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4 In the matter of: :
:

5 METHOPOLITAN EDISON COMPANY : Docket No. 50-229
: (Eestart) -

6 (Three Mile Island Unit 1) :
:

7 :---------------

8
25 North Court Stree t ,

9 Harrisburg, Pennsylvania

10 Wednesday, April 1, 1981

11 Evidentiary hearing in the above-entitled

12 matter was resumed, pursuant to adjournment, at 9:00 a.m.

13 BEFORE:

14 IVAN W. SMITH, Esq., Chairman,
Atomic Saf ety and Licensing Board

15
DR. WALTER H. JCEDAN, 5 ember

16
DR. LINDA W. LITTLE, Member

17
i
' Also present on behalf of the Ecard:

18
S. DOBIS MORAN,

19 Clerk to the Board

20

21

2a v
24

D(, c
0

| 25

q\
ALCERSON REPCRTING CCMPANY. INC.

400 VIRGINIA AVE S.W., WASHINGTCN. O C. 20024 (202) 554 2345



16,817

1 APPEARANCES:

2 On-behalf of the Licensee, hetropolitan Edison
Company

3
GEORGE F. TECWBRIDGE, Esq.

4 THOMAS A. BAXTER, Esq.
MS. NANCY KNOWLES

S Shaw, Pittnan, Potts and Trowbridge,
1800 Street, N.W.,

6 Washington, D. C.

7- On behalf of the Conmonwealth of Pennsylvanias

8 WILLIAM DORNSIFE,
Nuclear Encineer

9'

On behalf of Union of Concerned Ecientists:
10

ELLYN WEISS, Esq.,
11 ROBEET D. POLLARD

Harmon E Weiss,
12 -172 5 I S treet ,. N .W .

Washington, D. C.
13

On behalf of the 2egulatory Staff:
14

JAMES TCURTELLCITE, Esq.
15 JAMES 5. CUTCHIN, Esq.'

Office of Executive Legal Director,
1e United States N uclear Regulatory Comnission,

Washington, D. C.
-17

18

19

20

21

22

23

24

25

' ALDER $CN AEPORT|NG COMPANY, INC.

400 VIRG;NIA AVE., S.W., NA$heNGTCN. O.C. 20024 (202) 554 2345
-



}
'

I
I A ,

I
1

CONTENTS
--------

.

-
2 1

|

1 CROSS
WITNESS: DIRECT CROSS REDIRECT RECROSS 3 CARD ON SOARDs3 :

!

!

4 James Curry -

i
Iand

Jared Wermiel (Resumed) f|e 5
M Sy Mr. Pollard - 16,830

'

n

3 6'
By Ms. Weiss 16,840

* By Mr. Pollard 16,852
n
R 7'
~

Afternoon Session--pp 16,900z
8 8" LIMITED APPEARANCE STATEMENT OF: PAGE
d '

d 9
j Albert Manik, 16,900

j 10 Middletcwn, Pennsylvania
E CROSS
5 WITNESS: DIRECT CROSS REDIFIC"' PICRCSS 30ARD CN BOARDe 11<
3 ~

Frank H. Rowsome, .: 12' - '

| 2 By Mr. Cutchin 16,906
3 3v Dr. Jordan 16,909

i-
13 -

By Ms. Weiss 16,924
By Mr. Dornsife 16,927g 34

d By Mr. Baxter 16,929
'= I .

9 15
E James Curry
*

. and
- 1h

it JAred Wermiel (Resumed)*
Sv Mr. Pollard 16,950.. y'r --

d By Ms. Weiss 16,957
E Sv Mr. Pollard 16,959 '

= 18 -
!

C
.

By Ms. Weiss 16,977=.
.

,

39 : By Mr. Jolla-d '6,981
|

| 3 Ev Ms. Weiss 16,983 i
'

, n , - ,

i Sv Mr. Pollard 16,988
20 -

By Mr. Dornsife 17,001
, ,

; Ev Mr. Baxter 17,01421 i -

LIMITED APPEARANCE STATEMENT OF: PAGE

r ' j

Dr. James R. Spang, 17,028'

23 A=erican Society of Utility Investors

24 Donald Hossler 17,038
!

25 ) ,

A !
I i

| i
j ALDERSON REPORTING COMPANY. INC. i

.. ..



.

-
1

!

B

1'
i _C _O _N _T _E _N _T _S |

,

2 _

CROSSWITNESS:
DIRECT CROSS REDIRECT RECROSS SOARD ON BOARD.3 --

4| James Curry 8

and
Jared Wermiel (Resumed)5e

; By Ms. Weiss 17,058'

n

3 6i

*
:

-
1 N u

| b 7
., ,

S ElgiglT1
'

8a

9 NUMBER IDENTIFIED IN EVIDENCE9-

i
$ 39

UCS 32. 16,879 16,885
i
=
5 11
.< ;

$ '

'f 12 |
r .

:- i

E ) ,a '

E
I 3 141 E, NRC Staff Testimony of Frank H. Rowsome Relative

E to the Interim Reliability Evaluation Pl*an
r 15 's ( Board Q ue stio n 3 ) --------------------------------- page 16 , 9 0 7,= -

- ~

- 16m
:d

d 17
'

,

E l-

5 18 , i
: I
-

.

C 19
2

| M

20 !

21
.

22 ! !

23

24
'

i
!

!
25 *

'i.

*:
.

] IALDERSON REPORTING COMPANY, INC. i
1

-. _ _ _ . . _ . _ . _ - -. ___



16,818

1 23ECIEE13EE I

2 (9:02 a.m.)

3 CHAIRMAN SMITH: Is there any preliminary business?

4 53. TOURTILLCTTE: Mr. Chairman, a couple of

5 matters. One, the environmental impact appraisal of the

6 staff was sailed out on Monday, the 30th, and should be in

7 everybody's hands shortly.

8 The second ma tter concerns the schedule of

9 submitting proposed findings, and as the Board will recall,

10 we had pretty much agreed ancng the parties we would submit

11 proposed findings on-the design issues on the first of Yay.

12 At that time it was assuned that we would be through the

13 design issues by April the 1st, and of course that has not

14' been- what has cccurred.

15 The parties on the design issue have agreed that

16 those findings would be submitted instead of May 1 on June

17 1, and their reply findings would be due a month later, Jul'y

18 1.

19 Regarding other outstanding matters, the Staff

20 provided a copy of its version of the history or background

21 findings, and the Licensee intends to have its additicas and

22 supplementation to that and hopefully have the whole thing

23 finalized so that we can submit that to the Board by yay 1.

- 24 On nanagement we hope.to be sble to provide the ,

a

25 findings by May 15, again with reply findings due one :enth

ALCERSON REPORTING OOMPANY,INC,
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1 later, June 15. And in the emergency planning area ve have

2 not been able to arrive at a conclusion about when those

3 findings might be submitted, primarily because of the,

4 present uncertainty of the schedule.

5 In management I might also add tha t we have not

6 been able to get in touch with louise Bradford to ask her if

7 that is satisf actory with her, but assuming that it is, why,

8 that would be the date.

9 (Board conferring.)

10 CHAIRMAN SMITH: Mr. Trowbridge.

11 MB. TE0W3 RIDGE: -I would confirm Licensee's

12 agreement with the three dates that Mr. Tourtellotte

13 mentioned, namely May 1 for the procedural findings, Ma y 15

14 for management,-and June 1 for design findings. We slipped

15 the last with great reluctance. Ms. Weiss had indicated to

16 us that they would have difficulty. meeting the May 1 date,

17 the Staff had indicated the same, and we concluded we simply

18 cannot file findings of the quality expected by the Board

19 largely because the testimony in this srea has gone on

20 longer and prevented in particular Tom Saxter and his

21 assistants f rom working on the findings as we had expected.

22 CHAI32AN SMITH: is. Weiss.

23 MS. WEISS: I would just confirm that I believe it

,

24 is necessary to have this additional time in order to do the

' 25 findings in any degree of-detail or quality.

ALDERSCN AEPORT;NG CCMPANY. lNC.

400 VIRGINIA AVE, S.W.. WASHINGTON, O C. 20024 (202) 554-2345
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1 CHAIRMAN SMITH 4 All right. We will discuss at a

2 separate session the problem presented by the continuing

3 open nature of the emergency plannir1 problems. I think we
,

4 might have to consider going up to the Commission on

5 emergency planning and telling them --

| 6 MR. TOURIELLOTTE: I would also want to add that

7 this picking of the date for the design issue fincings also

8 makes sese assumptions about the ability to close out those

9 design items in the SEE to the satisfaction of the Board.

10 And I do not want the Board to take this representation as

11 the date that we are seeking to close out and to submit

12 findings as some kind of an indication on the Staf f's part

13 at this time that we in fact are going to be able to do that.

14 I am still working with the technical staff and

15 have a meeting proposed tomorrow between myself and Mr.

16 Denton and some other members of the technical staff to work

17 out these problems. I will advise the Board as soon 4s T

18 can as to the outcome.

19 CHAIRMAN SMITH: Is there anything that we could be

20 doing to assist? You suggested that early determination of
,

!
21 the Board, what we required to be satisfied would be

22 important; but is there anything else?

23 MR. TCUETELLOTTE: Actually, what I was referring

24 to there is the first thing that has to be done is the Staff

25 has to address the items in the SER, and then it will be

ALDERSCN REPORTING COMDANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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1 presented to the Board, and I have no way of knowing whether

2 what the Staff is going to do, whether we will meet your--

3 requirements or net. I would hope that they would, but

4 there is a possibility that they would not.

5 CHAIRMAN SMITH. I do not have anything particular

6 in mind, but you will recall, for exanple, we sensed that

7 certain management issues were fading away, and we brought

8 that up and addressed it, and indeed they did to a large

9 extent -- they had faded away, and we addressed it in a

10 rather abbreviated var and adequately, too, I think.

11 If there is anything else of that nature that we

12 can be helpful on, why, we should be alerted to it and bring

13 it to our attention.

14 Anything f urther ?,

|

|

|
15 MS. WEISS: I had a couple of matters, %r. Chairman.

16 First, the transcripts are getting to the public

17 document oftet as late -- document room in Washington as

18 ' late as three weeks'after the date of the hearing, and I

19 just would appeal to the Board to see if there is any way to

.
20 speed tha t u p .

!

| 21 'CHAIRMAY SMITH: Yes, there is, and I am glad you

22 raised to. The last time I checked it was within about
.

23 seven days which was pretty good tine, and I will inquire

24 into it. We.do have the responsibility for the transcripts

25 -- that-has been transferred from the Office of the
.

'.JERSoN REPoRitNG CCMPANY, INC,

400 VIRG'NIA AVE., S.W., WASHINGTCN, D.C. 20024 (202) 554 2345
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1 Secretary to the Board panel, and so we do have come control

2 over it; and I will inquire today.

3 ES. WEISS: Thank you.

4 (Board conferring.)

5' CHAIRMAN SMITH: We keep a lib ra ry of the-

6 transcripts in the hearing room.

! 7 MS. WEISS: Thank you.

8 The second thing I wanted to bring up are the tech

9 specs. I as not quite sure exactly how to do this, so I

10 thought I would bring it up before ve leave. There have

11 been many references throughout the hearing to requirements

12 that will be incorporated into the tech specs for the plant

13 prior to_ restart, changes.that vill be made in the tech

14 specs.

15 And as we are beginning to get the findings

16 together, it has occurred to us that we really ought to have

17 those so=e place on the public record before the hearing is

| 18 over. And I do not know what the schedule is for producinq
!

19 those, o r if there is ' any nechanism for saking those public.

20 CHAIRMAN SMITH: Mr. Trowbridge.

!

21 53. TROWBRIDGE: We had not an ticipated, Mr.
|

22 Chairman, that the tech specs any : ore than some of the

23 ' final procedures vould necessarily be ec=pleted during the

24 ' course ' of this hearing. They would be in the category for_s

25 the most part of implementa tien by the staff of requirements

|

|

. ALCERSCN REPORTING COMPANY iNC, j
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1 approved or established by this Board.

2 DR. JORDA3: Aren't tech specs part of the restart

3 report?

4 ER. PAXTE3: Cur proposed tech specs are in Chapter

5 11.

6 MR. CUTCHIN: Certain technical specifications, Mr.

7 Chairman, are also the subject of Coard order items,

8 particularly items related to ICE Bulletin 79-05. There was

9 a direction there that certain tech specs would be submitted

10 to the Staff. At the time of the writing of NUEIG-0680 the

11 Staff had not received both tech specs and the safety

12 evaluation supporting those tech specs which is required of

13 Licensee.

14 That ca.tter will be updated in the supplement to

15 NUREG-0680, but I have no reason to believe now that that

16 item will be finally written off on as the licensee

17 indicates. That is something that is normally finalired

18 such closer to.the time tha t the plant would be e s tim a ted to

19 be ready for restart.

20 (Board conferring.)

21 DR. JORDAN: Before Mr. Pollard continues his cross

22 examination I just want to suggest one procedural item.

23 Finish with your guestions on Wersiel's testinony but before )
|

_
24 Mr. Curry starts I would like to suggest that he take us

25 through one - of these -- at least one of the fault tree

.

I
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1 dia;rans shovin; h0V he puts the nu:bers in and so on. At

2 least I do not underss and it thercu;h2y, and I think it

3 sight save time. So -- t" ;c ahead with your --

4 (Beard conferrin;.)

5 DR. JORDAN: I'm sorry. It looks like I was ahead

6 of time, but I von't need to nake this speech later.

7 (Lauchter.)

8 52. POLLARD: I think that vould be very helpful.

9 I just wanted to continue en this discussion of the

to technical specifications.

11 In UCS* viev part of the proposed findin;s which we

12 would intend to subnit would depend upon an assess:ent of

13 the actual techni:al specifications.- Frc ny evn experience

14 I know that when technical specifications -- an atten;t is

15 made to write then, it- f requently has been found in the past

16 that the plant design or the availability of instrenentation

17 precludes the adoption of sone particular tecnnical

18 specification.

19 Also, in the testimony ve have heen ;cin; th:cc;h

20 in the last few days the reliability of particular systens

21 can be affected by the allowable cutage tine for any

22 particular train er systen, anf : a2 senevhat a t a less to

23 understand how I can prepare pre;csed findin;s withcut

24 seeing what the actual technical specifications are ;cin; to

25 he.

AL EA$CN 3EPCRn%G CCMP ANY. :%C.
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1 Now, I did r.o t fully follow the discussion tha t we

2 have just had. It seems to me that the Staff counsel <as

3 saying that typically these are not available and that

4 somehow just because that is the normal way of doing things

5 we should not expect to receive technical specifications

6 before we have to dc our proposed findings.

7 And I just want to express the view I do not agree
.

8 with th a t . I think they are a vital part for much of the

9 testimony that has gone on through this hearing.

10 3R. TROWBEIDGE: Mr. Chairman, as I think Mr.

11 Pollard well knows, there have been many, many operating

12 license hearings before the NRC and the AEC before it.

13 Technical specifications have s1vays been a matter in some

14 cases of discussion, but always the final preparation has

15 been one of the items that came along after the hearing and

18 as part of the signoff process by Staff.

17 In this case, the case of this proceeding, it seems

18 to me you have very explicit directions from the Commission

19 that' you take the requirements so f ar as far as you feel you

20 need to take them and specify them, but the detailed

21 information '.s left to the director unless the Board
|

22 concludes otherwise.
;

23 CHAIRMAN SMITH: I am trying to recall, Mr.

24 Pollard, if.I have ever seenuan initial decision by a

| 25 Licensing Board which goes beyond ra ther general license
I

i
.

ALCERSON REPORTING COMPANY,INC,
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1 conditions, even down to the point of tech specs, and I

2 cannot. Maybe you can help se on it, but I just --

3 (Board conferring.)

4 CHAIRZAN SMITH: Mr. Brenner and Dr. Little pointed

5 out that they have seen initial decisions by licensing

6 Boards refer to tech specs and make require:ents for tech

7 specs, making the general statement that tech specs shall

8 include certain conditions, but never to the point where ve

9 actually get into the approval of specific tech specs, nor

10 do ve, of course, ever write tech specs in an initial

11 decision.

12 It seems to se -- and this is not a rulina or

13 anything. I'm just trying to open it up fcr disccssion. It

14 seems to me that the appropriate place to challenge adequacy

15 of tech specs is when they do not -- when they are issued

16 after the hearing if they do not comport with conditions se t
, ,

17 out by the Board and approved by the Conmission. Then you

18 have a show cause opportunity, but it just does not seem to

19 se to be an appropriate part of the f .tial decision itself,

20 but I do not know.

21 We vill hear argument on it. I call upon ny

22 experir- e and the experience of others. I just do not

- 23 recall that being a judicial NEC procedure, if I understand

24 correctly what yo2 are asking-for.

25 MR. TE0kmPIDGE: Mr. Chairman, I would like to

.

ALCERSON REPORTING COMPANY. INC.

~ 400 VRGINIA AVE., S?N, NASHLNGTCN. O C. 20024 (202) 554-2345
., -



1

I'

:

A

i

15,827

1 point out that this suggestion comes e xtrao rdinarily Iate in

2 the game. If this had been important to UCS ve should have

3 heard about it many months age.

4 The 3 card has been allowed to esti: ate a hearing
,

t

5 schedule to the Co= mission. Ihe Eca rd invited comments from

! 6 all of the parties on what the hearing schedule sigau be.

7 Had anyone mentioned technical specifications had -to be

8 prepared and signed off, April 30 would have been a

9 ridiculous date. So vould Nay 30.

10 CHAIRHAN SMITH: Well, tr. A t is generally the
,

11 Board's view of it. And-if you want to move us fro: that

f

12 view, I guess the ball is over there for you to do it.
.

13 DR. JORDAN: Could I ask a questien of the

14 licensee? There vill he -- you do have proposed tech s;ecs

15 now. Are those not subject to challenge. If they do not

16 s ee t the requirements of the Co:sission's Orders, then they

17 would be subject to challenge at this time.

18 EE. TE0W33IDGE: They could have been. There was

19 a:;1e opportunity to do that.

20 ME. BAXTE2: The requirenents are going to be set

21 by this Board in its initial decision to a certain extent

22. and then by the Co= mission.

1 23 DE. JOEDAN: Yes.

.24 CHAIEHAN-S5ITH: That is another reason for what

25' the tradition has been is sometimes the . require:ents of tech

- .

AL0EASoN REPORTING C098 ANY. ;NC,
?
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1 specs are not known un til the initial decision issues,

2 except that there are many tech specs which are not at issue

3 in the case. Maybe.you are referring to those.
.

4 MB. POLLARD: Yes, I underst= nd now. I think this

5 discussion has been helpful. Thank you.

6 DR. JORDAN: I might ask the Etaff is there a

7 similar situation with respect to other B C'4 plants, tha t
.

8 although the modifications have been made, the tech specs

9 still remain to be finalired?

10 MR. CUTCHIN: Dr. Jordan, I am not a wa re that that

11 is the case . I believe that any time there was a design

12 modification with approval for continued operation, the tech

13 spec reflecting the existence of the modification had to be

14 in being at the time of operation with that modifica tion in

15 place. However, I might suggest that for a look at types of '

i
18 technical specifications that were the subject of the ICE

17 hulletin, those appear at pages C-2-24 and 15 of the NUREG

18 Report 0680, and tavs are very specific.
. ,

!

! 19 In many instances they say that the change, for

i .

; 20 example, will be added reducing existing high pressure
1
!

21 reactor trip set point f rom 2390 to 2300, and if someone

|
22 vants to argue whether 90 psi is the appropriato change,

| 22 that has been in the record nov since June of 1980. "any

24 others are equally specific. So it is difficult to see what

25 a problem could be with those types of specifice.
i

i

I

!
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1 he are not rewriting the total tech specs fer the

2 plant. They are going to address specific design

3 modifications that came out of compliance with the

4 Commission's orders or whatever the Eoard might decide to

5 impose.

6 DR. LITTLE: Mr. Dornsife, there is one item that

7 we would like to have taken care of prior to the emergency

8 planning testimony by several people with the Commonwealth.

9 In reviewing the professional qualifications statements,

10 particularly of Mr . Lothrop and Mr. Lamazin, and to some

11 extent General Smith, we found that there was not sufficient

12 detail to make an opinion on their qualifications to do the

13 jobs that they are doing. For example, it sayt -- some of

14 them would say "I was a professional military man" with no

'1S indication of what type of rank and wha t branch of service-

16 and what job functions were involved and that sort of thing.

17 We would like a more specliic resume for those

~ 18 three people. The ones from Ms. 311ey and Mrs. Cox and

19 several others appeared to be'okay.

20 CHAIRMAN SMITH: You may proceed, Mr. Pollard.

21 Whereupon,

22 JAMES CUREY

23 AND

24 JARED WER IEL

25 the witnesses on the stand at the time'of recess, resumed

ALDERSCN REPCRTING COMPANY,INC,

400 VIRGtNIA AVE., S.W., WASHINGTON, D.C. 20024 (2321554-234$
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1 the stand and vere "c:ther examined and testified as follovs:+

2 CECSS EXA!!NA7CN - Fesu:ed

3 O. r. _ e_ . o 3 7_'. A _ D -w
. .

4 Q If we could return briefly, Mr. Ver:iel, tc cur

~

discussica yesterday of the use of eter;ency feedvater flev

6 indications to the stean generators and its Ole in

7 cont cilin; the level in stes: ;enera:O s. This was

5 add ressed on page 3 cf ycur testiseny.

g re r. _e a,.. n-- ne..,y, ., a. g . a. - a. . a r., . . , . , ., , s . _< < < s . .nf _ . __ a .. . . .. ..

10 the effect that the ener;ency f eedvater flew instrumentation

11 was not needed to manually cent ci the stet: ;enerate

12 level, is that ccrrect?

13 A (W!! NESS "EEf!IL) I do not believe that is what I

14 said entirely. :-believe what I said was tc cont:01 1r'rel

15 in_the stea: ;enerator the cJerator would prefer to use his

16 level indi:a tion as o;;osed to flev indic:ttion f:0: th e

-17 pus;, because if he used the flow indicati7n he must infer

.

18 what his level would he instead of ;ettin; a direct

19 indication.

20 Q Oka y .- Have ycc reviewed c: ha d cccasien tc exanine

21 the basic design of auto:atic stea cenerate: level control
.

22 syst ens ?

(~am=.gren a evT;r) h,, ?. .%. a v e- .c..T r23 A --- ----- .

24 Q I'i you were.tcid that one.Of the input signals to

25 an autenatic level cont:01 systen was f eedvater flow

,

AL:EASON REN:ArAG OOUPAAY. NC.
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1 indication or feedvater flow seasurement, do you think that

2 mi;ht change your opinion as to the usefulness of flow

3 indication for the operator in centrollin; level?

4 A (WITNESS WEEXIEL) No, I do not think so because an

5 automatic indication can be done quite quickly hy a

6 conparator or some device like that. The operater, I think,

7 would require some ti:e to assimilate that kind Of

8 information and then make the appropriate adjustment.

9 0 You would agree with me that energency feedvater is

to not heated as the normal feedvater is, is that correct?

11 A (WITNESS WEED!EL) Emergency feedvater is not

12 heated?

13 Q That is right.

- 14 A (2IT'iESS WEE 5!EL) No, it is not heated, that is.

15 correct.

16 C And that if you added cold, relatively cold water

17 to the water.vhich is boiling in the stean generator, would

18 that not initially cause a decrease in the level by

19 collapsing the steam voids?

20 A- (WITNESS WEEMIEL) Yes, it would.

21 Q So that if he was relying . upon his Icvol indicatica

22 and increased feedvater flow, he might ree a decrease in

23 level .

24 A (WITNESS WEE!!EL) He sight, yes.-

25 DE. JOEDAN: Mr. Ver:1el, I guess I an a little

ALOER$CN REPCRONG COMPANY,INC.
.1 .

. 400 vtAG;MA AVL S.W, WASWhGTON. OC 20C24 (202 554-2345
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1 confused. You said th a t the opet; tor would p ro b a bly watch

2 his level indication primarily, but vculd he not want the

3 flow indica tion in helping him arrive at the proper level?

4 Isn't that an important ad3 anrt to the operator?

5 WITNESS WEREIEL: Yes, it is. I d id not mean to;

| 6 imply it was not important or he would not use it, not at

7 all. I just -- what I meant to say was if he is con trolling

8 level in the steam generatcr, I believa he will be more

9 interested in his level instrunent directly.

10 DR. JCEDAN: All right. Okay.

11 (Pause.)

12 BY MP. POLLAED: (Resuming)

13 C Will there be safety grade enerd ncy feedwater flow

14 indication at the time of re sta r t ?

15 A (WITNESS WERMIEL ) Yes, there will be.

-16 Q Okay. When we terminated yesterda y we were

17 discussing the level indication for the condensate storage

18 tanks which is discussed beginning on page 6 cf your

19 testimony under item III, which refers us to item II.A.2.1

| 20 which is on page 21 of your testimony. And under the
!

! 21 comment section there you say that "The f ully red undant

22 condensa te storage tank level arrangement is scheduled for

23 im plemen ta tion by . Ja nuary .1,19 8 2 in accordance with

24 NUREG-0737 longterm requirements."

25 Can you tell me, please, where specifically in

ALDERSON REPCRTING COMPANY,INC.

, 400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554 2345
L.



__ .

i

|

16,833

1 NUEEG-0737 it estshlishes s January 1, 'E2 date for

2 redundant condensate stcrage tank level?

3 A (WITNESS WEE 5III) In NUEEG-071 undec ite:

4 II.E.1.1, the longters i=plementation date for cperating
i
'

5 reactors is identified as January 1, 1982.

| 6 Q Yes, sir. My question is where is -- I :ean, in
i
i

! 7 item II.E.1.1 can you point te se to show where that ite:

8 addresses condensate stcrage tank level?

9 A (WITNESS WEEMIEL) It does not. All the longters

10 ite=s under II.E.1.1 are lusped together. The s;ecific

11 items are not identified in 0737 individually.

12 Q Can you tell :e then where is the dccu:entation

13 vhich says this ;1rticular requirement is a lengtern

14 requirement rather than a shortter: requirement?

15 A (WITVESS WEE 5IEL) I do not kncv of decu:entation.

16 This is the Staff's practice for this particular iten.

17 Q What =akes it a longters ite=?

18 - A (WITNESS WEE 5IEL) We have found that equipment

19 delivery is a Jevere ispact. Instrumentation delivery has

20 heen a very severe Problem in a nunher of cases, and in th e

,

21 cases where plants have safety grade prittry source cf
!

22 vater, the instrumentation they want te provide they want to

23 seet the ;;alification of the primary scurce. In other

24 verds, they want to provide safety grade -indication, and the

25 saf ety grade instrumentation required has =quipmen t delivery

ALOE:ScN REPCRENG COMP ANY tNC.
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1 impact.ptchlems. This is what we have fcund.

2 :n cases where the primary water source '.as not

3 been a safety grade source, an off-the-shelf instrument can
.

4 be provided, and this is a singler thing to get.

5 OR. JCEDAN: Was this identified as a shcrtters

6 ites in NUEEG-057S?

- e. NrSs a __a v.er_t_. v. . 4s no. e 4_4e_a _4 ._r7 st _ .. . . . . .-- _

8 NUEEG-057E at all. It is not a lessens learned ites. This

9 ccses out of the NUEEG-0511 and NUEIO-0635 reviews and is

10 identified, I believe, as additional shorttern ite: nurter

11 one in the table.

12 BY "E. 301LAED: (Eesuming)

13 0 You have led, of course, to the next question.

14 Under the consents section on page 21 of your testinony ycu

15 call this a lengters require =ent, but over en the left you

16 call it a shorttern require =ent. And if I understsnd your

17 .testi=cny just now, as I correct that the principal basis

18 that the NEC is using to decide whether a requirement shoulf

19 be accc=plished in the shortter c the lengter: is One of

20 practicality rather than based upon any assess: cat of the

21 safety atonificance?

22 ,A (WITNESS TEE *IEL) No, sir. We ascess the safety
.

23 - significance of all ~ shortter: and longtern iters. The

24 shorttern items were meant for insediate er very shortters

25 . imple:enta tion. In the case of redundant level indicatica

.
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1 ve recognized that there is presently level indication on

2 both condensate s.torage tanks, that its impact on overall

3 system reliability was not great, and therefore, we

4 recognired that since there are these problems with

5 equipment delivery and such that we could grant a stay or a

6 time period, interi: time period where the item did not have

7 to be implemented if thers were problems in doing that.

8 (Counsel for UCS conferring.)

9 0 Were there any items among the requirements for

10 emergency feedwater systems that the Staff has considered so

11 vital that they would require them to be implemented prior

12 to restart even l' there were equipment availarility

13 problems?

14 A (WITNESS WERMIEL) I do not --

15 CHAIRMAN SMITH: What are the bounds of yeur

16 question?

17 3R. POLLARD: Of all the requirements applicable to

18 emergency feedwater systens.

WITNESS WIRMIELs- I do not recall any offhand. I
19

20 do not -- I cannot :hink of any at this time.
BY ER. POLLAR3* (Resuming)

21

22 C What compensating features or compensating actions

23 have been taken to justify allowing restart without the
redundant ' safety grade level indication for the' rrimary24

25 vater source at TMI-1?

ALOERScN REPORTING COMPANY,iNC.
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|
( 1 A (VITNESS WER.?!EL) A compensating feature? The
|

2 fact that there is indication on the priaary source now, the;

:

3 fact that there are actually two tanks, that there are

4 backup water supplies, backup procedures, and procedures for

5 utilizing the backup water supplies ve felt for the

6 shortters were sufficiant.
|

7 Q So it is again a question of'the level of risks

8 posed by the present design as to how long you are going to

9 allow that level of risk to persist.

10 A (WITNESS WERMIEL) And the fact that when ve view

11 it in the overall system ;oint reliability its impact is not

12 severe.

13 Q But it is severe enough that you are unwilling to

14 let the plant' operate for the rest of its fesign lifetime in

i 15 this confi.uration.

16 A (WITNESS WEEP.IEL) Yes. We feel this is a feature

.17 that . sho uld be incorporated in the design because it has

18 m e rit . .

19 (Counsel for UCS conferring.)

20 Q In'the Staff *G determination that eventually they
|

i 21 s ho uld . h a ve to have safety grade redundant level indication
i

22 for the primary source of water for energency feedvater at
i

23 THI-l did the Etaf f make the findi7e that the prevision of

24 -that' instrumentation would provide substantial additional ,

1

~25 protection which is required for.the public health and 1

|
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|

I
1 safety? j

l

2 I an reading fron the regulations of 50.109 which '

3 is entitled "Eackfitting," which says under what conditions

4 the Commission may require backfitting of a facility.

5 A (WITNESS WERMIEL) No, I do not believe reference

6 to that part of 10 CFR 50 was in the thinking process.

7 C Well, I am not asking whether you specifically

8 considered this regulation. My question is will the

9 provision of this instrunentation provide substantial

10 additional protectior. for the public health and safety?

11 A (WITNESS WERMIEL) I do not know how to define the

12 word " substantial." I believe I just said its 1spact in the

13 overall reliability of the system is no t that creat. So

14 again, I cannot pat bounds on the word " substantial," and I

15 do not know how to answer that question.

16 Q Let me ask it a different way. Su ppese -- nak e th e

17 ass ump tion that af ter restart occurs Metropolitan Edison

18 comes back to the Staff and says we are not going to put in

19 the redundant level instrunentation on the condensate

20 storage tank.

21 Do you consider that instrumentation -- that

22 requirement to be so solid a requirement that you would then

23 order the plant-shut down?

24 A- (WITNESS WERhIEL) I think we would have to take

25 that particular point under advisement and consider it on a

L
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1 case by case basis for this particular plant. "e vculd vant

2 justification for why they do not propose to de it when we

3 have asked for it, and tBen we would nake our -- use our

4 engineering judgment to deternine if that j ustifica tion

S varranted their case.

6 Q Eut I an correct as f a r as the inf erna tion you nov

7 have available to you and the decisions the staff has :ade,

8 you have decided that this is a requirenent that must be

9 implenented in the longtern.

10 A- (WITNESS "EREIEL) Yes, sir. And we --

11 C But you are not villing to say th a t the basis for

12 providing it nust be ingle ented is it veuld prcvide

13 substantial additional pcotection for the public?

14 A (WIINESS WEREIEL) I just do act kncv that that was

15 what was involved when this particular iten was created. I

16 did not develop the criteria, and I do not kncv vhat tne

17 people that did vece thinking.

18 I know that ve'have decided that it does provide a

19 seasure of additional capability to the operator which vt

20 feel is -- i t h as . n e ri t .

21 C Do ycc Kncy af any other legal authority or

22 regulaticas which give the NEC the authority to inpese

23 additional requirements without naking the finding that it

24 would. provide-substantial additional protection for the

25 health and safety of the public?

. I

i
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1 73. CUTCHIN: I object, Mr. Chairman. If he is
,

2 asking for a legal interpretatica, I think the question

3 should be directed to one who could give a le;al

4 interpretation.

5 CHAIRMAN SMITH If in th e performance of his

6 duties he has to make a determination as to -- or act under

7 advice as to what is legally within the Commission's ;urviev

8 to enforce, then he can answer. If he does not kncv, then

9 he can say that.

10 WITNESS WERMIEL: I really do not know what is in

11 the purview of the Commission's enforcement policy for

12 backfits. I know we at times in our licensing we recommand

13 backfits, and we review them, as I have said, with our

14 engineerin; judgment on a case by case basis, and we right

15 safety evaluations which are reviewed by other staff people

16 and eventually go to the Commission for concurrence.-

.

17 Tha t is. basically whas I do, and that is my

18 understanding of the ,rocess.

19 (Counsel for UCS conferring.)

20 BY MR. POLLARD: 4 Resuming)

21 Q . When you make a recommendation for a change in

i 22 design or a backfit, dF you make that recommendation on the

23 basis that it.vould provide suostantial additional

24 protection for the public, or do you make that
..

25 recommendation just on anything t. hat has merit that would
I

|
|
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1 result in an improvement?

2 A (WITNESS WERMIEL) No. We make th e reco.mmenda tion

3 tha t the public health and safety would be improved. The

4 word " substantial" I find so subjective and such a measure

j 5 of degree that it is argumentative, you know, and we make --
!

|_ 6 we make judgments, and of course we would review it then, if

7 that is the way the regulation reads, as a substantial

8 improvement.

9 In other words, we are not making recommendations

10 lightly. We would do it because health and safety would be

11 improved, we feel

12 3Y MS. WEISS:

| 13 0 Do you have any idea how many backfit " orders go out
|

14 to operating plants in a year?

| 15 7 (WITNESS WERZIEL) Absolutely no idea.

16 0 It's a very rare thing, isn't it?

17 A (WITNESS WERMIEL) Not lately it has not been, not

18 at all.

19 Q It is not something --

20 DR.' JORDAN: I missed the question. .

h 21 BY MS. WEISS: (Resuming)
i
'

22 Q I'am trying to get a fix for whether it is normal

23 operating procedure at the NRC to issue bs'ckfit orders any

24 time you think that safety at the plant might be improved.

25 A (WITNESS WERMIEL) We are constantly reviewing

.
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1 plants a t different stages for backfits, and we make backfit

2 recormendations. lately, of course, we have made quite a

3 few.

4 Q Would you say there was a fairly high standard of

5 improvement, that you do not issue a backfit order to an

6 operating plant any time you think the safety can be

7 improved somewhat?

8 MR. BAXTER: Mr. Chairman, I object to the

9 materiality of this line of questioning. 'ie ha ve no

10 indication that the licensee is not acing to implement this

11 requirement, and it is clea rly stated by the witness that it

12 is a requirement that the Staff has imposed, and why they

13 have imposed it and what degree of improvement he thinks is

14 going to come from it. Why the exploration of a legal

15 authority is beyond me.

16 CHAIRMAN SMITH: I think your objection may be

17 sustainable now. However, if the concept is not explored by

18 Es. Weiss, it is going to be explored by the Boa rd when we

19 try to determine what the basis is for deferring the safety

20 grade automatic initiation. So the same questions will be

21 relevant then. As a matter of -f act, I have been-waiting for

22 a hiatus in their examination to ask some questions of the

.23 Board on this area. I think your objection is correct; that

24 is the state of the record.

25 On this one particular item if it is not at issue,

.
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1 vell, all right, then we will sustain the objection; but the

2 general line of questioning will come up again, I am sure.
.

3 MS. WEISS: I am just as happy to let the Board

4 bring it up.

5 WITNESS WERMIEL: I would like to make an overall

6 sta temen t. You know, we are concentrating on one itsm, and

7 we have been looking, the Staf f has looked at emergency

8 feedwater systes reliability. This is a part of the overall

9 upgrade of reliability and is a part of a number of

10 backfits; therefore, we consider the improvement in

11 reliability a substanti'al improvement or benefit to public

12 health and safety, this being a part of that. In and of

13 itself I do not know that I would characterire it as such.

