembly reactors

(TMI-l type) . This data is being used in defining test

parameters for the EPRI test matrix. Therefore the EPRI test

results can be directly applied to TMI-1.

As stated in the Restart SER, the EPRI test program is

responsive to NRC short term recommendation 2.1.2 of

NUREG-0578.

BY WITNESSES CORREA AND URQUHART:

In summary, contrary to the above contention, the TMI-l

pressurizer relief and safety valves have been appropriately

designed and tested. In addition, actions are being taken to

provide further assurance that the valves will function

properly and reliably.

O
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JAMES H. CORREA

Business Address: GPU Service Corporation
| 100 Interpace Parkway

{{} Parsippany, New Jersey 07054
'

i Education: B.S., Mechanical Engineering, Rensselaer
Polytechaic Institute, 1969.

[ Ex pe r ience : Mechanical Engineer III, GPU Service
Corporation, 1978 to present. Responsible

; for providing technical engineering on
valves for GPU system nuclear power plants;
providing technical support to resolve
field problems, including repair
recommendations and field technical

. guidance; providing technical support
'

for plant modifications, including writing
technical specifications for valves and
modification documentation packages. Other
responsibl ities have included reviewing
flow diagrams for proper valve selection;,

j reviewing architect-engineer technical
'

specifications for technical content
including referencing the proper codes

i[ ) and standards and valve design features.

Mechanical Design Engineer, Foster Wheeler
| Corporation, 1972 to 1978. Performed
| engineering work on primary sodium valves

for the fast flux test facility and
steam generators for a high temperature
gas cooled reactor. Responsibilities
included preparing material and
sub-contracted machining requisition
packages; vendor surveillance; preparing
and issuing shop fabrication releases
which include drawings and shop procedures;
and the resoletion of vendor material
and machining problems and shop
fabrication problems in the areas of
manufacturing, materials and quality
control.

Cognizant Engineer, Machinery Apparatus
Operation, General Electric Company, 1970s

to 1972. Performed technical engineeringm

.

t



o

work on Naval Nuclear Heat Exchangers
and Pressurizers, including definition
of specifications, vendor selection, design
review and analysis, fabrication sutveillance,
and the resolution of installation
problems. Engineering work included

(() ene solving of technical problems in a
number of technical disciplines such as
mechanical analysis, heat transfer, quality
control, materials and welding, and
manufacturing.

Engineer, Mechanical Facilities Planning,
Missile and Space Division and Re-entry
and Environmental Systems Division,
General Electric Company, 1969 to 1970.
Performed design and cost estimates for
specific projects such as ventilation
systems and piping systems. Provided
design direction far construction and
renovation projects.

Professional
Affiliations: Registered Professional Engineer, New

Jersey.

;
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GARY T. URQUHART

Business Address: Babcock & Wilcox Company

G Nuclear Power Generation Division
P.O. Box 1260
Lynchburg, Virginia 24505

Education: B.S., Mechanical Engineering, State
University of New York at Buffalo,
1970. M.B.A., Lynchburg College,
1979.

Experience: Unit Manager, Auxiliary Equipment
Unit, Equipment Engineering Section,
Babcock & Wilcox Co., 1980 to present.
Responsible for preparation of
equipment specifications for equipment
such as valves, heat exchangers, small
pumos and tanks, evaluation of
vendors' designs, review and approval
of vendor submitted documentation, and
resolution of field problems.

O Senior Engineer and Supervisory
Engineer, RCS Mechanical Design Unit,
Component Engineering Section, Babcock
& Wilcox Co., 1976 to 1980.
Responsible for detail design and
analysis, manufacturing liaison and
resolution of shop and field problems
for the reactor internals (core
support assembly).

Various assignments in Quality control
(Assurance) and Materials Engineering
for the Fossil Power Generation
Division, Nuclear Equipment Division
and Nuclear Power Generation Division,
Babcock & Wilcox Co., 1970 to 1976.
Responsibilit es included preparation
of manufacturing procedures such as
non-destructive examination and

(~) welding, material selection, eval-,

| L/ uation and analysis for fossil boilers
i and the performance of internal and

vendor quality audits.
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ROBERT C. JONES, JR.

i

Business Add ress: Babcock & Wilcox Company i

Nuclear Power Generation Division
([) P.O. Box 1260
" Lynchburg , Virginia 24505

i Education: B.S., Nuclear Engineering,
Pennsylvania State University, 1971.

,

Post Graduate Courses in Physics, I

Lynchburg College.

| Excerience: June 1971-June 1975: Engineer, ECCS
! Analysis Unit, B&W. Performed both I

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.

June 1975-Present: Acting Supervisory
('T Eng ineer and Supervisory Engineer ,t

' k/ ECCS Analysis Unit, B&W. Responsible
i for calculation of large and small

break ECCS evaluations, evaluations of,

mass and energy releases to thei

containment during a LOCA, and
performance of best estimate pretest
predictions of LOCA experiments as
part of the NRC Standard Problem
Program. Involved in the preparation
of operator guidelines for small-break
LOCA's and inadequate core cooling
mitigation.
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Q 1 MF. S '' IT H : Let me take up another matter first.

2 Maybe they will arrive. ! can't find the cross-examination

3 plan.

4 MS. WEISS: I have get one. I don't specifically

5 remember giving it to the Eoard. I don't remember exactly

6 when I did it. I thought I did it. Let me see. I may have

7 a copy.

8 CHAIBMAN SMITH: I sa not suggesting you have it.

9 I am just saying I can't find it and Mrs. Moran isn't here

10 to help me. So that could very well be the problem.

11 MS. WFISS: It's only three pages long.

12 CHAIRMAN SMITH All right, let me take it.

13 (Pause.)

14 MR. BAXTER: 'I notice there is a' representative of

15 the Commonwealth here. I propore to proceed. I am going to

16 be referring to the direct testimony of Robert D. Pollard on

17 behalf of the Union of Concerned Scientists regarding UCS

18 Contention Vumber 5. The tertimony is dated October 10,

19 1980.
.

20

21

22

23
.

'O 24

25

O
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(:) '

2 MS. WEISS: One me=ent, please.

T 3 (Pauca)
J

4 BY X2. BAXTER:

5 0 In item two, page V-4 of his testimony, "r.

6 Pollard states that both relief and saf ety valves ha ve an

7 alarming history of failing to reclose.

8 Earlier on page V-3 in the first sentence of the

9 second full paracrsph he sta tes, "There is a history of

10 relief and safety valve failures at operating plants."

11 Just below that sentence Mr. Piltrd identifies

12 three types of failures which he asserts have been
i
' 13 experienced.

14 Mr. Urquhart, are you aware of experiences in

15 operating prescurized water reactors where the pressurirer
_

16 safety valves have opened below the set point, the first

l'7 example of failures cited by Mr. Follard?
.

18 A ('41tnass Urquhart) let me first -- to answer your

19 question directly, yes, there have been occasions when the

20 pressurizer safety valves opened below the set ~ poin t.

21 However, I would not characterize that type of situation as

22 being a failure of the valve.

23 I would characterize a failure of the valve as a

()'

24 valve no performing its overpressure protection function,

25 which is to open and relieve the system overpressure.

O
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,

; O i rhe two ceees 1 heve e1 rect hnow1eege of te

2 Babcock and '411co x r e ac to rs where on Rancho Seco a
|

3 pressurizer safety valve did lift, and it lifted somewhat

4 light, and also at Crystal Piver 3 where thesafety valve

5 lifted and also lifted below the opening set pressure.

6 0 Is that what you mean when you say it lifted

7 light, that it lifted below the set pressure?

8 A (Witness Urquhart) Yes. It lifted below the 2500

9 psig set pressure.

10 Q '' ovine to the next category of failures cited, are

11 you aware of a n:y instances in operating pressurized water

12 reactors where the pressurizer safety valve has not opened

13 at the set point?

O
14 A ('41tness Urquhart) Other than the instances where

,

15 they opened below the set p o in t , I an not aware of any

16 instance where the pressurizer safety valve when called upon -
!

17 has opened a t a pressure exceeding the set point. ,

18 In the two instances tha t I stated on Pancho Seco

'9 and Crystal Fiver 3, both valves opened below the set point1

20 which, as far as protecting the reactor coolant system, is

21 in the safe direction.

22 In discussions with manuf acturers .of the safety

23 valves -- namely, Dress C Crosby -- they are also not aware

- 24 of where their saf ety valves have failed to open when called

25 upon, where the prassurizer safety valves have failed to

O

1
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() 1 open when called upon; that is, above the set pressure.
t

2 C Movino to the last category, are you aware of anyj

3 instances in operating PWRs where the pressurizer safety,

| 4 valves have not rerlosed after the pressure has decreased i
d

.

5 below the opening set point?4

4 6 A (Witness Urquhart) The design of the pressurizer

7 safety valve, of course, is that the pressure does decrease

i 8 somewhat below the opening set pressure. A term called

| 9 blowdown where the pressure actually has to decrease a
! i

10 certain percentage below the opening point before the valve

11 will~reclose; that is by design.

12 In the two instances I am aware of -- mainly, the '

13 Rancho Seco -- iirectly aware of the Rancho Seco safety--

14 valve lift and the Crystal River 3 safety valve lift, Fancho

15 Seco opened somewhat below the set pressure and reclosed.

16 I do not know the exact closing pressure. Crystal
,

17 River 3, the valve opened and reclosed within a percent of
,

18 the opening set pressure, which is as designed.

19 DR. JORDAN: P. y mind was wandering a bit. Were

20 you in those instances referring to the PORY or the safety
;

21 valve?

22 WITNESS UEQUHART: The sa f e ty valve.

23 DR. JCRDAN: In both cases?
4

| 24 WITNESS GROUH ART: Yes.

25 . CHAIRMAN SMITH: Your first round of questions -

O

.
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(]) 1 related in both facilities to PORV valves.
,

2 ME. BAXTER: No, sir.

3 WITNESS UROUHART: Eafety valves.

4 CHAIRMAN SMITH: You have not come to PORVs?

5 MB. 57XTEP The testimony by Mr. Pollard refers

6 to both relief and safety, but my questions so far have

7 really dealt with safety valves.

8 BY MR. BAXTER:

9 0 Mr. Urquhart, as we just learned, the testimony of

10 Mr . Pollard that I referred you to on pages V-3 and V-4

11 refer to the history of failures, asserted history of

12 failures of relief and safety valves both.

13 In addition to tha t testimony on page V-6 Mr.
,

" 14 Pollard ref ers to the rela tively high probability of PORY

15 failure; on page V-12 to the history of PORVs f ailing to

16 reclose.

I'7 Have you reviewed the experience of P0FV failures,

18 and if so, what are your comments on Mr. Pollards

19 obse rva tions ?

20 A ( 'Ji t nes s Urquhart) Yes, I have reviewed the

21 history of PORY failures. On the Eabcock & Wilcox PWPs,

22 there have been three instances when the plant was at power

23 when the PORV has failed to reclose.

() 24 Considering the number of times the POEY has been

25 activated at power, I personally would not consider that an

O
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() 1 alarming history of failure. In addition, prior to the

2 IMI-2 accident, the last previous incident where a PORV had
4

; 3 failed to closo, a PORY that is of the design TMI-1 has on
1

4 their plant, a dresser PORV, was in November of 1975, from

5 the period November 1975 until th'e TMI-2 accident; there

6 was no failure of a dresser PORY on a P CW reactor to close
i

7 with -- I believe 'here was in excess of 60 actuations in

j 8 that time period.

9 0 On page 5-6 of his testimony --

1 10 DR. JORDAN: Let'e clear this up now. You said no

11 failures of dressers. Does that mean that Davis-besse was

12 not a dresser valve?

|
13 WITNESS UROUHART: That is correct. Davis ,Besse

1,4 was not a dresser valve.

; 15 DR. JCRDAN: All right.
_

; 16 BY MR. BAXTEE:

17 Q On page 5-6 Mr. Pollard states that the staff has

*

18 previous acknowledged that the probability of failure of the
!

19 PORY in the open position contributes significantly to the
,

i

20 probability of a small break LOCA.

21 He cites page 3-7 of NUREG-0565.

22 tr. Jones, is that citation to NUREG-0565 relevant

23 to an assessment today of the probability of PORY failure?

() 24 A (Witness Jones) No. The assessment in 0565, tha t

25 statement was rela tive to the prcbability of a POR7 sticking

(

'

ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2346
. - . , _ . _ _. __ . , , _ __ _ _, _



_ _ . . . _ _ - . . - . __ - __ . ._ ____. -_ _ _ _ . . - . _ _ _ _ ___ .

;

1

1
-

.

j 8753
4

1 open pre-T?.I, the pre-TMI oxperience with the valve. Since

I2 the TMI accident, the set point for the re actor trip and th e

3 PORY opening set point have been inverted and has reduced
i

4 the frequency of PCPV actuation.
t

5 So now in my belief it would not contribute '
!

|

6 significantly to the probability of a small break LOCA.

7 0 On page 5-9 of his testinony, Mr. Pollard

I 8 addresses wha t he considsered to be the reason for the
!
'

9 change in set pointe you just described, Mr. Jones.
.

.! 10 Do you agree with his explanation of the reasons
i

; 11 for makinq those changer in set points?

12 MS. 'iEIS S : I am trying to take notes; one,

.

] 13 moment, please.
l

14 (Pauso)
F

15 BY f.E. EAXTEE:

16 0 In partirular, I would like you to address the

17 last sentence in the second paragraph: "The chanco in set

18 points reflects a basic recocnition.of the inherent
,

19 unreliabilty or inadequate qualification of the valve.shown,

20 through a history of valve failure."
!

21 A. C'41tness Jones) The set point changer that: were

22 made were made shortly after the TMI acciden t, and were made
!

23 basically to reduce the frequency of actuating the PORY

O 24 tece==e it hee =tecx ove" t :xr-
i

25 It van not made, to my knowledge, rased on any

'

O
i

.
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() 1 study which stated that the PO?V was an unreliable valte,

2 but rather made as a prudent neasure, in light of the fact

3 that the transient had stuck open a valve at TMI.
i

4 As f ar as the set point being kept below the

5 pressurizer safety valve set point, because of -- apparently

6 Mr. Follard is claiming that the safety valves are

7 inherently unreliable or they have been inadequately

8 qualified in his statement, it is my belief that the reason

9 the PORV set point was kept below the safety valve set point

10 was to provide additional defence in depth.

11 That is, you do not necessarily want to acuate the

.
12 safety valve if it is not ne cessa ry , and by keeping the PORY'

13 below the pressurizer safety valve, you provide an

Q 14 additional buffer to safety valve set point.

:

15 It was not done because of any recocnition of any
.'

16 . inh e re n t unreliability of the safety valve.'

: 17 DE. JCRDAN: Is there some basis for sayinc that

18 the PCPV is better able to handle openings and closings,

i
19 that you would rather have it be the PORV than the safety

20 valve?;

21 Is it better designed to handle relief of pressure?
.

22 '4ITNESS JCNES . I would not state that, nor would

23 I state the latter, the counter-positive to that. I think

() 24 it is simply a recognition that --a general recognition that

25 you generally do not want to use safety systems if it is not

(
1
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'

absolutely necessary to provide a defense in depth concept1O:
'

2 with a nonsafety grade -- in nany instances, a noncafety
:

3 grade piece of equipment to prevent hitting the safety grade

4 piece of equipment.

; 5 Additionally, the PORV does have a block valve

6 which csn isolate that path should it stick open. It is not
4

7 based on any unreliability.

8 Anotaer way to reflect this is the POR7 has never

9 been claimed te be functionally operable during the plant

10 life while it is up at power. It has never been treated as '

,

11 a piece of safety equipment.

! 12 There has never been a recognition of the safety *

13 valve being. unreliable and there have been instances where

14 plants have run with the block valve closed in the PORY

15 path.

16 CHAIRMAN SMITH: Deliberately?

17 WITNESS JONES: Deliberately.

18 2Y MR. BAYTER:,

|
w

I 19 0 Eeginning at the bottom of page 5 --

20 MR. BAXTER: I am sorry, Dr. Jordan.

21 DP. JORDAN There is nothinc in the specs, then,
i

22 requiring the block valve to be open during operation?

23 WITNESS JONES: Not to my knowledge.

24 SY MB. BAXTER:

25 0 Seginninc at the bottom of page 5-10, Mr. Pollard

'

O
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() 1 is describing pressure control during low temperature

2 operation. He concludes that passage on page 5-11 with the
|

3 statement, "During low tem'perature operation, the P00V

4 clea rlyperf ormc a saf ety function."
:

5 Mr. Jones, what is the role of the PORV during low

6 temperature operation, and how is it designed to perform

7 that function?

8 A (Witness Jones) When you are in low temperature

9 operation, you do set the PORV at a low pressure set point.

10 But the tech specs allow the PORV to be taken out of service

11 if certain conditions are met, such as you have basically

12 the HPI system racked out or lock out valves closed, and the

13 level in the pressurizer being maintained at a volume.
'

s
l

'14 The licensing basis for the low temperature
,

15 operation of the plant was operator action to miticate these

16 transients. Basically, you have to show that there was

l'7 better than 10 minutes for the operator to terminate an

18 overpressure transient at low temperatures.

19 The PORV just serves as a backup to the operator

20 action function; no credit was given to the PCRV as a

21 licensing basis.

22 0 On pace 5-12 of the testimony, Mr. Pollard asserts

23 that, " Reducing challenges to the emergency core cooling

) 24 system is in itself a safety function, and therefore a goal

25 that is important to safety."

O
i
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1 Do you agree with that view, Mr. Jones?p
| v

|
2 A (Witness Jones) Well, reducing ch allences to

3 safety systems is an objective you try to strive for. You'

i /~T
\/ 4 do not want to challenge safety systems if they are not

t
| 5 necessary to perform an act,ual function. -

6 That is not in my mind a safety objective; it is
,

7 just an operational consideration. You do not -- there is

8 no goal of how often you should challenge the safety

9 systems, and in fact the plants are designed to have a

10 certain number of actuations of safety equipment, including

11 actuations which may be inadvertent.
t

^

12 CHAIRMAN SMITH. How do you reconcile that

13 st at em en t with your immediate past testimony on the purpose

! 14 of the FORV?

15 WITNESS JONES: Like I said, in general, you do

16 not want to' hit safety systems. Gong back to, like, say,

17 the safety valves on the pressurizer,-if you challenge the

18 safety valves, there is a potential that you may have a leak

19 develop after they are challenced, which may result in

20 shutdown of the plant while you refurbish the valves, e'

21 cetera.

22 It is an operational concern rather than a safety

'
23 concern. If you actuate the'PORV and it should make you

!
24 close the block valve, you go right back up in opera tion.

}
25 Actuation of th emergency core cooling system, for example,

,
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()'
1 will cause a thernal shock transient on the nozzle,on the

2 FPI nozzlo. You do not want to do that if it is not -

3 necessary.

4 The nozzles are designed to withstand soccching on

5 the order of 40 actuations; as long as you meet that desion

6 for the nozzle, you are not viola ting any saf ety limits.

7 You set up your plant so that you will not have more than 40

8 safety actuations on a single plant.

9 It is not a safety goal, per se.

10 DR. JORDAN This nozzle you are speaking of now

11 is the nozzle from the safety valve on the discharge side?

12 WITNESS JONES: No The example I was giving

13 there was the ECCS injection noz,21s, the HPI nozzles.

14 DR. JORDAN The ECCS system, then,'is designed to

15 operate only 40 times during the life of the plant; is that

16 richt?

17 WITNESS JONES: The nozzles that the ECCS injects

18 to have been analyzed to 40 cold water cycles hitting a hot

19 nozzle. From that sense -- you can say in a sense the

20 system as a whole is designed to be reliable, not just for
,

;

21 40 cycles, but the nozzle itself can only analytically have

22 been only analyzed to withstand 40 cycles.

23 It is expected if you go look at actual actuations

a
%_/ 24 that if they are happening -- or higher wa te r tempera tures

25 in the FW ST, for example, than what was analyzed, you can

(
!
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() 1 withstand many more cycles than the original u0 whch was

j 2 designad.

