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l'~AGEbrb- 1 PROCEEDING S

2 DR. OKRENT: Good morning.

3 This is a continuation of the Subcommittee
.,4.

(_) 4 meeting on GESSAR-2, et al. According to the agenda, When,

5 it was printed it was thought that one might try to
~

6 summarize the s' atus of the review by the ACRS as it stand s

7 now.

8 However, as I look at Item 1 and the remaining

9 items, my current inclination is to see how matters listed

10 under 1 which, in general, are relisted under later agenda

11 . items today and tomorrow develop and assume that G.E. and/or

12 the Staff will be dealing with these questions.

13 So let me ask the Subcommittee members Whether

14 there are specific topics that they would like to' have(}
15 discussed by the Staf f or G.E. or in scme other way that are

'

16 not currently identified on the agenda for today and

17 tomorrow.

18 MR. EBERSOLE: Dave, I would certainly like to

19 ask G.E. whether or not it has looked further into this UPPS

20 design to determine what it can do besides the very limited

21 thing that they designed it for, to cope with the AC power

22 failure.

23 I would like to hear what they have found out, if

24 anything, that they can do to diminish the critical,f-)

V
25 requirements in many other areas, perhaps to the extent of
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1

1 AGBbrb 1 even recovering its own cost by reducing such requirements.

2 Those would include fire, pipe break, the usual scenarios of

3 - events that destroy the highly-distributed' supportive
, , .

ik-) 4 facilities in the plant for which this system appears to

5 have some competence to take over -- although less

6 gracefully, perhaps.

7 In short, I would like to see What they have

8 done, if anything, to pursue the notion of extrapolating

9 that design into seismic and fire- ha rd ened , certainly

10 sabotage- protected design features, to really exhaust its

11 potential, with one objective being to diminish the critical

12 requirements that are placed on facilities, at the moment,

13 el sewhere in design to support the heat removal function
~

( ), 14 after accidents.

I 15 DR. OKRENT: Well, there is an agenda item 3 --

16 MR. EBERSOLE: Yes. I didn't know what it would

17 contain.

and I guess G.E. 's been alerted18 DR. OKRENT: --

19 to your interest. We'll see Whether they have anything to

i 20 report here.

21 Mr. Mark?
|

22 DR. MARK: Just a clarification: this is an open

23 meeting, in contrast to yesterday's.

(~g 24 DR. OKRENT: It is open until we are told by the
(_)

25 Staff or General Electric that it can be made and should be.

,

i

---~....---,,,v. ,. _ . - , ...m. . . _ . . _ , y,_. m. _
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1 'AGBbrb 1 .made proprietary. We will rely on them to tell us when.it

2 should become proprietary, and al so when that situation

3 should be lifted.
m
k_) _4 MR. EDERSOLE: We will talk about no security

5 matters today, right?.

6 DR. OKRENT: No security matters today.

7 Any other comments by Subcommittee members?

8 (No response.)

9 If not, then I would propose we move into Agenda

10 Item 2.

11 I am assuming, for exampic, that the Staff

12 somedhere is going to give us their position on or repeat

13 their po sition on what was Agenda Item 1(C): what do they

/~T 14 think is the risk from G.E., the significant contributors,
(/

15 the uncertainties, et cetera, is cart of other thing s

16 they're going to do today.

17 So why don't we call upon the Staff to begin?

18 MR. THOMAS: Good morning. I'm Cecil Thomas. I

19 will briefly summarize the status of the severe accident

. olicy statement and share with you our plans for proceeding20 p

21 with, for reference, FDAs and design certifications.

22 As I reported to you in a previous Subcommittee

23 meeting, the Commission has approved the severe accident

24 policy statement. It, over the past few months, has been
, *r

|

25 trying to come to grips with what guidance it would give the|

!
,

h

h
!

|

, , _ . - _ , . - _ . _ - _ _ _ . - _ _. ,- , . ,,-- - - . --. ._ _, . _ _ , . _.
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1 AGBbrb 1 Staff to'make changes to the policy statement.

2 We understand the Ccmmission is about ready to

3 issue a Staff requirements memo which would set forth the

TN
i ,/ - 4 changes it wants made to it. We understand the changes ares

5 relatively minor. The Commission has decided to go forward

6 with the severe accident policy statement essentially like

7 it was proposed in the last version. The changes, a s we

8 understand them, would in no way affect this proceeding.

9 They would be relatively minor wording changes in other

10 parts of the policy statement.

11 Ue expect that requirements memo mcmentarily. I

12 tried to call back just a few minutes ago. It wa s expected

13 out early this week.

(V~)
14 Following receipt of th'at requirements

'

15 memorandum, the Staff would incorporate the changes and

16 publish the policy statement in the Federal Register. So we

17 can look forward to something being published in the next

18 couple of wecks. Then, upon publication in the Federal

19 R egi ster , the policy statement would become effective.

20 DR. MARK: It doesn't go tentatively out for

21 comment?

22 MR. THOMAS: It's already been out for comment.

23 That has all been considered.

24 The policy statement has three nrovisions which
;f 3

~

25 could potentially affect this proceeding, and I will briefly
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1 AGDbrb 1 summarize them. *

2 As I reported in December, the policy statement

3 has in it a provision for what I will characterize as an
7
d ,3w/ 4 interim forward referenceability. Basically, it would

5 require submittal of an application for consideration of

6 severe accidents, dhich G.E. has done.

7 And it would require that the application include

8 an evaluation against the standard review plan rule, which

9 requires identification and justification of any

10 differences. G . E . ha s a l so done that .

11 So a s soon a s the severe accident policy

12 statement is effective, we could amend the FDA that has

13 issued for GESSAR, it would permit the GESSAR design to be,

(~) 14 referenced in a new CP or OL applications until such time as *

v
15 we completed our severe accident review. As I emcha sized

16 before, although it would permit the design to be

17 referenced, no CP or OL could be issued until we completed

18 our review.

19 The second provision has to do with final design

20 approval as a next step, if you would; but it is the step

21 before the ultimate step or the ultimate option of design,

!

! 22 certification.

23 It is our understanding that, although G.E. had

e- 24 originally applied to have the GESSAR design certified by

v
25 the Comrai s sion , they now would like to stop at the FDA

,

1
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1 -AGBbrb 1 stage; and let me elaborate on that for a moment.

2 ' The FDA would be very similar to what we have

3 cla ssically thought of as an FDA, except that, of course,-it

) <4 would consider severe accidents. It would be a- design

5 approval that .would be issued upon the favorable completion

6 of the Staf f's and ACRS' review. It would not go to the

7 Commission. It would allow the GESSAR design to be

8 referenced in new CP and OL applications.

9.- And the Staff is currently thinking along the

10 lines of having the FDA valid for a term of five years,

11: This is consistent with the previous 1978 standardi=aiton

12 policy statement, and it is consistent with the legislation

13 that the Commission has submitted to Congress; and.it is

( 14 also in line with the thoughts for the design certification

15 term, which would be ten years.

16 So, presumably, upon the completion of the

17 Sta f f' s and the ACRS ' review, wie would further amend the

18 existing FDA to make it forward referenceable for a period

19 of five years.

20 Finally, the ultimate step which G.E., I

21 understand, has not chosen to pursue is a design

22 certification where , after we have completed our usual FDA

23 review that I just described, we would put together a

: 24 package that included the results of the Staf f's and the
/.

25 ACRS' evaluation, send it to the Commission as a Commission
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2 AGDbrb 1 paper, and the Commission would hold a rulemaking proceeding

2 on that.

3 Exactly how the Commission would do that has not

p)
(_, 4 been worked out yet. Various options have been proposed,

5 ranging from having the Commission issue it, noticing its

6 availability, noticing its intent to certify a design,

7 certainly providing opportunity for public participation,

8 either through comment, through Commission meetings, or

9 through some kind of hearing, whether it be legislative or

10 adjudicatory or some combination.

11 And upon the completion of that proceeding, the

12 Commission would issue a design certification which would be

13 good for.a period of ten years, because the proceeding was

(} 14 conducted by the Commission as rulemaking, the design would

15 be immune from litigation in individual case proceedings.

16 In the case of the FDA that I wa s just talking about, the

17 design would be subject to challenge in individual licensing

18 proceedings.

19 DR. MARK: I guess I am a little unclear.

20 Parts of the design, a s I picture it, are

21 regarded as proprietary information; is that not so?

22 MR. THOMAS: A portion, I guess. Is it the

23 design itself?

24 MR. SCALETTI: That 's correct.-

t̂
25 MR. THOMAS: The methodology certainly is.



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

5280 01 08 295
3 .ACBarb 1 DR. MARK: How does one have a public hearing

2 on a set of papers which are in part proprietary?

3 MR. THOMAS: There are procedures for doing that.

A(_) 4 DR. MARK: I see.

5 MR. THOMAS: The parties would have to execute an

6 agreement to withhold that information from public

7 disclo sure , or from further disclosure.

8 DR. MARK: This mu st be a rather new--

9 MR. THOMAS: No.

10 DR. MARK: Or is this frequent?

11 MR. THOMAS: It's frecuent.

12 MR. SCALETTI: Much of the design is not

13 proprietary as far as the GESSAR design goes. A great deal
,

C}
e'~ 14 of'the PRA is prcprietary, but the GESSAR design itself,

15 there's very little of that that is proprietary

16 in formation .

17 DR. MARK: Is there enough information such that

18 people could decide if they wished to intervene or not?

19 MR. THOMAS: Plenty.

20 MR. EBERSOLE: May I ask a question?

21 Typically in a stage like this you know a great

22 deal about the fuel design, you know the detailed

23 con fig uration , etc., but in other aspects of design it's

24 just a black box, you don't know what they are going to do.-

'
25 They haven't written detailed specifications, you don' t know

. . _ _ . , - . . - -
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2 AGBwrb 1 the nuts and bolts. Certainly somewhere in this process I

2 would have anticipated to get out of the' rut that we are in,

3 that there would be an on -line monitoring and agreement
,
( 4 as the design evolved in great detail and a progressive

5 stamping of approval as i t did so.

6 Is that contem71sted?

7 MR. THOMAS: Itt the future.

8 MR. EBERSOLE: I don't mean in the future, I mean

9 a s--

10 MR. THOMAS: As you know, one of the thing s the

11 Commissioners are working toward is one- step licensing. The

12 Commission has certainly i the severe accident policy

13 statement and the forthcom: ng standardization policy

(~)) 14 statement, the Commission i more than encouraging; 'it is,
%

15 for the most part, requiring final design information at the

16 earliest licensing stage. All new custom cps will have to

17 provide final level design information.

Imeanby" fin \al level design information"18 What

19 is what we normally see in the FSAR as opposed to a PSAR.

20 MR. EBERSOLE: That's pitifully ambiguous.

21 MR. THOMAS: Put the next step, if we were to go

22 to the one- step licensing process, would provide for a

23 number of points at which we would look at how the design is

24 being implemented; there socid be inspections, tests,-)
25 different criteria that would have to be met. There would'"

| --
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-1 AGBwrb 1 be opportunity for the various parties to become involved--

2 MR. EBERSOLE: Would you examine specifications

3 of a valve, for instance? I mean, I want to get down to the
I'l
k/ 4 guts of whether the plant will work or not.

5 MR. THOMAS: The Staff does that as part of its

6 review to a point now.

7 MR. EBERSOLE: I remind you of the containment

8 valves shich for years didn't have any specifications that

9 they should close against the dynamic head. We had all

10 these containments around the country wide-open on 48-inch

11 valves that could not close in the face of a hypothetical

12 LOCA.

13 MR. THOMAS: Of course, that has now been

( )) 14 factored into the Standard Review Pla'n. '

.

15 MR. EBERSOLE: That's one small evolutionary

16 step. But it has to go all the way. It's just a good model

17 of what wasn' t done and what needs to be done.

18 Will it be done?

19 MR. THOMAS: We're trying. It won't be done

20 overnight.

21 MR. EBERSOLE: And I'm talking about paper

22 mostly, the design paper, until it is all tidied up with a
|

23 ribbon, and now let's build it. Is that dhat's going to
.

! f~T 24 happen?
'w)

! 25 MR. THOMAS: As you know, Jesse, there's a lot of

I

|

!

L
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the inspectors get1 AGBwrb 1 detail that's available at the plant that

2 into that the Staf f really doesn't get into. I don't see on

3 the horizon the Staff getting much more involved than it

: 4 already has.

5 MR. EBERSOLE: Inspectors inspect against a

6 background of generalities, and they do not do detailed

7 conceptual evaluation at all: they are comparators, that ' s

8 all they'are. And the notion that inspecting is a process

9 that would disclose functional deficiencies in design is a

10 fallacy.

11 MR. THOMAS: I understand. I don't see a lot

12 more on the horizon than we are doing now.

13 MR. MICHELSON: How do you plan on doing a review
:

I(} 14 of a potential utility user dhen he's the one that designs

I 15 the ESW system, for instance? How are you going to assure

16 yourself that the proper job has been done if G.E. does

1 */ nothing more than write some functional soecifications?

18 MR. THOMAS: The utility applicant would have to

19 provide the final level design for the intake, for instance.

20 MR. MICHELSON: And you review that as a separate
i

21 package?
j

22 MR. THOMAS: We would.

23 MR. MICHELSON: At what point in time in this
4

e 24 process would you do that?

(_)f

/
25 MR. THOMAS: This would be when the CP
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1 AGBwrb 1 application wa s filed. We would also review it to assure

2 that any interface recuired and specified in GESSAR were met

3 to assure the compatability.
p_

; )x' 4 MR. EBERSOLE: Cecil, on the severe accident

5 policy, there have been great piles of paper on this, and it

6 seems to me a great accumulation of bureaucratic muddy

7 water. What is going to be done? Are we going to set an

8 arbitrary level of core damage and determine whether we can

9 get out of that? Are we going to, as one question has been

10 asked, leave wide open shether we attempt to continuously

11 get water on the core after it has melted or in the process

12 of melting, or after it has melted? We have a letter out on

13 the floor on that.

/~~ .

(_,) 14 There is an absolute state in my mind of

15 confusion about just what this ambiguous thing called severe

16 accident policy is. There's just tens of thousands of

17 words. It doesn' t get to the concrete configuration of what

18 we're talking about.

19 Can we do something with that?

20 MR. THOMAS: What you're describing certainly

21 goes beycnd the scope of the present severe accident policy

22 statement.

23 MR. EBERSOLE: I know.

,/ ') 24 MR. THOMAS: The purpose of this policy statement^

\_/
to give some guidance on shat applications for design25 was
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1 .AGBwrb 1. approvals, certifications, licenses, and so on, should look

2 at. It doesn't specify any criteria.

3 One of the thing s that might get at what you're
.

s_/ 4 talking about is, the severe accident policy statement says

5 to do a PRA. It doesn't say a heck of a lot more than that.

6 As you know, there is some safety work going on.

'

7 Presumably some guidance-will come forward. I know of

8 nothing right now that the commission is aiming at in the

9 direction of what you're talking about.

10 MR. EBERSOLE: We are enormou sly adept at

11 creating torrents of word s in print without substance. We

12 need possibly 1 percent of that to be condensed into
7

13 sub stance . I've gat to see that, without all the sifting
'

(} 14 that I would have to do.

15 If there's anyone here who has a clear picture of4

16 that, I wish he would speak up.

17 (No response.)

18 DR. OKRENT: How long should we wait?
f

19 MR. EBERSOLE: It's enough.

20 DR. OKRENT: Any other questions of the Staf f on

21 the current status of the severe accident policy?

22 (No response.)

23 DR. OKRENT: Okay; why don't we go on?

,e 24 MR. SCALETTI: My name is Dino Scaletti from the

N]J
25 NRC staff. Item B: Guidelines for Consideration of Safety
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1 AGBarb 1 Improvements via CP/ML rule ( value- impact ,

2 de fen se-in- depth) .

3 The Commission's severe accident policy statement

O)(_ 4 requires that new plants, new cps, meet the requirements of

5 10 CFR 50. 34 ( f) . Now, Item 1 of that rule says that to

6 perform a plant site- specific probabilistic a ssessment, the

7 aim of which is to seek improvements in reliability of core

8 and containment heat removal systems as are significant and

9 practical and do not impact excessively on the plant.

10 Now the Staf f took this opportunity to submit a

11 list of potential design improvcments to General Electric

12 Company. i think the list numbered eighty-plus items for

13 them to evaluate and to do a cost-benefit analysis on, to

( )* 14 determine whether or not these items should be included in

15 the GESSAR design.

16 Currently we have reviewed many of those. We're

17 still in the process. And Mr. Hardin will, later on during

18 the course of his presentation on other topics, discuss the

19 val u e- impact analysis of the design modifications. So we

20 can complete that item at a later date, at a later time

21 today.

22 Item C. There are no questions with regard to

23 continuing Item C. It is the philosophy for interface

24 requirements, in three parts. The Commission's policy-)
x.J

25 related to standardization allows a final design approval
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1 AGBwrb 1 applicant to define the scope of new design. It requires

2 those applicants whose scope of design is less than a

3 complete plant to define the interfaces between the . design
,3<

(.) 4 and the balance of plant.

5 It is .the Staf f's responsibility to review those

6 interfaces in order to ensure that the interface

7 requirements can, and will, be satisfied, and, if necessary,

8 identify other items, other interface items which they

9 believe to be important to safety.

10 In the case of GESSAR-II, the design interface

11 reauirements are identified in Section 1.9 of GESSAR, the

12 Safety Evaluation Report, and thoce additional interface

13 items which the Staff has identified are found in Table 1.2
'

() 14 of the SER and its supplements.

15 With regard to the seismic review, as well as the

16 rest of the PRA, G.E. has not today, but will amend GESSAR

17 to include those interfaces that are required through the
i

18 course of the PRA and the sei smic PRA. These interf ace s

19 have been identified already, but they have been identified

20 through the course of correspondence to the Staff.

21 The interface items that the Staf f ha s identified

22 with regard to this seismic evaluation are presented in

23 Tabic 1.2 of Supplement 3 to the SER. It believe that by

,.- 24 satisfying those interface requirements that the Staf f has

k-)/'

25 identi fied , as well as the interface requirements that G.E.

- . _ _ . . .- _ _ _ _- _ _ . -. _ . _ . _ -- - . -__
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1 AGBarb 1 has identified, that it will. document to a utility applicant

2 what is necessary to make their application, or to bring

3 their application into compliance with the ~ Commission's
/

5/ 4 policy en severe accidents.

S' Now, the Staff, as Cecil has indicated and

6 mentioned previou sly, will review the adequacy of complying

7 with those interface reauirements at the time a construction

8 permit application is filed.

9 DR. MARK: You indicated the Staff had thought of

10 some interface requirements which hadn't been on the list as

11 first presented.

12 MR. SCALETTI: Correct.

13 DR. MARK: Of those, in the course of discussion

() 14 does it look as if there is an open pr'oblem going to be

15 there for'. a long time, or is it pretty well agreed on?

16 MR. SCALETTI: No; the items are such that it may

17 be something on the scope of the GESSAR design. But the

18 Staff has identified these items, such as GESSAR-II where

19 the utility applicant would have to provide a critical

20 components list along with their application.

| 21 We felt that this, perhaps -- the critical

22 components list that had been identified by G.E. -- wa s not'

23 totally complete, and we identified some other items that
I

(^} 24 should be included, a_nd we expect that these items will be
V

25 included at the time the CP application has been filed.

I
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1 AGBwrb 1 One of the interface . items would require that the

2 utility-applicant would develop a site-specific hazard curve

3 for his site to function -- to assure that it fall s within
,,

k_) 4 the GESSAR-II hazard carve.

5 DR. MARK: There might be other ev.amples, but my

6 question partly had-- Are these things under discussion, -

7 and are those discussions proceeding satisfactorily, or are

A they up for the future?

9 MR. SCALETTI: Most of these items are up for the

10 future.

11 MR. CARBON: Would you expand slightly your

12 statement " site- speci fic hazards curve?" I'm not sure I
,

13 know what you mean.

(} 14 MR. SCALETTI: G.E. had developed a hazard curve

15 for a generic type -- or a hazard curve which they-- I

16 guess it was called a realistic hazard curve. It wasn't an

17 all-encompassing hazard curve. We will reauire a

18 utility-applicant to develop a site- specific one to assure

19 tha t--

20 MR. CARBON: I'm not sure what you' re de fining as

21 a hazard curve.

22 MR. SCALETTI: I'll let Mr. Rubin address this

23 issue.

;,-) 24 MR. RUBIN: I'm Mark Rubin from the Staff.'

U
25 A hazard function for a site would be the

_ , _ _ __ _ . . . _ _ _ . _ . . - _ _ . _ _ _ _ _ _ _ . _ , _ _ _ ,,.
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1 AGBarb 1 expected fregencies of various accelerations, sei smic

2 events. What General Electric used was a composite site.

3 And during the course of our analysis it wa s felt that this*

/~')
(_/ 4 did not properly reflect all the potential sites that a

5 GESSAR plant could be located at.

6 Consequently, When they do come in with an

7 application there is going to have to be the same type of

8 site analysis that is conducted in plant- specific PRAs or

9 during the course of a seismic design study for a plant, to

10 determine and to validate dhat the frecuencies of the

11 seismic events would be.

I12 It would be a g level versus expected frequency,

13 not to exceed. It' s cumulative.
'

{} 14 MR. EBERSOLE: Is it just earthquakes? I thought

15 it was all other external events as well.

16 MR. RUBIN: This is a hazard function.

17 MR. EDERSOLE: Just earthcuakes.

18 MR. RUBIN: There are separate evaluations that

19 are going to be conducted for some of the other external

20 events.

21 MR. EBERSOLE: What do you call them, if they' re

22 not hazard curve s?

23 MR. RUBIN: They are more, I think, a point

24 estimate of various sequences. The hazard curve is done in
. -)v

25 much more detail.

.

L.
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1 AGBarb 1 MR. EBERSOLE: Is it true that the applicant

2 cannot require G.E. to put in specific features in their ,

1

3 design and, conversely, General Electric cannot require the |

(n_) 4 utility to incorporate features in its scope?

5 MR. SCALETTI: I think that would be between |

|
'

6 General Electric and the utility-applicant. The Staff

7 would, I believe, discourage changes in a design that had

8 been previously reviewed and approved. It would defeat the

9 purpose of standardization.

10 MR. EBERSOLE: Suppose General Electric desires,

11 say, certain features in the service water system and the

12 utility-applicant decides it doesn't need to do that? What

,13 happens then?

(). 14 MR. THOMAS: It can always take exception to what

15 G.E. has got in its scope.
i

16 MR. EBERSOLE: So they could degrade below G.E. 's 1

17 requirements if they so felt they could get away with it?

18 MR. THOMAS: You would have to justify the

19 exception.

20 MR. EBERSOLE: Below the G.E.?

21 MR. THOMAS: I don't think we would accept

22 anything below what we have accepted on GESSAR. If it chose |
l

23 a different approach it could request an exception and

24 justify it. We would have to review it, but I don't see usgs
\.

25 settling for anything less than what we will have approved

|

!

!

I
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1 AGBwrb 1 for GESSAR.

2 DR. OKRENT: On the seismic hazard curve

3 question, dhat will the Staf f do if a prospective

) 4 construction permit holder obtains a seismic hazard curve

5 that falls below the, or on the General Electric hazard

6 curve, and the Staff contractors who separately get expert

7 opinion hazard curves get a result that lies above the

8 General Electric hazard curve for the site in question?

9 MR. RUBIN: I'll answer that. We don't have the

10 group here will be doing that work.

11 What we envision is that if the GESSAR assumed

12 hazard curve is not bounding to a specific site, that the

13 siesmic risk assessment is basically go.ing to have to be

14 re- vi sited , re- don e , to determine if ther'e is any
(~')

-

u.
15 significant increment in risk.

16 We have not only the hazard function that must be

17 validated, but the a ssumed component fragility values. When

' '
18 all those factors are taken together our concerns are that

19 the estimates of seismic risk that have been presented and

20 evaluated in the risk study aren' t significantly changed by

21 site specific features.

22 DR. OKRENT: No w, which estimates are those dhich

23 would not be significantly changed? And what does the word

24 " signi ficant" mean? Is it the largest value Brookhaven

O
25 obtained for seismic risk in their sensitivity studies, if
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1 AGBwrb 1 they did some? What is the measure that you'll use, or

2 criterion that you would use for trying to judge the

3 acceptability of this opinion Which says that the sei smic

.()
~

i 4 hazard curve is larger?s

5 MR. RUBIN: There is no bottom line criteria

6 value at this point. The process, the detailed process to

7 perform this evaluation will be done by the Division of

8 Engineering. I think probably When they are available they

9 should speak to the speci fic s.

10 From the perspective we gave it in reviewing the

11 PRA I can, in general comment that using what we thought

12 were more realistic fragility values, and assuming the

13 GESSAR site seismic curve, we showed a seismic contribution

l'') 14 of* about 6-E no the minu s-5. I w6uld , anticipate what would
%)

15 be done with the sensitivity study initially when this site

16 specific material became available, to determine not only

17 what the best estimate hazard function means but al so

18 concerning the uncert ainties Where that would drive the

19 assumed core melt " .ue s. The exact detail s of how that

20 would be carried out I will have to leave to the group that

21 will be doing it.

22 DR. OKRENT: I'm sorry; I really don't know how

23 the Staff would decide on acceptability. I have listened to

24 dhat you have said, but I have no basis for -- I ciu11dn'tf.

5
25 explain to anyone else how the Staf f is going to arrive at'~
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1 AGBwrb 1 that judgment, and therefore I have to decide I don' t

2 understand it.

3 MR. RUBIN: The judgmental process is going to
jm

!) 4 be, obviou sly, in the future When the site is located. We%

5 don't have a licensing basis for a bottom line core melt

6 value due to seismic.

7 What we have done is identified what we felt to

8 be areas of large uncertainty in the seismic risk

9 assessment, make sure these are identified, highlighted, so

10 that When that material becomes available the people making

11 decisions will be aware of these elements and be able to

12 take action based on the parameters that will vary When the

13 site is located. For specific decision criteria, I'm not

() 14 sure I can give it to you here.

15 DR. OKRENT: Well, as we both know, there are

16 considerable uncertainties involved in this part of a PRA,

17 as in all parts of the PRA. And What I haven' t heard is a

18 clue as to how these uncertainties and dif ferences in

19 opinion -- which is partly an expression of uncertainty, but

20 not only an expression of uncertainty -- dif ferences of

21 opinion among expert s-- I haven' t a clue right at the

22 moment as to how this will be factored into

23 deci sion- naking . I can't really tell from what you have
,

24 said whether or not the Staf f might buy off on scme plant

25 for which the mean value of core melt, using the NRC
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1 AGBarb 1 contractor's subjective expert opinion, where that mean

2 value was as large as 10 to the minu s-4 per year frequency

3 of core melt due to seismic alone.

() 4 It is conceivable that you would buy of f on this

5 from dhat you have said .

6 Now, it might be that the curve provided by the

7 consultants to the utility put together with the same

8 . fragilities gave 2x10 to the minus-5. But I will quote the

9 Livermore curve case, a ssuming it's the same contractor,

10 gave 2x10 to the minus-4.