14 BY MS. WEISS: (Resuming)

15 0 Well, the questions I was just asking you were

16 general questions, and they did not go --

17 A (WITNESS WERMIEL) Okay.
,

18 0 Precisely to this amendment, but the question that

19. is on my mind and I think is on the Board's mir.d at the

20 moment is af ter you impose backfit order, and I think we

21 would all agree that that is a significant action which is

22 not taken lightly --

23 A (WITNESS WERMIEL) Yes.

24 0 _ And it includes _ deadlines, as it did in this case,

25 and_ deadlines yrior to restart. The plant is down until

|
<

>

|
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1 certain things are accomplished.

2 I would like to ha ve some feel that you have

3 criteria for vaiving those, that they are not infinitely

4 flexible based upon what ".r. Pollard referred to as

5 practicalities. Please feel free to coraent on that if you

6 would like to.

7 A (WITNESS WERMIEL) As I said, you know, we f elt

8 that the protection provided by the existing desi,n, this

9 particular itez was such that on an interim basis the

10 implementation of this was not issediately required in the

11 short ters, and that was the judgment that we used.

12 C Well, we are also against this backdrop. Ve are,

13 also considering the energency feedvater auto:atic

14 initiation.

15 A (WITNESS WERZIII) Yes, we are.

16 Q And asny other ite s. So can you give me an idea

17 if you have some general criteria by which you judge, for

18 example, if licensee comes to you three weeks ago -- I think

19 there was a meeting in Er. Ross ' of fice which you may have

20. attended, Mr. Denwood Ross.

21 CHAIRZAN SEIIH: Ms. Weiss, we -- Zr. Ross as

22 present and discusring in general'NUEEG-0737 itens, and in

23 particular water level indication in the reacter vessel

24 where the same debate has come up, and ! might commend t2at

25 for your reading. And I urge you-to continue your ingriry,

AI.OEASON REPCRTING COMPANY. .NC.
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|

1 because there are confusing items open there as far as the

2 Board is concerned.

3 BT MS. WEISS. (Resuming)

4 0 Well, the question simply was that it has happened

5 in the past in this ca se, a nd I think it is reasonable to

l
i .6 anticipate that it will happen in the future that the
l

7 Licensee will come to you and say we have problems with

8 meeting this deadline; can you give us six months or until

9 the next refueling or whatever.

10 Are there some criteria by which you are going to

11 judge those requests?

12 A (WITNESS WERMIEL) I think generally we would, as I

13 say, study these particular items on a case basis for this

14 particular plant. We would look at what is provided as a
,

i

15 backup, say, to the implementation of the particular

16 concern. We would look to see based on our engineering

17 judgr.ent whether. that backup provides sufficient assurance

| 18 of maintaining the public health and saf ety on an int:rir
,

,

19 basis.
!

| 20 We may even ask for a numeriral probabilistic

to decida that from21 approach to our decision to make that --

22 a probability standpoint the particular item caa be delayed,

23 that suf ficient def ense, in depth is available in the current

| 24 plant 7;*E.ngement to-allow the delay.
I.
i 25 CHAIBMAN SMITH: How about cost effectiveness? In

ALDERSoN REPORTING COMPANY. INC.

400 V'RGINIA AVE., S.W WASHINGTON, D.C. 20C24 (202) 554-2345
,



_ _ _ _ _ _ - _ _ -

1
i

1
i

|

16,845

1 the first instance do you take th a t into account?

2 WITNESS WERMIEL: We have not, at least in my

3 knowledge, ever assessed cost in our licensing practice that

4 I am aware of in my verk.

5 CHAIRMAN SMITH: You would --

6 WITNESS WEEMIEL: Indirectly I suppose cost is a

7 concern, because if an item requires the plant to be shut

8 down, then cost ir certainly a concern because every time --

9 every day the plant is shut down is a substantial burden on

10 the utility. So I believe it is only indirectly that this

11 particular type of cost is assimilated in the licensing

12 p ra ct ice .

13 DH. JORDAN: This topic, of course, will be pursued

14 more generally by the Board when we get to discussions of

15 the improvement of all the items from the restart design and

16 its estimated probability Mr. Pollard referred to yesterday,

17 and whether the probability estimates with restart are

18 really high enough, and so it is -- as I say, we vill

19 discuss the totality, but the Board will not be involved

20 wi.th the individual things. However, that does not prevent

21 Mr. Pollari from-looking at the individual items.

22 WIT.MISS WERMIEL: I understand.

23 CHAIEMAN EMITH: "s. W eiss, I interrupted you to

24 point out that we had Dr.' Boss, and I forgot to ever get to

25 . sy. point on it , so if you thought it was a pointless
~

I

.
1
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i

1 interruption, it was.

2 I do commend the reading of the transcript on that,
|

| 3 and recognizing who Dr. Ross is and what his
|

! 4 responsibilities a re, you have to take into account that
!

5 this witness may not be at the level where those judgments

6 are made. However, I still urge you to determine to the

7 extent that you can what he does know about it.

8 ES. WEISS: A gratuitous comment is on the way, but
i

.

9 I have noticed that sometimes there is a disjunction between

10 the person who makes the decision and the person who knows

11 the information upon which the decision is based. And I

12 generally would rather have the latter, and I think I

| 13 probably do.

14 BY MS. WEISS: (Resuming)

| 15 0 You mentioned as one criterion you look a t what

18 exists to back up the system, and ! think Er. Pollard will

17 pursue that with respect to backups to the condensate
!
| 18 storage tank level indication. But I wanted to pursue just
!

! 19 a bit on. backup to automatic initiation of emergency
1

20 feedwater.

21 Would it be generally accurate to characterine your

22 testimony yesterday as h,aving stated the opinion that bleed

23 and feed provides the requisite backup, at least in the

24 - interim , which compensates f or _ emergency f eedwa ter automatic

25 initiation?

|

|
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1 A (WITNESS WERHIEL) That is part of its In the

2 event the existing automatic initiation system did fail,

3 feed and bleed is part of the backup. Further backup is

4 provided by the operator's capability to manually compensate

5 for the failure that might compromise his ability to deliver

6 emergency feedwater flow, and the time period in which he

7 can take action which we deem to be sufficient.

8 Q Within five minutes?

9 A (WITNESS WERMIEL) No. He has 20 minutes by

10 analysis as a minimum now.

11 Q So you have defined success differently for

12 purposes of that analysis than you have for 5 . Curry's

13 analysis of success, emergency feedwater initiation.

14 A (WITNESS WEREIEL) Mr. Curry has already testified

15 that he looked at a specific case, a five minute case. He

16 did not look at recovery capability over a 20-minute period,

17 and I believe that is on the record.

18 Q Have you analyzed the capability of an operator to

19 recover within 20 m3 nates any of these scenarios that Mr.

20 Curry presents - the loss of offsite power, less of DC

21 power, loss of AC power, loss of main f eedwater?

22 A (FITNESS CURRY) I have not, no.

23 Q Do you know?

24 A (WITNESS CURRY) .I believe in the EEW reliability-

25 study, tha t is, BAW 1524, the 15-minute and 30-minute cases

.
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1 are discussed and described, and there is some credit for

2 recovery included in there.

3 (Counsel for UCS conferring.)

4 0 And is it still accurate that the Staff has not

| 5 received or reviewed a detailed description from the

6 Li'censee of the bleed and feed mode of cooling, that the

7 equipment used and the measures required and the procedures

8 req ui red to manipulate?

9 A (WITNESS WERMIEL) I am not familiar to the extent

10 that we have reviewed feed and bleed. I believe I said on

11 the record that we have not seen an analysis of the decay

12 heat removal capability over an extended period of ti:e for

13 the feed and bleed mode.

14- 0 Faybe the best way to esk it is whether there has

t

| 15 been any change since the ti=e Mr. Jensen testified with

16 respect to what the Sta#f has reviewed?

17 A (WITNESS 'JERMIEL) *Not that I an aware ef.

18 0 The Board has already expressed the opinion that

| 19 they are interested in the general things. I have an easier
i

20 time understanding it when I focus on some c;ecifics. I

21 would just like to pursue for one moment or so the level
!

22 indication on the condensate storage tank where we are nov

23 concerned about'the primauy water supply for the e:ergency

.24 feedvater pumps. ;

25 And if I heard you correctly, you said part of the

i
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1 consideration of the backups available to compensate for not
)

2 having fully redundant safety grade level indication at th e |

3 time of restart was the availability of other water supplies.

4 A (WITNESS WERMIEL) Yes.

5 0 That is correct. Now, in your review of the

6 emergency procedures for transferring the source of water,

7 is it not correct that one of +''e principal indications that

8 the operator will use to decide whether to transfer to the

9 alternate water supply is specifically the condencate level

10 instrumentation?

11 A (WITNESS WERMIEL) Yes, it is.

12 0 Well, if it is the instrumentation'itself which is

13 not fully complying with your longterm requirements at the

14 time of restart and it is that instrrmentation which the
!

i 15 operator will use to determine whether to transfer to the

16 alternate water sources, I have difficulty understaiding how

17 the alternate. water sources can be a compensating feature

18 for not-having the level instrumentation.

|

19 A (WITNESS WERMIEL) If the level instrument should

20 fail, he will know that he must get an alternate source. It

21 : will indicate that he has no level in the condensate storage
F

22 tank and therefore nust recover from that.

23 0 Well, but you have -- what particular type-of

24 failure mode did you assume when you just made that

25 statement?

ALCERSCN REPORTING COMPANY,INC,
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1 A (i!TMESS WERMIEL) Perhaps the power supply to the

2 instruments have failed.

3 Q All right. So can you discuss a failure of the

4 level instrument which indicates adequate water in the

5 condensate storage tank when in f act there is a decreasing

6 level or inadequate water to provide a positive suction head

7 for the pumps?

8 A (WITNESS WERMIEL) He does have two indicators, one

9 on each tank, so I would assune if he got divergent readings

10 from them, he would question the one or the other in an

11 attempt to find out which one is correctly indicating the

12 level.

13 Q Are the levels f or the two condensate storage tanks

14 always the same?

15 A (WITNESS WERMIEL) I believe they are supposed to

16 be, yes. .There is a reserve volume in each tant that is the

17 . sa m e , 150,000 gallons in each tank.

18 Q Yes, but when we are taxing water out of the tanks,

19 do the level of the two tanks decrease in step, that they

20 both are going down always at the same level?

21 A. (WITNESS WERMIEL) The tanks do float on the

22 systen, and they are not supposed to be isolated one from

23 the other normally.

I
24 Q I see. Is this the existing instrementation safety

25 grade with the exception of being not redundant on each tank?

ALDERSoN REPORTING COMPANY,|NC,
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1 A ( WITN E.e' WE3hIEL) I do not recall offhand if it is

2 fully safety ot de. I could not say.

3 0 Will the operability of that instrumentation be a

4 limiting condition for operation in the tech specs?

5 A (WITNESS WERMIEL) I believe there are limiting

6 conditions concerning the volume of water in the tank.

7 0 That was not ny question. Is the operability of

8- the level instruments going to be a limiting condition for

9 operation?

10 A (WITNESS WERMIEL) I do not recall.

11 Q Do you think it shculd be?

12 A (WITNESS WER IEL) I would say 1 nat once the

13 redundancy is provided that certainly sore operability

14 requirement or action statement should be implemented.

15 Q I am not -- let me see if I can -- I am sorry. Let

16 se phrase the question more specifically. It is ny fault.

17 At the time of restart when we will not have redundant level
18 instrumentation on the condensate storage tank do you

19 believe the operability of the instrumentation which will be

20 provided at restart should be the subject of a limiting

21 condition for operation?

22 A (WIT 1ESS WERMIEL) I believe so, yes, because then

23 he could not rerify that he is meeting his tech spec

24 requirement'for providing the required level.

25 Q- Nor could he decide when he needed to switch to an

. ALCERSCN REPORTING COMPANY,INC
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l

1 alterna te wa ter supply.
,

l

1 A (WITNESS WERMIEL) That is true. i

3 0 Thank you.

4 If we can move on now to -- I'm sorry.

5 DR. JORDAN 4 A little clarification.

6 WITNESS WERMIEL: Yes, sir.

7 des JORDAN. The two tanks, A and R, I see on your

8 diagram are connected all right, but are the valves open so

9 that the two levels do re: Sin the same?

10 WITNESS WE3MIEL: They are supposed te be, yes,

11 sir, and they are supposed to be locked open.

12 DR. JCRDANs I see. Okay. That I had not

13 understood. And then you say there is a level indication

14 for each tank.

15 WITNESS WERMIEL4 Yes, sir. Yes, sir, there is.

16 DR. JORDAN: All right. Eventually that will be

17 radundant information on each tank.

18 WITNESS WERMIEL: Yes, sir.

19 DR. JORDAN: Is it ontinucos information on level

20 that is redundant, and i there then a low level alarm? Is

21 that the wir it works?

22 WITNESS WERMIEL: Yes, sir, there is. That is

23 correct.

24 DR. JORDAN: All righ t. That is fine.

25 BY dR. POLL 7ED: (Resuming)

i
1
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1 Q Now, all of the backups that we have just discussed

2 for this condensate level in terms of the alternate water

3 supplies, in terms of bleed and feed, all of t'ose

4 alternatives will still be available after the redundant

5 instrumentation is installed, isn't that correct?

8 A (WITNESS WERMIEL) Ch, yes.

7 0 You do not intend to relax the requirements.

8 A (WITNESS WERMIEL) No, sir.

9 Q So then I an correct that these alternatives are

10 not something tha t have betn added to compensate for the

11 lack of redundant information. It is just that you

12 considered their existence in deciding to allow resta rt

13 without the red undant level instrunentation.

14 A (WITNESS WERMIEL) Ihat is correct.

15 Q Okay. I am referring now to item 4 on the top of

16 page 7 of your testimony. About the middle of the paragraph

17 you refer to recent Licensee eveit reports indicating the

18 need to improve the quality of system testing and

19 maintenance.

20 How recent are those LERs?

21 A (WITNESS WERNIEL) That again is a st?.tement that

22 .comes out of NUREG-0611, and I believe the LEES in question

23 there are for 'a time. period just prior to publishing of that

24 document. I am not familiar with the exact dates for that

25 time period'.

ALCERSCN REPORTING COMPANY. INC.
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1 Q Can you help ne and tell ne about when 0611 was

2 published?

3 A (WITNESS WEREIEL) Let me think a minute. !

4 believe it was published in approximately the' fall of '79

5 sometime, late '70.

6 Q And this was after the other 3CW plants had been

7 permitted to resume operation, is that correct?

8 A (WITNESS WER%IEL) Yes, I believe so.

9 Q Did these Licensee event reports indicate

to deficiencies in the changes that had been required in the

11 short ters which were the basis for allowing the 362 plants

12 to restart?

13 MR. BAXTER: I am scrry. I as confused. I

14 understood 0611 was a report on Westinghouse plants.

15 WITNESS WERMIEL: It is.

16 WITNESS CUREY4 That is correct.

17 ER. POLLAED: Okay. I_as sorry.

18 BY MR. POLLARD: (Resuming)

19 Q Let me slow down. Again, what my concern is that

20 on page 3 of your testimony you are describing the changes

21 that have been made, or actually it begins on page 2, about

22 the bu?.letins imposed the f ollowing specific requirements

23 related to caergency feedvater systems, and then you-discuss

24 the administrative' measures about making sure that valves --

25 periodic checks of proper valve positions, revising

I

|
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,

1 procedures to assure that emergency feedvater system valves
1

2 are returned to their proper operation -- position following I

3 testing, revising the tech specs, informing plant personnel,

4 and operating and maintenance personnel of the seriousness

5 and consequences of simultaneously blocking, and then you

| 6 say these administrative measures improve the availability-

7 of the emergency feedwater system to function on demand.
,

8 Then when we get to page 7 you refer to these

9 recent LERs which indicate the need to impreve the quality

to of system testing and maintenance. And basically my

11 question is did those Licensee event reports occur after the

12 channes on page 3 of your testimony Sad been implemented? I

13 A (WITNESS WERMIEL) I do not think so. The BCW

14 plants were shut down at the time NUREO-0611 was beinq
!

15 compiled.
_

13 0 But what about the Westinghouse plants that the

17 report is written on? Have they been required to modify

'
18 their surveillance and testing procedures?

| 19 A (WITNESS WERMIEL) Yes, they have.

! . 20 0 But nevertheless, .these Licensee event reports

.

21 indicated the need to improve;.the quality of sy. tem testing
i

|

F 22 and maintenance.

23 A (WITNESS WERMIEL) Yes, they did.

24' O You ther continue caying, "Specifically, periodic

25 tes ting and~ maintenance procedures inadvertently result in,

!
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1 or e, more than one emergency feedwater syttes flow train

2 being unavailable during test."

3 Let me stop there and jump down. And then you say,

. The Cffice of Inspection and Enforcement hat .aken action4 "

5 to correct item 1." What specific action did the Office of
L
| 6 Inspection and Enforcement take?

7 A (WITNESS WERMIEL) My understanding of what th e y

8 did was to review plant test procedures, periodic test

9 procedures to verif y that all testing cf emergency feedwater

10 system flow trains was.done on a staggered basis, and that

11 if that was not the case, measures were taken to correct

12 that.

13 0 Okay, then, returning back now to the iten 2 about

14 the testing and maintenance procedures inadvertently result

15 in the emergency feedwater system flow train under test not
|

16 being properly restored to its operational condition

17 following the test or maintent.nce, later you say concerning

18 item 2 Licensees were require to confirm flow path

19 availability of an emergency f aedwater system flow train

20 that has been out of service to perform periodic testing or

21 maintenance.

22 When you say Licensees were_ required, were th e y

23 required to do that before or after the recent Licensee

. 24 event reports that you refer to earlier?
.

25 A (WITNESS WERMIEL) This is a requirement that came

ALDERSON REPORTING COMPANY, ;NC,
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1 after those LERs, and I believe it is based on those LERs.

2 Q And where is that requirement set forth?

3 A (EZTNESS WERIIEL) This is all discussion from

4 NUREG-0611 which is pa rt of item II.E.1.1 of NUREG-0737.

5 DR. JCRDAN: Was this included in the bulletins and

6 orders?

7 WITNESS WERMIEL: It was part of the bulletins and

8 orders task force review, yes, sir. I believe the heading

9 for this whole section of my tecti:ony is REC task force

10 review. Yes, it is.

11 RY MR. POLLARD: (Resuming)

-12 C Now, the corrective action that has been taken, as

13 I understand your testimony, is to implement procedures

14 which equire an operator to determine that emergency

15 feedwater system valves are properly-aligned, and a second

16 operator to independently verify that the valves are

17 properly alipued.

18 My question is why rather than simply checking

19 valve positions yca have not required.an actual flow test of

20 the system?

21 A (WITNESS WERIIEL) We have. That is the next ites.

22 0 Well, but.that is not done except after an' extended

23 outage. What I at concerned about is the periodic tests of

~

24 emergency feedwater.which require canipulation of valves.

25 Simply going back and looking at a handwheel to see whether

|
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1 the valve is open or not in my view is not as reliable as

2 actually performing a flow test. Would you agree with that?

3 A (WITSESS WERMIEL) I would agree, but I do not

4 agree that a flow test is necessarily a practical thing to

5 do while the plant is operating.

6 0 Can you explain to me why not?

7 A (WITNESS WERMIEL) Well, injecting the cold

8 emergency feedwater into the steam generator at 10 percent

9 power might result in some excursica to the system that

to would be unacceptable or unsafe even.

11 Q Has the Staff examined that to de' ermine wh' ether it

12 might or might not be the case?

13 A (WITNESS WEEMIEL) I am not aware that we have

14 looked into it in detail, no. I am also aware -- I mean, in

15 some cases it might not even be possible to do that. I am

16 trying to think of system configurations, and I may be

17 wrong, but I --

18 Q When you say it might not be possible are you

19 talking about Thrse Mile Island Unit l?

20 A (WITNESS WEEMIEL) No, no, I am not talking about

21 Three Mile Island Unit 1.

22 Q So that if I understand, Three Mile Unit 1, you

23 think-inadvertent actuation of emergency feedwater might
,

24 pose a saf ety hazard.

25 A (WITNESS WERMIEL) Inadvertent actuation of

.
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1 emergency feedwater? I do not know tha t it might result in

2 a safety hazard. I do know that it might result in an

3 excursion that would have to be compensated for, and I do

4 not know what the ramifications of that are.

5 C So then am I correct in concluding that you have

6 not done an analysis to weigh the benefits and t her risk of

7 requiring the performance of a flow test?

8 A (WITNESS WERMIEL) No, I have not.

9 Q Has anyone on the staff done that to your knowledge?

10 A (WITNESS WERMIEL) Not tha t I as aware of.

11 Q Are you familiar with past failures where although

12 the valve operator indicated the valve was open, the

13 mechanical failura of the valve had in fact occurred, and

14 the flow path was blocked?
,

15 (Panel of witnesses conferring.)

16 A (WITNESS WERMIEL)- Yes, I could see where that

17 could be a possibility, yes.

18 Q If we could move now to the top of page 9 of your

19 testimony where you are talking about the independence of

20 the turbine-driven pump train from AC power. Is this AC

21 independent air supply safety grade?

22 A (WITNESS WERMIEL) Yes, I believe it is.

23 Q Will it be the subject of a limiting condition

24 operation in the technical spDcifications?

25 A (WITNESS WERE!EL) I do not recall if it is or not.

ALCERSoN REPORTING COMPANY. INC.
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1 Q Do you think it should be?

2 A (WITNESS WERMIEL) It is a passive component, so I

3 am not surs how its opertbility will be verified, but I
i

4 would 2;ay yes, if there was something that would fall within

5 the realm of terh specs, then it should be included, yes.

6 Q Now, moving on to page 9, 'he bottcm, where we nov.

7 begin your testimony on the lessons learned review, and in

8 the middle of that paragraph you are talking about the need.

9 for automatically initiating emergency feedvater system, and

10 you are discussing this in the context of satisfying or

11 consistent with satisfying the requirements of General

12 Design Criterion 20.

13 Is it the Staff's position that the emergency

14 feedvater system must comply with General Design Criterion

15 207 .

16 A (WITNESS WERMIEL) It is currently our practice

17 that it must, yes.

18 0 But that it need not require -- it need not comply

19 with General Design Criterion 20 prior to restart.

20 A (WITNESS WERMIEL) I am not familiar with the

21 details of compliance ~vith GDC 20, and I have not done the

22 reviews against that Genera l Design Criterion,.

23 Q Well, this -- I mean, your testimony states that

24 the analysis of feedvater transients end the results of

25 reliability studies of installed emergency feedvater systems

ALDERSCN REPORTING COMPANY, iNC,
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1 pointed out the need for automatica1Av initiating the

2 emergency feefwater system consistent vl th satisfying the

3 requirements of General Design Criterion 23. And I thout,tt

4 I understood your earlier testimony that the automa tic

5 initiation of the emergency feedwater nystems for Three Mile

6 Island Unit i vill not be accomplished prior to restart.

7 A (WITNESS WERMIEL) The aafety grade automa tic

8 initiation would not, that is right.

9 Q That is correct. So am I correct that at the time

to of restart Three Mile Island Unit 1 will not meet General

11 Design Criterion 20?

12 A (WITNESS WERMIEL) What I am saying is I do not

13 know that GDC 20 says that automatic initia tion systems must

14 be safety grade. I am just not familiar with the details.
.

15 If that is what is meant by thir paragraph frca the Lessons

16 Learned NUREG, then what you are saying is correct.

17 Q I do not know if you have it available for

18 reference, General Design Criterion 20, but you have quoted

19 in your testimony the exact words. General Design Criterion

20 20 is entitled " Protection System Functions."
d

21 "The protection system shall be designed: one, to

22 initiate automatically the operation of appropriate systems,

23 including the reactivity control systems,-to assure that

24 specified acceptable fuel design limits are not exceeded as

25 a result of anticipated operational occurrences; and two, to

.
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1 sense accident conditions and to initia te the opera tion of

2 systems and components important to safety."
,

3 A (WITNESS WEREIEL) I would infer from thst

4 discussion that the TMI-1 system at the time of restart was

5 needed because they will have an automatic initiation of

6 emergency feedwater fune*. ion.

7 Q But that it will not be safety grade automatic

8 initiation.

9 A (HITNESS WERMIEL) That is correct, and as I was

10 saying, I do not see in that discussio t tha t you've just

11 quotted me where th a t safety grade is m en tioned.

12 (Pause.)

13 CHAIRMAN SMITH: Do you read General Design

14 Criterion 20 to require that the protection system be safety

15 grade or.that the system initia ted by the protection system

16 he safety -- but that it had the casacity to sense the

17 accident conditions and to initiate the operation of systems

18 and components important to safety?

19 M3. POLLARD: Well, 3r. Chairman, with this

20 particular witness I am trying to avoid going over the

21 discussion that we have had earlier as to'whether or not the

22 instrumentation which turns on a particular syste., is part

23 of that system or part of the protection system.

24 I also do not intend to pursue with this witners

25 whether or not meeting General Design Criterion 20 requires

ALCERSCN REPORTING COMPANY. NC,
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1 a safe.y grade system.

2 There is no question in my mind that the

3 instrumentation which turns on emergency feedwater is part

4 of the protection systen, and I think the testimony that is

5 on the record already when we talked about safety grade,

6 saf ety-rela ted, im portant to safety is adequate in that

7 regard, which is why I did not pursue it here. It is no

8 dif ferent f rom the instrumentation which automatically

9 initiates high prassure injection.

10 CHAIRMAN SMITH: I was just having trouble with the

'

11 language of Criterion 20 as it fits into your exchange.

12 Criterlon 20, if we accept your view that the words

13 "important to saf ety" are equal to safety grade, Criterion

*

14 20 says the protection system. It does not say that the

15 protection system would be safety grade, but the protection

16 system shall be designed to sense accident conditions and to

17 initiate the operation of systems, saf ety grade systems.

18 But I understand, but it just did not seem to fit

19 into this exchange t h'a t you are having. The answer and the

20 questions did not seas to match the criteria .

21 MR. POLLARD: I think that is because of the answer

22 I received. This witness thinks GDC 20 can be satisfied by

23 the existing design. I simply decided it is not worth

24 pursuing with'this witness.
.

I

25 BY HR. P3LLAEDs (Sesuming) |
4

e
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1 Q With respect to th e implementation da te for the

2 safety grade automa tic initiation for the Three Mile Island

3 Unit 1 emergency feedvater systems am I correct that in the

4 series of events tha*, occurred originally, NUBEG-0578

5 required this to be accomplished by January 1 of 1991, and

6 then NUREG-0737 required this to be acrocolished by July 1
,

7 of 1981, and in the restart SER which is Staff Exhibit 1,

8 NUREG-0580, on'page C-8-37 the Licensee has proposed a

9 schedule for installation of the fully safety grade longterm

10 design during the first refueling outage after restart.

11 However, the Staff did not accept that and stated that we

12 vill require that the fully safety grade modification

13 described above be installed within 60 days after receipt of

14 the required equipment.

15 And if I understood your testimony that we are now

16 discussing, that this could be delayed until the next

17 refueling after restart.

18 A (WITNESS WERMIEL) That is conceivable. A decision

19 has not been made yet.

20 |

21

22

23

24

25
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1 Q But has the staff abandoned their earlier position

2 that it must be installed sixty days after receipt of the

3 equipment?

4 A (WITNESS WER3IEL) I do not know that we have or

5 not. That may still be. That may end up being our
i

! 6 position. I am not sure.

7 Q Do you know why the staff rejected the original

8 Licensee proposal of not installing this until the first

9 refueling outage after restart and instead imposed upon them

10 the demand to be installed within sixty days af ter the

11 receipt of the required equipment?

12 A- (WITNESS WER3IEL) I thin'k we felt at the time

13 this was written that it was perhaps inportant enough where

14 it should be put it as soon as it should be. Unfortunately,

15 I do not know that that particular requirement holds much

16 weight in that if the equipment delivery was delayed until

I 17 the plant was down f or their ref ueling outage, it never

18 would have been met; that statement never would have been,

|
,

19 met anyway.

20 Q I understand that, which is the reason I am

21 pursuing another area where I am trying to decide what

22 criteria the staff has that are not, in Ms. Weiss ' phrase ,

'

23 infinitely flexible as to when a safety improvement is

24 actually going to be accomplished at TMI-1.

25 A (WITNESS WE35IEL) AJain, I think we would weigh
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1 all the factors involved in implementing the requirement:
1

2 whether or not the plant wo uld be shut down , for ho w long ,

3 what the time factor is between the date of equipment

4 delivery and the proposed shutdown for refueling, wnat is

5 available as backup. All these factors must weigh upon a

6 decision when you are involved with an operating reactor.

7 C Can you identify for me any new information that

8 the staff has obtained that would result in changing the

'9 conclusion that was stated in th3 restart SER that this was

to important enough require that the equipment be installed
,

11 within sixty days after receipt of the equipment?

12 A (WITNESS WERMIEL) I am not aware of any new

13 information, and I am also not aware that the statement will

14 even be chanced.

15 (Counsel for UCS conferring.)

16 0 Can you tell me why the staff thought that this

17 requirement was so importan t that it should be implemented

18 within sixty days after receipt of the equipment, which at

19 that time was estimated to be - "at that time" meaning the

20 time this SE3 was written -- that receipt of the equipment

21 was scheduled for March of '81?

22 A (WITNESS WERMIEL} As I indicated before, I

23 believe, and-has been shown by Mr. Curry's numbers, this

24 does provide a significant improvement in the inmediate

25 reliability of the system. By.immediale I mean the

ALDER $CN REPORTING COMPANY,INC,-
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1 automatic availability of the system. And for that reason

2 we felt it should be put in as soon as practical.

3 MR. POLLARD: We have some requests off the record

4 here for a break, Mr. Chairman. This is a convenient
,

5 breaking point for me.

6 CHAIRMAN SMITH: Fine. Thank you.

7 Let's take a "3-minute morning break.i

8 (Recess.)
!

9 CHAIRMAN SMITH: Are we ready to proceed?

10 Mavte it is helpful f or the parties to know about

11 the schedult for limited appearance statements. We do have

12 one scheduled for 1 o ' clock and two at 5 o'cicck.

13 MR. EAITER: Mr. Chairman, I was not here during

14 February and March when this routine started evidencing

15 itself. Are there any time limits the Board has set for

16 limited appearance statements in terms of the duration?

17 CHAIRMAN SMITH: No. We recommend that they be

18 held from 5 to 10 minutes, but we have not set an absolute

19 time limit. We will approach that on a case-by-case basis.

20 BY MR. PC. LARD:

21 Q Mr. Wermiel, on pace 11 of your testimony towards

22 the end of the first paragraph, in fact the last sentence,

23 you talk about resolution of the equipment, environmental

24 and seismic qualification concerns. Is it staff's position

25 that these concerns are required to be resolved before

ALDERSoN REPORTING COMPANY,INC,
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1 restart? |

2 A ( sITNESS 'a ER MIEL) I am not aware of the de tails

3 of the staff's position on equipment -- the environmental

4 qualification of equipment, and I am also not aware.of the

5 implementation for the seismic qualification or the concern

6 over potential problems with the seismic qualification. I

7 have not seen the schedule on either of those.

8 (Crunsel for UCS conferring.)

9 0 In the staf f 's safe ty evaluation report on
>

10 environmental qualification of safety-related equipment,

11 which was transmitted on Ma rch 2n by a letter dated 2 arch

12 24, 1981 to Mr. Hukill of Metropolitan Edison, it does

13 include a listing of equipment used in the emergency
.

14 feedwater system,

15 If that equipment was found to be not

16 environmentally qualified, would that change your decision

17 as to whether or not Three Mile Island should be allowed to

18 restart?

19 A (WITNESS WER IEL) In my view it would not beJause

20 equipment environmental qualification, again, is not a

21 significant contributor to overall system reliability. The

22 particular environment we are talking about has to do with j

|

23 the steam line break environment, and the' steam line break

24 is a relatively low probability event.

25 C- Is it low enough a probability event that it would
*

|

|
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1 be acceptable if the entire emergency feedwater system

2 failed as a result of the environmental conrequences?

3 A (WITNESS WERMIEL) No, it is not. Eventually th e

4 environment *.1 qualification would have to be assured. But

5 again, on an interim basis that is a low probability

6 occurrence and does not impact my feelings on the overall

7 reliability of the system.

8 0 Mr. Wermiel, could you just ;ive me any example of

9 some defect in the emergency feedwater system that would

10 affect your assessment of its reliability?

11 A (WI a255 WECMIEL) Yes. I would say that if we

12 found that something within the system that was looked at

13 did not meet the single failure criterion, then I believe

14 the reliability would be impacted and would be affected to

15 the point where we would have to look at that particular

16 failure and see what its consequences are and what its

17 effects on reliability are.

18 Q Well, when you made the changes to your testimony

19 yesterday on page 25, you said that the. single-failure

20 ' criterion would not be met prior to restart.

21 A (WITNESS WEREIEL) That has to do with the

22 automatic initiation system again not meeting the

23 single-failure criterion.

24 0 But that did not affect your assessment of vnether

25 or not the system was saf e enough to restart. j

.

ALCERSCN REPORTING COMPANY,INC,

400 VIRGINIA AVE, S.W, WASHINGTON, D.C. 20024 (202) 554 2345



f

16,870

1 A (WITNESS WEFMIEL) We looked at the effect of that

2 single failure, and as I said before, we decided for an

3 interim time period tha t the defense-in-dep th provisions of

4 feed and bleed and operator recovery from the single failure

5 were sufficient to assure a reliable enough system on an

6 interim period for restart.

7 (Cuansel for UCS conferring.)

8 C Is that the only way in which the single-f ailure

9 criterion will not be met at the time of restart ?

10 A (WITNESS WERMIEL) I believe there is another that

11 I mentioned when I was here before that had to do with the

12 steam line break. In the event of a steam line break in one

13 steam generator and a single failure in the flow control

14 valve to the intac t steam generator, you may not

15 automatically deliver e=ergency feedwater. And again, that

16 does not impact on my relative assessment of the reliability

17 of a system because the steam line break is a lov

18 p.obability occurrence.

19 This single failure point will also be corrected

20 by this proposed long-tern upgrade that we have already

21 mentioned. The automatic initiation upgrade includes

22 redundant valves.
~

23 (Pause.)

24 0 In making your judgment is to whether or not the

25 emergency feedwater, system for Three Mile Island Unit 1 is

.
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1 sufficiently reliable, do I understand you to say that you

2 will compensate for the lack of compliance with some

3 requirements by considering the probability of demand for

4 the system? Is that what you are saying when you say you

! 5 are not concerned about the stean line break or high energy
!

6 line break?
I
'

7 A (WITNESS WERMIEL) You are talking about the

8 probability of the initiating event?

9 Q Yes, sir.

10 A (WITNESS WERMIEL) That is part of it. And I

11 believe I have espoused or stated the rest of our

12 consideration.

13 0 Assume that if there were a high energy line break

14 .and this resulted in a guaranteed failure of the total
,

15 emergency feedwater system, would you recommend restart? In

16 other words, assuming that a high energy line break occurred
i

17 and because of lark of environmental qualification of the

18 equipment in the emergency feedwater system, we knew that

i 19 the encire emergency feedwa ter system would f ail, would you

20 recommend restart under those conditions?

21 A (WITNESS WERMIEL) I believe I would so long as I

22 assured'myself that the probability of that occurrence was

23 as low as we expect it to be. In other words,- there is not

24 some flaw in the stean line that has gone undetected or --

| 25 O What probability do you assign to a high energy

,

L .

|

|
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1 line break?

2 A (WITNESS WER5IEL) I believe Mr. Curry knows that
-6

3 better than I. I have heard numbers like 10 I believe.,

4 0 That is not my question. My question is to yout

5 what probability would you consider acceptable for allowinc

6 restart, the probability of a steam line break occurring

7 that you would consider acceptable as a basis for restart,

8 knowing that such a high energy line break would disable the

9 entire emergency feedwater system?

10 A (WITNESS WERMIEL) I belie ve it would have to be
-6

11 on the order of 10 or something like that.
-6

12. 0 10 per reactor year?

13 A (WITNESS WERMIEL) Yes.

14 CHAIRMAN SMITH: That is given as a certainty tha t

15 the break would --

16 ER. POLLARD: Would disable emergency feedwater.

17 WITNESS WERMIEL: I might also say that we do not

!

18 use the number per se as justification. We would have to,'

19 again, assure ourselves that the f eed and bleed backup is

20 available in this kinu of event for decay heat removaA-

21 BY MR. POLLARD: (Resuming)

22 0 As I understat.d your testimony, neither you nor

'

23 anyone on the staff has done so.

24 A (WITNESS WERMIEL) Pardon me? Has dore --

25 0 Neither you nor anyone else on the staff has

ALDERSoN AE,*oRTING CoWPANY,INC,
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1

1 deternined that the feed and bleed nede is an adequate means

2 of renoving decay heat.

3 A (WITNESS WEREIEL) I believe we have said that it

4 is an adequate means for renoving fecay heat for a certain

5 time period.

6 0 You have done sone analysis of that?

7 A (WITNESS WERMIEL) No, we have no analysis of

8 that; but we do know its availability is there and that it

9 can do that, and I believe that is on the record.

10 Q And you have looked at that specifically for high

11 enerqI line break and stean line break, that you know that

12 feed and bleed will not be affected by lack of environnental

13 qualification of the equipnent.