3 The 40 was chosen as that is the, say, expected

j 4 type of actuation you would get, something on the order of

5 40 once a year.

| 6 DR. JORDAN: Has TMI-1 used up an appreciable '

7 fraction of its 407

8 'JITNISS JONES: I really do not know.
I

9 CHAIRMAN SP.ITH: I have a related question. I have

10 been thinking about it ever since we have been talking about
1

! 11 challenges to safety systoms. What is the philosophy
!

12 concerning testing these systems under the conditions under
,

', 13 which they would have to operate when called upon to perform
~)

1-4 their saf ety function?

15 You say don't test them, dont wear them out. ko

16 just depend upon their design and quality assurance toj

i 17 assure they work?
I
,

! 18 '4ITN ESS JONES : No. The systems are periodically
i

19 tested; I an not sure of the exact fr?quency, but the HPI

i 20 system, the pumps are started avery -- I think it is six
l

21 months; it may be less -- to assure that the will start.

! 22 It does not inject in to the reacter vessel, however. I am
i

23 not sure of the exact layout and how it is done, but they do

I ) 24 not -- I think they just opon the recirculation line around;

25 tha cump and they scsure they punp starts and develops a

(
,

:
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1 proper hesd for thst flow condition vbich verifies that the
j

2 punps will work.

3 They also stroka the valves snd items like that
!

! 4 and assure the circlitry itself works in a testing mode on a

5 certain periodic basis which is set out in the technical
,

i r

i 6 specifications. |
i <

; I
j 7 The safety valves, I believe, one safety valve is !

!

i 8 tak?n off at every refuelin; anj tested as to whether it
i

j 9 will pop at its proper set point.
,

i

i 10

11

!
.

12
:
1 'i

i - 13

14
-

;

|- 15

|
,9

( 16
(- ,

I

: 17
i
!
; 18

.

19i
,

! M
i :

| 21 !

i

3

.; 23
-;+

I

h 24

i |25
4

-

.

.

i
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i O i =r vr. ex7:ra: (vesuminc>

t 2 0 'r. Jones, locking at Nr. Pollard's testimony on
i
j
' 3 feed and bleed cooling, which begins on page 5-13 of his

4 written testimeny, d.o you rely on PCRV, as he asserts, to, ,

| 5 accomplish or maintain the feed and bleed cooling mode
1

6 A (WITNESS JONES) No. We rely on -- well, the word

7 " rely" is too s*.rong. We will use , if available, the FORY
.

8 for feed and bleed cooling. But the analyses tha t have been
.

9 performed to demonstrate the capability of feed and bleed

10 cooling-have been done using safety valves only, not the
I

: 11 PORV.

12 0 an the issue of depressurizing the reactor coolant

13 systam under conditions of inadequate core cooling --*

,

. 14 JS. 'a'EI S S : Just a second, please.

15 3Y ME. BAXTER: (Resuming)

16 0 On the. question of depressurizing the reactor

17 coolant system under conditions of inalequate core cooling,

18 Mr. Pollard testifies at page 5-17 that there is no

19 alternative _to use of the POEV for depressurization. So

20 that therefore that is a PORV safety function.

21 Do you agree, f.r. Jones?

22 A (WITNESS JONES) No, I do not. If you look into

23 the procedure which he has a ttached to his testimony, which

24 is 1202-60, it ic page 25 cf that procedure.
!

25 (Paurn.)

O
i

1

L

ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING. WASHINGTON, D.C. 20024 (202) 554-2345
, _ . . . _ , - . _ _ , _ . _ _ _ _ _ . _ . _ , . . . _ _ _ ,- . . - - _ . - - _.



m . _ . - . . ._. _ _ . _ . . _ - - -__ ._______ _ _._ ___ _ ..-

!

8762,

()'
1 What Mr. Pollard is interpreting as the POEV being

2 the only means to deprecsurire the system is the note under

3 Step 3.3 about the ?CS will depressurize after the specific

1 4 statement of open the pressurirer PCEV. I would like to
i

5 note Step 3.2 above it, which is depressurize the operative

6 steam cenerator as quick as possible to atmospheric pressure.

i 7 That action will be much faster in depressurizing
1

I 8 the primary system than usine the POEV. We use both means
!

| 9 to depressurize the system. The PCFV itself is not

10 fulfilling -- the POEV is an additional means to

11 depressurize tha plant, but will be -- have a smaller impact

12 than use of the steam generator.

?

13 CHAIEMAN SMITH: You testified before what the,

14 equivalen t square inches of opening was on the POPV. Did

15 you say on the order of half a square inch?

16- WITNESS JONES: It is 1.Ou square inches.
.

17 DR. JORDANS This is smaller than the safety

18 valve s ?

19 WITNESS JONES: Yes.i

!-
20 ME. EAXTEE: I think the te stimo n y in square feet

|

I
21 was .007.

!

22 WITNESS JONES: .00739.
1

23 BY ME. BAXTEE: (Eesuming)

|
-

24 0 Looking at the same page of Mr. Pollard's written
;

' 25 testimony, 5-17, he references emergency preceduro 1202-39

O

I
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t

! I on inadequate core cooline. Is there a reason why
i

2 non-safety grade e q ui pr. an t tight be arpoyed in that
1 i

i

; 3 procedure, Mr. Jones?

! 4 A (WITNESS JONES) Yes, there is. I would also like

1 5 to note, the procedure which I was just reading from, which
i

l
6 is a ttached to Mr. Pollard 's testimony, a tta chmen t 3 to'

7 1202-63, is alco the inadequate core coolinc procedure.'

,

| 8 Both of those procedures rely on non-safety grade equipment

9 because the event that we are dealing with here is an event

10 beyond the de sign basis.
i

11 The Commission af ter the TMI accident directed the

12 development of procedures for inadequate core cooling,

13 although inadequate core cooling could not result from the
,

| 14 design basis analyses which we have' performed. In

!.

15 developing that procedure, we used all available equipment.

16 M3. BAXTEP: The panel is available for
,

17 cross-examination.,

1
4

1 18 CHAIE"AN SMITH: Xs. Weiss, do you want us to go
i

19 to the procedure tha t we discussed before lunch, that we

20 will take other questions first?

21 MS. WEISS. Please, P. r . Chairman.

!

22 CH.EIPMAN SMITH: Do you want to tecin, Mr.

23 Dornsife?

24 - CF. CSS-EX AM IN ATION

| 25 3Y DL P:lSIF E
1

O
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(} 1 Q r. Jones, on page u of your testimony ycu sayv

2 that the PCRV and the block valve have been u'pgraded -- you

3 don't say that, but tha t's what it means -- so now they are

4 supplied by emergency power. Do you know what the

5 distribution of that emergency power is, what bus they come

6 from?

7 To make it more simple, are they from the same bus?

8 A (VITNFSS COREEA) Yes, they are.

9 A (WITNESS JONES) I don't really remember.

10 A (WITFESS COSEIA) On the emergency diesels, the

11 valves are on the same bus. But if the bus does lose power,

12 the block valve has the automatic transfer to the other

13 bus. The block valve can race,1ve power from either-
14 emergency diesel.

15 0 The PCRV itself is not powered from the diesel?

16 A (WITNESS COEREA) The POEV is on the' batteries and.

17 the ba tteries a re cha rged. The chargers have power from the

18 A ?.iesel. As I said, both the FORY and the block valve are

19 on the same diesel. Eut if that one fails, the block valve

20 can be transferred to the other diesel.

21 0 Can the POPV -- say it were to fail open. Deas it

22 still have the capability of being manually closec, if it

23 were to fail open? Can it be manually operated in addition

() 24 to its automatic f unction?

25 A ( WI T'; ES S COEFEA) No, it cannot.

O
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1

() 1 C It only has'an automatic function?

2 A (W T1FSS COFREA) It is electrically actua ted. If

1

3 it is open, to close the valve you have to cut the power to l

4 the valve and then it is supposed to close. It is supposed
,

5 to close upon loss of power.

6 0 So it can't be independently operated of its

7 control system?

8 A (WITF2ES CCEPEA) No, it cannot.
,

O C The mckeup of the valve, the way I underrtand it,
,

10 is pretty much like a requict valve, that you could possibly

11 control it; is that not true? It is not like a passive

] 12 safety valve? There is some circuitry there that you could
i
l
i 13 conceivably independ,ently manually operate it; is that

,i

14 correct, through the control system?'

15 A (WITNESS CCEREA) There will be in Unit 1 a manual.

16 key lock switch which will-provide for remote operation of

17 the valve. This switch will be administrative 1y -- was

|
18 controlled, so the operator cannot open that valve any times

; 19 he wante. They have to be in certain procedures to allow

20 that key switch to be used.

21 C From that standpoint, in a sense, there is single

: 22 f ailure ---prevention of sincle f ailures f rom not allowing

23 the valve to close.

() 24 let me try to ask it'from a different
1

25 per cectiva. In the case that the valve were to f ail open ,

()
,
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() I there is in a sense single failure-proof, como cincie
,

j 2 f ailure capability there, to withstand a single failure, in

3 other words, to close off.that particular flow path; is that ;,
'

l

4 not correct?

5 A (WIT"ESS CCEREA) Yes, we do have alarms in the

6 control room which will tell the operators that the valve is
!

7 open, and then they can manually close the block valve.,

! 8 0 The bloc:< valve can to powered from either diesel,

9 so that it is also single failure-proof as far as power

10 supplies are concerned?

11 A (WITNESS CORREA) Yer, it is.
,

12 Q Has Mot Ed or B&W ever pursued, or have they been

13 able to discover to any extent why the FORV f ailed d urir.g

!O ~

the accident, what happaned to it?14

i 15 A (WITNESS COEEEA) No, we have not. From the Met

| 16 Ed s tand poin t , no.?

! I'7 A (WITNESS URQUHART) Mo, we have not.

18 Q I am sure there will be some, once the valve is

19 available for examination, there will be some studies done

20 to determine what the failure was, I am sure.
&

21 A (WITNESS CORREA) Yes, there will be, I an sure.

Z2 Q There was some confusion when we discussed the'

:

23 accident sequence whether the P09V itself was used to

, () 24 control pressure. instead o f the block valve. In an attempt
,

25 to depressurize and remove d ece y heat, the block valve was
-

O
4

E
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O i de1 2 crc 1e4- ruere wee some taoucat twet merse et some;

2 point the PGEV was alco being cycled.
|

3 Does anybody have any thought on that? I know

4 there was some controversy over whether it was actually
i

1

,
5 used. Does anyone know?

J

6 A (WITNESS JONES) No, we don 't know.

| ? A (WITNESS UROUFART) No.

8 0 Mr. Jones, a procedure that you quoted from just a

9 second ago, page 25 of 1202-62 --

10 (Fanel conferring.)

11 0 You said that Step 3 -- you explained the
2

12 rationale of Step 3. But you also said tha t Step 3.2 would

13 .perf orm tha t particular function of depressurization in a
'

j 14 much quicker manner than Step 3.3, is that correct?

I

15 A (WITNESS JONES) That's correct.

16 0 Does Step 3.2 -- can you do Step 3.2 without
,

17 reliance on non-safety grade equipment?

'

18 A (WITYESS JONES) I'm not really sure. The general

19 way of doing it would be tc use the turbine bypass system,

20 which would be non-safety crade equipment. You could also
,

21 use the atmospheric dump valver. I am not sure whether they

22 are safety ;;ra de or not.

23 0 Assumine those two corponents are not safety

24 grade, is that particular procedure any different from 3.3,

25 from that s t a n:8 p oi.n t , its reliance on cafety or non-safaty

O
1
a
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1 equipment?
i

J 2 A (WIT:RSS JONES) Throughout the inc.dequate ccre
<

,

3 cooling procedure, we usa non-safety grade. So it is not(
4 any different than 3.3 using non-safety grade.

5 0 Are the PCFV and block valve environmentc, are

6 they going to be environmentally qualified prior to,

7 restart?

8 A (WITNESS CORREA) The block valve is

9 environmentally qualified. It is seismically qualified,

! 10 also. The PORY is seismically qualified. And I believe

,
11 that the solenoid operator is good up to 356 degrees

!
12 Fahrenheit.

13 The control circuitry for the valves, for the [,

" *

14 block valve, it ic en vironmentally and seismically

15 qualified. For th? PORY it is environmentally qualified.

16 P. R . DCENSIFE: I have no further questions.

17 CHAIEMAN 5 ITH: M r. Cutchin?

18 '' R . CUTCHIN: I have no questions of these

19 witnesses, "r. Chairman.

'
20 (Pause.)

, 21 BOARD EXAMINATION
:

22 BY DE. JORDAN:-
,

23 0 Mr. Pollard points out on-page 5.6 of his

O 24 teet1=oer , s z=otmote va1=a reee= ee ro11o e, > e1=e1e

25 failure in tha FCRV circuitry could cause the PCPV to open

i O
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I 1 inadvertently. I have noted tha t , although ! UEEG-0578, |

O'

1 2 Section 2.1.2 specif *.cally cslls f or qualification of t he
j ,

! 3 control circuitry associated with the PCFY, restart

] [
! 4 evaluation for TYI page C8-10 does not include this
1

i
5 requirement."

,

!
i 6 Have you observed this note of Mr. Pollard's, and
;

) 7 have you a cesponse to that?

8 A (WITNESS CORREA) This footnote actually refers to

j 9 two separate items. The first is the single failure. There

10 is a possibility that a single failure could open up tha"

'

11 valve. It is more likely that the single failure in the

12 control circuitry would cause the valve to lose pcwer. Upon |

13 loss of power, if the valve is in the closed' position it

O 14 t r c1e e > 1e it 1 1= the eve 1 tie - i t. 1 ===e e4

15 to-go closed.
,

16 It is more likely to have an open circuit, w hicti

17 would cause a power loss to the valve, than a short circuit,

18 which would cause power given to the valve.
!

19
i

.

,i

21
!;
! 22

I B

|
2s:

i

O-
! V
i

i
i
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O ' the =ec>ae ite= t et it =ere== to 1=- t tetteve-,

' 2 in the rests t re;0rt, the e valua tion of the relief and

3 safety valve test program. Thic is an item that the staff

4 has commented on alco to tne EFP.I staff, that the control
,

i
i 5 circuitry is not included in the EPRI test program. I

6 believe,the EPRI position is that those componente

| 7 associated with the valve itself will be included in the
a

! 8 test procram. Those conpononts ascociated with the valve
1

9 installation at a specific plant are the plant's.

10 responsibility. i

11 0 We have had this matter before us before,

12 previously. The POEV indeed dces -- ic indeed part of the.

.
13 boundary of the primary. So in the sense that it is part of

| 14 the boundary, it should be cafety gr'ade. Is it saf ety'

*

15 grade, in that sense? Has it qualified as safety ;rsdo, in

16 that respect? Can anyone speak to that?

j 17 A WITNESS UEQUHART) The POEV se it pertains to

j 18 being a pressure boundary device is fully qualified in i
:1

! 19. accordance With the appropriate requirements. That is, it
t

i

: 20 has been designed, fabricated, and analyred in accordance

i 21 with ASME code as a Class 1 valve. It has also"been
i

22 seismically analyzad to assure that its preccure boundary

'
~

- 23 integrity would be maintained during a ceismic event.

!O -

24 o v>ve=the1e=e- ee rec =ar the c1=cuits e=e not --

| 25 the circuits which control the opening and the closinc are

LO
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1 not safety grade, in that they do not meet the,

! 2 singlo-failure criteria.

'

3 A (1ITN"SS CCEREA) That is true, but we do have the
:

4 flow indications downstream of the FORV to show that it is.

5 open, and we do have the block valve to close that flow

1
i 6 path. '

"

l

7 0 I can't remember, but I suspect strongly it was
4

3 8 Mr. Pollard that pointed out tha t the valves which are being
i

!
l 9 added in the pressure vessel head to relieve gases, for
i

10 example, are qualified safety grade in a different way than
f

11 -- and that their control circuitry is safety crade. Is

12 this part of .M r . Pollard's testimony? Can anybody check me

i 13 on that?

14 A (WITNESS JONES) "I believe what you'are raferring
i

15 to is his quote on page 5-6 of his testimony.
i
i 16 0 Thank you.
!

; 17 A ('4 IT'iFFS JONES ) *y understandino of the vent. .

'

j 18 criteria is they will be manually controlled from-the
!

! 19 control roca. But I believe the Commicsion has roscinded
1

| 20 the single-failure proof part of the statement in their

! 21 recent clarification.

22 0 Tha t would be interecting to see, then. Ce can;

i

23 check that by looking at NUEEG-0737. That has been

f () 24 chanced?

25 ; (VITNrS3 JONEF) That is my underrtandinc.

'
.

Y
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O ' o Att = teat- 11 *ardcar ^>e evide=ce to ex-
4
4

2 contrary, let him speak now or later. .
2

3 MS. VEISSa I would just like to say I don't know

4 one way or the other. So my failure to speak up does not

5 indicate --

j 6 DR. JORDAN: I understand. I mean now or latar. !

|

| 7 I had you in mind.
i

I 8 BY DR. JORDAN:
!

9 O So far as meeting the other requirements of

10 section 2.1.2 of NUREG-0579, do you think otherwise you do

1 11 meet all the requirements? Have you looked at them

12 carefully and can you testify that the requirements have
i

l 13 been met? .

;

14 A (WITNESS CORREA) Are you referring to the item on

15 page 7, item 2.1.2, parformance testino for the vsive?

16 0 Yes.

17 A (WITNESS CCEEEA) We meet all the other

18 requirements in that area.

! 19 0 t'r. Jones, on page 2 of your testimony --

20 A (WITNESS CORREA) Excuse me, Dr. Jordan. In

| 21 reading this a little more carefully than when ! juct

22 skimmed through it, there is corre controversy between the

j 23 EPSI staff and the ';EC staff about the two-phase flow

O 24 testing. :hst is eeina =ece1 ee. en =evie1on , of the tear

25 test prograr, I believe that tha stsff has raviewed it, and

: O
a

i
;
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(]) 1 they had six specific commen ts which the FPF.I staff is

i 2 trying to casolve for this tect pro;rsa.

3 0 I see. I hadn't come to that part, yet, but that

O,

4 is helpful. Thank you. On the last paragraph on rage 2,

i 5 you start of f by sayino : "The original desion function of

6 the PORY was to provide pressure relief capability which, in '

7 connection with the plant control system actions to reduce

8 reactor power and/or adjust steam generator f eedwater flow,

'

9 would prevent a reactor trip on high pressure on high--

! 10 primary system pressure during va rious opera tional

11 transients."

12 I was wondering if you could describe some of
4

13 those transients.
N

'

!

. 14 A' (WITNESS JONES) Well, one of the transients that -

15 the plant was originally set up to handle without causing

16 reactor trip was a turbine trip. That has since been

17 allevia ted by the installation of the direct reactor trip

! 18 function on turbine trip. The way the transient would nave
;

! 19 progessed, it would have had a turbine trip that would have
:

! 20 bo ttled up the steam generator. The stean cenerator would
i

21 increase in precsure, the prinary system would hea t up to

22 approximately 2300 p.s.i. or se and would open the PORY and
|

f 23 would relieve stean.

() 24 In~the meantime, the intecrated control syster

25 would start a rod insertion at a controlled rate, alonc with
,

()1
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1

1 a feedwater runhack, to decrease the plant power to rou7hly

2 15 percent, and then control it at that stabic power level.

1

; 3 0 15 percent?

; 4 1. (WITNESS JONES) Yes.

1

1 5 0 And you control that by bypassing the turbine?
|

6 A (WITNESS JONES) Yes. And it could handle other

7 types of cperational transients, such as small chances in
,

i 8 feedwater flow or a loss of a single feed pump. And it is

i 9 basically the same kind of actions reduce power to certain
i
1 +

10 values.

11 0 Yes. I think you do mention that transient

12 later. Is that the chief transient that you are referring

13 to at that point?

.

14 A (WIT'lESS w*0NES) The chief one I was referring to

15 in there was the turbine trip. There were the others, but
i

16 the turbine trip was one of the original features that we*

17 were trying to hanile with the control system.

18 0 All right. Fo you say that ic the original design

19 function. Was that, thouch?

:
! 20 A ('/ITNESS JONES) Yes.
!,

21 Q If th a t was the original desian function and it no

:
22 longer meets that design function, why don't you just block

|
23 it out, leave it out?