11 I can't tell at the moment how the decision would

12 be made. I can't tell how this possibility impacts on

13 questions that pertain to the cost / benefit analyses referred

14 to earlier, which hav'e to be done a'ssuming some kind of risk{';
15 and certain contributors to risk, as well as certain kinds

16 of costs and certain kinds of benefits.

17 You are making decisions, it seems to me, now on

18 benefits of different possible measures with a rather big

19 window for a truck to drive through, as it were, concerning

20 the seismic contribution to risk.

21 I have heard no criteria on dhich I can anchor

22 that aspect enough to begin to tell whether what you are-

23 doing in reviewing, let ' s say, various features has based

24 itself on that anchor.g
.,J

25

1

- - - - - 4- - ,,w- , - . - - - ,r .,c .. .-,
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1 AGBmpb_ 1 MR. . SCALETTI: Can I make a comment here?

2 You are hypothesizing as to what one of our

3 consultants would come up with, and you are asking us'to

!s,/ 4 make a decision.

5 Now I don' t know whether it would be a consultant

6 or whether it would be the staff that would do this review

7 in the future. But you are asking us to nake a decision on

8 a shady area.

9 Now clearly if a utility applicant comes in with

10 a hazard curve that both the -- that the sta f f agree s with ,

11 then I think there's no question that we would find it

12 acceptable. However if they come in with one that is

13 slightly above or in this shady area, I don' t think that we
'

14 can give you a definitive answer now.
U'~N

15 I believe clearly if it's way out we could say

16 that the whole seismic review would have to be redone. If

17 it's in that unknown or fall s on the line, I think this

18 would have to be a decision that is going to have to come

19 about in the future.

20 DR. OKRENT: I have not made myself clear,

21 apparently. Just redoing the thing doesn't provide the

22 basis of judgment by which the decision is gcing to be

23 made,

24 I'm trying to ascertain: Is there, for example,es

25 some IcVel of risk due to seismic at some uncertainty
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2 .AGBmpb 1 level?

2 You know, for example, there is a seismic review-

3 panel.that is being paid by NRC money to look at sei smic
f _.s.

(_) 4 margins on existing plants. And they are defining certain

5 ways that they like to look at capabilities; for example, to

6 have a 95 percent confidence that there is not more than the

7 five percent chance of a failure or of core melt or

8 whatever.

9 At least dhen one talks in those terms or some

10 te rm s -- and I'm not suggesting that specific one alone,

11 certainly in your case -- one has an idea of What it is that

12 the person is striving fo r .

13 But this is, you know, just a pillow that one is

14 trying to punch into at the moment. And supposedly I-

)
15 thought that part of the severe accident review was to

16 provide a judgment and the basis for the judgment at the

17 time t f an PDA concerning the risk.

18 .And you're just telling me, 'Well, given the ca se

19 I postulated dhich let me speculate has at least a 50

20 percent chance of happening if the site is a moderately

21 active site,' you will just re- review it; but you don't have

22 at the moment a criteria that you can identify that somehow

23 guides the judgment.

24 MR. RUBIN: But What we have attempted to do is-

25 identify those elements which will impact the results in
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1 AGBmpb 1 the area s where we can't pin them down at this time, and

2 have attempted to assure ourselves that the process and the

3 -development of the material needed to make a final decision
/~N

(_) 4 on acceptability will be very visable and will be available

5 to us and yourself at the point the kind of decision on the

6 plant siting is made.

7 We do agree that we have a large window here.

8 some decisions are very difficult, almost impossible to make

9 without some of the site specific and component specific

10 material. We're fooling ourselves if we try to make the

11 definitive judgments with unknowns in these areas. So we

12 are attempting to identify the process which ' will make it

13 all very visable.
.

/~ 14 MR. TNOMAS: Excuse me. Could I try to add [(.))
15 something? Hopefully it won't detract.

16 In reviewing th'e GESSAR design certain

17 assumptions are implicit. GE assumed a seismic hazards

18 curve. They assumed certain fragilities. We did the

19 calculation. We calculated risks from various sources

20 including the seismic risk. Presumably when we review the

21 GESSAR design we will know the bases for our conclusions

22 that those assumptions and results are acceptable. We'll

23 know what they are.

24 Any time a utility applicant references anything<~3
L.) .

be it a topical report or a design approval or whatever25 --

__ _ . . _ - , _ _.;_. _ _ - - .
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it is presumed that the characteristics of the utility: 1 AGBmpb 1 --

2 applicant's site will fall within the bounds of the

3 assumptions made in what wa s referenced. When such an
fs() 4 application is filed we will evaluate the utility's

5 parameters to assure that they do fall within the assumed

6 parameters in the design. If they don't, then we have to go

7 another step.

8 We have to decide, first of all, whether they are

9 so far out of bounds you can' t reference the design, or most

10 likely the situation would fall somewhere in between, where

11 we would have to go back and re-do a number of the

12 analyses.

13 Those analyses would be done during the

(~'/; .14 construction permit review process on a utility
w-

15 application. Presumably we would use the same decision

16 criteria and acceptance criteria as we **ill have done for

17 the GESSAR design. That re- evaluation will then be sub j ect

18 to the sta f f's sa fety evaluation report, review by the ACRS

19 and so on.

20 If, on the other hand, everything fell neatly
1

21 within the assumptions that were made in GESSAR, that's the

22 end. We' ve already considered it.

| 23 The situation I think you're describing is where

24 it would fall outside of the assumptions. We would

s
25 re-evaluate it at the CP stage just like we would any other

.

I

L
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1 AGBmpb 1 application.

2 DR. OKRENT: I don' t expect the utility to

3 present a seismic hazard curve that falls outside of
,x

(_) 4 GESSARs.

5 The case I postulated was where your consultants'

6 curves fell well outside. And I don't think you addressed

7 that point in your comment.

8 Let me give a small example. Suppose that the

9 capability of the core structure to resist an earthquake

10 sufficiently to assure that scram was possible was one of

11 the capacities, seismic capacities that wa s a t the lower

12 end. By " lower" I don' t mean at the SSE value, but at the

13 lower value. And your evaluation was that this was okay

('~T 14 given the-hazard curve in GESSAR.
%),

15 But if the hazard curve turned out to have a

16 value, a frequency value of, let's say, five to ten times

17 larger at this median capacity, and it wa s moved maybe from

18 something times ten-to-the-minu s- six to something times

19 ten- to- the- minus- five -- I 'm inventing number s -- if you

20 believe this expert opinion thing dcne by your contractor

21 how would you go about resolving the matter?

22 Now the GESSAR design ha s already been reviewed.

23 It is not an easy thing at that stage to go back and modify g
'

- 24 the core design to give it increased seismic capacity. It

'''
25 might not be easier to talk about something related to the

. , .. . - . . - - - - - - . .- . - _ - - . - _ . . - . - - . - _ . - -
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1 AGBmpb 1 ultimate heat sink perhaps and balance this as something in

2 the design of the core itsel f.

3 I'm trying to understand how the staf f would
,,

(,) 4 arrive at its decision.

5 I can take another set of numbers. I have given

6 one that I would hope is right in the middle of the gray

7 area, or at least partly in the gray area of What you become

8 a little nervous about.

9 MR. THOMAS: Let me try to address that.

10 If a particular utility applicant came in with an

11 application, and our consultant -- assuming we had a

12 consultant -- came up with something different than was in

13 the application, the fir st thing we would do is try to

{} 14 understand the differences. I'm not sure we would just

15 unilaterally say the consultant is right and the applicant

16 is wrong.

17 We would try to work with the parties to

18 understand how we could come to grips with something we

19 could agree on, even if that meant bringing in a third party

20 or an independent consultant to try to come up with a curve

21 that we agreed was representative of that applicant's site.

22 Once we agreed on something we would look at how it stacks

23 up with regard to the assumptions on GESSAR.

24 Again if it fell within the parameters, all is7s
'b

25 done. If it is outside then we have to look at the specific

,

-- - . , -, - - ,.-.-.--- ,., . , . , - - ,- . . - , - - . - - - - , . - - , - , - -
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1 AGBmpb 1 details. Is the contribution, the seismic risk contribution

2 greater than what we originally assumed in GESSAR? If the

3 answer is yes then we have to look at other things to make

s_/ 4 sure that the total risk to the plant is still acceptable.

5 I would not expect -- in fact it goes against the

6 grain of standardization -- to change the GESSAR design on

7 the basis of one utility applicant's application that showed

8 that it didn't necessarily fit perfectly on his site,

9 unless, of course, it was a generic concern that caused us

10 to go back and re-look at what we did previously on GESSAR. .

11 But we would first of all try to understand the

12 differences, then see how it fit. It may be that the

s 13 utility applicant would in this case.have to take an

(~'t 14 exception.
V

15 In the example you mentioned it is conceivable

16 that the GESSAR design, with perhaps the exception of the

17 core support structures, would be just fine. But the

18 utility might have to take a particular exception to the

19 GESSAR design in that instance and provide. beefed up core

20 support structores. That's very possible.

21 In other word s, it's either going to have to fall

22 within what wa s assumed for GESSAR or he is going to have to

23 do something about it. And it may be so bad he couldn't

rw 24 reference GESSAR.
.b

25 DR. OKRENT: Well, you said just now -- I don' t

.



:5280 02 08 318
2 AGBmpb 1 know that you really meant it -- you said it had to fall

2 within What was already assumed for GESSAR.

3 MR. THOMAS: 'Or justify it.
,m

k,,) 4 DR. OKRENT: Or justify it.

5 MR. THOMAS: Or make changes.

6 DR. OKRENT: And Mr. Ruben said earlier we'll

7 have to go through this all and look at the thesis in

8 process, if I can paraphrase what he said.

9 But in a sense I'm questioning the staf f's stated

10 best estimate, or Whatever you call it, value of risk for

11 GESSAR II, because I think there are various kinds of things

12 -- and I have just chosen this one as a talking point --

13 that will arise.that will have a tendency to add a positive

(} 14 increment to the risk. There may be some things that have a

! 15 negative increment.

16 But experience -- history -- suggests to me that

17 the way thing s will go i s -- the net effect is the direction

| 18 of positive increments on which the staff will buy off. And
i

19 you may buy off and say, 'Well, we haven't exceeded

20 ten- to- the-minus- four median core frequency and therefore

21 it's okay because that's what the safety policy says.' But

22 you will have been doing cost-benefit analyses some years

23 before using a different set of values. And the validity of

e- g 24 tho se - co st- bene fit studies in terms of the plant you are now,

(.)
25 looking at some years hence may be questionable.'

,

i
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1 AGBmpb 1 Am I getting through?

2 There are a couple of related problems. The

3 . separate question is just what you do when you are given two

(). 4 different sets of opinions by different experts in the

5 seismic area . You know, if you didn't get different sets of-

6 opinions in the seismic area you should be suspicious..

7 There isn' t that much known.

8 I just sat in on a discussion of Diablo Canyon

.9 last week, and so far as the geologist speaking for the

10 utility there, the picture is pretty open yet as to just

11 what is the nature of the faulting there. This is now like

12 18 years after they applied for a CP, okay? So we should

13 expect differences of opinion.

14 . I can' t tell what this will all mean to the staff-

fs
(

15 when it does its review. I. will drop the subject now, but

16 not permanently.

17 MR. THOMAS: I would just like to leave you with

18 the thought that if there are differences, once a utility

19 files an application and the staff or its consultants or the

20 utility identifies dif ferences they will have to be

21 addressed in that application and we will all have a. crack

22 at it. If there are no differences we will have already

23 completed it on GESSAR.

24 MR. EBERSOLE: Dave, if you' re going to drop that
f^,

k 25 can I return for a moment to the interface?
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l' AGBmpb 1 MR. OKRENT: Why not.

2 MR. EBERSOLE: On the interface, yesterday we

3 learned one of the critical interfaces was service water, a

\,_/ 4 matter that had been culled out by Mr. Michelson earlier

5 on.

6 I don't understand the degree of rigor or

7 discipline that is going to be enforced on either GE by its

8 buyer -- that is, on its buyer, or on General Electric by

9 the utility or on the sta f f by either -- rather, vice versa

10 on both by the sta f f . Let me give you a model for my

11 concern:

12 When GE decided to get rid.of the troublesome

13 HPCI they devised an independent energy source of high

(~} 14 pressure water, a diesel-driven channel C. And it is
'

v
15 clearly set forth in their requirements that that is truly

16 an independent machine. Yet the applicants and the staff

17 have on at least three instances that I know of permitted

18 that concept to be degraded by allowing this independent

19 source of core cooling water -- and that's all it is -- to

20 be degraded in that it is dependent on one of the two normal

21 channels.

22 There * s no argument, there's no discussion,

23 there's no nothing. We slide into this relaxed state of

24 acceptance without apparently any word of discussion.-

\~/
25 Is that the kind of discipline we're going to
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2 -AGBmpb 1 have in this business?

2 MR. THOMAS: Je sse , I think you're talking about

3 'somewhat of a dif ferent situation there. In the case of
,

(,) 4 GESSAR they have advertized that this HPCS system is

5 independent. It is independent as far as the staf f is

6 concerned and it is going to remain independent for plants

7 that reference GESSAR. I don't see the staff backing off in

8 any respect on that. That is totally within GE's scope.

9 It's within the apprcved design. That's the way it will be

10 for GESSAR plants.

11 The other plants you refer to are not GESSAR

12 plants. I'm not sure what all went on there, but they

13 weren't standard plants. They didn' t reference a design

14 where the staff had approved the degree of independence that
),

15 was proposed and that is proposed for GESSAR.

16 MR. EBERSOLE: But that system was supposed to

17 take the place of HPCI, 'which is energy independent in the

18 context of electrical systems.'

19 MR. THOMAS: I'm not sure it was advertized that'

20 way totally in the applications, though.

21 MR. EBERSOLE: I believe it started that way.
,

22 MR. THOMAS: The concept may have been that way,

23 and the design and the criteria may have been that way. But

24 I'm not sure the application that implemented the design

25 really said that.

- - - . _ . . _ . _ . . . _ . . - _ . . _ . _ _ _ __ _ , . . _ _ , __ _. --
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-1 AGEmpb 1 11R. EBERSOLE: It just wandered into a

2 con figuration , as many of our systems have, without any

3 apparent control. And there it sits.

/'\
(,/ 4. MR. OKRENT: He's using that as an example.

,

5 MR. THOMAS: Sure.

6 MR. OKRENT: Let me make one suggestion.

7 Let's ask Rich Major to provide in one packet the

8 stated sources of interface requirements that were

9 identified by the s T.a f f , and the members then can look at

10 these and say Whether they think they in fact, as they are,

11 provide the necessary requirements assuming that they are

12 pursued diligently.
<

13 Okay?

14 MR. EBERSOLE: All right.{'
15 MR. SCALETTI: There is a significant section in

16 GESSAR which identifies interfaces. The staff has looked at

'17 those and those are requirements also.

18 MR. OKRENT: I asked them to get everything. You |

19 included references. I have them written down here: Where

20 in GESSAR, Where-in SERs. And suppo sedly there's something

21 coming in from GE --
,

|
'

22 MR. SCALETTI: Correct.

23 MR. OKRENT: -- which you said had not been

24 formally filed., . -s

25 MR. SCALETTI: It is formal. It's in the PDR,

I

|

I
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1 AGBmpb 1 but it's in letter form.

2 MR. OKRENT: Why don't you make sure Mr. Major

3 has his hands on that too.
/^T
(_) 4 MR. MICHELSON: One of the things I would

5 consider an interface is the actual requirements for a

6 component since GE doesn't supply the components, it

7 supplies the design. And the utility may go out and

8 purchase the components, complying with some interfacing

9 document.

10 One of the areas of concern, for instance, would

11 be we have gone through all these good PRAs and come up with

12 all these good numbers. How do I know that when they buy

13 the components they will have the same level of reliability

f'T 14 as predicted in the PRA, because -- unless in the
x/

15 interfacing document there is a requirement for a certain

16 level of reliability on the part of the component?

17 MR. OKRENT: Let's take diesels, for example.

18 It might be that the utility chose some new

19 manufacturer for the diesel, and this was the first time he

20 wa s making that particular model and ran into trouble. That

21 would be covered if there were no actual reliability

22 requirement.

23 MR. EBERSOLE: Yes, we have made the magic.

j~- 24 supposition that two diesel s are enough. It might take six

(
25 diesel s if they are the wrong kind.
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1 AGBmpb 1 I might call out that Palo Verde on the aux

2 feedwater system is a similar situation. They called out a

3 response reliability of ten-to-the-minus- fourth per demand;

) 4 another-ambiguous requirement. It will be interesting to

5 find out how that is realized since I don' t know of any

6 reliability requirements on the elements of that system.

7 But it's somewhat similar to the HPCI except it ' s -- well,

8 in fact it is quite similar. HPCI is an aux feedwater

9 system.

10 MR. OKRENT: It's something to think on. Again,

11 we'll have this collection so we will see at least what is

12 in writing.

13 And are there other thing s related to either
~ '

(~J1
14 interface -- well, any of the topics the staff has been

u

15 discussing?

16 Let's see. You were going to tell us your

17 current schedule, I guess, according to the agenda?

18 MR. SCALETTI: I'll be brief.

19 Supplement four to the safety evaluation report

20 will be out in April. This supplement will include

21 re solution of the majority, if not all of, the remaining

22 outstanding issues for GESSAR.

23 A final supplement will be issued within

24 approxiately one month after receipt of a letter from thee

k )s,
25 advi sory committee.

- _ - _ . _. ._ .._ __ _, __. . . _ _ - . _ ,-
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-1 AGBmpb I Hopefully, if we do complete all of the

2 outstanding issues in supplement four, supplemant five will

3 just address the concerns of the ACRS.

-() 4 MR. OKRENT: Okay. Let's see how time

5 progresses.

6 MR. MICHELSON: Could we go back for just a

7 moment to the interfacing document again?

8 Have you actually reviewed the interface

9 requirements GE is specifying?

10 MR. SCALETTI: We have reviewed -- Not all . We

11 have reviewed Section 1.9 and we have asked for certain

12 purchase specifications or design specifications.- We have

13 looked at some of those documents, yes.

14 MR. MICHELSON: Keeping in mind that'that is yourf3 .

( J'
15 primary control over the future design, having agreed with

16 the interfacing requirements as being correct -- and I

17 recognize you can't do a 100 percent review of all these

18 interface requirements. But it is a very important area

19 since it is your perhaps one and only shot in that area.

20 And I would sincerely hope it's more than a sample, unless

21 it's a very large sample, because these can be the major

22 problem areas is the inadequacy of the interfacing

23 requirements. And you'll only find out later When the

24 utility starts building that the interfacing requirements
,_

('-) 25 weren't too good.

f

I
<

|

f
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2 AGBmpb 1 MR. SCALETTI: We do look at all of the

2 interfacing requirements.

3 MR. MICHELSON: And those are the documents that

) 4 we are also going to see. But you do look at those 100

5 percent?

6 MR. SCALETTI: That ' s part of --

7 MR. MICHELSON: You just don't look at all of the

8 ancillary documents like purcha se specs and so forth, which

9 I wouldn't expect you to do. What GE considers to be the

10 basic interface requirements, I would think you would do

11 virtually a 100 percent review of. I would hope so. And

12 you say you have.

13- DR. MARK: I certainly had the impression they
' '

(~)1
14 had or would do that. In fact it's going to be more like -

-w

15 130 percent.

16 MR. MICHELSON: How is that?

17 DR. MARK: Pecause they are adding their own.

18 MR. MICHELSON: Okay. I just wanted to make sure

19 I understood that that would be 100 percent then.

20 MR. SCALETTI: A point Dr. Mark had brought up

21 before with regard to interface requirements, there may be

22 some misunderstanding.

23 When I said these items were for the future I

;, w 24 didn't mean that there was a disagreement between General
t

25 Electric and the sta f f that they should be or should not be
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'2,_AGBmpb 1 ~ interface requirements. There is an agreement that these

2 will be interface requirements, and that part has been

3 resolved.
m

.f

(_/ 4 DR. MARK: My question was very simple, really.

5 Sometimes when there are things under review one anticipates

6 a long and heavy course of discussion before it gets

7 settled. And I was asking whether it is this kind of a

8 thing or a - smoothly moving thing.

9 f1R. SCALETTI: Smoothly.

10 MR. MICHELSON: Now you have completed now your

11 interface review, or is that still...

12 MR. SCALETTI: We had completed our interface

13 . review of GESSAR back in April of 1983 when we issued this

'1 14 sa fety evaluation report, and then following *with supplement
("J%

15 one and two and so on. We are still looking at -- We

16 probably will have other interface items in supplement

'17 four.

18 MR. MICHELSON: Well, do you have at this time

19 then any thoughts concerning the absence of reliability

20 goals as an interface requirement? You have apparently

21 finished your review essentially. And w' hat did you do in

22 that area?

23 MR. THOMAS: Let me try to clarify.

24 The review that we have completed is more the

25 classical interface review that we do for standard plants.
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1 AGBmpb 1 You know, before we were required to do a PRA we

2 had interface requirements that were more performance

3 oriented.- You had to hook a pump at the end of this pipe

m/ 4 and the pump had to deliver a certain flow, a certain head,i

5 a certain pressure and so on. Those are the more classical

6 interface requirements that, you know, describe What we

7 included a couple of years ago.

8 There are interface requirements that flow a s a

9 result of the PRA that are broadly stated as a utility

10 application referencing GESSAR would have to demonstrate

11 that he met the assumptions that were used in the GESSAR

12 PRA. So Whatever was assumed for reliability or for the

13 service water system, for example, would have to be

(~J)
14 demonstrated by the utility applicant.

w

15 So that is a second level of interface

16 requirement that has really come about in this type of

17 review.

18 MR. MICHELSON: Well, if he has to demonstrate

19 that he -- What you' re saying, I believe, is that those --

20 the numbers in the PRA that has already been performed are

21 now requirements.

22 MR. THOMAS: He has to make it come true, tha t ' s

23 right.

24 MR. MICHELSON: So what you're going to do now is
j-)
V

25 simply verify by some means the equipment he has installed
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1 AGBmpb 1 or purchased and installed would indeed have that

2 reliability?

3 MR. THOMAS: To the extent we can.

( )' 4 MR. EBERSOLE: There is no explicit requirement

5 written to that effect now. You just said that you'll have

6 to. But there is nothing in the interface requirements that

7 so states.

8 MR. RUBIN: We have identified it in the SER.

9 MR. THOMAS: It's identified in the SER.

10 MR. MICHELSON: Now you identified an SER as --

11 and I have to go back and see what you said --

12 MR. OKRENT: We're going to get that.

13 MR. THOMAS: It's not explicitly stated

~/^% '14 generically. It is a generic assumption that the utility
O

15 applicant --

16 MR. MICHELSON: This bothers me, though, because

17 after a while --

18 MR. THOMAS: You' ve got to make the PRA come

19 true. You've got to show that the assumptions are valid.

20 MR. MICHELSON: That ought to be general design

21 criteria nu aber one.

22 I don't remember ever seeing it written down.

23 This is the first I have ever heard that that becomes a

24 requirement.

~' 25 MR. THOMAS: Otherwi se why go through the PRA?

|

|

<

-_. .

. ,- . . . . . . _ . . _ _ . . . . - _ , . _ . _ - _ . . . _ . - _ . . _ , . . ,, ,
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1 AGBmpb 1 MR.'MICHELSON: That's what's been bothering me.

2 How do I know that it will indeed turn out to be as we

3 thought it would be. R'ight now it's a hypothetical~

' [_li 4 document. It's not based on detailed design, not based on
; wJ
| 5 detailed understanding of what components might ultimately

6 be bought. It's a good guesstimate of what we think it will
~ #

7 be.

8 MR. EBERSOLE: It's news to me that you have any

9 reliability requirement in the specs.

10 MR. MICHELSON: No, they don't. And there, of
T

11 co ur se , is a concern then as to how the PRA ccmes true.

12 But, as I say, general design criterion number one is going

13 to be that the PRA comes true in the final plant.
'

14 MR. THOMA'S: Whatever is assumed for the service-
,

,s_-
15 water system for the PRA has to be- demonstrated, whether it

16 be reliability or whatever. e

17 MR. OKRENT: At some point I would like you to

18 tell me what is the meaning of the phra se , 'They have to

19 make the PRA come true.' Where do uncertainties fit into

20 that statement?

21 You don't have to answer now. You're going to

22 have time to drink cof fee while you're thinking' about it.

23 Mr. Bohn, did you want to make a comment on what

24 we've just been discussing?

b'' 25 MR. BOHN: It just seemed +.o me i f it ' s

'
.

s.

t

-

- -- - -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
____________________,._________.J
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1 AGBmpb 1 approached that way it's going to force the staff into

2 developing a whole 'nother standard review plan that would

3 this time apply to PRAs. -

/~T
() 4 I think an alternate approach would be to try to

5 break down the contributors to risk into those things which

6 are safe by themselves provided they have proper anchorage

7 and those things which are truly site specific that we can

8 specify a margin of safety under design over the SSE so that

9 they are ndt contributors.

10: MR. OKRENT: In the seismic area you may be able
.

11 to do it.
r

12 MR. MICHELSON: That's just one aspect.
.

13 MR. OKRENT: But the statement wa s made as a

(~- 14 somewhat general one. I would be interested, in fact, to
=

| 15 see if it can be met,

h
16 But why don't we take ten minutes or so. I

17 under'dtand the' coffee is there.

| 18 (Recess.)
|

| 19 -
-;

20
'

|

21
.

22' ,

,

23

! - 24

V* ..-25 ,
,

's
,

..

,
*

.
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1 AGBeb l' DR. OKRENT : I guess I left a question.

2 MR. CAMP: I would like to comment on that.

3 Would you like to hear from him first?

) 4 DR. OKRENT: Why don't we hear from Staff, and

5 then we'll see what your comment is.

6 If my memory is correct, we were going to have a

7 comment from the Staf f relating to a question I posed before

8 the break.

9 MR. RUBIN: Would you like to repeat, or do you

10 want me to go the best I can?

11 DR. OKRENT: Let's see .

12 MR. RUBIN: Let me take a crack at it.

13 DR. OKRENT: State the question you think you are

14 answering'. How abouh that?
^ *

{}
15 MR. RUBIN: I'll state the question I think I am

16 responding to: what our concerns are; how we plan to deal

'17 with the PRA assumptions, the interface assumptions, when we
.

| 18 get an application; how we plan to make sure that those
L

| 19 assumptions are carried through.

! 20 DR. OKRENT: The word " truth" somewhere came into
|

| 21 that,

l

22 MR. RUBIN: Truth, justice, all that we're

23 looking for.
,

24 What we have done at this stage of the process is~.

'''
I 25 to try to document the area s where we feel there are
t
,

!
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1 AGBeb 1 uncertair, ties, and there could be some so f tne s s due to the

2 undesigned or undefined portions of the balance of plant

3 shere GE had to make a number of assumptions such as the

(') 4 service water system and carry those through the PRA to get

5 final estimates.

6 We went through an interactive process with GE

7 having them identify their assumptions and they have

8 documented a process they plan to go through to show that

9 they will be involved in the design of those portions to

10 make sure that the applicant is aiare of the criteria

11 assumed in the PRA.