14 A (WITNESS WERMIEL) I do not know about the

15 environmental qualification of a.high pressure injection

16 system.

17 (Counsel for UCS conferring.)
.

18 Q Do you know about the environnental qualifica tion

19 . o f the other equipment used for bleed and feed other than

20 high pressure injection?

21 A (WITNESS WERMIEL) No, I do not.

22 (Pause.)

23 Q On the top of page 12_of your testimony you state

24 th a t the table, meaning the table attached to your

25 testimony, identifies each current energency feedwater

|

|
1

l
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1 system requirement when compliance with the requirement was

2 or will be implemente'd by the L_censee and the source of the

3 requirement and where a discussion of the evaluation against

4 the requirement can be found.

5 I would like you to refer to page 25 of your

6 testimony and tell me whether you believe that s e i.* w n c e I

7 just read is correct.

8 (Witness reviewing document.)

9 A ( WITNESS WEEMIEL) I am not sure I follow the

10 question. .

11 Q Well, 100k, for example, at iten -- pick an item :

12 item 10, 9, 8, 7.

13 A (WITNESS WEEMIEL) Yes?

14 Q Tan you tell me where the source of those

15 requirements are from on that table?

16 A (WITNESS WEEMIEL) Yes. The source of these is

17 the standard review plan.'

18 Q' And can you tell me from that table where a>

19 discussicn the evaluation against that requirement can be

20 found for TMI Unit 17

21 A (WITNESS WERMIEL) I guess I cannot. I have not

22 identified it h ere . The -reason for that is because I

23 believe I put in "not applicable" 11 the Prior to Eestert

24 column because the system designed had already met that

25 requirement or .th a t ites of criteria.

ALDERSON AEPCRTING COMPANY,INC.
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1 Q Well, of course, what I am interested in is on

2 what basis you entered "yes" in the Prior to the THI-2

3 Accident column.

4 A- (WITNESS WERMIEL) On the basis of an evaluation

5 of the system design.

6 0 And your evaluation is not written down in some

7 place where I could examine the discussion of how the

8 requirement is met; is that correct?

9 A (WITNESS WERMIEL) We do not necessarily in our

10 evaluation describe item for item, line for line, a

11 dircussion of its evaluation -- its compliance against

12 evaluations. We review it and we review it as we feel -- to

13 impart enough information to other parties that they

14 understand what it is we have done.

15 (Consel for UCS conferring.)

16 0 Perhaps you can help me find the ites in the table

17 dealing with environmental qualification of er.ergency
|

| 18 feedvater.
i

19 A (WITNESS WERMIEL) On page 28., item 2.
.

20 Q Thank you. In that entry en that page you had a

I 21' "yes" under the Prior to the THI-2 Accident, th a t the

1

22 equipment was protected against the effects of high and

23 moderate. energy piple breaks.

24 A (WITNESS WERMIEL) Yes.

25 0 Sut if I understand your comments ever to the

ALDERSCN REPORTING CCMPANY,INC,
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1 right an ' the staf f 's recen t saf ety evaluation report on

2 environmental qualification, apparently there is some douht

3 as to whether or not the systen had been protected against

4 those effects wha' the plan t was originally licensed or even

5 prior to the TM1-2 accident.

8 A ( WITNESS WER5IEL) Yes, that is true.

7 0 Can you tell me, then, why I should have a great

8 deal of confidence for the yesses you have entered for items

.9 7, 8, 9 and 10, for exa:ple, on pa.ge 25?

10 (Pause.)

11 A (WITNFSS WE3%IEL) Only in that ! rereviewed the

12 infora:* ton available and fcund no deviation from it for

13 those items. If something new had been discovered sonewhere

14 41ong the line, then there =ight not be indicated conpliance

15 with th a t ites such as is indicated is: environmental
16 qualification.

17 (Counsel for UCS conferring.)

18 Q At the tine the Three Mile Island Unit 1 was

19 licensed, it was not reviewed against the requirenents in

20 the Standard Review Plan, is that correct?

21 A (WITNESS WEEMIEL) The requirements in the

22 Standard Review Plan were not identified, as I say, iten for

23 ' it e s , line for line. The review was, in ny understanding,

24 essentially in the same fashion that we now use the SEP. I

25 do not know the specifics of the original review and ! do

|
<
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1 not know precisely what is documented for that cricinal

2 review.

3 Rut the SRP is not something -- when it was

4 written it was not something that was entirely new. It was

5 aeant to identify how the staff does its review and what we

6 look for and what we have looked fer.

7 0 Okay. Referring to item 4 on page 25 of your

8 testimony where you say failure of non-essential components

9 does not affect the emergency feedwater systen, reference

10 Regulatory Guide 1.29, you say that this was met prior to

11 the THI-2 accident.

12 Has the staff done a systems interaction study for
,

13 Three Mile Island Unit 17

14 A (WITNESS 'JERMIEL) I am not aware of one.

15- 0 Well, what review did you do in order to enter

18 this "yes" under Prior to the TMI-2 Accident?

17 A (WITNESS WERMIEL) I examined to-the best of my
,

18 capability the location of the system with respect to

19 nonseismic struct,ures and nonseismic piping systems and how

20 they may impact the operability of the system.

?? O Are you familiar with the recommendations the ACES
<

22 made on this subject for Ihree Mile Island Unit 1 in

23 December of.1980?

24 A (WITNESS WERMIEL) No, I am not.

25 (Counsel for UCS conferring.)
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| 1 (Counsel distributing document to Board and
|

2 parties.)

3 (Witness reviewing document.)

; 4 MS. WEISS: I wonder if I might inquire through
|

l-
'

S the Board if it is: necessary to mark this as an exhibit or

6 whether the staff intends to put this ACES letter in along

; 7 with . the SER supplemen t on closing the open items.
!

8 MR. CUTCHIN: Mr. Chairman, I have to say I

9 honestly do not know, but it was my understanding that the

to staff intended somehow to adder.ss ACES concerns, but I

11 cannot guarantee tha t those concerns will be addressed'in

12 Supplement 1.

13 DR. JORDAN: There has been a promise from the
i

|
14 staff to address these items, but there is also, I believe

15 -- was this not entered into the record by Ms. Er ad f o rd ?

16 She brought it up, I know.

17 MR. CUTCHIN: I do not know, sir.

j 18 (Boacd conferring.)
|

( 19 N". WEISS: Well, if it has not already been
:

I 20 admitted, then we would want to mark it for identification

21 at this point as a UCS exhibit, but I just ce not know.

22 (Board conferring.)

23 CHAIRMAN SMITHS The suggestion was nade that this

24 was produced into the-record by Ms. Bradford for the
,

,

,
25 additional comments of Moeller and Okrent, and it was not.

|
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1 It was given to us as a basis for a contention, underlying

2 basis, but it never made its way into the evidentiary record.

3 MS. WEISS: In that case, we would like to mark it

4 as a UCS exhibit for identification, and I have no idea shat

5 number we are up to.

6 CHAIRMAN SMITH: 32.

7 MS. WEISS: Thank you.

8 (The document referred to was

9 marked UCS Exhibit No. 32

10 for identification.)

11 MR. BAXTES: Mr. Chairman, I do trink that the

12 copy that is provided to the reporter for che official

13 record should not be the one that is rarked up as has been

14 the one that ve have-been distributod.

15 CHAIRMAN SMITH: I do not see any bias in the

16 marking.

17 MR. BAXTER: I can.

18 MS. WEISS: I can mark the other two paragraphs

19 that are not, and then they will all be marked.

20 CHAIRMAN SMITH: I agree. If we have ,two copies
21 before us, one marked and ona not marked, we would take the

22 unmarked one, but'do you see any prejudice in the marking?

23 MR. BAXTER: I would be glad to provide you with

24 an unmarked one. :Yes, I dc.

-25 CHAIEMAN FMTTH: Okay.

ALCERSod REPCRTING COMPANY,!NC.
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1 BY HR. PCLLARD: (Resuming)

2 O You are, of course, free to read the whole

3 letter. I am particularly interested in directing your

4 attention to item 1 on page 2 of UCS Exhibit 32 where the

5 ACES recommends again that the Licensee should conduct
r

j 6 reliability assessments of the plant as modified and tha t

7 the ACES, as you can see, is concerned when they state that

8 we believe the Licensee should examine the plant from the

9 standpoint of systems interaction that may fegrade safety.

10 Now, the ACES also went on to say that in their

11 view, completion of these systems interactions should not be

12 a condition for restart. After seeing this letter -- is

13 this the first time you have heard of these requirements?

14 A (WITNESS WEEM'?.L) Yes, it is..

15 0 If there were ..ystems interactions at TMI Unit 1

16 that could degrade ihe reliability of that system, would

17 that affect your evaluation or your recommendations

18 concerning restart?

19 A (WITNESS ~WE3MIEL) I think it might, depending on

20 what the in teraction is and wha t it would do to the

21 emergency feedwater system should that particular failure

22 occur.

23 0 Without doing a systems interaction study and then

24 not in a position to know whether there are such

25 interactions and a chance to evaluate their probability, on

ALDERSoN REPORTING COMPANY,INC,
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1 what basis do you believe that restart should be permitted

2 without performing such a study?

3 A (WITNESS WERMIEL) We do a type of systems

4 interaction in our reviews, and I did in my review. I did

5 examine certain potential interactions and satisfied myself

6 that there were none and that none could compromise the

7 operability of the system.

8 Q How did you go about doing that evaluation? Did

9 you --

to A (WITNESS WERMIEL) I examined the documentation

11 available in the restart report, and then I walked the

12 system down to examine its physical location and its

13 supporting systems and other_ items in the area of the system.

14 Q Did you examine for the types of interactions such

15 as could orcur by rupture of a non-safety system in some-

16 other part of the plant and, for example, backing up through

17 a drain system?

18 A (WITNESS WERMIEL) Yes, I did. I examined the

19 drains in the room and where they went, what other fluid

20 systems were in the vicinity that might impact the emergency

21 feedwater system, and I could find no problems from my

22 review.
i

23 C Did you review the instrumentation circuits f or

24 not 'only emergency feedwater but as well as al'1 the
1

25 auxiliary supporting systems for emergency feedwater?
i

ALDERSON REPORTLNG COMPANY,INC,
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1 A (WITNESS WER5IEL) No, I did not.

2 Q Do you think that that could be a possible source

3 of systems interactions?

4 A (WITNESS WERMIEL) I believe we have reviewed

5 these circuit -- not I, but others have -- and have

6 identified'where there may be interactions, and we are

7 pursuing corrective action in these areas.

8 Q You mean you found some systems interactions that

9 have to be corrected?

10 A (WITNESS WERMIEL) Well, we have identified the

11 single f ailure in ICS problem and are pursuing that one, for

12 instance.

13 Q Do you think what the staff has done already has

14 satisfied the recommendation that the ACES has made here?

15 A (WITNESS WEREIEL) If I read this literally, I

16 honestly could not say. I do not know --

17 Q Have you --

18 A (WITNESS WERMIEL) Certainly the Licensee, as far

19 as I know, has not conducted reliability assessments of the

20 plant as modified. For instance, I do not kncv what the

21 Licensee has done from the standpoint of identif ying systems

22 interactions.

23 Q I know you told me you had not seen this letter

24 before. Have you been followinq any of the reports of the
_

25 ACES dealing with the methods that must be used to perform

.
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1 systems interactions studies in their view?

2 A (WI7 NESS WERMIEL) No, I have ncc.

3 (Ceunsel for UCS conferring.)

4 MS. WEISS: Mr. Chairman, I would like to move UCS

S No. 32 for identification int- svidence.

6 MR. CUTCHIN: Obj e,,ction .

7 CHAIRMAN SMITH: Mr. Cutchin.

8 MR. CUTCHIN: Until I get a cla rifica tion , Mr.

9 Chairman, I have no objection to its being introduced for

10 the purpose of indicating its existence, for whatever use

11 that is.

12 CHAIRMAN SMIIH: The letter exists. Do you
,

13 believe that the letter accurately represents the view of

14 the ACHS?

15 HR. CUTCHIN: I have no way of knowing one way or

16 the other, Mr. Chairman.

17 CHAIRMAN SMITH: Well --

18 HR. CUTCHIN: Normally these letters are admitted

19 into evidence merely for the purpose of demonstrating

20 compliance with the statutory requirement that the ACES had

21 indeed performed a review. In this instance there is no

22 such statutory requirement.

23 CHAIRMAN SMITH: Ms. Weiss.

24 MS. WEISS: I frankly do not know the answer to,

25 the question of whethere there is a statutory requirement in

ALCER$CN REPCRTING CC MPANY,INC,
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1 this case or whether the Commission is requiring th e ACRS to

2 perform this review. I suspect that they are, but I would

3 like it into evidence to show that this is a letter which

4 the ACES has written, and I do not think there is the

5 slightest challenge, reasonable challenge, certainly, from

6 Mr. Cutchin's side of the table th a t this is a genuine copy

7 of a letter from the ACRS.

8 MR. CUTCHIN: Oh, no.
,

9 CHAl2 MAN SMITH: He corcedes that. He only

10 objects on the ba is -- well, he would allow it in -- well,

11 I think there are three levels in which we could receive

12 this exhibit. One is that the letter has been written and

13 for no other purpose, and you do not object to that, or you

14 do object to that.

". 5 MR. CUTCHIN: I do not object to its being

16 admitted for the purpose .f indicating that such a letter

17 exists.

18 CHAIRMAN SMITH: The next level would be that the

19 letter accurately reflects the views of the author, and of

20 course the highest level would be that the views of the

21 author have some evidentiary weight in this proceeding, and

22 you are not even arguing that last one.

23 MS. 'JEIS S : No, but I think it is clearly an

- 24 official document of the Commission and I think that it is
25 subject to official notice. I would think that the burden

ALDERSoN REPCRTING CCMPANY,INC,

400 VIRG;NIA AVE S.W., WASHINGTON. 0.C. 20024 (202) 554 2345

k .__ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ . _ _ _ . _ . . . . _ . _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ . . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _



. - |
-

16,885

|1 would fall, under those circumstances, on the staff if they ,

I

12 had any question about this reflecting the true opinion of
|

3 the ACRS as stated in there.

4 F.R. CUTCHIN: I will even stipulate, Mr. Chairman,

5 that the letter purports to represent the collegial views of

6 the committee.

7 MS. WEISS: That is fine, then.

8 CHAIRMAN SMITH: Then you have no difference of

9 opinion. All righ t.

10 Mr. Eaxter.
.

11 MR. BAXTER: I have no objection.

12 CHAIRMAN SMITH: Then UCS Exhibit 32 is received,

13 and Mr. Baxter, you will provide a clean copy. Thank you.

14 (The document referred to,

15 previously marked f or identi-

16 fication as UCS Exhibit No.

17 32, was received in evidence.)

18 DR. JORDAN: I think perhaps UCS does know, but

19 just for the record, Mr. Rowsome will be here in response to

20 . Board ' questions sad this will be a topic which we will be-

21 inquiring into. We have asked him what the IREP study is,

22 where it stands, how it will be applied to TMI-1, and he

23 will be coming shortly, I believe.

24 MR. CUTCHIN: Mr. Rowsome is sitting to my left,

25 Dr. Jordan.
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1 DR. JORDANS All right.

2 BY MR. POLLARD: (Resuming)

3 0 On page 12, M r. Wermiel, of your testimony --
,

4 A (WITNESS WERMIEL) Pardon me?

5 Q Page 12, second paragraph, first sentence'. Is

6 that a sentence you wrote or is that lifted from some other

7 document?

8 (Witness reviewing documen t. )

9 A (WITNESS WERMIEL) That is a sentence that I wrote.

10 0 Can you please give me your definition for the

11 words " availability" and " reliability"?

12 A (WITNESS WERMIEL) Availability is,- I believe , the

13 -- a t a point in time the emergency feedwater system would

14 he available to perform its design function. Reliability is

15 a reflection if the potential a vailability of the system

16 over a period of time. In other words, it is time dependent.

17 (Counsel for UCS conferring.)

18 0 What units or terminology would you use to express

19 a numerical availability as compared to a numerical

20 reliability?

21 A (WITNESS WERMIEL) I am not entirely sure. I do

22 not do reliability studies in my work and I am not heavily

23 involved in this type of thing. I know Jim Curry could

24 answer that question much better than I.

25 Q That is why I am asking you, because it is your

ALDERSCN REPCRTING COMPANY,INC,
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1 testimony. When you wrote this, is there some distinction

2 in your mind between availa'bility and reliability other than

3 the time frame?

4- A (WITNESS WERMIEL) Yes, I believe there is a

5 distinction.

| 6 0 Can you tell me what that is, please?

7 A (WITNESS WERMIEL) There are certain ways in which

8 a system might be available at a particular point in time,

9 but because it is constantly being maintained or under -- is

10 down for various reasons, its reliability over a period of

11 time may not be what you would wan t it to be because it is

12 not availa ble.

13 (Counsel for UCS conferring.)

14 0 Let's assume that --

15 CHAIRMAN SMITH: Well, it may have been that Mr.

16 Pollard did not want Mr. Wermiel to have any help, so you

17 vant te be careful about that.

18 WITNESS WERMIEL': I am sorry.

19 CHAIRMAN SMITH: In the sense of the way he put

20 the question, he wanted your answer and not Mr. Curry's

21 answer.

22 WITNESS WERMIEL: I might say --

23 CHAIRMAN SMIIH: However --

24 WITNESS WERMIEL: I did not mean to quantify it in

25 this statement here. I just meant to tie the two together-

ALCERSON REPCRTING COMPANY,!NC,
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1 in that they both reflect on the capability of the system to

2 perform its function. That was all I meant from a
1

3 qualitative standpoint. |

|
4 BY R. POLLARD: (Resuming) !

5 0 An example may help me to understand the

6 dis +1nction you intended when you wrote your testimony.

7 Suppose a system, one train of the emergency feedwater

8 system has been taken out of service for the purpose of

9 performing a periodic test, and that to do so renders it

10 incapable of operating if there were an actual demand.

11 Would that affect its availability or reliability

12 or both?

13 A (WITNESS WERMIEl) I guess it would affect both

1-4 because-now you have-the potential for a failure more likely

15 causing the system to not perform its function, and

16 therefore it is perhaps not as readily available to do its

17 function because one train is down.

18 Q Can you give me an example of a problem in the

19 emergency feedwater system that would affect its

20 availability but not its reliabjlity, and then conversely,

21 something wrong with the system that would affect its
_

22 reliability but not its availability?

23 A -(WITNESS WERMIEL) I do not . think I- c a n . I thinh

24 they are both a relation or both are related to the overall

25 system 's performance capability. I de not think there is any

.
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1 distinction or I am not sure I meant any distinction when I

'I used the two words. 0117 in that they are not synonymous,

3 necessarily.

4 (Pause.)

5 Q I as sorry I am taking so long. You already
,

6 answered some of ty questions when you summarired your

7 testimony.

8 Perhaps the easiest way to proceed is I am,

9 frankly, somewhat confused by your table entries, "yes"

10 versus "yes" with an asterisk, particularly when you have

11 entered a "yes" in the Prior to TMI-2 Accident column.

12 Perhaps if I gave you an example you can help explain ny

13 confusion.

14 You indicated, as I recall, when we discussed the
|

15 condensate level storage tank instrumentation that this

16 requirement had been met prior to the accident but that some

17 upgrading was necessary. Am I correct that when you enter a

18 "yes" it may be that the subject matter of the require =ent

19 was met but clearly at the time of the accident they did not

20 ~ have redunfant level instrumentation on each tank? They had

21 some' --

22 A (WITNESS WEEMIEL) It was redundant to a point.

23 It was not fully redundant. There was one on each tank. So

24 a failure of the instrument on one tank still leaves you the

25 ' other one. The problem with redundanry is'in the power )

ALCER$CN REPCRTING CCMP ANY. INC, ,
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1 supplies.

2 0 So as a general rule, if I sa w a redundancy such

3 as occurs on page 20 for item II.E where we are talking

4 about the flow test for these two hours independent of all

5 AC power, when you say "yes" in the Prior to the Accident at

6 TMI-2 column, does that mean yes, they had done a flow test

7 for two hours independent of all AC power prior to the

8 accident?

9 A (WITNESS WERMIEL) No. What it means is that we

to in our review had determined that ths EFW system at TMI-1

11 prior to the accident could supply -- we are talking about

12 item E, right?

13 Q Yes, E. '

14 A (WITNESS WEREIEL) Yes, could supply emergency

15 feedwater to the steam generator independent of all AC for a

16 two-hour time period.

17 Q And your subsequent review found out that the

18 earlier determination was incorrect.

19 A (WITNESS WERMIEL) Not really incorrect. There

20 was a defect in a portion of the design that needed to be

21 corrected to assure this capability in a more reliable

22 fashion. And that had to do with the safety valve setpoint,

23 I believe, on the steam supply line to the turbine and the

24 :spabaility to operate the steam pressure control valve on

25 the steam inlet.

ALDERSoN REPCRTING COMPANY,INC,
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1 Q Isn't this the area where we had to add the backup

2 air supply for the valves?

3 A (WITNESS WEEMIEL) Yes, it is.

4 Q Because the orf ginal air supply was not

5 independent of AC.

6 A (WITNESS WERMIEL) That is correct, and the valve

7 tailed open as it should, but there was some concern that in

8 this fashion, should there be some fluctuation er

9 degradation of the steam supply, that the turbine might trip

to on overspeed.

11 0 So that when you say a requirement in general was,

12 yes, it was met prior to the accident, but then in the

13 subsequent columns of prior to restart or post-restart where

14 we have a "yes" with an asterisk, it means the requirement

15 was perhaps partially met prior to the accident and that

18 some improvement or change in the plant is necessary to

'17 fully meet the requirement.

18 A (WITNESS WERMIEL) Well, at the time the review

19 was done, it was felt that it fully met it, but subsequently

20 we got additional information from some source that might

21 hve indicated that our original evaluation missed something.

22 C. With that explana tion, can we turn to page 21 and

23 look at item I? Now, here you-made a change to'the written

24 testimony by deleting the asterisk from the "yes" in the

25 column Prior to Eestart, so now the table reads, with
.
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1 respect to the additional short-term recommendation

2 concerning the primary emergency feedvater, water source

3 level indiration, you say res, this was met prior to the

4 accident, yes it will be met prior to restart, but yes with

5 an asterisk with respect to post-restart.

6 Am I incorrect if I interpret that table as saying

7 what eventually the staff is going to require was not met

8 prior to the accident and vill not be met prior to restart

9 and will only be met in the long-tern post restart?

10 A (WITNESS WEREIEL) That is correct. The staff's

11' present requirements for this item will not be met until the

12 long-term post-restart.

13 Q Okay. On page 23, item II.2.

14 A (WITNESS WER!IEL) Pardon me, I missed the item

15 number.

16 Q I am sorry, II.3, design basis for emergency

17 f eedvater system flow capacity'.

18 A (WITNESS WERMIEL) Yes, sir.
.

19 Q In your comments you refer me to the restart SEE.

20 On page C.1-3 of the SER, it says the plant will have to be

21 shut down in 48 hours,L bu t your testimony on page 3 says it

22 has to be shut down in 72 hours. Is that an inconsistency

23 or am I misinterpreting those two secticas?

24 A (WITNESS WERFIEL) No, that is a

25 misinterpretation. Our actual concern or our actual

ALOERSCN REPORTING CCMPANY,:NC,
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1 criteria and requirement is for t 72-hour action statement

2 before shutdown. The Licen see has agreed to a more

3 conservative position of 43 hours, and that is documented in

i

4 their proposed tech specs.

5 (Counsal for UCS conferring.)

| 6 A I hope I have made myself clear. The 72 hours is

7 a requirement that we impose on all plants and is a little

8 more conservative for this plant only by Licensee's own

9 documentation.

10 C Okay. While we are there on page C.1-3 of the

11 SER, it says, in the middle of the first pa rag r a ph , under

12 item 4, if a flow path is unavailable to both steam

13 generators or if capacity drops below 100 percent to both

14 steam generators, the reactor will be shut down within one

15 hour and placed in a cooling mode, which does not rely on
'

16 the steam generators, within an additional 12 hours.

17 Can you explain to me, please, how at Three Yile

18 Island Unit 1 the plant can be placed in a, condition which

19 does -not rely upon steam generators within 12 hours if both

20 flow paths to the steam generators are unavailable?

21 A (WITNESE WERMIEL) TMI-1 utilizes the main

22 feedwater for normal startups and shutdowns. Main feedwater

23 would be available.

24 0 All right. let's assume that in taking the plant

25 off the line we lose off site power as was required to be

.
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1 considered in .onnection with General Design Criteria 17. |
!

2 Can you meet the technical specification without offsite |
!

3 power?

4 A Yes, you may for decay heat removal. You can rely

5 on the high pressure injection system in the feed and bleed

6 sode if all feedwater was not available.

7 Q And it is your testimony that relying upon bleed

8 and feed would place the plant in a condition that it would

9 not rely upc3 the steam generators.

10 A (WITNESS WERMIEL) That is right. The feed and

11 bleed mode does not utilire the steam generators for decay

12 heat remcval.

13 Q What is the significa nce of the 12 hours, then?

14 A (WITiESS WER3IEL) This is vritten for a shutdown

15 utilizing the normal main feed system, and after 12 hcurs,

16 presumably, ycu would go to your decay heat removal system.

17 You would be at the cut-in temperature for decay heat

18 removal.

19 0 We cannot get the decay heat removal in 12 hours-

20 using. bleed and feed, can we?

21 A (WITNESS WERMIEL) I do not know whether you can

22 or not.

.n Q On page 24 of ycur testimony, item II.3, which

24 deals with se'ismic classification of emergency feedwater

25 system, the only entries yeu- have in the table is yes, this

ALDER $oN REPCRTING CCMPANY,INC,
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1 requirement was met prior to the accident, not applicable

2 prior to restart; but your comments is the Licensee has

3 performed the staff that some e:ergoney feedvater syste:

4 valves may not be fully seismically qualified; this is being

5 reviewed by the staff.

8 Is it the staff's require:ent that this :atter be

7 resolved prior to rsstart or not?

8 A (WITNESS WEEMIEL)' I as not aware of the staff's

9 requirement in this area. It is not part of any of the-

10 restart itens that I as aware of.

11 0 Do you knov vhether or not the staff requirement,

12 whether it would ever be resolved even in the pcstcrestart?

13 A (WIINESS WEEMIEL) It is my understanding that it

14 vill be resolved at some time, yes. It is a staff

15 requirement that it at some time be resolved.

16 Q So then why on'your table don't you have a "yes"

17 with an asterisk in the Post-Eestart column?

18 A (WITNESS WEEMIEL) Because it say be' resolved

19 prior to restart. I just do not what I am trying to show--

20 here JLs my evaluation, and I am not involved in this

21 particular reevaluation, and I just do not know what lLs

22 involved in it and I as not aware that it inpacts the

23 ' restart requirements.

24 C As far as your testisony goes, you do not knov

25 whether or'not the energency feedv..ter systen has to be

.
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1 seismically qualified prior to restart.

2 A (WITNESS WERMIEL) 1 do not know that, that is

3 true.

4 0 Okay. On page 26, Iten II.1.1, this deals with

G adequate instrumentation and controls as it relates to

6 General Design Criteria 19, is that correct?

7 A (WITNESS WERMIEL) Yes.

8 0 And when you say that this requirement will be met

9 prior to restart, does that entry include your evaluation of

10 whether or not the requirement will be met if there is loss

11 of access to the main control room?

12 A (WITNESS WERMIEL) I am not aware of what is being

13 done to improve this area, considering a loss of access in

14 the control roca.

15 (Counsel for UCS conferring.)

16 0 Are you aware of the provisions of General Design

17 Criterion 19 that address loss of access to the main control

18 room?

19 A (WITNESS WERMIEL) Not in detail, no.

20 0 Then what was your basis for the en ry of the

21 "yes" if you do not know what the requirements of General
'

22 Design Criterion 19 are?

23 A (WITNESS WERMIEL)- General Design Criterion 19, I

24 understand, gces well beyond merely its impact on energency

25 feedwater and there are other reviews involved in that that

ALDERSoN REPoRnNG COMPANY,INC,
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1 I am just not involved in.

2 0 I am only asking you about emergency feedwater.

3 Let me read to you the portion of General Design Criterion

4 19 Equirmont at appropriate locations outside the control

5 room shall be provided, one, with a design capability for

6 prompt hot shutdown of the reactor, including necessary

7 instrumentation and controls to maintain the unit in a safe

8 condition during hot standby, and two, with a potential

9 capability for subsequent cold shutdown of the reactor

to through the use of suitable procedures.

11 MR. CUTCHIN: Cla rifica tion , Mr. Chairman. I

12 believe Mr. Pollard inserted the words " hot standby," when I

13 read from my copy of the regulations, " hot shutdown." Was

14 there any intent for a different meaning?

15 CHAIRMAN SMITH: We were reading from the same

16 copy, I observe.

17 MR. POLLARD: I stand corrected. The actual words

18 are " hot shutdown."

19 BY MR. POLLARD: (Resuming)

20 Q Would you think that this requiremen; applies to

21 the emergency feedwater system?

22 A (WITNESS WERMIEL) Yes, it does, and I am aware

23 that --they have control capability outside of the pain

24 control room for emergency'feedwater. Again, I am only

. 25 - trying to identify the upgrade tha t was in my review area

1

|

1
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1 that has been committed to.

2 0 So there might be some portion of General Design

3 Criterion 19 that is outside your review area that is not

4 met.

5 A (WITNESS WERMIEL) I do not know.

6 (Counsel for UCS conferring.)

7 A (WITNESS WER3IEL) I might add that I do not know

8 if the plant's compliance with GDC 19 is a restart

9 requirement.

10 Q Well, I am trying to interpret your testimony, Mr.

11 Wermiel. It is your testimony on page 26 where you are

12 referencing a requirement from the Action-Plan that deals

13 with Genersi Design Criterion 19. We have had previous

14 testimony in this proceeding about the nature of the

15 communications necessary between the control room and the

16 feedwater regulating valve area and between the control room

17 and some other area, which I have to admit escapes my memory

18 st the moment.

19 What I am trying to determine is whether in your

20 testimony when you entered ,the "7es," that you specifically

21 examined whether or not there is adequate instrumentation,

22 communication and controls to operate the emergency

23 feedwater system under the conditions of loss of access to

24 the main control room.

25 A (WITNESS WERMIEL) No, I did not.
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1 CHAIEMAN SMITH: Let's break for lunch now. Is

2 that a logical breaking place?

3 HR. POLLARD: As you can see, it is. Th t was the

4 last question.

5 (Laughter.)

| 6 CHAIRMAN SMITH All right. We will be back at 1
i

7 o' clock, at which time we will take a limited appearance

8 sta temen t.

9 (Whereupon, at 11:55 a.m. the hearing was

10 recessed, to reconvene eT 1400 p.m. the same day. )

11
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1 AFIERNOON SESSION

2 (1:03 p.m.)

3 CHAIRMAN SMITH: Is Mr. Manik present? Mr. Manik,

4 would you take one of the microphones, sir, and make sure it

5 's on.
6 MR. MANIKs Is this one all right?

7 CHAIRMAN SMITH: Yes, that one works. Make sure

8 it is on.

9 Mr. Manik, do you have a copy of your remarks, an
,

.

10 extra copy?

11 MR. MiNIKs Not at the moment. I changed my

12 format f rom your other meeting, and when I got a call this

13 morning, I did not have anybody to type it over.

14 CHAIRMAN SMITHS Ckay. Make sure that the

15 microphone is close to your mouth. Bring it as f ar forward

18 as you can.

17 LIMITED APPEARANCE STATEMENT OF ALBERT YANIX

i 18 MIDDLEIO'4N , PENNSYLV ANI A

19 YR. MANIKs My name is Albert Manik. I live in

20 Middletown.

21 Members of this panel, I ask you to view General

22 Public Utilities' 1978 Annual Report. Can you see it

23 (indicating)? Can you see this report all right or do you

24 vant me to move.

25 CHAIRMAN SMITH: Yes, sir, I can see it.

1
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1 MR. MANIK On the cover is a downriver shot. It

2 shows the hydroelectric plant and a view of Three Mile

3 Island. Now, you wonder what this has to do with the

4 restart of No. 1, so I will explain.

5 Certainly the caption on the bottom of this page

3 sta tes that this hydroelectric plant has performed for a

7 period of 75 years of power, York Haven to Three Mi.le

8 Island, nov 78 years old. Simply this is where the power is

9 coming from P.t present. It is the type of plant that Canada

to has built and are performing at the present time.

11 We have rocks in our head to insite nore and more

12 trouble with nuclear plants. We have a large abundance of

13 coal. We have exrellent coal-fired plants located on this

14 river doing a great job with a minimum of problems to health

15 and safety of the people who live in the area. I know

16 because I lived in the ares before I came to Middletown.

17 We simply cannot allow you to restart this glorified unit.

18 I spoke to this panel in Hershey when you heard

19 hearings. I asked you about the metallic taste people had

20 encountered. I told you that we did not know of our

21 problem. You promised to give me an answer. You took my

22 name and address, but I didn't get no answer. I am still

23 vaiting. I never received an answer from anything I asked

.

24 of the NRC.

25 I feel that perhaps this government does not care

.
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1 of its citirens, does not have to respond to their wants and

2 needs. Your group is a wonderful example of this type of 7-

3 government. No more nuclear plants. We are going back to

4 what we have an abundance of. That is coal. Nuclear power

5 is expensive, dangerous, and that is why you are in town,

8 and not at all absolutely necessary.

7 What I would like to tell this panel to do is go

8 home and please read a copy of their fire insurance. If

9 your fire insurance policy states that you are insured for

to nuclear accident, please tell me your fire insurance company

11 so I can get insured by the same company, though I doubt

12 your policy reads any different than ours.

13 I thank you.

14 CHAIRMAN SMITF: Thank you, Mr. Manik.

15 Mr. Manik, I recall your appearance at Hershey. I

16 resember your comment about the metallic taste, and I also

17 recall asking you to explain it a little bit. However, I do

18 not recall nor do I believe it is the case that I promised

19 you that I would report to you. But for your information,

20 other than that night at Hershey, Pennsylvania, I have never

21 again heard anything through all these witnesses about a

22 metallic taste.

23 MR. MANIK4 You have not been reading the same

24 reports or newspapers I hava, sir.
I
'

25 CHAIEMAN SMITHS Okay. Than you know scre about

.
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1 it than I rLa, sir. Thank you very much, sir.

2 MR. MANIK If you are in doubt, and I cannot see

3 how you can hold hea rings without GPU's stock reports, I am

4 certainly going to tell you to get copies of the 1978-1979

5 stock reports.

6 CHAIRMAN SMITHS Thank you, sir. -

7 MR. MANIX: And I do not know how educated people

8 can hold such important hearings as you people are supposed

9 to do and not have copies of something. I an sure you have

10 sotiething up there, or you should have.

11 CHAIRMAN SMITH: Yes, sir.

12 All right. '4 h a t was worked out concerning Mr.

13 Rowsome's appearance.

14 MR. CUTCHIN: Mr. Chairman, I und7: stand that UCS

15 has a great need to finish up with the witnesses on

16 feedwater in order that they also, UCS, may get back home

17 tonight. But to put it in perspective, Mr. Rowsome has

18 perhaps a five to ten-minute statement max to give the

19 Board, a briefing on the present status of the IREP work,

20 and then he does not have much more in the way cf voluntary

21 information to give.

22 It would. then depend on what questions the Board

23 may have. So I would presume we could get him on and off in

24 perhaps half an hour at the most. But I do not have a feel

25 for.how many more questions UCS has and whether that would

1

j
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1 jeopardize being able to complete with these two witnesses

2 or whether va might complete with them even if Kr. Rowsome

3 did not go on now.

4 CHAIRMAN SMITH: You have no questions of Mr.

*

5 Rowsome?

6 MS. WEISS: Cuite frankly, !r. Chairman, we

7 thought his testimony was given last week when we were not

8 here.

9 CHAIRMAN SMITH: That was one of the tet;imonies

10 that we understood from you that you would prefer if

11 possible to have put off until you could be here.

12 MS. WEISS: I did, but I did not realize that you

13 had agreed to that. I thought he had gone on last week.

14 But in any case, I have read the testimony and I would not

15 have any questions on the testimony as it stands, although,

16 depending on what he says, how he responds to questions of

17 the Board, questions may develop. But we would not have

! .18 anything, I think, in particular on this.

19 CHAIRMAN SMITH 4 I think it is worthvhile to try

20 to accommodate Mr. Rowsome.

21 MS. WEISS I do, too.

22 CHAIRMAN SMITH: I understand his problem and I

23 think we should do it.

24 '(Board conferring.)

25: CHAIRMAN SMITH: All right. Then if you don't

ALDERSCN REPORTING COMPANY,INC,
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1 mind, let's take Mr. Rowsone.

2 MS. WEISS: I just wanted to say that we did not

3 disagree. What we had suggested was that we go to the first

4 afterncon break and then see where we vere, but if it is a

5 matter of half an hour, I have no objection.