24 A ('JITNESS JONES) As I stated earlier, there are

25 plants that run a lot of times with the POEY shut -- I mean

1

1
i
|
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-( } 1 with the block valve shut in the path. Following the TMI

2 accident, that was one of the concepts which were brought

3 up, but the Commission wanted the FORY to remain functional,

O
4 if possible, and to provide that cushion to the safety

5 valves for, in my opinion, better defense in depth.

6 0 So it is a protection for the safety valves?

7 A (WITNESS JONEF) Yes, it can provide that. But

8 again, while the Commission wants it, they have not imposed

9 criteria,.to my knowledce, where you keep the POSV open

10 continuously.

11 0 But in view of the relative sizes of the valve, it

12 really doesn't provide much backup in the event of a severe

13 pressure transient; isn ' t that true? An atmosphere event,

14 for ex' ample, ATWS. -

15 A (WITNESS JONES). For an ATWS event, you use all of

16 the valves, the POPV and the two safetys. That's how it's

17 been analyzed. But its capacity, I guecs, is roughly

18 one-third of a safety valve.

19 0 I see. It's helpful to put it in those terms.

- 20 Are' the safety valve capacities adequate to handle

21 an ATWS event?

22 A (WITNESS JONES) I don't really know. ATWS'is

23 still an area tha t is still under generic review. I don't

() 24 know where.it's going.

25 0 We're not going to oc in to .1T '.JS e v e n ts . I think

O
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() 1 there has been soms question as to whether it is or not, but'

2 that is outside of the scope.

3 CHAIRYAN SMITH: While Dr.' Jordan is going over ir

4 notes, I wa n t to ask Mr. Correa if he can clarify part of

5 his testimony.

6 BY CHAIRMAN SMITH:
2

7 0 You were describing the likelihood of POPV failing

8 open. You spoke in terms of it less likely to have a short

9 circuit than a failure of pcwer. That still leaves it open;

10 that still leaves it unbounded in the likelihood. I was
.

11 just wondering if you could add to your testimony some

'12 likelihood that gives you some measure of it. We don't know

13 what the likelihood of it losino power is, either. .

1"
: I

14 A (WITNESS CCEREA) I don't have that, sir. I don't

15 have those numbers.

16 C Maybe I just don't understand your. answer.

17 A (WITNESS CORFEA) The PORY centrol circuitry is

18 basically not single-failure proof. The valve is to close

i 19 upon loss of power. If, for some reason, in the control

20 circuitry or in the pressure transmitter that power is lost,

21 then the valve is supposed to close. The way that th e

j ~ Z2 sincie failure could cause the valve to open is if there-is

: 23 a short circuit in one of these_ controls which would cause
.

| ( -) 24 power to go frca the pressure transmitter to the controller
,

,

25 and then to the valve.

O
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() 1 0 You h've no way of knowing what the likelihood of

2 that is?

3 A (WITNrSS CORREA) No, I do not.
.

4 C So your comparison to the loss of power didn 't

5 really intend to indicate'the probabilities of that event?

6 A (WITNESS CORREA) No, it did not.

7 BY DR. JORDAN:

8 0 Has the rhange in set points between the re a cto r

9 protection circuits and the-POR7 led to an increase in

10 frequency of challenge to th e re actor pro tection syste.T.?

11 Does anybody know about that?

12 A (WITNESS JONES) Yes, it has.

13 0 How significant; have you any feelipg at all? I

O(_/ 14 know this will cet us into the ATWS discussion again.

15 A (WITNESS JONES) I don't remember the exact

16 numbers. There were some looks at the plant data following

I'7 the change in the set pointc to look at the increa sed trip

18 frequency. And on an overall average, the trip frequency

19 would not cauce us to exceed the design limits that we had

20 set-up for the -- or the projected number of reactor trips

21 per year, which wac 10 per plant per year, oru00 tries over

22 the plant life. It did cause it to ge up somewhat, and the

23 numbers that I raw put the frequency more around the

Ogj 24 industry average than it had been previoucly.

25 C It's not a large increase, then, in the absolute

ba
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| 1 number of trips?

| 2 A (WITNESS JONES) I think it increa sed about 10 or

3 15 percent.
\'

'4 0 All right. Fine. That's what I thought.<

5 You montioned the Crystal River event, which was

6 the opening of one of the safety valves. Do you know, was

7 this just a failur? in the safety valve and it opened at

8 lower than nornal pressure; or was it an increase in

9 pressure, and, if co, wou'ldn't the PORY have opened first?

10 Can anyone enlighten me on that?

11 A WITNESS UEQUHAET) During the Crystal River 3

12 event, the PORY was open, but it was blocked off during the

13 transient. After it was hiccked of #, the -- and the HPI was'

'
1

14 continued, the set point on the safety valve was reached,' -

15 although that was light, as I testified before.

16 0 So the block valve was operated, but the HPI

17 continued then to cause discharge from the safety va lve ?
i

18 A WITNESS UEQUHART) Tha t's true.

19 CHAIPMAN SMITH: Pe careful when you use the term

20 " licht." It also sounds like "l a te , " and th a t would be

21 different.

22 WITNFSS UEQUH AET. Yes.

23 EY DR. JOEDAN:

I
24 0 It is a new term to me.

25 Perhaps you have already addressed ry next

O4
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i

1 question, which was on page 8. The top paragraph that
{

2 begins on that page, the last sentence says: "Genaral

- 3 design criteria are applicable to the PCRV only to the

4 extent that it forms part of the reactor coolant boundary."

5 My que'stion that I had noted here is: So what does what--

6 is required by the general design criteria? And you said
.

7 that was to meet ASME codes. Is that all that is required?;

8 I believe that is what the answer was.

9 A WIT N ESS UECUEART) Yes, it was. The valve was

10 designed in accordance with the code.

11 0 Does that meet the general design criteria?

12 A WITNESS UFOUFART) Yes, it does.

| 13 MR. DORNSIFE: I sm taking up your invita tion of

14 speaking later. I have been looking at NUREG-0737
-

15 concerning the --

16 DR. J0EDAN: Good for you.

1'7 MR. 30ENSIFE: My looking at'it, it doesn't i
"

! 18 necessarily agree with wha t the witness said.

19 DR. JORDAN: You have a little problem with that?

20 MR. DORNSIFE: Yes. If you have the document, on

21 page 3-56 is where it is discussed..
.

22 D9. JORDAN: Give us tima.

23 (Pause.)

() 24 WITNESS JONES: Which page was that?'
~

j 25 dR. EURNSIFE: 3-56, paragraph 7, A-7 Sedundancy

I
.
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| 1 is discussed. I think A-u has some applicability, too.

2 DR. JCRDAS: Just a mcment.

| 3 CHAIRMAN SMITH: It is a short paragraph. Perhaps

4 it might be helpful to read it into the record a t this

5 point.

6 MR . DORNSIFE: "Since the reactor coolant system

7 vent will be part of the reactor coolant pressure boundary,

8 all requirements for the reactor pressure boundary nust be

9 met. In addition, sufficient redundancy should te

10 incorporated into the design to minimite the probability of
1

11 an inadvertent actuation of the system. Administrative

12 procedures may be a viable option to meet the single-failure

; 13 criteria." That is the applicable portion.

14 CHAIRMAN SMITH: One more sen tence.

- - - - - 15 MR. DORNSIFE: That is not in the context.

16 CHAIRMAN FMITH: You lef t out a word in the first
:

17 sentence. "Since the reactor coolant system vent will be

18 part of the reactor coolant system pressure boundary . . . " --
!

19 you left out the word "systen."
r

20 '' R . DORNSIFE Pa ragra ph 4 also has some.

21 applicability, the first sentence, particularly: "'4here

22 practical, the reactor coolant system vent should be kept
i

23 smaller than the size corresponding to the definition of a

24 LOC;." That takes it out of the realm of a FCP" openino.

25 Cli AIR'' AN SMITF .Did you-agree with th a t , Mr.

J
'

i

!
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(} 1 Jo n e s ?

2 WITNESS JONES: Let me add to that, you did not

,
3 read all of 4 I think the remainder of 4 puts you righ t in

4 line with the general desian for the ?ORV. If you continue
.

5 clarification number 4, it says: "On the PWEs the use of

6 new or existing lines whose smallest orifice is larger than

7 the LOCA definition will recuire a valve in series with the

8 vent valve that can be closed fron the control room to

9 terminate a LOCA that would result if an open vent valve

10 could not be reclosed."

11 That is ecsentially what you have with PORV and

12 th e block valve. It is to tally consistent. Again, "Use of

13 administrative procedures," in item 7, "may be a viable

(Os ,/ 14 option to meet the single-f ailure criteria. " That is what I

15 was raferring to in'my earlier testimony. They have

16 eliminated the direct necessity to automatically meet the

17 single-failure criteria. You can meet it with;

18 administrative controls.
i
f
'

19 DR. JORDAN: Do you have further quections?

20 M?. DOENEIFE: No. Thank you very much. That

21 does clear it up. It's good to do it now.
,

,

22 'iITNESS JONES: Excuse me. I found one other
i

23 point. If you go to_ pace _3-55, item 4, it says: Changes"

\ 24 to p revious requirements and guideliner on the specs." It[O
25 says, on i t e m, us " Delete requirement of Ferterter 27, 1979,

j ALDERSON REPORTING COMPANY, INC,
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"% 1 letter from Vassallo to A pplican t, stating that ' Vents shall
(V

2 satisfy single-failure critaria of IEEE 279.' Vent systers

3 are not required to have redundant cads. Decree of,

V 4 redundancy should be provided by power in different vents

5 from different emergency buses."

6 MR. DOENSIFE: Dr. Jordan, I do have a question on

7 that, concerning that.

8 DE. JOEDAN: Fine.

9 CEOSS EXAh! NATION

10 BY ME. DOENSIFEs

11 0 Would you say paragraph 4 you just read from talks

12 more about its safety function of providing a vent path

, 13 rather than preventing a LOCA?
g
Is_s 14 A (WITNESS JONES) I believe that's what item number

15 4 was referring to.

16 0 Paragraph 4, the next page, when ycu read beyond

17 what I read, isn't the failure, when you say that it is

18 adequate to meet the single-failure criteria by another

19 valve, doesn't the failure of the one vent valve

20 automatically scsume the-single failure and the other vent

21 valve.being powered from a different diesel would then

22 satisfy the redundancy it is talking about?

23 A (WITNESS JONES) Well, it doesn't directly state

(aN 24 in that line in that item that they have to be powered from'

25 sepa ra te diesels. It is possible, if you were using that

O
|
|
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(} 1 sort of a system, that may be required. But again, what I

2 was tryinc to point out with the remainder of tha t paracraph

3 is that the Commission's decision here is very si.milar to

O 4 the position on the PORV, that you have the PORY and block
,

!

5 valve combination.

6 (Board conferring.)

7 REEXAMINATION BY THE BOARD

8 3Y DR. J3EDAN.

9 0 On page 11 you describe the test program. And you

10 say in the third paragraph: " Effort is underway to evaluate

11 the effects of postulated valve failure modes on reactor

*~ 12 system performance in order to establish preliminary.

13 acceptance criteria and guidelines for evaluation of the
,

14 significance of the valve test results."

15 I would like to understand a little bit what is

16 meant by this and how you describe th e " effort that is

17 un der wa y . " I don't understand really, "to establich

18 preliminary acceptance criteria and-guidelines."

19 A (WIT. NESS CORPEA) I believe that EFEI has slightly

20 changed this. What they have nov is valve screening
4

21 criteria.,

! 22 0 What?

23 A (WITNESS CCBREA) Valve screening criteria.

'{} 24 C Screenin;?

25 A (WITNFSS COBEEA) Screening criteria for the valve

O
i
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1 test results. Tha screening criteria is that the velve

2 opens and stays open when it is supposed to; the valve
r

3 closes when it is supposed to; and the valve sustains no

O 4 internal or external damage which would prevent it from'

i 5 operating on the next actuation.

6 If a valve f alls outside of these guidelines, then

7 the plant that has that valve, the NSSS supplier of that;

8 plant and the valve manufacturer are all notified of a

9 possible defect in the valve; and then it is up to them to

10 evaluate whether this possible defect will affect their

11 plant operation.

~12 0 I see. Is there not also -- or is it penhaps part

13 of the EPEI procram -- is there no t a program at TVA to test

() '

14 valves, safety valves? Are you aware of the nature of the

15 program?

I 16 A (WIINESS CORREA) Not at TVA, no.

I'7 0 Not at TVA.

18 A (WITNESS COREEA) The EPRI test program does have

19 three test facilities. It has the Marshall station from

20 Duke Power. We are also using the Wylie facility at NARCO,

21 and the CE facility is being nodified for testing in the
4

22 early part of 1981. And the CE facility is in 'Jindsor,

a Connecticut.

{} 24 C Gno of the review plan -- the action plans -- does

25 describe a TVA test program, but it nuet be something else.'

1

O
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() 1 It doesn't matter anyhow.

2 On page 12 of your testimony you say: "EEW has
i

1 3 supplied operational transient and postulated accident

4 sequence data to EPRI for the 177 fuel assembly reactors;

5 namely, the TMI-1 type. This data is being used in defining

6 test parameters for the EPRI test matrix."

7 Can you tell me the nature of this data that is

8 being supplied to EPRI, what it says?

9 A (WITNESS JONES) The information being supplied to

10 EPRI is the results of various analyses which have been

11 performed for the normal safety analyses of this generic

12 plant type. Thay include such items as a loss of main

13 feedwater transient, a turbine trip, loss of electric load.'

-/ 14 I believe we have supplied them with a stuck-open FORY
'

-_

15 transient. And there are a few others.

16 Specifically, the type of stuff that is given is

l'7 information as to the flow rates, the pressurinaticn rate

18 within the reactor coolant system, and the fluid qualities

19 during these transients that would be exiting thrcuch the

20 valve.

21 Q Okay. Is there any statistical information f rom
;

,

22 past experience included in this, dc you know?
,

23 A (WITNESS JONES) I don't believe so.'

() 24 DR. J0FDAN: I heve some guestions on Mr.
i
'

25 Pollard's testimony, but I believe that Mr. Paxter has

i
i

l
>
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1 covered ny questions there pratty well. So I believe that's

2 all I have for these witnesses.
. ,

.1

3 CHAIRMAN SMITH: Other than Ys. Weics, are there
. .

| 4 any questions?

I 5 MR. CUTCHIN: I have one follow-up question based
!
.,

6 on some of Dr. Jordan's questions.

7 REDIRECT EXAMINATION

8 BY MR. CUTCHIN:'

9 0 When you were discussing, Mr. Correa, with Dr.

10 Jordan the fact that the operator, the solenoid operator for
;

; 11 the PORY would be, I believe you said, qualified or is .

12 qualified in the EPRI program,.but that the responsibility

13 for qualification of the control circuitry associated with
'

14 that valve falls to the owner ofthe plant, are you f amiliar

| 15 with the requirements of Inspection and Enforcement Bulletin
_ -, _ . _

16 79-0.1B relating to environmental qualifications?

17 A (WITNESS COREEA) No, I- a m not.

18 0 Then I can't ask my question.
|

'

19 YR. CUTCHIN: Thenk ycu.

| 20 DR. JURDAN: You didn't introduce at this time, or
I

| 21 did you, the license t e s t i.?.o n y of Correa and-Urquhart in

22 response to Board question on UCS Contention 6?

23

24
,

25

O
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I

'

2 "' EAXTER: Yes, I did do that..

1

3 DR. JORDAN: I neglected to go thrcugh that. I0-
4 think I have hardly any questions.

5 BOARD EXAMINATION (Continued)

6 BY DR. JORDANS

7 0 You mentioned again the Crystal river incident;

8 following the incident was there an inspection of the safety

9 valve?

10 A (Witness Urquhart) Yes, there was. The valves

11 were removed from the plant and they were sent to a

*
12 laboratory where they were first put on a bench tester where

13 th ey were tested to assure.that they still f unctioned as
i

.

14 they are required to function.

_ 15 They were tapped open three times; each time-they

16 opened at approximstely 5400 psig which is where they opened

' 17 on the plant.

18 The valv?s were then disassembled and subjected to

19 a visual examination, the results of which I mentioned in-my

20 testimony. Briefly, the valve was in cood shapa with some

21 damage to the disk; that is the pressure retaining portion

; 22 that lifts off the seat due to steam cuttine which mostly

23 likely resulted fron leakage prior to the incident.

() 24 There was come 'small leakage th rough the valva

25 prior to the incident. fhe tellows -- the so-called bellows

,

i
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() 1 seal valve was also damaged, but it appeared to be an

2 assembly problem not related to the incident.

3 deither of these -- neither the steam cutting or
J

4 the damaged _ bellows in any way affected the ability of the

5 valve to function.

6 0 Those valves are being put back in at Crystal

7 Eiver?

8 A ('41tness Urquhart) I believe that valve was

9 refurbished. It is either on the plant or is now being used

10 as a spare. It may very well be used as a spare now.

11 Q I see.

*

12 (Pause)

13 Certainly, the prime function of the valve is to

's,) 1-4 relieve pressure in case the' pressure gets too high. 'You

15 mentioned that there has been a fair ar.ount of experience

16 from the fossil industry.

I'7 Have there been enouch ocessions -- have there

18 been a significant number cf failures in the fossil industry

19 that you know what the situa tion there is?

20 A (~41tness Urquhart) In ny discussions with two

21 manufacturers of safety valves -- that is, Drecser whose

22 valves are on the TMI-1 plant and Crosby who still supplies

23 a good deal ot safety valves to the nuclear industry.and

1 ) 24 also to the foscil power industry -- thay do not know of an

25 instance where a properly maintained and set valve has

(
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(} 1 failed to open when it is required to open.

2 That is, that it has completely stuck shut and has,

,

'

f-s 3 not performed its protectiva function.

4 0 What is involved in pro perly maintaining a valve

5 to make sure that it will open when called upon?

6 A (Witness Urquhart) In a nuclear power plant

7 during each refueling, at least one of the valves is removed

8 from the pressurizer. It is put on a bench test to assure

9 that it is still functional.

10 0 About once a year?

11 A (Witness Urquhart) Approximately.

*

12 0 So the cycle -- about once every two years for

4 13 each valve, then, I suppose.
'

f~J
h

A- 14 h (Vitness~ Urquhart) Yes, depending' on the length1

15 of the fuel cycle, approximately that.

~~

16 (Fause)

17 Q One of the things that I did ask for was: is,

18 there reasonable assurance that the tests will be

19 successful; that is, that there is good evidence that the

.

20 valves will indeed perform in an accident environment and
i

| 21 just how do you address that?

22 'a'h a t is your response then? There is a test

23 procram? I would like some assurance that the test p roc ra m

' () 24 would indeed be successful.

25 A (Witness Urquhart) I think with respect to the
.
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()'

1 safety valve, the history of safety valve usage, not only in

2 the nuclear industry, hut in the focsil power industry also,

s 3 provides, I believe, assurance that valves will indaed

4 function when tNey are called upon to function, which -- of

5 course, the critical action there is tha t they open when

6 they are called upon to open.

7 I believe there is very good evidence and

8 experience with -- does provide assurance that these valves

9 function properly in the test program.

10 Q You are not concerned tha t the test program is

11 going to open up something that had not been thought of
.

12 before?

13 A (Witnnss Urquhart) I do not believe so. As far_)4 .

$ 'J 14 as steam flow, I think the valves'have been -- valves of
1

15 this design and similar designs have been in use for many'

16 ' years and have worked very well.
-

17 Other flow conditions such as water, thore is some

18 limited arount of experience. In fossil supercritical units

19 there have been occasions where they have been pumped up,

20 and the valves have relieved the water.

21 They have functioned; that is not to say that

22 they have been leak proof, leak tight when they reseated. In

23 many. cases leakace -- thare will be leakage after a valve

( 24 has rasced water.

25 In the case of Crystal Biver, however, th e

O,u

!
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() 1 increasing leakage after the valve did pass water was

2 insignificant. The valve was leaking somewhat prior to the <

3 event. It f lo we d 700 -- I believe it flowed water at the

4 rate of 700 gallons per minute for 20 minutes and reseated

5 and upon reseating,it was leaking at about 1.1 callons per

6 minute.