12 We have also felt, though, that there could be

13 some concerns that all critical sy stem s ' components not be

g- 14 given a close enough look in the future When they are
v)-

,

15 actually designed and because of that, we have identified a

16 recuirement in the SER that the applicant and GE get

17 together and present to the Staff identification of all the

18 balance of plant features outside of GE 's scope that the

19 utility or the architect-engineer has a hand in designing,

20 selecting components and have them present to the Staff

21 details of the performance reliability of those systems as

22 compared to dhat was assumed in the PRA, and at that time

23 let the Staff make a determinatien that indeed the

24 actually-design and -constructed system meets the PRA
OJ''' 25. a s sumptions .
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1 AGDeb 1 Let me highlight that they are not licensing

2 reliability standards or requirements, they are PRA

3 a s sumptions . Even though they are not requirements, we feel
.,m

(,) 4 that the PRA is one tool being used through this severe

5 accident policy, and we would not 1-ightly look with favor on

6 significant deviations from those.

7 We want to make sure that there is an intensive

8 process to evaluate all the balance of plant feature s .

9 If you ask me what will we do if a system.is

10' turned in during this process that we are going to recuire

11 from GE and the applicant where the demonstrated system

12 reliability is off by a factor of 30 percent from what was

13 assumed, I can't tell you at this point whether that would
.

*

'] 14 be acceptable or unacceptable.
- (G

15 I can tell you the Licensing Review Group at that

16 time will have to make a determination based on what they

17 perceive to be the impact on the plant, the total plant

18 risk.

19 MR. ERERSOLE: What if there were no reliability

20 requirements? You said if there were inadequate. More

i

j 21 normally there are none at all.
!

| 22 MR. RUSIN: I'm not sure I follow you. There are

|
i 23 no reliability recuirements as a licensing basis. .There are
,

!

| 24 reliability assumptions in the PRA.

(' '')'

25 MR. EBERSOLE: I know. I'm saying what if there

I

|
|

|

|

I

. , - -. - - .- .-. . - - -
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1 AGBeb 1 are no reliability requirements? What are you going to do

2 if there's none been developed by test or anything? Are you

3 | t going to fly blind?

() 4 DR. MARK: You don't mean requirements, Jesse,

5 you mean reliability information.

6 MR. EBERSOLE: I mean required data that says

7 this pump, or whatever it is, has an expected reliability on

8 line of X hours before failure, or Whatever.

9 MR. RUBIN: We have some concern that generic

.10 reliability data was being applied here shere an applicant

11 was free to go out and purchase any component he wished,

12 such as a newly designed pump, I guess is the case you are

13 speaking of.
. .

/^% l'4 MR. .EBERSOLE: Like Palo Verde's pumps.
'L)

15 MR. RUBIN: Something with no history of

16 per formance behind it.

17 There is nothing directly you can do during the

18 licensing review to deal with that other than tell them buy
.

19 a pump that has been in service for 20 years. Instead we

20 have dealt with it by suggesting that for want of anything

21 else, I will call it a reliability assurance program be put

22 forward during the lifetime of the plant Where the applicant

23 would attempt to monitor the plant performance over time and

24 attempt to identify variations in plant performance such as73
('/

25 transient initiating frequency, component reliability that

_
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1 AGBeb 1 would be at odds with what was assumed in the PRA.

2 This is a process we are suggesting. As I

3 understand it, it is not currently a licensing requirement.

() 4 We are suggesting that this be done and it is stated as such

5 in' the SER, to make sure that the applicant and the Staff is

6 made aware of factors such as you have suggested where

7 operating performance doesn' t live up to dhat was assumed.

8 At that point hopefully the Staff will prevail on the
~

9 utility to take appropriate action.

10 But the fact that a single component is not

11 responding to assumed reliability criteria is not, by,.

a
.

12 itself, significant. If it is one isolated component in

13 multiple redundant sy stem s , it has to be reviewed on

14 somewhat of a global. perspective of plant risk, and that' s

15 dhat we're suggesting.

16 DR. OKRENT: It was a fine background answer, I

17 would say, but I don't think it told me how you will

18 ascertain or in fact if you will ascertain that the PRA is

19 true, using your words, and in fact, if the task is de-able

20 in the face of uncertainties of various kinds.
|

| 21 So I must say I feel like the question is
|

22 unanswered.
i
'

23 Now Mr. Camp earlier said that he thought he
i

24 might have a comment in this area. Why don' t we give him a
..O

# 25 chance?

!

|

,

L
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1 AGBeb 1 MR. CAMP: Well, my comment sort of reflects the

2 question you just a sk ed , and that is I got concerned a while

3 ago when I heard us talking about'somehow making the PRA

(' 4 come true, which implies a lot of things not the least ofv)
5 shich _:s a degree of belief in the PRA which is probably not

6 warranted.

7 I think there are a lot of problems here that

8 need to be addressed and your questions speak to some of

9 tho se .

10 MR. RUBIN: Your comment of course is true if we

11 were saying that What we were doing are directed toward a

12' position of defending that the bottom line PRA number is the

13 absolute truth , and if it wasn't equal to a certain value,
~

'14 our licensing process wouldn' t be valid . But that is not
,3
( )
' ' '' 15 the case.

16 What we are saying is within the scope of what

17 we've done and the decisions that we've made ba sed on the

18 input we have gleaned from the PRA, we have certain concerns

19 that perhaps plant response system performance would not be

20 as assumed because some of the areas are totally outside of

21 the scope of What is being presented to us.

'22 Within the narrow scope of the PRA in a lot of

23 ca ses there are incomplete areas. We still feel that the

24 narrow scope should be validated, and that's what we are
D
< Y
k/ 25 attempting to do.

>
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; :1 - AGBeb -1 DR. MARK: Mr. Bohn.

2 MR. BOHN:' One of the things that Mark mentioned

3 is that 'one might look at components dif ferently if. they

I ~4 were. single components or components in a multiple redundant

5 train. . Unfortuna'tely since the GE PRA assume s everything

6 was independent and the PNL seismic PRA assumes everything-

7 is totally dependent, neither of these PRAs would. provide

8 any guidance whatsoever to.be able to differentiate between

9 which components one might consider in a dif ferent light

10 than other components.

11 So'I think we are still left with the question
<

12 of, you know, how one would verify the median values of

', 13 the various components, given the information we have now.

/~% 14 DR. . MARK: I am going to suggest that you re flect.
\_)'

15 on this topic. It's of intere st certainly in the interface

16 area and What the balance of plant is going to be, but it
1

17 ha s a broader importance . I mean because the example I

18 raised earlier about seismic, I deliberately tried to bring

19 in something that could encompass the whole plant.

20 Let me ask just one question that in a sense is

21 related to your comment, Mr. Rubin, about your interest in

22 having a reliability assurance program, even though that is

23 not something that the Commission chose to I guess approve.

24 in some of your prior ca ses where you have recommended it.es s

''")t
25 I recently ran across a paper by a Mr. Schilling

,

4

e , , - - , - - . - , . , , , -- ,..-,e. ~~ .---,-,rr.- ,.-r..---, m,-- - -
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2 AGBeb 1 - from Kraftwerk Union that was published in Nuclear

2 Engineering and Design, Volume 83, page 7 5, some time in

3 1984. It is called "Probabilistic Reliability Analyses to
/%
(_) 4 Detect Weak Points in Secondary-Side Residual Heat Removal

5 Systems of KWU PWR Plants. "

6 And the abstract starts off saying:

7 " Requirements made by federal German

8 licensing authorities called for the analysis of

9 the secondary side residual heat removal sy stems

10 of new PWR plants with regard to availability,

11 possible weak points, and the balance nature of

12 the overall system for different incident

- 13 sequences.

{} 14 "Following a description of the generic

15 concept and the process and sa fety- r el ated systems

16 for steam generator feed and main steam discharge,

17 the reliability of the latter is analyzed for the

18 small break LOCA and emergency power mode

19 incidents, weak points in the process systems are

20 identified, remedial measures of a system- specific

21 and test- strategic nature are presented and their

22 contribution to improving system availability is

23 quantified.

24 "A comparison with the results of the-

"

25 German Risk Study on Nuclear Power Plants shows a

, _ _ _ _ __ _._. . . _ _ _ --
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2 'AGBeb 1 distinct reduction in core meltdown frequency."

2 Well, after that long introduction, what I am

3 trying to ascertain is if you are interested in this

4 reliability assurance program, have you envisaged beginning

5 it, if you will, in the design phase as this paper says the

6 German regulatory authorities are, to look at the plant to

7 ascertain weak points even though the risk level is

8 acceptably low, to try to, if you will, have no I guess

9 contributors that stand out significantly, or whatever, that

10 can be approved?
e.

11 And they mentioned of course both the

12 availability of the plant as well as the risk level as

'

13 the se t wo , as we know, can be related.

(~') 14 What I have seen of reliability assurance and in
v

15 fact the way you have just described it, it was something

16 that you envisaged doing after the plant wa s designed.

17 Under construction, it would be observed to see dhether it

18 wa s behaving according to the PRA, at cetera.

19 Have you considered an approach like the one this

20 paper says has been adopted by the German regulatory

21 authorities? This is What I'm asking, since you now are in

22 the PRA regime for new plants.

23 MR. SCALETTI: Staf f has I don' t believe

24 considered this. The Commission, as you had mentioned, had-

25 taken it out of the policy statement and we have recommended
''
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1- AGBeb 1 that the GESSAR applicants include a reliability or some

ie

2 type of program which i~s called reliability assurance ,

|

3 program, but we haven't-- This -is as far as we have gone.

. 4 It is purely a recommendation from the standpoint of GESSAR.-

5 MR. MICHELSON: Has GE actually supplied a
~

6 document describing.their reliability assurance program, or

-7 are you just. asking that they have such a program?

8 f1R . SCALETTI: No, we have recommended that one

9 be undertaken by a utility applicant.

10 DR. MARK: Again I have seen-the Staff

11 recommendation at Indian Point. That was an existingq,

12 plant. So what you could do there is in fact somewhat

13 different than is referred to by Mr. Schilling in his paper.

) 14 Well, I-can't tell from your answer whether the -

15 Staf f thinks what the German regulatory authorities are-

"

16 requiring is a good idea but' you don't have the authority to

17 do it. I can't tell whether you question whether 'it's a

18 good idea, whether it's needed. I can't tell whether you' ve
~

19- thought seriously about it.

20 I can probably think of a few other things I

21 can't tell. Can you help me?
P

22 MR. RUBIN: Let me answer it in two parts.
,

23 You . noke before of trying to deal with -

24 weaknesses in the ple..t during the de sign proce ss, - even-
;

_

us
25 while you fee' that the risk levels are low, or

-. . . . . _ _ _ _ _ _ _ . . _ _ . . _ _ . _ _ _ . - _ _ __ . _ . . _ _ _ _ _ _
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1- AGBeb' 1 acceptable. Let me use that word instead .

2 MR. ETHERINGTON: It would help me if you would

3 speak a little louder.
*

(~\.)/ -4 MR. RUBIN: Certainly. Sorry. Do you want me to

5 repeat what I just said?

6 DR. MARK: Why don't you? Go ahead.

7 MR. RUBIN: Referring to something Dr. Okrent

8 mentioned earlier on dealing with weaknesses in the plant

9 design as relates to the operational features during the

10 design phase, even when the risk level seems acceptable,

11 that part of the process I think we are actively going

12 through, to the extent that during our process of evaluating

13 design improvements we have not established a bottorrline

(") 14 acceptable core melt risk number and then, when we have
N/

15 reached that number, sat back and concluded no further

16 action was needed.

17 We are trying to identify weaknesses, sensitive

18 areas in the plant, areas where uncertainties are large such

19 as relay chatter that could have a significant impact. Even

20 assuming a great many of the impacts, the core melt risk.

21 value seems quite low in this plant, but we are going

22 forward even under those findings to make what we feel are

23 reasonable recommendations. These are related primarily to

24 public health and safety.-

v
25 Possibly on GE 's side, they have made

,

-v -- - ~ , - - , .
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JL AGBeb 1 operational or design changes that will improve plant

2 performance or availability levels. That is not our

3 mandate, though they do interact because of reaction in
/*

L( -. 4 turbine trip, for instance, or reduce the initiating

5 frequency.

6 DR. MARK: Excuse me. Your answer would almost

7 have the listener think that you have pursued, on your own.

8 what Mr. Schilling describes in his paper, and I don't

9 believe it for a minute, that you have done something like.

10 what he was talking about.

11 MR. RUBIN: Not having read his paper, I am at a

12 di sadvantage in trying to convey to you the process we are

13 currently going through in trying to arrive at our final
,

'

(V~T *
14 recommendations on what further design action should be

15 taken on the plant.

16 But I see a difference between that and a -- call

17 it a real-time evaluation of plant performance in trying to

18 assess the safety impact over the lifetime of the operating

19 unit.

20 Other than that, we do not have a detailed
F

21 proposal for the safety assurance program. He don't

22 currently have the authority to insist on it. We are

23 discussing it internally and we present it for your

24 consideration, and we-welecme comments on where you think item
~

25 should go, and if you think it is useful..

\;
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1 AGBeb 1 We will be discussing our rationale on our design

2 changes at a later. meeting, and we can present why we have

3 pursued areas even though the risk levels seem quite low at

.(q,) 4 that time. -

5 DR. MARK: Okay. I gather the Staf f has not

6 proposed to the Commission that there be some regulation

7 equivalent to what Mr. Schilling says the Germt 7s hr 'a, I

8 think that's a correct interpretation on my part.

'
9 Mr. Michel son.

10 MR. MICIIELSON: I would like to take an

11 opportunity to think out loud for a moment, and then you can

12 tell me Why I am thinking wrong.

13 Not too long ago we had Mr. Wolf come in from

(~} 14 General Electric -- I believe it wa s Mr. Wol f -- and gave u's
V

15 a fine pep talk about What GE was trying to accomplish here

~

16 with the GESSAR design. In listening to it somehow I got

17 the impression, apparently incorrectly, that GE was

18 apparently proposing to put together a design package that

19 was shall we say. totally under their control, and that the

20 analogous situation in the aircraft industry is the aircraft

21 manufacturer Who de signs the aircra f t , builts the airframe,

22 and so forth , and that he would get then a so- call ed

23 airworthiness certificate on this plant.

24 That gave me a conceptual idea of what we are

25 setting about to do.''



5280 03 14 345
1 AGBeb 1 I am beginning to get a much different impre s sion

2 about what we are setting about to do as I have sat through

3 several of these meetings now and have begun to understand

4 better what the limits might be.

5 It appears to me on the one extreme that all we

6 are doing here is dealing with somebody who is proposing to

7 sell a handbook or a design to somebody who ha s to take

8 down, go out, he doesn't even get a kit, not even parts. He

9 just takes the design and goes out and finds all the parts

10 and puts it all together and . elds it up, and so forth. And

11 that is suppo sed to be airworthy ,gpcause he bought a good

12 book to build it by.

13 I don't buy that. I think that we have to sit

14 back~ and take a totally new look at how. it's done.--s

'

15 If that is the way it's going to be, then you've

16 got to focus on the utility that is going to build this

17 thing. Using GE 's handbook is all right, but really the

18 utility is building it, and until a utility comes forward

19 and says "I am going to build one," only then can you really

20 sit down and start to review the caabilities and

21 reliability of what he is going to do, and so forth.

22 On the other hand of course if GE is going to go

23 and build the plant with its parts and so forth, then you

24 can look at it differently.
,

25 But this is not an airframe supplied by a
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1 AGBeb 1 manufacturer like in the aircraft industry at all. This is

2 just somebody who is propod ng to sell a handbook on how to

3 build a nuclear plant. That's one extreme.

() ~

4 We're perhaps somewhere in between. They are

5 going to supply a handbook; they are going to supply you

6 with part of a kit, part of a kit, varying parts according

7 to how much of the hit you want to buy. And therefore, the

8 end product is going to vary according to how much of it

9 you' ve built versus how much they' ve build.

10 The thing is getting so muddy in my mind-that I

T ''
>> ,- 11 don't see how you can sort out today, just based on the

12 handbook, what the end product is going to look like.

13 One of the terms we use every so often is

*

14 " balance of plant." What the hell does " balance of plant"
.

15 mean? Well, it depends upon whether I just bought a

16 handbook and I'm going to put the whole thing together

17 myself. " Balance of plant" is everything but the handbook,

18 every ccmponent but the handbook, on the one hand, on one

19 extreme.

20 And on the other extreme " balance of plant" may

21 mean that GE supplies everything in the nuclear island, the

22 design of it, the components and everything. Then " balance

23 of plant" is the construction process for that part that you

24 do and the thino s that GE d dn' t
r3

-
supply.

25 But we can have the full spectrum apparently all-
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1 AGBeb~ l the way from just buying a handbook and buying an almost

2 complete plant. And you don' t know today What that is going

3 to be.

( )- 4 So I really wonder how we can certify, give an

5 airworthiness certificate to a design where we don't even

6 know'who is going to put the frame together here.

7 MR. THOMAS: That's the key. -We are certifying a

8 design. We are reviewing and improving a design. How it is

9 implemented is the next step.

10 MR. MICHELSON: So the real emphasis is going to

'

11 have ~ to be after somebody steps forward and says, "I want to

12 build one." Then you have to focus on that, and only at

13 that time can you really begin to determine whether this is

14 a safe plant or not because it depends on who has stepped~s

15 forward, and dhat he is proposing to do. And I don't know''

16 today who that is going to be.

17 MR. THOMAS: Well, you know that is not unlike

18 our licensing process, for better or for scrse. You look at

19 what the CP says and you look at what an OL says. If the CP

20 says "We agree - " and I'm talking standard plants, the

21 general CP.

22 We review and approve what the licensee or

23 applicant ha s proposed in the design. We've reviewed itt

24 we've approved the design. We've agreed that it provides

[
A- 25 rea sonable assurance that the plant can be constructed,
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'l AGBeb ~1 based on this de sign, and operated without undue risk to the

2 health and safety _of.the public.

3 And before we issue an operating license we will

4 assure that indeed that has -- I was tempted to say "come

5 true." We will assure ourselves that indeed the plant has

6 been constructed, procured, constructed and tested

7 substantially in accordance with the provisions of the CP.

8 Then at that point we would issue an operating license.

9 MR. MICHELSON: So what is different on GESSAR II

10 than we are doing today, and why are we treating it

11 differently, and dhy are we trying to prejudge its

12 acceptability when we don' t even know who is going to put it

13 together or how they are going to put it together?

{ }- 14 We can only judge the acceptability of the

15 handbook that is going to be used. We don't know beyond the

16 handbook how much more GE is going to supply.

17 MR. THOMAS: That' s right. And I submit that is

18 ana logou s--

19 MR. MICHELSON: We are only judging the handbook,

20 and that is analogous to the PSAR of our present-day

21 plants. It is about that level of detail, by the way.

22 There is no more detail in the GESSAR II than I find in the

23 PSARs, good , modern-day PSARs . I t ' s the same level of

- 24 detail.

''
25 Now maybe there is a lot of paper behind it that
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1 'AGBeb 1 I don't see, but in terms of a PSAR, that's all I see.

!

2 MR. THOMAS: It is true we are talking about a

3 design. We like to think it's a final design and we like to
-n
' (_,1 4 think it is analogous to the FSAR. You are right nothing

5 has been implemented, nothing has been procured, nothing has

6- been constructed. That comes later. That is primarily the

7 responsibility of the utility applicant to put everything

8 together and assure that it is put together--

9 MR. MICHELSON: So all we can do is judge tha

10 apparent safety of the design, but it is very heavily

11 dependent now on who puts the pieces together.

12 MR. VILLA: Can I say something?

13 Besides being awfully distraught to hear GESSAR
,

/'T 14 referred to a s a handbook, I would like to point out that in
'

U
15 fact one thing you said I have total agreement with.

16 You said this system or this process that we are,

17 going through right now is just like the licensing process

18 for any plant. The review is conducted by the Staff.

19 General Electric provides answers to questions. But the

20 difference is that thi s is al so-- In determining the level

21 of safety for the design, it is done exactly the same way as

22 it is for any plant du the United States.

23 The Staf f performs its safety review separate

-24 from the witnessing of construction, separate from the;

t
'

w,L
| 25 witnessing of quality practices, and so forth, of the
i

s

. . , . - - , , . . - n . - - . . . . - . . - - - - - - , . , , , - - . - n, -- r.. , . - . - . . - , . - - , - - - , - . - . - , , - . - . . - . - - - ,
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1 AGBeb 1 constructors and of the vendors, and so forth.

2 Me are reaching with GESSAR, dhich is final

3 design, the final level of design detail, the same level of,q -
-LJ

4 safety that you reach with any plant that is constructed.

5 MR. MICHELSON: Except that the real safety

6 review that the Staff does presently is at the FSAR stage.

7 At the FSAR stage you know which components were purchased

8 during the plan, and so for th . At your stage you don't know

9 about all the pieces in the plant.

10 MR. VILLA: That's correct.

11 MR. MICHELSON: You're making some assumptions.

12 You've tried to prescribe some interface requirements on

13 them. You' re trying as.best you can to descrite what.the

O)(- 14 component would be. But you do not know until the plant is

15 built what the component is. And I gather that there isn't

16 going to be really the FSAR stage in terms of design

17 review. That's being done now in this process.

18 MR. VILLA: In fact in the licensing process of

19 any olant, at the final design stage you al so actually

20 review the type of detail that is in GESSAR for a piece of

21 ecuipment or a component._ And the only difference really is

22 actually supplying the eauipment and a witness, so to speak,

23, that the eauipment meets all those recuirements. And that

() 24 is not really any different than we're dcing here.

25 We have interface requirements--



-

a280 03 03 351
1 AGBeb 1 MR. MICilELSON: I'll reserve that until I see the

2 interface documents, which I have not.

3 MR. EBERSOLE: It is interesting to me that you

(f 4 hold up as a basis of excellence what we do now as being

5 all right, yet we are in the face of disaster, as you well

6 know probably better than I. I find it interesting that you

7 hold up what we do now as being used as the basis of

8 excellence in wha.t we're going to do in the future.

9 MR. VILLA: Only in comparing the level of safety

10 in this review to the level of safety in any review at the
i g .v -

11 fina'l deffgn stage.

12 MR. EBERSOLE: I wish Mr. Glenn Reed were here.

13 I'm sure he would be a lot more elocuent than I. I would
*

.

14 like to talk to the Staff at the moment.- q .

NJ
15 There remains this wierd picture Carl talked

i

16 about, the FAA and the Boeing and the relevance of the

17 notion of certification. I take it the Staff as usual, NRC,

18 will always still charge the owner utility with the blame of

19 anything that happens, the adecuacy of lack of it of

20 anythina that is disclosed after the plant is done.

21 Yet from the inception of this whole program, we

22 all knew that the applicant / owner was the least classified

23 of the trio of vendor, architect-engineer and owner

24 utility. It is just as though Eastern Airlines is

-tN/ 25 responsibic for the 747 and all of its detail, and the FAA

A

, _ . , . _ , . , ..m,.. -m .. ..,,g. . _ , , . . . . - . . _ _.._,_,.7w,_..,_, .._%__,w__,..m ,._w,,. ..4._ .
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1 AGBeb 1 would call it out that way.

2 Fortunately they are smarter than that . I wonder

3 dhen we tre going to get smart and impose on GE, for

<~s
I ) 4 instance, the potential liabilities of shortfall s in their
v

5 designs, 1111ures to meet their reliability criteria, and so

6 forth.

7 To continue the notion, which is a total

8 illusion, that the owner / applicant knows the guts of his

9 plant and how it works and what was the conceptual thoughts

10 behind its development is a total fallacy. It always has

11 been.

12 The owner / applicant has always been no more than

13 a mouthpiece who is programmed by the vendor. I have seen

14 it from GE into TVA. I see it all the time, strings on hisr')
RJ

15 mouth, programmed by the vendor and by the AE, the spoke sman

16 and intermediary to the PRC as a focal point of the ultimate

17 hypothetical responsibility for consecuence.

18 Is anything going to be done about that?

19 DR. MARK: Do you want to try or do you want to

20 pass?

21 MR. THOMAS: Let me say something really auickly.

22 We are a little bit bound legally there. We are

23 bound legally to licensees.

,_
24 ME. EBERSOLE: I don't like legal obstacles to

\/ 25 stand in the way of rational thinking.

L
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1 AGBeb 1 MR.-THOMAS: I understand. Again I'm just trying

2 to tell you the facts, Jesse. I wish I could satisfy you.

3 But the way it is, we can hold licensees responsible. A

( 4 design approval is not a license. The license is a

5 construction permit or an operating license. We have to

6 ultimately hold the licensee responsible for the design he

7 uses, for the way he has had the plant built, the way he

8 operates it.

9 MR. ERERSOLE: I+ 's an artifice. There should

10 come from the Staff at least constant objection to this

11 process against the political and industrial pressures that

12 prevail to keep it Where it is, if the Staf f is

13 conscientious. Is it?-
'

14 MR. THOMAS: We will note your comment, Jesse.
}

15 DR. MARK: I think Mr. Camo had....

16 t1R . CAMP: I was going to ask a question about
a

17 the Staf f's treatment of the uncertainties, but I see that's

18 an agenda item coming up shcrtly, so my question will relate

19 to how the Staff considered those uncertainties, considering

20 the GESSAR PRA contains only a limited sensitivity study and

21 not a comprehensive uncertainty analysis.

L 22 DR. MARK: The Staff is going to tell us about

23 'that later.

24 Is that correct?,g

25 .MR. THOMAS: Could I respond to Mr. 111chel son' s'
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1 AGeeb 1 . question of a moment ago?

>

2 While it is true that right now we are reviewing

3 the-design of the plant, the plans for implementing that

() '4 design as best we can at this point in time, I want to make

5 sure that you realize that we still will do the normal

6 cn- site reviews and audit and so on that are done at the OL
i

7 _ stage.

8 For example, the seismic oualification review

9 team.will still do its thing. The environmental

10 qualification group will still do its thing. There will

11 still be that interaction.-

12 I just want to make the point that we are not
i

13 trying the ribbcns on it right now and will ignore it
,

14 forever. Those processes will still go forward.
}

15 MR. MICHELSON: My main search-- I was beginning

16 to wonder in my mind shat's the difference between what we
;

17 do today and what we are proposing to do in the case of

;
18 GESSAR II. What's dif ferent? And I am a little at a loss

i 19 to determine what is really different now other than we are

'

20 looking a little harder at the PSAR stage of the game than

21 ,o used to.

22 In my mind it aopears to be nothing .nore than a'

23 PSAR review, other than there is more detail available but

24 ~ not anywhere near the level of detail normally available in

c~)'- 25 an FSAR review.

.

6

t
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1 AGBeb- 1 MR. EBERSOLE: Don't praise the FSAR.

2 MR. MICHELSON: No, but at least at the FSAR

3 -stage you've got a full- scale model already built and you .

[) 4 can tell what they've done. At this stage the drawings and

5 everything are very superficial in terms of an FSAR type

6 understanding of a plant.

7 The other thing maybe you could clear up for me:

8 There isn't the equivalent any more of a FSAR

9 review of a GESSAR II plant. Is that correct?

10 MR. THOMAS: Could you tell me once more about

11 what you mean by that?

12 MR. MICHELSON: An FSAR review is when you--
.

13 You know, it is near the time you get your operating

(~g 14 license, you go back and look in detail n6s of what th'e
.y

15 utility ha s built. And is that an intention, to do a design

16 review at the time of the operating license?

17 MR. THOMAS: To do a complete design review

18 again? No.