8 CHAIRMAN SMITH: We have discussed it and we do

7 not think it vill be as long as that, if it is that long, I

B aean as far as the Board's questions are concerned, and that

9 is probably the controlling consideration.

10 MR. CUTCHIN: We appreciate the Scard 's and the

11 parties' indulgence.

12 Er. Chairaan, I would ask, does the Board wish to

13 have the testimony tha t was viewed as not very helpful

14 included in the racer or would we just start with asking,

15 him one direct question on having him update the status? I

16 really do not care; whichever the Board prefers.

17 CHAIRMAN SHITH: I think we should put the

18 professional qualificatione in.

19 ER. CUTCHIN: Fine.

20 CHAIE!AN SMITH: let's see.

21 MR. CUTCHIN: We can do the whole thing.

22 CHAIH3AN SMITH: I think it is probably easier

23 just to put the testimony in as you presented it.
\

24 MR. CUTCHIN: Fine. |

25 Whereupon,
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1 FRANK H. 30WSOME,

2 called as a witness by counsel for the Nuclear Eeculatory

3 Commission, having first been duly swcrn by the Chairman,

4 was examinad and testified as f ollows:

5 DIRECT EXAMINATION

6 BY M3. CUTCHIN:

7 Q Mr. Howsome, did you prepare a document with the

. 8 caption of this proceeding entitled NRC Staff Testimony of

9 Frank H. Rowsome Relative to the Interim Reliability

10 Evaluation Plan (3 card Question 3), consisting of three

11 pages?

12 A That is right.-

13 Q Did you also prepare a statement of your

14 professional qualifications which is attached thereto?

15 A Yes, I did.
.

16 Q Are there any corrections to the testimony as

17 filed which you wish to make?

18 A No, no corrections, thank you.

19 Q Then the testimony is true and correct, to the

20 best of your knowledge and belief?

21 A Yes, that is right.

22 Q Do you adopt it as your written testimony of this

23 proceeding?

24- A Yes, I do .

- 25 MR. CUTCHIN: Mr. Chairman,-I ask that the-

,

ALCERSoN REPORTING CCWANY,INC,
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1 documents just~ identified be received into evidence and

2 bound into the transcript as if read. I will provide a copy

3 to the reporter later.
<

4 CHAIRMAN SMITH: All right . If there are no,

5 objections, the tastimony will be receivod.

6 (The document referred to, KRC Staff Testi:ony of

7 Frank H. Howsome Eelative to the Interi: Reliahility

8 Evaluation Plan (Board Question 3), follows:)

9

10

- 11

12

13

14'

15

16

17

,
18

..

.19

20
/

21

22

23

24 -

- 25
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UNITED STATES OF AMERICA
NUCLETR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

METROPOLITAN EDIS0N COMPANY, ) Docket No. 50-289
et. al . )

)
(Three Mile Island Nuclear )

Station, Unit 1) )

NRC STAFF TESTIMONY OF FRANK H. R0WSOME
RELATIVE TO THE INTERIM RELIABILITY EVALUATION PLAN

(BOARD OVESTION #3)

0.1 Please state pur name and your position with NRC.

A. My name is Frank H. Rowsome. I am an employee of the Nuclear Regulatory
i

Commission assigned to the Division of Systems and Reliability Research.

I have been a member of this Division or its anticedent urobabilistic

Analysis Staff since July 2,1979.

Q.2 Have you prepared a statement of professional qualifications?

,

A copy of this statement is attached to this testimony.A. Yes.
1

i Q.3 Please state the nature of the responsibilities that you have had with

respect to Three Mile Island, Units 1 and 2.

A. None.



.

.

2

Q.4 What is the purpose of your testimony?

A. The purpose of my testimony is to provide a response to additional Board

Question f3 which states:

(Tr. 2392) The results of the Interim Reliability Evaluation
4

Plan (IREP), as applied to Crystal River Unit No. 3 (CR-3) was

scheduled for completion in July 1950, (The Board wants to

receive a copy of this report.)

a. When will the IREP be applied to TMI-l?

b. Does the IREP address the adequacy of the proposed actions

for B&W plants?

Response: A draft report on the IREP study of CR-3 was

sabmitted to the Office of Nuclear Regulatory

i Research (RES) in May 1980. Three review:: were

made of the draft: one by RES project management,
'

one by a Research Review Group composed of
~

personnel from RES, NRR, and consultants, and

one by the licensee / owner, Florida Power Corporation.

These reviews identified a number of deficiencies

in the draft report, some of which are significant.

RES pmject management is currently negotiating

with the contractors, Sandia and Science Applications,

Inc., to define a wrkscope and schedule for

the revisior. of the draft and its publication

_ . _ __ __ __
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as a NUREG-CR report. The authors of th draft

are currently assigned to IREP studies of other

plants. Completion is not expected until early

calendar year 1981.

l Question 3.a: "When will IREP be applied to TMI-1?"

Response: The Office of Nuclear Regulatory Research, which

is conducting the current IREP studies, does not

plan to include TMI-l in,IREP. The current IREP

studies (the analysis of four other plants commenced

September 15,1980) are intended to serve as a

proving ground for procedural guidelines that

can be followed by licensees. The procedural

guidelines should be ready for use by the end

of calendar year 1981. In accord with NUREG-

0660, it is expected that NRR will require such

studies to be performed by owners and submitted

to the NRC for review. We cnticipate that

many, if not all, operating plants will be

asked to submi'; IREP-type studi!s. TMI-l may

be among these.

Question 3 b: "Does IREP address the adequacy of the proposed

actions for Babcock and Wilcox (B&W) plants?"

Response: No.

,
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PROFESSIONAL QUALIFICATIONS

Frank H. Rowsome.

Position: Deputy Director, Division of Systems & Reliability
Research, Office of Nuclear Regulatory Research

Education: BA, Physics, Harvard College,1962
Doctoral studies (no degree), theoretical physics,

Cornell University

Relevant Profes-
sional Experience: Nuclear engineering and system reliability engineering,

Bechtel Power Corporation, 6 years
Dr;4uty Director, Division of Systems & Reliability

Research and its anticedent organization, the
Probabilistic Analysis Staff, July 2,1979 to present
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1 BY 5R. CUTCHIN: (Resuming)

2 0 Mr. Rowsome, would you provide a brief statement

3 updating the status of the IREP work between the time you

4 filed your testimony and the present?

5 A Yes, I will be ha ppy to do that. The study of the

C Crystal River Plant, which we refer to as the Phase 1 of the

7 IREP program, remains in limbo. No work has been done on it

3 since the draf t report was submitted in May and a peer

9 review or rather three peer reviews of that draft were

to performed early last summer.

11 We did milk that draft for some safty

12 recommendations which were transmitted to NER on the

13 occasion of the resumption of power generation of the

14 Cry ~tal River Unit in July, and which can be made available

15 to you all if you wish.

16 We also milked the draft report for the lessons ve

17 could learn from it for how to do and how not te do IRIP

18 studies and folded that into a document called the Procedure
19 and Schedule Guide for Subsequent IR EP studies, and four

20 additional IREP studies were started last September, one of

21' which entails a BEW plant, Arkansas Nuclear 1, Unit 1.

22 Those studies are now abcut halfway done, halfway

23 through. Two of the four interim reports from the

24 contractor teams that are performing these studies have been

25 submitted but th ey have not gotten to the point of producing

ALCER$0N REPCRTING COMPANY, INC,

. 400 vtRGINIA AVE., S.W., W ASHINGTCN. D.C. 20024 (202) 554-2345
,
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1 actual answers in terns of a safety profile of the reactor.

2 Therefore, we have nothing further in writing we

3 can show you in the way of results other than perhaps to

4 send you a copy of the memorandum we transmitted to NRR last

5 July in the safety findings from the d raf t Crystal River

6 Report.

7 BOARD EXAMINATION

8 BY DR. JORDAN:

9 Q Why did you abandon the Crystal River study?

10 A In fact, we do intend to fix it up and publish it,
.

11 and we have negotiated with the contrac or who perfor:ed the

12 study a scope of work and we are awaitit his arsemblage of

13 the personnel necessary to do the work P :re ve give him

14 the_ green light to go ahead with the rew: e and publication

15 of that report.

16 Q Is it the same contractor that di. --

17 A Yes.

18 Q Who is that?

19 A SAI, Science Applications, Inc.

20 Q I know it. They have so many locations.

21 A The Bethesda office.

22 Q Rethesda office.

23 . Do you feel that the report is inadequate as

24 performed up to the present, incomplete and therefore needs.

25 a lot more verk?

ALDERSCN REPCRTING COMPANY. INC.

400 VIRGINtA AVE., S.W, WASHINGTCN, D.C. 20C24 CO2) 554 2345
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1 A Well, the principal deficiency is that it is

2 highly inscrutable. It is difficult to tell what was done

3 and what was not done, what was covered and wha t was not

4 covered in their probabilistic safety analysis.

5 0 This was SAI?

6 A That is correct. That is the draft report to

7 which you referred.

8 0 Is'SAI the contractor for Oconee? Did you say

9 Oconee? That would be one of the other reports?

10 A SAI is one of several contractors at National

11 Laboratories that is participa ting in the Phase 2 study for

12 plants under IEEP. There is another risk assessment which

13 ve have recently publisned which has nothing to do with IREP

14 but is a follow-on to the reactor safety study, called the

15 Reactor Safety Study Methodology Applications Program, which

16 also entailed a risk assessment of four reactors. But this
17 is quite distinct froa IREP. The Cconee r,tudy is cne of

18 these.

19 Q I see. Will SAI do the Oconee study, or do you

20 know?

21 A The Oconee study has been published and it wa s

22 done by Sandia National Laboratories. They may have had an

23 individual contractor who may have worked for SAI or may

24 have not. I. don't really remember off-hand. But the

25 principal work was done by Sandia National Laboratories and*

ALDERSCN REPCRTING CCMPANY,INC,

400 VIRGINTA AVE., S.W., WASHINGTCN. D.C. 20024 (202) 554 2345
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1 Battelle Columbus Laboratories on the reactor safety study

2 methodology applications risk assessments.

3 Q Let's go back, then, to the SAI Crystal River

4 study. You said it was deficient. "ould you explain a

5 little more why it was deficien t and wha t will be done in

6 the Phase 2 study to correct the deficiencies?

7 A 'J ell , there were deficiencies of reports 7e and

8 scrutability and there were also some technical

9 deficiencies. The most severe technical deficiency was the

to f ailure to pull out those sechanisms, those accident

11 sechanis=s which could both precipitate the initiating event

12 and at the same tine degrade the reliability of a safety

13 system called upon to respond to that event.

14 The Crystal Elver study, as are most risk

15 assessments published today, has taken initiating events as

16 given and described by the historical actuarial data base

-17 for the most part.

18 0 From past experience, LEES and so on?

19, A That is right, at least for transients. LOCAs, of

20 course, the frequency of LOCAs are inferred and not just

21 obtained from historical data. Eat the frequency of

22 transients was taken fro historical data. and they were

23 assumed to occur in a non-sechanistic fashion, and to pose

24 challenges to standby systems such as the . emergency

25 feedwater system.

.

ALOER$oN REPCRnhG COMPANY, .NC,
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1 Q Do you remember how frequent they chose for loss

2 of main feedvater?

3 A That is a sensitive subject. The number we use in

4 the reactor safety study, and that has recently been

5 confirmed by LER studies, is three feedwater transients a

8 year, and that is a good industry average. Cn the other

7 hand, a feedvater transient is not necessarily a complete

8 interruption of main feedvater delivery, and complete
r

'

9 interruptions of main feedwater delivery are not necessarily

10 extended interruptions of the kin- that would really harard
4

11 the cooling of the core.

12 There is good evidence that there are a good

13 average of three feedvater transients a year in most light

14 water reactors. On the other hand, less than one in three

15 of these entails a total interruption of main feedvater flow.

18 Q Does that mean less than one in three entail a

17 challenge to the emergency feedwater system ?

18 A Most of them entail a challenge to the emergency

19 f eedvatt r system in the sense that they will kick in the

L 20 autostart, but very few of them entail a critical challenge,

21 if you will, of the emergency feedwater system in the sense

22 that main feedwater could not participate in saving the core

23 from melt. -

24 Q So it is a little bit like challenges to the

25 reactor protection system.

'

o
!-

|
|
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1 A That is right. That is right.

2 Q Well now, you say that they failed to include --

3 A Let me say this.

transients which would4 0 -- --

5 A Let me cite a specific example. For example, the

6 accidents at Rancho Seco and the one that occurred at

7 Crystal River itself while the study was going on entailed

3 the f ailure of a non-nuclear instrument power supply. The

9 so-called NNI bus fault, which p reci pita ted a loss of

10 feedvater and also compromised the autostart of the

11 smergency feedwater system, at least at Rancho Seco.

12 That kind of accident mechanism was outside the

13 scope of the Crystal River ISEP study because they did not

14 att empt to develop a causal mechanism for why feedwater

15 trips might occur that coald tease out the commonality

16 between the bus f ault as an initiating event and the bus

17 fault as a way of compromising the reliability of the

18 emergency feedwater system.

19 We clearly do not want future risk assessments to

20 have that kind of a blind spot, and we have altered the

21 procedures to make sure tha t it does not.

22 C Does it make an attempt to include common mode

23 failures?

24 A Yes.

25 0 Has there bear. any progress since -- what is it,

ALDERSoN AEPoRTING COMPANY. NC,

400 VIRGINIA AVE., S.W WASHINGTCN. D.C. 20024 (202) 554 2345
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1 Chapter 4 of WASH-1400 that add resses common mode f ailures?

2 A Yes.

3 Q New and better techniques.

4 A There are seversi different ways of improving upon

5 the WASH-1400 approach to common cause f ailures. Some of

6 them have to do with developing better causal models for how

7 faults propagate from the root cause into system failures.

8 For example, progress has been made in modeling
,

9 seismically-induced failures in power plant equipment.

10 Progress has been made in modeling fires and f1 Cods by such'

11 sechanisms. Developments for more general mathematical

12 models to deal with statistically correlated failures in

13 similar equipment due to common design, common manufacture,

14 common maintenance and so forth have been developed by our

15 methodology people.

16 In addition, of course, we also have a much larger

17 sta tistical data base of experience than ve had when the

18 reactor safety study was done.

19 0 Yes. Of Cnurse, one of the problems with common

20 mode failures is if you could anticipate them, you could

21 protect against them.
,

22 Well, in your opinion, will this be a good

23 technique for investigating ir.toractions between , sa';,

24 safety and nonsafety systems?

25 A Yes.

,

|
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1 0 Will it be a good answer, therefore, to the ACRS,
|

2 their section -- I guess it was Section 1 that we read--

3 this morning?
,

4 A Yes., The ACRS has been urging for the last year

5 or two in a number of different forums that NRR begin to ask

6 licensees or applicants to do probabilistic safety analyses

7 along the lines of the Reactor Safety Study as a tool to

8 investigate just this kind of problem. It is certainly our

9 feeling in the Office of Research, and I believe it is

10 shared by Harold Denton and the majority in NRR, that this

11 would in fact be a good thing to do.

12 What is holding the process up is the development

13 of a standard methodology, a consensus that here is a

14 sensible way of doing a reasonable amount of work with

15 reasonable assumptions. And the IREP project has as one of

16 its principal goals the development and debuccing and trial

17 use of standard procedures for these techniques to use

18 probabilities to deal with multiple failure accident.

19 scenarios.

20 Q You said there was one other study going on. Was

21 it the Oconee study that you mentioned or was it Arkansas 1?

22 A. We are in the process of publishing now some

23 completed or very nearly completed risk assessments under

24 the reactor safety study methodology a pplica tions program.

25 Oconee is one of these and has been published. Sequoyah is

1

l

i
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1 ano ther and is due to be published any day now. Two others

2 are in the pipeline tad I expect them out within six months.

3 Within the Round Two, if you will, of the IREP

4 program there are four other plants that are being subjected

5 to the new kinds of risk assessment techniques which entail
,

|

8 some of the improvements on common mode f ailu es, and

7 Arkansas Nuclear 1 is one of these.

8 0 What was that?

9 A Arkansas Nuclear 1 is one of ths.t set of four, the

10 only BCW plant among that population. These I do not expect

11 to be published until late summer, early fall.

12 0 I guess I do not want to take a lot of time to go

13 into it, but can you tell me briefly what the difference is

14 between the reactor safety type studies and the IREP

15 studies, and which do yo2 feel are the most powerful and are

16 aost likely to uncover possible transient sequences that

17 might result in core damage?

18 A The principal dif ference between IEEP and the

19 reactor saf ety study is that IREP is scaled down and

20 abbreviated in an attempt to make a manageable scope of

21 work. It Joes not include consequence analysis, it does not

22 include detailed computer-assisted analysis of the challenge

23 posed to con tainment systems by core melts. It is

24 principally a look at the avenues to core melt and the

25 likelihood of those.

ALDER $0N REPCRTING CCMPANY,INC.
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1 Q That is IEEP7

2 A That is IREP.

3 Q I see. I see.

4 A It does contain a couple of wrinkles that nake

5 that look a little bit more incisive or insightful than the

6 reactor safety study procedures, in particular the inclusion

7 of a mechanistic analysis of initiating events.

8 Q Do both of them use the techniques of th e

9 WASH-1400, namely, event tree / fault tree?

to A That is right, they do.

11 Q Do you feel that a study performed by a licensee

12 can be made - will produce possible new information that

;3 will be valuable as contrasted to the studies that -- well,

14 the WASH-1400 study, for example, that was done by the staff

15 or the IREP studies that are being done by centractors under

16 the staff.

17 A The answer is yes. We discovered a let of

18 evidence, I should say, accumulated in and after the

19 accident at Unit 2 at Three Elle Island tending to suggest

20 that the susceptibility of plants to core melt accident

21 sequences may vary significantly from plant to plant and

22 that a single risk assessment using one or two reference

23 reactors or even half a doren of them say misrepresent other

24 reactors not so analy7ed.

25 We believe having one done for each individual
,

ALOEA$cN REPCRTING CCMPANY,INC.
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1 plant is desirable. It will not be perfect in the sense

2 tha t we will not achieve completeness, we will not quantify

3 with great accuracy the risks from each of these plants, but

4 we will have a tool that will enable operator training, for
.

5 example, to be a little better focused on the real threats

6 than they might otherwise be.

7 Emergency planning may be a little bit more

8 accurately tuned on real scenarios than otherwise. It will

9 provide a frame of reference with which to assess the

10 severity of operating occurrences.

11 C To what?

12 A Opera ting 'occurre nces.

13 0 To suppress?

14 A Assess significance.

15 Q Assess.

16 A You can say in what accident sequence, if any,

17 would a particular fault that has actually occured belong.

12 Does that fault suggest the presence of failuJe mechanisms

19 that were not in the model, in which case you can use that

20 experience to improve the model, or if it is in the model,

21 it gives you a frame of reference with which to evaluate its

22 severity.

23 It should be a very valuable contribution to

24 opera.tional safety to have .such a model in hand.

25 Q We have had during the day while you were here, of

ALDERSold REPCRTING COMPANY, INC,
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1 course, testimony which we vill explore later this afternoon

2 about probability snalysis that was done in the case of

Now,"in that case there was a licensee analysis, and3 TMI-1.

4 we are also going to hear from Mr. Curry this af ternoon

5 about the staff study.

6 Is that analysis that was done by Met Ed for the

7 limited case of the emergency feedwater system typical of

8 the IREP studies that would be done by a licensee for the

9 complete plant, or will the IREP study be more intensive,

10 have greater depth, or will it just be broader?

11 A It would be principally broader. It would be more

12 intensive or of greater depth in the sense that it wou

13 include, because of its breadth, the fault tree analysis of

14 all of the support systems of the emergency feedwater

15 system; and an IREP study would be capable de novo of

16 identifying common cause vulnerabilities that might link the

17 ini tia ting event with the energency feedwater failure

18 through these support systems, which a one-system

19 realiability analysis could not do.

20 However, the studies of each of the individual

21 systems comprising an IREP study would not be appreciably<

22 more intensive than a studf of the emergency feedwater

23 system was in this instance.

24 0 There have been recommendations made in this case
I

*

25 that the integrsted control system can indeed be a secree of I

|

|
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1 cosmon mode failures and that what is needed, and I think

2 the ACES has pointed this out, is a system interaction

3 study. Did the Crystal River study produce or give any

4 further insight into the possible interactions between the

5 integrated control system and the overall system that has

6 not been out by the failure modes and effects analysis of

7 the ICS?

8 A. Well, the study itself did not, in fact. That is

9 one of the deficiencies in the study, that it did not track

10 down that kind of failure mechanism. On the other hand, the

11 experience of that reactor and at Rancho Seco has made is in

12 Research intensely aware of the potential role of the

13 control system buses, the NNI buses, as being a weak spot.

14 0 All right, then. I guess that is essentially what

15 I am leading to last. Now, as a result of the studies that

16 you.have so far, are there any lessons that we should be

17 aware of? Has anything new turned up that would indicate

18 further either modifications in the hardware or the training

19 that has not been identified, say, in the lessons Learned

20 Task Force or some of the other task forces or, well --

21 A Some of our results did get fed into the

22 NUREG-0667, the NUREG report on the transient stability of

23 BEW pla n ts. Now, we do net have any new recormendations,

24 new discoveries of vulnerability beyond those which I

25 believe are part of the record in one place or another. I

ALCERSoN REPORTING COMPANY,INC.
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L.



I

16,921

1 can summarire them very quickly.

2 We found three potential common mode linkages that

3 could constrain the reliability with which a plant can deal

4 with a loss of feedvater. One of them is the station

5 blackout srenario in which_ AC power is the system that

6 fails, and the recommended --

7 Q That is offsite AC?

8 A Offsite and onsite. This is the subject of ALAB

9 603.

10 Q Yes.

11 A And our position is essentially that of the 603

12 board, to-vit: that the plant should have one train of'the

13 emergency feedvater system capable of startin; and running

14 without AC power, and that the operator should be trained

15 for it.

16 HR. BAXTER: What plant aree you speaking of, "r.

17 Rowsome?

18 THE WITNESS: ALAB 603 referred to St. lucie 2.

19 The second has already been nentioned. It is *he

20 NNI buses. One would like to see a design in which the
.

'

21 autostart of the emergency feedwater system cannot be

22 defeated by the loss of an NNI bus.

23 A nd third , another potential common mode lies in

24 the automatic system intended to deal with steanline break

25 accidents in SEW plants. ~Its function is to' isolate main

.
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1 and emergency feedwater to a depressurized steam generator,

2 presumably one depressurized by the main steamline or

3 feedline break.

4 In Crystal River during their incident, both steam

5 generators were isolated by this system. Even though they

L 6 did not have a steamline break, the,y simply had an
7 overecoling transient which allowed the pressure to decay in

8 the two steam generators to the point that both steam

9 generators satisfied the logic for steamline break and thus

10 the heat sink was shut off. As it happened , it did not

11 matter in that case because they were ccoling with ICCS.

12 But we would prefer to see a design in which there

13 is an interlock so that both steam generators cannot be

14 isolated by an indication of low pressure in the steam

15 generators.

18 0 Do you know whether that has been adequately taken

17 care of in THI-1?

18 A TMI-1 is in compliance with respect to the loss of

19 offsite power design, and I believe there are plans afCot to

20 address both the other concerns by the first refueling

21 outage after restart.

22 Q I see. I am quite familiar -- we had a fair amount

23 of testimony this morning on the automatic start and control

24 of the emergenc: feedwater system, but I think we'have not

25 addressed very . thoroughly yet today anyhow -- and my memory

i
1
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1 is a little unclear as to where we stand with respect to the

2 steamline b reak.

3 But I take it you believe that that is one of the

4 long-term items.

5 A That is my understanding, but I am not an

6 authority on this plant.

7 Q All right. We will ask Mr. Wermiel about that one

8 when he gets back.

9 Then is it the staff's plan to eventually require

10 an IREP by each licensee, and if so, how long will it be

11 before there will be one required for TXI-1?

12 A That decision will be made by NRR. !?

13 underrtanding is that NRR has already committed in principle

! 14 to the idea that this should be done on most, if not all,
-

' 15 plants. They are awaiting our development -- by "our," I

16 sean the,0ffice of Research -- our development of the

17 standard set of procedures and prescription of what
t

18 consticutes an adequate job for such studies.

19 We will be able to deliver that to them probably

20 by the end of 1982. They will then elect to schedule and

! 21 pick the plants that are to be asked to do such studies.

22

-23

24

25
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1 Q But so fir as you know, the experience thus far

2 with the IREP has not turnad up a failure mode that has not

3 really been thought about or has not been addressed in the

4 redesign of TMI-17

5 A Not that would be applicable to TMI.
.

6 DR. JORDAN All right. I guess that is all I

7 have.

8 CHAIRMAN SMITH: Ms. Weiss.

9 CRCSS ON 2 CARD EXAMINATION

10 BY MS. WEISS:

11 Q Mr. Rowsome, if you were asked to do an analysis

12 of the reliability of the emergency feedwater system at

13 THI-l would you use the component and human error

14 reliability data you used in the reactor safety study?

15 A With a very few exceptions, yes.

16 0 What kind of exceptions?

17 A We know today, for exanple, that failure rates for
-5

18 code safety valves instead of being the 10 per challenge
-3

19 used in the reactor safety study is closer to 10 .

20 DR. JORDANS Is that failure to open, by the way?

21 THE WITNESS ' Yes, I believe so.

'

22 DR. JORDAN All righ t.

23 THE WITNESS: I'really do not have all the
.

24 exceptions in my head, but there are a minority that have

25 changed appreciably. For example, another one is

i

ALCERSCN REPORTING COMPANY. INC.

400 VIRG;NIA AVE S.W., WASHINGTON. D.C. 20024 (202) 554 2345



16,925

l

|

1 turbine-driven pumps. Failure rate on demand for

2 turbine-driven pumps is around 10 percent instead of the
-3

3 10 that I believe was used in the reactor safety study.

4 BY MS. WEISS: (Resuming)
-3

5 Q Ten percent instead of 10 ?

6 A Yes.

7 0 That is a fairly substantial change.

8 DR. JORDAN: We will have a chance to ask Mr.

9 Curry what nunber he used.

to BY MS, WEISS: (Resuming)

11 Q Just one last question. I an curious about what

12 sort of overall uncertainty level you vould assign to

well, to the figures which Er. Curry has13 figures --

14 developed concerning the probability of failure of emergency
.

15 feedvater on demand for TMI-1.

16 A Well, there are uncertainties and then there.are

17 uncertainties. One can calculate an uncertainty based

18 entirely on the statistical uncertainties in the raw data

19 tha t goes into the mathematical model, and that certainly is

20 a contributor to the uncertainty of the answer.

21 There ' are biases or errors in 'the model itself or

22 completeness issues having to do with the structure of the

23 model which introduce uncertainties that cannot be
f

'

24 quantified.

25 3tudies such as that done by 3r. Curry tend to

i

,
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1 have a conservative bias in both modeling assumptions and in

2 the data used. On the other hand, there is no assurance

3 that they found everything. There is a completeness

4 problem. You can never prove to everybody's satisfaction

5 that there might be something that nobody has noticed yet.

6 So whether those two things balance out or not is

7 not obvious, but within wha t we know, to the best of our

8 ability the models are made to have if any bias, a

9 con serva tive bias, but that nagging concern about

10 completeness remains.

11 0 Well, can you put a number or your best number on

12 the uncertainty limits to these absolute probability figures

13 for emergency feedvater failure, your best professional

14 judgment?

-15 A Well, this is judgment, and it falls in modeling

18 as well as statistics. If I were to discover tomorrow that

17 they were non-conservative by as much as a factor of 10 or

18 conservative by more than a f actor of 100, I would be mildly

19 surprised but not very surprised. If you were to enlarge

20 that band by 'nother factor of 10, I would be quite

21 surprised.

22 So in terms of my own sense of confidence in these

23 things I would not be astounded if they underestimated the
1

24 failure rate by-10, but I would be very surprised if they

25 underestimated it by 100. And I: think there is a
|

1
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1 conservative bias that I would be would not be at all--

2 surprised to discover they were conservative by a factor of

3 10.

4 0 I am sure you must be f amiliar with some of the

5 comments'that Dr. Okrent has been making lately in the ACRS.

6 A Yes, indeed.

7 Q Both formally and informally about the extent to

8 which one can show with any degree of certitude that the

9 probability of core melt is less than 1 in 10,000. Do you

10 have any comments on -- well, I guess basically I am asking

11 you do you have an opinion on his opinion? Would you agree

12 or disagree with him?

13 A I am not sure what remarks of his you are

14 referring to. I would need to be a little more specific

15 before I pass judgment on his --

18 0 That is fair. Are you familiar with the pa pe r

17 that Dr. Okrent delivered in Stockholm last f all at the IAEA

18 conference?

19 A I may have seen it, but I do not remember it vell

20 ' enough to comment .on it.

21 (Counsel for UCS conferring.)

22 MS. WEISS: Thank you. That is all.

23 CHAIRMAN SMITH: Mr. Dornsife.

24 BY MR. DCRNSIFE

25 0 I just have one question. Could you verify
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1 something? Are you testifyin; today that indeed
|

2 probabilistic type of risk studies have been used to

3 determine whether the Lessons Learned from the TMI accident

4 items are indeed either necessary or sufficient?

5 A No. That has not been done. Je did a brief

6 review of the risk relevance of the.reccamendations of the

7 Tedesco Task Force. This is not Lessons learned, but the

8 Tedesco Task Force that was constituted after the incident

9 at Crystal River. And they have been run through a filter

to for risk ef fectiveness or risk relevance, although a rather

11 judgmental, quick pass under considerable pressure of time.

12 This has not been done for the TMI Lessons Learned.

13 Q Do you think a study such as that would be useful

14 to determine whether the changes are either necessary or

15 sufficient?

16 A I think it would be usef ul to gain perspective on

17 that, yes.

18 0 But just to that extant, not to see if you have

19 obviously missed something that is a glaring errnr or
.

20 something that really is not -- something you could have
.

21 added that would reduce the risk by a much larger f actor

22 than sor 1 you did indeed require.

23 A. that might be the outcome of such a study.

24 0 Is there any intent on the staff to do that kind

25 of-a study?
!

|

I
i
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1 A Not specifically in the context of Lessons

2 Learned. It is being done in the context of the rulemaking

3 initiatives going forward. That kind of an analysis will be

4 part of the research foundations for the standard engineered

5 safety features rule and for the degraded core rule.

| 6 MR. DORNSIFE: Thank you.

7 CHAIBMAN SMITH: Mr. Baxter.

8 BY MR. BAXTER:

9 0 Mr. Rowsome, you testified that three per year was

10 2a industrywide average for feedvater transients, and I

11 think I understood you to say that that would not

12 necessarily involve a loss of all main feedwater, but that

13 in many cases there was actuation of at least some part of

14 the emergency f eedwater system, is that correct?

15 A Ihat is right.

16 0 It is my understanding from the testimony in this

17 record that a TMI-l emercency f eedwater system is actuated

18 by a loss of both of the two main feedwater pumps or of the

19 reactor coolant pumps, whereas at CE and Westinghouse plants -

20 emergency f eedwater can also be initiated by low steam

21 generatc'; level.

22 Is that your understanding?

23 A I know that it is common practice in Westinghouse

24 plants to-initiate on low steam generator level. I am net

25 an authority on T!I.-

i

l
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1 Q So do you know if your comment that for many of
,

2 the feedvater transients industryvide that you referred to,

3 possibly involving at least actuation of part of the

4 emergency feedvater systes, whethe r tha t applies to TMI-l?

I should not s pea k to TMI-1, not5 A I cannot --

6 having studied that plant.

7 0 Okay.

8 A In many BC'J plants that I have studied that would

9 be a correct statement, but I as not an authority on TMI-1.

10 (Counsel for the licensee conferring.)

11 Q Unless the other BC'4 plants have emergency

12 f eedvater systems which initiate on lov level, how could

13 there be a partial actuation of the system?

14 A Most of them do actuate on low level.

15 MR. BAXTER: I see. I have no f urther questions.

16 CHAIRMAN SMITH. Mr. Cutchin.

17 MR. CUTCHIN. No redirect, Mr. Chairman.

18 (Board conferring.)

19 CHAIRMAN SMITH: All right. Thank you, Mr.

20 Rowsome. You are excused.

' 21 (The vitness was excused.)

22 MR. CUTCHIN: Again, I appreciate the Boards' and

23 the parties' indulgence.

24 CHAIRMAN SMITH: I think we could probably use a

25 study of error bands and confidence levels in predicting the
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1 length of testimony. We are simply never right.

2 MS. WEISS: I said five hours. I think we're

3 going to come pretty close to that when you subtract out Mr.

4 3owsome.

*

5 (Laughter.)
,

!

| 6 Whereupon,

7 JAMES CURRY

8 AND

9 JARED WERMIEL

10 resumed the stand and were further examined and testified as

11 follows:

12 CHAIRMAN SMITH: Are you ready to proceed?

13 MR. ADLER: It depends on whr.t the Board has in

. 14 aind for order. We are done for now of questioning Mr.
l

15 Wermiel. Do you want the other parties to question his

16 before we proceed to Er. Curry, o r --

17 CHAIRMAN SM'IHs Take this in to a ccoun t. If you

18 proceed with M r. Curry, then you can have greater assurance
|

19 that you complete your cross examination tonight, but.then

20 you will take the risk of having questions by other parties

I
21 tomorrow.

i

22 MR. BAITER: Mr. Chairman, my cross examination

23 does not divide cleanly between the two witnesses. I would l

24 pref er we do' 6:. * panel.

25 (Board conts;-+ nc. )

|

!

ALDERSCN REPCRTING COMPANY. INC.-

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20C24 (202) 554 2345



16,932

1 CHAIRMAN SMITH: I think just go ahead. Ihen you

2 vill have your option at least.

3 HR. POLLARD: Before we proceed with Mr. Curry, I

4 would like Dr. Jordan, he had mentioned he wanted something

5 done first by Er. Curry before we began.

6 DR. JORDAN: Yes, I did. I thought it would

7 actually save time.

8 NR. POLLARD: I agree vite. Jou. I think it w .11.

9 In fact, doing so will probably answer some of the questions

to I was intending to ask. It would be a more orderly way to

11 do it.

12 DR. JORDAN Very well.

13 You heard me I think this morning, Mr. Curry. I

14 would like for you to take us through a typical -- take us

15 through one of these diagrams, analysas. Explain how --

16 what do you do and particularly how you get figures in oni

17 say errors, human errors, the standard figures for frequency

18 of turbine failures, for example, and how you come out with

19 the final numbers that you do now.

| 20 I do not have any advice for you, just exactly how

21 to do it, but I do have a blown up copy that was supplied
,

22 and has been very helpful, because I was having a very hard

23 time reading the smaller copies.
,

.

24 WITNESS CURRY: '4hy don't I just start from the

25 top, and if you have any questions just chime in.
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1 DR. JORD?,N: If you would do that.

2 WITNESS CURRY: Okay. All right. The methodology

3 used to analize the reliability of the EFWS at TMI-l was a

4 f ault tree which is presented as Attachment 1 to my

| 5 testimony. The fault tree is basically a deductive type of

S logic network where one postulates a top event and then

7 tries -- or a top failure and then tries to deduce from that

8 some events which would lead to the failure of concern. In

9 general, the level of detail of the fault tree which can be

10 drawn to many levels of detail is limited by the analyst's

11 information.

12 In this fault tree when my information was limited

13 I made a conservative assumption. All right. The top event

14 to this fault tree is inadequate flow to the steam

15 ge ne ra to r, which I defined as less than 460 GP3. That

16 number was picked as a limiting number based on testimony by

17 Jensen before as to what would we need to mitigate any '

18 transient.

I 19 DR. JORDAN: Yes. Ve had a lot of testimony on

! 20 that number.

! 21 WITNESS CURRY: Okay. All right. Perhaps I

; 22 should go through the symbols a little bit first so you

23 understand what we are talking about.

| 24 The rectangles are indicative of eients. The

25 first bullet type symbol you see near the top of the tree is

ALDERSoN REPORT |NG COMPANY,INC,
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1 wha t is known as an and gate, and is indicative in the f ault

2 tree logic of a multiplicity of events that must occur in

3 order to achieve the event the and gate is connected to.

4 The other bullet type symbol, the one with the

5 point at the top, is an or gate, and is a logic

6 representation which indica tes that if any of the events

7 beneath the or gate occur, the event to which the or gate is

8 connected will occur.

9 The ovals that you see connected, possibly to

10 either an and gate or an or gate, are just key points or

11 just places in which the analyst can note key points or

12 assumptions that he made in his analysis.

13 The circles indicate basic events for which

14 component f ailure reliability da ta is available. The

15 diamonds indicate the limit of resolution for which data is

18 available for a given event. The difference between a

17 circle and a diamond might be or is that the diamond could

18 be further developed.

19 DH. JORDAN: Could be what?

20 WITNESS CURHY: Further developed if necessary.

21 However, a number may be available for the diamond, so it is

22 not necessary to go ints further details to determine the

23 probability of occurrence of a diamond.