7 And upon visual inspection, there was really no

8 damage that could be attributed to the water flov through

9 that valve.

10 0 You anticipated essentially my last question;

11 that is, will the testing include two phase as well as water

12 flow?

13 A ('ditness Urquhart) ?. y knowledge of th e test
C1
\> 14 prog ra m -- the orogram w'ould include water. I am not sure

15 to what extent it will include two phase flow, as Mr. Correa
1

16 mentioned befora. Eut I know it will include water flow
,

l'7 through those valves.

18 CHAIPXAN SMITH: .Ms Weiss, what is your position

19 on continuing? There is a possibility that you might take

.

20 into considaration; alwayr before we have followed the
i
i

21 cross examination plan and I-have noted a question down
!

| 22 there.

23 Even if it might have occurred, we have not asked

().I 24 you. It could be that after you exhaust your quastions,that

25 if'you have ne objection, Dr. Jcrdan could redo cross
;

()
i.
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1 examination,and you could cuggest questions to him, too.
{}

j 2 Don't take any pressure to take that course. Crosc

3 examination is acre than just asking questions, I realize.

O 4 Just take that into account.

5 MS. WEISS: I do not have any objection to Dr.

6 Jordan looking at our questions.
i

7 DR. JORDAN: I have reservations about the

8 suggestion. Mr. Follard is very much better at knowing what

9 he has in mind in picking up things than I an.

10 MS. UEISS: I would like to go as far as I feel

11 comfortable, and I cannot -- there was extensive rebuttal,

12 and I know that I am not competent to deal with that at this

13 point.
e

)- 14 I wi11 go as far as I c'an on 'the cross examination.

15 DR. JORDAN: let's have a short break. And I

16 appreciate Ms. Weirs's offer to go as far as she can.

I'7 MR. 00RNSIFE: I have one more follow-up.

18 CROSS ON BCARD EXA INATICN:

19 BY MR. D3RNSIFE:

20 0 Mr. Correa, you testified - you said that the
.

21 block valve is environmentally qualified. it is powered --

22 it can be powered from either diesel. As far as a pressure

23 boundary componant, it is safety grade.

24 In your engineering judgment, how nuch sculd its

; 25 reliability be improved, and what.would be necessary t
!
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() 1 upgrade it to safety grade, and how nuch would it improve

2 its reliabiility over the wa y it is currently -- will be.

3 installed prior to restart?

4 A (Witness Correa) I believe that is an item that I

5 am not able to answer right now. I would have to look at

6 more of the systems involved to see exactly'what

| 7 interactions making the block valve saf e ty grade would have
l

8 on other systems in that area.

9 0 Do you -- can you qualitatively address it?

! 10 Do you have an idea of what would be necessary to

11 upgrade it?

! 12 Does it meet the safety grade criteria right now?

13 A (Witness Correa) It meets the criteria as a

(_)^f.

14 pres'sure boundary part'in that it is seismically qualified.

15 It has been built to the AS?.E code. To do more upgrading,

16 we have to lookat the requirments of 279 for the single

! 17 failure criteria, possibly having two valves in series,

18 things like that.

19 C Can the opera tor chance the power supply from

; 20 either diesel in the control room or is that done locally at

21 a panel at the switch gear?

22 D you know?

23 A (Witness Correa) I believe to go on the A diesel
,

r'')T 24 it is automatic. And then to ao on to the other diesel, it
%-;

25 is a swtich in the control roon.

|

!
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1

1 Q It is fairly accessible to the operator?

2 A (Witness Correa) Yes, it 13.

3 DR. ICEDAN: Which is on battery?
l

! 4 WITNESS CORREA: The PORV is on battery. That is

5 a DC valve. ,

6 DR. JORDAN: Why is that? Do you need a
.

; 7 particulary reliable supply for the POEV under certain
i

. 8 circumstances?
|

9 WITNESS C.0BEEA: That is the way the plant was

I 10 originally designed. I do not know the reasons for the
|
' 11 oricinal design of the plant.

f 12 CHAIRMAN SMITH: Let's take a 10 minute

; 13 midafternoon break.

14 (Recess)
,

j 15

I

| 16
1
'

17

|
'

18

19

20

21

22

23

g' 24 *

25

O
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(
2 hE. EAXTER: Yr. Chairman, I have a follow-up

3 question on something Dr. Jordan raised.
'

4 REDIRECT EXAMINATION

5 BY MR. BAXTER:
.

6 0 The question of the EPRI valve testing program,

7 Mr. Correa, since your response to the board question on UCS

8 contention six was filed on October 28, 1980, has there been

9 any testing accomplished so far by FPRI that is relevant to
f

10 the valves at TMI-1?

11 A (Witness Correa) Yes, there has. This week the

12 testing of the dresser PORV started at the Marshall Steam

13 Station. This testing is on steam. The testing started

~3(Q1 .

14 Mo n~d a y .
,

.

N15 But they had slight problems with the power supp?f
.

16 to the valve. The valve takes a fairl'yhigh inrush current,

17 and the EPRI power supply did not have a high enough

18 current. So they modified it onday night, and on Tuesday
4

19 they actuated the valve without any problems.

20 They actuated the-valve 14 tines. The first four

' 21 actuations were to shake the system down, and then they did
,.

22 a one minute blow at 400 psig backpressure.

23 Then they checked seat leakage, and there sas zero

24 seat leakage. And then they did four 10 to 15'second}
'

25 blows; acain at 400 psig pressure.

!

O
.
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(} 1 MS. tiEISS. I did not hear. They did four what?

2 '4ITNESS COERE A a Four blows, 10 to 15 seco n d s

3 each. The seat leakage at tha~t time was 50 milliliters per

O
4 minute. After this series of five tests they did another

5 series of five tests at_160 psig backpressure.

6 The ' seat leakage a t the end of that series of

7 tests was zero cpm. The flow through the valve at the 400
i

8 pound backpressure was 156,534 pounds of steam per hour. At

i 9 the 160 pound backpressure, it was 156,259 of steam per hour.

10 The dresser calculated flow for the valve was

11 157,000 pounds of steam per hour. The opening time of the

12 valve was 170 milliseconds, and the closing time was

13 slightly slower, but not very much; it was in the range of
'

14 200 to 300 milliseconds.
.

15 The only, problem which they found -- and this

16 problem did not prevent valve operation -- was on one of the

l'7 first actuations of the valve, the bellows on the pilot stem

[ 18 seal ruptured.

19 It allowed steam to leak from the pilot area to
i
4

20 the atmosphere. Ar I said, this did not affect valve

21 operation. This is only preliminary EPEI data. I was

22 called on this by the EPRI test manager for the Marshall

a test.

I')h 24 He celled me as soon as the testing was done
%.

i 25 yesterday to deccribe what had happened. Th e report on
.

1̂

{~h
(./
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(}
1 these valves will be issued, I believe it is March of next

,

2 year, the full report for the :darshall testing.

3 In the maa ntime also EPRI will be looking into the>

(-

!' 4 cause of the bellows -- of the bellows rupture to determine

1 5 if it is a generic. defect or if it is a manufacturing defect

6 only affecting this bellows.
4

1

7 MR. BAXTER: Thank you.

8 E0ARD EXAMINATION (Continued)

9 BY DF. J3RDAN:

10 0 This brings up something I had never considered.

11 Why are they tested with various steam backpressures. I

.
12 would have thought maybe they would test them only to

13 atmospheric backpressure.;

(~):
-

i s_e 14 A (Witness Correa) They discharge into.a drain
-

i

I 15 tank, and that causes the backpressure on the valves.

16 0 It is more realistic to have a backpressure on

17 them.

18 A ('41 tn ess Correa) Yes, it is. -

19 DR. JORDAN: I see. all righ t.1
i

20 CROSS EX A' DIN ATION

21 BY MS. WEISS 4

; 22 0 On page u of tr. Jones's testimony, at the. top you

!
'

23 de sc rib e tho changes being made to enhance the operator's

j . () 24 ability to detect snd terminate a trancient caused.by a

25 stuck open-POPV.

O
i
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1 Is all the instrumentation which you describe

2 safety grade, and if not, could ycu tell me which is and,

4

3 which is not. That also goes to any circuitry involved.

0>

4 (Pause)

5 A (Witness Jones) I believe there are going to be

6 control grade indications. The differential pressure

7 transmitter has been qualified for operation in the

8 post-LOCA environment.<

9 That is, the dicharge line flow measurement

! 10 in st rumen ta tion , and I am referencing in my testimony that

'
11 it has been qt:alified to operate in the post-LOCA

12 environment and operate after a seismic event.

13 The accelerometer is part of.the loose parts

14 monitoring system', and it has been seismically teted and has

15 been. environmentally qualified also.

16 0 For what environment?.

17 A (Witness Jones) The acceleroneter is steam line
:

18 break and small break LOCA qualified.

19 0 With those exceptions, the instrumentation is

20 control grade rather than safety grade?

| 21 A (Witness Jones) That is my understanding.
i

22 C Can I direct your attention to NUEEG-0578. Do you

23 have a copy in front of you?

24 Do you have a copy of the document?

25 (Pause)
i

O
!
,
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() 1 A (Witness Joner) I have some excerpts. If I have

2 the right exceprt I will have it in front of me. Otherwise,

3 I will have to get a copy.c
f

V
4 Q Page 7, section 2.1.3, information to aid

' 5 operators in accident diagnosis and control.

6 A (Witness Jones) Yes, I have it.

7 0 9ecommendation A is for a direct indication of

8 power operated relief valves and safety valve position for
i

9 PWRs and EWRs; it then describes that such a direct

10 position indication -- I will not go into the description.

11 Will TMI have a direct indication of the PCRV and

12 safety valve positions in the control room?

13 A (Witness Jones) Yes. And those a re the

~

1-4 accelerometer flow :nd the discharge lie flow measurement,

15 instruments because the position st.ates that you can have

16 eith'er a direct position indicator cr a reliable flow'

1'7 indicator.

18 The accelerometer is a device that senses the flow

19 down the line which is an indica tion of whether the valve is

20 open or closed and.the elbow taps will be able to provide

21 information as to whether there is flow going throuch the

22 lines.

23 0 You meet that position by having flow indication

() 24 devices rather than direct indications of valve pccitions?

25 Correct?

'
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(} 1 A (Witness Joner) That is correct.

2 C What changes have been made, if any, to the design

3 of unit 1 to enhance the ability to terminate a LCCA caused

O
4 by a stuck open PCRV as opposed to changes mad to enhance

; 5 the ability to detect that it is stuck open?

6 (Pause)

7 Perhaps I should be more specific with particular

8 ref erence to the block valve.- Has the block valve or valves
i

| 9 been modified for two phase flow?

10 A (Witness Jones) Not to my knowledge.- I guess to'

11 answer the question tha t you ask.ed , I wa s just trying to run
4

"

12 it through my mind.

13 It is my understanding that given a stuck open

( 1-4 PORY that basically there is no changes'made to the

15 terr' ation of that. The pnysical aspects of terminating
i

'

- 16 the u JA -- there is of course the training changer, the
t

17 fact that we have reduced the probability of hitting the

18 PORV in the first place.

19 Q The control circuitry for the block valve does not

20 meet the single failure criteria; is that correct?

21 A (Witness Jones) I do not know.

22 0 Is the block valve environmentally qualified for

23 any particular condition?

(} '24 A (Witness Urquhart) I can answer that. The blockJ

25 valve -- th? operator on the block valve is qualified, !

OV
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i 1 believe, for 300 degrees fahrenheit, on the order of 2 y

2 10 or as -f sr ac ridiation dosage.
,

,

3 0 Do you know if it meets the single failure
i O '

4 criterion, the control circuitry for the block valve?
g

!

! 5 A ('Jitness Urquhart) I do not know if the control

.
6 circuitry meets the sincle failure criterion or not.

7 C This is in Mr. Urquhart's part of the testimony.

8 I would like to direct your attention to NUREG-0737 if you

9 have got it, the clarification of the Action Plan

10 requirements.

11 Actually, t h.i s m a y be Mr. Urquhart or Mr. Correa.

; 12 In particular, section II.D.1 I guess that is on page

13 3-72. I want to confirm if I can whether that description

14 of the testing procram conforms to current plans as to

15 scheduling and scope of the testing program.

i 16

;

17

18

19

20

21

22

|:

| 23
i

'. 24

25

O
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1 A (WIINE55 CORREA) Are you referring to the

2 clarifications listed under 2.D.1?

3 Q Yes.

C) 4 A (WITNESS CCEEEA) As far as iten A goes, I believe

5 that the EPRI test program meets that. Item 2, the

6 qualifications -- yes, the qualification of the block

7 valves, since this is a new requirement EPRI is still

8 studying this to try to get it into the test. program. They

9 are having discussions with NRC staff on it.

10 0 And is the schedule for ATWS testing still to be

11 completed by. July 19817

12 A (WITNESS CORREA) There is no ATWS testing at the

13 moment. Even in 737, there is no ATWS testing.

() 14 0 Now, the i~ tem, then, under " Clarifications,"-

,

15 directly beneath what we hava just gone through, Item A

16 calls for performance testing of relief and safety valves,

17 and then lists a set of -- or lists some information which

18 is required to be provided by Cctober 1, 1981.

! 19 My question is, is that still the current

! 20 schedule, and does that prcperly describe the scope of the

21 program?

22 A (WITNESS COEREA) If you.would just give me' a

23 moment, I have to look at the latest EPRI status on this.

k_'/'%
24 Item A-1, it.is still ' the schedule. Fcr Item A-2,

25 it is still the schedule.

O
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1 (Dause.)

2 A ( k'ITN FSS CORR EA ) Item A-3, yes.

3 CH AIRP A!: SMITH: Is "yes" a full answer.

4 WITNESS COPREAs It is going to meet the October

5 1981 schedule, which is what she asked, I believe.-

6 CHAIRMAN SMITH: Your quection was too parts?

7 BY MS. WEISS: (Resuming)

8 0 Yes. I assume you also mean that is still an

9 accurate description of the EPRI program?

10 A (WITNESS CORPEA) This is not intended, I believe,

11 to_be a descripti_n of the EPRI test program. It is a

12 description of what they require. And yes, the EPRI program

13 will meet with what the NRC requires.

() 1<4 0 You mean the EPRI test program will oo,beyond it?-

15 I as trying to understand whethe r it would be in any way

, 16 consistent either less broad or inconsistent?--

-

I'7 A (WIT:iESS CGFREA) As f ar as cla rifica tion A, the

18 EPRI program is consistent with this clarification except

19 for six items, and I am not sure what the exact six items

20 are. These are items that are under discussion between EPRI

L and the NRO staff.

22 0 I take it the NRC staff has not yet approved the

23 test program? There are still some six outstanding items

/ 24 that remain to be resolved; is that correct?

25 A (WIINESS CCEREA) Yec. Soma of these items are

O
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1 minor, like for example one of the items was that the EPPI

2 test program ac submitted in July did not fully represent

3 all of the safety and relief valves that were installed in
,

4 the various plants.

|
5 Since that time, EPRI has expa.nded its test

6 program to include more valves.

7 0 Do you know what any of the other open items are

8 between the NEC and EPR!?

9 A (WITNESS COREEA) Offhand, I would have to refer

: 10 to the EPRI information, which I have back in the office. I
i

! 11 do not have that right here right now.

12 Q If you have a chance to do that before you appear

13 again, because the panel will be back, I wou'd like to have

14 the information on exactly what the nature of the open items

15 is.?

16 A (WITNESS COBEEA) All ri gh t .

17 MR. BAXTEF: He's not going to be back in his

18 of fi ce tonight, though.

19 .5 5 . WEISS: I am not even sure whether we will be

20 here tomorrow, but Monday.,

21 BY MS. WEISS: (Fesuming)

22 0 Item number E on page 3-73 relates to

23 qualification of PWF block-valves. Is there a date for

24 completion of that program?

25 A (WITNESS COREFA) This item is under diccussion

,

O,
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1 between EPEI and tho SEC staff right now. Due to funding

i 2 limitations an:1 time constraints to cet the safety and
i

3 relief valve qualification testing done by July 1981, these

O'

4 block valves put a very big restriction into that test
!

]
5 program. And as I said, EPRI is discussing this requirement

1

6 with the staff.

7 When the resolution of this requirement cones
4

8 about, I really don't know.

9 0 Is it EPRI's position that it. cannot complete the
P

P

10 procram for qualification of block valves by July 1, 1982?
1 ,

11 A (WITNESS COPEEA) I would have to again look at

i

12 the latest EPRI subnittals to the participating utilities to

13 determine what the FPRI position is on that item.,

14 0 Again, I will ask y.ou to check that.

15 (Pause.)
.

! 16 0 On page 5, Fr. Urquhart, of Mr. Urquhart's
v

17 testimony, at the top you state that the POEV and'the safety.

18 valves ha ve been properly designed and tested pursuant to

19 applicable critarie.. I think you answered, in response to

20 Dr. Jordan, that those were the reactor pressure boundary'

,- 21 criteria.

22 Can you tell me specifically what GDC these are?
:

2', A (WITNESS UROUH ART) let me check. I believe they

'

24 1.o ul d be, as far as the pressure boundary is concerned, they

25 would be Criteria 1, 1G, 15, and 30.

:
'

O
I
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,

(} 1 0 I think that's right. But you esn check it if you
'

2 vant.
,

3 A (WIT"FSS UROUHART) I just looked.

O,

4 (Pause.)
'

5 0 You discus' sed the incident at Crystal River on
,

6 page 10 -- excuse me, page 6 and 7 of your testimony. You

4

7 state it wa s a valve similar to the one at TP.I-1. Vere they
:

8 both the same manufacturer?
!

9 A (WITNESS UROUHART) Yes, they are.
;

10 0 Can you describe for me any differences between

11 the two valves?

12 A (WITNESS UROUHART) To the best of my knowledge, I

13 don't believe there are any design differences between the

i 14 valve at Crystal RLver 3 and TMI-1. I believe they are both
i

15 the same model of Dresser pressurizer safety valve in both,

16 loca tions.
*

.

,' I'7 I am not aware of any real design differences

18 between the two valves, other than they were manufactured at

19 different times.

20 0 Do you know if the same materials were used in the

'

21 fabrication of both?

22 A (WITNESS UROUHART) I would say generally yes, the,

23 same materials. The bodies of the valves are stainless
I

i
-

t 24 steel. They are ge nerally an austenated stainless steel
i

25 construction. I don ' t know that there is any difference in'
,

C:)|
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() 1 the materisl of construction of the two valves.

2 0 Can you tell me how long Crystal River Unit 3 has

3 been operational?

O
4 A ( WIT:iESS UROU H ART) I believe it has heen since

5 1970, just'the best of my recollection.

6 0 You state that the leak rate after the event at

7 Crystal River was 1.1 gallons per minute. Do you know what

8 the leak rste was prior?

9 A (WITNESS URCU9 ART) I don't know specifically what

10 the leak ra te wa s prior. All I know was that it was leaking

11 to some extent prior to the event.

12 0 Is there an allowable leak rate for that valve?

13 A (WITNESS UROUHART) .Not specifically for the

) 14 valve. Eut the plant technical specifications allow that

15 you have ten callons per minute known leakage out of the

16 reactor coolant system. That can be either from, for
._

17 exam ple, a safety valve or any other source of leakage from

18 the reactor coolant system.

19 Q Do you have any evidence that might lead you to an

20 opinion of the magnitude of the leak rate prior to the

21 accident?

22 A (WITNFSS UROUHART) I don't know specifically what

23 the magnitude was. I really don't know, other than it was

() 24 leaking prior to the event.

25 0 You stated that -- let me ask you this. How many

O

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2346



8808

(} 1 times during the Crystal River accidents did the safety

2 valve open snd closo?

3 A (4IThESS URCUHART) To the test of my

O 4 recollection, I believe it only opened once. I believe it

5 opened and it stayed open for that 20 minute time period, in

6 which it was going at approximately the rate of 700 gallons

7 per minuta of water. That's the best of my re collection .

8 0 You stated that you found, upon visual inspection,

9 steam cutting of the disk and a damaged bellows assembly.

10 Do you really have way of knowing when that damage occurred

11 and why it occurred?