19 MR. MICHELSON: But you do today. Today you do

20 two design reviews, one at the PSAR staae, which assures you

21 that the design is suf ficiently safe to go ahead and build

22 it, and then you do an FSAR to determine that it really is

23 as safe as you thought it was. And that stage is going to

24 be left out in the GESSAR II case, as I understand it.
_

25 MR. THOMAS: I don't believe so, totally, because'-

I
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1 AGBeb 1 again I have to reiterate that the NRR teams -- I'm not

2 talking about I&E --

3 MR. MICHELSON: I'm talking only about design

( 4 review now.

|
5 MR. THOMAS: But as this information factors back

i-
| 6 into the design and in fact confirms the design, we are in

7 kind of'a cuandry here. Standardization is supposed to be a
|
L 8 goed thina. This is the first standard plant final design

9 aporoval. We are learning as we go along. We are frankly

10 trying to do the very best we can. That may not be good

edou'h,'butowe're tryingi , . ,

*

11 g
;

12 We have learned a lot frcm the GESSAR review.' 'We

- 13 will learn a lot from other, similar type reviews. Maybe we
~

.

14 will find it won't work, but we are doing our best to try to

15 make standardization work. I think generally the acency

16 feels it's a good thing for both the agency and the industry

17 and the health and safety of the public. We are going to do

18 our best.

19 We may do thing s dif ferently next time, or ten

20 years from now after we get more experience in actually

21 implementing them, but we are giving it our best right now,

22 really.

23 MR. MIC!!ELSON: I don't doubt that at all. I was

24 just trying to determine, though, what I think we are doing,

25 and trying to sort it out. And I am concerned that if this

-_ -
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1 AGBeb .1 is the FSAR level review being done except at a PSAR stage,

2 then I am concerned that how can you do that review with the

3 amount of knowledge and information that you have presently ;

- !

!
l 4 in front of you?
x

5 MR. THOMAS: You obviously have to pay a certain

6 price to bring the final review up front.

7 MR. MICHELSON: That's exactly right. And the

8 question is is the price too high?

9 DR. MARK: I think we are going to have to move

10 ahead on the agenda. That doesn't mean this topic is

11 answered.

12 MR. WYLIE: Could I ask a question before we

*

13 leave this?

14 I am not sure what we are going to be talking-

u
15 about in the future, but would it be in order for the Staff

16 to prepare an outline or a flow chart as to how they see

17 this procedure working in the present licensing arena and in

18 the one- shot licensing arena, because I think they are ,.

19 different?

20 And I think the thing s that Carlyle has pointed
,

21 out are perfectly true, that the Staff, while they don't

|
22 formally reauest a lot of these thing s and review them, they

23 die into a lot of the details, at least system designs, at

24 the FSAR stage to assure that tho se systems perform as they
,

25 are designed to be performed -- or designed to perform.'-

. -- . .,. ., - . - - _ .- --__-,-. - . -. - . _ - _ . ._ ,
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'l_ AGBeb 1 And I think that you can't really do that at the PSAR stage.

.

2 If you ~are going to a one- shot licensing arena, I am afraid

3 they are not going to be prepared.

4 DR. MARK: Okay.

5 I guess what I would like to do, I would like-

6 them to prepare maybe'something in writing that addresses

7 this general question so that the Subcommittee and the

8 Committee can look at it and see whether they are satisfied

9 or what additional questions they have, and so forth, if
,

10 that' s po ssible.

11

12 *

13

- 14 -

15

; 16
!
<_

17

I 18

.19

'20
,

4 21
.

22

; 23

24

'25
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1 AGBagb 1 In any event, we do need to move ahead on the

2 agenda now. We can come back to this topic maybe in the

3 Subcommittee meeting but the question isn't finished clearly

/ 4 at this stage.

5 It seems we are at 9: 30 shere we are supposed to

6 get more details on the UPPS design. I think we have to'

7 discount for this purpose Whatever discussion was held

8 yesterday on UPPS. Let's see, is there more that -- or can

9 GE summarize the status of the UPPS de sign and where it fits

10 in this FDA right now and what its criteria are or whatever?

11 MR. FOREMAN: Certainly, Dr. Okrent, we can

12 address that and we are prepared to do that.

13 DR. OKRENT: Would you do that.
^

14 MR. FOREMAEI: Yes, Mr. Jack Fox will do that.

15 MR. FOX: Remind me if I get into ye sterday' s,

16 it's kind of hard to keep it separate.
,

17 DR. OKRENT: All right. In other word s, since

18 the meeting yesterday will have a treatment with regard to
:

19 release, I mean the transcript, the minutes, will be treated

20 in accordance with sa feguard s --

| 21 MR. FOX: All I meant was I might have a comment

22 related to yesterday to repeat the flow of information.

23 I'll try to be very brief and this is probably the first

24 time it's been written down.-

|
- 25 (Slide.)

t
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1 AGBagb 1 By the way, I'd like to answer Jesse's question

2 first. We really haven't done any evaluation in the past of

3 the potential design modifications offered by the Staff. We

() 4 evaluated and UPPS was part of that package.

5 (Slide.)

C And I indicated "none found to be

7 cost beneficial," you've heard that before. That's sort of

8 a misnomer because we've cot about 25 of those requested or

9 suggested design modifications in our design that are

10 certainly cost beneficial .

11~ But it came down to the bottom line, UPPS came

12 out as a potential candidate because it, like I say, solved

13 or decreased the probability of core damage associated with

("T 14 blackout. And, as Jesse has said many times, it's a simple
\ ,i

15 system, it looks like it could be reliable and so on and so

16 forth. It is committed on GESSAR and we have a conceptual

17 and preliminary design that has been provided to date.
t

18 A I have no more information than, Je s se , you got

19 from Dr. Sherwood and all members of the Committee have gone

-20 that and we have basically gone over that in these meeting s

21 in the last few weeks.

22 We do not plan to do a detailed design. First of

23 all, there's some difference of opinion what that final

24 design, you know, even the preliminary design could lookj
('') 25 like in terms of things like bunkering and this is in line
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1 'AGBagb 1 with some of the other attributes of the design that we, for

2 commercial reasons, have chosen to share costs, if you will,

3 with the first applicant, not do it all here.

O
l, j 4 The role in the licensing arena right now and I

5 think the Staff is going to include this as part of their

6 statement in SSER 4 is the inclusion of UPPS is significant

7 enough to allow the use of a hydrogen control system that is

8 being tested and designed for a low %r --

9 MR. ETHERINGTON: You say "none fcund cost ,

10 bene ficial . " Does that include your appraisal of the UPPS?

11 MR. FOX: Definitely. Our basis, yes. We had

12 four candidates that .were close to being cost beneficial but

- 13 not --

14 MR. EBERSOLE: May'I comment? "Does that last

-15 line down there, that is, "UPPS reduces overall risk of core

16 damage by a factor of 10" in its current primitive

17 configuration, dedicated --

18 MR. FOX: Yes, manual actuation.

overcoming the shortfalls of AC19 MR. EBERSOLE: --

20 power primarily.

21 MR. FOX: Yes.
i

22 MR. EBERSOLE: It takes'not into account anything

23 that it might be beyond that.

24 MR. FOX: Yes.-s

~~) ' 25 MR. EBERSOLE: If you really design it in itsi

!

I

!
;

i
'

- - _ . . . - . - _ _ , . ,__ __ _ _ , _ . . _ . . _ , _ _ _ _ _ . _ _ , _ , _ _ _ _ . . _ , , , ~ _ _ _ _ . _ . ,_.
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1 AGBagb 1 ultimate capacity to cope with innumerable accidents.

2 MR. FOX: Right. This is sort of a minimum. The2_

3 dominant control of the performance is by the operator.

Os
(_) 4 MR. EBERSOLE: I'd like to comment. Your design

5 detail s are deferred until the first applicant references

6 GESSAR II. Does this mean you will not attempt to evolve

7 UPPS?

8 MR. FOX: We didn't say that. What I'm saying to

9 dat e -- first of all, the design, as we see it, a s we have

10 had presented. Okay, you've seen the diagrams --

11 MR. EBERSOLE: Thatfs as far, however, as you

12 intend to go now.
,

13 MR. FOX: Well the intent is not
,

,

to pursue down

(~') 14 to the detailed level of thh components, the structures that
%./

15 may be --

16 MR. EBERSOLE: What about conceptual, expansion?

17 MR. FOX: That by definition has to be flexible

18 because we are looking for....

19 MR. EBERSOLE: Are you going to provide an

20 expanded conceptual design to accomodate seismic competence,

21 fire protection, sabotage protection, the host of things

22 which you face --
u

23 MR. FOX: Based on what we know today and have

24 guidelines for, no.

'~' 25 MR. EBERSOLE: That ' s dhat I thought. That' s all

. . - . ..
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1- AGBagb 1 I wanted to hear you say.

2 Well let me call out at least my opinion that I

3 think that is a gross mistake on your part. I have dealt

, -) 4 with your organization for 25 years and I know that at the(
5 working level you'd like to do it and what is preventing you

6 from doing this is the influence of your high management,

7 who doesn't want in the slightest to decry what you have nos

8 by admitting it might be improved. That was true in the

9 ATWS days in the pump trip, it's still there. You need to

10 clean your house at the top. But that's another problem.

11 MR. FOX: That may be.

12 MR. EBERSOLE: So do all of us.

13 MR. FOX: Jesse, I look at it this way, I think

<- 14 if I am running off and 'just looking at the beautiful world,

(s)
15 I could take and go a long way. But I don't, as a practical

16 man, I see no gain, I'll say it is safe, nobody will tell me

17 how vulnerable is vulnerable.

18 MR. EBERSOLE: Sa fety is in simplicity.

19 MR. FOX: Granted. That's what we have.

20 MR. EBERSOLE: But you're not using it.

21 MR. FOX: I think we are.

22 MR. EBERSOLE: Only to a slight, insignificant

23 degree. You are losing your opportunity. But that's a

24 personal observation.

('-) 25 MR. FOX: No, I understand.
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1 AGBagb 1 MR. EBERSOLE: You have an opportunity which you

2 are malusing.

3 That's all I have to say against that slide.

. () 4 MR. FOX: Okay.

5 DR. OKRENT: Don' t take the slide off. I'm

6 sorry, I really am not sure I understand the last bullet.

7 Would you mind repeating and explaining....

8 MR. FOX: There is work going on now by a BWR

9 hydrogen control group, owners' grouc, okay. They are

10 testing a system that is being designed for 7 5 percent metal
,

11 water reaction.

12 Now the interim rule on hydrogen control, even

13 though you can't physically get it to that state, it,

14' requires 100 percent, okay?- *

15 Now how can you say that it's okay to use a

16 design that was designed for 7 5 percent metal water reaction

17 when the requirement says for new designs it's going to be

18 100 percent. That bridges the gap (indicating), we feel

19 technically and I think the Staf f does, too.

20 DR. OKRENT: Okay.

21 MR. EBERSOLE: I see the spurious reaction to

22 putting in the hydrogen mitigation system, you know, the

23 igniters, typical of the way you do your cost-risk

24 ben e fit s . You enormously inflate the cost of installations
,

i k'
; 25 by several factors of 10 usually -- I can cite some real
;

!

l

L.
,
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1 -AGBagb 1 findings on that score. If Mr. Wylie here vill do so, I'd

,

2 like to have him comment on the probable real cost of this

3 little igniter system in these containments, which are no

() 4 more than --

5' MR. FOX: Before you do that let me put it in

6 perspective: we don't want to put it in, we've got to meet
,

7 the rules.

8 MR. EBERSOLE: I know but you are trying to

9 invoke this system as a way to get out of it.
!

10 MR. FOX: No, no, no.
'
,

11 MR. EBERSOLE: Aren't you? UPPS -- I thought you

12 were usino that --

h'OX: No, we have that, too. This was a
'

13 MR.

!
'

14 shorthand. I'm sorry.
*

~

15 MR. EBERSOLE: I thought you were trying to use

| 16 UP PS ---
!
i 17 MR. FOX: _No, this allows -- this bridges the gap

18 between 7 5 percent and 100, physical rationale.

i 19 MR. EBERSOLE: I misunderstood, I thought you
(

20 were trying to use UPPS as an escape route to the --.
,

21 MR. FOX: Well we've tried that.
|

22 _MR. FOREMAN: We gave up.
.

I 23 MR. EBERSOLE: That's news to me. I didn't know

24 you did.:

f 25 DR. OKRENT: Let me raise some ouestions with

<
f

!
|
i
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1 AGBagb 1 what you just said and also with the final statement that

2 "UPPS reduces overall risk of core damage by a factor of

3 10."

- r~) 4 At the moment since, in fact, if I understand'

(_
5 correctly it has no seismic qtalification and since the

6 estimates of the seismic contribution to risk are at least-

7 similar, if not greater, when done by some people than those

8 of internal events, and since I have to assume UPPS is not

9 available given a seismic event, I don' t know how you can

10 make the claim that it reduces it by a factor of 10.

11 MR. FOX: Out of context, we're not talking about

12 a non- seismic event.

13 DR. OKRENT: I'm looking at the viewgraph which

-) 14 is not qualified, the statement was not qualified.'

(d
15 MR. FOX: I apologize. I was only addressing

16 blackout, I ' m sorry.

17 DR. OKRENT: And furthermore you said it somehow

18 bridges the gao between 7 5 percent and 100 percent.- In fact

19 seismic events eaually well can lead one to a situation

20 where you have hydrogen generation because they can be a

21 cause of station blackout as well as losing UPPS. So I

22 don't in fact see what you said a s some physical basi s or --

23 I can't remember, that may or may not have been the

24 adjective you used -- between 75 percent and 100 percent.
Ot\# 25 75 percent, 100 percent, they are both arbitrary, in fact
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! 1 AGBagb 1 one happened to be in one rule.... You can calculate more

t

: 2 than 100 percent as you and I well know.

3 MR. FOX: You can calculate less, too.
|

' (~)
(_/ 4 DR. OKRENT: So I don't think in fact it's clear

5 to me that the issue is just 75 percent or 100 percent on

6 hydrogen; in fact, there's a question is it an AC or a DC
,

7 system? I don' t know what the Staf f is asking of new plants

8 with regard to igniters. If in fact you are going over a
i

9 cliff, as it were, at 110 percent or 120 percent on

10 something, that is, if there were 120 percent equivalent

i 11 clad generation of hydrogen and that led to an intolerable

:
! 12 situation I think we need to know it and understand it and
i
| 13 even at 150 percent to see shat it is and Why it is

{' }
14 acceptable.

15 Let me call to both your attention and the
,

16 Sta f f's attention the Commission itself has re-emphasized,

17 even in its most recent planning and policy guidance, they

18 still emphasize containment integrity and they still

19 empha size defense in depth. So I think that there is a real

20 question of how much linkage one can make between the

| 21 presence of UPPS and how one deal s with the hydrogen issue,
i

22 MR. FOX: No, you're right, the igniters are
i

| 23 still there with UPPS. We're not removing anything, okay.

!
- 24 And by the way, I a ssume -- You mentioned that
'"' 25 that's going to be included in the fourth supplement?

|

r
.
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1 AGBagb 1 MR. SCALETTI: It will be addressed in Supplement

2 4.

- 3 MR. FOX: I apologize for not enough detail, I

() 4 was trying to show you how it fit in the package, not trying

5 to demonstrate the detail s. But what you say is

6 certainly....

7 DR. OKRENT: Some time today or tomorrow I would

8 like to learn what the hydrogen control proposal now is. I

9 mentioned, for example, one kind of question is an AC or DC

10 and why, as well as shether there is in fact some either

11 n" ntity or physically possible rate dhich in fact the

12 system can't tolerate and, in fact, Whether there still are

13 open questions on behavior of a hydrogen control system.

14 Important questions.

# 15 MR. MARK: In addition to the points that

16 Dr. Okrent just mentioned, I wa s going to ask -- and I' ll

17 leave it until we come to this other discussion he has

18 called for -- how does it happen that UPPS bridges the gap,

19 as I think your phrase was, between 7 5 and 100 percent?

20 MR. FOX: Well let's put it this way: if you

21 didn' t have anything in addition to what a present plant

22 using hydrogen igniter s -- if you didn't have anything and

23 it was all designed for 7 5 percent, that is, that equipment

24 and the process, it would be -- I'm just trying to look at

x- 25 it in terms of it would be, in my mind, absolutely no way to
4

1

1

* - - - - - - . - . , , , - - - . - . . - . . , , - .--.----.nw--en ,-----~-._---,,-,,r;---,------n. - - - - , . , ,
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1 AGBagb 1 to justify that that 75 percent system would work and you

2 have no technical basis. And you have to say well, we have

3 to start over again or, you know, go into a set of

() 4 developments that is directed towards the qualification, if

5 you will, of a piece of equipment.

6 MR. MARK: So it's really a problem of that sort

7 .ather than a physical problem?

8 MR. FOX: Yes.

9 MR. MARK: I was a little surprised that

10- the igniters could handle 77 percent or maybe 87 or 97 if

11 they were working.

12 MR. FOX: That ' s right . The work that is going

13 on right now is dedicated to a certain group, to accomodate
,

14 'a certain gr'oup.
*

(v~}
15 DR. OKRENT: I missed something about 4here the

16 gap is bridged.

17 MR. FOX: I say if you take this out, okay, and

18 just say we don't have'UPPS, I have a hard time justifying

19 in a semi- technical sense, applying a system that is being

20 designed, that is, the hydrogen control system, designed for

21 75 percent metal water reaction into a plant that is

22 supposed to be designed for 100 percent.

23 FJR . MARK: Perhaps When you get back to the

24 hydrogen -- I would like to understand this better since I
(7s)'' 25 don' t understand it at all right now.

.
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1 AGBagb 1 MR. CAMP: I think a key point is from a hydrogen

2 point of view, a key question is from the nominology of the

3 release and not the quantity. I think it's a little

[) 4 misleading to focus on 7 5 percent versus 100.
v

5 MR. FOX: I agree. The rate is the most

6 im portant . No question about it.

7 MR. MARK: The behavior is the same at any rate

8 except that the temperature might go up if it comes too

9 fast.
,

10 MR. FOX: If you look at the rules, they only

'
11 talk about total amounts.

12 MR. MARK: I am aware of that and I think that's

1,3 a pretty strange feature.

14 MR. FOX: I agree. I agree.
(gg

.

,
-

15 (slide.)

16 We have some very complicated criteria, Je s se ,

17 it's very, very complex. We want to do these three things

18 in the easiest way possible. That may be an
i

19 oversimplification but that's how we got from our results on

20 our internal PRA, okay, to where we' re going.
I

21 MR. EBERSOLE: I seems obvious to me, as it would

22 be to any rational mind, that having found the route to
;

23 simplification that you should now polish it to the infinite
,

24 extent possible, make it compentent in all aspects. Not to

25 do so, it seems to me, is a deviation from common sense. I

.
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1 AGBagb 1 would like that to be really on the record.

2 MR. FOX: Me, too. That's really the design

3 criteria.

() 4 MR. EBERSOLE: You've just got it patched

5 together for loss of AC power.

6 MR. FOX: That ' s right .

7 MR. EBERSOLE: That's a travesty on what it could

8 be.

9 MR. FOX: UPPS is a response to our PRA and the

10 evaluation of the --

11 MR. EBERSOLE: A robot-like response to a need.

12 MR. MICHELSON: Before you leave that --

13 MR. EBERSOLE: There is no quality of common

*

14 sense and rea son.

15 MR. MICHELSON: A clarification that I would like

16 is when you talk about makeup water capabilities, the

17 pressurization capabilities, all of this is only in face of

18 a total blackout, no other conditions, is that right, as far

19 as the design criteria?

20 MR. FOX: Definitely. And then we said well what

21 do we have to do to keep it cool.

22 MR. MICHELSON: So now if you get into some other

23 kind of a problem, you may use UPPS to the extent that UPPS

24 would even help but it was not designed for --

O''' 25 MR. FOX: That's what we had in mind when we
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1 AGBagb 1- started putting the pieces together.

2 MR. MICHELSON: Once in a while we say well UPPS

3 can be used'in other situations but you have to look very

~( ) 4 carefully as to how much help it would be since it was not
.

5 designed or sized for those situations; like say a small

6 LOCA or something outside of containment, you can't

7 necessairly use UPPS to.take care of an unisolated break

8 outside of a containment, for instance, because it simply

9 won't make uo the water rates anywhere near the amoungs that

10 you need.

11 MR. FOX: I'm not sure that's true. You might be

12 right but I'm not sure it's true.

13 MR. MICHELSON: I think you'll find that a very

- 14 small break LOCA, the four-inch line, this won't keep up
/

15 with it.

16 MR. FOX: But the small break LOCA, we've got

17 power, okay, we don'-t need it. After you start throwing in

18 the things we were talking about yesterday, you're right,

19 there's a lot of things that --

20 MR. MICHELSON: For instance, if your small break
i

21 is unisolated, which is the situation I have seen, you may

22 not have these other things that you would normally have.

23 MR. FOX: You're right. You could just do

24 everything. And then all of a sudden you go back to using

O 25 it for what you intended it, you find out it doesn't work

.
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1 AGBagb 1 right, it ' s --

2 DR. OKRENT: Too complicated.

3 MR. EBERSOLE: You need not complicate it, you've

4 just got to refine it to protect you from any instances.

5 MR. FOX: From your input and we're going to get

6 Dave's input and -- it's all well and good.

7 MR. EBERSOLE: You are erecting a structure which

8 is totally fallacious.

9 MR. MICHELSON: One more question: in the case

10 of the power blackout, which is your design basis, you

11 assume probably taking credit for the thermal capacity of

12 certain bodies of water or whatever when the size of the

13 water supply capability, is that the case?

() 14 MR. FOX: Bodies of water or --

15 MR. MICHELSON: For instance, the makeup water

16 that you are taking credit for. This isn' t to makeup a s

17 rapidly as you will be blowing off, for instance,

18 necessarily, but rather you've gone through an analysis that

19 shows you don' t uncover the core before you catch up, is

20 that right?

21 MR. FOX: Not uncover the core, right. I think

22 on the decay it wa s about 400, 500.

23 MR. EBERSOLE: Normally it's about always that.

24 MR. FOX: It's not a tremendous quantity.

25 MR. MICHELSON: It's sort of like an ECCS

:
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2 AGBagb 1 calculation that you go through except without any breaks.

2 MR. FOX: - .except we don't have to use Appendix

3 K. *

4 MR . . 'EBERSOLE : To me this is the ultimate example

5 and it should be held up for specialized and

6 compartmentalized thinking, putting in a patch to cover it

7 and then you don't view what you have found here to do that

8 with and its ultimate potential to do many other things,

9 that is the ultimate specialization and compartmentalization

10 of design.

11 (Slide.)

12 MR. FOX: I have one more, if there's somebody

13 that would like to see 'some of the things that we feel are

() 14 -- quote -- drawbacks as Jesse has been talking about; now

15 these other things, in a simplistic state that we see a s --

16 quote --drawbacks.

17 Manual initiation on one hand is bad because it

18 tends to depend too much on the operator, okay, we can get
,

19 inadvertent operation in an SRV and we can get the pressure

20 down for a time but we couldn't use RCIC, that's a negative

21 aspect. And of course, shared components, you can look on

22 the one hand as don't share the components and you can look

23 on the other hand as there is a plus involved, there is a

I ,
24 down side., (

l 25 But we have made a brief evaluation and looked at
;

i

-- - . .__ - .. - - . .
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1 AGBagb 1 it and haven' t put particular quantities on it but these --

2 I can see three things that we see are drawbacks of the

3 design the way it is. But I think I can just about counter

() 4 those with the idea of simplicity and let's make it work and

5 all that type of thing. I don't think this is particularly

6 bad, for example, I don't think that's going to happen but

7- it does provide a means of isolation. Somebody asked

8 potential drawbacks, that's what we see a s -- and I 'm sure

9 you could find a few more.

10 DR. OKRENT: Have you listed the piping and

11 valves of other systems that you depend on?

12 MR. EBERSOLE: On that second bullet, could I see

13 just a minute, the short-term loss of RCIC capability. You

/ 14 might also add, however, having created a depressurized,~}
*

,

15 state then RCIC is not needed anyway.

16 MR. FOX: That's true, but I can also put on here

17 as a transient we didn' t want the vessel to --

18 MR. EBERSOLE: Sure you could.

19 MR. FOX: It's something I could do which I

20 couldn't have done otherwise.

21 MR. EBERSOLE: The potential for that is already

22 in the design.

23 MR. FOX: But here is another potential.

24 MR. EBERSOLE: That's one more.

25 MR. FOX: You' re right.
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1 AGBagb i MR. MICHELSON: Well how do you accomodate, if

2 you did have inadvertent blowdown and you were in a power

3 blackout and you lost RCIC and you haven't got UPPS because
,

[~) 4 it takes 30 minutes, how do you take care of --
s-

5 MR. FOX: The inadvertent? I'm really talking

6 about some time Where I didn't really want to use UPPS at

7 all.

8 MR. MICHELSON: You can't use UPPS for 30 minutes

9 as I understand it.

10 MR. FOX: I get that pressure down as fa st a s I

11 can when I've got a blackout.

12 MR. MICHELSON: Why don't you just answer though

*

13 my scenario? How do you address the scenario sherein you

14 had a power blackout and, for whatever reason, you've got an
,

~

15 immediate blowdown and you can't get UPPS on for 30 minutes

16 and RCIC is gone, because you bles down the pressure too

17 low, what do you do for that 30-minute period? Hew does the

18 reactor take care of itself?

19 MR. FOX: I think it takes care of itsel f --

20 MR. KNECHT: That first thought, we haven't

21 considered a stuck-open relief valve plus the blackout from

22 the beginning of the blackout. You're right that if you had

23 a bl'ackout, stuckope relief valve and RCIC failure, you

24 could get in trouble if you're operating in that time period

O)x_ 25 and we rely on fast operators ar.d quick hands to try to

,
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1 AGBagb 1 save it. That's obviou sly an area where, first, there's a

2 very low probability of having an event -- it's another

3 failure beyond the blackout probability in the first place

(~h(_) 4 and so it's way down there in the mud in terms of the

5 frequency of the event.

6 MR. MICHELSON: But the blackout does precipitate

7 an opening of the relief valves, doesn't it? If you get the

8 blackout, you get your isolation --

9 MR. KNECHT: Under normal relief valve, tha t ' s

10 right.

11 MR. MICHELSON: So you did challenge all of the

12 relie f -- some of the relief valves and you're saying that

13 their reliability to close is sufficiently high you don't
,

[a"}
14 worry about them sticking o' pen. I think that's what you' re

15 saying.

16 MR. KNECHT: The reliability of numbers we put on

17 stuck-open relief valves are based on experience --

18 MR. MICHELSON: This is a little more than the

19 slide led me to bel'ieve, just listening to what you said on

20 the slide. There is a problem with inadvertent opening and

21 it is something that perhaps one would want to' address. The

22 argument is right now, no, we don't, because the reliability

23 is sufficiently good. I don' t di sagree --

- 24 MR. KNECIIT: It may be possible to get UPPS on

'
25 line faster than 30 minutes. That's, you know, just a rough
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2 AGBagb 1 estimate on how long it would take an operator to get down

2 to-the station, to unlock the cages, to get to the valves,

3 to get the fire pumps running -- those would come on right

() 4 away -- into actual injection. If the operators were there

5 immediately when the event happened it would probably take

6 15 minutes and that would be sufficient event with a

7 ~ stuck-open relief valve.