24 DR. JORDAN: And the little triangles?

25 WITNESS CURBY: The little triangles are transfer

ALDERSoN REPCRTING COMPANY,INC.
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1 points within the three. If a triangle is upright, such a s

2 triangles 2, 7, and 9 on the right side of your tree, it

3 indicates a transf er f rom another point in the tree in which

4 the exact same svents occur. If the triangle is upside

5 down, it indicates a parallellism in that while the same

6 event, exact same event is occurring, a parallel event would

7 be occurring. For instance, the failure of EFV-30A may be

8 developed, and rather than develop the failure rate of

9 EFV-30B, EFV-30B has parallel redundant components. It is

10 the exact same thing, but they are redundant components.

11 DR. JORDAN: For example, the number 8 you say no

12 flo w to steam generator S. You mean there is a parallel.

13 It woulc be steam generator A?

14 WITNESS CURRY: That is right.

15 DR. JORDAN I see.

16 WITNESS CURRY: That is right. Okay.

17 DR. JORDAN: Yes.

18 WITNESS CURRYs So the top event, as I said, was

19 inadequate flow to the steam generator, less.than 460 GP".

20 Well, that event will occur if there is no flow from the

21 turbine-driven pump train, and there is no flow from either

22 electric pump train.

23 DR. JORDAN: Okay.

24 WITNESS CURRY: Okay. Now we will proceed now

i
25 down the turbine-driven pump train path. Stay on the same

!
i

I
1
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1 page for a while. We will go down the turbine-driven pump

2 train pa th , and then we will come back and go down the

3 electric pump train path.

4 DR. JORDAN: I think you do not need to go in

5 great detail through each path.

6 WITNESS CURRY: All right..

7 DR. JORDAN: Before too long we will need to know

8 how you get the numbers in.

9 WITNESS CURRY: Let me just summarire on the first

10 page. I think if the Board has a perspective on the first

11 page, the farther you go it gets much more detailed, so the

12 Board understands the first page.

13 DR. JORDAN: Yes, I think so.

14 WITNESS CURRYs Fault trees can be drawn many

15 vars. I chose to draw it this way so that I personally

16 cou2d see what areas of the system contributed most to the

17 unavailability of the system. So if we were looking at the'

18 event where we had no flow from the turbine-driven pump

19 train, that event would occur if we had failure of the

20 turbine pump itself, if we had failures-related to the

21 suction, the water suction to the turbine pump, or if we had !
l

22 failures on the discharge side of the turbine pump. |

23 There is also a pcssibility th a t that train may be |

24 out for test and maintenance which is added separately'on

25 the left. Similarly, on the right side of the tree where we

.

,
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1 had no flow from either electric pump train, it has been

2 stated earlier that either electric pump is capable of

3 supplying the required flow; so we have an and event, that

4 is, both electric pump train A must fail and electric pump

5 train B must fail in order to get no flow from either
,.

i 6 electric pump train.

7 Similarly, t2ey are broken down to pump failures

8 themselves, discharge failures, suction failures, and test,

9 and maintenance failures.

10 In doing the fault tree if one were to proceed

11 into greater depth, one would note that support systems for

12 pumps, for instance, must be taken into account as a failure

13 mode and as well as hr. man interactions with the system.

( 14 DR. JORDAN Now, where does the failure of the

15 electric supply show?

16 WITNESS CURRY: Okay. This particular event, and

17 I did draw it on the tree to indicate that, this particular

18 -- well, let me say there were there initiating sequences

19 analyzed: the simple loss of main feedvater where all power
i

20 --

21 DR. JORDAN: Yes, I understand that. I had

22 forgotten that. Go ahead.

23 WITNESS CURRY: Okay. I guess that is a brief |
|

24 overview. The tree would proceed down to the point where if

25 you were to look on a later page, if I.could suggest, ch, |
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1 perhaps page 5, picked at random, it seems to be a fairly

2 simple example. And if one were to look at the triangle

3 labeled 5 --

DR. JORDAN That takes you back to page 1, does4 '

5 it?

6 WITNESS CURRIs That would feed back into table 1

7 or page 1. If you looked on page 1 there was a block or an

8 event entitled "No flow from the condensate storage tanks."

9 DR. JORDAN: Ah, yes. Now I am catching up.

10 WITNESS CURRIs Then on page 5 under event 5 we

11 develop tha t possibility, and that possibility would arise

12 if we had no flow from the condensa te storage tank A and no

13 flow f rom the condensa te storage tank B. And then the logic

14 proceeds to the point where we are examining methods or ways

15 in which we would get no flow from, for instance, condensate

16 storage tank A. And we see at the very base of the tree

17 failures which indicate the limit of resolution of our data.

ii. The circles indicate a basic failure rate. The

19 triangles indicste failure rates again or failure events --

20 I as sorry -- again that could be further developed but

21 which ' either are no t necessary to further develop or are

22 impossible to develop.

23 DR. JORDAN I see, but the data now goes in at

24 the circles, is that what you were telling me?

25 WITNESS CURRY: That is essentially correct.

ALDERSoN REPCRTING CoWPANY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2348



I

~

|

|

16,939 |
|

'

\

1 Either the circles or the diamonds.

( 2 DR. JORDA.44 Or tha diamonds.
| |
| 3 WITNESS CURRY: Right, right. !

1

1

4 DR. JORDAN: Oh, yes. I see.
I

! 5 WITNESS CURRY: And f rom there is propagated back '

8 up through the tree going through the logic of the ands and

| 7 the or gates until a top event -- that is, inadequate flow

8 to the steam generator -- is calculated or is estimated.

9 Now, it'should be pointed out tha t such a method

10 uses Boolian algebra, and one cannot rigorously or one

11 cannot blindly plov through the logic gates and expect to

12 get the correct answer at the top, because consideration
,

l
13 aust be taken into account for the common mode failures that

14 ve have talked about before.

! 15 DR. JORDAN: Yes. That is what I wanted to
|

18 explore at your leisure. Go ahead.

17 WITNESS CURRI: Go ahead. Do you want to talk

18 about the treatment of cemmor. mode failures now?

| 19 DR. JORDAN: Wherever it comes up. You go ahead.

|

L 20 WITNESS CURRY: Okay. Okay. Well, the key

|
| 21 points, additional key points that I want to mention about

| 22 this tree -- 1

| !

| 23 DR. JORDAN: This being tha whole ? '

24 WITNESS CURRY: This is one tree, the tree that
,

25 estimates the probability of failure on demand.

|
|
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|
1 DR. JORDAN: I see. That is six pages.

2 WITNESS CURRY: Yes, sir.

3 DR. JORDAN All righ t. |

|
4 WITNESS CURRY: Yes, sir. Is to keep in mind the i

5 purpose of this tree, and that was to estimate the

! 6 probability of t!ie EFWS system to fail to deliver flow

7 within a five-minute period.

8 DR. JORDANS Per challenge?

9 WITNESS CUBRY: Per demand. That is correct.

10 That is correct. So consequently when the tree is being

11 drawn little credit is given in the tree for such operator

12 recovery actions.

13 DR. JORDAN Yes.

14 WITNESS CURRY: Which would certainly improve the

15 reliability as a general rule. The number that comes out

16 then is essentially a function of basic equipment failure

17 rates and the probability of the system being in the correct

18 configuration upon demand.

19 Now, common mode failures, the trea tm en t of common

20 mode events is taken into account by finding the point in

21 the tree at which the commonality becomes apparent. So in

22 other words, if there were a common mode failure of the two

23 electric pumps, I would look on page 1 and find the block

24 that said no flow from either electric pump train and apply

25 the common mode at that point, because it adds in -- adding.
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1 in at that level of the tree has a greater effect on the

2 overall reliability number than individually ad c'.ing those

3 failures in farther down on the tree.

4 Mathematically what it boils down to is if you

5 aultiply two small numbers together even once you <re liable

6 to wind up with a very small number later on. So common

7 mode -- if a common mode failure of redundant components has

8 been identified, it is a mattet of simply adding that

9 probability to the overall failure rate of the system.

10 DH. JORDAN Well, now, that particular one, of

11 course, sounds like maybe -- maybe I am wrong -- a fairly

12 easy case because you do have experience about how often you

13 have an electric power failure -- I guess that is the

14 obvious cosmon mode failure in this case, is that right?

15 WITNESS CURRY: Clearly, if one were to postulate

18 the initiating event being loss of all AC, I need not draw a

17 fault tree to determine the probability of failure of the

18 electric pump train.

19 DR. JORDAN: All right. But suppose now we had a

20 loss of main feedwater. Is n ' t _ that in itself possibly going

21 to- trigger an opening of the circuits on loss of lead and
.

thereby possibly take down the whole grid, and do you take22

23 that into account?

24 WITNESS CURRY: No. The transient events that

25 were analyzed here were a simple loss of main feedwater, a

i
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1 loss of main feedwater with concurrent loss of all offsite

2 power, which sounds close to the transient that you are

3 talking about. I do not really care whether main feedvater

4 caused the loss of offsite power or not. I analyzed the

5 reliability given that I have no of fsite power available,

6 and that the third transient was the loss of main feedwater

7 with the loss of all AC power.

8 DR. JORDAN: No. I guess I have seen your

9 numbers. Oh, yes, they were separated out for the three

10 different possibilities.

11 U!TNESS CURRY: That is correct.

12 DR. JORDAN: And so therefore I would say is not

13 main feeduster -- voll, and you have not actually then put

14 into the calculations the probability of loss of main

15 feedwater or the probability of loss of off site power.

16 WITNESS CURRY: That is correct. The probability

17 that these initiating events have no bearing on the

18 probability of the system responding to them.
|

19 DR. JORDAN 4 All righ t. l

I

20 WITNESS CURRY: The Staff decided they were

21 worthwhile events to analyze; therefore, we do so.

22 DR. JORDAN: All righ t. How do you take into
|

23 account possible common mode failure of both electric pump

?4 trains without a loss of offsite power?

25 WITNESS CURRY: Well, I have to identify a common

ALDERSoN REPORTING COMPANY,INC.
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1 mode failure of the electric pump trains.

2 DR. J00 DAN: Failure of a breaker, say. There

3 aust be -- aren't there a lot of ways of getting a common

4 mode failure?

5 WITNESS CURRY: There should not be a lot of ways

8 to get a common mede failure. It is design philosophy to;

7 make the trains as separate as possible. That is not to say

8 that there _ are not any ways.

9 08. JORDAN: All right. Did you include common

10 mode failure then for the two pump trains? Did you put in a

11 number for it, and if so, how did you get it?
.

12 WITNESS CURRY: I do not believe I found a common

13 mode failure for the two pump trains.

|
14 DR. JORDAN: All right.

15 WITNESS CURRY: I found a common mode failure of
.

18 ' the system but not explicitly the two electric trains

17 themselves.

18 DR. JORDAN: Okay. Well, then, you go ahead and

19 tell me where you found common mode failures and how you put

20 it in.

21 WITNESS CURRY: All right. The common mode or a

22 common mode failure that I found'to contribute to the

23 unavailability of the system or that I had no evidence to

- 24 believe, I should say, did not contribute to the

25 unavailability of the system would be the miscalibration of

ALDERSON REPCRTING COMPANY. INC,
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1 the level sensors on the condensate storage tanks.

2 If indeed the level sensors were miscalibrated,

3 and depending on the ways in which they are calibrated --

4 DR. JORDANS Yes. The usual type of common mode

5 failure.

6 WITNESS CURRY: That is right. They could very

7 well have been calibrated by the same person or with the

8 same instrument and therefore both be incorrectly

9 calibrated. I assess that as a common mode failure of the

10 system.

11 DR. JORDAN : Okay. Where did that come in? How

12 did you put that in?

13 WITNESS CURRY: That is simply using the data base

14 that I had; that is simply added on to the suction failure
i

15 common mode --

16 DR. JORDANS Is that part of the data base in your

17 table? Did I miss that one?

18 WITNESS CURRY: Yes. Let me get my testimony out

19 here.

20 DR. JORDANS You are now going to Attachment 2?
.

21 WITNESS CURRY: Yes, Attachment 2. Okay. That

22 number is in here, and, okay, the number that I used for

23 that was the item that you see under Table 3-2, item number

24 III entitled " Human Acts and Errors."

25 And under that Roman numeral III, item A -- A.2,

ALDERSoN REPORTING COMPANY,INC.
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1 now as you can see, this table has a number of values

2 asscciated with it. The heading of the table there, at

3 least three values for each of the acts listed in this

4 table, a point estimate value, a value of the likelihood of

5 that occurrence if, for instance, there was indication in

8 the control room, or a value for the likelihcod of that

7 occurrence if only local walkaround and doublecheck

8 procedures were ased, and a value of the occurrence if

9 neither the double walkaround or control room indication was

to provided.

11 So if we read this table we would see that item A
a

12 has the " title valves mispositioned during test er

13 maintenance," for ites A.l. And A.l.a and A.1.b is

14 " inadvertently leaves correct valve in wrong position."

15 DR. JORDAN: Okay. Now, then, let's see the

16 numbers that you have there ani explain those.

17 WITNESS CURRY: Okay. And let =e add one other

18 thing. Then the item that most concerns your question in

| 19 terms of common mode probabilities is item 2 under A which
l

20 is entitled "more than one valve is affected-(coupled
, .

|- 21 error)."
|

|
22 Now, _these human error rates were developed in

|
; 23 consultation with a number of experts in the hussa error
!

i
i 24 field and were provided to - the Staf f for its use in the

: 25 studies previously referenced in NUREG-0611 and NUREG-0635
|

.
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1 which analyze the reliablity of Westinghouse and CE

2 associated systems. i

3 We use the same data base here for the reason that

4 we wanted a solid base of comparison between designs. There

5 may be some argn' ints on the validity of data, but using a

6 common data base es allow us some justification for

7 comparing designs.

8 DR. JORDAN Yes. I understood your testimony in

9 that respect.

10 Nov, then, about these numbers here, I do not

11 quite see that, ho we ve r . Take the 1-A figure. You have got
-2

12 a 1/20 10 1 over X. Explain those to me.

13 WITNESS CURRY. Well, that particular thing is not

14 applicable to this f ailure we are discussing.

15 DR. JORDAN: All right. Give se one that is.

16 WITNESS CURRY: The one th a t is applicable is the

17 one that I choaa was more than vgive is affected.

18 DR. JORDAN < All right.

19 W7.TNESS CURRY: Or more than one item is affected.

20 DR. JORDAN: Okay. The point value is NI times
--n

21 10 What is the NI?.

22 WITNESS CURRY: The N is really an approximation

23 . sign . I guess they could not find a little squiggle so they ,

24 used an N when they typed up the table.
-u

25 DR. JORDAN: I see. It is N. One times 10 .

i
|

)
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1 WITNESS CURRY: let me take that a little

2 further. That would be true. However, I was under the

3 understanding that the level instrum'entation was indicated

4 in the control room. Therefore, one can make the assumption
. -u

5 that it is less likely than 10 that the failure would go

6 unnoticed. So I actually reftered you to the valve failure

7 rate, but the sensor miscalibration rate is exactly the
-3

8 same, and that number is 1 times 10 It is actually.

9 listed under three in that table.

10 (Board conferring.)

11 DR. JORDAN 4 Dr. little asks your squiggle meaning

12 "about or approximately." What do you mean approximately?

13 An order of magnitude or a factor of two?

14 WITNESS CURRY: Well, there are error bands

15 associated with these numbers, if you read just to the right

16 of the number, for instance.

17 DR. JORDAN I see. So it is a factor of 20, is

18 that right?

19 WITNESS CURRY: In this case it would be a factor

20 of 10 on tha t particular number as I read the table.

21 DR. JORDAN: Oh, I see. I see. The 1 times
-3

22 10 is the point value with valve position in the control
-3

23 room. You say that is estimated a point value of 10

24 with an error factor of 10.

25 WITNESS CURRYs That is right. -
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1 DR. JORDAN: All right. Okay. Now I understand.

2 Thank you.

3 2ITNESS CURRY: So it was a ma tter of judgment

4 when assigning the error, a human error probability

5 associated with these numbers. The information I had on

6 hand was that the position of the valves was indicated in

7 the control room, so I chose that number; and had it not

8 been indicated in the control room, I would have had a

9 number based on whether it was'doublechecked or not

to doublechecked. But it is indicated in the control room.

11 DR. JORDAN: Now, do you have the numbers on the

12 tables that you used to get both of the figures that you

13 gave us yesterday for the design mid-1979 and also the other

14 two points?

15 WITNESS CURRY: All right. Okay. I can ex;1ain

16 all the numbers on the little chart I gave you yesterday.

17 Let me give you a little history.

18 When we were asked to present quantitative

19 estimates to the Board, the only information we had on hand

20 was a checking type analysis that we had done on the REW

21 report submitted to the staff.

22 It was thought nore valuable if we redid an

23 analysis to provide some information on what the system is

24 or would be.

25 DR. JORDAN Yes.

|

I
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1 WITNESS CURS!: So in light of that, the checking

2 type analysis is such and was perfor:ed to ascertain whether

3 the dominant failure nodes of the systen had been correctly j

4 identified by BCW in their report, and to confirn the

5 relative reliability of these systens conpared to others.

6 So it is pro.bably a little less rigorous than that that was

7 redone by the Staff for the updated systen.

8 DR. JORDAN: I see. But now then, the question I

9 had vai sosewhat sinpler. The nunbers that you have now in

to this Table 3, are those the nunbers for the final systen as

11 it will finally be, or does Table 3 actually have all three

12 sets of numbers in?

13 WITNESS CU33!: Table 3, well, which is ny

14 Attachment 2 that we are talking about --

15 DR. JORDAN: Yes.

16 WITNESS CU33!: Is the data base that, was used

17 toth by.3CW for its original analysis and by syself for the

i 18 analysis of the proposed desi;n.

19 DS, JORDAN: These are the nunbers for the

20 proposed design. I as just asking.

21 WITNESS CURE!: Nov ve are talking about what I

22 - gave out yesterday. Okay. Now, what ! qave out yesterday

23 to show on the bar graph, the nunber that is indicated as a,
-4

24 approximately 4 times 10 , is the design that will have

25 . all of the completions that we have telked about included in

.
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-3
1 there. The number that is indicated as 6 times 10 was

.

2 the number based on the Staff's checking analysis of the
-3

3 original BCW report. And the 3 times 10 is an

4 er.tima tion of what the system will be at restart.

5 DR. JORDAN Yes.

6 WITNESS CURRY: Based on my understanding of what

7 they will have in it.

8 DR. JORDAN: Okay. But the numbers you use, for
-3

9 example, to get the 3 times 10 are not in this table.
-3

10 VITNESS CURRY: The derivation of 3 times 10

11 came about after I had completed the analysis for the

12 com pleted system.

13 DR. JORDAN: Good, good. That is helpful. Thank

14 you.

15 Okay. I think -- did I interrupt you by the way?

16 WITNESS CURRY: No, sir.

17 DR. JORDAN: I kind of have a feeling that I

18 understand now. It probably will turn out that I was

19 entirely mistaken about something; but I think perhaps we

20 are a t a place where you can go ahead, Mr. Pollard.

21 CROSS EXAMINATION - Resumed.

22 BY MR. POLLARD:

23 Q Just one question I have to continue the general

24 explanation. The data that are contained in Attachment 2 to

25 your testimony are the data which were inputted to the

i
i
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1 circles and the diamonds, is that correct?

2 A (WITNESS CURRY) Ihat is correct.

3 Q And then the data which appear on pages 35 and 37

4 of your testinony are what results when you propagate the

5 data through the fault tree.

6 (Pause.)

7 A (WITNESS CURRY) That is right.

8 Q Just to make it crystal clear then, the separate

9 sheet that you handed out as Attachment 3 to your testimony,
-3

'

10 the 8 times 10 corresponds directly to the graph shown

11 on page 37, specifically the lefthand. table labeled " loss of

12 sain feedvater," and there is a little triangle shown in the
-2 -3

13 first box between 10 and 10 , and that corresponds to
-3

14 the a times 10 .

?5 A (WITNESS CURRY) That is right.

16 0 And then if you were to hand out Attachment, let

17 se postulare, 3 and 5 for the other two transients, namely

18 loss of main feedvater coincident sith loss of offsite power

19 and loss of main feedvater coincident with loss of all AC

20 power, you could have another graph lik3 this for those tvc

21 other transients.

22 A (WITNESS CURRY) Certainly.

23 Q Thank you.

24 In your discussions with Dr. Jordan on the common

25 mode failure of the electric pumps, as I understood you you
.

i

I

|

l
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1 said you did not identify any particular common mode failure

2 that would aff ect just the two electri pumps, was that

3 correct?

4 A (WITNESS CURRY) Yes. I did not recall any that

5 would cingle those two out.

6 Q So you attach no probability or a reto probability

7 to the case where there may be some design deficiency in the
[

8 two electric motor-driven pumps.

1

| 9 A (WITNESS CURRY) When doing these analyses I do
i

10 assume that the equiptent is designed correctl;; to achieve

11 its function.

12 Q And that is why, for example, you would have no

13 input into this fault tree for a common mode failure

14 involving a design deficiency.

|

j 15 A (;dITNESS CURRY) I did not catch the first part of

16 that.

17 Q 3ecause you assume that the equipment is properly

18 designed, that is why there is no input into your fault tree

19 of a common mode failure that would stem from a design

20 deficiency.

!

21 A ( WITNESS CURBY) That is right. If I had a way in'

22 which I could assign a credible number for design

23 deficiencies of the pump and the probability of both pumps

24 being designed incorrectly, I could certainly add to that.

25 I do not have a way to do that, and my judgment is

ALCEASCN REPCRTING CCMPANY. !NC,
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1 that that is probably less of a failure probability than

2 others that do become apparent.

3 A (WITNESS WERMIEL) Could I add something to that?

4 I might point out that operating experience with the pumps

5 since they have been installed would tend to uncover such

6 possibilities, we would hope, and if they did occur we might

7 then correct them. And as far as I know, no such

8 occurrences have been discovered.

9 Q Mr. Weraiel, how many times have the emergency

to f eedwater pumps at Three Mile Island Unit 1 been called upon

11 to operate?

12 A (WITNESS WERMIEL) In surveillance testing they

13 have been called upon, oh, I would estimate at least 50

14 times.

In C And during the surveillance testing how long do

16 the pumps run?

17 A (VITNESS WERMIEL) I am not how long they are run.

18 C How long would the pumps have to run during a real
.

19 accident?

20 A (WITNESS WEEMIEL) That depends on the transient

21 we are talking about and what the circumstances are.

22 C Without knowing how long the pumps run during

23 periodic tests and without knowing how long they would have

24 to run for some particular accident, what is your basis for

25 saying that there are no common mode design defects in the

ALDERSoN REPORTING COMPANY,INC,
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1 Three file Island Unit 1 emergency feedvater pumps?

2 A (WITNESS WERMIEL) I did not say I knew there were

3 none. I am saying what has transpired so far has identified

4 none, and I have some feeling of confidence in saying that.

5 Q Without --

6 A (WITNESS WEREIEL) I also am aware that there will

7 he a 48-hour endurance test performed on these pumps which

8 hopefully will identify any other potential common type

9 problems with these pumps.

to C Do you feel confident of this without knowing how

11 the periodic tests are done, without knowing how long these

12 pumps run? -

23 A (WITNESS WERMIEL) I do not know the length of

14 time the pump is run in a periodic test. That test requires

15 the pump' reaches it design discharge pressure. I do not

16 know how long that takes.

17 Q You think one 48-hour endurance test is sufficient

18 to discover any potential design deficiencies in the pumps.

19 A (WITNESS WERMIEL) Again, I did no?. say that.

20 CHAIRMAN SMITH: Mr. Pollard, I do think that you
.

21 have twice now sisconstrued his answer.

22 MR. P3LLARDS That could very well be, because I

23 lost track of why he interrupted. I was asking Mr. Curry

24 why. j
l

25 CHAIRMAN SMITH: His interruption is consistent

ALDERSoN AE.PCRTING CCMPANY,INC.
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1 with tradition, consistent with the practice that ve have

2 had throughout this hearing that if a witness believes chat

3 he can add to the record, he should. If you do not tran t
-

4 that in your cross examination, you are free to ask for it,

5 but there have been times when you have been pleased to have

6 it.

7 BY MR. POLLARD: (Resuming)

8 0 Mr. Wermiel, I believe I was asking Mr. Curry why

9 he had no input on his fault tree for a common mode failure

10 of both electric pumps, and I believe he said he had no

11 basis for providing some reliable estimate of what that

12 conson mode potential would be.

13 Now, can you clarify for me what your addition to

i 14 his answer was?
!

15 A (WITNESS CURRY) What I meant to say was we have a

16 feeling that such commonalities perhaps have been, the

17 possibility of them has been reduced by periodic

18 surveillance testing, and other type tests that will be

19 performed on these pumps, and take confidence in that this

20 testing may uncover something that we might have overlooked,

21 and since they have not up until this point, we feel that

22 this possibility has been reduced. That is all I was trying

23 to say.

24 Q You cannot quantify how much it has been reduced,

25 can you?
!

l

.
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1 A (WITNESS WERMIEL) 'No, I cannot.

2 Q Has the periodic testing had the capability of |

3 detecting common mode failures caused by the severe

4 environment that trould result during a high energy line

5 break?

6 A (WITNESS WERMIEL) No, it does not simulate that.

7 Q So there are other potential common mode failures

8 that have not been thoroughly explored by the periodic

9 testing.

10 A (WITNESS WEE 3IEL) The periodic testino would not

11 explore that type of common mode, that is correct.

12 DR. JORDAN: I guess maybe I would just ask a

13 question here. Mr. Rowsome has stated that there have been

14 advances over the WASH-luo0 study, namely Chapter 4 which

15 was devoted to common mode failure. And he feels that there

16 are ways now of doing a better job of estimating common mode

17 failure.

18 Are you f amiliar with what he was talking about,

19 and are we using it?

20 WITNESS CURBY Well, I am not sure if there was a

21 particular methodology that Mr. Bavsome is talking about.

22 We certainly are better aware or more aware of those

23 possibilities and make every effort to take them into

24 account, but I am not aware of a specific methodolocy.

25 DR. JORDAN: There are, of course, a number of
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1 types of common mode failure. I presume you do include

2 common mode failures due to errcrs of maintenance, is that

3 correct?

4 WITNESS CURRY: That is correct.

5 DR. JORDAN So some types of com=on mode errors

6 at least you do include.

7 WITNESS CURRY: Oh, yes. We are aware of any

8 particular type of common mode failure. If we are aware of

9 it, we include it

10 DR. JORDAN: Of course, those common mode failures

11 of design are the toughest of all.

12 WITNESS CURRY: Again, theT are tough. The

13 question -- or it should be added again tha t my judgment is
"

14 that they probably do not contribute as much to the

15 unreliability of the system.

16 DR. JORDAN I see. The ones that you have

17 included, they are the dominant ones.

18 WITNESS CURRY: Clearly.

19 DR. JORDAN: Right. Okay. Thank you.

20 Go ahead.

21 BY MS. WEISS:

22 0 I ab just curious about this design deficiency

23 question. If it is a question of design deficiency, in two

24 pumps that are of the same design it voeld be -- the same

25 probability that both would fail as the one would fail,

ALCERSoN REPORTING CCMPANY,INC,
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1 isn 't that correct, due to design deficiencies?

2 A (WITNESS CURRY) Once again, that is the nature of

3 conson mode. If there were a shortcoming in the design one

4 could postulate that under similar operation many components
,

5 are just as likely to fail as one.

6 C So isn't --

7 A (WITNESS CU33Y) You know, I sight add is part of

8 what is thought of in the deterministic licensing process in

9 that there is some review by the Staff about the design and

10 operation of systems and components of systa:s.

11 0 I guess the difficulty -- it seems to =e that the

12 difficulty you have in finding a probability number for a

13 cosmon moda f ailure due to a design deficiency is your

14 difficulty with assigning any number to the probability of a

15 design deficiency. It does not satter whether it is a
-

16 common mode failure or whether it is -- whether it causes

17 two pumps to fail or one pump to fail. The difficulty is

18 assigning a number to it, a design deficiency, isn't that

19 correct?

20 A (WITNESS CURRY) Sure, sure.

21 Q Do you do that at all throughout the --

22 A (WITNESS CUERY) let me try to put a perspective

23 on it. We only -- the design deficiency contributed to a

24 pumps failure probability is only one seans or one

25 contributor to a components failure probability. If we had

|

|

C

|
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l

|

l

1 no idea what the probability of a pump or a valve or any

2 component failing was, we would go down to each of its

3 possibilities of failing and try to assess what their

4 probabilities of occurrence are.
.

'

5 We do, however, have data on pump reliabilities '

6 and the way in which it fails is somewhat immaterial to the

7 performance of reliability analysis.

8 Q So you do not know you are using actual--

9 historical data, and you do not know how much -- you cannot

to segregate the causes f or f ailures of pumps or valves whether

11 they are design deficiencies or --

12 A (WITNESS CURRY) Design deficiency, production

13 deficiency, materials. We do not have data that finely

14 defined.

15 BY MR. POLLARD: (Resuming)

16 Q Mr. Curry, before we get to the substance of your

17 testimony I would like to inquire a little bit about your

|
18 pro f essional qualifica tions . sta tements a ttached to your

19 testimony. Can you tell me, please, what you were doing

20 between 1970 and 1974?

21 A (WITNESS CURRY) I think there is a typo here. I

22 actually received my S.S. in '74, so I was in school between

. 23 '70 and '74

24 Q Oh, so the last paragraph should say you received

25 rour B.S. in 197u.
i
1

I
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1 A (WITNESS CUREY) That is right.

2 C And what about the period 1976 to 1978?

3 A (WITNESS CCCRY: I was in graduate school.

4 Q In the first psragraph you list the

5 responsibilities you have had since you were assigned to the

6 Division of Systens and Beliability 3esearch, and you list

7 those as having included the review and develop =ent of a

8 :osputer sodel for radioactive isotope migration analysis of

9 several feedvater system designs, managezent of the reactor

10 saf ety study methodology applications program, and'

11 participation in the IEEP program.

12 Can you break that down for me as to how such time

13 you spent on each one of those responsibilities?

14 A (WITNESS CURRY) Well, I would say about a year in

15 the radioactive isotope migration area, which was another

16 section within our division. The rest of the time the work

17 somewhat overlapped . There is no distinct time or discrete

18 interval for these other activities. They were performed

19 concurrently in other words.

20 (Counsel for UCS conferring.)

21

22

23

24

25

, -

!

i

|
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1 Q The year that you spent on the isotope migration

2 st"dy, was that from March of '78 until about a year later? I.

l

3 A (WITNESS CURRY) That is about right.

4 Q And you think -- even tho*1gh you were doing the

5 other three things somewhat concurrently, you cannot

6 allocate the amount of percent of your time that you spent

7 on each one?

8 A (WITNESS CURRY) Well, I am very overworked. So

9 it was more than, you know, it would not add up to 40 hours

10 a week. It really is a kind of concurrent type activity.

11 So --

12 BY MS. WEISS: (Kesuming)

13 Q I would worry about your calculations if it adds

14 up to more than 100 percent.

15 A (WITNESS CURRY) You would worry about that?

16 0 I would worry about that.

17 A (WITNESS CURRY) Well, it might.

18 (Pause.)

19 BY 3R. POLLARDS (Resuming)

20 Q Am I correct that the plants you were project

21 manager of were not BCW plants and they were both for
|

22 construction permit proceedings?

23 A (WITNESS CURRY) They were CP proceedings. Greene ;

24 County was a BCW plant, by my recollection.

25 0 It was? i

I
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1 A (WITNESS CUE 3Y) Yes.

2 Q Has that been cancelled or indefinitely deferred?

3 A (WITNESS CUR 3Y) One of the two. ! am not sure

4 what its current status is.

5 0 And you clearly state the other one was

6 W ett tingh ous e .

7 Are you familiar, fully familiar with the

8 criticisms of the reactor safety study contained in th e risk

9 assessment review group's report , sometimes referred to as

i 10 the Lewis report?

11 A (WITNESS CUR 3Y) Well, I am not sure of the

12 adjective " fully." I am somewhat familiar with it.

13 Q Iou are aware of some of the criticisms of the

14 data base used by the reactor safety study?

15 A (WITNESS CUREY) I am aware that there is some

16 question about the data base on general.

17 Q And the data base that is in attachment 2 to your

18 testimony, as I understood ycu to say, you took that from

19 NUREG-06117

20 A (WITNESS CU3RY) It is the same d ata base that was

21 used there. Many of the values were taken from WASH-1400,

22 lLs Mr. Bowsome said, with ~ame modification.

23 Q Do-you know whether the modifications were in

24 direct response to the criticisms or comments of the levis

25 committee?- 4

|

|

|
)
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1 A (WITNESS CURRY) I think the modifications were in |

2 response to improved knowledge.

3 (Counsel for UCS conferring.)

4 0 On page 31 of your testimony you states "The

5 testimony provides the staff estimate of the reliability of

8 the THI-1 emergenry feedvater system as it is depicted in

7 part one of this testimony."

8 And then on page 39 of your testimony you discuss

9 why the uncertainty bounds associated with variour component

10 f ailure and human error rates were not propagated to the

11 analysis on the grounds that this was not necessary in order

12 to do a comparative reliability assessment.

13 If the goal was to determine reliability rather
i

14 than a comparative reliability, why do you feel it was not

15 necessary to propagate the errors through the analyses?

18 A (WITNEST CURRY) Well, the goal was originally, in

17 terms of these studies, to develop a comparative reliability
~

1 18 estimate of these designs. The means for doing cuch or the

19 basis for doind that was to develop a point estimate of the

20 systems reliability.

21 (Counsel for UCS conferring.)

22 C Since you did not propagate the uncertainty bounds

23 through the analyses, is it correct then that we cannot rely

24 upon the actual probability figure that you reported for the

25 Three Mile Island Unit 1 emergency feedwater systems?

!
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| 1 A (WITNFSS C"RRY) Well, as I caid in the testimony,

| 2 the reliabilitr, point estimate of the relatbility that is

3 uresented here, should be coasidered to have an uncertainty
I
; 4 bound associated with it, and the actual system reliability
1
'

5 to lie somewhere within that uncertainty bound.

6 The question was asked to provide the staff's

7 estimates of the system's reliability and this is it.

8 BY MS. WEISS: (Resuming)

9 Q Let me direct you -- I suppose you are now on page

10 39. The la rge paragraph right in the middle, the sentence

11 that starts with, "The uncertainty bounds." You say,

.
12 quotes

13 "The uncertainty bounds associated with the

14 various component failure and human error rates were not

15 ~ estimated and propagated through the analyses. Such an

16 approach is cumbersome and unnecessary for the purpose of

17 the analysis. the assessment of the reliability of a given

18 auxiliary feedwater system compared to other designs and the

19 identification of major contributors to a given auxiliary

20 feedwater system unreliability, so that system upgrading can

21 be most effectively undertaken is desired."
|

22 Now, in light of that, your own statement of the

23 purpose of the analysis, to what extent can your
|

|
24 probability, your bottom line probability figures, be used

25 as indicators of the -absolute probability of emergency l

i

I |
|
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1 f eadwa ter f ailure at TMI-17

2 A sW7.TSESS CURRY) Well, again, I would go to the

3 heading of that paragraph, which says "The actual syste:n

4 reliability must be considered to be within the range about

5 the point estimate presented here, due to uncertainties in

6 component failure and human error rates."

7 0 What is the range?

8 A (WITNESS CURRY) I would concur with Mr. Howsome's

9 judgment that it would be within an order of magnitude

10 either way. I would also be surprised if it was any greater

11 outside of that order of magnitude.

12 ] The absolute probabilities, not the comparative

13 probabilities, would you expect that to be --

*4 A (WITNESS CURRY) I would be surprised if the
.

15 absolute probabilities lie outside the order of magnitude

16 range about the point estimate presented here. I would also

17 concur that it may -- the reliability estimate presented

18 here may lean toward the conservative side.

19 Q I asked you these questions bearing in mind that
1

20 what I consider to be the major criticism of the risk

21 assessment review group report was the underestimates of

22 uncertainty and the conclusion of the review group report

D that in their opinion the uncertainty bounds were so large

24 that absolute probability figures cannot be derived from
|

251 W ASH-1400, but they are ocod for comparison purposes. |
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1 I thought that was the kind of clarification that

2 you were making in your testimony. But I gather you feel

3 more confident tha t you can attach a range of uncertainty to

4 your absolute probability figures than the levis group felt

5 toward WASH-14007

6 A (WITNESS CURBY) Well, once again, I think -- the

7 first point I would like to make, I think what I have said

8 is not inconsistent with the quote that you just gave. I

9 think it is very consistent. Keep in mind, however, though,

10 that in discussing WASH-1400 once again we are talking about

11 sequences, not reliabilities of individual systems.

12 The more -- the greater your analysis, the more

13 sequences, systems, components and human interactions that

14 you have to take into account, the greater the uncertainty

15 estimates. So I would probably feel ce tainly more

16 confortable with estimating a small system's -- a small

17 individual system's reliability than I would with the

18 probability of ocrurrence of major saquences.

19 The reason for that is to a large extent due to

20 the possibility of common mode failures and systems
i

21 interactions that can be overlooked.