12 A (WIThESS URCUHART) The steam cutting of the disk

13 -- a s ! said before, the valve was leaking somewhat prior to

) 1<4 th e event , in which case steam cutting of a disk would be a

15 fairly prevalent type of damage. High-velocity steam going

16 through a small leak path on the disk would tend to cause

17 erosion of those materials.

18 The damaged bellows -- it was evident from the

19 inspection that the damaged bellows very much appeared to be

20 an assembly problem, an alignment problem between the

21 bellows and the disk itself.

22 C You mean when the valve was originally installed

23 in the plant that damage var done?

24 A (WITNESS URCUHART ) When the valve was oricinally
(

25 assembled, put together. "ot necessarily installed in the

O
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1 plant, but when the valve was originally put together, it

2 appeared that there may have been some misalignment between,

1
4

3 the disk and the bellows assembly that cauced the damage.
. O' 4 The bellows was not non-f unctional, le t me put it

5 that way. To accurately describe it, the nose of the

j 6 bellows was extended. I don 't know if that makes it any

} 7 clearer, but it was definitely not due to an actuation of

8 the device. It was due to some alignment problem between
!

9 the disk and the bellows proper.

10 0 Was that apparent when you looked at the valve or

11 did you have to take it apart? '

12 A (WITNESS UROUHART) You have to disassemble the

! 13 valve to see it.

I 14 (Pause.)
,

15 0 .On page 8 of the testimony, ::r. Co rrea , you state

16 that the spare valve, the spare PORV, will be installed in

17 Unit 1 prior to restart. I am curious as to why they are
.

18 doing that. What's wrong with the one that is in there

19 now?

20 A (WITNESS CORREA) Thare is nothing wrong with the

21 one that is in there now.

22 C Why are they putting a spare?

23 A (WITNESS CORREA) The spare valve has been

24 modified to incorporate the latest ranuf acturer 's sea t

25 design on'the main disk, which will provide a more

h

O
|
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1 l e a k -t ig h t vsive.

2 (Pause.)

3 0 bd I understand that prior to restart you are'

O 4 going to test the spare valve; is that correct?
,

5 A (WITNESS CCRREA) It will be actua ted , yes, and

6 the basic purpose of the actuation is to ensure the -- to

7 ensure that the valve is f unctional and to test all of the

; 8 downstream instrumentation.

9 0 Would you describe the test f or me, how many times.

10 you are going to open and close the valve and how you test

11 downstream?

12 A (RITNESS CORREA) The test procedure for this item
.

13 has not been written yet. It is a restart item and still;

14 has to be done.
,

15 0 On page 12, by way of, I guess, summary, you state

16 that: "The TMI-1 pressurizer relief and safety valves have

17 been appropriataly designed and tested." Quote. I just
i

18 want to make sure ? understand the conditions under which

19 they have been tested.

20 Is it true that neither of those valves have been

|
21 tested for two-chase or water flow?

|

22 A (XITNESS URQUHART) I would say that's true,

23 neither valve has.been tested specifically for water or
,

l

f'T\A
24 two phase flow, which will be accomplished during the EPRI

,

25 test program.'

;

f'\i

( k)m

I
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1 C Describing the changes in the EFFI program, I

2 believe it was "r. Correa, you discussed new valve screening

3 criteria. I believe you stated that the screening criteria

O 4 will require -- or defines as success that the valve opens

5 and closes and sustains no damage sufficient to prevent it

6 from operating on the next demand.

7 And the you state, if it doesn't pass, that EPRI

8 will notify the manufacturers and the NSSS suppliers and the

9 owners of plants, I guess, that have these valves. War that

10 a correct summary of what you said?

11 A (WITNESS COREEA) Yes. And what I should have

12 also added is that the NPC staff will also be notified. <

13 0 That was my question.

() 14 I think it was Mr. Urquhart who talked about

15 speaking in response to a question of Dr. Jordan's about--

16 valve failuces in the fossil industry. You said you had

17 spoken to two valve manufacturers, Cresser and Crorby. I

18 would like to get 3 handle on how many valve manufacturers

19 there are.?

20 A (WITNESS UROUHART) As far as manufacturers of

21 , s af e t y valves, I would have to say Cresser and Crochy are

22 probably the major manufacturers, and they are the only two

23 . th a t I have ever dealt with. I believe there is another one

24 named linogrin and a company called Target-Fock is also in

25 the-business of making safety valves, however not of the

ALDERSON REPORTING COMPANY,INC,
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h

g 1 type that we are discussing here today, not of the

2 spring-loaded self-actuating type. !

!

| 3 0 k'h a t about power-opersted relief valves,e !4 pilot-operated relief valves?

5
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| r 1 What about power operated relief valvas -- pilot

2 operated relief valves?
i

3 A (Witncss Urquhart) Today there is probably
"T(d|

\ 4 numerous manufacturers: Target Rock, Dresse r, Crosby, Air

| 5 Research Corporation. Those come to mind right now. They

6 currently make pilot operated relief valves that I am

; 7 familiar with.
|

8 There are other PORVs that utilize a different

9 actuating machenism such as some of the other NSSS suppliers

; 10 use. They use an air actuator.

11 Those are manufactured by companies such as

12 Control Components; Fisher I believe Fisher Valve--

13 Company makes a valve similar to that...

'1 (~\() 14 A (Witness Correa) If I could add comething based

15 on~the EPRI tect program and the population of valves they

16 have found. As far as safety valves go, the two major'

17 manuf acturers a re Crosby and Dresser. Target Rock only has

18 one safety valve, and there are no other safety valve,

19 manufacturers listed for the pressurized water plants.
,

20 As far the PORY goes, as Mr. Urquhart started to

; 21 say, there are basically two types the globe typa, which
i

22 are either air or solenoid ~ actuated, and there are the

23 electromatic or the pressure-matic-which are made by Dresser
i

j 24 and Crosby.

i ~ /

25 0 Would you say that you made an exhaustive survey,

Q
,
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{} 1 of the history of operation of PORVs and safetyvalves in

2 nuclear and fossil plants?

3 A (Witness Urquhart) As far as the usage of PORVs,

O 4 my research was purely limited to the experience with'B CW,

5 pressurized water reactors, as far as FORVs. Those are the

6 basis of my statements before.

7 As far as safety valves, the extent of the

8 ressearch was mainly limited to conversations with the

' 9 manufacturers of the valves; namely, Dresser, Crosby, and

10 Target rock.

11 0 I recall -- a nd I probably cannot put my hand on

12 it right now, but I recall a figure. appearing in the lessons

13 learned document, 0578, to the effect that FORVs had failed

() 14 to reseat five times out of 230 actuations. -

15 Do you recall that!

16 A (Witness Urquhart) I do not recall those
- . . _

l'7 particular numbers. To the best of my knowledge, for

18 example, on B EW PWRs, as I stated before, there have been

19 three f ailures to reclose .the power oprations, including th e

20 TMI-2 ovent.

21 0 When you talked to Dresser and to Crosby about

22 failures in the fossil industry, that was for safety valves?

23 A (Witness Urquhart) Spring loaded safety valves.

['} 24 C They sta ted that they knew of no instance where
J

25 properly installed and maintained valves failed te open.

4
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1 That involves an exercise of judgment about whether the.j

2 valve was properly installed and maintained, that the

3 company who owned the plant might have a difference of-

O.

j 4 opinion with the manufacturer.

5 I am wondering whether you made any effort to

; 6 check that. Did you ask for how many f ailures overall there

7 had been and made any attempt to verify whether in fact t

i

8 those were due to installation and maintenance problemc?

9 A C41tness Urquhart) No. In essence, the
4

10 discussions tock the tone of, do you know of any instances
|;

.

| 11 where your valves have failed to perform their protective |-

,

12 function. .
,

4

13 The answer in all cases was no, provided the

i 14 valves were properly maintained and set. They didjsay'the
-;

| 15 problems they have seen and know of stem mainly from
2

16 improper sizing; that is, the valves.that were installed on

17 the facility were not properly sized to protect the plant.,
,

18 Another type of problen they .have encountered is

; 19 when somebody would gag a valve. When I say " gag," that is

20 to prevent it from lifting, actually physically pravent the*

:
21' valve f rom lif ting by installing -- essentially installing a

'

22 screw at the top of. the _ valv e, and you can gag it and
a

: .23 prevent it from lifting.

* 24 Q And then.you are simply passing on this

25 information which you'has from Dresser and Crosby?~ "he

O-
a

f

,
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{}
1 essence of ny question is whether you made any a ttampt to go

2 beyond their statement to you to do any independent check.

3 A (Witness Urquhart) I would have to say that my

O 4 research was limited to discussions with those two

5 manufacturers.

6 0 I was curious about one answer that one of you

7 gave to Dr. Jordan.

8 I believe you were acked whether the saf ety valve

9 testino program will include two phase relief. And I beliee

10 the answer was that you did not know.

11 Is that correct?

12 A (Witness Correa) Two phase flow was one of the

13 six items that is under discussion between the NFC and EPRI

) 14 which I will answer questions on tomorrow.-

15 0 I take it EPRI does not interpret the Action Plan |

16 or the Lessons Learned as requiring testing of the valves on

17 two phase flow?

18 A (Witnoss Correa) I will have to answer that

19 tomorrow.

20 0 You described a phone conversation that you had

21 with the EPRI people relating the results of tests done this

22 week on a Dresser PORV.

23 I want to confirm that you stated that that test

i 24 was for steam only. Is that correct?

25 A (Witness Correa) Yes, it was for stear only.

ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345



9817

1 MS. WEIES: Those are all the questions I have at

2 this time, Mr. Chairman. I have gone through mest of the

3 cross examination plan..

4 I have not done the rabuttal testimony.

5 CHAIRMAN SMITH: Is there anything further we can

6 accomplish this afternoon? I understand that you regard

7 your examination on the direct testimony complete? Oo you

8 want to keep your options open?

9 MS. WEISS: I would. There are a few questions

10 that I need to confer about. We might as well continue,

11 though.

12 CHAIRMAN SMITH: Mr. Baxter?.

13 EEDIRECT EXAMINATION

() '

14 BY MR. BAXTER4

15 Q Mr. Urquhart, Ms. Weiss was asking you about the

16 extent of your research on valve failures and your

l'7 conversations with the manufacturers, Eresser and Crosby.

18 Would you expect that you would be in your

19 professional capacity and role at Babcock and Wilecx, ghat

20 you would become aware of any failures of safety valves in

21 the nuclear power industry?

22 A (Witness Urquhart) I would think most

23 definitely. If there was a failure of s safety valve to

24 perf orm its f unction , that I would be aware of.it.
["NL- )

25 ME. BAXTEE: Thank you. Th at ir all I have.''

O
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'

1 MS. WFISS: That raises one more.
,

2 ,RECROSE EXAMINATION

3 BY MF. WEISS:

O'

4 Q I want to make it claar that I was questionino you
.

'
5 about fossil experience as well as nuclear. You did

6 understand that?i

7 A (Witness Urquhart) Yes.

8 CHAIBMAN SMITH Anything f urther with these
!

9 witnesses?

10 MR. DORNSIFEs Yes , I have one additional question

11 based on Ms. Weiss's.

12 BY MR. DDRNSIFE44 e

! 13 0 Mr. Jones, do you recall Us. Weiss's questions
I
! \

14 concerning the indications that have been added to verify-

t 15 whether the PORY is in fact open or closed and their

16 quali_ fica tions ?

17 A (Witness Jones) Yes.

| 18 Q Do you have a copy of NUREG-07377
l

! 19 (Pause)
!
i

j 20 Would you please look at page 3-75.

21 Do you have that?

22 A (Witness Jones) Yes, I do.

23 0 Would you specifically look at clarification item

O 2t. number three and tall me whether, as far as ites

LV
/ 25 qualification, whether the THI desien would meet that

|
*

|n'v
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1 cla rifica tion .

2 (Psuse)
,

3 A (Witness Jones) I believe they do, yes.

O'- 4 C Take a quick look at all those cla rifica tion items

5 and see if there are any that the design will not meet.

6 (Pause)

7 A (Witness Jones) To the best of my knowledge, they

8 meet them all; though, I would not want to -- do not know

9 enough- a bout human factors types analysis of contrcl rooms

10 to be absolutely sure. But certainly the first five they

11 meet.

. 12 MR. DORNSIFE Thank you. That is all I have.

13 CHAIRMAN SMITH: Gentlemen, at least for this

O(j 14 afternoon, you are excused. .

15 (The witnesses were excused)

,16 CHAIRMAN SMITH: Is there any recornendation for

l'7 the remaining one hour and 15 minutes of the afternoon?

18 Can we start with one of your witnesses ?

19 MR. CUTCHIN: I was going to suggest, M. r .

20 Chairman, that in the interest of moving forward, I am

,
21 prepared to put both of my witnesses on as a panel, and then

i

22 we can go as far as we can with them.

23 CHAIRMAN SMITH: Okay, gentlemen, if you would

24 come forward.

25 "S. WIIS3: I wonder if we could use the sama

' ' ('h
\_/
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[}
1 procedure 61 these witnesses; that is, have the other

2 parties do the questioning first.

3 CHAIRMAN SMITH: Sure.

O 4 MR. CUTCHIN: I understood that would be the

5 plan. We would have the same gap in their coverage as we

6 have in these witnesses.

7 CHAIRFAN SMITH: I think that is reasonable.

8 Thereupon,

9 WALTON L. JENSEN, JR.,

10 was recalled as a witness, on behalf of the NRC staff, and

11 having been previously duly sworn, was examined.and

12 testified as follows:

13 and
s

- 14 J0i!N J. ZUDANS

15 was called as a witness, on behalf of the NRC staff, and

16 having'been duly sworn, was examined and testified as

17 follows:

18 MR. CUTCHIN: Mr. Jensen obviously has previously

19 been sworn. Mr. Zudans has not. They are a panel.

20 DIRECT EXAMINATION

21 DY M3. CUTCHIN:

22 0 First, Mr. Jensen, do you have with you a copy of

23 a document consisting of five pages to which is attached a
-

/~ 24 copy of your professional qualifications consistino of two
D)

25 pages. The document bears tha caption of this proceeding,

O
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! 1 and it is entitled "NEC Staff Testimony of Wal ton L. Jensen,

2 Jr. Pelative to Primary Systen Felief and Flock Valve (UCS
,

;

3 Contention Five).,

I
' 4 A (Witness Jenren) Yes, I do.

i

| 5 0 Was that document prepared by you?
I

*

6 A (Witness Jensen) Yes, it was.

7 0 Do you have any corrections or modifications you

8 wish to make?

9 A (Witness Jensen) No.,

1

10 0 Do you adopt it as your testimony in this

11 proceedings?

12 A (Witness Jensen) Yes.

13 Q Is it true and correct to the best of your

-() 14 knowledge and belief?

15 A (Witness Jensen) Yes, it is.'

!

16 99. CUTCHIN: Mr. Chairman, I would ask that Mr.>

',t

j 17 Jensen's testimony previously identified be receivod into

18 evidence.and be bound into the transcript as if read along.
.

| 19 with the outline accompanying it.
,

20 CHAIRMAN SMITH: If there are no objections, the

21 testimony is received.

,
22 (The testimony of Walton L. Jensen, Jr., follows.)

,

'

23 BY MR. CUTCHIN.

} 24 0 Mr. Zudans, do you have before you a~decurent,

s-|,

j 25 consistin g of seven rages plus two pages of your

O
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OUTLINE

The testimony of Walton L. Jensen, Jr., contains the NRC Staff's response to

UCS Contention 5.

The purpose of. this testimony is to demonstrate that contrary to the assertions

made in the contention, the power operated relief valve and block valve are

r:ot components important to safety and neeo not satisfy all safety grade design

criteria.

Conclusions to be drawn from this testimony:

The function of the PORY is to prevent unnecessary openinn of pressurizer
safety valves and to provide a backup neans of deoressurization and of
overpressure protection.

The function of the block valve is to permit isolation of a leaking or
{; failed-open PORV.

Proper operation of the PORY and block valve is not required to mitigate
the consequences of any design basis accident.

Failure of the PORV and block value to function can cause the equivalent of
a small-break LOCA but if the failure occurred in conjunction with a LOCA the
consequences would not be significantly altered.

An unisolated stuck-open PORY will not result in core damage.

The PORV and block valve are not components important to safety.

! The PORV and block valve are being upgraded to reduce the number of challenges
to the safety valves and ECCS during operation.!

:

O
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY C0'4 MISSION

Q BEFORE THE ATOMIC SAFETY AND LICENSING BOARD:

In the Matter of )

i METROPOLITAN EDISON COMPANY Docket No. 50-289-

|
(Restart)

(Three Mile Island Nuclear
Station, Unit No.1)

| NRC STAFF TESTIMONY OF NALTON L. JENSEN, JR. , RELATIVE TO

PRIMARY SYSTEM RELIEF AND BLOCK VALVES

(UCS CONTENTION 5)

f Q1) Please state your name and position with the NRC.
'

O A) My ne- is weiten t. aensen, ar. I em en emaioree < the U. S. Necieer

| Regulatory Commission assigned to the Reactor Systems Branch, Division of
I

l Systems Integration, Office of Nuclear Reactor Regulation. From June

through December 1979, I was assigned to the Analysis Group of the Bulletins,

and Orders Task Force, Office of Nuclear Reactor Regulation.

Q2) Have you prepared a statement of professional qualifications?

A) Yes. A copy of this statement is attached to' this testinony.

03) Please state the nature of the responsibilities that you have had with

respect to the Three Mile Island Nuclear Station - Unit 1.

| A) The accident at Three Mile Island Unit 2 (TMI-2) on March 28, 1979,

involved a feedwater transient coupled with the equivalent of a small

| break in the reactor coolant system, though the accident's ultimate

:



.
.

severity resulted from a number of interacting elements including lack of

complete understanding of system response, misleading instrument readings |O
and inadequate operator training and procedures. Because of the resulting

~

severity of ensuing events and the potential generic applicability of the !

accident to other reactors, the NRC staff initiated prompt action to:

(1) assure that other reactor licenses, particularly those plants such

| as TMI-1 which have a similar design to TMI-2, took the necessary

actions to substantially reduce the likelihood of future TMI-2-type

events from occurring, and

(2) initiate comprehensive investigations into the potential generic

imolications of this accident on other operating plants.
|
|

3 To accomplish some of this work, the Bulletins and Orders Task Force

(B&OTF) was established within the Office of Nuclear Reactor Regulation

(NRR) in early May 1979. The B&OTF was responsible for reviewing

and directing the TMI-2-related staff activities associated with loss

of feedwater transient and small break loss-of-coolant accidents

(LOCAs) for all operating plants to assure tneir continued safe operation.

I was assigned to the Task Force !n June 1979. I participated in the
|

| preparation of NUREG-0565, " Generic Evaluation of Small Break Loss-of-

Coolant Accident Behavior in Babcock & Wilcox Designed 177-FA Operating Plants."

Following my assignment to the Reactor Systems Branch, I participated

I in the evaluation of potential feedwater transients at operating B&W

plants and participated in the final preparation of the staff Safety

Evaluation on the Three Mile Island 1 restart.

2
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Q4) Please state the purpose of this testimony.

A) The purpose of this tescimony is to respond to UCS Contention 5 which reads:

" Proper operation of power operated relief valves, associated block valves

and the instruments and controls for these valves is essential to mitigate

the consequences of accidents. In addition, their failure can cause or
'

aggravate a LOCA. Therefore, these valves must be classified as components

important to safety and required to meet all safety. grade design criteria."

05) bhat are the functions of the PORV and Block Valve?

A) The PORV is provided to prevent the pressurizer safety valves from being

opened for mild transients. It is more desirable to open the PORV than

the safety valves since the PORV is provided with an upstream block valve

to isolate the PORV in the event that the PORV fails to reseat, whereas the

safety valves do not have an isolating block valve. The PORV also gives the

operator a means of depressurizing the primary system that is independent

Q of the steam generators.and provides a backup to operator action in preventing

reactor system overpressure during low temperature operation. The function

of the block valve is to permit the operator to manually isolate a leaking or

failed-open PORV.

06) Is proper operation of the PORV or block valve essential to mitigate the

consequences of accidents?