8 MR. MICHELSON: The fire pump would give you

9 enough water -- the pressure below which RCIC wouldn' t work,

10 the fire pump would give you enough water to do what

11 RCIC....

12 MR. KNECHT: You could have an ADS.

13 MR. EBERSOLE: What's the combined ' probability of

14 a stuck RV and a blackout, do you know? ,

15 MR. KNECHT: In terms of initiation? Less than

16 10 to the minus 6, minus 7.

17 MR. MICHELSON: Look at the demand, the

18 reliability of the valve to close after having experienced

19 an opening. Is that the number you are using or are you

20 using just the normal reliability numbers?

21 MR. KNECHT: No, the probability of it failing to

22 close after it has been challenged.

23 MR. EBERSOLE: In the presence of all total AC

24 power off, that's the combination.

O 25 MR. KNECHT: Well the AC power of f doesn' t really
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1 AGEagb 1 affect that probability because it is a DC system.

2 MR. EBERSOLE: Oh yes, it does because it causes

| 3 the valve to open because the turbine tripped.

f~' (_j) 4 MR. KNECHT: Given the challenge, the reclosing

5 of that valve is independent of AC.

6 MR. EBERSOLE: Yes, but given the challenge

! 7 what's the probability of failure to reclose and you've got

8 about how many of them on a transient, a half a dozen of

9 them?

10 MR. KNECHT: Something on that order.
|

11 MR. EBERSOLE: So you've got six of them that

12 blew on a trip.

13 MR. KNECHT: Once.

*

14 MR. EBERSOLE: Once.

and then one valve subsequently.15 MR. KNECHT: --

| 16 MR. EBERSOLE: Wha t ' s tha t probability?

17 MR. KNECHT: I can't give you that number offhand

18 but --

19 MR. EDERSOLE: Well that must be combined with a

20 total AC power fai ure, including the on- site die sels.

| 21 MR. KNECHT: I'm saying that total probability is

22 probably on the order of 10 to the minus 6, minus 7.

23 MR. EBERSOLE: Pretty low.*

24 MR. KNECHT: \;ery low.

(
,

'

Maybe I could mpje one othe'r comment on one of25

|
|

{
|
,

*
_ _ _ _ _ _ _ _ _ _ _ _ - ---_____ - - - - - - - - -
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1 AGBagb 1 the other thing s. When we came to this UPPS design we came

2 to it by looking at the results of our PRA and when we got

3 our PRA both the internal and seismic event PRA, the loss o'f

(^h(_) 4 of f- site power, blackout, was the dominant event, it was

5 90- some-odd percent of the risk. And so it was clear that

6 the lesson there was to put in a system that backs up RCIC,

7 another system that is independent of the diesels. Now

8 there was no motivation When you looked at the results to

9 make it -- to harden it for seismic or to do other things

10 because they weren' t significant risk contributors. But as

11 se 1 coked at it in a non-probabilistic sense, sure, we have

12 been recognizing all along it has benefit in fire arena,

13 flood arena and many other instances. We have mentioned
* *

('N 14 that, although we have not given necessarily good
wJ

15 quantitative value on it.

16 MR. EBERSOLE: But you haven't designed it for

17 fire or flood.

18 MR. KNECHT: We haven' t seen any specific design

19 requirements that would change the concept we have right

20 now. And if you have some suggestions on how it should be

21 different to accomodate a fire or flood, those things we

22 would listen tc but we don' t know of any right now. Right

23 now the way it's so simple and it's in its own isolated area

24 and it's so separated from other components that we don't-

'' 25 see any change that's needed. And so that's shy the concept

.
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1 AGBagb 1 has not evolved; it's not that we . haven' t really considered

2 the se thing s, it's just that we don' t know of any changes at

3 the moment.
A
(_) 4 MR. EBERSOLE: It just fell out that way.

5 MR. MICHELSON: I kind of wonder if you'd know,

6 until we get into a much more detailed design of the plant

7 than you have, what would be involved say in the case.of

8 fire. At this stage of the material I've seen I don' t think

9 that you could figure it out because you have to know wiring

10 routings and things of this sort before you can start

11 determining whether you have a fire vulnerability or not.

12 MR. FOX: Ed Maxwell, I think he's been in it

13 long enough and knows where the wires are -- for example, we
.

(} 74 don't just say Point A and Point B, we say this is routing

15 in the conduits.

16 MR. MICHELSON: I don't think this routing out in

17 that area was in your scope of supply, for example. I'm

18 talking about UPPS now.

19 MR. FOX: I thought you were talking about fire

20 and --

21 MR. MICHELSON: No, I'm talking about the

|22 vulnerability of UPPS to possible fires around the plant and

23 I didn' t know if you knew enough about UPPS to make that

24 sort of measurement.7-)\J''
25 MR. FOX: That ' s true .
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2 AGBagb 1 MR. MICHELSON: And I don't think, by the way, it

2 would be very hard once you knew your arrangmont to harden

3 it to fire and it wouldn' t be very expensive but it

(( ) 4 apparently isn't a requirement.

5 MR. EBERSOLE: Apparently it's already hardened

6 in the context that it won't see the same fire that disables

7 the other.

8 MR. FOX: Ed will cover that in the next

9 presentation.

10 (Slide.)

11 Dave, you wanted to see the shared components.

12 DR. OKRENT: I have looked at it now.

13 MR. FOX: Do you have any questions?

~

14 DR. OKRENT: I don't have any. -

n''''
15 MR. FOX: There's a diagram on the next page that

16 shows where those come from.

17 MR. MAXWELL: I'd like to make a statement or two

18 here and if I don't make it now I'll forget when I'm done

19 all my presentations later today.

20 In the first place, the time that you can

21 initiate the UPPS, you can initiate it as soon as the vessel

22 is depressurized to the point that it would accept water

23 from the fire pump. And as soon as you can get the vessel

24 depressurized and the valve open to the fire protection

25 system it will accept water. And at that point whatever
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1 AGBagb 1 openings in the vessel, steam that is being produced by

2 boiling the water in the vessels is going to go out that

3 opening, whatever it is, and you are going to have

() 4 sufficient water to remove the decay heat from the core.

5 Now I don' t think there's anyone here that thinks

6 if they are living in a town that they call the local fire

7 department, it's going to be more than 30 minutes before

8 they got water coming on the fire in their house. And

9 that's on the out side what we are looking at in this

10 system. I think it's simple and if you get to a point where

11 you need it you can go and energize it and get it on- line

12 and you have up to 30 minutes with this stuck-open valve

13 scenario that we talked about; other situations it can be as
.

14 high as 45 minutes.
{a~}

.

15 Now as far as being designed for flood and fire,

16 it is. It has been purposely put in an area -- it's a

17 different fire area than the systems it is in support of or

18 backing up, if you will, and that's from both fire and

19 flood. And I'm going to give you some more infortnation

20 later today in which I plan to take credit for that .

21 And again this is a case where a design, when it

22 was conceived -- and I know where it was conceived -- those

23 items were thought of.

j24

O 25

.
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2 AGBwrb 1 MR. MICHELSON: This is a non- sa fety system, I

2 assume.

3< MR. MAXWELL: That's correct.

() 4 MR. MICHELSON: Is it going to be covered by the

5 plant technical specifications at all, or do we know at this'

6 stage? I'm thinking now particularly of the air bottle

7 supply, for instance. I'd like to know that somebody checks

8 once in a while, because if the air pressure is lost you're

9 in a limiting condition of operation until you get the air

10 pressure back on from some source.

11 Is there going to be any surveilllance of this

12 system?

13 MR. SCALETTI: We don' t know for sure.

'

14 \~ MR. MICHELSON: Of course, if there is nog-)
%.)

15 surveillance and the operator is not too attentive since he

16 doesn' t think he's ever going to need it, he might not

17 even have air in the bottle.

18 MR. HARDIN: I'd like to make a couple of

19 comments about hydrogen, and Kelvin Shiu has some things to

20 talk about the Staf f's views on UPPS right now.

21 There was a question that was raised about the

22 effect of UPPS in satisfying tho hydrogen criteria, and I

23 think maybe I can offer an explanation, and maybe G.E. can

24 say whether they agree with it or not.

O- 25 I think that the effect of UPPS on the hydrogen
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l AGBwrb 1 recuirement is essentially that it reduces the probability

2 that you get into a core melt in the first place. It

3 doesn't have a system for reducing the hydrogen itself, but-

) 4 it's in the reduction of a probability that you're going to

5 get into that situation in the first place. With a core

6 melt where are you going to be generating the hydrogen?

7 And I guess the Staff's guideline right now is that we do

8 have the flexibility to consider UPPS for satisfying this

9 criteria.

10 Maybe our licensing people would like to comment

11 on that.

12 Secondly, before I finish here, I would like to

13 - second what Allen Camp said about it being misleading to

(') 14 look at the total amount of hydrogen generated rather than
'\ J

15 looking at the rate at which it is generated.

16 We have found in our studies on the containment

17 response that that is very true, and that in fact you

18 shouldn' t be focusing so much on the total generation of

19 hydrogen, but that we believe that there are scenarios

20 where you can get into containment failure modes at much

21 lower levels of hydrogen generation than looking at 100

22 percent or 7 5 percent. And I think G.E. agrees with us on

23 that.

24 These have been analyzed, and they have been
,

~'
25 reported in the SER. We #111 be glad to talk _to you more

- - _ - , . _ _ - , - -- . . _ . . . - _ - _ _ _ ._ _ - - __.
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l' AGBwrb 1 about some of that if you're interested. We don't have the

2 people from Brookhaven that have done the details on the

3 hydrogen review here today, but we have the results of the
,n

( ) 4 analyses and we can present those to you later.

5 DR. MARK: There was a time when there was some -

6 Staf f writing to the effect of a rate possible hydrogen

7 generation, and, of course, it was also assumed that it wa s

8 released at the same rate . There's a linkage there that I

9 don't suppose that I understand. But, in any event, I do

10 understand that the rates at which they produce hydrogen

11 were such that the amount of water that wa s required to

12 fabricate the hydrogen was more than enough to remove the

13 decay heat.

14 So there's a limit on that rate, and I hope that,

15 that has been actually given realistic attention in the past

16 three or four years.

17 MR. HARDIN: I' don't know. We would have to talk

18 to our Brookhaven people about that.

19 MR. SCALETTI: The Staff, as part of the

20 requirement for hydrogen control, has required G.E. to

21 comply with the now hydrogen control rule that says you will

22 control up to 7 5 percent of metal-water reaction. I don't

23 know if that actually assumes hydrogen rates or it's just 75

,
24 percent.

' ' (7,)' 25 This is the requirement we have. This is the

|

|

|

'
. . - _ - - .-
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2 AGBwrb 1 hydrogen control requirement.

2 DR. MARK: I think there are still some loose
t

3 ends here, because an igniter system will look after any

p) amount of hydrogen as long as there's oxygen in the\_ 4

5 containment, except for the rate at Which hydrogen appears.

6 MR. SCALETTI: Thi s will--

7 DR. MARK: So to say 75 or 100, it ' s the same

8 system, unless you tell me it can come on and off awful

9 fa st .

10 MR. CAMP: It might at the time of core slump .

11 So severe accidents are very different than degraded core

12 accidents in terms of ,the maximum credible hydrogen

13 producible.

14 MR. SCALETTI: Can I'make just one quick comment~

(
15 here?

16 Whatever comes out of the Staff HCOG effort that

17 comes out of Grand Gulf is going to be related to GESSAR. I

18 don't know What that is; it's probably going to be--

19 MR. CAMP: HCOG addressed the degraded core; is

20 that correct? At least the Factory Mutual effort is just a

21 degraded core.

22 DIR . OKRENT: In- fact, there wa s a dif ferent

23 thinking that went to the 7 5 percent rule and the 100

/ 24 percent. And it's not clear to me that the Staff is on
V

25 particularly firm ground in the way you stated it.

_ _ _ ~ _ . _ _._
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1 AGBwrb 1 I need to understand Jhy it's important to

2 somebody that it be the 7 5 percent and not the 100 percent.

3 It seems to be importa:n. Oth e r *'i se G . E . would have said we-

() 4 will meet the -- whatever. . . . I can' t remember the name of

5 that rule, but the nea r-term CP rule, I'll call it, Which
,

6 had 100 percent. If it didn't matter to them at all, where

2

7 does it matter? Will someone please tell me?

8 MR. FOREMAN: We would like to respond.

9 MR. VILLA : The place that it matters to us is

10 that it would allow General Electric at the end of the HCOG

11 e f fort to apply a system that is proven in design and test.

12 DR. OKRENT: That's an answer that doesn' t tell

13 me physically shether it's important. It is an

14 administrative kind of answe,r. I understand that. But I
{~}

=

15 want to understand is it physically important for the system

16 that they agree at 75 percent?

17 MR. VILLA: We don't think so.

18 DR. OKRENT: I said earlier I had an interest in

19 knowing was there some cliff with regard to hydrogen, either

20 an amount or rate? I'm still interested; in fact, I want to

21 hear an answer to that before I feel I've heard enough in

22 the hydrogen area. That probably isn't going to be today or

23 tomorrow.

24 MR. SCALETTI: How about in Supple' ment 47

7-).\
25 DR. OKRENT: I won't nod my head with joy When'

I
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1 AGBwrb 1 you say supplement 4. I usually find the supplements are

2 very condensed and hardly give me enough physical

3 explanation to know, let's say, why -- you usually say shat
n
k-) 4 you concluded.

5 MR. EBERSOLE: Mr. Chairman, I want to raise your

6 own question which is on the more general floor now which

7 bears heavily on this. I think we need to get f rom G . E . a

8 response to the question -- it is fitting that today is the

9 anniversary of TMI-2. If we somehow descended to this

10 horrible state where we have a core overheating and melting,

11 is it G.E. 's policy to attempt at all times to do the best

12 they can, every means possible, to continue to put water on
'

13 the core, or do they anticipate some condition Jhereby they

(} 14 say, Oh, for heaven's sake, let's don' t do it now?

15 DR. OKRENT: Is the question clear?

16 MR. VILLA: Yes, the question is clear.

17 It's our policy to do the best we can to keep

18 water on the core.

19 MR. EBERSOLE: That' s what I thought. And then

j 20 the hydrogen evolution problem is ba sed on some sort of a
|

21 weird probability that you can or cannot, or at late times
l

22 or early. . . what- ever.

23 DR. OKRENT: What was the reactor we were talking

em 24 about last month? Nine Mile is a Mark II containment. I

"

25 don' t know whether containment type has an impact on the

r

|
1

-

. _ . . -
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2 AGBwrb 1 physical phenomena that are important.

2 DR. MARK: If it's inert.

3 DR. OKRENT: There is indeed one difference.
,.

k-) 4 There are dif ferences in size and so forth.

5 MR. FOREMAN: The difference, however, is in

6 mitigation not in prevention.

7 DR. OKRENT: The question that we raise, then --

8 and I would say we really didn't get an answer to from

9 either the applicant or the Staf f -- wa s, Could there be

10 situations where for a period of time you had lost the

11 ability to pour water on the core, and then, having been

12 told this ability is coming up in a few minutes, would you

13 know enough -- does one know enough to say yes, always use

I(} 14 whatever you have to put ' water back, where one wa sn' t abl6~

15 to for some extended period of time?
i

16 I myself haven't seen, or I don't recall having

17 seen dhat I call reasonably adequate analyses of that

i 18 situation for dif fering kinds of containments to have a

|
19 basis to form an opinion that yes, it's always the best

| 20 thing to add as much water as you can.

| 21 It's not a new que stion. I can remember Cliff

22 Deck asking that question back in the sixties; in fact, I
i

23 wouldn' t mysel f jwmp to the answer. You know, if I were

I
e- 24 asked to answer, I wouldn't automatically jump and say yes,

,

k-.t

| 25 it will always be the best thing to have add much water as
!

- , - _, __ _- - _ - - - , , , _ _.., -- , . _ , . _ - - ~ . - - - . , . . - ,-



. _ _ - _ _ _ _ _ _ _ _ .____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5280 05 08 391
2 AGBwrb 1 you can at a delayed interval. It may be the case, but I

2 wouldn't do it without having done the background analysis.

3 Now, if someone ha s done ' that analysis I would
n

(_) 4 like to have a chance to read it.

5 MR. EBERSOLE: Was your response based on

6 analysis or just sort of a summary judgment?

7 MR. VILLA: On analysis.-

8 MR. EBERSOLE : Is that in print someplace?
.

9 MR. VILLA: I guess it's not on the record.

10 DR. OKRENT: It would be helpful, I guess, if you

11 could make it available at some future time.

12 There's a hand at the back.

13 MR. HARDIN: Yes; I was just going to comment on

*

(~ ) 14 your interest in that area, in that the Severe Accident
(.

15 Research program does have a program for looking at severe

16 accident centrols. And I'm not familiar with the present

17 status of that, but I think there are reports that discuss

18 the advisability of adding water at different times. So we

19 could look to them, I guess, for some documents on that and

20 see just where they're going now.

21 DR. OKRENT: All right. If the documents exist I

22 would be pleased for you to identify them.

23 Remember, there's an intere st in this subject as

- 24 a function of containment type as well as for -- you know --

v
25 the appropriate range of scenarios. It's not clear to me

I
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1 AGBwrb 1 that the answer is always the same independent of

2 containment type.

3 MS. HAWKINS: Could I ask you to clarify your
e

(s) 4 question to be sure that we're addressing the same question?

5 Let me see if I can restate your question:

6 If you're in a situation dhere you have

7 ine.dequate core cooling, you're intrcducing hydrogen, and

8 nos you have the opportunity to re-introduce water into the

9 core, would you make a decision either for or against that

10 r e- introd uction? Would there even be a decision point

11 there, or would you actually just go ahead and re-introduce

12 the water not matter what?

13 DR. OKRENT: I didn' t say one was producing

14 hydrogen, because I envisioned situations where there might

15 be an absence of water in the vicinity of the hot material

16 for a while. In some scenarios you might well be producing

17 some hydrogen, and in others it's conceivable you are in a

18 sequence Where the water that is in the vessel is gone and

19 you haven't yet reached the concrete, I suppose.

20 So I'll leave it at that.

21 DR. MARK: Is it then always good to pour the

22 water on?

23 DR. OKRENT: Yes, as far as you can. Does one

24 know that?
-

'(
s- 25 MR. EBERSOLE: A possible refinement of that is,
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1 AGBarb 1 if you decide to re-introduce water would you do it at

2 Whatever prodigious rate you could do it, or would you

3 modulate the return of water to the core; would you control
,_

~

(xJ 4 it?

5 DR. OKRENT: Let's see: where are we?

6 MR. SCALETTI: With regard to UPPS, there is some

7 concern related to a seismic analysi s.

8 DR. OKRENT: There are several concerns related

9 to UPPS. One is in the tech specs, and you said you didn't

10 know.

11 MR. SCALETTI: We would like to have Kelvin Shiu

12 from Brookhaven discuss some of the analysis that relates to

13 the conceptual design of UPPS now, if appropriate.
'() 14 MR. SHIN: I have just been informed about this

15 glorious assignment.

16 DR. OKRENT: Did you bring your calculator?

17 MR. SHIU: I have a random number generator.

18 (Laughter.)

19 I would like to brief you on some of the

20 preliminary results I have obtained, and if there is

21 interest in it I will be glad to prepare some slides and

22 maybe we can come back tomorrow.

23 BNL has been asked by the Staf f to look at the

24 potential benefits from the UPPS system as designed by
(~}V

25 General Electric and as presented in the conceptual

_ _._ . - _ _ _ _ _ _ _ . - - _ _ . . - . , _ - - - - - - - . - _ - .
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1: AGBarb 1 schematics by General Electric. They have not taken. credit

2 for such a system to mitigate or to prevent core melt from

3 sei smic induced events.
fm
(_) 4 Dr. Okrent had mentioned this yesterday, late

5 afternoon, about the lack of detailed information on the

6 UPPS system. And as we proceed to evaluate the system I

7 guess we have the same sort of frustration from the lack of

8 information.

9 We have talked to General Electric to try and

10 a scertain additional information on potential failure modes

11 and : what- not , and I guess they have made clear earlier in

12 the morning that they are also information limited.;

13 So I would like to preface the results with this

14 comment: that any change in design, or any refinement in(}
15 design, or additional design, could sub stantially change the

4

16 results. But someone has to take the first step, and it

17 should be viewed in that regard, that this is just a first>

18 crack at assessing some of the potential benefits.

19 We have assumed three different sets of fidelity

20 values: we have assumed that the system is totally Category.
,

21 1; that the air bottle would be just like any bottle that

22 would be sitting there with maybe minimal anchorage: there's

23 secondary piping involved, the suc tions -- you know -- to

24 the water source. Again, it's outside the scope , it's not73
V

25 well defined. The impact of secondary structures: for

1
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1 AGBwrb 1 instance, if you are non- Cl a s s 1 or Category 1 equipment

2 it could be put anywhere; it could be something on top that

3 could fall on it. Again, that type of information is not

(,m) 4 available, and we have to make certain assumptions.
v

5 The bottom line, if you will, for that fir st

6 ca se , is, they say, little benefit. If we assume a human

7 failure to actuate of 0.5, that means a 50/50 chance given

8 that there is an earthquake that the operator will

9 successfully actuate his system. The benefit is very

10 small .

11 If we increase the success probability of the

12 human, and al so assu..;ing that there is a certain prudence in

13 tying down bottles and not locating this equipment within

) the range of secondary structure that could fall on top of14 -

-sJ
15 them, we could get additional benefits.

16 The ultimate is that if we assume that it is

17 automatic, that if such a system can be designed that way,

18 and a ssume that you have the Category 1 type of fragilities,

19 you could get at mo st effective three reductions in the core

20 damage frequencies. This applies to the blackout

21 situation. They do not apply to, for instance, containment

22 structure failures, they do not apply to ATWS.

23 So that' s what I would like to report at this

24 time, that we have done some sensitivies on certain
y

s 25 components and also on the human failure probabilities as'

;

!

I
,

l
1
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1 AGBerb 1 well. So maybe I can answer some que stions.

2 MR. MICHELSON: Did you make any assumptions

3 concerning the state of readiness as would be reflected by

7x() 4 whether or not it was covered under tech specs?

5 In other word s, if it isn't covered by tech

6 specs, what is the state of readiness at any given time?

7 How do you know the air bottles are valved in, or how do you

8 even know that there are air bottles there, or air in the

9 bottles, if there's no requirements on it?

10 MR. SHIU: That's a very good question. If one

11 does not go and check the bottles periodically they could be

12 all empty.

13 MR. MICHELSON: That al so af fects, then, your

(') 14 probability of success. .

%)
15 MR. SCHIU: Very true. I think that's kind of

16 re flected in the .5, if you will. That assurance is very

17 difficult to ascertain. Making it Category 1 is one way of

18 trying to get additional assurance that certain structures

19 indeed have certain capabilities. But there are

20 operationally related type of requirements that could be

21 impo sed . So I didn't not attempt to address that. But

22 those are sensitive components, especially for the air

23 bottle, because it does provide a motive power to operate
i

_
24 the valves.

'# 25 MR. EBERSOLE: In the presence of a severe

.
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1- AGBwrb 1 earthquake what level of degradation did you assume, if any,

2 on the ability to scram?

3 MR. SHIU: For the UPPS system, for this

() 4 particular exercise--

5 MR. EBERSOLE: No, no; I'm not talking about

6 UPPS, just scram.

7 DR. OKREUT: Let me word the que stion: For

8 sei smic , what were the dominant contributors, let's say, to

9 core melt in your analysis? Was it loss of AC or was it

10 something else?

11 MR. SHIU: I presented in the last Subcommittee a

12 list, if I can recall off the top of my head. Of course,

13 the ceramic insul.ator turned out to be one of the most
14 important, and then relay chatter was second on the list.

15 And as you go further down it turns out to be like the

16 strauss supports, some of the internals leading to the ATWS.,

17 DR..OKRENT: So you had a seismic induced ATWS.

18 MR. EBERSOLE: Was that significant? I can't

19 remember.

20 MR. SHIU: It was not in sig nificant .

MR. EBERSOLE: It was not in signi ficant .21 ~

22 Now, then, let me ask this cuestion:

23 The Japanese have seismic trips. They don't have

24 any of these horrible inadvertent trips which are hung up as,_

() '

25 an objection to doing this. As a matter of fact, they have

_ . _ _ _
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1 AGBwrb 1 this fantastic trip rate of .3 per year; and in the presence

2 of earthquakes, even.

3 Are the characteristics of earthquakes such as
e s'

k_) 4 you could improve the reliability to get a scram before

5 these supports failed because of late shock rather than

6 early shocks by seismic trips as they use them?

7 MR. SHIU: I may be going a little beyond my

8 particular area. The numbers that we have used to model or

9 to describe these strauss support failures are essentially

10 based on Limerick. If I'm paraphrasing John Reed correctly,

11 there's not enough detailed information to analyze the

12 support itself to give us confidence to say one way or the

13 other It is very.
'

14 MR. EBERSOLE: Does this failure come at a time()
15 within which you could get effective rod insertion?

16 MR. SHIU: I don' t know how to answer that

17 question. The scram has to occur within a very short period

18 of time . Without analyzing it and looking at the yield of

19 deformation of the core, one would not know how to compare

20 the time.

21 MR. EBERSOLE: The whole thesis of a seismic trip

22 is, you can get the rods in before damage occurs which would

23 prevent that.

rg 24 MR. SHIU: That's one possibility. But one could

U
25 equally argue that if you have a severe accident, if there
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1 AGBerb 1 is a weak component in there, you could deform the channel s

2 in such a way that you fail to insert the rod s.

3 MR. EBERSOLE: That's the essence of whether you
. /"N
(_) 4 do or you don't.

5 DR. OKRENT: I. guess we don't know at the moment

6 whether it takes only one cycle of severe oscillatfon to
/

7 deform enough to prevent a large fraction of the rods from

8 going in, is what you're saying.

9 MR. SHIU: We don't know.

10 DR. OKRENT: But if it took multiple cycles to

11 produce the deformation, then you would gain, let's say, on

12 this particular event, by getting a signal with the first

13 large pulse and getting it in a couple of seconds later.

'' (} 14 MR. SHIU: That's right.'

,

''
15 MR. EBERSOLE: That's the essence.<

16 DR. OKRENT: So we are minus some information.

17 And if I understand you correctly, Reed doesn't have enough

18 information to answer that either; is that what you're-

19 saying?

20 MR. SHIU: That ' s right .j

21 DR. OKRENT: I'm looking at the time and the

22 agenda. Let me ask what I will call a travel time kind of a

23 question for those people who are going to deal with things

g~- 24 related to the cost / benefit and value impact, etc. kind of

25 issues which are scheduled to begin at 1:00 p.m. this
,

L.
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-1 AGBwrb 1 afternoon:

2 Are there any people with travel time

3 re striction s?

4 MR. KASTENBERG: I have a six o' clock flight. I

5 would need to leave about a quarter to five.

6 DR. OKRENT: Unless you're olanning to walk--

7 MR. KASTENBERG: I understand that at five

8 o' clock it's hard to get off this site.