22 Q You mentioned when you were back on Table III-2 --

23 I just want to pick it up before I forget it -- item a.3,

24 and I guess that is (b), a . 3 '( b ) , "more than one sensor relay

25 affected." l
!

|
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1

|

|

|1 You sentioned that you had thought that there was

2 indication in the control reo=, but ! vas not clear on

3 whether you found out that you had used an incorrect number

4 or there is not indica tion in the control roes. You sade

5 sose qualification I did not follow. I need you to clarify
,

6 it.

7 A (WITNESS CUERY) Well, f ailure probabilities, the

8 probability of something being in a failed state, changes

9 with the operator's knowledge of the system. So if the ites

10 in question is indicated in the control room, where there

11 are constantly personnel, it is less likely that, you know,

12 such a failure vill occur than if it was in an isolated

13 portion of the plant and it is not constantly under

14 observation.

15 Q Didn't you say that you had thought ; hat there was

16 a level instrument indicated in the control roon which you

17 have since discovered has no such indication, or did I just

18 hear you incorrectly?

19 A (VITNESS CUREY) No.

20 Q You were just describiac generally, you would give
'

.

21 more credit?

22 A (WITNESS C3EET) Yes.

23 0 Okay, thank you.

24- (Counsel for UCS conferrirc.)

25 ET ME. POLLAEDs (Easumibc)

!
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1 Q On page 34 of your testimony, the last sentence in

2 the paragra ph, it says: "For exam le, such assumptions were,

3 often necessary when interaction of the operator with the

4 system had to be considered without the specific operational

5 procedures available for review."

| 6 Am I correct in understanding that sentence of
!

7 your tes timony that when you prepared your fault tree or

8 inputted da ta to the fault tree, you did not review the

9 sperific operational ;rocedures for Three hile Island Unit

to 1?

11 A (WITNESS CURRY) Well, certainly if they were not

i 12 available I did not review them.
|

13 0 Were they available or weren't they available?

14 'A (WITNESS CURRY) I did not have them available.

15 CHAIRMAN SMITH: I think that, as these next

16 series of questions -- they sound f amiliar to me. I think

17 you should try to give concrete answers. I mean, you did

18 not. No would have been adequate.

19 WITNESS CURRY: I apolocire. I thought that was

.

20 as concrete as I could give.
|
'

21 CHAIRMAN SHITH: I beg your pardon?
|

22 WITNESS CURRY 4 I said I a pologire. I thought I

23 wa s --

24 CHAIRMAN SMITH 4 I know. We are familiar with Mr.

25 Pollard's cross-examina tion. I am familiar with what his

.

I

l,
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1 objectives are. And if you just give -- if you listen to

2 the question and give his concrete answers, it will be quite

3 helpful.

4 (Pause.)
.

5 CHAIRMAN SMITHS There was nothing wrong with your

6 answer. I am not criticizing you for your answer at all.

7 But we have been through this many times and I know -- I

8 know what we are going to be going through now.

9 (Pause.)

to BY MR. P0llARD: (Resuming)

11 Q I had skipped a more complex question. Let me

12 back up just a moment. If I could direct you first to the

13 bottom of page 32 of your testimony. 'J ell -- well, this is

14 a rather lengthy question. So I will try to go slow and

15 frame it.

16 On page 32 you nre discussing the three types of

17 tra nsients tha t you !. ave analyzed. And you wind up

18 concluding that the reliability of the emergency feedwater

'

19 system during these transients -- I think you were referrinc

20 to the latter two transients, loss of f eedvater coincident
.

21 with loss of offsite power or simply -- oh, dear.

22 Let me abandon that approach and just ask you a

23 simple direct question : Why is the probability that you
,

24 report on page 35, is it, and 37 of your testimony -- can

25 'you explain to me why the probability of f ailure of the

<
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1 energency f eedvater systems at Three Mile Island Unit 1 are

2 unaffected by the loss of offsite power, that the

3 probability is identical for either a simple loss of main

4 feadwater or a loss of sain feedwater coincident with loss

5 of offsite power?

I 6 A (WITNESS CURBY) They are no t exactly identical,

7 but they are very close, because in the second category the

8 diesel generators were available to supply the required AC

9 power.

10 0 Yes, but I would -- if we have offsite power,

11 which is the first transient you ana'yred, I would have

12 assumed that there would be stae probability associated with

13 the diesel generator's failing to start.

14 A (WITNESS CURRY) Well, that is clearly true.

15 Again, three transients were analyred. There was not an

to attempt to derive one number for auxiliary feedvater system

17 reliability, because such an attempt would require some

18 estimation of the percentage of time that loss of main

19 feedwater transients occurred coincident with loss of

20 offsite power and loss of all AC.

21 What was done, however, was specifically to

22 analyre each of those occurrences and to determine the

23 reliability of this system once those initiated events had
,

24 been postulated.
j

25 The case that you are talking about is the third |

..

i
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1 case, where we did postulate loss of averything, loss of all

2 AC power.

3 0 Okay. Let me -- I do want ts concentrate on the

4 first two cases first. What these grapha on pages 35 and 37

5 tell me is that both for the mid-1979 desis7 as well as for

6 the proposed design after all requirements are Sat, tha t the

7 probability of f ailure of the TMI-1 emergency feedwater

8 systems in respsnding to a simple lose of main feedwater is

9 almost exactly the same as the probability of the emergency

10 feedwater system's failing to respond to a loss of main

11 feedwater coincident with loss of offsite power.

12 And I was -- the question is, based upon your,

13 analysis of the reliability or probability of failure of the

14 Three Mile Island emergency feedwater systems, does this

15 sean that the dominant failure modes are unaffected by
-

16 whether or not we lose offsite power?

-

17 A (WITNESS CURRY) Well, there were some assumptions

18 that' were used in this study that have been used in the

19 studies of other auxiliary feedvater systems. And for

20 purposes of performing these studies, one diesel generator

! 21 was assumed available with a probability of one; the other

22 diesel generater was assumed available with a probability of
-2

23 10 And given that assumption, these results were.

24 estinated.

25 0 Thank you. I thought that was the answer to the
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1 question. Let =e see if I understand.

2 When you were calculating the probabili.7 of

3 success or the probability of failure of the Three Eile

4 Island Unit 1 enerpency feedwater systems for the event,

5 loss of offsite power, you cizply assumed that at least one

6 diesel generator would always operate?

7 A (WITNESS CUREY) That is one way to put it, yes.

8 C And you attached no probability or a rero

9 probability of f ailure of both diesel generators?

to A (WITNESS CURRY) That is essentially true.

11 Q Okay. Now I have the question on the third case,

12 that being loss of sain feedwater coincident with loss of AC

13 power. If I compare that case on page 35, which is the

14 proposed design which will be isplemented so:e ti:e after

15 restart, with the same case on page 37, which was the

16 mid-1979 design, I as tempted to reach the conclusion that

17 none of the modifications or additional requiresents imposed

18 upon ezergency feedwater systems have had any effect upon
i
1

19 the reliability of this systas for this transient. Is that'

20 correct?

21 A (WITNESS CU32!) Their effect is sonewhat shadeved
.

22 by the reliability nunbers, in that if you were to look at

13 the headings of these, each of these events, you will see

24 that there is a scale change in terns of thei probabilities

25 of occurrence.
1
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1 0 There is a scale change fron the other two

2 transients, but there is no scale change betveen the case of

3 the proposed design versus the nid-1979 design for this

4 transient?

5 A (WITNESS CURRY)' That is right. The scales for

6 all three transients are the same, regardlass of the periods

7 in which we analyze. There is a difference in the scales

8 between the first two transients and the third.

9 Q Yes. But please, I do not want to go back to the

to first two. I want to concentrate on this third transient

11 now.

12 A (3ITNESS CURRY) I think it is necessary to answer

13 your question why there is no difference be tween the mid '79

14 and the proposed design in case three.

15 0 Okay. If you wish, go ahead.

16 A (WITNESS CURRY) And the reason is that the

17 reliability number that is presented is a function of

18 dominant failure contributors. In my analysis, in the first

19 two cases where electric feedvater trains were available, it

20 turns out that the system unavailability was dominated

21 largely in mid-1979 by the probability of not getting the
:

22 feedwater control valves open on demand. That probability, |
l

23 although dominant in a multi-train system, is no longar

24 -dominant when one is reduced to a single train system, as
|
|

25 occurs'in case three. |
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1 When reduced to a single train system, that is,

2 the turbine-driven train in case three, there are many

3 contributors to the system 's una vailability, not to men tion

4 the inherent reliability of the components themselves. So

5 that fixing one dominant contributor, it becomes quite clear

6 that you have fixed it in the first two cases, where it was

7 a heavy contributors it is not clearly noticeable in the

8 third case, where it is one of many contributors.

9 0 Okay. What probability of f ailure for the

10 turbine-driven pump did you use in your analysis for this

11 third event?

12 A (WITNESS CUREY) Well, let me just look for a

13 second here.

14 (Pause.)

15 A (WITNESS CURRY) The turbine pump unavailability
-2

16 tha t I used vss approximately 1.5 times 10 .

17 (Pause.)

'18 0 _And perhaps you recall what Mr. Bowsome just

19 testified to. He thought perhaps the probability of failure
-1

20 of turbine-driven pumps is 10 Was that -- is my.

21 r,ecollection correct?

22 A (WITNESS CURRY) I recall that, and I have no

23 comment except to point out this is a co= mon data base that

24 was used to compare all system reliabilities.

25 0 Okay. Well, fine. I mean, I understand when you

|
i
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1 are comparing one system to another. But what I an trying

2 to pursue now is the reliability of this emergency feedvater

3 system at restart.

4 Now, you would agree with me that if the

5 probability of failure of the turbine-driven pump itself is
-1

6 10 then the probability of systen failure under the,

7 case of loss of 2 sin feedvster, loss of all AC power, would
-1

8 he greater than 10 ?

9 A (WITNESS CURRY) Well, it certainly could be no

10 less than that.

11 Q Okay. Now, am I also correct that for this case

12 of total loss of all AC power we do not have the backup of

13 bleed and feed; is that correct?
s

A 14 A (WITNESS WER3IEL) That is correct.
s

15 Q So what this graph shows is -- and correct me if I

16 as wrong -- even using your figures, Mr. Curry, that the

17 probability of total loss of all decay heat removal systems

18 for Three Mile Island Unit 1 lies somewhere between one

19 chance in 10 and one chance in 100 for the event loss of

20 sain feedvater coincident with loss of all AC power?
~

A (WITNESS CURRY) For that event.21

22 Q That is how I phrased the question. Is that

23 correct?

24 A (WITNESS CURRY) Yes. I just wished to. emphasize

25 that is for that initiating event.
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1 Q And now we can ask you both, in your consideration

2 that the system is reliable enough to permit re sta rt , what

3 did you consider to be the probability of total loss of all

4 AC power at Three Mile Island Unit 17

5 A (WITNESS WERMIEL) I do not have a figure for that

6 number.

7 Q Mr. Curry?

8 A (WITNESS CURRY) No, I have not considered it at

9 all.

10 Q Then on what basis do you conclude that Three Mile

11 Island Unit 1 should be allowed to restart?

12 A (WITNESS WERMIEL) I think again we are looking at

13 comparisons, and we compare Three Mile Island Unit 1 with

14 other plants for this event and find tha t it is as good an

15 many and better than some.

16 Q Well, excuse me, I do not' ean to be argumentative

17 at all. But it sounds to me like the conclusion the public

18 could draw from your testimony just now, that as long as all

19 plants are equally dangerous they shocid be licensed.

20 A (WITNESS CURRY) I think -- I think it is a

21 question in terms of plant safety. Your, argument I think

22 really hinges on the probabilities of loss of all AC. Now,

23 I have not analyred the probability of loss of all AC and

24 I'M not prepared to talk about the probabilities of loss of

25 all AC.

l
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1
~ It is my judgment tha t it is a very low

2 probability event. However, that occurrence and the plant

3 risk being tied to that occurrence is not inconsistent with

4 some of the results that perhaps we are beginning to turn

5 up.

6 (Counsel for UCS conferring.)

7 BY MS. WEISS: (Resuming)

8 Q Would you elaborate on that, please, the results

9 that you are beginning to turn up?

10 A (WITNESS CURRY) Well, in the overall plant risk

11 studies that we have been conducting, we try to analyre what

12 are the dominant sequences tha t lead to the risk associated

13 with the operation of a nucl(ar power plant. And such

14 occurrences as station blackout do in some cases contribute
15 to the risk of the operation of the plant.

16 0 rou mean that the probability of station blackout

17 becomes significant enough that you need to look closer at

18 the response of the plant in the event of that initiating

19 event?

20 A (WITNESS CURRY) Well, it is certainly something

21 we are looking at, yes.

22 Q Because if you do seriously -- if you seriously

23 consider the sequence and you have included it among the
1

24 three sequances that you have analyzed, you could hardly

25 come up with a figure that was less encouraging with respect

|
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1 to the ultimate consequences of a loss of AC power than you
'

2. have for THI-1. By that I nean, the chances are really

3 between one in 10 and one in 100 that e. loss of AC pcVer

4 results in total loss of, you know, decay heat removal

5 capability.

| 6 Ihat is obviously a significant probability, and
|

7 it is one of your three scenarios. Why did you choose it?

8 A (WITNESS WERMIEL) We chose it for the purpose of

9 the study in the first place, which was to ider.tify the

10 dominant f ailure rentributors f or these scena rios, to try to

- 11 correct them where we could, and to gain an overall

| 12 comparative capability to other plants.

13 Q Have you taken any steps to correct the situation

14 that results at TMI from loss of AC power?

15 A (WITNESS WERMIEL) We hiva examined --

16 A (WITNESS CURRY) In terms of EF*45 operation, is

17 that what your question 1s?

. Nods in the affirmative.)| 18 0 (
|

| 19 A (WITNESS WERMIEL) We have examined the dominant

20 f ailure contributors in this scenario and we have corrected

21 the deficiencies tha t we found for this case in the total
!

! 22 loss of AC case.
;

| 23 C But-with all the corrections --

24 A (WITNESS WERMIEL) W.+ s t all th e --

there is stili a c5. ace, between one in 10 and25 0 --

|

|
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|
'

|

1 one in 100, tha t you will lose , to tally lose all decay heat

2 removal capability if you lose AC power at TMI-1?

3 A (WITNESS WERMIEL) That is correct, with the
!

4 single turbine-driven train. This is that probability.

t
' 5 DL. JORDAN: I want to ask one question here to

6 nake sure that I am on board. In the case of a station

|

7 blackout, is there necessarily a loss of main feedwater? Is

8 that -- are those considered independent events?
!

9 WITNESS WERMIEL: You have no main feedvater in a
1

10 sta tion blackout. And there is one other thing. Again,

11 this is a number for the immediate system coming on. There

! 12 is, again, a recovery time, a recovery capability for the

; 13 operator to perhaps get the turbine-driven pump train in
|

14 operation should it not go on automatically.

15 And it is not reflected in this -- in this

! 16 number.

17 CHAIRMAN SMITH: We are going to have to take some

nc time out to take the afternoon break. Is this an
|

19 appropriate time?

| 20 Dr. Little had to leave because she has a

21 conference call on another case, and we wanted the break to

22 coincide with her conference call.

f 23 (Recess.)
i

24 CHAIRMAN SMITH: Ms. Weiss, before the recess you

i ,

25 asked a question on page 39, the last sentence on the large

!

|
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1 paragraph. And Dr. Li ttle and I shared the same experience

2 when you read it. Neither of us understood it, but assumed

3 that everybody else did and we would worry about it later.

4 And I do not think I could disgram that sentence on a

| 5 blackboard or anyplace else, for that matter.
!

| 6 (Laughter.)

7 OHAIRMAN SMITH: It just is not a parse-able

8 sentence, I do not believe.

9 MR. SAXTER: I think everything after the colon is

10 the purpose.

11 55. WEISS: That is what I was just going to ask.

12 BY MS. WEISS: (Resuming)

13 Q Would it be correct to read it as stating that the

14 purpose of the analysis is everything which is subsequent to

15 the colon?

16 A (WITNESS CURRY) Yes.

17 CHAIRMAN SMITH: That is --

18 BY MS. WEISS: (Resuming)
,

|

19 Q And does the sentence say that effort of

20 propagating the various component failure and human error

21 rates through the analysis is unnecessary and cumbersome, in

22 light of the purpose, which is then stated as everything

23 that follows the-colon?

24 A (WITNESS CURRY) It is unnecessary to propagate

25 uncertainties th roughout the analysis for the purpose, as

ALCERSCN REPCRTING COMPANY,INC,
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1 stated afts- the colon.

2 CHATRMAN SMITH: For the purpose of the analysis,

3 which is?

4 WITTISS CURRY: As stated after the colon, or

5 v5 :h is the assessment of the reliability of a given

6 auxiliary feedvater design conpared to other designs and the

y identification of aajor contributors to a given auxiliary

8 feedvater system unreliability, so that system up;rading can

9 he most effectively undertaken.

10 CHAIR 5AN SEITH: Okay.

11 SY MS. WEISS: (R esu=ing)

12 Q And ! vould just ask, finally, whether it is --

13 isn't it true that all of the analysis which you have

14 provided is a comparative analysis of the T3! auxiliary

15 feedvater systes compared to other designs?

16 A (WITNESS CURRY) It is indeed a comparative

17 analysis. I tried to emphasire that by putting it on the

18 chart with other aux feed designs.

19 BY 3R. POLLARD: (Resuming)

20 Q If we resume on the transient of loss of nain

21 feedvater coincident with loss of all AC power, and if I

22 looked at the testimony on page 35, where ve are conparing

23 the THI-1 design. with other plants, I notice that there are

24 five Westinghouse plants where the probability of f ailure of

25 energency f eedvater is one for this particular event. Those

i

|
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1 plants are still permitted to operate, aren't they?

2 A (WITNESS WERMIEL) Yes.

3 I guess now is a good time to perhaps put case

4 three into perspective.
1

5 Q Well --

6 A (WITNESS WERMIEL) Case three is a postulated

7 event which is beyond the design basis currently for nuclear

| 8 power plants, the event being a station blackout. GDC 17

9 only requires that we postulated a single failure in power
,

10 supplies. We included the station blackout here to gain an
,

1

l 11 insight into this particular event and the AC dependencies
!

! 12 within the turbine-driven pump train.

I 13 BY MS. WEISS: (Resuning)

14 Q Is that perspective which you have just offered us

,

15 on the loss of all AC. scenario, was that.the topic of
1

l

,

16 discussion between you and your counsel during the break?
|

17 A (WITNESS WERMIEL) I discussed it with counsel,
,

!

18 yes.

1

19 Q let-me ask you this: If you had found as a result

| 20 of your analysis that the probability of total loss of decay
'

21 heat removal capacity at TMI upon the initiating event loss

| 22 of AC power were.one, would that have changed your

23 conclusion at all with respect to whether it is appropriate

24 to allow this plant to restart?

l 25 MR. BAXTER: Are we still talking about the

i

l
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1 five-minute time frame?

2 BY MS. WEISS: (Resuming)

3 Q I am talking about the terms of your analysis,

4 that is correct.

5 A (WITNESS WERMIEL) In terms of this analysis, I
-

:

| 6 believe it would. I think we would want to have corrected

7 the AC dependencies in this train prior to restart. Again,

8 in dealing with the overall station blackout scenario, the

9 recovery capability of the turbine-driven train, the

10 recovery of the diesel and the recovery of the loss of

11 offsite power are not reflected in the nunber that is shown

12 here.

13 Q What is the probability of a loss of all AC power

| 14 at THI-1?

- 15 A (WITNESS WERMIEL) I do not know the specific

16 number for TMI-1. It is a low probability event in

17 general.
,

18 0 Well, you are comparing in some sense at least the

19 risk at TMI-1 with the risk associated at other plants.

20 A (WITNESS WERMIEL) No, we are not, because this

! '21 is not an attempt to show how this event might lead to core

22 damage or impact on public health and safety. It is me rely

23 an attempt, as I characterized already, to eliminate

24 dominant f ailures in the particula r turbine-d riven pump

25 trtin we are talking about.

)
i

|

l
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1 Q Do you know whether, for any of the other plants

2 listed -- and maybe I would particularly direct your

3 attention to the five which do have a probability of one,

4 loss of AC power, loss of decay heat removal capability,

5 whether the probability of loss of AC power is any greater

6 or less at those plants compared with TMI-1?

7 NB. BAXTER: Mr. Chairman , I 'm going to object at

8 this point. I did not understand this to be the focus or

9 even a part of the Board's interest expressed in Board

10 question 6, and that is the likelihood of station blackout

11 at TMI-1. And as a matter of fact, I can recall hating

12 Witness Torcivia here and told he could go home last fall

13 when he was here to testify on Board question 6 as to the

1-4 reliability of our off site power supplies, because that

15 simply was not what the Board was interested in, it was the

16 emergency feedvater system and its reliability.
I

17 (Board conferring.)

i
18 CHAIRMAN SMITH: This is a gray area. The Board '

19 itself would not-be asking these questions, but the

20 testimony is produced and the findings can be based upon the

21 testimony, and it should be subject to cross-examination.

22 MR. BAXTER: The testimony says absolutely nothing

23 about the probability that these initiating events will

24 , occur. In fact, they already said they do not have such or

25 have not made such analyses. And so now we are asking for

.
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1

1 comparisons of TMI-1 versus the Other.

2 MS. WEISS: I am trying to inquire into the

3 usefulness of this analysis and the purpose to which the
|

4 witnesses pnt it in determining whether it is appropriate cr

5 whether they would recommend that TMI should be permitted to

G restart.

7 They have said that, a t least with respect to this

8 AC power scenario, Mr. Wermiel said the dominant reason in
l

9 his mind was that there were some plants that were worse and

10 there were some that were no better. And I as trying to get

11 a fix on how far that went. Did they really look at to any
,

12 extent what the risk was comparatively between THI and the

13. other plants for loss of AC power.

14 CHAIRMAN SMITH: Mr. Brenner has pointed out to me

15 tha t Board question 6-H is: "Can the turbine-driven pumps

16 involved be operated on direct current or are they dependent

17 upon the alternating current safety buses," which is the

18 next step down from this case.

19 DR. JORDAN: That is true, and the reason was I

20 vanted to find out'if it would survive a loss of -- a
21 station blackout, because I know that there are some plants

22 that could not..

23 CHAIRMAN SMITH So that objection --

24 MR. BAXTER: I understand we are looking at what

25 haopens after station blackout. That is what case three

ALDERSoN REPCRTING COMPANY,INC.
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1 is. That is what the question is.

2 But now we are exploring the probability for

3 station blackout.

4 MR. CUTCHIN: M r. Chairman, I might interject here

5 as well. I am not objecting to these questions. -But I

8 think one thing the Board could keep in mind, and that is

7 that we have not often, if at all, objected to Board

8 questiens, even though we may have viewed those questions to

9 carry bayond what we view to be the scope of the proceeding,

to in the desire to give the Board whatever information it

11 wanted. Bdt to carry tha t too far in allowing other parties

12 to bootstrap on that puts us at somewhat of a disadvantage.

13 CHAIRMAN SMITH: Yes, it does. But under

14 Commission rules, precedent, other parties can participate

~ 15 fully on Board questions and develop the record, and

16 anything that is produced as a Board question can be

i.

i 17 proposed as a finding against the interests of the Union of

18 Concerned Scientists.

19 HR. CUTCHIN: Then maybe, Mr. Chairman, I guess

20 for the future the question may have to be posed as to

21 whether, in response to Board questions that come out of the
,

l
22 blue, the Board _ believes that they have identi'ied a '

23 serious, or whatever the new term is, safety concern that

24 warrants hearing in this proceeding. ,

|

25 'I am not pressing it. I am just making the point
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1 that if we carry this too f ar we can stay here forever.
|
i

2 CHAIREAN SMITH: You are right. You are right as

3 far as that is concerned. There just has to be, of course,

4 some cutoff point. I think that we would probably make th e

5 cutoff point on the Board question closer than on a

6 contention raised by the Union of Concerned Scientists. I

7 will just have to simply go by the judgment of Dr. Jordan

8 whether he wants the answer or not, and Dr. Little.

! 9 DR. JOEDAN: Well, I certainly do not feel that

to there is a close nexus between the loss of AC power, loss of

11 all power, and the TMI-2 accident. And I do not expect to

12 explore that avenue with my questions at all.

13 I did want to know, and I did find out, that they

14 do have turbines and they are DC-operated, and that was the

15 extent of my interest. Now, I do not mind -- I think if the

16 witness can answer this question, do they know how this grid

17 and these generators compare in reliability with others,

18 fine.

19 But I suspect tha t we are just not going to nake

20 any headway on this. This is what I think.

! 21 ES. WEISS 4 I think the witness was indicating

221bef ore the objection that he did not have any information on

23 i t, anyway.

24 CHAIRMAN SMITH: I try to remind nyself, before we

25 entertain a lot of arguments we should always ask if the

ALDERSoN REPORTING COMPANY,INC.
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1 witness knows the answer to the question, and we can ;et

2 directly to it.

3 So you do not have an answer to the question?

4 WITNESS WERMIEL: No, I have no answer to that
.

5 question.

6 CHAIRMAN SMITH: Okay.

! 7 SY M2. POLLA3D: (Resuming)

8 0 In the course of our discussion on this particular

9 transient, Mr. Wermiel, I think you mentioned that there was

10 the possibility for the operator to take action and correct

11 the difficulties. And I seem to get from your testimony the

12 feeling that you think this operator action would be

13 successful in some time period longer than five minutes; is

14 that correct?

15 A (WITNESS WERMIEL) The operator's action would be
,

t

16 successful in the five minutes?

17 0 In some period of time longer than five minutes,

18 in restering some type of decar heat rer. oval systee?

! 19 A (WITNESS WERMIEL) Yes, I do, I do think his
|

! 20 action would be successful over a period of time.

21 Q Are you familiar enough with the actual accident

22 at Three Mile Island Unit 2 to recall how long it took the

23 operators to correct the mistake of shutting off high

|
24 pressure injection flow?

25 A (WITNESS WERMIEL) No, I as not familiar enough

ALDER $oN REPCRTING COMPANY tNC.

400 VIRGINIA AVE, S.W. wASMNGTCN. O.C. 20024 (2C2) 554 2345
t



16,989

1 with the accident sequence to recall when he realized he

2 needed his high pressure injection.

3 0 Are you familiar enough with the accident to be

4 able to say that in fact it was operator actions which

5 compounded the accident, rather than led to mitigation of it
i
' 8 in the early stages?
!

7 A (WITNESS WERMIEl) I am aware tha t o pe ra to r

.

8 actions did have an effect on the end result in the THI-2

9 scenario.

10 0 Would you agree that in addition to simply loss of

11 or collapse of the offsite grid or failure of the diesel

12 generators to start, that there could be other events that

13 would result in total loss of AC power to the systems at

14 Three Mile Island Unit 1, for axample such as a fire?
|

15 A (WITNESS WERMIEL) y understanding is that if you

16 have such a severe fire it could engulf all AC power

17 systems, I would presume. I have not looked at fires

18 specifically to determine this.

19 (Counsel for UCS conferring.)

20 CHAIREAN SMITH: Mr. Pollard, I think the time nov

21 has come where you are going to have to make some choices.

22 We are going to have limited appearance statements at 5:00

23 o' clock, which means that we will not have further

24 opportunity after that. We cannot go much more than an hour

25 and a half, if that much, of hearing time lef t.
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1 So to the extent that you use the time, you a e

2 not going to be present when other people ask questions ofr

3 this panel.

4 MR. POLLARD: Yes, I understand that, Mr.

5 Chairman.

! 8 (Pause.)
!

7 CHAIRMAN SMITH: Oh , y t v . Feading my statement in

8 a void suggests that we are saying th a t you cannot come

9 back. I am just taking your own restriction.
;.

10 MS. WEISS: Mr. Erenner --

11 CHAIRMAN SMITH: We have --

U MS. WEISS: He watches you like a mother hen.

O (Laughter.)

| 14 MR. POLLARD In fact, it is this pause where I am

,

15 trying to exactly consider the factors which you remind me
|

18 of, in looking a t my cross-examina tion plan , to decide

17 exactly the point you raise.

18 (Pause.)

| 19 BY MR. POLLARD: (Resuming)

|

20 0 Mr. Curry, beginning at the bottom of page 36 of

21 your testimony, you list the dominant contributors to

22 unavailability of the emergency feedwater system for the

L
23 mid-1979 design. Can you tell me what the dominant

|

- 24 contributors are to the unavailability of the system in the

25 proposed design case?
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1 A (WITNESS CURRY) In the proposed design case,

2 there really are not any contributors to that that--

3 contribute significantly more to the availability of the

4 system than many others. In other words, the proposed

5 design case represents a conglomeration and there are not,

6 in the term that we use, dominant contributors. I do not.

7 rerall any that are clearly head and shoulders above the

a rest.

9 DR. JORDAN: I will be asking you, perhaps

10 tomorrow, as to why it is that some of the Westinghouse

11 designs seem to be quite a lot superior. But that is not a

12 question from me today.

13 (Pause.)
~

|
14 BY MR. POLLARD: (Resuming)

! 15 0 When you prepared your testinony and you listed

16 the dominant failure modes for the mid-19 N design, I can

you have had some consultation with17 see from your testime. <

18 Mr. Capodanno. And in u_; testimony, in Licensee Exhibit

19 15, he listed different dominant failure modes for that

20 design, including po tential plugging of the emergency
.

L 21 feedwater pump suction strainers.
,

22 I use this as an example to aska Did you attempt
i

23 to compare your analysis of.the mid-1979 design with that i

24 performed by the Licensee to try and identify why you found

25 different dominant contributors than the Licensee did?

|
|
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1 A (WITNESS CURRY) Okay. I believe the Capodanno

2 testimony is based on the BEN analysis that was submitted to

3 the staff for review. I do not have the testimony in front

4 of me, but I believe that is the case.

5 0 Well, I can loan you my copy of Licensee's Exhibit
;

6 15. But where I picked out the example from is an

7 introductory sentence on page 10 of Licensee Exhibit 15,

8 which states. "For THI-1, the three major component

9 failures which contribute to system unavailability are," and

10 he lists three, one of which is potential plugging of the

11 pump suction strainers.

12 I just use that as an example.

13 A (WITNESS CURRY) I undarstand.

14 0 And the question was, did you me.Ae any attempt to

15 compare your analysis to the Licensee 's analysis for the

16 purpose of trying to determine why you reached different

17 conclusions regarding the dominant failure modes?
|

| 18 A (WITNESS CURRY) I understand the question, and I

i
19 am just trying to establish the fact that I believe that

20 Licensee's analysis is the BEW analysis that was submitted

21 to the staff. And if indeed that is the case, yes, I nave

22 made a comparison.

23 Okay. Yes, I do have a copy of the testimony, and

24 I see on page 9 tha t the Licensee did refer to the BEW

25 analysis. So that is his -- I conclude that is his analycis
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1 that he f.s referring to.
1

2 So the answer to your question is, yes, I have !

3 reviewed the Licensee's, quote, unquote, " analysis."

4 0 Can you explain to me, then, why the licensee

5 concluded a dominant contributor was plugging of the

6 strainers, which you did. not conclude?

7 A (WITNESS CURRY) Okay. Well, ence again it is

8 probably a reflection of differences in assumptions that the

9 Licensee made and I made. In the B&W report, there was

10 identified a common mode failure or a potential for the

11 common mode failure to open both no rmally-closed f eedwater

12 control valves, in that they were both controlled by the ICS

13 and the ICS was not separated in its entirety to both

( 14 control valves..

15 I in my analysis found that to be the dominant

16 failure, since in a five-minute time period I did not credit

17 any operator recovery to reopen such a failure. I suspect

18 - - well , I do not know if you want se to draw conclusions

19 why I differ from the applicant. But my unavailability

20 number for THI-1 at that time was higher than that predicted

21 by BCW, and that sssumption about a nonrecoverable failure

22 within five minutes due to the single ICS failure is, I am

23 sure, largely the reason why.

24 (Counsel for UCS conferring.) ,

l
I

25 C When you did your fault tree analysis, can you
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1 point to me in the fault tree, if you did,. where you

2 inputted the possibility that one main feedwater train was

3 out of service, as permitted by the technical

4 specifications?

5 A (WITNESS CURRY) Okay. The fault tree that you

6 have is one for the proposed design. But what you are

7 talking about would be entered under the test.and

8 maincenance unavailability event.

9 Q Can you tell me, please, what probability you

to assigned to that box?
-2

11 A (WITNESS CURRY) I used 2.6 times 10 as an

12 unavailability.

13 O And that was on the assumption of how often would

*+ this loophole or this provision of the tech specs be used?

15 A (WITNESS CURRY) It was my understanding -- and I

16 think . the actual words were read ea rlier -- but I based that

17 estimate on the words, essentially, if two 100 percent

'18 capacity paths were unavailable for 72 hcurs, the plant must

19 be placed in a condition not requiring steam generator

20 cooling. That was NUBEG-0680, page C.2-6.

21 Q Excuse me. Let me state the question more

22 specifically. From my experience there have been instances

23 in the past where technical specifications allowed a

24- particular component to be out of service, let's say, for 48

25 hours. They restore the component to service in 47 hours,
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1 and then the next day it was out of service again, and ther

2 allowed it to remain out of service for another 47 hours,

3 and then had it in service for an hour and then out of

4 service again.
i

5 Now, that is -- the question I am asking is, in

6 computing the probability for the box of test and

7 m ain ter ancs r:ailabili ty, what percent of the time in a

8 given calendar year, as an example, did you anticipa te that

9 one train of the emergency feedvater system would be

to unavailable because of this technical specification

11 provision?

12 A (WITNESS C"RRY) Because of the technical

13 specification provision, which is essentially what I think I

14 just quoted, the number tha t I arrived at, that is the

15 fraction of time which the system is unavailable due to
-2

16 tests or maintenance, was 2.6 times 10 .

17 Ihat is, in 100 hours it would be unavailable for

-18 2.6 hours.

19 (Pause.)

20 C A'nd that data came from?

21 A (WITNESS CUBBY) That was calculated assuming that

22 indeod ther did have a system out for the maximum 72 hours

23 allowed by the tech specs. And it was -- took into accoun+

24 the average time between component f ailures or maintenance 4

25 that was used in WASH-1400.

.
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1 (Counsel for UCS conferring.)

2 0 I have just a few questions on the actual fault

3 trees.

4 MR. POLLARD: At this point I would just like to

5 bring up, Mr. Chairman, my concern tha t the copies of these

6 fault trees that are physically in the record are

7 illegible.

8 CHAIRMAN SMITH: Yes, we noticed tha t .

9 HR. POLLARD: Perb ;s that can be corrected at

10 some future time.

11 BY ER. POLLARD: (Resuming)

12 0 On the second page of the fault trees, under the

13 subtrain of turbine pump failure, can you explain to me the

14 significance of the note underneath the diamond labeled

15 " support system faults"? And if I am correct, that reads:

16 "DC power assumed available, forced ai: cooling after two

17 hours."
,

18 Am I correct in interpreting that note that you

19 assigned no probability to DC system failure, or a zero

20 probability of DC system failure?

21 A (WITNESS CURRY) No. 10 support system failures,

22 again these transients by definition assume that DC power is

23 available.

24 Q. So the answer to my question is, yes, you assigned

25 a rero probability to DC power system failure?
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1 A (WITNESS CUR 3Y) Well, to give the right |

2 parspective, ! did not have to assign it. It was an

a assumption of the initiating transient.

4 Q And it is correct that if DC power was

5 unavailable, that the success of emerpency feedvater would

6 he lover, the success rate or the probability of failure

7 would be higher than what you have reported?

8 A (WITNESS CUREY) Well, of course, I would have to

9 take into account whether you are assuming we have AC power

10 available.

11 Q Well, yes, you are quite correct. I as talking

12 about the transient in which we are looking at the

13 turb'ine-driven pump _under the conditions of loss of all AC

14 power. For that analysis you simply assumed that there was

15 DC power available?

16 A (WITNESS CURRY) Yes. If you wish to postulate a

17 transient where all AC power --

18 Q I do not wish to postulate a transient other than

19 the question I asked.

20 A (WITNESS CUEET) If you wish to query the question

2d about loss of all AC power, certainly loss of DC power could

22 contribute to the unavailability of the system in that

23 transient.

24 Q But you did not consider that?

25 A (WITNESS CUERY) No, sir.

.
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1 (Pause.)

2 0 On page 5 of the fault trees -- I as sorv , my

3 notes are wrong. Fage 6. I have a question on the footnote

4 that is on that sage, which reads, quote

5 "With control valve ESV-8C full open, EST-2B will

8 provide 385 gym."

7 Just that part of the footnote; what is the source

8 of that information ?

9 A (WITNESS CURRY) I would like to check. I believe

10 it is the BEW report that had been submitted. I can check

11 on that if you like.

12 0 In other words, am I correct that the source of

13 information is not a test of the system?

1$h A (WITNESS CURRY) I am not sure how the number in

15 the BEW report came about.

16 C - Do you know whether the number assumes delirery to

17 one or both steam generators?