A) No, proper operation of the PORV, associated block valve, and instruments

and controls is not required to mitigate the consequences of any design

basis accidents.

lioreover, a stuck open PORV which is not isolated will not result in damage to

Q the fuel element cladding. Therefore, the fission products contained in the

fuel elements would not escape from the core. The only releases to the public

would be from radioactive materials already contained in the primary coolant.

This material would include activated corrosion products contained in the

primary coolant and fission products which might have leaked into the coolant

3
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during operation.

Q7) What offsite doses would result from a stuck open PORV that was not isolated

O er the oPeretor?1

A) The releases to the public would be less than those calculated for the Large

Break LOCA analyzed in the TMI-1 FSAR (Chapter 14) since for the large break

LOCA all the fuel element cladding was assumed to have failed with a complete

release of the fission product gas. The releases to the public for the Large

Break LOCA were calculated to be a thyroid dose of 0.26 rem and a whole body

dose of 0.0085 rem at the edge of the exclusion area; and a thyroid dose of

0.07 rem and a whole body dose of 0.0075 rem at the low population zone

boundary. Those doses are less than the 10 CFR 100 guidelines by a factor

of more than 1000. The releases to the public from a postulated stuck open

and unisolated PORY would be less than for the Large Break LOCA.

08) Can failures of these valves, instruments and controls cause or aggravate a LOCA?

A) A failure of the PORV or associated instruments and controls which results in

inability to isolate the flow path through the valve causes the equivalent of a

small-break loss-of-coolant accident. The accident would be terminated by ,

!

closure of the block valve which is an insnediate action to be taken by the 1

:
'

operator in the event of a small-break LOCA. Even if the block valve were not

isolated the capability of the High Pressure Injection System is sufficient

to permit safe shutdown of the reactor with no core uncovery or core damage.

In the event that the PORY was to open inadvertantly following a small-break

in the primary system piping, the effect on the reactor system would be

equivalent to increasing the break size. The effect of an increase in break
;

size would fall within the spectrum of small-break sizes already analyzed

for TMI-1. The spectrum of small-break sizes analyzed for TMI-1 is discussed

in the NRC's testimony in response to UCS Contention 8. The calculated
.

4
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consequences for all small-breaks are significantly belcw the limits of

10 CFR 50.46 so that no cladding failures would occur. Thus, the failure of

the PORV, block valve or instruments and controls would not significantly

aggravate a small-break LOCA.

Q9) If the PORY and block valve are not essential to mitigate the consequences of

accidents, why does the staff require these components to be upgraded?

, A) These modifications will reduce the number of challenges to the emergency

core cooling system and the safety valves during operation. The repeated
,

unnecessary challenges to these systems is undesirable.'

As discussed in our Safety Evaluation for TMI-1 restart, NUREG-0680, the NRC

has required and Metropolitan Edison has committed to make changes in PORY

setpoint, power supply requirements and valve position indication before

restart. See pages C2-11, C2-12, C8-10 and C8-11 to CS-14.

The availability of emergency power to the PORY will reduce the number of

challenges to the safety valves.!

The availability of emergency power to the block valve, changes in setpoint

; and valve position indication will provide reasonable assurance that a stuck
|

open PORV will be an unlikely event which, if it occurs, will be detected by the

operator so that the block valve will be closed. These modifications will

reduce the number of challenges to the Emergency Core Coolant System.

O
.

5
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WALTON L. JENSEN, JR.

. . .

PROFESSIONAL QUALIFICATIONS

^

I am a Senior Nuclear Engineer in the Reactor Systems Branch of the Nuclear

Regulatory Commission. In this position I am responsible for the technical

analysis and evaluation of the public health and safety aspects of reactor

systems.

Frca June 1979 to December 1979, I was assigned to the Bulletins and Orders

Task Force of the Nuclear Regulatory Commitsion. I participated in the

f p*eparation of NUREG-0565, " Generic Evaluation of Small Break Loss-of-Coolant

Accident Behavior in Babcock & Wilcox Designed 177-FA Operating Plants."

From 1972 to 1976, I was assigned to the Containment Systems Branch of the

NRC/AEC, and from 1976 to 1979, I was assigned to the Analysis Branch of the

NRC. In these positions I was responsible for the development,and evaluation

of computer programs and techniques to calculate the reactor system and

containment system response to postulated loss-of-coolant accidents.

From 1967 to 1972, I was employed by the Babcock and Wilcox Company at Lynchburg,

Virginia. There I was lead engineer for the development of loss-of-coolant

( computer programs and the qualification of these programs by comparison with

experimental data.

'.
_ _ _ _ _
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From 1963 to 1967, I was employed by the Atomic Energy Commission in the

( ) Division of Reactor Licensing. I assisted in the safety reviews of large

power reactors, and I led the reviews of several small research reactors.

I received an M.S. degree in Nuclear Engineering at the Catholic University of

America in 1968 and a B.S. degree in Nuclear Engineering at fitssissippi State
'

University in 1963.

I am a graduate of the Oak Ridge School for Reactor Technology, 1963-1964.

I am a camber of the American Nuclear Society.

I

I am the author of three scientific papers dealing with the response of B&Wt

reactors to Loss-of-Coolant Accidents and have authored one scientific paper

dealing with containment analysis.

.I

'
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) 1 profossional qualifications, the title of the dccument beino(Js._
2 "NEC Staff Testimony of John J. Zudans Felative to Feactor

3 Coolant Pressura Boundary Compliance with GCC 1, 14, 15, gndp,
(
'- 4 30 (UCS Contention Six)"?

5 A (Witness Zudans) Yes.

6 Q Do you also have before you a copy of a one page

7 document entitb J "NRC Staff Testimony of John J. Zudans

8 Relative to Board Question Regarding CCS Contention Six"?

9 A (Witness Zudans) No, I do not.

10 0 Do you recollect having prepared s uch a document?

11 A (Witness Zudans) Yes.

12 Q Do you now have a copy?

13 A (Witness Zudans) Now I do.
.

! 1. C Do you have any corrections or modifications you4ia

15 wish to make to this testimony?

16 A ( *Jit n es s Zudans) Yes, I do. On the response to

l'7 UCS contention six I have a couple of typographical errors

18 that need to be corrected.

19 The first one is on page 5. In pa rentheses there

20 is for letters: P?OV should be changed to PORY on the third

21 line.

22 "R. CUTCHIN: There appear in the reportar's

23 copy, Mr. Chairman.

24 CHAIRPAN SMITF: All right. Face 5. What is the

' 25 correction, now?

p,
Lj

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 1202) 554-2345
|
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1 MR. CUTCHIN: I lelieve Mr. Zudans says the
,

{ 2 correction is in the third line; in pa rentheses it should

3 he PORY rather than PE0V.

0>

4 PY MR. CUTCHIN:
!

5 0 The other corrections, Mr. Zudans?

6 A (Witness Zudans) On page 6, su bparagra ph c near

7 the miiddle of the page, the last line should read C8-8 and
,

8 C8-9, and subparagraph d on the second line there, it should

9 read C1-15. That would complete it, then.

10 0 That involves the insartion of the letter C before

11 the page numbers as they appear there; is that correct?

12 A (Witness Zudans) Correct.

13 0 As modified, do you adopt these documents as your
' s~. ,

- 14 testimony in this proceeding?
.

15 A (Witnass Zudans) I do.

16 0 Are they true and correct to the best of your

17 knowledge and belief?
4

18 A (Witness Zudans) They are.

19 MR. CUTCHIN: Hr. Chairman, I would ask that the

20 documents identified alonc with the copy of the outline

21 which accompanips the testimony in response to the

22 contention be received into evidence. I am sorry.

23 I ask that these documents be received into

24 evidence and bound into the transcript along with the

25 outline which accompanies the documente entitled "Testirony

O

ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

- __ . _ . . - _ . . . ~ , _ _ . _ _ . _ _ . . . ,-. _ . .. _ - .._.,_.. - _ . . . . . , . . . - _ . . _ _



, . _ __. . . _ . _ .

8824

1 in Response to UCS Contention Six."

2 CHAIE*AN SMITH: So received.

3 (The testimony of John J. Zudans follows.)

O 4

5

6

7

8

9

10

11

12

13

*

14

15

16

17

i 18
|

| 19

|

20

21

22

23

24

25

|O
,

I

l

|
; ALDERSON REPORTING COMPANY, INC,

! 300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

. ..-- - - - -.- - ... _-.--.. _ -..-_-. __..----.- -.._-.._ - .- - - .- . .-. .. ...-.... -



[r g g_'

'
- t

nJ. Y }, b
OUTLINE

This testimony of John J. Zudans contains the NRC Staff's response to UCS

Contention 6.

V

The purpose of this testimony is to demonstrate that, contrary to the assertions

made in the contention, additional qualification testing of reactor coolant

system relief and safety valves is not required to provide reasonabl<s
4

assurance of no undue risk to public health and safety.

Conclusions to be drawn from this testimony:

-- Except for verification testing of their ability to withstand loadings result-
ing from two-phase and solid-fluid flow, reactor coolant pressure boundary
safety and relief valves meet the Staff's current interpretation of the
requirements of GDC 1,14,15 and 30.

-- Such verification testing is presently scheduled to be completed by July,b 1981.V
-- Analyses of the conseqdunces of a stuck open PORV predict that no fuel

"

damage will occur.

-- Improvements in design and emergency procedures to be completed prior to
restart will decrease the likelihood of PORV failure.

-- The recent transient at Crystal River provided evidence that the safety
valves will perform properly under two-phase flow and solid-fluid flow
conditions.

-- Operation of TMI-1 prior to completion of the verification testing will
not endanger public health and safety.

4

i
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
es

(J
In the Matter of )

)
METROPOLITAN EDISON COMPANY, ) Docket Nc. 50-259

ET AL )
(Tnree Mile Island Nuclear )

Station Unit 1) )

NRC STAFF TESTIMONY OF JOHN J. ZUDANS
RELATIVE TO REACTOR COOLANT

PRESSURE BOUNDARY COMPLIANCE WITH
GDC 1, 14, 15 & 30

(UCS CONTENTION 6)

0.1. Please state your name and positior, witn the NRC.

,, A. My name is John J. Zudans. I am an employee of the Nuclear Regulatory
(~'l Commission assigned to the Eauipment Qualification Branch, Division of

Engineering, Office of Nuclear Reactor Regulation. I am a senior

Mechanical Engineer assigned to the Seismic and Dynamic Load Qualifi-

cation Section. -

C.2. Have you prepared a statement of professional qualifications?

A. Yes. A copy of this statement is attached to this testimony.

'.l. Please state the nature of the responsibilities you have had with respect,

to the Three Mile Island Nuclear Station, Unit 1.

A. Soon after the accident at Three Mile Island Unit 2 (TM.-2) on March 28,
A
(_) 1979 i was asked to evaluate the Residual Heat Removal Pumps at TMI-2

which are similar to those at T!G-1 for possible use for long term decay

heat removal.
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Q.4. Please state the purpose of this testimony.

A. The purpose of this testimony is to address UCS Contention #6.

p
' '

USC Contention 6 reads as follows:'-

" Reactor coolant system relief and safety valves form part

of the reactor coolant system pressure boundary. Appropriate

qualification testing has not been done to verify the capabi-

lity of these valves to function during normal, transient,

and accident conditions. In the absence of such testing,

verification compliance with GDC 1,14,15 and 30 cannot be

found and the public health and safety is endangered."

Q.5. What are the requirements of General Design Criteria (GDC) 1, 14, 15,

and 30?

A. General Design Criteria 1 (GDC 1) as stated in the Code of Federal

Regulations Part 50 Appendix A requires that " structures, systems, and

components important to safety shall be designed, fabricated, erected,

and tested to quality standards comensurate with the importance of the

safety functions to be perfomed. Where generally recognized codes and

standards are used, they shall be identified and evaluated to determine

their applicability, adequacy, and sufficiency and shall be supplemented

or modified as necessary to assure a quality product in keeping with the

required safety function. A quality assurance program shall be established

and implemented in order to provide adequate assurance that these structures,

[ ! syste.7s, and components will satisfactorily perform their safety functions.

Appropriate records of the design, fabrication, erection, and testing of

structures, systems, and components important to safety shall be maintained
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by or under the contro.1 of the nuclear power unit licensee throughout

the life of the unit."

[] GDC 14 requires that "the reactor coolant pressure boundary shall be

designed, fabricated, erected, and tested so as to have an extremely

low probability of abnomal leakage, of rapidly propagating failure,

and of gross rupture."

GDC 15 requires that "the reactor coolant system and associated

auxiliary, control, and protection systems shall be designed with

sufficient margin to assure that the design conditions of the reactor

coolant pressure boundary are not exceeded during any condition of

normal operation, including anticipated operational occurrences."

GDC 30 requires that "compenents which are part of the reactor coolant

pressure boundary shall be designed, fabricated, erected, and tested to

the highest quality standards practical and that means shall be provided

for detecting and to the extent practical, identifying the location of

the source of reactor coolant leakage."

Q.6. What are the requirements which the Reactor Coolant Pressure Boundary

including safety and relief vcives (SM!; nust r:eet to comply t ; a the

recuirenants cf E C 1, l?, la. and 3J?

A. The current staff position with respect to the requirements which must

be met to comply with GDC 1,14,15, and 30 require that applicants

["' assess their RCPB including safety and relief valves to the following
f

s tandards :

1) Standard Review Plan (SRP) 3.9.2, " Dynamic Testing and Analyses

of Systems, Components, and Equipment,"

i'
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2) SRP 3.9.3, "ASME Code Class 1, 2, and 3 Components, Component

Supports, and Core Support Structures,"

3) Regulatory Guide 1.67, " Installation of Overpressure Protection

Devices," .

4) Regulatory Guide 1.68, "Preoperational and Initial Startup Test

Programs for Water Cooled Power Reactors,"

5) Regulatory Guide 1.45, " Reactor Coolant Pressure Boundary Leakage

Detection Systems,"
.

6) The appropriate sections of Appendix B to 10 CFR 50.

0.7. In what respect is the Staff's position with respect to the requirements

of GDC 1, 14, 15, and 30 regarding RCPB, including safety and relief

valves, not met?

A. The staff's position requires that the safety and relief valves function

as expected during design transient and accident conditions. The extent

to which the current staff interpretation of the requirements of GDC 1, 14,

15, and 30, relative to the reactor coolant system safety and relief

valves, are not yet verified is that the tests performed to date did not

cover loadings which result from two-phase flow or solid fluid flow.

The reactor coolant system safety valves were originally designed and

tested for operation on saturated steam in accordance with the applicable

edition and addenda of Section III of the ASME Boiler and Pressure Vessel

Code. AdditionaH y, the safety-valves have_been designed to be functional

afterjexposure to loads resulting from the maximum hypothetical earthquake ,

for the TMI-l site. As required by Article 9 of the Code, the safety valve

relieving capacity has been provided so that the pressure limitation

..
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specified in the Code.will be maintaired under all of the system,

transients or accidents postulated to occur. The power operated relief
^P OW

D v >ve (a'**) 48 ai'ot 9er ted v 've "8 does "ot ren''ce code

required safety valve nor does it contribute to the Code required re-

lieving capacity for the reactor coolant system. However, the PORV

was designed to the same ASME Code requirements as the safety valves

as it relates to pressure boundary integrity.

Q.8. What is being done to demonstrate that the safety and relief valves at
.

TMI-l can withstand the loadings resulting from these flow conditions? '

A. A test program has been initiated by the Electric Power Research

Institute (EPRI) which will address safety and relief valve operability.

tietropolitan Edison Company (MET-ED) in the TMI-l Restart Report has

O committed to participating in this test program and has as one of its
~

objectives to satisfy the long-tem requirement on SRV testing as set

forth in Section 2.1.2 of fiUREG-0578, "TMI-2 Lessons Learned Task Force

Status Report and Short Term Recomendations." In the staff's'SER on

TMI-1 restart (fiUREG-06S0), the staff requires that MET-ED justify

the EPRI test program is applicable to the TMI-l SRVs. Should this

program demonstrate that these valves are not qualified for the above

stated loadings the staff will require the licensee to take corrective

actions.

_ Q.9. When will the test program be_ completed?

A. Preser5t schedules indicate that this testing will be completed by

July 1, 1981.
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Q.10. Would the health and safety of the public be endangered should TM1-1 be

allowed to restart prior to completion of the EPRI test program?

A. An analysis of a stuck open PORV'has been performed (see NRC testimony
O by W. Jensen in response to UCS Contention FS) and the results showed

that no fuel camage is predicted to occur. In addition, the following

measures have or will be implemented by the licensee prior to restart

to lessen the severity,of a stuck open PORV:

(a) if the PORV should fail open, sensors which will be installed
"

prior to restart at the PORV discharge will allow the operator

to determine if the PORY is open or shut (see TM1-1 Restart SER

NUREG-0680 pages CS-ll to C8-13);

(b) TMI-l Small Break LOCA Procedures require the PORV block valve to-

be closed early ir. a LOCA;

- (c) the PORV and PORV block valve are all powered from emergency basses

as part of the originally approved TMI-l design and therefore meet

short term lessons learned Item 2.1.1 (see TMI-l Restart SEE
C. C. ..

'

NUREG-0680, pages 8-8' to^ 6-9);4

(d) small break LOCA emergency procedures have been upgraded at TMI-l
C

and have been approved by the NRC (as discussed on page^1-15 of

NUREG-0680).

Furthermore, as stated on Page 2-1 of NUREG-0565, "with the increase in

PORY lift setpoi.,t, the reduction in the--setpoint of the high _ pressure

reactor trip and the addition of the anticipatory reactor trips, lifting

Of tN PORY is not likely to occur for-the loss of feedwater and turbine y

trip transients." Thus these. valves will be challenged considerably less'.
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This has been verified by operating experience since there have been

20 transients (as of 6/80) which would have, with the old setpoints,

opened the PORV and did not with the new setpoints. The lessening of

challenges to the PORVs provides reasonable assurance that PORV

failures will be greatly lessened.

With regard to the safety valves, there is presently no evidence that

these valves will not operate properly during the anticipated transients

which produce two phase flow and solid fluid flow. In fact the transient

which o6:urred at the Crystal River Nuclear Unit on February 26, 1980

provides evidence that the safety valves would perform tneir intended

functions under these load conditions. The Crystal River facility has

a B&W nuclear steam system and components similar to those at TMI-1.

) Based on the above considerations, operation of TMI-1 prior to completion

of the EPRI test program would not endanger the health and safety of the

public.

.

6
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PROFESSIONAL QUALIFICATIONS

0F
3

JOHN J. ZUDANS

.

My name is John J. Zudans. I am currently employed by the U.S. Nuclear4

Regulatory Commission as a Senior Mechanical Engineer, Equipment Qualification

Branch, Division of Engineering, Office of Nuclear Reactor Regulation, (NRR).

' Prior to the NRR reorganization I was a member of the Engineering Branch,
'

Division of Operating Reactors, NRR.

My duties and responsibilities include the review and evaluation of structural4

rechanical aspects as related to safety issues involving equipment qualification

in nuclear reactor facilities being licensed or operating. I am specifically

involved with mechanical and environmental qualification of pumps and valves.

In this capacity I am responsible for evaluating purge and vent valve opera-
O'

bility for all operating reactors, deep draf t pump operability, and I am also
r

involved in reviews of various active safety related components such as relief

valves, block valves and their associated equipment. I am a graduate of
i

| Villanova University with a Bachelor of Science Degree (1970) in mechanical
.

I engineering. I am also attending the University of Maryland towards a masters

degree in nechanical engineering.
,

|

Frior to my appointment with the NRC,- I was employed by Stone & Webster

; -Engineering Corp. , Cherry Hill, N.J. (1974-1976) and Ingersoll-Rand Co.,
:

Pnillipsburg, N.J. (1972-1974).

. () My duties as a Principal Engineer at Stone & Webster incluced the design and
; . v

analyses of containment structures and attachements thereto. While employed at
~

j Ingersoll-Rand Co., my duties included the design, analyses and testing of pumps
_

|

|
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used in the U.S. Navy nuclear submarine program. Operability and reliability

of these components was a key requirement in performance of my duties.

Professional Societies

American Society of Mechanical Engineer

Member of the ASME Committee on Operation and Maintenance of Nuclear Power

Plants-W3 on Inservice Testing of Pumps and Valves.