9 DR. OKRENT: How is 5:157

10 MR. CAMP: It starts about 4: 30 and peaks between

11 then and 5:00 and starts slowly tailing of f. There are

12 eight thousand people getting off this base between 4: 30 and

'

13 5:00 roughly.
'

'I'T 14 MR. MARK: But they're all going the same
V

15 directicn.

16 MR. FOREMAN: We also have the same limitation

17 on our people who are handling Item 4. We have a person

18 here who wants to address fire and flood and is prepared to

19 do so . He has a flight out this evening also.

20 DR. OKRENT: Okay; well, we ' ll do some

21 readjusting to try to accommodate people. We have to be ut

22 of here, I believe, by 7:00 anyway.

23 Let's be back at 1:00 o' clock.

w 24 (Whereupon, at 12:00 noon, the subcommittee was
.

25 recessed, to reconvene at 1:00 p.m. the same day.)

!

<
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1 AGBmpb 1 AFTERNOON SESSION

2 (1:10 p.m.)
,

3 MR. OKRENT: If the meeting can reconvene?
,

. (_) 4 What I propo se so far as the agenda is the

5 following:

6 That we attempt now to begin item number five;

7 that those people making presentations will bring in in a

8 summary fashion any matters that we would have talked about

9 in item four if they are significant to item five.

10 Now originally the idea was we would go through

11 this material in the morning because it might bear on some

12 of the things to be discussed in item five. But it looks

13 like we may have to delay the detailed discussion of the

. (v~}
*

14 items in four. -
,

15 If there is someone from GE who has to leave by

16 six o' clock or some time, if you will let me know we can try

17 to pick up the specific items later in the afternoon.

18 Okay? So you keep me posted on which items and by when.

19 Okay?

20 With that, why don't we start on item five. And,

21 let's see, who is up first?
|

22 MR. SCALETTI: General Electric.

23 MR. OKRENT: The finger was pointed at General

> em 24 Electric.

25 Is that okay?

. - _
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1 AGBmpb 1 MR. KNECHT: Are we talking about 5-A?

2 MR. OKRENT: 5-A. Is there a preferred order?

3 MR. VILLA: We understood that is the staff.

(~'/s 4 discu ssion .x_

5 MR. SCALETTI: I take that back. It was directed

6 toward us.

7 Mr. Hardin will start off.

8 MR. OKRENT: I thought maybe GE had become a

9 consultant to the sta f f.

10 MR. KNECHT: This is a single viewgraph just to

11 give you an overview of how the staf f is going about its

12 review of the GESSAR design improvements.
.

13 (Slide.)
<

(} 14 I'll try to go over it quickly and let other

15 people get up and get into more details so that we don't cut

16 them of f short on some of the more interesting details. We

17 haven't had a chance to describe to you before really the

18 overall picture on how we were going about this.

19 There were really two dif ferent approaches being

20 used in the review of the potential design improvements.

21 The first one is the General Electric assessment of the

; 22 comprehensive list that was prepared. The second one is the

23 independent review that was being done by the NRC's

fw 24 consultants and by the sta f f. I have just described a few

( )
25 of the highlights of each one of those.

!

i

!
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1 AGBmpb 1 On the GE assessment a comprehensive list was

2 developed, initiated by the staff. We solicited input from

3 'all of the reviewers of the NRC staff that have been

-( ) 4 involved in the standard review plan for GESSAR. We felt
w

5 this was important because we had two reasons for doing this

6 a sse s sment that we could see.

7 One was certainly to try to determine if there

8 were design changes that might be recommended for the

9 plant. But the second one that we al so felt was very

10 important that we document as well as possible is the

11 consideration by both GE and the staff of the potential

12 changes.

13 We wanted to have a document that we could refer

14 to when people asked why didn't you include this and why| gs
'

s

15 didn't you include that. We're still working on that. But

16 we' re here today to talk to you about the process and we'll

17 give you some of the results on Where we stand at this

18 point.

19 The list was drafted up by soliciting ideas frcm<

i 20 all the different reviewers for the NRC staff. There were

I

! 21 four divisions involved: The Division of Sa fety Technology,
|
| 22 the Division of Systems Integration, the Division of

23 Engineering and the Division of Human Factors.

! 24 MR. MICHELSON: What wa s thi s a li st o f ? Is this,,

\ ')I
| 25 a list of the design modifications?
i

i
i

i

|

_
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1 AGBmpb 1 MR. HARDIN: It was essentially everything but

2 the kitchen sink. I think GE would agree with that. There

3 were a lot of things there such as frcm looking at emergency
.,,

V) 4 procedures aimed at severe accidents, the present emergency/

5 procedure guidelines looking at such things as core

6 retention devices.

7 MR. MICHELSON: Was this a list of the things you

8 thought you had to look at in order to perform a review?

9 MR. HARDIN: That's right . For completeness we

10 thought we should have a very comprehensive list and that we

11 should document this. So this was the approach taken with

12 General Electric.

13 This list was developed after several iterations,,

| O*
14 and then it was sent to General Electric and they were

.

15 requested to provide a document describing their thoughts on

16 each one of those items, quantitatively where they could and

17 qualitatively in other cases.

18 The General Electric evaluation was submitted to

19 the staff. It was NEDE-30640.
1

20 The staff review took advantage of the various

21 consul tants that we had . We had Brookhaven; and RDA also

22 had opportunities to look at the responses and to of fer

23 questions and comments on it.

24 We have beers wrestling with the problem of how do
('T
kl 25 you cull out the important items in this huge list. There
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1 AGBmpb 1 were over 70 items. And how do you focus your attention on

.

2 the ones you expect will really have some potential for

3 including in the plan.
f.s

(_) 4 We used the GE report as a sort of a rough

5 filter, using their cost-benefit calculations and using our

6 judgment with the different technical sta f f of the NRC and

7 our consultants to narrow the list down. Then we had a

8 meeting between the staff and the consultants to try to come

9 to a consensus about what items should be carried on for

10 further study, to ask General Electric to give us further

11 items on that. Then we had some questions that came in at

12 that meeting that went to GE, and then we had responses on

13 those. And we'll tell you more about that in more detail

^T ~ '14 later.
(_)t

15 The independent evaluation by the consultants and

16 the staff was done in a very different manner.

17 We have the contract with RDA. That is a

18 two-year contract that you have heard something about. Just-

19 briefly, it has both generic review areas on severe accident

20 mitigation studies and it also had some specific plant

21 studies to look at such as Limerick and GESSAR.

22 Brookhaven ha s been working closely with RDA on

23 this and supplying the computer code calculations of the

24 risk reduction.es

25 RDA ha s written a report. It is a draft NUREG CR~

.

O
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1 AGBmpb 1 report of Which Bill Kastenberg has presented some results

2 to you previou sly on that. And he is here today to give you

3 some modified -- or some additional results from that
,-

.lg 4 report.

5 We have tried to solicit a good peer review of

6 the RDA work. We had General Electric's written comments,

-7 which I think was discussed at a previous ACRS subcommittee

8 meeting. And it was recommended that we meet with General

9 Electric and try to resolve the dif ferences between the RDA

10 results and the General Electric results.

11 We had a meeting on February 15th between General

12 Electric and RDA, and we will describe some of the results

13 to you on that a little bit later as well.

(^ 14 At the NRC we have had sev'eral groups that have

V}
15 done some peer review of this work, in particular looking at

16 the cost estimates but also looking at the methods that were

17 used by RDA just in general. We have had some written

18 comments from the cost assessment group. We have gotten

19 some informal comments from I&E. And we have a number of

20 different groups that the NRR -- NRC and the NRR that have

21 been looking at it and providing comments.

22 We had a meeting last week which is very

23 pertinent to this where we brought together the groups of

24 people at the NRC and some of our contractors who were

25 involved in performing value impact analyses. Bill'
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1 AGDmpb 1 Kastenberg was there to present some results from a draft

2 report that he is working on. It is an RDA report on the

3 use of value impact and making decisions on plant design
,,
,( 4 changes.

5 So we had a good meeting and we're factoring in

6 the results of that meeting into our work. And you'll hear

7 some of that today.

8 So I would like to go ahead and to let Bill, or

9 whoever is going to start in on the details. And we'll try

10 to pick up your questions, unless you have anything sort of

11 general on this.

12 MR. OKRENT: Why don't we leave the general

13 questions for the staff until the end this time instead of

14 the beginning.
}

-

15 Why don't we just follow this general agenda item

16 picking up on this F, and then sprinkle the other A through

17 E items through the discussion. I think that would be the

18 best.
.

19 DR. KASTENBERG: Brad has extra copies of the

20 viewgraphs.

21 Okay. Given the change in the way the agenda is

22 laid out, I will use the viewgraphs in a little different

23 order than they are in the hand-out.

24 DR. CARBON: You are addressing F, though7

-n
3; 25 DR. KASTENBERG: I am going to address F and part

.
__ . - .
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1 AGBmpb 1 of D and part of A and B.

2 I just want to touch briefly since, as I say,

3 we're going out of order, just touch briefly on the methods
(~)
kl 4 with a very, very brief summary on value impact.

5 (Slide.)

6 And basically I think we have presented this

7 viewgraph at a previous meeting, but I think it's worthwhile
|

8 going through it again.

9 There are basically two ways you can look at

10 value impact, at least for the kind of work we' re doing.

11 One way is to look at the so-called ratio method

12 shich attempts to do cost-benefit or value impact by looking

13 at a surrogate, namely exposure or changing exposure as

() 14 measured in person-rem. And you divide that by the cost.

15 And you can use that as an index for a given plant

16 improvement.

17 or what you can attempt to do is method number

18 t wo , which is the so-called net benefit method where you

19 attempt to look at all of the various indices of risk and

20 the potential risk reduction, and then place a dollar value

21 on it and compare that to the cost and then see if you have

22 a net benefit.

23 There are other methods which I have discussed

24 before. But the bottom line on this viewgraph is mainly to

25 remind you that What we have used and what I think GE has
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1 AGBmpb 1 used primarily is the ratio method: that is, looking at

2 person-rem averted divided by system cost.

3 And occasionally se use the inverse of that, as-

,

(-) 4 system cost over person-rem, to be able to compare that with

5 a thousand dollars per man-rem criteria. And again, just to

6 review the rea son why we choose the so-called ratio method,

7 I think we are all looking at a number of options for

8 mitigation.

9 (Slide.)

10 As Brad mentioned to you, GE was asked to look at

11 60 or 70 possible improvements. In our work with RDA and

12 brookhaven we have looked at several dozen potential

13 improvements to the plant, and at least at this stage and at

( 14 what we know.

15 We are doing scoping studies. He are trying to

16 rank various potential plant improvements. We are trying to

17 eliminate some that look like they are obviously not

18 co st- e f fective . And so this ratio method, looking just at

19 dollars per man-rem or man-rem per dollar, it looks like

20 it's a good tool to do that.

21 The Value Impact Handbook, which is a PNL

22 document published last year, talks about scoping studies

23 and how to use value impact in scoping studies. And they

fx 24 make these first three points in the Value Impact Handbook.
(j

25 And I think they are important for the kind of thing we are
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1 AGBmpb 1 doing, what the staf f is doing and What GE is doing. And

2 the re sources that we are each spending on these kind of

3 studies should be commensurate with the value of the
g

' (_) 4 information obtained.

5 It doesn't make sense to spend a lot of dollars

6 to do very, very detailed cost-benefit studies when

7 information has such large uncertainties as we have. You

8 can't get more out of numbers than the numbers themselves

9 contain.

10 And then last but not least, I think this has

11 been a very good experience for the three parties, the staff

12 con sul tant s , the staff and GE, in that the kind of studies

13 we have been doing, the scoping studies, have offered an

(}
14 opportunity to communicate on both sides- dhat the issues are

15 and what the actions are and what the alternatives are.

16 MR. EBERSCLE: Can I ask a question?

17 DR. KASTENBERG: Yes.

18 MR. EDERSOLE: Doesn' t this approach tend to

19 disregard the real value of the improvements in that it

20 doesn't recognize the impact on industry of accidents; the

21 loss of reputation as in TMI; the fact that generation ha s

22 to be obtained by probably more hazardous methods; a whole

23 host of them.

<m 24 Isn't this a very, very short coupled view, the

25 value of these thing s?

;

|
:

!.

t



.. . . . .

5280 06 11 411
1 AGBmpb 1 DR. KASTENBERG: For the kind of study we're

2 doing -- that is, a scoping study -- with the kind of

3 alternatives, I think the kind of study you'.re advocating
_ _ . ,

(_) 4 costs a lot of money to do and takes a lot of time. And

5 then perhaps when you get down to some candidate that look s

6 like there is a large potential there, then you might in

7 fact want to do what you recommend. That is, to look at the

8 full range of impacts, both on the bene fit side and on the

9 cost side, to use in the licensing process perhaps; public

10 perception perhaps; the public's faith in the licensing

11 process itself.

12 All of these things could eventually be factored

13 into a value impact assessment, but not at the level that .

*

14 we're dealing with.-

15 With that as sort of introduction as to shy we

16 have gone about using the so-called ratio method, obviou sly

17 the two things we need to carry out the value impact using

18 the ratio method are the costs and the benefits. First the

19 note on costs.

.

20 I think GE will get into this in a little more

21 detail. But let me just review for you how we went about

22 doing some of the costing.

23 (Slide.)

24 Now we were given some specific instruction by

O
.

25 the staff in looking at the costs. That is, they wanted us
,

.

!
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1 AGBmpb 1 to look at potential mitigation systems where we looked at

2 some minimal requirements. That is, the requirements would

3 be that these systems would meet certain functional

(~)5\m 4 requirements.

5 That is, if they were to control hydrogen or

6 overpressurization or base mat penetration, that they would

7 meet tho se functional requirements and they would be what we

8 would call non-nuclear grade or non- sa fety grade, just using

9 strict engineering costing and basic engineering practice in

10 costing these kind of systems with respect to pump valves,

11 labor costs and so on and so forth.

12 Our cost estimates include those bullets that are

13 on the top. That is, just the material costs, the labor

(} 14 * costs. Wd found standard basically $340 per man-shift,

15 supervision both in engineering and in the field, field

16 engineering in terms of what's required, in fla tion , and

17 especially in particular for the seismic that we would

18 include seismic design for the plant.

19 The costing did not include such thing s as on- the

20 bottom bullet, which leads to one of the differences between

21 us and General Electric.

22 For example, the first bullet, if we were going

23 to use some property on the plant site we didn't take that

7- 24 in a s a co st , whereas, for example, we understand that GE

Q.)3
25 would take that in. If they were going to use so many
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1 AGBmpb 1 sauare feet to put a new structure on their plant site they

2 would attach a cost to that . We didn't.

3 Cost of construction financing we didn't
,

k-) 4 include. Contractor profit. The paper trail for quality

5 assurance; being that it's nuclear we didn't include that.

6 And so on and so forth.

7 So I think Jhen you look at these kinds of

8 bullets, and when you hear the GE side you'll see that the
.

9 major difference comes from Whether you include or not

10 include this.

11 knd in fact we've done one study where we have

12 tried to include some of these latter bullets and our costs

13 come very close to the GE costs. I think you' ll see that on

(~')t
14 the next viewgraph.

%.

15 (S lide . )

16 This was for one of the systems we presented to

17 the subcommittee back in I think it was the December meeting

18 where we introduced you to this large chilled filter system

19 that RDA designed, and we came up with a cost of 2.6 million

20 dollars.

21 It was pointed out to us during the meeting that

22 se apparently had made a mistake in estimating charcoal

23 co st s , which it turns out that we did; we did make a

24 nistake. And in the second column we include the change in
7-]
tj

25 the charcoal costs. So that increases that by a factor of

.
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1 AGBmpb 1 four but doesn' t have a large increase on total costs.

2 What does have a large increase on total cost is
.

3 that we included quality assurance and quality control. And

[~T
(/ 4 what we come up with is it would increase our costs by a

5 factor of 1. 8.

6 And then using the conservative approach,

7 speaking to a number of architect-engineering firms as to

8 what the added costs of the so-called nuclear trail would

9 be, we come up with a fac+,or on this chilled vent system of

10 about 2.82, meaning that it would increase our costs by

11 almost a factor of three. And that is precisely, I think,

12 very close to the dif ference in our costs on some of the

13 systems and General Electric's costs.

/~ 14 So I think, you know; we started out playing by
'u}

<

15 one set of ground rules just using engineering practice. GE

16 started out with other kinds of costs, such as development

17 cost and OA/OC costs and so on. But when you factor those

18 in the two kinds of costs were very, very close together.

19 In our revised version of the report I think that

20 the Committee got in December, we will include for each of

21 our systems how our costs would increase when you include

22 the so-called nuclear extra s.

23 The second area of diagreement -- or difference,

24 I should say -- not disagreement -- with GE wa s on the-

#
25 benefit side.

L

i

_ _. .. .. .- . .
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2- And as you would recall back in December -- I

3 think it was December -- when we made the presentation we

(Oj 4 had only received the calculations for three accident

5 sequences. And those are the three accident sequences that

6 appear in the supplement to the SER. And GE recognized that

7 we had only used lower frequency events that have higher

a consequences, and they were right in their criticism of our

9 work.

10 And since then we have had Brookhaven and the

11 staff look at some of the higher frequency sequences, which

12 they have done. And when you look at this in total now,

13 what you find is that his adds up to about 80 percent, close

r~s 14 to 97 percent of the accident sequences from a frequency
NN

15 point of view, and you see that for the more probable

16 sequences -- the transients -- the person- rem goes down by
,

17 almost a factor of three, and for one of the sequences in

18 fact it goes down by a factor of ten. So the value or risk

19 averted that we showed in December certainly was too high of

20 a value.

21 And now that we have the additional sequences we

22 will show you the result in a moment that our risk-averted
<

23 in fact does go down when we factor in these more frequent

24 accident sequences. But we do nca have a better handle on
y.,

/ \

\'-) 25 benefit, and that will also appear in our final report.
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-1 AGBmpb- 1 MS. HANKINS: Bill, I've got a quick question.

2 The person-rem numbers here , are those based on the

3 Brookhaven upper range source terms?
A
\_)_ 4 DR. KASTENBERG: Yes.

5 MS. HANKINS: So this is the maximum benefit you

6 could get?

7 DR. KASTENBERG: What we'll show in the table

8 after the next will be the maximum, yes.

9 (S lid e . )

10 I do just want to point out in looking at the

11 differences on the benefit side between GE's numbers and

12 NRC 's numbers, what we' re going to end up with on the

13 benefit side is a three-order-o f-magnitude dif ference. And

14 I just want to show you where that three-order-of-negnitudej }
15 difference comes from.

16 One order of magnitude basically comes from the

17 dif ference in frequencies, the core damage frequencies that

'18 the staf f and Brookhaven have come up with compared to the

19 GE core damage frequency. The dif ference is about an order

20 of magnitude. So that's one order of magnitude that we will

21 find in benefit.

22 And then on the consequence side, on the

23 person-rem averted, you will see the GE numbers are all on

24 the order of ten-to- the- fourth except for one of these_g
%J

25 sequences which is a very low frequency. But they are all

|

|

;

|

|

.)



_ _ _ _

5280 06 17 417
~1 AGBmpb 1 on the ten-to-the- fourth in person-rem. Anj the

2 NRC-Brookhaven numbers tend to be on the orcer of

3 ten- to-the- sixth in per son- rem.

(%) 4 And, as Debbie just pointed cat', the GE numbers
t

5 we would consider very optimistic, and the WRC numbers we

6 would consider very pessimistic. So one would think that

7 the risk is somewhere in between.

8 But I think there is no one now that would say

9 who would be closer to the best estimate or mean value given

10 all that's happened with the source term in recent weeks.

11 But nevertheless, the rea son that we' re getting

12 that three order of magnitude difference there is one order

13 of magnitude basically in frecuency and two orders of
~

(~/$
14 magnitude basically in consequence. When you put that *

s-
15 together you get this three order of magnitude difference.

16 (Slide.)

17 Now where does that leave us? As you'll recall,

showed you back in December a number of options that RDA18 de

19 had looked at, and we went through these in some detail at

20 that point and we have some bottcm line numbers in terms of

21 dollars per person-rem averted. And the bottom line is

22 this:

23 Using our numbers on costs -- which again are

24 these costs without the nuclear extra s -- using GE's numbers

O- 25 for value in terms of person-rem averted, you get numbers on
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1 AGBmpb 1 the order of close to anywhere from, say, $500,000 per

2 person-rem averted to a million dollars per person-rem

3 averted. Clearly not cost-effective if you subscribe to

-(m) 4 this kind of a criteria.
ss

5 ~ If you use -- and again, these would be the most

6 optimistic numbers at the low end.

7- If you look at the most pe ssimistic numbers --

8 that is, the worst case in terms of risk, in terms of

9 consequence -- and then calculate dollars per man-rem, we

10 had showed you back in December again, using just those

11 three sequences, numbers on the order of three- to

12 five-hundred dollars per person-rem.

13 These numbers, now going with the more probable

14 sequences,.are numbers on the order of a couple of thousand
f-)NJ

15 dollars per person-rem averted. Okay. Again all of this is

16 based on internal events, not including any external

-17 events.

18 So what this tells us, at least at this point, is

19 at the high end, that is at the high risk end or the high

20 consequence end, you are just marginal with respect to the

21 thousand dollar per person-rem averted figure; and at the

22 optimistic end you are way, way over that. You are up, as I

23 said, somewhere from 500,000 to a million dollars per

24 person- rem for the se kind s of plant improvements.
,%

- 25 What is says basically is, a s we' ve known all
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1 -AGBmpb 1 along, that high ticket items by anyone's measure, high coht

:
2 items are just not going to be cost-effective when using

3 this kind of a description.

IN
't ) 4 (Slide.)

%
5 Now there are some other considerations that are

6 important. One, of course, is the hydrogen control. And it

7 turns out that in the majority of the sequences the failure

8 of containment .3 due to hydrogen burn or hydrogen

9 detonation.

10 And one way to look at it is to a sk your self dhat

11 is the upper limit to cost.-effective expenditure using the '

12 $1000 per person-rem averted. And if you work that out and

13 you look at the new calculations that were done for u s --

14 and again using the Brookhaven approach, which is the high
(~')s\_

15 end approach -- you have an upper limit of about three

16 million dollars for hydrogen control . If you use the GE

17 values, as you will see later, that number will go down by a

18 couple of orders of magnitude, close to three orders of

19 magnitude.

20 So again if you take the pessimistic staff

21 numbers you've got about three million dollars to play

22 with.

23 Another consideration is the seismic

24 consideration. And I went through this, did this
Q'

' 25 calculation rather quickly. You have perhaps heard too much
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1 .AGBmpb- 1 about thi s , but let me kind of walk you through this.

2 Again using the sta f f's numbers, internal events

3 that lead to release, that part of the core damage frequency

O) 4 which leads you to a release of radioactivity, the staf f's(_
5 number is an order of magnitude greater than GE 's number.

6 It is a number on the order of 3.8 times

7 ten- to- the- minu s- five per year .

8 My understanding is that when you include the

9 seismic contribution to core damage frecuency with release

10 it is about 6.7 time s ten- tc-the-minu s- five per year. So

11 that increases the total core damage frequency. And then if

12 you subtract out those seismic initiators which also result

13 in containment failure -- which are not mitigable because

j w, 14 you've lost the containment in the seismic event -- you aree

(_)
15 left with a total frequency of about 9.9 times

16 ten- to- the-minu e- five per year , again using the NRC's

17 number.

18 So that tells you that for mitigable events using

19 the NRC numbers your upper limit of cost-ef fective

20 expenditures goes up to about ten million dollars. Again

21 that's the maximum from both points of view, maximum

22 expenditure and maximum risk reduction possible. And then

23 that fraction of it for hydrogen, which you scale it, runs

24 around eight million dollars. Okay.
7

25 And again if you took the GE number s -- I don't''
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2 AGBmpb 1 know what GE number would be .cn1 seismic so it would be hard

2 to scale it down.

3 But the internal part of it, as ILmentioned, was

'( 4 ~different by a factor of ten to the third.

5 Then last but not lea st -- I didn't get a chance

6 to include this on the viewgraph because just in talking to

7 Kelvin Shiu from Brookhaven on the UPPS I just kind of

8 scratched this out this morning.

9 On internal events my understanding from Kelvin

10 is that you might reduce risk by a factor of five with

11 UPPS. GE claimed this morning it might be a factor of ten.

12 So if you take Kelvin's value of a factor of five, that

13 would similarly reduce the upper limit on cost-effective
,

14 expenditure by a factor of five. And again that's only on

15 the internal side.
,,

i 16 On the external side I just heard this morning

17 that it would be perhaps a factor of three. But that would

I 18 bring you down to only about a million dollars per year for

19 an upper limit for cost-ef fective expenditure.

20 So again we' re talking about -- using the NRC

21 values, we're talking about numbers on the order of oner to
L

22 ten million dollars, depending on whether you include

'

23 seismic events or not. So that's where we are on the
;

! 24' benefit side.

O
} 25 So let me just summarize this part of my

|

i \

i
t
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2 AGBmpb 1 comments.

2 MR. OKRENT: Excuse me.

3 So I just can understand something that was part

(n) 4 of this calculation, you took the frequency of the se

! 5 accidents and the man-rem given the accident, and then you

6 found the present value of this by taking the plant life of

7 30 years ar.d discounting, o r --

8 DR. KASTENBERG: I'll get into that in a moment.

9 These calculations are with no discount.

10 MR. OKRENT: With no discount. So you added the

11 impact over some plant life?
>

12 DR. KASTENBERG: Yes.

13. MR. OKRENT: Are all of these a per-year value?

! 14 DR.* KASTENBERG: This is plant life, for 40
.

,

| .-

15 years.

j 16 MR. OKRENT: Okay. So you took the risk

17 reduction per year, added it over 40 years, and that way got
.

18 your benefit?
i

19 DR. KASTENBERG: Right.
;

20

21

i
i 22

23

24

i 25

-

,

|

<

h

I
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3 AGBagb 1 In fact, my next set of few viewgraphs discuss

2 discussed discounting, that was an agenda item and Brad

3 asked me to comment on the Whole question of discounting,

'(): 4 which I was going to do next.

5 I did just want to'make a comment again to

6 reiterate dhere we were, just to summarize : on costs on
1

7 these improvements, whether they are GE's improvements or

8' our improvements, I think we see eye- to- eye on Wha *. the

9 dif ference is basically, this factor of 2 cr 3 on the

10 nuclear versus non-nuclear aualification. It ' s on the

11 benefit side where we differ by quite a bit.

12 Okay. Brad asked me to just comment on'

13 discounting and what our recommendation is to the Staff on

| . ,-w 14 discounting. It is a little tutorial in' nature but I think

O
! 15 it's worthwhile that you understand at least what our
!
' 16 thinking is in our recommendation to the Staff.

17 (Slide.)

18 I view discounting as the following, it's this

19 kind f a question 'when it comes to plant improvements with

20 respect to severe accidents: namely if I need a dollar next
|

( 21 year to cover the cost of some accident that occurs, how

i 22 much should I put in the bank today so that I'll have that'

23 dollar next year should the accident occur.
.

24 In standard economic practices there's something

'i
I 25 called a discount rate, which is the difference between'

!
I

v ~w
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3 AGBagb 1 interest and inflation and, as an example, if you

2 take 10 percent as the interest rate and 5 percent as

3 inflation, it would say put 95 cents in the bank today so

i 4 that you'll have a dollar next year to cover the cost of

5 that accident.