18 A (WITNESS CUBRY) I am not sure it is material. I

19 think --

20 Q There has been previous testimony that the flov

21 rate would be different if you were delivering to one or

12 both steam generators.

23 A (WITNESS CURRY) I would have to look at the BEW

24 number. Like I said, I an not quite sure of the reference.

25 (Counsel for UCS conferring.)

ALDEASoM REPORTING COMPANY,!NC.
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1 Q I have just two other questions. For the event

2 loss of sain feedwater, total loss of AC power, when you '

3 calculated the failure probability for that transient did

4 you assume the availability of the river water system as an
.

5 alternate source of water? That is the first question?

6 A (WITNESS CUERY) No.

7 0 Did you assume the availability of water f rom the

8 hot well?

9 A (WITNESS CURET) I would have to look on the fault

10 tree. I bu11 eve there was some AC valve r.ssociated with
11 that, securing flow from the hot well. So in that case I

12 would not have assumed it.

13 Q You would not have assumed it?

14 A (WITNESS CURRY) Not if it was an AC dependency

15 0- Now --

16 (Counsel for UCS conferring.)

17 0, On page 41 of your testisony, where fou are

j 18 discussing how the maxi =um reliability achievable could vary

19 for plants with differing nuclear steas oupp. systems, you

20 list several factors smaller inventcry in the steam

21 generator, the nusber of icops or the number of steas

22 generators.

23 An I correct, those are the-two main factors that

24 you discuss there?
l

I.
25 A (WITNESS CUREY) Well, those were two that were |

1
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1 clearly used for an example. Yes, those were the two that
,

2 were in there, right.

3 0 No w, looking at the charts on pages 35 and 37, it

4 does not matter which one for this question, are you aware

5 that the Point Beach plant is a two-loop plant?

6 A (WITNESS CURRY) Well, I am aware that there are

7 some Westinghouse two-loopers, if that is your point. I

8 did not mean to imply that all Westinghouse plants were

9 either three or four-loopers.

10 Q Well, for a plant, a Westinghouse plant with two

11 loops, what would you say is the reason for not having as

12 high a reliability of the Three Elle Island Unit 1 emergency

13 feedwater system as compared to the emergency feedwater

14 systems in a t wo -lo o p Westinghouse plant?

15' A (WITNESS CUHHY) Well, probably the dominant

16 reason is'-- and once again, it is tied to the success

17 criterion, in that we analyre for the possibility of steam

18 generator dryout, and in general in Westinghouse plants the

19 probability of steam generator dryout are longer.

20 0 In other words, then, it is your opinion, if you

21 extended the tima available for emergency feedwater to be

22 successful, -that' the operator could correct it and therefore

23 the probability at Three Mile Island Unit 1 ~ would be

' 24 comparable to Point Eeach?

25: A (WITNESS CURRY) Well, without looking a t .Poin t

.

|
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1 Beach, I cannot sa y . But --

2 A (WITNESS WERMIEL) I think you have to understand

3 some of the differences in the Point Beach design. Their

4 auxiliary feedwater system is somewhat different in desica

5 than TMI's.

6 Q Okay. Thank you.

7 XR. POLLAR;. We have no further questions of

8 these witnesses at this time.

9 CHAIRMAN SMITH: Mr. Dornsife?

10 . BY 23. DORNSIFE:

11 0 Mr. Curry, the figure you handed out, which you

12 call attachment 3, I think we had a discussion that the

13 improvement in reliability between the restart anc the

14 proposed design is a factor of 18, I believe, or something

'15 of that order. Maybe it is 9, I am not sure. But it is

18 auch larger than the improvement over_the previous design.

17 Can you tell me what is the dominant contributor

18 to that increase, because there are very few things that are

19 being added?
.

20 'A (WITNESS CURBY) Once again, f or the securing of

21 flow to the steam generator within five minutes, the

22 automatic safety grade actuation makes a big difference.

23 0 Does the level indication on-the condensate pump

24 hare any contribution to that improvement, the redundancy in

25 _ the condensa te leyel tank?

ALCERSoN REPCRTING COMPANY. INC.

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) $54 2345
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1- A (WITNESS CURRY) It vot''.d probably plan some role
. _ A

2 in assuring that there was water in the condensate storage

3 tank to start off with. But I believe the major increase in

4 improvement is due to the automatic actuation of the

5 system.

6 Q Mr. Wermiel, concerning the condensate level

7 tanks, without assuming a normally-opened valve being

8 closed, is there any way the condensate tanks will not drain

9 down equally?

10 A (WITNESS WERMIEL) No. In their normal

11 configuration, they would -- they should drain down in an

12 equal manner.

13 0 And are-the current level indicators supplied from

14- redundant power sources?
,

15 A (WITNESS WERHIEL) No.

16 0 Diverse power sources?

17 A (WITNESS WERMIEL) My understanding is the level

18 indicators on the tanks now are powered from the same bus.

19 (Pause.)

20 Q Do you have the restart SER, NUREG-06807
.

21 A (WITNESS WERMIEL) Yes, I do.

22 Q Look at page C.1-8, Item No. 1. Is that --

23 (Witnesses reviewing document.)

24 A (WITNESS WERMIEL) Yes, sir.

25 Q Doesn't it say that they are supplied from

ALDERSCN REPORTING COMPANY. INC.
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1 separate redundant power, supplies?
2 A (WITNESS WEREIEL) This is talking about the new

3 ones, I believe.

4 0 This is required prior to restart, it says. J
!

5 A (WITNESS WERMIEL) Where does it say that?

6 Q The last sentence up above. "We require the

7 Licensee to im plement the following items prior to
,

8 restart."

9 A (WITNESS WERMIEL) That is going to have to be

10 corrected in the supplement.

11 Q Okay.

12 A (WITNESS WERMIEL) Because I indicated in zy table

13 that is now -- when this was written, NUREG-0737 was not

we were under a different impression at14 out.- We did not --

15 that time.

16 Q Would the major problem with the reliability or

17 the availability of those level indicators be due to the

18 fact that they are powered from the same power supply?

19 A (WITNESS WER!IEL) I do not know if it is a major

20 factor. It is certainly one source of failure in cae

21 indicators, but it may not be the major source of failure.

22 0 Was that considered in your study, Mr. Curry?

23 . A (WITNESS CURRY) Yes, it was. I do not believa ir

24 is a major contributor. I found -- my concern in terms of

25 major contributors was the miscallibration of those level

ALDER $oN REPCRTING COMPANY. INC.
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1 indicators.
,

'

2 0 But that could occur if you had three 3evel

3 indicators. As far as correctable types of design

4 deficiencias, that would probably be the major contributor.

5 A (WITNESS CURRY) Which would?

6 0 The power supply, diverse power supply, redundant

7 power supplies.

8 A (WITNESS CURRY) In terms of hardware changes,

9 philosophically, you will get improvement, obviously, if you

10 have separate power supplies. It is less likely to fail two

11 power supplies than one power supply. So you will get some

12 improvement.

13

|
| 14

15

16

17

18

19

20
.

21

22
i
|

N

24
-

25
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1 0 So under the eristing scheme of having a level

2 indicator on each tan.k and just by the fact of addino a

3 diverse power supply could probably very measurably improve

4 the reliability of that system with a fairly simple change,

5 changing the power supply.

6 A (WITNESS CURRY) I am not sure that sdding an

7 additional power supply, if th a t was your question, will

8 sake a great difference.

9 C My question was to, first of all, make them vital

10 power supplies, put them from diverse power supplies -- in

11 other words, the A condensa te storage tank would come from

12 the A power supply. The 3 would come from the 3 power

13 supply.

14 A (W.ITNESS CURRY) And that certainly would improve

15 the reliability of the system. It is, again, I do not

16 believe, a major contributor now to the una vailability of

17 the system.

18 C But as far as that particular change, it vmaid be

19 a major .f ac tor, tha t particula r item.

20 A' (WITNESS CURRY) Well, again, I do not believe you

21 are buying much in terms of reliability by adding it.

22 Certainly philosophically you are, though, adding |
!

23 reliability, but it does not seem to make quantitatively a |
|

24 Great difference.

25 C Sut with that particular problem it would make a

ALDERSoN REPORTING COMPANY,INC,
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1 difference, and that is something that could be done prior
. . .

2 to resta rt.

3 A (WITNESS CURRY) Which particular problem is that?

4 Q The p.-oblem of level indication on the condensate

5 storage tanks.

6 A (WITNESS CURRY) Well again, if one were concerned
I

7 with the level indication failing, I beliave that the major

8 reason it f ails would be due to some miscalibra tion, common

9 mode miscalibra tion of bo th levels. Se the thing to de

10 there is to make sure there are administrative procedures to

11 try to minimire that common mode. In other words, don't

12 have the same man with the same instrument check both level

13 indicators.

I 14 Q Sut that could be done with just two indicators in

| 15 the current scheme.

16 A (WITNESS CURRY) Yes.

17 0 You say that the major contributor, which is the

18 flow control, the automatic flow control -- is that correct

19 -- as far as existing restart to proposed, would be required

( 20 a year af ter restart; is that correct?

21 A (WITNESS CURRY) Okay. The major contributor to
1

22 the unavailability of the system as it was --
|

23 0 I as talking between restarr and what it will be.
,

24 A (WITSESS CURSY) The biggest changa or improvement

25 in reliability will reselt from the automar.ic -- a t this
|

|

|

|
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1 f ive-min ute time period in terms of recuring flow within

2 five minutes will occur due to the addition of automatic

3 actuation, safety-grade actuation of the system.

4 0 okay.

5 A (WITdESS CURRY) I might add, safety grade, the

(
; 6 concern that I have is the separation f rom the reliability.
|-

7 It is the separation that gives real meaning to that ters.

8 0 Is it the current control system through ICS and

9 also the current start system through ICS? Isn't that

'O true? So I am not sure why their contributions would be a

11 major difference in terms of --

12 A (WITNESS CURRY) There is a single failure in th e

13 ICS, as I am lead to believe from the information I have,

14 that will prevent you from opening thCse normally closed

15 valves.|

16 0' As far as improvement in overall risk reduction to

17 the life of the plant, how much would allowing that system

18 to operate for a year as designed at restart c as

19 anticipated at restart be compared to having the thing fully
1

20 comply with all long-term requirements over its lifetiaa?;

21 How much would it. change the risk?

|

| 22 A (WITNESS CURRY) Well, without a detailed study of

23 the risk of the plant of the caliber of the IEEP-type|

t

[ '
24 studies tha t Mr. Fowsome had mentioned before, I cannot

25 quantitatively tell you how the risk would change. I should

|

|
!
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1 point out that is the key question in that it talks about or

2 includes the integrated response of the plant.

3 Certainly I would expect that plant ope ra to rs

4 would be well aware of their system during that year and in

5 a time f raie related to the uncovery of the core and core

6 damage sequences, I do not find the reliability of the

7 systes unacceptable.

8 Q Let's just say from the numbers you have given,
-3

9 the restart derign una vailability of 3 x 10 per demand,

to and if the feedwater demands were three times a year, which

11 number was thrown around, that gives you a total failure
-2

12 rate of 10 per reactor year.

13 A (WITNESS CUREY) Okay. Let's --

14 0 Then also compare that with, for one year, compare

15 it to the 40-year lifetime. It seems to me it is no more

16 than a factor of 2 overall increase in risk to allow that

17 one additional year of operation. Is that not a rough --

18 A (WITNESS CURRY) Well, there is a little bit more

19 to be taken into account because, again, it is not fair to

20 consider that the auxiliary or energency feedvater system

21 reliability in terms of mitigating accidents is the same at

22 20 minutes as it is At 5 minutes. So that, and in

23 consideration of other mitigating systems and in

24 consideration of the fact that while we use three transients
25 per year at the Commission, it may be a conservative number,

.
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1 so I would have to sit down and think about the difference
. .

2 in risk.

3 But your line of reasoning is in the right

4 direction, anyway.

5 Q But that is one of the considerations you used as
i-
| 6 far as accepting a year as being an acceptable time period
i

7 for making this.

8 A (WITNESS CURRY) Clearly --

9 Q Is there any number that would have told you it

10 was unacceptable?

11 A I would probably be concerned if -- and this is

12 strictly judgment, my judgment I would not like to see--

13 this unavailability at 20 minutes. Such an unavailability

14 would take into account operator action, and if it was still

15 this high when it could be fixed I would not be unhappy --

16 happy with it, nor would I like to see it significantly

| 17 higher than it is now at 5 minutes.

18 Q Mr. Wersiel, you said in a question from Mr.

19 Pollard that as far as loss of emergency feedvater cccurring

20 as a result of a steamline break, that the acceptable
-6

21 probability as far as you were concerned was 10 for that

I 22 steamline break, and I as wondering are the co.nsequences of

23 a loss of all feedwater any different than the consequences
:

24 of a main steamline break as f ar as removing decay heat?

; 25 As a follow-on, in your opinion why is it
1 -

1

i
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-u
1 acceptable to have a proposed design of 4 x 10 as a

2 total EFW reliability or unavailability in terms of loss of
-6

3 main f eedwa ter, but 10 in terms of main steamline break?

4 .A (WITNESS CURRY) Just as a point of information, !
-a

5 am not sure that we said anything about 4 x 10 as a

6
.

design for loss of main feedwater mitigation mystems.
!

7 Q But that is the unavailability of emergency

8 feedvater.

9 A (WITNESS CURRY) It is the unavailability of

to emergency f eedwa ter, the proposed design of emergency

11 feedwater at 5 minutes, emergency feedwater only. It has

12 nothing to do with other systems involved.

13 A (WITNESS WERMIEL) That is right. I cannot compare

14 what you have postulated with respect to these numbers to

15 the overall concern of core malt because there again are

16 mitigating systems which have not been included in your

17 accident scenarios tha t are available to you.

i 18 0 For a main steamline. break aren't they also

19 available?

20 A (WITNESS WERMIEL) That is what I as trying to

21 sayJ they a re. Certainly feed and bleed is available in the

| -

22 event ;f a main steamline break.
-6

23 Q My question iss You said anything above 10

| 1

|
24 would be unacceptable, I believe. Maybe you did not mean to

|

25 say that.
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1 A (~dIT5ESS WERMIEL) I do not renember what I said

2 exa ctir . I thought vnet I was trying to say was that I was

3 under the assu:ption and belief from what I have heard tha t
-6

4 10 is a number t:lat we use for the probability cf a main

5 steaaline break.

6 C But I think you said that anything be!ow that

7 would be unacceptable to you as far as --

,
8 A (WITNESS WE33IEl) I believe I said as far as

!

j 9 environmental qualification of the equipmen t, though, as
.

.

10 such as I recall. I think that is what we were sayin;. I

11 think from that standpoint we would want to qualify the

12 equipment.

13 CHAIRMAN SYITH: Mr. Oornsife, :ay I have just a'

14 sesent. If we are going to get to effsite e:erpency

15 planning tomorrow, it would be very helpful if Mrs. Moran

16 could call up those intervenors and advise them, so I would

17 like to take just a moment and compare notes and tee how

i 18 such more exasination there is going to be with this ;anel.

19 53. DC3NSIFE: This is 27 last question.

20 CHAI3EAN SMITH: That was not the pur;ose of my

21 - interruption, however.

22 (lauchter.)

23 CHAI?!AN SMITH: Mr. Baxter, could you be

.
24 helpf ul?

25 Is this one of your usual one more questions, or

i

F
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1 is it really one more question.

2 MR. DORNSIFEs One acre question.

3 CH aid.* AN SMITH. Okay.

4 Mr. Baxter.

5 MR. BAXTER: I did not say one more question. I

6 haven't started.

7 CHAIRMAN SMITH: Okay.

8 MR. BAXTER: I would estimate 15 to 20 minutes.

9 (Board conferring.)

to CHAIRMAN SMITH: All right. We are advising the

11 lead intervenor that emergency planning may begin at

12 1 o' clock tomorrow afternoon. I would appreciate it if

13 counsel would advise the cogni: ant counsel of that.

14 Mr. Cornsife.

15 BY MR. DORNSIFE (Resuming)

16 C I guess maybe you may have misunderstood my

17 question. It seems that you are using a different criteria

18 for judging the system when it is unavailable due to a main

19 steamline break or when it is unavailable due to its

20 unavailability from other things that are identified by Mr.

21 Curry's work.
'

22 It seems that in either case if you have a loss of

23 main feedwater or a main steamline break, you have to remove

24 decay heat, and you need the system -- you have the same

25 backup systems in either case, but in one case you are using

ALDER $oN REPcRTING COMPANY. !NC, y
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-6
1 a criteria 10 but in this case you say it is acceptable,

-u. .

2 to have 4s5 x 10 as an unavailability witn loss of main

3 feedvater.

4 A (WITNESS CURRY) May I just comment on the

5 probabilities? I do not think it is a matter of accepting

6 or not accepting. It is just that there are contributors to
-4

7 the unavailability of the EFWS that add up to 2 x 10 . If

8 yoiu add t3 that a main steamline break as a contributor,
-4 -6

9 4 x 10 plus 10 is not discernible.

to Q No, I as talking about two different events. I

11 ask talking about the system being available, assuming you

12 have a main steamline break in the intermediate building.

13 A (WITNESS WERf!EL) I may have -- I ho;e I did not

14 zislead you into thinking that we are licensing based on the

15. num ber. The GOC is specific. The system required to

16 mitigate a particular event must be qualified for the

17 environment it will see f rom tha t event. It is a

18 deterministic approach. There is no number attached to it.

19 Therefore, because you need emergency feedvater to

20 sitigate a main steamline break, if that environmer.t from
i

21 the main steamline break can affect the system, it must be

22 qualified to that environment. That is a deterministic

23 requirement.

24 What the number vas meant to imply wa s in

25 backfitting a plant where ve had found - noncompliance, we

ALCEASoN REPORTING COMPANY,INC,
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1 had to consider other things, and other things than are the

2 probability of such an event over an interim period of time

3 where the systes may not be in compliance. And I believe
-6

4 the nu:ber 10 was used only in that that is -- I believe

5 that is still the currently acceptable probability of a main

6 steamline break.

7 I did not mean to imply that that was acceptable
-4

8 as opposed to u x 10 being acceptable.
|

| 9 Q My concern was I believe that in answer to Yr.

10 Pollard's question you said that if the probability of a
-5

11 main steamline break were greater than 10 then you,

12 would want to take some corrective action.

13 A (sITNESS '4ERMIIL) Yes, I think I would, but I de

14 not know how much greater. You know, we would have to look

15 at t.h a t . The context of that I remember clearly. If there

16 was a flaw in the steamline or something in the steamline
-5

17 tha t led us to believe 10 was erroneous, ! think we

18 would then have to take tha t into consideration and I think

19 ve would want to do something about it. That is what I was

20 trying to say.

21 MR. DORNSIFE I have no further questions.

22 CHAIRMAN SMITH: Mr. Saxter.

23 SY YR. BAXTE2.

24 C Mr. 'Jer=lel, yesterday on your direct examination

25 when you were correcting the table we started testimony
,

ALDERSoN REPCRTING COMP ANY,INC, ,j
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1 about the installation of safety grade auto initiation of |

2 emergency feedvater not taking place prior to restart. Mr.

3 Capadano on behalf of the Licensee testified here earlier
i

4 that there vill be its place prior to restart safety grade

5 automatic initiation of the emergency feedvater pumps.

6 So, what are you describing when you say there

7 vill not be a safety grade automatic initiation system?

8 A (WITNESS WERMIEL) I believe NUREG-0737 and the

9 Lessons Learned document, 0578, are explicit. They state

10 you must have safety grade automatic initiation of emergency

11 feedvater system function. The function of the emergency

12 feedvater system is not to turn on pumps. It is to deliver

13 vater to the steam generator. I will agree you vill have

14 safety grade pump initiation, but that does not assure you
,

15 that the flow control valves will also be open when the

16 pumps come on.

17 0 I understand. I was just trying to clarify what
i

18 you meant.

19 A (WITNESS WERMIEL) That is what I mean by that.

20 Q Mr. Curry, there was come examination of UCS by

21 you about using Attachment 3 to your testimony as a

22 sessurement of the improvement in reliability from hardware

23 changes up to the time of restart and then afterward.

24 Isn't it true that since your analysis uses five

25 minutes and . this a ttachment uses five minutes as a success

ALDERSON REPCRTING COMPANY,INC,
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1 criterion and therefore,3as you testified, allows no credit

2 for operator recovery action, the analysis also does not

3 show improvements in reliability associated with new

4 hardware being installed at THI-1 which will allow for

5 manual option by the operator to correct problems?

8 A (WITNESS CURRY) Well once again, that is the same

7 thing. There is no credit for the operator action. '

8 0 Or new hardware that has been installed but will

9 facilitate that operator action ?

to A (WITNESS CURRY) No, no credit for operator action

11 at all in that interval.

12 C In NUREGs-0635 and 0611 which you referenced, the
.

13 statement a ppears that the staff recognized it would be very

14 difficult and subject to large uncertainty if an attempt was

15 made to quantify the reliability improvement inherent

16 through implementation of the recommended actions.

17 Do you agree with that statement, and would you

18 advise the Board to utilize your Attachment 3 as a

19 measurement of the improvement in the reliability obtained

20 from the improved actions and modifications the Commission

21 has directed with respect to EFW reliability?

22 A -(WITNESS CURRY) I certainly recognize the fact

23 that there are uncertainties in the numbers. It was a point

/

24 that I thought important enough to men tien in my written

25 testimony. However,.if I were asked to estimate the

ALDERSoN REPORTING COMPANY,INC.
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1 systen's unavailability at this tire period, this veuld be
. - .

2 zy peint esti: ate, and I think it is a reas nable basis for

- 3 saking comparisons between systess or a:en; systems.

4 C Mr. Wersiel, in your first piece cf testinony in

5 response to Soard Cuestion 5, you concluded that the

6 proposed sacrt-tern =cdifications described in the !!!-1

7 restart SE3 vill inprove EF'4 systez reliability te the point

8 where restart can be permitted. !cu also testified on

9 examination that the NEC staff does not have a quantitative

10 reliability goal for the EF*4 syster. Is that still your

11 tes timon y ?

12 A ...,_..-,) yes, 4. ,(... . N : s- . 22. . . .s.ni.

13 0 Is at least one of the purposes, then, cf your

14 portion of the testinony, supplemental testimony, to explain

15 why you feel Justified previcusly and new in reaching your

16 conclusion the ra11 ability of the EF4 systes for restart

17 without a quantitative reliahility standard?

18 A (*4;; Ness 4EREIEL) That is exactly right. I felt

19 and I believe other people felt there was sc:e confusion on

20 parts Of certain parties as te exactly what vent into the

21 evolution of our thinking that drew us to that conclusion,

22 and that is what I attempted to de in my part of this

23 supplemental testinony.

24 O Taking into account what you kncv about the other

25 pressurized water reactors that are operating and their

ALOE 8tScN AE7cATLNG cowPANY. LNC.
I
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1 emergency f eedwater systems, I would like each of you to

2 answer this question: In your judgment is there a special

3 circumstance with respect to TMI-1, either with respect to

4 the challenge rate to its IFW system or the likelihood that

5 it will fail such that it will be appropriate to spply a

8 different regulatory standa rd, i.e., a quantitative number

7 to the restart of this unit?

8 MS. WEISSs I am going to object to tha t, just to

9 the form. I think you have asked twc questions in one. I

10 think the witness just answered they would have no

11 quantitative reliability criteria. You have assumed that he

12 can supply-different ones.

13 MR. BAXTES: I as sorry. I phrased the question

1

14 inartfully. I will do it again.

15. BY M2. BAXTER: (Resuming)

In Q Is there a special circumstance, in your judgment,

17 at T3!-1 with respect to either the challenge rate to the

18 EFW system or with resrc to the likelihcod tha t it will,

19 fail, such that you think it is appropriate to apply a

20 regulatory standard here, i.e., any quantitative reliability

21 number, which you have testified you do not use for other

22 plants?

23 A (WIT!TESS CUSRY) I am not sure that the question
.

T. as phrased is meaningful with respect to the numbers that we

1. are talking about. In terms of plant risk, while there is

ALDERSCN REPcATING COMPANY,INC,
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1 no Commission numerical coal, plant risk being defined as

2 the probability of core damage, there perhaps is some

3 movement in that direction. The role of any particular

4 system in aitigating initiatin7 events that lead to plant

! 5 risk or core damage shculd be considered in the light of
!

6 those overall Commission goals in terms of probabilities of

7 core damage.

8 Ihe vendor or the particular utility does not

9 stand out in any way toward the ultimate goal. It would

10 apply equally to anybody.

11 A (WITNESS WERMIEL) I would like to answer that

12 question in two parts. I am not aware of anything peculiar
|
'

13 aboat IMI-1 that would cause it to have any more challenges

14 to its emergency feedwater system than any other plant. But

| 15 secondly, I do reccqnire this ICS dependency in the opening

16 of the flow control valves as somewhat unique and as

| 17 som e thing that is different from the majority of operating
|

| 18 PWRs.
!

| 19 Other SCW plants, from what I understand, do have
|
,

i 20 a similar dependence, and I believe this is -- this is

21 peculiar, but I believe the analysis and the evaluation that

22 we have done supports our conclusion that even with this

i 23 dependence , we are still sa tisfied tha t the system at
i

?

24 restart'can be reliably operated and will'be available.
,

,

I

25 (Counsel for the Licensee conferring.)
<

l
-

1

I
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1 Q We had earlier testimony that in your analysis of

2 the TMI-1 system , a dominant contributor to una vaila bility

3 is ICS failure which prevents the opening of both the EFW

4 flow control valves. Do you know mechanistically that this

5 in fact will occur or is this an assumed f ailure ?

6 ,1 (WITNESS CURRY) Who is the question addressed to?

7 0 Either.

8 A (WITNESS CURRY) My assumption -- I have not done

9 an analysis of the ICS. It is based strictly on the

10 conclusion in the BCW report submitted to the staff that

11 there was a common point of vulnerability in the ICS

12 actuation of the control valves.

13 A (WITNESS WERMIE1) I have been told by people at

14 NRC in the Instrumentation and Control Systems 3 ranch who

15 are familiar with the failure modes and effects analysis for

16 the ICS NNI system that such a vulnerability does exist.

17 0 Is it your impression that B&W found that it

18 exists mechanistically or they simply assumed it in their

19 FMEA to study the consequencos of it?

o
! 20 A (WITNESS WERMIEL) I do not know the details of

| 21 the FMEA and how this corclusion was drawn.
l

22 A (WITNESS CURRY'. It11s my impression, having'

23 looked at other B&W reports, there was not~always such a
,

24 common point of vulnerability identified.

25 Q looking at other B&W reports?

L

!

e i,,'-*
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1 A (WITNE55 CURRY) ECW did analyses for a number of
,

2 plants, six similar emergency feedvater system analyses, and

3 in looking at the other emergency feedwater system analyses,

4 I do not recall such a single point vulnerability always

5 idenntified. So, if you are asking 'or impressions, it is
|

6 my impression that BCW found something or had some concrete

7 basis that there was such a single point vulnerability.

8 DR. JORDAN: At TMI?

9 MS. WEISS At TMI?

10 WITNESS CURRYs At T!I-1, right.

11 BY MR. BAXTER: (Resuming)

12 0 Prior to restart is there going to be the

13 capability for operators manually to respond to such a

14 failure?

15 A (WITNESS CURRY) It is my understanding th a t there

16 vill be.

17 A (WITNESS WERMIEL) Yes, yes, both from the control

18 room and, of coarse, locally at the valve itself.

19 0 Did the reliability of the ICS'NNI power supply

i 20 play any role in your analysis, Mr. Curry, and if so, did
!

21 you consider recent improvements that have been made by
,

|

| 22 Licensee to that power supply?

f 23 A (WITNESS CURRY) Once again, I did not investigate

24 the ICS system, and m) estimate of that contributor was

25 based largely on the single-point vulnerability identified.

.

j ALDERSoN REPORTING COMPANY. INC,
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1 O I would like to understa,.d a little bit about your
; .

2 view as to the extent to which we should cen;are the

3 reliability analysis results which 3CW cbtained sene time

4 ago and which you have presented nov here on TEI-1 versus

|

5 those in NCEIO-0535 and 0611 for Westin;heuse and Combustic:
|
,

6
,

Engineerin; plants.
!

7 There is a sentence censen to teth cf these

8 reports which I ran show you if you would like which says

9 time and personnel limitatiens imposed en this study
,

1

to precluded a ec=plete and extensive review of each IFW

11 systen.

12 Can either of you tell ne icv rany ;ec;1e and how

13 auch tine das spent en these tvc studies?

14 .A ("?."..N*c.c? C"w_3D'.) .P .' . . . . ' . . . ?. *a e . .....'******* *
. _

15 Westinghouse and CE studies were done in -- each plant study

16 was done in a pericd of days by a group cen;csec cf staff

17 zenbers fron what is now the Iivision of Systems Eeliability

18 Research, frca the Cffice of Nuclear Eeactor Ee;ulation, and

19 some utility representatives.

20 The pur;cre of that review again was in direct

i 21 response to . T!!, the occurrence at !!!, and to assess
!~

22 whether there were cutstandin; vulnerabilities in each of
,

23 the utilities * IFWS systems.

24 Now, in terms of what was done for the acalysis

25-presented here, the number derived in ny Attachment 3 for

. .
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1 the mid-1979 design was based on the review essentially of

2 myself of the ECW report submitted to the staff. Those BCW

3 reports for TdI as well as the other SCW plants were

4 submitted to the staff at the request of the staff to have

| 5 the utilities perform them.

6 My number is based on information in the report|
1

7 submitted for TMI-1, essentially review of that information,

8 and an indepedent estimate of the system's availability.

9 0 The BEk analysis which was referenced in earlier
,

10 Licensee testimony reports that each utility with a BCW NSS

11 f urnished plant-specific system dra wings, electrical

12 schematic diagrams, operating tests and maintenance

! 13 procedures and technical specifica tions for the auxiliary

14 feedvater system and pertinent support systems from which

| 15 B&W extracted information necessary to prepare a detailed
!

16 EFW system description and from which a fault tree was

17 constructed for each utility based on the detailed system

18 description.
|

| 19 Did the staff do a comparable effort for the CE

, 20 and Westinghouse plants?

21 A (WITNESS CURRY) The staff effort for the CE and,

|

22 Westinghouse plants was probably not to that level, as I

23 interpret those words.
?

24 0 You ha'e in your testimony on page --

25 MR. BAXIER: Am I holding up the limited
l

l'
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1 appearances? .

2 CHAIRMAN SMITH: How much longer do you have, Mr.

3 Baxter?

4 MR. BAXTER: It will be very short, I think.

( 5 CHAIRMAN SMITH: Whatever your preference is. It
i

6 is not very late.

! 7 MR. BAXTER Oksy.

8 BY MR. BAXTER: (Resuning)

9 0 In your comparison on pages 35 and 37 you only

10 compare TMI-1 to Westinghouse plants. How would TMI-1

11 compare with the Conbustion Engineering plants? In

12 particular, were any of them in the high range?

13 A (WITNESS CURRY) Were any of the CE plants in the

14 high rance?

I 15 0 That is correct.

,

16 A (WITNESS CURRY) If you will hold on for a moment,
|
| 17 let me check.

18 (Pause.),

|

| 19 CHAIRMAN SMITH: While Mr. Curry is checking, I

20 vant to bring to Mr . Pollard 's a ttention our ruling this

21 morning as to the tech specs might be questionable. I

22 understand that you are happy with the explanation, but I

I 23 wanted to point out to you that in the Order and Notice of

| 24 hearing by incorporation -- well, in Short-tern Item I.A,

25 the licensee is required to upgrade the timeliness and
:

ALDERSoN REPORTING COMPANY,INC,
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1 reliability of the emergency feedwater system by performing

2 the items specified in enclosure 1 of the Licensee's June

3 28, 1979 letter.'

4 Going to enclosure 1 of the le tter, there is a

5 requirement number 4 or a commitment that there will be an

6 incorporation of EFW auxiliary feedwater in TMI-1 technical

7 specifications as specified in ICE Bulletin 59-05A, Item 8

8 and verification that the technical specification

9 requirements of EFW capacity are in accordance with the

10 accident analysis and will be conducted, more than usual

11 bringing into the scope of the hearing and the Board's

12 purview the actual technical specifications, ! believe.

13 ES. '4EISS : Thank you for drawing that to your

14 attention.

15 CHAIRHAN SMITH: Are you ready with your answer?

16 WITNESS CURRY: Yes.

17 While depending on the transient, and since you

18 quoted the high range, only in transient 3, which is the -

19 station blackout transient, are there any CE plants in the

20. high range.

21 BY NE. BAXTER: (Resuming)

22 C Are the Westinghouse plants that appear in the

23 high range in your figures for tha most part four-loop
i

24 plants?

25 A (WITNESS CURRY) I am not sure that ! can make the

.
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1 sta temen t tha t for the most part they are four-loop. I

2 think the characteristics that tend to make them as a group

3 in the high range are the fact that they are automatically'

4 initiated and there is significant separatien among the

5 trains of the systems.

6 Mr. Wersiel informs me that most of them are

7 four-loop.

8 0 I think we understand from your testimony what the

9 purpose of these va rious reliability studies were, that is,j

10 for comparison purposes between plants and to identify major

11 contributors to unavailability. In fact, there is a

12 sta tement in both NUEEG-05 35 and 0511 which I would like you

13 to react to in terms of whether you agree with it or not

14 that the results should be viewed in terms of the general

15 conclusions and insights and not as an absolute reliability

16 analysis of generic or plant-specific EFW systems upon which

17 the acceptability of these EFW system designs may be judged.

18 A (WITNESS CURRY) I would agree that the

19 acceptability of a design should not be based exclusively on

20 'its numerical estimate of reliability.,

1 -

21 C !s that at least one of the reasons why the

22 numbers were not printed with 0611 and 0635?

.- 23 A (WITNESS CUREY) Well, the reasons the numbers'

24 were not printed in those two NUREGs is due to the

25 uncertainties associated with them in some respects. lut to

ALOER$cN REPCRTING CoM8ANY. INC. .
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1 answer your questions yes.

2 (Counsel for the Licensee conferrinc.)

3 ER. BAXTER: That is all I have for now.

4 CHAIR 5AN SMITH: Is Dr. James Spang present? Dr.

5 Spang. Is Yr. Don Fossier present?

6 You both are scheduled for about 5 o' clock. Do

7 either of you pref er to wait or go forward? Does either of

8 you have a time problem?

9 53. SPANG: I have somewhat of a time problem. I

to have an appointment for 7 o' clock this evening.

11 CHAIRMAN SMITH: We are ready right now to receive

12 your statement. Just between you, I wondered who had a time

13 probles.

14 Why don't you proceed, Dr. Span;. Could you take

15 a sierophone. The one righ t in f ront of you works all ri;ht.

16 Dr. Spang, do you have a written copy of your

17 remarks?

18 MR. SPANG: I do.

19 CHAIR 5AN SMITH: Do you have an extra copy?

20 ER. SPANG: I do.

21 CHAIRMAN SMITH: It is very helpful if the

22 reporter has your written statement.as you read it.

23 Mr. Hossier, do you have an extra written copy of

24 your statement?

25 MR. HDSSLSE: No, I don't.

ALDER $oN RE>CRTING COMPANY. ANC.
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1 current safety standards, that it can be safely operated in'

2 conjunction with the cleanup of IMI-2, and that Met Ed does

3 have the financial and human resources to safely operate the

4 reactor.

5 However, since this is a highly technical subject

6 requiring expert judgment and questions of fact, the Society

7 will not presume to second guess this Board, the utility and

8 the expert witnesses. Instead, we would like to take this

9 opportunity to address the equally important question of the

to context in which the technical questions are framed, namely,

11 what decision is in the best long-tern interest of the rate

12 payers, the community and the nation. Io ansder this

13 question, we will need to briefly review the history of

14 nuclear power, its relative safety and its cost-benefit
.

15 ratio.

16 Ihe age of atomic energy really began with th e

l' dropping of the bomb on Nagasaki and Hiroshima in the

18 closing days of World War II. It not only brought that war

19 to a timely end, but scientists and energy-producine

20 practitioners everywhere soon looked upon the pheno enon as
.

21 the key to unlocking a world of unlimited energy abundance

22 for all sankind.

23 It only remainad for a co=bination of government

24 and industry leaders verking together to develop the

25 scientific and engineering knowledge for practical energy

ALOEASCN Af7CATING CowANY. iNC.
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1 applications. Progress in the field, however, was not

2 without its ritics. From the beginning, sericus' questions

3 were raised regarding the safety and morality of using a

4 source of energy that could conceivably destroy whole

5 populations, if not all civiliration.

6 Even those who favored the continued development

7 of nuclear energy worked hard to reduce the potential threat

8 of nuclear war through the introduction of veils of secrecy

9 and nonproliferation agreements. Meanwhile, the Atomic

10 Energy Commission led the field in developing and promoting

11 the peaceful use of atomic power.

12 Its activities were crowned in part with the

13 passage and subsequent extension of the Frice-Anderson Act

14 in 1957, which limited liability for commercial users to

15 5560 million. Language in the Act made it clear that the

16 Federal Government would accept responsibility for

17 protecting the public and utility companies in the unlikely

18 event of an accident.