O

.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
'

O
In the Matter of )

)
METROPOLITAN EDIS0N COMPANY, ) Docket No. 50-289ET AL )
(Three Mile Island Nuclear )

Station Unit 1) )

NRC STAFF TESTIMONY OF JOHN J. ZUDANS
RELATIVE TO BOARD QUESTION REGARDING UCS CONTENTION #6

QUESTION

"The board wants more than just a schedule for testing of reactor

coolant system safety and relief valves, as is required pur.;uant to

NUREG-0578.O Is there reasonable assurance that the tests will be

successful, e.g., that there is good evidence that these valves

will indeed perform in an accident environment?"

RESPONSE

The answer to this board question is contained in my re7ponse to

UCS Contention #6.

O
. .
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{} 1 CHAIRMAN SMITH: Go received.

2 (The document previously

3 marked USC Exhbit 5 for

O 4 identification was received

5 in evidence.)

6 MR. CUTCHIN: The witnesses are available for

7 cross exmination.

8 DR. JORDAN: I don't know whether mine is a

9 clarifying question or a substantive one, f o r Mr. Jensen . I

10 thought it might be well to get it out of the way early.

11 BOARD EXAMINATION

12 EY DE. JORDAN:

13 Q On page 4, in response to Question 7, you say:

(~\q,)
*

.

14 "The releases to the public," the second sentence, "The

15 releases to the public for the large-break 10CA were

16 calculated to be a thyroid dose of 0.26 rem and a whole-body

I'7 dose of 0.0085 rem at the edge of the exclusion area, and a

18 thyroid dose of 0.07 rem and a whole-body dose of 0.0075 rem

19 at the low population zone boundary."

20 Those do not come even close to the numbers that I

21 find in looking at the SER a t the opera ting license stage.

22 Do you have a copy of the SEE with you? Csn you show me how

23 those numbers --

24 A (%'ITNESS JE NSEN ) I ha ve ene back on the table.
u

25 (?ausa.)

O

ALDERSON REPORTING COMPANY, INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345
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1 The confusion is between the design basis accident

2 and the large-break 10CA. The design basis accident was for

3 the plant for the purpose of calculating the doses, the

4 maximum doses to the public. That was done assuming there

5 was a large amount of release of radioactive material from

6 the core.

7 Q So therefore, you did not use the design basis

8 figures?,

9 A (WITNESS JENSEN) No.

10 0 What figures are these?

11 A (WITNESS JENSEN) Let me find that. This comes

'12 from section 1 t4 . 2. 2 , .3, .7. It is titled " Environmental

; 13 Analysis of a Loss-of-Coolan t Accidents."

14 0 Th'is is the environmen tal analysis. All right.

15 A (WITNESS JENSEN) These doses are based on the
,

16 expected releases from a large-break loss-of-coolant
I

17 accident rather than the design basis accident where a much

18 larger amount of release of radioactive. material was

19 assumed.
1

20 0 What are the circumstances, then, that you assumed
.

21 for your figures or that was assumed in the SEE in order to

22 get the environnental doses? How are they different? "as

23 it the wind velocities, the value of the mixing chi over q,
,

t

24 or what?
w)

25 A (WITNESS JE3SEN) Frimarily, the core damace that
!

|O
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1 would have to occur, I believe.

2 C I see. In other words, the values for the design

3 basis LCCA assume the 100 percent release of gaseous fission

'/ 4 products? The releases you took were those calculated

5 accordinc to 50.u6, then?

6 A (WITNESS JENSEN) This assumes that the activity

7 associated with the gas in all the fuel rod was assumed to

8 be released --

9 0 All of the gas?

10 A (WITNESS JENSEN) The noble gas activity -- some

11 of the noble gases were released, I guess. Ba sically , what

12 I was trying to show here was that for this large-break LOCA

13 event, which is using the values of the activity released

() 14 frbs the core, assuming there was some' core damage -- which

15 they did here, but still less than design basis accident --

16 that those releases to the public were still much less than

17 the cuidelines of 10 CFR Fart 100. There was some core

18 damage, but not to the extent that was assumed for the

19 design basis accident.

20 0 I understand now why -- where you got.your figures
,

' 21 from. I guess I don't understand the rationale for not

i
22 assuming the design basis LCCA.

23 A (WITNESS JENSEN) I was trying to say, "Here is a

; /~ 24 lo ss -o f-coo l an t accident with some core damage. Thece

~'
25 values of dose were calculated. However, fo r this

O
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() 1 stuck-open PORY case, there would be no core damage. So the

2 doses expected to the public would be less."

3 This is rertainly -- neither one of these are the

O
4 design basis event for siting the plant.

5 0 I understand what you're saying. I was a little

6 surprised, because this was the accident at TMI-2, and in

7 that case the releases were very much larger than the ones

8 you are assuming so far as the source term is concerned.

9 A (WITNESS JENSEN) I don't know what they were at

10 TMI-2, but, of course, the core was damaged, because the

11 high pressure injection water was shut off prematurely.

12 Well, here I have assumed that the high-pressure

13 injection system would operate and cool the core and keep it

_)
~

14 covered so there would be no core damage.
,

15 Q Thank you.

16 (Board conferring.)

I'7 CHAIRMAN SMITH: Es. Weiss, I don ' t have

18 cross-examination plan for tr. Jensen.

19 MS. WEISS: I am not sure if I have one either. I

| 20 am riffling through my papers to see if I ha ve anything . I
;

! 21 wasn't expectino to get this far.

22 CHAIEMAN SMITH: I haven't lost it. My innediate

i
i 23 concern is have I lost something.
|

|

('D 24 *S. WEISSs Mo.
J

.

25 CHAIR"AN SMITH: Mr. Pornsife?

O
|

I
I
r
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1 MR. DORNSIFE If I could ask you, with your last
[}

2 questions, the numbers that Mr. Jensen used, I just happen

3 to have Table 14-46 of the FSAE.

O 4 DR. JORDANS .Yes. I was looking at Table 15. I

5 understand.

6 E3. DORNSIFEs It is based on 1 percent failed

7 fuel, reactor coolant activity, with just the gas activity

8 being released, which they call the " realistic" analysis.

9 CROSS EXAdINATION

10 SY MB. DORNSIFEs

11 0 Are you generally familiar with.the upgrading that

12 has been performed on both the PCRV and the block valve?

13 A ('4ITNESS JENSEN) Somewhat. To the extent that it

()"

14 is written in the "RC safety evaluation report.

15 0 In your judgment,- how much has the reliability

16 been improved with the upgrading compared to if both

17 components would have been made safety grade? Can you give

18 me a qualitative discussion about that, what your opinion

19 is? In other words, where it would not meet the

20 safety-grade qualifications and how f ar away is that,

21 qualitatively, from being fully safety grade?

22 A (WIT 4FSS JENSEN) Well, I understand that the

23 primary difference between the PORV and the block' valve and

24 being fully safety crade is in the single-failure
/

25 requirement that would be on the safety-grade systen. _I
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1 suppose mora valves would ha ve to be added.
)

2 0 In that vein, how close does having the

3 availability or having the ability for the operator to

O 4 switch to either diesel in the control room improve the

5 reliability compared to if there were two valves?

6 I realize you don't have a numerical quantitative

7 -- I am looking for a qualitative answer. Is that a lot of

8 reliability compared to if it were fully safety grade, a

9 little? I am looking more a t failure rates of components

10 now. That is primarily the electrical power supply seems--

11 fairly reliable. It is the component failure now that nay

12 be a problem. That's the type of thing I am looking for.

13 MS. WEISS: I would like it to be established,
,

() 14 before the witness answers, that he has any information

15 about the failure rates of the components. It is certainly

16 not within the scope of his testimony. He may but --

1'7 'G . DD R N SIF E : I wasn't looking for a quantitative

18 answer --

19 MS. WEISSs I am not sure -- his qualitative

20 opinion micht be useful if it were based on some knowledge,

21 but I don't believe it would be useful if it were sheer

22 speculation.

23 CHAIR %AN SMITH: Would you address Ms. Weiss'

|,/~} 24 concerns in your-answer, too?

| \'
25 WITNESS JENSEN: I have looked at the failure

;
I
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1 rates of PDFVs in the past history of D&W plant operation.,

2 I believe the numbers were 9 frilures out of some 300

3 challenges. A number of these failures were done --

O
,

'

4 occurred during plant startup and testing and did not occur

5 at power.

6 BY MR. DDRNSIFE

7 0 I think that specific was directed toward the

8 power supplies of the block valves, not the FORV. Are block

9 valves of that nature typically pretty reliable components?

10 Do they have a high failure rate? Would that be a factor,

11 an overwhelming factor?

12 A (WITNESS JENSEN) As far as adding the es!ergency *

13 power to the block valve, it would make the system e, ore
!

'

14 reliable in terms of the' ability to close and isolate. If

15 that is what you are talking about the ability to close--

| 16 and isolate -- adding the emergency power to the FORY I

17 don *t believe would-increase its ability to close, because
,

18 it closes under loss of power.

19 As far as improving th e ability of the valves to.

20 open on denand, I suppose adding emergency power to the PORV

21 would assist there.

22 0 The power supply for the FORV, was it always from

23 the battery, do you know?

24 A '(WITNESS JENSEN) No, I don't.

. vi
25 0 You don't know if it is was really upgraded?

O
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/"% 1 A (WITNESS JENSEN) No.
\J.

2 MS. DURNSIFE I have no further questions.

3 (Paure.)

O 4 DR. JORDAN: I nay have a few questions, but I

i
5 will have to look'up somethinc first.

1

6 Hr. Baxter, do you have any questions?
.

7 MR. BAXTER: No, I don't. -

8 (Pause.)

9 FURTHER EOARD EXAMINATION

10 BY DR. J3RDAN:

11 Q I want to refer you to NUREG-0737, under section

12 II-K 3. 2. On page III-140. Are you gentlemen familia'r with
,

1

13 this requirement in the review plan? Do you know whether

() 14 the licensee is submitting the reports required on the --

15 schedule shown in there?

16 A (WITNESS JENSEN) I don 't know whether it will be

l'7 submitted on schedule or'not. I don' t know what the

18 schedule is.

19 C It says, for example, under " Implementation,"

20 second pa ra p ra ph : "All applicants for operating license

21 should submit documentation four mcnths prior to the

22 expected issuance of the staff's safety evaluation report or

! 23 four monthe prior to the listed implementation date,

# 24 whichever is later." The implementation date'is given as

' 25 January 1, 1981. So, presumably, the licensee has submitted

,

O
J

"
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1 these documents.

2 Have you seen and reviewed those dccuments, or do

3 you know anyone who has?

O
4

5

6

7,

8

9

10

11

-

12

13
.

14

15

16

17

18

i

| 19

| M

21

22

23

| 24

25

O>
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1 (Pause.)p)%
2 A (WIT:iTFS JENSEN) ! don't reme=ber seeing thic

j

3 particula r report. I don 't know whethat it has been

O 4 submitted Or not.

5 A (WITNESS ZUDANS) I have not see such a report

6 either.

7 0 Then I won't ask you any questions concernino the

8 staff's evaluation of that report or how you are proceeding,

9 if you haven't seen it.

10 (Pause.)

11 Q Mr. Zudans, on page 3 of your testimony, first

12 full paragraph, it sa ys , q uo te: '"GDC-14 requires that the

13 reactor coolant prescu,re boundary sb111 be designed,
144 fabricated, erected and tested so as-to have an extremely

,

15 low probability of abnormal leakage, of rapidly propagating
-

16 failure, and of gross rupture." Quote.

I'7 Do you know that the POEV's do have a low

18 probability, and what standards or criteria do ycu use for

19 makinc the judgment of low probability

.

20 A (WITNESS ZUDANS) I know that the pressure

I 21 integrity for the safety valve and the PCEV have met the
t

1

; 22 standards that were in effect at the time that the plant wa s
!
'

23 licensed. And that was the AShE Section 3 requirements for

p 24 pressure integrity.,

1 '~ \/'

25 0 Your quotation seys that they shall be tested so'

O
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(} 1 as to have an extremely low probability of abnormal

2 leakage. How do you -- and you do have some figures I think

3 you have quoted on the frequency of failures of PORV's.

4 Yy question is, does that f requency of failures

5 meet the requiroments of GDC-14 for low probability, or are

6 there any requirements at all for probability?

7 It says, "to have an extremely low probability of

8 abnormal leakage." Hasn't the staff, on a Standard Review

9 Plan perhaps, made an interpretation of what is meant by

10 GDC-14 when applied to PCRV's, and haven't they given some

11 guidance on what is meant by the low probability?

12 A (WITSESS ZUDA'NS) No, I do not have any guidance

13 on what is meant to be low probability.

) 14 0 Are you familiar with the Standard Review Plan on

15 PORV's?

16 A (WITNESS ZUDANS) Standard Review Plan, I_am

17 famil'iar with Standard Peview Plan 393, which discusses

| 18 operability assurance programs for pumps and valvec.- In

19 that, we are required to evaluate the pressure integrity of

20 the valve and also the operability of the valve.

21 Q These are valves that form part of the coolant

22 . pr es sure boundary ?

'
23 A (WITNESS ZUDANS) Yes.

{J')
24 7 And there is no guidance on what is meant by " low

25 probability of abnormal leakage" in the Standard Eeview

i

|
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1 Plan?

2 A ( W I T '.' E S S ZUDANS) In the racsive mode, where the

3 valve is not required to operate, you must meet ASME Code

O 4 Section 3 rules.

5 Q Does that give a probability?

6 A (WITNESS ZUDANS)' No. The ASME Code does not give
a

7 any probability.

8 0 Is there a NUREG -- I mean --

9 MS. L'rI S S : Eeg Guide?

10 DR. JORDAN: Reg Guide. Thank you.

11 BY DR. J3RDANs (Resuming)

12 0 Is there a Reg Guide that assists in the,

:

13 interpretation of this GDC-14 with respect to valves? Does

14 it addresc the problem of probability?

15 A (WITNESS ZUDANS) Not that I know of.
.

16 0 Do you believe tha t the PORV's have a low

17 probability of abnormal leakage?

i

18 A (WIThESS ZUDANS) Yes.'

19 0 On page a you mentioned, in your answer to

20 Question.7, that t h ee tests performed to date did not cover

21 loadings which resulted from two phased flow or solid fluid

22 flow. Is this the section that the staff has reservations,

23 yet -- is this the area in which the staff has rerervations

T 24 concerning the adequacy of the testing program?
\

25 A (WITN?IS ZUDANS) Yar.

.i

O
4

i
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(~) 1 O Oces the staff believe that the te cting program is
v

2 going adequately in this respect? And if so, what is the

3 basis for believing that the program will lead to confidence
,
! \
'#' 4 that the valves will be able to handle two-phase flow or

5 solid flow?

6 A (WITNESS ZUDANS) The commente which were prepared

7 for revision 1, July '80 EFFI program, the comments which

8 were prepared by the staff fer that program include one

9 paragraph which requires the two-phase flow and solid fluid

10 flow to be part of the test program. I believe the staff

11 will require that kind of testing before any judgment can be

12 made on the tect.

13 0 Is the staff cufficiently confident in the outcome
,

n
s ) 14 that they believe that restart should be permitted before
RJ

15 the tests are finished?

16 A (WIT"FSS ZUDANS) Yes, we a re .

17 0 Why?

18 A (WITNFSS ZUDANS) Because of the nearures that

19 have been taken by the licensee to lessen the effect of a

20 stuck-open POP.V. These measures are listed in my answer to

21 Question No. 10 on page 6. the installation of sensors a,
i

Z2 b, c and d.

23 0 I see, okay. You started to mention them

24 briefly. Go ahead.

25 A ( 'a'I T N E S S ZUDANS) The installation of th e senrors,

7-
> )

| w/
i
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[}
1 which vill be installed prior to the restart, that vill

2 allow the operator to know the position of the valves. The

3 small break LOCA procedures, which require the POEV to be

O 4 closed early in the transient; the fact that the FORV's and

5 block valves are povered from energency power tuses; and

6 small break LOCA procedures have been upgraded and approved

7 by the staff; and the fact that the valve, in the succeedinc

8 paragraph, that the valves will be challenged considerably

9 less. We believe that is a very favorable aspect of the

10 program.

11 0 Do you think it might be a good idea for the

'

12 nuclear plants to operate wi th the block valve closed, to

13 reduce the challenges from the PORV?
,

14 A (WITNESS ZUDANS) I would pref ace my a nswe,r by

15 saying that I am not qualified to ansk notem questions.

16 But I never have believed that if you have a valve that is

17 there for a purpose, such as this one,.of pressure

18 regulation, that you should bicek it off if it is shown to

19 be operable.

20 0 We did haar the reason the vslve was put there was

21 to ride through certain loss of load transients. That seems

22 now to have disappeared. Is it worthwhile, in view of the

23 possibility of the failure and the subsequent LOCA -- on

(''#
T 24 balance, should the bicek valves be left closed, the
|

\' 25 ramaining reason being it is kind of a backup'for the safety

O
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O i 1ve?

2 Have you considered these alternativer?

f 3 A ( W IT';E SS ZUDANS) I have not really considered

4 this in great detail.
,

I
5 0 On page 7, the first paragraph, you says "There

:

i 6 has been verified by operating experience -- "This has been

7 verified by operating experience, since there have been 20"

i

8 transients as of 5/80, which wculd have, with the old set

j 9 points, opened the PORV and did not with the new set

j 10 points." Quote.
J

-

j 11 Did the reactor protection trip in each of those
!

*

12 csses?

13 A (WITNESS ZUDANS) I don't know.

14 0 I had a question with respect to,the next

15 paragraph, but it has already been answered.,

.

1 16 If you remember, there were some questions of the

.|
17 Licensee's panel with respect to some of the requirements of

18 the NUEEG-0758, Section 2.1.2, particularly with respect to

' 19 the circuitry that goes along with the PCRV, the fact that

20 it is not single failure-proof.

21 And in view of the fact that these circuits can

22 indeed result in a failure of the PORV, I then also question

23 you as to whether they should be upgraded to safety grade

24 since it does affect the pressure boundary?

25 A ( '.* I!h E SS ZUDANS) I believe that some of the

O
1

ALDERSON REPORTING COMPANY, INC,

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

, -2346
.- .-

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554
i-



8841

1 cirruitry will be upgraded a s a result of the ICE Bulletin

2 79-01E in terms of the environmental qualifications of the

3 circuitry. As far as whether it should be safety grade, I

4 cannot offer an opinion.

5 Q There will be an upgrading of the circuitry

6 involved?

7 A (WIT. NESS ZUDANS) Yes, I believe there will be.

8 0 ! think tha t's all the questions I had for Mr.

9 Zudans. I will see if I had any more for Mr. Jensen.

10 XR. BAXTER4 Could I ask one follow-up of Mr.

11 Zudans while you are looking at your notes.

12 DR. JORDANS Yes, please do. It would be a good

13 time.

14 CRCFS-EXAMINATION ON BOARD, EXAMINATION

15 BY MR. BAXTEE:

16 0 Dr. Jordan asked you about whether it was safe to

17 restart TMI-1 pending the completion of the EPPI test

18 program. To ycur knowledge, has the Commicsion or the staff

19 ordered any pr?ssurired water reactors shut down pendino the

; 20 completion of that program, that test program?
i

21 A (WITNFSS ZUDANS) No.
!

22 MR. DORNSIFEs I would like-to ask a follow up
!

| 23 while we are waiting.

24 PY MR. DDRNSIFEs

V 25 0 Could you tell us what is so different about

-|

|O
i

i

I
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( 1 two-phase and aclid flow that makes it a unique situation as
s

N _ ,,!
_

2 far as the valve tectinc? Is it strictly loading on the

3 valve or are th're other considerationc involved?
[ )
\"' 4 A (WIT:.FSS ZUDAhS) I don't believe that the loading

5 is the primary interest. The primary interect with

6 two-phase flow is the capacity of the valve, and that is why

7 the staff is interested in two-phase flow testinc.

8 0 In other words, the two phase flow -- certainly,

9 solid flow, you pr bably get more capacity, mora pounds of

10 fluid out of the system than stean flow; is that not

11 correct?