6 And so really what we're saying -- what GE is

7 grappling with, what the Staff and RDA and Brookhaven are

8 grappling with and you are grappling with is how much money

9 should be spent to improve the plant for some potential

10 accident that might occur out in the future someWhere.

11 That's really the question we are being asked in these

12 mitigation studies.
'

13 (Slide.)

(~) 14 And there are a number of models that can be'used
s/

15 for economic discounting, and the one that we found

16 convenient is one that is both in the value impact handbook

17 and in a report done by David Stripp here at Sandia, there

18 are a number of models and I think for illustrative purposes

19 this model is a very convenient one to look at.

20 Basically it says that if you have some discount

21 rate, R, and the cost of that accident is going to be CO out

22 in the future, tha t ' s the co st of the accident, and F is the

23 frequency with shich that accident occurs, then the

24 continuous discounting model says take COFE to the RT and-

I
'~

25 integrate it from onset of risk to the time that the plant
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1 AGBagb 1. shut o f f . And in simple integration you get a nice little

2 formula for what the discounted value is today to be able to

3 meet that CO cost at some point in the future.

(3,) 4 Now what's interesting, you know, when you think
/

5 about it a little bit, basically what this is saying is the

6 following: that if you just allow the discount rate to go

7 to zero and just take L' Hospitals rule on that, you end up

8 with something that everybody refers to as the levelized

9 cost -- which is what you just referred to a few moments age

take the cost of the accident times the frequency times10 --

11 the life of the plant and you get a levelized cost, tha t' s

12 what you'd get with no discounting and in fact that ' s what

13 we've used in all of our calculations as I said before.
'

What going through.this little exercise shows you.(s '14 -

(
.15 is that the ef fective discounting basically is to reduce the

16 L in the levelized cost and so you can write the discounting

17 formula in terms of some effective life of the plant.

18 (Slide.)

19 Now this just sort of illustrates for you what

20 the effective discounting is. There are three models that
.

21 are necessary when you do cost-benefit analysis, at least

22 that are convenient to use. In some accidents you have to

23 worry about just the total cost of the accident, some you

24 have to worry about costs that may occur over a certain

c')
7

\' 25 period of years, like cleanup costs, and some might be costs
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1 .AGBagb 1 like power replacement where you do it to the end of the

'I 2 life of the plant. And you can derive a similar formula for

3' .each one of the se . ' But the bottom line is that -- and again

) 4 in all cases you can identify the complicated formula that

5 you get as a levelized cost with an effective lifetime

6 attached to it and then you see what the effective

7 discounting is basically. +

8 And I used 30 here as an example, not because we

9 are advocating that you have a 30-year life but just because

10 I wanted to compare it with a calculatien in Stripp's report

11 where he had used 30 years just to see what it was. But if

12 you put 40 it just scales up a little bit.

13 But basically what this says is that if you have

14 no discounting and the life of the plant was 30 years with)
15 discounting at, say, 4 percent, the ef fective life is 18,

16 with discounting-at 10 percent it's 10. And similarly for

17 the other cases it goes down in a similar fashion.

18 What this means basically is that if you use

19 economic discounting in your calculations and you are

20 looking at how much you should spend for a cost-ef fective

21 improvement, discounting will tend to lower the amount of

22 money you should spend today. Even if you go out to a 10

23 percent discount rate, you see it would be lowering by
,

24 factors of three to six the amount you should spend.
,.

25 So on.some of the figures I showed you be fore

<

P
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2 AGBagb 1 where you are talking about $2 to $10 million, if you

2 included discounting you would start to reduce that amount

3 of dollars.

4 From my point of view, my advice and RDA's advice

5 to the Staff, since we are doing two things: since we are

6 screening possibilities and we are dealing with health

7 ef fects in terms of man-rem, we see no a priori reason to

8 recommend to them to use discounting and that's why we do

9 levelized costs; that is, we don't discount those values and

10 we are recommending that the Staff not discount.

11 If we were looking at something else like a piece

12 of equipment for near-term use and so on, you could use

13 economic discounting if you are going to weigh that against

14 something el se . But in terms of health effects 'and the fact '

{}
15 that we are screening and using the health effects as a

16 surrogate, we do not recommend to them to do the

17 discounting. So that's the bottom line on the discounting.

18 Then, last but not least, I have one viewgraph in

19 there on uncertainty but I noticed that that was not an

20 agenda item per se as to what we were going to advocate in

21 terms of uncertainty. But what I wanted to --

22 DR. OKRENT: Excuse me. I had earlier asked that

23 in any presentations on number five, matters of

24 uncertainties, as things that would have been covered under
,

(
25 agenda item four, be brought in.

4
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1 AGBagb 1 DR. KASTENBERG: I can just give you --

2 (Slide.)

3 This is an idea that we have been playing with a-

/"'T
(_) 4 little bit in terms of uncertainty, as a way to vies

'

5 uncertainty and what one of the problems is in this value

6 impact.
1

7 You all know that when somebody quotes the risk1

8 at a certain confidence level and they say that there are so. ,

9 many person- rem at the 95th percent confidence, what you are

10 saying is that you believe with 90 percent probability that

11 the risk is actually less than that particular value of the

12 risk. And if you were able to produce a distribution for

13 the risk, you would be saying that you would obtain that
,

14 confidence level by integrating the area under the curve up
}

15 to that particular value of the risk.

16 It turns out that in terms of benefit you can do

17 the same, there are methods for trying to create a value --

18 a probability distribution function for value and so onej

19 could play the same game with respect to the trade-of f

20 between cost and benefit, and that's what I tried to

21 illustrate on this bottom curve.

22 And basically if you monetized, say, at S1000 per

23 pe r son- rem , if you monetized your risk averted and you had

24 such a distribution -- I'm not saying it's going to look

25 like that -- but if you had such a distribution and you knew

_
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2 AGBagb 1 the cost, you see, we've got three orders of magnitude in

2 benefit difference but maybe a factor of two or three in

3 cost, you can treat it as a point of value.

() 4 The question that the Staff might ask or GE might

5 ask is how confident am I that the value or benefit exceeds

6 the cost. In that case, instead of taking the area under

7 the curve to the left, you would be taking the area under

8 the curve to the right.

9 The situation that we find ourselves in in terms

10 of the value impact assessment that we show today and that

11 GE will show is the following: that the GE folks have what

12 the Sta f f considers very optimistic values in terms of risk,

13 hence the amount of risk reduction is small . And if you
.

(~)3
14 carry out this type of an approach using the GE value, you

%
15 would find in fact that you have very, very little

16 confidence that value exceeds cost or benefit exceeds cost

17 because the benefit is so small .

18 If you take the Staff numbers, you would be at a

19 similar situation except that at the high confidence end you

20 value would bs comparable to cost, as you have seen. That

21 value may be on the order of the value of the costs in terms

22 of dollars per man-rem. We show values of S2 to $10 million

23 in terms of value at $1000 per man-rem compared to

24 improvement costs that are on the order to S2 to $10
(
'~' 25 million, so those numbers come very, very close together.

,

|

{
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1 AGBagb 1 The predicament that we find ourselves in is

2 t wo- fold : we don't know dhat the shape of the distribution

3 is, that is, we have one value at one.end and one value out

( ) 4 at the other end, one value very, very close to the cost and

5 that's the predicament in all of this, we don't know dhat

6 the best-estimate value is.

7 If we are GE obviously we would say, as I said,

8 we would go on high confidence that we are getting benefit

9 out of this and we just don' t have it with the values that

10 we've got.

11 If we' re on the Staf f side and we want to be

12 conservative, we would say well if you evaluate the benefit

13 at high confidence, that is, at the high end, then you come

14 pretty close' to being cost-effe' tive and there's a spread on'

(~} c
v

15 either side depending on whether you include the seismic or

16 not.

17 I mean that's really all one could say at this

18 point. You have at your feet the pessimistic value and the

19 optimistic value and, I said before, given all that has been

20 going on with the source term, one really doesn't know where

21 we are in actuality in the middle of a distribution to know

22 what the distribution might look like and that's really the

I would say predicament, but the puzzle for all of us to23 --

|
i 24 look at.

i

25 MR. CAMP: Are the Brookhaven numbers considered'~'

.



_

5280 07.09 431
1 AGBagb 1 the 95 percent level or have you attempted to attach any

2 confidence to those?

3 DR. KASTENBERG: We toyed with that idea last

kq/ 4 week and everyone was willing to say that they are at the

5 high end but nobody would be willing to say shether it's 90,

6 95 percent or What.

7 As Debbie pointed out, I think Brookhaven would

8 admit, the Staff and myself, they are the high numbers but

9 how high we wouldn't say. And we feel that the GE numbers

10 are the low numbers,

11 MR. HARDIN: Excuse me, Bill, unless there are

12 questions on what you've done so far, there are a couple of

13 items on the agenda here. When you talk about discounting,

() 14 there are some items here on.~ cleanup costs and replacement*

15 power costs, I would suggest you might just discuss how RDA

'

16 has treated those, to try to cover that.

17 DR. KASTENBERG: In the work we have shown so far

i 18 we are using the person-rem averted as the surrogate for all

19 accident costs and in the draft task four report that I've<

! t

[- 20 sho wn , at least in the three examples that we've done so far

21 with respect to value impact, using the $1000 per person-rem

22 acts as a surrogate for all of it. So we have not
!

23 explicitly taken this into account, at least in the analysis
,

rg 24 that we have done so far.
\_)-

25 As I've mentioned that is a draft report and all

.

|
|
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1 AGBagb 1 the corrections have been made. I think the Subcommittee

2 will probably get a copy of it within a month, I would

-

3 think.

/~h
() 4 DR. HANKINS: Bill, you made the comment about,

5 yes, you admit these are the upper-range source terms coming

! 6 out of the Brookhaven study but there is a lot of

7 uncertainty in the source term right now. I remind you that

8 these man-rem are not only a coupling of the upper-bound

9 source term with an extremely pessimistic site. This is the

10 Shippingport site, it has a higher population density than

11 most any site in the U.S., it is unlikely a GESSAR plant

12 would ever be built at such a site and so you' re coupling

13 not only high source terms but very poor site

(-'T 14 characteristics. And so it's an upper bound in two areas
U

15 which I would tend to think would make the confidence

16 interval much, much higher than 95 percent.

17 MR. HARDIN: Something on that same subject also,

18 since it related to this, is that I think tomorrow we are

19 going to talk on pool scrubbing and we at Brookhaven have

20 prepared a viewgraph to show how the Staff has treated pool

21 scrubbing and its ef fect on these calculations and we feel

22 that it is al so conservative and we have a viewgraph to show

^

23 you how we have treated that. And so that would be another

24 factor.

\- 25 DR. CARBON: Bill, would you say again why you

-
. .- . .- . . . . . . - _ - - - . _ _ _ . . - . . -. - -_
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1 AGBagb 1 did not recommend discounting? I simply did not understand

2 it.

3 DR. KASTENBERG: First, economic discounting is a

4 tool that people use in doing economic analyses to compare

5 costs and income that occur at different periods of time.

6 Here we are dealing with two things: we are dealing first

7 of all with not necessarily just medical costs in terms of

8 health ef fects but actually potential fatalities, you know,

9 the loss of life.

10 And second, we are using the person-rem as a

11 surrogate for loss of life and as a surrogate for other

12 factors, meaning that it is a conservative upper-bound. And

13 for those reasons we just don't see an a priori reason to

r~T 14 discount that, to discount the human life that may be losi
(s!

15 some time in the future. We're trying to compare how many

16 dollars you should spend today to save a life, some

17 potential life, say , in the future. There just doesn't seem

18 to be an a priori reason to do that.

19 Unless one could think of a good reason to do it,

20 we just assumed just use the levelized cost for that, and

21 most people at least that we have talked to from a

22 philosophical point of view and an economic point of view

23 agree that one wouldn't do that. If you are doing other

24 kinds of economic analysis, Whether it involves stocks and
,_,() 25 investments and so on, it's a tool that people use.'-
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1 AGBagb 1 DR. CARBON: I guess that is on the conservative

2 side in assuming that medical science won't improve in the

3 future.

() 4 DR. KASTENBERG: Yes.

5 DR. OKRENT: Mr. Ebersole mentioned some possible

6 costs of accidents that may not be covered even indirectly

7 by . the $1000 per man-rem, and I would say they are clearly

8 not covered if they exist, if you use the GE numbers,

9 because the GE numbers are so small they don' t cover hardly

10 an exposed lady.

11 (Laughter.)

12 Not with the cost of clothing these days.

13 So it's not at the moment clear to me whether the
*

14 Staf f position is that the approach we just saw outlined-for
(~}v

15 screening is the one to use; i f not , are there others that

16 they think should be used at the same time to give an

17 accompanying perspective. If it is the one to use, what

18 about not only the kinds of things Mr. Ebersole mentioned,

19 but the on-site costs which again are in no way picked up if

20 you get small man- rem.

21 MR. EBERSOLE: Look at what we have incurred with

22 zero man-rem at TMI 2.

23 DR. KASTENBERG: I guess I could just make two

24 comments and then let the Staff respond.

.O'' 25' As part of this Whole program, our task five is

i
t

- _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . . . _ _ . . _ _ _ .
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1 AGBagb 1 to address the se issue s, to make recommendations to the

2 Staff as to how they might include what I would call the

3 non-traditional benefits and costs. And we are in the

() 4 process of doing that -- I can't speak for the Staff whether

5 they will ultimately use what we are presenting but we are

6 in the process of doing that.

7 And second, I should also mention that when you

8 are looking at strict mitigation, you are assuming that the

9 core has melted already and we have discussed this I think

10 in December that, you know, that was what we got paid to do

11 and in that sense the on- site costs will wash out when you

12 do the cost-benefit because you incur those no matter what

13 you do.

14 But I'think the qu'estion in general we are trying

15 to address in our next task -- I will leave it to the Staff
16 to comment on how they are using it.

17 MR. !!ARDIN: I mentioned it and I think Bill has

18 mentioned it, too, that we are using cost-benefit entirely

19 as a screening tool. We recognize, as Bill has mentioned,

20 there are tremendous uncertainties involved and it leaves us

21 in some very uncertain conditions in trying to make

22 decisions here. So we are trying to bring into our
e

23 decisionmaking here other considerations, engineering

24 judgment, other analyses, past experience, by bringing into
''' 25 this process as many people that have specific background

.
_ _ _ _ _ . _ _ _ _ _ _ .
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1 AGBagb 1 and experience as we can; electrical people considering

2 electrical issues, containment specialists on containment

3 issues and so forth. And that was one of the meetings we

(~'s 4 had on our earlier list here where we tried to bring the
v

5 people together to talk about other things on value impact

6 and cost benefit, to see how they felt about the GESSAR

7 design when they brought into it their past experience on

8 reviewing plants for a number of years.

9 And we see now that we are going to have to use a

10 let of that in locking at the pros and cons of whether some

11 plant changes would be worthwhile or not. That's where we

12 stand right now. We are essentially trying to use value

13 impact and cost benefit as essentially a screening tool.

14 DR.,0KRENT: I'm not sure I understood your
7._i b'' 15 answer in the following context. I did not recall -- it is

16 probably my faulty memory -- that there was an open issue so

17 far as the Staff is concerned regarding this list of

18 potential improvements.

19 11R . SCALETTI: There is an outstanding issue with

20 regard to design imprevements.

21 DR. OKRENT: There is?

22 MR. SCALETTI: Yes, there is.

23 DR. OKRENT: So that's going to be treated when?

24 MR. SCALETTI: Hopefully in Supplement 4.

(
(s 25 DR. OKRENT: And will there be some kind of

. _ _ _ _ _ _ _ _ . .-
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1 AGBagb 1 reasonably understandable basis given for your decisions or '

2 just the final decisions?

3 MR. SCALETTI: We like to think of all of our [; -

l) 4 decisions as justified.

5 DR. OKRENT: That wasn' t the question I raised.
.

'
(

6 MR. SCALETTI: The basis is also included in the

7 Sa fety Evaluation. |

8 MR. RUBIN: You have been given some of the
,

s ,

1 9 preliminary results and our thoughts as we're going through :

i 10 it such as in the area of the UPPS system, the seismic,

11 potential benefit from UPPS, areas where we are trying to

12 seek out the plant vulnerabilities, trying to pull insights

13 on guidance from the risk study and we are going through the'

'

14 completion of that process now.;

15 DR. OKRENT: Now how are you treating the
;

16 question of defense in depth as part of this? Decause that
,

17 doesn't come through necessarily in the screening process

18 just alluded to.

,
19 MR. RUBIN: I think defense in depth is an

"

!

20 overriding consideration and one of the primary reasons we -

;

21 are looking into areas that don't show a cost-benefit ratio

! 22 that would be judged attractive on a strictly monetary

23 basis. We are looking to reduce the plant vulnerabilities,

>

24 where it is reasonable to do so, where there seem to ye [

O 25 areas where it's f easible, even though we don't meet cost-

,

.$

?

a

L
a

! >

|,
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2 AGBagb 1 benefit trad e- o f f s . I can go into more detail, if you wi sh.

2 DR. OKRENT: Well at some point I'll be

3 interested in having you go into detail, but I guess you

(} 4 haven't completed your evaluation is what I'm told, this is;

5 an open issue.

6 MR. RUBIN: That's correct.

7 DR. OKRENT: Let's see, so where are we on the

8 agenda?

9 DR. MARK: Could I a sk , is UPPS recognized in the

10 numbers that you have been giving us, Bill?

11 DR. KASTENBERG: No, only in the one where I --

12 it's not in any of your viesgraphs but in the one where I

13 tried to scribble something on the bottom. -

| <
*

i 14 DR. MARK: You did and I saw it but didn't carry

(
15 it off.

16 DR. KASTENBERG: And in our final report we will
i .

17 include the effect of the UPPS.

18 MR. EBERSOLE: Is that in its limited

19 configuration or its ultimate potential configuration?
,

20 DR. KASTENBERG: In its limited configuration?

21 MR. EBERSOLE: It's not worth a whole lot there.
t

I

22 MR. RUDIN: We're not finished with it yet.

23 MR. EBERSOLE: I'm glad .to hear you say that.

24 DR. KASTENBERG: But everything you have seen

25 printed does not include UPPS.

26 DR. OKRENT: Let's see, are there other questions

27 for Mr. Kastenberg? ;

,

_ _ _ _ - - - _ _ . _ _ _ - - --
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1 AGBeb 1 (No re spon se . )-

2 DR. MARK: Let's see . What's next? A

3 presentation by GE on the same or a.related subject?

I( )| 4 MR. KNECHT: We can give ours now. The agenda

5 has Sandia and Brookhaven ahead of us, but I'd be happy to
|

6 do it now, to give the follow-on.

7 DR. MARK: No, if Sandia is here and ready we

8 will hear from them.

9 MR. KUNSMAN: My name is Dave Kunsman, from

10 Sandia.

11 I have to apologize. I didn' t realize I wa s

12 going to be giving a formal presentation. I will have to

13 get copies of Vugraphs for you tomorrow.
'

'I have got to point some, thing out. We have no'tl4(~}
.

'a
15 done a value impact analysis or cost-benefit analysis on

16 GESSAR. We are doing something comparable on Grand Gulf,

17 and I believe that is where Dr. Camp came to me for some of

18 his information for the hydrogen control issue he wrote a

19 memo to Dr. okrent on.

20 I also have to caution everybody that this is

21 preliminary work. We are not scheduled to come out with our

22 report on Grand Gulf and other plants that I will get into

23 until summer. Some of the work is also at this moment on ,

24 review, even the stuf f that is out there. Particularly

^- 25 things that we have supplied in the appendix to NUREG 0956'

,

_ _ _ _ _ _ _ _ . __ ___
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1 AGBeb 1 in April is getting fairly extensive review here.

2 This basically is going to be taken from a paper

3 I presented just recently at the San Francisco meeting of

4 ANS, and I'want to get to Grand Gulf and show you hopefully

5 where some of our numbers are coming from and what they

6 mean. But it is part of the severe accident risk

7 rebaselining and risk reduction program.

8 (Slide.)

9 In the last few weeks this has been put off for a

10 while because of budgetary considerations. We are just

11 looking at plant- specific analyses during this calendar

12 year. We are rebaselining reactor risks. We are also

13 evaluating costs and benefits, and possibly the backfits.

14 (Slide.)

' () '

15 The plants that we are looking at are those of

16 the source term document. Again BMI has not, to my

11 7 knowledge, completed calculations for Limerick yet, the BMI

18 2104 documents, so we are actually looking at five plants

19 and not a Mark II. And I will try and concentrate on Grand

20 Gulf.

21 (S l id e . )

22 I don't know if you have seen this before but it

23 is helpful to repeat I think where we get our information

24 from.

O
(._) 25 We integrate results of the investigations of a
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'l AGBeb 1 lot of other programs. We are getting sequence frequencies

2 of the ~ plants from the ASEP.

3 Also they can be modified by what IDCOR is coming
n(,) 4 up with because in many cases IDCOR has had better

5 communication with the plants than some of us here at Sandia

6 have had as to what is really there now.

7 The accident phenomenology. The containment

8 loads working group, the containment performance working

9 group. We have had our own phenomenological ta sk force,

10 BMI-2104. The severe accident sequence analysis program.

11 We are also taking information from IDCOR.

12 We ourselves have developed containment event

13 trees for each of these containments. They are not specific

~~T 14 to a sequence. Th'ey are for any' sequence at that plant.
(O

15 And all this has been fed into NUREG 9056.

16 We are bringing in some fission produce source

17 ' term thing s for the further part of SARRP to get the

18 risk base and bounds as far as the rebaselining. And that

19 is going to BMI 2104 OUEST program and also from IDCOR.

20 MR. MICHELSCN: When you do your containment

21 event trees, are you including the possibility that the

22 purge and vent valves are open and not closed for the event?

23 MR. KUNSMAN: Yes.

24 MR. MICHELSON: Where do you get your reliabilityF

'- 25 numbers for such large valves?,

.

i
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1 AGBeb 1 MR. KUNSMAN: We have so far, as far as the

2 opening of those--

3 MR. MICHELSON: It's the reclosing.

() 4 MR. KUNSMAN: Reclosing after core degradation?

5 MR. MICHELSON: Reclosing on the loss-of-coolant

6 accident.

7 MR. KUNSMAN: Containment purge valves. Excuse

8 me. I thought yov meant the containment venting in a BWR. i

9 Containment purge valves. We have information

10 from -- I can't remember exactly. There was Weinstein or

11 something. There was a paper published that was looking at
,

12 isolation failures and containment penetrations being left

13 open as a function of time.
*

r' 14 MR. MICHELSON: That's the basis for the

15 probability of the valve to close, already being open?

16 MR. KUNSMAN: An isolation failure would be along

17 tho se line s .

18 MR. MICHELSON: An isolation valve failure would.

19 be a signal for a valve to close and it couldn't for some

20 rea son under the accident condition.

21 MR. KUNSMAN: Maybe I don't understand your
|
l 22 question.

23 MR. MICHELSON: It is more related to PWRs. I'll

24 pass it up. You probably have all of your vent valves~.

25 closed at all times.!
'-

|
|

.
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1 AGBeb 1 MR. KUNSMAN: No, we do not.

2 MR. MICHELSON: You do not? Why not? Was this

3 PWRs as well as BWRs?
im() 4 MR. KUNSMAN: This is PWRs and BWRs.

5 MR. MICHELSON: Then my question pertains.

6 How do you assign a probability to a purge valve

7 closing-when it is normally open under non-accident

8 conditions?

9
,

MR. KUNSMAN: Failing to close given the demand?

10 MR. MICHELSON: Yes, given the accident that

11 creates the demand.

12 MR. KUNSMAN: Okay. I would include that within

13 what I call isolation failures; that is, failir.g to generate

. ~s 14' the signals and then also failing for the valves to<

(_)
15 actuate.

16 MR. MICHELSON: It is both of tho se .

17 MR. KUNSMAN: There is data out there.

18 MR. MICHELSON: Where did they get the data when

19 people have never experienced these kinds of events'in the

20 real world? Unless you have an accident you don't really

21 experience a truly challenging event.

22 MR. EBERSOLE: What Carl is talking about--

23 MR. KUNSMAN: You do get if of f of some kinds of

24 tests. Now whether that's--
,,

()\ 25 MR. MICHELSON: The test is under zero

.
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.2 AGBeb 1 differential pressure conditions.

2 MR. KUNSMAN: Agreed. We have taken a--

3 MR. MICHELSON: So how do you account for the

[J) 4 real accident condition, and how do you adjust the numbers
%

5 that you pull out of the air or pull out of somebody's,

6 handbook or Wherever --

7 MR. KUNSMAN: Let me try to address that from a

8 slightly different perspective.

to adjust it?9 MR. MICHELSON: --

10 MR. KUNSMAN: I was going to be getting to this.

11 We do not come up with a number. We have What we

12 call optimistic, central, and pessimistic answers. I will

13 give you an example of something. Back to, if you will,

*

14 GESSAR, to a Nark III.
*

15 One of the crucial items that must be considered

16 for the Mark III design is whether there is -- shether you

17 bypass the wetwell. If your hydrogen igniters are not

18 working and you do get a burn in the wetwell in the

19 containment, What is the probability upon passing hot gases

20 of the vacuum breakers sticking open? There is no data that
,

21 I know of out there.

22 On that particular question in our containment

23 event tree for the Mark III we looked every place we could.

24 We found something in WASH-1400 that said the failure for
,_
('

25 the vacuum breakers to reclose given the impulsive loading
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3 AGBeb 1 is 10 to the minus 4.

2 MR. MICHELSON: Of course they didn' t have--

3 MR. KUNSMAN: They didn't have hydrogen.

/~N)i 4 MR. MICHELSON: That was out of the air, too.
s_

5 MR. KUNSMAN: That's our optimistic number. I

6 don't remember the exact numbers for central and pessimistic

7 but it wa s-- We raised it like a factor of 15 for central,

8 and I believe it was a factor of 100 for the pessimistic.

9 MS. HAWKINS: It is not the same kind of vacuum

10 breaker.

11 MR. KUNSMAN: That's the only data we have.

12 MS. HAWKINS: But it is not the same design. It

13 is very, very different.

(~ 14 MR. EBERSOLE: From where in the blue sky did
'v}

15 they quote 10 to the minus 4?

16 MR. KUNSMAN: I don't know. I was not involved

17 in WASH-1400.

18 MR. EBERSOLE: You should say that number has no

19 basis in fact; it's a dream number which you are now

| 20 processing into your dream.

21 MR. KUNSMAN: It is identified as that in our

[ 22 report.
!

23 MR. EBERSOLE: So dreams are compounded into
|

| 24 dreams to the nth.
(~)'

''~' 25 MR. KUNSMAN: It is something that-- One of our

i

I
.
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2 AGBeb 1 recommendations is that that should be investigated.

2 MR. EBERSOLE: I . think what Carl was talking

3 about a While ago was the absence of any real belief that

(') 4 the valves would close on the dynamic heads. Way back in
V

5 '68 there was a stack of papers that high about U. S.

6 containment technology at that period in time. And I've

7 said this too many time and it disgusts me to say it again.