19 On March 28, 1979, the unlikely event happened.

20 The area surrounding TMI witnessed three days of severe

21 uncertainty regarding the status and the danger of a reactor

22 f ailure . The reactor set the test. The fuel core was

23 safely contained and the emergency passed without any
i

24 material damage to off site property or health.

25 Psychological stress, however, was immediately apparent, and

e
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1 the critics of nurlear energy wastad little time in

2 capitalizing on the opportunity.

3 Corporations were chartered, committees were

4 formed, rallies were held and funds were raised to stop

5 forever the further development of nuclear energy.

6 Tremendous pressure was exerted on the politicians and the

7 regulatory agencies to proceed with initiatives that would

8 bankrupt the company, close TMI .and signal the industry that

9 the nuclear option was dead.

10 Still the factual remains. Are nuclear resctors

11 safe, and if not absolutely safe, are they as safe or safer

12 than any other currently acceptable energy source? We

13 believe that they are, at least in relation to coal.

14 In terms of general safety to the population, an

15 article appearing in the Harrisburg Patriot on April 23,

16 1980 reviews a recent Federal Environmental Protection

17 Agency study. The article quoted the study as finding that

18 emissions f rom coal-fired plants presen t a greater

19 radioactive air pollution hazard to large populations than

20 ensissions from any other manmade source.

21 It further notes that the study shows that the

22 population of a suburban community situated near a new 1100

23 megawatt coal plant incorporating the newest pollution

I 24 control technology is subject to a 20 times greater risk of

25 developing a fatal cancer than if the facility were an 1100

|
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1 segavttt nuclea r genera ting sta tion.

2 Even if we were to discount the 1::ediate health

3 threat to unsuspecting populations, we cannot ignore the

4 safety of miners, the tens of thousands of cases of miners'

5 athsma and 4000 deaths each yea r directly a ttributable to

6 ble.cx lung disease, in addition to innumerable mining

7 accidents. So much for coal.

8 More recently, Bernard J. Snyder, reporting for

9 the staf f of the .4RC in presenting the final report on the

10 environmental impact of !?.I, noted that the total dose of

11 radiation received by the entire population within a 50-mile.

12 radius of !!I would be a tiny f raction of the radioactive

13 dose in the natural w3vironment, an amount "r. Snyder called

14 totally insignificant.

15 Meyertheless, if we could all agree that the

16 radiation danger to the surrounding ;cpulation of a nor: ally

17 operating reactor is almost nonexistent, the question still

18 remains: 12 there or was there any r.eal danger to the

19 community surrounding TMI af ter the accident?

20 Once again, the ar.sver is no. Comnonwealth Edison

21 has extensively advertised the fact that even the auch

22 touted hydrogen bubble could not explode becauss ** ~1 was

23 not nor could.there he any oxygen. That fact never 9ade

24 h e a dli.n e s . Indeed, on.May 1, 1979 the NRC ad=itted the

25 sca re was all a mistake.

.

.
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1 Roger Matson, Director of its Systems Safety

2 Division, told a congres ional committee that there never

3 was any danger of a hydrogen explosion in that bubble.

4 Commenwealth Edison further reports that even if

5 the fuel core had melted, it would not have spelled

6 disaster, for a number of reasons. First of all, the fuel

7 core in the reactor vessel was surrounded by a containment

8 building, not just any building, an immense fortress with an

9 enormously thick floor, 11 feet of solid concrete reinforced

to with steel.

11 Second, for a molten mass to eat through it, that

12 roncrete and steel floor could not be covered with water.

13 That water is what is used to cool the core. And when the

14 relief valve on the pressurirer stuck open sending several

15 hundred gallons shooting out, the law of gravity gave it

16 only one place to go, down to the floor right under the

17 reactor vessel, right in the path t molten mass would take.

'

18 That is the f allacy of the meltdown theory.

19 As for any sudden burst of steam pressure that

20 might be released when the moltet mass hits the water, it

21 would not be nearly powerful enougli to rupture the walls of

22 the building, walls capable of withstanding almost twice as

23 much force. In other words, there ras no way for

24 significant radioactivity to reach the outside atmosphere.

25 In summary, if these accounts are even half true,

ALDERSGN REPoATING COMPANY,INC.
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1 the chances of any harm to the community are almost

2 nonexistent. The concept of cafety therefore is more

3 psychological than it is real.

4 Now, let's turn for a moment to the

i 5 cos t-b e n efi t s . The Intelligence Journal ca rried an

6 interview on darch 5, 1981 in which Congressman Robert S.

7 Walker is quoted as saying: "Nobody who has testified before

8 our task force and in Congress could see a scenario in which

9 the economics of TMI could be worked out without a reopening

to of Unit 1. I think it vitally important that we cet on with

11 the cleanup th ere . "

12 In speaking of bankruptcy, Congressman Allen
!

13 Ertel's March report to his constituents states: "Cuite

14 sim pl y , bankruptcy is not a solution. The underlying

| 15 financial quagmire vill remain regardless of who owns the

16 plant. In fact, bankruptcy would add litigation and other

17 administrative costs to the already huge price of cleanup
r

|
18 and would threaten to interrupt service to Met Ed's

|

l 19 customers." In other words, bankdruptcy could versen the
'

20 situation and does not hold any solutions.

21 In the same veinc the March 29, 1981 issue of the
;

!

| 22 Harrisburg Sunday Patriot quotes PUC Chairman Susan Shanaman

23 as saying: "I think only a minor-percentage of people are

24 stilling calling for bankruptcy because they view it as a

25 seans of punishment for-the utility, but who will be
;

|
|

*
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1 punished is the ra tepa yer."

2 In closing, let me add that the Peagan

3 Administration is solidly committed to nuclear power fur

4 good reason. In their estimation, America cannot continue

5 to keep pace with the world community without nuclear power,

6 and they do not want to see Ame rica weakened by an

7 impossible demand for a totally risk-free society.

8 In relation to risk, Admiral Hyman Rickover, in an

9 address to the Annual Convention of the International

10 Platform Association in Washington, D.C. on Aucust 1, 1979

11 notes that one of the most widely distorted risks is

12 radiation. He states that the word " radiation" has come to

13 connote danger. It is often described as so dangerous that

14 any amount is unsafe, and the question worth addressing is

15 how fact will radiation harm you.

16 3ecause you cannot see, feel, taste, hear er smell

17 radiation, it has an aura of mystery, but this same aura of

18 mystery appears to be absent from other potentially
|

19 hazardous things for which we have a lack of sensory

20 perception, such as radio waves, carbon monoxide or small

21 concentrations of numerous cancer-causing substances.

I

22 "In radiation as in other areas," Admirall

23 Rickover continues, "a most effective way to frighten people
,

!

! .24 is to stata that no one knows what the effects of low level
t

| 25 radiation are. By the same token," he points out, "no one

i.
.

|

I I
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1 knows what the effects are of smoking a few cigarettes or,
- - . ;

'

2 for that matter, our exposure to carbon monoxide on the wa y

3 to this hearinc."

4 The point is that the effects, if any, are

5 extremely small. '4 h a t we should be emphasiring is how much

6 we do know about these small actual eff ects. The Society

7 submits tha t the above examples and discussion clearly

8 represent the context from which the questions before you

9 stem.

10 In view of the above considerations, the Society

11 calls for the restart of TMI-1 for the following reasons.

12 One, the half-doren similar reactors to TMI are currently

13 operating in the United Sta tes. Two, THI-1 has been

14 functionally separated from TMI-2. Three, substantial

15 savings would accrue to GPU ratepayers through reduction in

16 the cost of energy.

17 Ecur, restart would help to reestablish the badly

18 tarnished image of the Federal Government as a responsible

19 partner in the promotion of commercial nuclear power. Five,

20 restart would be a signal to the financial community that

21 the Federal Government is committed to advancing the nuclear

22 option.- Six, restart would give official recognition to the

13 fact that commercial nuclear reactors have been and continue

24 to be safe.

25 Finally, let me add that r.mong all the things the i

.

I

|

I
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1 Federal Government might do to aid GPU, the most important

2 is simply to approve the restart of TMI-1. Anything less is

3 unconscionable, in our judanent.

4 Thank you.

,
5 CHAIRMAN SMITH: Thank you.

!

| 6 MR. SPANG: I have additional copies here if you
l
'

7 wocid like some.

8 CHAIRMAN SMITH: Yes. You are free to pass them

9 out to the psrties present. This is actually bound into the

to transcript of today's hearing. I mean this is actually read

11 into the transcript just as if you are testifying. It is

12 not. evidence, of course, you realire.

[ 13 MR. SPANG: That is correct.

14 "H. CUTCHIN: Mr. Chairman, before we move to the

15 next statement, see these witnesses c'ing to be heard

16 further this afternoon or may they get up and move around?

17 CHAIRMAN SMITH: Mr. Pollard, it icoks lik e there

18 is going to be very little, if any, time for anything
|

19 further. I know you are eager to get back. I think we

20 should allow just a few minutes for very important

21 cross-examination if you have it.

22 (Counsel for UCS conferring.)

23 CHAIRMAN SMITH 4 In any event, you gentlemen can

24 get up and walk around if'you wish, or take a break.

25 Mr. Hossler.

|

i
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1 LIEITEO APPEAP ANCE STATEMENT OF DON A1D HOSSIES
. . - . . . .

2 ER. EOSSLER: There are several things that I

3 would like to talk about regarding the !!!-1 hearings;

4 however, I sort of have broken then into th ree diff erent

5 areas. One is a response to the NBC staff's recent attempt

6 to create what I would call a f renried atmosphere of
i
l

7 brownout fever to the local citirenry, two, a review of

8 capacity figures to show that electrical ;eneration is

9 available in the stea , and th re e , several issues related to

10 the psychological well-being of area residents living near

11 T!I.
;

| 12 Before I get into what I want to start off with, I

13 van t you to know that I realize th a t saintenance of

14 electrical generation equipment is necessary. It may take 5

15 to 12 years to build a power plant. Unplanned outages can

16 occur and power plants nust come on-line to replace those

17 that are retired.

18 As we all know, GPU is a member of the PJ'

19 Interconnert, and NUREG-062 9 sta tes that without TMI in

20 service, the PJM would experience no problem in at least the
|

21 next two years. Senate Report 95-14, July 1980, states that,

|

ZZ: without T5!-1 or 2 on line and no new capacity added, the

23 Pennsylvania-Jersay-Maryland Interconnect would have a

24 reserve sarcin of a t least 25 percent until 1989. That is

25 on pace 395.-
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1 The utility industry says reliable service implies

2 reserve margin of a certain amount above peak demand. The

3 PJM has a reserve margin require:ent above peak set at 22

4 percent. GPU has a reserve cargin requirement above peak

5 set at 24 percent. Estimates of PJM above peak for 1991 is

6 ~ 27 percent reserve sargin, 1982, 27 percent reserve margin

7 without TMI-1 or 2 operating.

8 Also, using several docu ents I have been able to

9 uncover that GPU capacity is about 14 percent of the PJM

10 Interconnect and a lot of the information I get is coming

11 from a report put out by the Pennsylvania Public Utility

.12 Commission, the Present and Future Electri Demand and

13 Capacity, July 1980.

14 '4 h a t I did is ! added up just some figures. I am

15 - not a technician but I just found it very interesting, and !

16 found out that GPU's installed capacity for summer 1980 was

17 6,3 99 megawatts. The estima ted peak demand for GPU su=ser

18 1980 was 5,153 =egawatts. So basically you get a
.

19 theoretical GPC excess capacity of 246 =egawatts for the

20 summer of 1980 without TMI-1 or 2 operatin;.
.

21- Io take a different look at it, from 1981 until

.22 1985, Met Ed without TMI-1 or 2' vill average a shortfall of

23 384 megawatts.belov estimated peaks. In the sa:e

24 time-frame, 1981 to 1985, 2enelec willi average a reserve of

25 189 segawatts over estimated peak demand.
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1 The risult through 19S5 is a cc:bined Yet Ed and

2 Penelee shortfall of about 195 regawatts belev peak demand

j 3 each year without TN!-1 or 2. I did not include Jersey
|

| 4 Central Power and Light because I could not get ahold of

5 their statistics.

6 But what I found amazing was simply that there was;

|

| 7 a theoretiral excess. Of course, if some are off-line for

8 maintenance, you do not know the excess. There was an

9 excess in summer of 1980 looking at just !et Ed and Penelec.

10 Nov let's see what type of replacement power is

11 available to GIU now and in the future. Keepinc in sind and

12 estimated Met Ed-Penelee shortfall each yea r, 1981-85 of 195

13 secavatts below peak, GPU presently has contracts for 200

14 megawatts from Catario Hydro, 200 negawatts fron PPEl, and

15 40 megawatts from Jamestown-York.;

!

16 Also, 1000 segawatts is available from systems vest of

17 here. Also, direct current intertie under Lake Erie by

I 18 Ontario Hydro is expected to be completed by 1985 and should

19 have about 1000 megawatts available.
;

I

20 Also, GPU proposed conservation and managenent

21 program is expected to reduce 3et Ed peak load by 300

! 22 megawatts by the year 2000. In February of 1961,
,

I 23 negotiations for 254 more megawatts of coal power from

24 Catario Hydro -vere being conducted by GPU. It appears there
i

| 25 is plenty and will be plenty of replacement power available
!

!

|
t

!
*
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1 to GPU now and through th e 1990s, it seems to me, without

2 IMI-1 while the company concentrates on the decontamination

3 at TMI-2.

l
|

4 The problem, of course, is the cost of replacement

! 5 power, as I see it. It looks to me like Jersey Central

8 Power and Light is the real problem for GPU because it is 66
i
'

7 percent oil and gas fired, 25 percent nuclear and 8 percent

8 coal. That 25 percent nuclear is one power plant, Oyster

9 Creek, which will be down in August 1981 because large leaks

10 must be repaired.

11 Also,- Oyster Creek was out in January 5, 1980 to
|

12 J uly 19 , 1980. The New Jersey Public Advocate Commission
1

13 study found management weak in tackling problems with

14 relatively unsophisticated planning methods. Another point

15 is that major additions to Penelec's capacity are
!

16 anticipated for 1987 and then 1993 Major deletions to
!
'

17 capacity for Penelec are 1994 and the1 in 1998. For Yet Ed,

18 first major additions to capacity are slated for 1991 and

19 major deletions to capacity are slated for 1993

20 These additions do not reflect anything from

21 Susquehannt, the Susquehanna Nuclear Power Plant. And of

22 course I realire that the financial circumstances might mean

23 that the utility rannot build any f urther energy generation.

24 But I am simply making the case here, basically, that power
|

25 is available outside of the system.

'
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|1 Another interesting statistic from the Senate

2 report 96-14, July 1980 speculates on GPU's summer of 1980

3 energy quirements with T.MI-1 and 2 on line summer of

4 1980. Het Ed would have 50 percent excess over peak

5 demand. Penelec would have 35 percent excess over peak

6 demand. Jersey Central Power and Light vould have 2-1/2

7 percent excess over peak dcmand.

8 Ihe GPU system would have a 20 percent excess over

9 peak demand with TMI-1 and 2 operation in the summer of

10 1980. Information I have seen indicates a 15 to 20 percent

11 excess reserve over peak is adequate.

12 Several facts I would like to leave you with are

13 that Pennslylvania used 4 percent less total electricity in

14 1980 than in 1979. PPCL from January 1977 through January

15 1981 experienced a 1.8 percent growth in electric use. In

16 1981, PPCL is expected to have 42 percent reserve above peak

17 demand. If Susquehanna 1 and 2 go on line, PPEL would have

18 an ostimated 60 percent excess capacity over peak demand.

19 Ten percent of the world's oil goes to generate
i

20 electricity. TPat oil is generally bottom of the barrel oil'

21 that would wree four car engine or your furnace. In 1974

|

| 22 oil-fired kilowatt hours were down 18 percent -- that is

23 300,000- barrels of oil a day -- even though nuclear output
|- .

24 was down 8 percent. West Penn Power Company in Pennsylvania

25 is all coal and hydro and has the lowest electric bills to

;
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1 consumers in the state. 3
2 When the NRC staff raised a question about

3 brownouts several weeks ago, I immediately wrote a letter to

4 Mr. Richard Wiener, Director, Division of Power Supply at

5 DOE, and just some things I would like to share with you. I

6 realize that the media can take information and print what

7 they wan t, but I think that the DOE did us a disservice by

8 not specifyinc when the brownouts were and how severe they

9 were.

10 I got that clarification from Mr. Wiener, and what

11 I found out was that the brovnout conditions occurred on

12 July 21, 1980 and September 2, 1980. The conditions existed

j 13 for approximately four hours on July 21 and five hours on

14 September 2. 'lolt age reduction and customer load appeals

15 were accomplished in the eastern areas of the PJM.

16 I believe the point is clear that there is an

17 excess of power; however, replacement power costs must be

18 dealt with, however possibly in another forum.

19 -CHAIBMAN SMITH Mr. Hossier, are you aware that

| 20 . that inf orma tion f rom the Department of Energy was submitted

21 by the NRC staff with respect to the need for --

22 MR. HOSSLER: Expedited hearings?
|

23 CHAIEMAN SMITH: The need for low power testing.

( . 24 And tha t was referred to the Commission, and now the

25 Commission has already ruled on that point, and it is

.
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1 totally outside our jurisdiction entirely. There is nothing

2 in our Notice of Hearing which allows us to look at need for

3 power in our hearing. I thought you might appreciate that

4 information.

5 MR. HOSSLER: I apprecia te that; and I think that

8 a lot of the comments I make are very similar to what Er.

7 Spang has ande, but I appreciate that.

8 I believe here that the emphasic should be on

9 applying GPU and Met Ed 's a bility to roncen trate on
~

10 decontaminating Number 2 and not operating Number 1 while it

11 is being decomtaminated. Can the NRC expect the TMI area

12 population, already overly traumatized by commercial nuclear

13 power, have confidence in the utility's ability to operate a

14 plant and decostaminate a plant, as well as the NRC's

| 15 ability to regulate?

18 The Lessons Learned from TMI are always espoused

17 as being helpful to the nuclear industry and the NRC. In

18 the 'Jashington Post on February 11, there was an article

19 about the NRC's study which showed a clear failure of et Ed

20 to collect, analyze and rele:re information about what was

21 going on in the plant. The NRC study said that there was no
l

22 system in !et Ed for gathering and evaluating all the

23 information that everyone had.
;

i

24 Morris Udall's committee also released a report

25 which found Yet Ed officials were " presenting state and

.

*
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1 federal officiels with misleading statements that conveyed

2 the impression that the accident was substantially less

3 severe and the situation more under cont rol than what the

4 managers themselves believed and what was in fact the case."

5 Udall expressed concern in a letter to the NRC

6 that the report does not provide adequate support for its

7 conclusions. Victor Stello of the NEC characterited the

8 management attitude of Met Ed as hesitancy about casting

9 thing, -a the worst light, especially.if you really thought

10 that things were just about to get better, but said 'that the

11 management did not lie.

12

13

.14

15

16

17

18

19

20 .

21 )

22

23

24

25 i

|

.
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1 The NRC report also said that much potentially

2 frightenin; inforsation, includin; high temperature readings

3 and the sudden burst of pressure in the containment

4 building, indicated serious problens that were cutside the

5 operator's training and experience. As a result, they were

6 vritten of f as a faulty instrument measurement.

7 Ihe Udall report said that the TVI plant =anagers

8 were aware of infocmation indicative of a situation :uch
4

9 more perilous than was reported to state and f ederal

to officials.

11 Another ;roblem occurred at Indian ?oint which I

12 think reflects on how the area population views the NRC's

13 control of things since the TMI accident and thereby

14 instills in them certain ideas about how that plant would be

15 run if the NEC Commissioners vote to allcw it to reopen.

16 Indian Point was shut down since Cetober 17, 1980

17 .when 100,000 gallons of water leaked into the containment.

18 It has been determined that tests must be conducted to

19 ascertain whether the water caused thermal stress weakening,

20 the reactor vessel. On October 17, Con Ed told the NRC of

21 the flooding, said nothing of 50 workers exposed to

22 radiation.

23 Cn October 20, con Ed -restarted the plant without

24 detailed safety checks and decided .there was possible

25- reactor damage. On October'2S, the' Con Ed ?R chief admitted

ALCERSCN REPCRT;NG CCMPANY,INC. .]
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1 that Con Ed executives did not tell him of the accident

2 until Cetober 21. The New York Tines en December 27
,

t

3 reported that NRC transcripts showed that the stationing of

4 technical advisers of the plant which resulted f rom the

! 5 Lessons Learned at TMI was inneffective.

6 Furthermore it showed that a regional section

i

7 chief for the Commission found Con Ed employees' actions>

8 comic when they looked at the diminished flow of the pumps

9 and thought tha t the leaks had diminished.

10 In discussions leading up to the ratification of
|

11 Mr. Victor Stello's proposal to the Commissien, Commissioner

12 John Ahearne asked what the shift technical adviser was

13 doing amid the conf usion. This is a technical person

14 assigned to nuclear power plants following the Three Mile

t

| 15 Island accident.
I

16 Mr. Ahearne asked was he analyzing the stuff.

17 Thomas Martin, the Commission's regional section chief, said

18 no, sir, he was not. "The shift technical adviser is
t
r

19 stationed but not really trained. They have a lot of nitty

20 gritty of the plant to learn. They are using the system

21 descriptions," which are out of date, by the way.

22 Moving to the issue of evacuation, which I believe

23 you will be looking at very soon, I would like to say that

24 the Middletown area has done an outstanding job of preparing

| 25 for an evacuation for all emergencies. You can look at
(

i

|

|

!
!

.g
#
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1 evacuation or you can look at sh elte ri n g . To my mind it

2 does not ma tter.
;

3 I think there is a difference in evacuating people

4 in St. Louis, Missouri and evacuating people in Middletown,

5 and what I mean is at the first instance of a problem, even

6 though the ruling is going to be sheltering or evacuation, I

7 will go to the school, I will pick up my children, I will

8 tak e the quickest and most direct route to get out of the

9 town because I feel that I cannot trust the utility nor the

10 NRC because of what I went through and have been going

11 through because of the accident.

12 I think it is very difficult to instill in me very

13 much confidence that the information coming out of there

; 14 will be accura te, whether it is the news media's fault, the
!
|

15 sta te 's f ault, the NRC's fault, th e utility 's f a ult. If you'

16 are going to shelter people, I do not think it will work. I

17 think they will leave anyway.

18 I think if you have evacuation routes, I think

19 tha t is great that they are set up. I do not thiak they are

20 going to work. People are going to go to the schools, they

21 are going to get their children. If they are 15 miles from

22 home, they will go home and get their families. They will j

23 do that. They will not meet them in Wilkes Barre or

24 anywhere else.
i

25 I guess perhaps some of us should take the
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1 description of what Herman Dieckamp of GPU suggested as was

2 printed in the York newspaper on June 19, 1979, in the York

3 Daily Record where he said, "If a given individual finds

4 reopening of TMI-1 unacceptable, then he has the freedom to

( 5 move, to change something." -

6 I also found out that the Jersey Central Power and
|

7 Light, which is part of GPU -- and I know you are not

8 studying that but once again I think the whole thing comes

9 down to the fact that you need to gain the confidence of the

10 people -- Jersev Central Power and Light is part of the GPU

11 group, and it appears that a management study was recently

12 done which says tha t the management of GPU contributed to a

13 prolonged shutdown last year that cost about $50 million

14 nore than expected, according to an outside investigation

15 done by Greg Miner and Dale Bridenbaugh.

16 The cutage began January 5, 1980 and was scheduled

! 17 to last 10 weeks, but inspectors found reactor safety
|
i

! 18 defects. The time needed for e'tra repairs, coupled withx
!

'

19 unanticipated problems, prolonged the outage until July 19.

20 However, manacement was depicted in this study as weak in

21 tackling these problems.

22 This was conpounded by relatively unsephisticated

23 planning methods that lag far behind these of other

24 utilities, the report said. For much of the life of Cyster

25 Creek, which started in 1970, it was an above average
!

.
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1 record. However, since 1977 this record has deteriorated.

2 People boast about IMI-1's record since 1973, and

3 I think there are some comparisons here to nake with Oyster

4 Creek. Four or five weeks have been set aside becinning

5' April 1981 for the installation of devices intended to
!

, 6 prevent an accident like the one at Three Tile Island. For
!

7 about six sonths this fall, the difficult task of replacing

8 the cracked cooling pipes --

9 CHAIEMAN S ITH: Mr. Hossier, I think our reporter

10 -- you are speaking very, very rapidly, and I as not sure he

11 is getting it all. Could you slow down your pace a little

12 bit?

13 d3. HOSSLE3: Sure.

14 For about six sonths this fall, the difficult tt -

| 15 of replacing the cracked cooling pipes, core spray spargers

16 with an altogether new systen will have to be done. A

17 six-month shutdown could cause repairs upwards of F70

18 million in substitute power expenses. The company has

19 ~ repeatedly underestimated -- this is from the report, now --

20 "the company has repeatedly underestinated the prchless with

21 the core spray sparger," and this continues.
,

22 Another newspaper article, February 11, 1981,

23 indicates that-a spokesman for Jersey Central Power and

24 Licht said there is no public danger posed by the estimated

25 ten gallons of water that is believed to have leaked through

!
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1 a wall of three feet of concrete in 0 the soil. The ten
_ .

2 gallons seeped outside when 25 gallons of vaste wa te r

3 spilled onto a ficor within the radiation vaste treatment

4 plant, the NRC said.

5 The NEC spckesman said -- I a= sorry, the Oyster

6 Creek spokesman said the room was " designed to be

7 leak-proof" hut would have to be sidified. The rad vaste

8 facility vnich opened in 1978 is about 100 yards north of

9 the reactor.

10 Ancther exanple --

11 CHAIE!AN SMITH: Mr. Ho ssier , cocid I inquire, hov

12 such scre do you have?

13 ME. HOSSIEE: About five minutes.

14 CHAIE3AN SMITH: Icu are ereding the time that we

15 hoped to complete cross examination of this panel. The

16 Union of Concerned Scientists vill not he able te return. ge

17 hoped to have some time left for the: to do it.

18 53. HCSSLER: I will cut through it. Okay.

19 CHAIRMAN SMITH: If ycc could summarice, we are

20 quite familiar with such of the material that you have
!

| 21 already given us.
i

22 YR. HOSSLEE: Okay, fine.

23 I would like to. turn to a letter which the NEC is

24 getting on turnin; T5I-1 on, and I would just like to ;cist

25 out in the letter it points out that 53' percent of1these in
!
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1 cities near TMI have favored restart. I would like to just |
. ___. 1

!2 add that I have a poll that was done at the Hershey Medical

3 Center that indicates that 60 percent of those living within

4 five miles would like it closed.

5 There have been several studies which I want to.

- 6 just share with you here. A study done by Cynthia Flynn at

7 the University of Kansas showed that 50 percent of those

8 surveyed living within a five-mile radius of TMI stated the

9 disadvantages of IMI outweighed its advantages.

10 Peter Hout of the Hershey Medical Center said 60

11 percent of those 13ving within five miles of TMI opposed its

12 reopening. The Middletown Press and Journal did a survey

13 that found over 60 percent are opposed to the restart of

14 TMI-1. Cralton Borough , which is about one mile from TMI,

15 found out that 50 percent of the people were in favor of a

16 conversion of the plant. lower Swatara Township did a

17 survey. They are located three miles f rom the plant. Ther

18' found out 64 percent of the respondents did not want TMI as

19 a nuclear facility.

20 Senator George Geekis of Pennsylvania did a

21 newspaper poll and found out that 63 cercent of those

-52 responding did not want THI open as a nuclear facility. 1

23 Swa tara Township did a poll . That is five miles from TMI.

24 They found out that 64 percent of the people did not want

25 TMI reopened as a nuclear facility.
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1 Local governments, High Spire Borough, four miles

2 from TMI, oted in 1979 to permanently shut down T?I as a

3 nuclear facility. Mechanicsburg Borough councilmen, 14

4 miles from IMI, voted a permanent shutdown of IMI as a

5 nuclear facility. lower Ewatara Township, three miles from

6 TMI --

7 CHAIRMAN SHITH: Mr. Hossier, are you aware that

8 another member of the public has given us the same

9 information, has come in here and read the sana list of

10 informal polls and resolutions? Maybe it is not identically

11 the same, but many of them I identify as being the same.

12 What I suggest that you might want to do is to be

13 assured tha t we do have then and have them accurately, why

14 don 't you reduce it to writing and give it to us or maal it

15 to us and we will most assuredly read it and make sure it is

18 a part of the public record, if that will be helpful to you.

17 MR. HOSSLER: Perhaps I could give it to the

18 reporter, okay, before I leave.

19 CHAIRMAN SMITH 4 All right, you can do that. We

20 will do it'just that way if you want to. That would be

21 quite convenient.

22 - MR.-HOSSLEE: Then finally I would just like to

23 say I reviaved i letter of February 13, 1981 frc: 3.C.

24 Arnold of the utility to John Ahearne of the Commission, and

25 - in that letter he talks about milestones for the re sta rt ,

''
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1 possible restart, and he also talks about different things

2 which shou d be done. And I notice in here he says things

3 like no additional prerestart requirements as a result of

4 the ASLB decision, no delay due to FEMA certification of

5 sta te and local emergency plans.

6 He goes on with several things here that he feels

7 the utility should do to speed up what he feels is going to

8 be a restart.

9 I would just like to tell the three judges that I

10 believe the people in this area really deserve more than the

11 treatment of this plant as any other ECW reactor in the

12 country. We have had an accident here. It is a continuing

13 accident. And I would hope that this kind of dccumentation

14 which is being sent to you, which basically says things like

15 overlook this or overlook that --

16 CHAIRMAN SMITH That document, incidentally, wasj

; 17 sent directly to the Commission, and the Commission, as I
i

18 indicated before, has ruled and has decided not to accept

19 the recommendations made in that document.
|
L

20 MR. HOSSLER: Okay, fine.

21 In that case I would just like to say that in your

22 recommendations to~the Commission this summer, I would hope

23 ~that'you treat this as a unique operating reactor and not as

24 other B&W reactors. I really believe that we deserve all

25 the operators being 100 percent certified, 100 percent

!

l-

''

\;.
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1 certification, no variances, ac things like that. I think we

2 deserve that. I think if sonething should happen, if you

3 should suggest a restart to the Commissioners, I think it

4 would not shed a good light on the ASL3 for the hearings.

5 With that, I will conclude.

8 I have several questions that I was coing to

7 direct to you about linited appearances and in what form yo u

8 are going to send your recommendations to the Co::ission. I

9 would like to briefly say that I would hope whatever is

10 written out of your deter:inations and the NEC

11 Commissioners, that it could be written in such a form that

12 people would understand wha t the contentions were and what

13 the decision was and why it was made in such a ranner,

14 because I find it very difficult in diggin; throuch a lot of

15 this information, and I would hope that you could make it

18 easier for a lot of us to understand why you decided what

-17 you decided.

18 CHAIRMAN SMITH: Well, we certainly hope we can de

19 that, and we will try.

20 MR. HOSSLER: Thank you.

21 CHAIEMAN SMITH: Thank you very much, Mr.

~22 Hossier. You have on several occasions written and called

23 and:have given us quite helpful suggesticas on limited

24 appearance statements. You are going to give a portion-of

25 your sta tenent to the reporter
I

|

l

9 i
.
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1 Now, would yous11ke to have a brief
. -. .

2 cross-exa=ination?

3 MS. WEISS: I think I may have just one short line

4 of questions.

5 CHAI52AN SMITH: I thought we could bind this into

6 the transcript. What I will do is tomorrow I will read the

7 parts into the transcript that you did not get to, and I am

8 sorry I interrupted because I see you were almost completed

9 with that list of resolutiens and polls. In fact, let's do

10 it right now.

11 The only one you did not get to was Marietta

12 Borough; is that correct?

13 3R. HOSSIER: Yes.
.

14 CHAIRMAN SMITH: Marietta 3crough, 9/20/79,

15 permanent shutdown of THI as a nuclear facility.

16 The next one, Colu=bia Borough, 9/21/79, permanent

17 closing of TMI as a nuclear facility.

18 Lower Paxton Township, October 15, 1979, kept

19 closed unless or until nere comprehensive, stringent and

20 fail-safe methods of operating the plan t are developed.

21 Now I think that your statement is probably

22 complete, then, Mr. Hossier; is that correct?

23 ER. HOSSLEE: No. I did not hear Eiddletown

24 Borough.

25 CHAIRMAN S!ITH4 Hiddletown. You had had Swatara
,

-
|

1
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1 Township. Middletown Borough, July 2, 1979 adopted several

2 items. The najor one was nuclear exclusions nust be renoved

3 from all insurance policies before TMI-1 is reactivated as a

4 nuclear facility.

5 Okay. When I had asked that you put it in written

6 form, I was not aware it was substantially complete;

7 otherwise, I would have allowed you to conplete it. Do you

8 think we have it now?

9 MR. HOSSLER: Yes. Could you bind it in with --

to CHAIBMAN SMITH: I do not think it will fit into

11 the transcript very well. That is the problen. I do not

12 think we can do it. It will not work. You review it. If

13 you think we left something out, you write it and we will

14 put it in. We cannot reliably promise you that this will

15 end up in the transcript in the forn that you have submitted

16 i t.

17 MR. HOSSLER: Send it to you?

18 OHAIRMAN SMITH: Yes, sir. You better take this

19 back, then.

20 MR. HOSSLER: I have a copy.

21 CHAIRMAN SMITH: Do you? Okay. Yec, if you think

22 there was something left out, you send it in.

23 MR. HOSSLER4 When can I review the transcript?

24 CHAIRMAN SMITHz At the public docunent roon.

25 Mr. Hossler, do you understand that we have

'.
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1 intervenors who are carrying a very heavy burden in trying

2 to present a position against the u tili ty ? They a re waiting
-

i

3 to cross examine these witnesses after you get done with

4 your business, and they cannot return and we are intruding

5 upon their time.
.

6 MR. HOSSLER: Sure.

7 CHAIRMAN SMITH: I mean these people --

8 MR. HOSSLER: I waited too. I was there March 5.

9 CHAIRMAN SMITH: Do you understand tha t they have

10 an interest almost identical to yours?

11 MR. HOSSLER: Thank you.

12 CHAIRMAN SMITH: Sure.

13 F.s. Weiss.

14 BY MS. WEISS: (Rasuming)

15 0 There was some discussion in Mr. Baxter's

16 cross-examination about NUREGs 0611 and 0635, the staff

17 reviews of the Cor.bustion Engineering and Westinghouse

18 plants and staff's review of the ECW analysis of its own

19 plants.

20 Can you just tell me what conclusions the staff

21 reached upon consideration of all those studies af ter they

22 were completed with respect to the relative reliability of

23 BEN emergency feedwater systems and/or the relative number

24 of challenges to emergency feedwater systems among and

25 between the vendors?

ALDERSCN REPCRTING COMPANY INC,
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1 A (WITNESS CURRY) Well, the reports are issued for
-

2 a particular vendor. The staff, with respect to your

3 question about challenges to each system, there is an

4 additional NURE3, which is NUREG-0560, I believe, which

5 discusses the staff 's conclusions about feedwater transients

6 in terms of the conclusions about the relative reliabilities

7 of B&W systems.

8 The results that I presented today are being

9 prepared for inclusion in a NUREG which presents the results

to of the staff's review of the ECW-submitted analyses of six

11 or seven auxiliary feedwater system designs. That NU2EG is

12 not finished yet and there is no one particular document

13 that compares them vendor by vendor.

That is what I tried to make an attempt to do in
,

L

15 my testimony.

16 Q I understand that there is not any such document,

17 Dat didn 't the staff take actions with respect to ECW that

18 were guided by your feeling about the relative number of j
|

19 challenges to EFW and/or the relative reliability of EFW

20 between and among the various vendors?

I

21 A (WITNESS WERMIEl) I am not sure what actions yout

;

22 are referring to. All th e recommendations or criteria that

23 I have identified in my testimony have been applied to all

24 plants.

25 0 When were the B&W plants shut down?

ALCERSoN AEPoRTING COMPANY,INC.
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1 A (WITNESS WERMIEL) They were shut down right after

2 thu THI-2 accident, but I do not recall the exact date.

3 0 I think it was some months after.

4 A (WITNESS WERMIEL) I do not recall exactly when.

5 0 Do you remember what precipitated that?

6 A (WITNESS WERMIEL) No, I do not specifically.

7 0 And none of the other -- the Conbustion

S Encineering plants or the Wesringhouse plants were shut down.

| 9 A (WITNESS WERMIEL) No, not that I as aware of .
!

10 (Counsel for UCS conferrinc.)

11 35. WEISS: I have no further questions. Thank

'

12 you.

13 CHAIR AN SMITH: Is there anything further this
i

14 evening? If there is nothing further this eveninc, we vill

- 15 adjourn until 9:00 a.m.

16- (Whereupon, at 6:00 p.m. the hearing was

17 adjourned, to reconvene at 9:00 a.m. the following day,
i

i 18 Thursday, April 2, 1931.)
!

19

20

21

|
'

22
1

23 -

24

25
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