12 A (WITNESS ZUDANS) Yes.

13 0 The concern ir that possibly with slug or
,-

\ ) 14 two-phase flow there may be discontinuity, you may get less
(./

15 than steam flow?

16 A (WITVESS ZUDANS) I believe that .ith sclid flow

I'7 we are concerned about the loadinc on the valve. You might

18 have higher loadings on the valve due to the colid flow than

19 you would in steam or two-phaca flow.

20 C There are two different concerns, loadin7c for

21 solid flow and capscity for two-pha ce flow?

22 A (WITNESS ZU0ANS) That's correct.

23 FUPTHFR E0ARD EXAMINATION

9 24 9Y DE. J0FDAN:

25 0 I helieve v r. Jone: cuoted the figures on the

,
! )
v

>
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1 capacity of the vsives. I pr<ssume er I cuspect that those

2 were figurec --

3

O 4

5

6

7i

8
0

9

10

11

12

l

13

14

15

16

,

17

18

19

20

21

22

23

1

25

O
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(~') 1 I presume or I surpect that thoce were figures for
%_J

2 stesm releaced in counds por hour. De you think that was --

3 would that be your understanding?-

( )
'# 4 A ('4ITNESS ZUDANS) That's correct.

5 0 Is it significantly less for, say, two phasa flow?

6 A (JITNESS ZUDANS) That's what I think we want to

7 find out.

8 0 You dcn't know yot really?
,

9 A (*/ITNFSS Z U D A!!S ) Yes, sir, wo don't kncv yet.

10 0

11 BY MR. DCENSIFE

12 0 Is there reason to suspect that there would be a

13 large difference, a large reduction? Are there other tests

i ) 14 that have been done with t wo -p h a se flow that lead you to

15 believe that would be the case? Or nobody has verified it

16 yet? Is there any reason th a t you think tha t might be the

l'7 case?

18 A (WITSFSS ZUDANS) I think that no one has really

19 verified it. ''aybe '4 alt can help ma with the two-phase

20 flows a little bit more.

21 A ( 'JI T U E SS JENSEN) I think , in gene ral, f or a flow

22 through pipes, I have looked at a number of experiments, and

23 the flow is greater for two-phase flow than it is for

24 steam.

25 ?Y Di. JLhDAN3

m
h

\ r
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(J 1 0 In pounds per hour?l

2 A (4!!';ESS JENSEN) Yer. It is still greater for

fN 3 solid water.
L)

4 C This must come into your calculations for a

5 small-break LOCE.

6 A (WITNESS JENSEN) Yes, it does. And there are

7 critical-flow tables that are used that are based on

8 experimental data.

9 C I see. Good.

10 DR. JORDANS I think that's all the questions I

11 have.

12 (Scard conferring.)

13 CHAIEPAN SMITH: '/ h a t do you want to do now?
<,,

'w) 14 MS. WEISSs I can do some of this.
'

15 CEOSS EXA INATION

16 PY MS. WEISS:

17 0 For the purposes of this testimony havo you looked

18 at all at the capability of the POEV, M r. Jencen? I a:

19 referring to the amount of water that can flow with the

20 various phases, water, steam, in two phase?

21 A (WITNFSS JENSEN) Yes, I have evalua ted that.

22 O Can you describe the extent of you r evaluation ?

23 A (WITNESS JENSEN) I don't remember the pounds per

h 24 hour off tho top of my head. There are tables that are

25 based on experi.,ents that have been done for critical flow.

,-
|

\/
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() 1 Thoy give the flow rate in pounds per hour per square foot
v

2 as a function of the fluid that enters the valve.

3 0 I want to make sure ! understand what your-,

I )
'

4 assumptions are in your answer to Cuestion 7 with respect to

5 the doses from a stuck-open FORV. Dr. Jordan ask ed you

6 about that. I believe your answer was that those doses

7 assume no core damage; is that correct?

8 A (WITNESS JEN'SEN) The analysis I was referring to

9 from the FSAR had some core damage. The activity in the gap

10 of the fuel rods was releared, which would -- which would

11 occur if the cladding were damaged or burst in some manner.

12 DR. JORDAN: Would this be under the assumptions

13 of 50.45 Appendix K?
,

(_) 14 A (WITNESS JENSEN) I don't know.

15 Q Do you know how those doses would change if you

16 assumed the amount of core damage that had occurred during

1:7 the TMI-2 accident?

18 A (WITNESS JENSEN) They would be increased, but I

19 don't know how much.

20 0 Do you have an idea how much orders of magnitude?

21 A (WITNESS JENSEN) No, I really don 't know.

22 O No idea at all? You stated that you have taken a

23 look at the failure rate of POEVs and tha t you discovered 9

)
'

24 failuras out of 300 challences. Can you discuss that some

25 more, wha t sorts of failures and what the causes were?

fs

'

,,
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[}
1 A (WITNESS JENSEN) This is written up in

,

j 2 NUREG-0565. I haven't looked at that in some time. There

3 were binding stems, I believe, and loss of -- let's see,

('

4 what was it binding stems -- that comes to mind, the' --

4 5 stems, different components would bind up th e valve. They

'
6 would bind up inside the valve.,

7 0 Do you know if any of those failures were due to

8 loss of power, loss of --

9 A (WITNESS JENSEN) I don't know, but I understand

10 the valves were closed on loss of power, at least the one at

11 TMI-1.

12 0 Put with respect to these others, you don't know

13 how many of which that is also true? -

( 14 A (WITSESS JENSEN) I don't remember.-
,

15 0 Mr. Zudans, you stated that you believe the PORY

16 has.a low probability of abnormal leakage. I believe that
i

17 was the final question to you. I just wanted to make sure -

|
18 that I asked-tha question with respect to the exact language>

>

19 in GDC-14. I believe that is extremely low probability of

20 abnormal leakage. Do you believe the PORV has an extremely
1

21 low probability of abnormal leakage?

22 A ( W IT N' ES S ZUDANS) I think if you consider the

23 pressure integrity of that valve, then it has a very

| '{ 24 extremely low probability of leakage, yes.

f
~

25 0 When you say, "If you consider the integrity of
.

O
e
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() 1 the pressure boundary," any opening -

2 A (WITNESS ZUDANS) I did. ' t esy that.

3 0 Any opening of the PORV would constitute a breach

4 of the reactor coolan t pressure boundarys wouldn't it?

l 5 A (WITNESS ZUDANS) Opening would be a normal

6 function of the valve, as long as it closes again.
i
'

7 0 Considering those instances in which the valve has

8 fa'iled to reseat, do you still believe that the FORV has an

i 9 abnormal has an extremely low probability of abnormal--

10 leakage?

11 A (WITNESS ZUDANS) No.
.

12 0 I was also interested in your answers to Dr.

13 Jordan about whether the staff is confident a bo u t the

) 14 outcome of the EPRI test program or the valve testing'

15 program.

16 And his question in connection with that about

l'7 where the staff finds reasonable assurance that the plant is

18 safe enough to operate until those terts are done, I

19 understand your answer to be that you find reasonable

20 assurance based on measures that you have taken to detect a

21 stuck-open PORV and not based on any prejudgment of the
;

22 results of the EPRI program. Is that correct?

23 A (WITNESS ZUDANS) My answer was that I believe the

'{ ) 24 ' sa f e ty of the public will no t be endangered because of the

25 measures thst the TXI staff has taken to first identify the''

!

O
.
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() 1 source of the leakace by the sensors, the procedures, the

2 lessenino of the challenges to the safety systems.

3 I do not like to prejudge a test program.

4 However, there are indications f rom o ther incidents, such as

5 Crystal River, that show some of the some potential--

6 results could occur during the pretesting.

7 0 What incidents other than Crystal River?

8 A (WITNESS ZUDANS) None that have been documented.

9 However, if you have transients, you would have the type of

10 loads that we are talking about.

11 0 Is it your professional opinion that what you

12 observe from the Crystal River event and any other

13 indications that you have would allev you to state with
l~'T

.

the'V 14 confidence that.the te,s tin g program will show that

15 valves are capable of relieving two-phase and solid water

16 flow without a high leakage rate?

17 A (WITNESS ZUDANS) I think the testing program will

18 definitely show that the valves will allow the relieving

19 capability. The amount of leakage, I cannot make a

20 determination on now.

21 0 The testing program goes both the -- it goes to

22 all the valves, I guess, the P0FV, its block valva, and the

23 sa f e ty valve. You referenced measures that the staf f has

f) 24 taken to enhance the ability of the operator to detect a

25 stuck-open FORV. Considering tr. Jones' testimony that
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2 you find reasonable assurance that measures have been taken

3 to protect against safety valve failures?

"

4 MR. BAXTEP: I don't recall any such testimony by

5 Mr. Jones, Mr. Chairman. I object to the characterization.

I 6 CHAIRMAN SMITH: Do you object to a short-cut?

I 7 Mr. Jones is sitting here.

8 MS. WEISS: That's fine. I assume I heard it

t 9 wrong. Was that not what you said?

10 WITNEFS JONES: I do not believe I stated that tha

11 frequency of relief valve -- of safety valve challenges has

12 been increased.

13 CHAIRMAN SMITH: *You will have an opportunity to

( 14 address that ag'ain when you cet the transcript tomorrow.

15 MS. WEISS: I think the question is also a valid

16 question, even if the challenge rate to the safety valve

17 remains the same. In other words, you have taken -- the

18 staff and the licensee have taken certain steps to protect
]

| 19 it against POBV failure. But the safety valves also haven 't
|

' 20 been tested, and what specific measures have you taken to

21 protect against safety valve failure?
I

22 A (WITNESS ZUDANS) I don't think that the safety

23 valves are going to be cnallenged any more now than they

I( 24 were previously.

25 C Take that part out of the question. I don't think

O

ALDERSON REPORTING COMPANY,INC,

300 7th STREET, S.W. REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 564-2345
_ . _ _ , , _ . _ . . . - _ . . . .- ,,, . _ . _ . . . - _ _ . . _ _ ,__



. - _ _ . . _ __ _ --

:

p-.

8851

(} 1 it matters whether they are going to be challenged. More or

j 2 less assuce that they are going to te challenged at the same

3 rate. The point is that the valve has not been qualified to
O

4 operate for two phase or solid water operation. Where do

5 you find reasonable assurance that it is safe to operate the

6 plant under those ronditions? What measures have you taken

7 to protect against failure of the safety valves?
<

8 A (WITNESS 2UDANS) I have not been able te find any

9 occurrences where the safety valve did not perform its

I 10 function, and that-is of over-precsure protection. So I
i

11 really can't address your question very well.

12 0 Wouldn't the answer to my question be that the

13 staff has taken no measures to protect against safety valve
w

14 failure?

15 A (WITNESS 2UDANS) We have no belief at this time

16 that the valves will not operate.

17 0 Why are you doing a test?

18 A (WITNESS 2UDANS) The tests are confirmatory

19 tests.

20 0 What evidence do you have that these are going to
i

21 confirm what you think they are goinc to confirm?
!

22 A (WITNESS ZUDANS) like I said, we had Crystal

23 Eiv?r, which was one, and there has been no evidence that

{) 24 the valve will not perf orm its f unction.

25 C That's interesting. I fird that statenant pops up-

.

l

|
I
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() 1 again and a:ain in NEC docu3ents. You are doing

2 co n firm a to ry tests, and you don't have any evidence one way

3 or the other. Other than the Cryrcal T.iver event, one

4 event, you have no evidence to show that the valve either

5 will work or won 't work under two-phase or solid water

6 flow. Isn't that essentis11y accurate?

7 MR. CUTCHIN4 We need a definition of "will work

8 or won't work." Is the failure that is beine postulated one

9 of failure to open or failure to cloce?

10 CHAIRMAN SMITHS Ms. Weiss, what is your --

11 MS. WEISS: I am trying to decide whether it makes

12 a difference. Let's says failure to -- answer both wayss

13 failure to open and failure to close.

?)\\_ '14 . ITNESS ZUDANS: There is no evidence that I haveW

15 read that the valve will fail to open. And my own personal

16 looking has not found any evidence where the valve did not

l'7 close , eithe r.

18 BY ME. WEISS:

19 0 Was it tested?

20 A (WITNESS ZUDANS) Yes, the valve has been tested

21 for saturated steam.

22 0 They have never been tested for two phase or solid

23 water flow; is that correct?

(.R/ 24 A (VITNESS ZUDANS) Not with documentation, no.

25 0 Other than the Crystal River event, there is no

O
.
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1 evidenca that they vill function as intended for solid wateri

2 and two-phase flow; is tha t correct?

3 A (WITNESS ZUDANS) That's correct.

O
; 4 MS. VEISS: I have no further questions at this
!

5 time. I do have some more, but I don't feel competent to go

6 forward with them.j

7 CHAIRMAN SMITH 4 All righ t. Anything further

8 before we adjourn for this evening?

9 MR. BAXTEE: I hava one, Mr. Chairman.

10 CHAIRMAN SMITHS All right.
t

11 CROSS EXAMINATION

12 BY MR. BAXTEPt

I
13 Q I thought you said in response to Ms. Weiss'

by 14 question about general design criterion 14, that if you.

,

15 considered the PORV opening and failing to reclose, you

16 couldn't say that that represented an abnormally -- an

17 extremely low probability of abnormal leakage. Did you

18 consider in that answer the PCRV block valve and its ability
i

19 to isolate?<

20 A (WITNESS ZUDANS) No, I did not consider the PORV
,

21 block valve.

22 0 Is it part of the reactor coolant system pressure

;- 23 boundaries?

24 A ('JITNESS Z UDAN S) It becomes part of the reactor
,

25 coolant pressure boundary when you close it.

O
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1 3R. BAXTEE: Thank you. That 's all.

2 MR. DORNSIFE: I have one follow-up.
,

3 CROSS EXAMINATION

4 BY 53. DORNSIFEs

5 0 When I ask you what is different about two-phase

6 and solid flow as f ar as loadings on solid flows, isn't it

7 relatively simple without testing to determine what the

8 loadings are on a valve and design the valve structure and

9 supports to take that into account?

10 A (WITNESS ZUDANS) I would say under steady-sta te

11 conditions, yes.

12 0 Really, two-phase flow is the only unknown as far

13 as a possible problem a rea ; is that correct?-

O
V . 14 A (WITNESS ZUDANS) Yes. Except that we know there

15 are tremendous nonlinear 1 ties when it comes to qualifying

16 any valve, any component such as this. Where there are

17 gaps, there are always nonlinearities. We would like to

18 have the tests to confirm the results.

19 0 Mr. Jensen, didn't you testify also that the

20 experiments that have been done on two-phase flow indica te

21 that it is greater typically than steam flow?

22 A (WITNESS JENSEN) Yes.

23 0 There is no reason at this point to think that it

24 would be less, is that not correct, based cn those

25 experiments?

O
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() 1 A (WITNESS JENSEN) We haven' tested a PORY, of

2 course, but there ir da ta for pipes and flows through valves

3 and orifices, but not POBVs. This data shows that the mass
O

4 flow rate for all the other data I have seen, the mass flow

] 5 rate has gone up.

6 0 It would be the same phenomena as the flow through

7 the relief valve; is that not correct?
,

8 A ('iITN ESS JENSEN) The magnitude might change.

9 0 As far as the phenomenon of flow through an

10 orifice, you would expect the same kind of results?

11 A (WITNESS JENSEN) I would think so.

12 MR. DORNSIFEs Thank you.

13 CHAIRMAN SMITH 4 Anything further this evening? *

,

g,)' 14 MR. CUTCHIN: No, Mr. Chairman' .

15 CHAIRMAN SMITHS This panel is not to be excused.

16 That is our understanding.

17 MS. WEISS: I have talked to Mr. Pollard at
1

18 lunchtime at the lunch break today. And unless he is

19 Lazarus, I don't think he is going to be able to make it in
'

20 tomorrow. He sounded very bad.
!

21 CHAIEMAN SMITH: let's consider the possibility

22 that he will not. What will we do in that event? Are the re

23 any recommendations?

][ ) 24 MR. CUTCHIN: With resp ?ct to M r. Jensen, there is

25 no real problem. But with respect to Mr. Zudans, there is

LO
!

.
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2 course, to have him stay a round tomorrow or to have him come

3 back next week or some un'known time is indeed ronewhat

4 burdensome. But it would be nice if we could get some

5 indication. There wasn't -- in fact, there was no rebuttal

6 testimony of Mr. Zudans. I would have thought that the bulk

7 of the questions could have already been focused on before

8 today. I have difficulty conceiving of a great deal that

9 could arise out of what has been covered tod a y that Mr.

10 Pollard would home in on.

11 CHAIREAN SMITH: You are not prepared to release

12 Mr. Zudans, however?

13 MS. WEISS: No.
,

*
14 MR. SAXTER4 I would hope Ms. Weiss would be able

15 to consult with Mr. Pollard this af ternoon yet and come in

16 and finish the examination. Our rebuttal also is only 20-25

17 minutes, part of which was ir. Jordan questioning. It

18 wasn't extensive.

19 MS. WEISSs It may be possible, but it may not.

20 And I will make every effort to do that.

21 CH AIE.*. AN S%ITF : Is it okay with you, Fr. Zudans,

22 if you defer your departure until at least tomorrrw morning,

23 and we will see what happens?

24 WITNESS ZUDANS: Yas.

25 CHAIE?iAN S?. IT H : I.et's make plans fcr -- what are

O
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(} 1 wa going to do tomorrow, than?

2 MB. CUTCHIN: 'Je start off with the argument. And

3 af ter tha t I would have to focus on the schedule here. I

O
4 don't have my next witnesses. I don 't know whether the

5 Licensee does. It doesn't seem likely that we would;get

6 through another issue tomorrow, but I could be surprised.

7 MR. BAXTER: I would have hoped that after the

8 argument on Dr. Beyea's testimony, we could raturn our panel

9 to the stand for cross exsmination on rebuttal.

10 S. WFISS: I don't think that's going to be

11 possible. The man is sick, Mr. Baxter. I am not coing to

12 be able to spend four hours of time tonight going over the

13 rebuttal. He's sick in bed.

14 MR. BAXTER: Yes, ma 'a m. I was just suggesting

15 that you at least check to see --

16 MS. WEISS: I will certainly check.

I'7 ME. BAXTER: -- to see if on 20 or 25 minute

18 rebuttal testimony you can't do it.

19 MS. WEISS: I will certainly check. Eut I thoucht

20 it would be a courtesy to let you all know that I don't

21 think it will be possible. And maybe there is no need for

22 everybody to appear here at 9:00 a.m. tomorrow morning, or

23 8:30.

{) 24 ME. CUTCHIN: We could go forward with the

25 argument tha t was planned, and then we.will just have to sea

O
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[^)/ I how far we go, and when we run out of gas, I guess we have
q,

2 got no choice.

3 CHAIRMAN SMITH: All right.s

(._-)I

4 MR. CUTCHIN: I do not have my witness for the

5 next issue, nor did I plan to bring him up tonight.

6 CHAIRMAN SMITH: That's fine.

7 Ms. Bradford, you may be the entire program for

8 tomorrow morning.

9 MR. TR O'4 P R I D G E : At e:30, M r. Chairman?

10 CHAIRMAN SMITH: Yes.

11 MS. BRADFORD: If you would rather that do that

12 this evening, that would be all right with ne.

13 CHAIRMAN SMITH Are you prepared to de it this
(y =

(,.I 14 evening?

15 MS. BRADFORD: Yes, sir. I was able to get some

16 papers from Mr. Sholly.

I'7 CHAIRMAN SMITH: It doesn 't matter now.

18 55. ERADFORD: If people have to ccme tomorrow

19 anyway.

20 CH AIR.5 AN SMITH: There is nothing to be cained.

21 So if you prefer tomorrow, we will keep it at 8:30

|
| 22 to mo rro w .

i 23 MS. RRADFORD: That's fine. Thank you, sir.

) 24 CHAIRMAN SMITH That will give us a chance to

25 prepare for it, too.

,--

N.
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1 Fo we will adjourn until 3:30 tomorrow.

|2 ( '.i h e r e u p o n , a t 4: 54 p.m., the hearine was

3 adjourned, to reconvene at 6.30 a.m. Friday, December 1c,

O
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