8 Most of the PWRs in the country had valves 42

9 inches in diameter. They didn't have a ghost of a chance of

10 closing in the presence of an out-going rush of steam and

11 air. They locked out. Yet we built the containments.

12 MR. KUNSMAN: I would also point out that f r o m--

13 Well, 42 inches is large but as far as, say, about the
.

14 three 'or four-inch line from the source term standpoint ,,

15 this is What BMI is showing and IDCOR seems to be showing as

16 well that it is optimistic to have that failure mechanism in

17 the containment to partially relieve the pressure buildup.

18 The eventual source terms is less outside.

19 MR. EBERSOLE: In another sense, yes.;

20 MR. ETHERINGTON: These valves were supposed to

! 21 be closed, though, weren' t they at that time?
.

22 MR. EBERSOLE: No, they are standing open.
i
'

23 Because of seal leakage and so forth, the operators elected

24 to run with them wide open.
c

rs,

, k) 25 MR. MICHELSON: There are a large number of

1

|

|

|

<
.



5280 08 09 447
2 AGBeb 1 plants in the United States still running that way, except

2 they are now required to have jack them open at certain

3 angles. -

,.,() 4 MR. ETHERINGTON: That was a change from the

5 original philosophy then.

6 MR. EBERSOLE: It was an operational mode, and

7 not examined by NRC.

8 MR. MICHELSON: If you ever get to the point

9 where you really begin to think you've got the numbers by

10 the tail, and then go back and ask the systems engineer

11 whether the valves were closed if the differential pressure

12 rises above a few pounds, you will find that.they have to

13 close them very quickly or they won't close at all. And I-

14 don't find those delap times reflected in probabilistic

15 numbers either. These are all just grabbed out of the air

16 and everybody falls in love with them.

17 MR. KUNSMAN: I know that in the future we will

18 have a lot of opportunity to go over NUREG 0956 and the

19 appendices. And I think one of the conclusions that we have

20 reached coming out of here is that there are a lot of things

21 that are unknown. And I think we've been able to point out

22 where we have to make judgments because we didn't have

23 anything better.

24 And I will repeat, we are undergoing a massive
,_

i )
25 evaluation of our work, at least of that part of it, in''
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1 AGBeb 1 April.

2 (Slide.)
,

3 As far as looking at risk and the costs, we are

) 4 slightly different than what Dr. Kastenberg has presented.

5 We are looking at more than just $1,000 per man- rem. As a

6 matter of fact, I have not yet done any calculations on the

7 $1,000 per man- rem.- I do have some preliminary things here

8 showing total accident costs and of f- site.

9 Total is the on- site costs in which people are

10 talking power replacement and cleanup. The total is the

11 on- site plus the off- site .

12 These are the major sources of information,

13 actually things like IDCOR or programs like IDCOR are

14 through'out providing information to us, or we are taking
}

15 information from them.

16 Risk is simply a frequency times the containment

17 failure mode, probabilities for that frequency, consequences

18 given that failure mode, and associated costs with those.

19 We are doing three different snap shots I-should

20 say a s wel l .

21 (Slide.)

22 If we look back at the plants we are looking at,

23 all of these have had a PRA done for them at some point or

24 other. We are looking at a risk, the cost of the accidents,73
O

25 and the ef fect of safety options for the plant as the PRA

,- - .. . - - _ _ . , - - . . . - - . . . - . --_ . - - . . - - .
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1 AGBeb 1 saw them, as the PRAs have been updated in the interim

2 rebaselining done by the ASEP program, and now ASEP has just

3 finished an additional rebaselining for the 0956 document.

s_f 4 So I think I would call that later before' credits and after

5 credits, but there are three different snap shot s .

6 (Slide.)

7 Our output will eventually be the overall

8 probability of core melting, individual probability of early

9 fatality, these consequences given a core melt, and these

10 same measures over the life of the plant.

,
11 (Slide . )

12 I will put this one up because it came up earlier
.

13 with Dr. Kastenberg.

~

14 The financial risk contributors that we are

15 examining are those that are checked. We do realize that

16 there are some other thing s, but we are not attempting to

17 quantify them.

18 We have early fatalities, injuries, latent cancer

19 fatalities, medical expenses, other of f- site costs including

20 property damage, and on- site , if there are health ef fects,

21 on- site replacement costs, clean-up costs , and the lost

22 capital.

23 DR. KASTENBERG: Can I ask a question on

24 ~ something I brought up in a previous meeting having to dog-
''

25 with interdiction dose?

'
. - -
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1 AGBeb 1 As the interdiction dose changes, the person-rem

2 changes and the of f- site costs change, each inverse to each

3 other. How would you handle that? If you change the

() 4 interdiction dose from 25 rem, which is built in there, to

5 five rem, your person-rem will go way down but your of f- site

6 costs will go say up.

7 So if you use the persen-rem as your indicator

8 for risk it looks like a low-risk situation, but if you use

9 of f- site property as your indicator for risks, it will look

10 like a high-risk situation. So how do you cope with that?

11 MR. KUNSMAN: I think one way of doing that again

12 is we are giving a lot of different measures of risk, --

13 (Slide.)

separating, 'giving both the of f- site and also the14| ,s ---

(
15 population dose at $1,000 per man-rem which will have some

16 interdiction costs.

17 DR. KASTENBERG: You s+ick with the 25 rem?

18 MR. KUNStiAN: Yes.

19 MR. KNECHT: But we have a couple of lines on one

20 of our charts later on.

.21 (Slide.)

22 MR. KUNSMAN: I would like to mention three

23 different snapshorts. These are some of the things that we

24 have been able to verify have either been implemented or
.(

l
'

25 planned for implementation at the various plants,
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1 AGBeb 1 overything from the EPGs to changing of the ADS actuation

2 logic, taking out the drywell in this instance, the new ATWS

3 procedures, and some hardware changes.

() 4 DR. MARK: Excuse me. On the new ATWS

5 procedures, What did you decide they would do for you, and

6 why?

7 MR. KUNSMAN: I just recall that that might be a

8 bit of a misnomer there because one thing that is definitely

9 included in that is the change to 86 gallons slick. And

10 let's see , there is one additional one taking the hemocite B

11 closure at a different level Which gives the operator-- I

12 am not a thermohydraulicist but I believe it gives the
.

13 operator a little more time to react.

; 14 DR. MARK: Was there anything else you looked at

15 in connection with ATWS procedures?

16 MR. KUNSMAN: There is considerable discussion in

17 the reactor safety community regarding Whether they should

'

18 ADS -- the operator should ADS and re flood. That is an
i

19 unknown to us. We looked at it but it is an unknown.

20 There are calculations from Oak Ridge that show

21 that that is very bad. There are map calculations from

22 IDCOR that show that that is very good, or potentially good

23 if everything else fails, because there is a difference in

| 24 what power you are going to reach., - ~
(" 25 We try to stay away from that right now.

|

|

1

- . . , . _ - . _ - . - - - . - - - - . - _ . _ . ,
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~2 AGBeb 1 explain it. This is preliminary results for Grand Gulf.

2 There is only an ordinate here. There is no

3 abscissa so don' t try to look for one. The ordinate is

}
'

4 logarithmic, and you go from ten dollars to ten billion

5 dollars -- or to one billion dollars, excuse me. It's

6 dollars per life of plant.

7 We have divided it into two areas. We have

8 of f- site costs and the total, the total being the
m

9 combination of the on- site and the of f- site.

10 The triangle is the original PRA. The circle is

11 the interim rebaseline based on central estimates. Again we

12 have a before and after credit case, if you will. This wa s

13 the first rebaseline done by the ASEP program. This is the

14 second. (Indicating.) The first, and then the se cond .c,-

15 of f of these central estimates we do some

16 sensitivities. The first one, A, is on sequence frequency

17 for the phenomenology and cost uncertainties are left at the

18 central.

19 I will in a minute' explain What I mean by

20 pessimistic and optimistic.

21 The B uncertainty or the B sensitivity has

22 everything else being central but it's looking at the

23 _ pessimistic and the optimistic.

24 The C, all we do, we keep everything central but
/'N
(_) 25 perturb the cost evaluation. There are uncertainties in the

__
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1 AGBeb 1 cost.

2 DR. MARK: Are those internal events only?

3 MR. KUNSMAN: This is internal events only. Thi s

() 4 also does not include sabotag e .

5 D is the propagation of each of these ranges.

6 As part of the program we are investigating the

7 assumption of various distributions. There is no

8 distribution applied here. Stocha stically on the sequence

9 frequencies it could be applied in part of the source term

10 or the consequence type of evaluation when you are dealing

11 with Whether they are stochastic variables.

12 The people dho have been giving us phenomenology

13 have been unwilling to put a distribution or confidence
.

*

14 limits on them. We call our central estimate in the
U~~.

15 phenomenology area at least a median because we feel the

16 reactor safety community, from all of the information we've

17 been given, we find a substantial portion thinking it is

18 better than that, a substantial portion feeling it's worse

19 than that, that it could be as worse possibly as

20 pe s simi stic .

21 There are probably some people out there dho

22 think it is still worse than that. There is an equal

23 number, if you will, whc think it is as optimistic as our

24 optimistic one. And there are probably some Pollyannas who

' 25 think it is more optimistic than our optimistic evaluation.
,

L.
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1 AGBeb 1 We will be looking at the propagation of --

2 different ways of propagating the uncertainties. For those

3 of you sho may have seen Vugraphs like this over the last

() 4 year or two, this is probably about the third or fourth

5 different way we have tried to show uncertainties so far.

6 DR. MARK: This is for the Grand Gulf site?

7 MR. KUNSMAN: This is for the Grand Gulf 1970

8 census. The 1980 census, we are beginning to run CRAFT runs

9 on it now.

10 DR. MARK: I would assume that i s one of the less

11 highly populated sites. Am I right?

12 MR. VILLA: I think so.

13 MR. KUNSMAN: It is not all that populated. It

14 is not Indian Point.

15 DR. MARK: It is not the Eastern Seaboard at

16 all. Okay.

17 MR. KUNSMAN: By and large financial risk is

18 dominated by on- site costs and not of f- site.

19 There are also. more uncertainties -- or the

20 uncertainty band is greater, potentially greater, I should

21 say, for of f- site costs than it is for total costs.

22 DR. MARK: Could I ask a question?

23 If I look at your after-credits value, your best

24 estimate or the circle, in any. event, with the dot in the
p_
b 25 middle, is it 10 to the 3 dollars per the life of the plant,

|

I

.

= = , , , . . . , ,.9 ...y . - , . . . . - - _ . , , .p , _ , . ._ c__ , _ , ,, , _ . . , ,y .,~,,,.,g . .-
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'l AGBeb 1 which is about 50 dollars a year, I guess? That corre spond s

2 to a very small expected number of curies released over the

3 life of the -- beginning outside of the containment.

() 4 I wonder if you asked yourself as part of this

5 study When you start to get numbers that small, What is the

6 likelihood that something I have not included in the

7 original PRA will now in fact become very signficant and in

8 fact dominate everything that I've got left.

9 MR. KUNSMAN: Let me try that.

10 Some of these calculations originally and now

11 recently have raised sequences that were not found in the

12 original PRA. They are still internal; they are not

13 external.

| r' 14 DR. MARK: If I brought' external in I would have

|kT/
' 15 to -- my best number at the moment would be Kelvin Shiv's

16 number which Ka stenberg mentioned, and that's something, 5

17 times 10 to the minus 5 or so, if I remember correctly,

18 which is a bigger number than you have for your internal

19 events I think in your "after" credits.
|

20 But let's leave external events aside- for the

21 moment. What I'm getting at is when you start getting to

22 numbers this small, it seems to me you have to go back and

23 examine your original assumptions.

! 24 You know, I used.to assume, for example, "I"
; . r~)'
! '' 25 being the PRA analyst, not me specifically, that none of
,

1

i
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1 AGBeb' 1 the big components could fail with any significant

,

2 frequency, or so forth, you know, or certain kinds of

1 - 3 -multiple failures are not included, or certain correlations,

O 4 er 1 ume environmente1 ame1ificatien.,

5 I don't know what it is but if you get the drift

6 of what I'm getting at, you ask yourself when is it likely

7 that these numbers are so small that they are wrong because

8 of things I have not--

9
,

10

11

i 12

13-

1

'
-

$

15
1

16'

17

18,

|

19'

20

f 21

!
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23
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! 24
O

25
;

!
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2 AGBagb 1 MR. KUNZMAN: You forgot common cause, that

2 hasn't been investigated yet. As programs are on-going

3 here, the Army program is looking fairly extensively at

() 4 comr.on cause events in the PRA. As this type of information
-

5 is coming forward we are planning to continually update this

6 over the next several years, given that we have funding.

7 But right now the eauipment is assum,ed in these things to

8 survive.

9 DR. CKRENT: I'm aware of that.

10 MR. KUNZMAN: I appreciate your concern, I agree

11 with it. We have certain limitations on us right now plus

12 there are other programs that are loo':ing into such things

13 but the results aren't in yet. I would hope that we could

14 update this information as those programs report the
'

15 results.

16 MR. CAMP: Did your pessimistic walkthrough

17 assume the equipment always survived? I thought there were

18 some questions on your event trees about the availability of

19 equipment.

20 MR. KUNZMAN: Okay. When I said that the

21 equipment survived, A1, I meant that it survived an

22 environment beyond which it was designed for, beyond the
'

23 design basis, that is, from a heat standpoint or whatnot.

24 But where the sprays would survive, pumping -- the sprays
O
\~' 25 or fans and things like that would survive due to things

,

|
|

I

-
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1 AGBagb 1 like aerosols or pumping grip, we did try to account for

2 that. Again, there is not much of a data base out there, I

3 it's a fine line .in saying equipment qualification. But

() 4 there is a program on here right now at Sandia testing

5 equipment to see if it does survive to what it is supposed

6 to. We are looking at, if you will, one step beyond that.

7 We are assuming it does do that much at least.

8 (Slide.)

9 From a cost-bene fit standpoint, we are locking at

10 a lot of modifications, I believe it's NUREG 0900 that has a
,

11 very extensive list and Brad was kind enough to send on to

12 us a copy of a lot of modifications they are looking at at

13 GESSAR that are compatible -- thi.s doe sn' t really get into

14 specifics, other than independent ECC injection train, but

O 15 we are looking at things to protect the core and also a

16 whole other list for mitigative features.

17 We have access to the results of other programs,

18 like there was an alternating decay heat removal program

19 here several years ago that had an architect-engineer

20 looking at the costs of adding on various specific systems.

21 We had the filtered vent report that an architect-engineer

22 looked at what was the cost of adding on a filtered vent for

23 various designs. We currently have an architect-engineer

24 under contract looking at costs of various mitigative

25 systems.

.
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1 AGBagb 1 Some of those mitigative-type things are listed

2 on this next viesgraph.

3 (Slide.)

/)(_j 4 On viewgraph I wanted to get to because this is

5 the cost-benefit is for Grand Gulf.

6 (Slide.)

7 It ' s the same sort of viewgraph as the risk

8 rebaselining one. What's shown here are the costs and the

9 associated uncertainties of implementing three different

10 safety options and also what the averted risk is in terms of

11 the offset in total dollars. Again this is not $1000 per

12 ma n- r em.

13 The triangle, again, is the PRA as it existed,

r-{ 14 the circle, if you will, is the central estimate. We have

(.)
15 an AC independent hydrogen control system, a high volume

16 vent and an add-on RHR with injection capability for a Mark

17 III for Grand Gulf.

18 The total on the off- site costs will be the same

19 whenever the system itself, the safety option, only has a

20 mitigative event and does not prevent core melt. You have a

21 potential of preventing core melt so the total and the

22 of f- site do have dif ferent averted risk fig ure s . Hydrogen

23 is only going to mitigate, it is not going to prevent.

24 The bar in each pair that's to the left wa s ba sed
,,

'(\') 25 on the initial rebaselining of ASEP and the bar that's to

. ._ _ .- _ _ . . . - - _ . _ . . . . _.
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1 AGBagb 1 the right of a given pair is on the second one.

p
2 Now one of the things that should be pointed out

4 3 -- excuse me, I wa s thinking of another plan.
2s() + 4 Our best estimate for hydrogen control at Grand

5 Gulf is around $1000 per risk of the life of the plant,

6 that's given they already have an AC independent one in

7 there. If you went to an AC independent over the next 40

8 years, you could put one in for $1000, it would be

9 cost-beneficial; our preliminary results.

10 The most pessimistic way -- using our pessimistic

11 estimates you could just barely begin to touch the cost

12 uncertainty figures for cost of implementation.

13 Dr. Okrent, I would expect a question.

-rx 14 DR. OKRENT: No, because it's -- as you staid , at
(, /

15 the moment it only involves internal evants, for example,

16 so --

17 MR. KUNZMAN: There are issues of defense in

18 depth, too, that this does not address.

19 DR. OKRENT: And at the moment I must confess I

20 don't have a feel for what you expect if you have a delayed

21 return of of f- site power after core melt has occurred, what

22 kind of release you would expect?

23. MR. KUNZMAN: We would expect a significant

24 hydrogen burn and, depending on where you fail, if you fail
i, '7)

25 at the spring line and everything passes through the'"
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1 AGBagb 1 suppression pool and out, one thing -- again Grand Gulf, not

2 GESSAR -- but we feel that a burn in the containment is very

3 likely to blow water into the drywell, which is one thing
,m
'q_) 4 IDCOR did not -- or let's see, BMI 2104 did not address.

5 The whole question though I feel about the Mark III is the

6 suppression pool bypass; will the hydrogen burns cause the

7 bypa s s .

8 DR. OKRENT: What's the answer to the question?

9 MR. KUNZMAN: It involves, I think, as was

10 characterized earlier, picking some failure date .out of the

11 , air. We have pointed it out as a very significant.or

12 potentially significant problem and we hope it gets

13 addressed.

14 MR. EBERSOLE: You mean afher hydrogen explosi~on . .

*

(a~)
15 you have disabled the atmospheric return valves, a s a ca se

16 in point? They call it --

17 MR. KUNZMAN: I prefer to call it burning because

18 I don't know if it's actually burned itself or passing the.

19 hot gases.

20 MR. EBERSOLE: Anyway you now have a bypass

21 condition and subsequent emission of steam to the hot core
,

22 will be in the form of a pressurization of the containment

23 without suppression and the containment will surely go

24 because it's not designed fer straight emission of steam.-

25 Well Brookhaven bas already shown the containment

-- ___ _ _ . . ._ .__ . - - _ _ __ _ . . _ _ _ , . _ - - -
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l' AGBagb 1 doesn't last long in that condition.

2 MR. KUNZMAN: Any other questions? That ' s the

3 last viesgraph.

[) 4 DR. KASTENBERG: I had a question. The costs

5 that you had up there, did'they include the power'

6 replacement costs since this is an existing plant?

7 MR. KUNZMAN: Yes.

8 DR. KASTENBERG: While you would be down.

9 MR. KUNZMAN: They include the power replacement

10~ costs for the grid, what it would cost at Grand Gulf itself.

11 DR. KASTENBERG: In the Dennis Perry-Gary Sanders

12 work, the report on the decay heat removal, as I recall,
"

13 those costs almost equaled the hardware implementati'on costs

- 1-4 for the system; is that the case here as well?

15- MR. KUNZMAN: This is right out of the report you

. 16 are referring to.

17 DR. OKRENT: The answer is yes.

18 MR. KUNZMAN: It's about half. That's one of the

*9 reasons by the way for the uncertainty, I should point out,1

20 the upper end generally includes the power replacement. If

21 it can be done without -- at the time of something el se, you

22 will start getting -- that's some of the factors that gets

23 into the uncertainty at the lower end of the costs.

24 DR. KASTENBERG: Just clarify one thing: on your
7

25 offsite costs, does that include a monetization of early and'-
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1 AGBagb 1 late fatalities and injuries?

2 MR. KUNZMAN: Yes, using the Stripp report, a

3 million dollars per early fatality and $100,000 per late

() 4 fatality, Which is in line with -- we' ve got several

5 references there in line with that.

6 MR. KNECHT: On your AC independent guidance

7 system there, the band there that's about a million dollars

8 there, tha t ' s for adding a complete system or did I hear you

9 saying it was just the increment to make it AC independent?

10 MR. KUNZMAN: This would be adding another system

11 to what's already' there, making it the same amount of

12 igniters, having a DC -- Which would be the equivalent if

13 there wasn't one there in the first place.

14 One of the driving costs is the batteries, by the

15 way, and having batteries that are good and seismically

16 qualified. So there's no common mode with other things that

17 are around the plant.

18 MR. KNECHT: And doing this for a million

!- .19 dollars?
|

20 MR. KUNZMAN: That' s correct.

! 21 MR. KNECHT: I think our estimates were a little
|

| 22 higher than that.

23- MR. KUNZMAN: The upper end is a little more like

24 $2 million.,_
I\ 'J

! 25 And one thing that isn't in here is this is based

|

!
!

i

!
:

'
-

.

-. _ , .. .
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1- AGBagb 1 on again preliminary work. I've got later information I

2 haven' t factored into the viewgraph which -- it could be

3 about S3.5 to $4 million, the way we are calculating them

() 4 now.

5 DR. KASTENBERG: Just an editorial comment. I

6 guess if I understand the viewgraph correctly, in a

7 qualitative sense basically we have the same picture for

8 GESSAR. I think what I was trying to draw were those

9 curves, you know, your costs are at one end of the spectrum

10 on whether or not you should go ahead and, as I interpret

11 this, they tend to be at the high end with the pessimistic.

12 view.

13 MR. KUNZMAN: One other thing I should point out

' * *

14 is the optimistic or the minimum, if you will, benefit you

(-]su
15 can get from the hydrogen control system is zero, because if

16 you believe some of the IDCOR models for hydrogen production

17 hydrogen is not a problem, hydrogen production and how it

18 then burns. So in principle you could extend it to zero.

19 DR. OKRENT: If I believed everything IDCOR wrote

20 I guess I would not have bothered to call this Subcommittee

21 meeting.

22 MR. KUNZMAN: Any other questions?

23 DR. OKRENT: I guess that's it. Thank you.

24 It looks to me like we're close enough to the
,_

( -) 25 time for a break that we might as well taken 10 minutes now.'

I
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1 AGBagb 1 Let me ask, is there.a separate Brookhaven

2 presentation? 'That has been covered already. Thank you.

3 So I'm not as far behind as I thought I wa s .
,m() 4 We'll take 10 minutes.

5 (Recess.)

6 DR. OKRENT: Is GE the nex't presenter?

7 MR. KNECHT: Right.

8 DR. OKRENT: Just so I can tell dhere we are in
:

9 item five, should I assume that the NRC has presented as

10 much as it expects to present formally?

11 MR. RUBIN: I believe that to be the case.

12 DR. OKRENT: That includes Brookhaven.

13 So a fter the GE presentation we would be in
, ,

f .

14 position for this general discussion with no further
(/)-s_

15 pre sentation s?
i

16 MR. RUBIN: Can I ask you What the plans are for

17 the rest of the agenda? We have some people who may have to

18 leave a little early. Are we going back to item..four?

19 DR. OKRENT: I hoped to get back to item four

20 today and to take presenters in the order of who has to

21 leave first. Okay?

22 MR. VILLA: What time would we be adjourning

23 then, would you think?

24 DR. OKRENT: No later than 7 : 00.

( 25 MR. VILLA: Okay.s-

i

;

i

- - - - ., . . . . - . . , _ ,, .- _-n.-_-.-.,.-._ . _ . . . , , . _ . . , _ - - . - - - - _-
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2 AGBagb 1 DR. OKRENT: Is that all right?

2 MR. VILLA: At 6:00 we start having problems with
,

3 .Mr. Maxwell catching his 7:00 plane.

4 DR. OKRENT: So we'11 make sure that --

5 MR. VILLA: If he's finished by 6:00, I think

'

6 that --
4

7 DR. OKRENT: What topic sas he going to cover?

even 6:30.8 MR. VILLA: --

9 MR. FOREMAN: Item - four , fire and flood.

10 DR. OKRENT: Remind me if I forget..

11 (Whereupon, the open session of the Subcommittee
>=

12 was recessed, to reconvene in closed session.)

13
~

* *

14,

| 15 <

16

17

18

19

20

1 21

i

22

23

24

25
,

,

'
4

,

!
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_

a280 11 01 500
1 AGBerb 1 FURTHER PROCEEDINGS

2 (Open Session.)

3 DR. OKRENT: Let's see , now: As I look back at

, .

l, ) 4 the agenda that was prepared by our Staff, there wa s one
,

5 item, Item C: Can Containment Performance Criteria for

6 GESSAR be defined. I don't think I heard anybody talk about

7 that.

8. MR. HARDIN: I guess we prepared a statement to

'''
9 make on that.

10 DR.-OKRENT: Let's hear about it.

11 MR. HARDIN: There presently are no containment

12 performance criteria for severe accidents.

13 In our discussions, I think, with Bill Kastenberg

,r S 14 today, if we go down into the other issues on this topic, we
V

15 have felt it wa s rea sonable not to assume safety grade

16 equipment in determining costs for design improvements. And

17 that has been the basis for those studies.

18 There has been some report recently, and we can

19 get you the reference, that concluded that as far as

20 reliability of eauipment that is safety grade and equipment

21 that is not particularly safety grade but it-looks like

22 quality, is that there was no discernible difference in

23 reliability of that equipment. And so we feel that using

24 non- safety grade costs for the RDA studies ha s been a
,_

25 reasonable way to go.'-



ia280 11 02. 509
1 AGBwrb 1 DR. OKRENT: This is not. proprietary, you're

-2 correct, Miss Reporter. You are becoming very discerning.

3 Thank you for calling it to my attention.

_t ) 4 Can I come back to the first question in that

5- item, "Can Containment Performance Criteria for GESSAR-II be'

6- de fined? " Are you saying no, they cannot? I'm not quite

7 sure what it was you said in direct response to the

8 question.

9 MR. HARDIN: No, I wasn't meaning to say that we

10 feel that they cannot be defined, just that they haven't

11 _been defined yet.

12 DR. OKRENT: I'm aware of that. But I am now

13 asking: Can they?

14 MR. HARDIN: I'm afraid I don't know how to

15 answer that. I don't know that there is a plan to try to

16 define any criteria right now.

17 DR. OKRENT: Does G.E. think the containment-

18 performance criteria can be defined for GESSAR-II?

19 MR. VILLA: You' re re ferring specifically for -

20- severe accidents?

21 DR. OKRENT: I suppose that's one way of looking

12 2 at it, since you have a leak rate criteria that I'm not

23 referring to; I'm not talking to Whether you meet the 1

24 percent.or 1/2 percent or whatever it is per day,- 7-
t

25 MR. FOREMAN: Are you referring to reliability on
+
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,

1. AGBerb 1 valves?

2 DR. OKRENT: I'm referring to the likelihood of

3 some kind of release of radioactivity outside the.

-,. ,

.(j 4 containment, given a spectrum of core damaging scenarios.
--

5 And one can write different spectra of scenarios. There are

6 different ways of approaching such criteria.

7 I'm asking whether you think one can define

8 containment performance criteria, like, for example -- and

9 I'm not suggesting this is a good one: given a core melt

10 there is less than one chance in a hundred that 10 percent
,

11 of the iodine or more will be released.

12

13. .

*

14,

|-
15'

16;

17

18

19

20

21

22

23-
.

24

(V3 25

,

. - - - - - , - - , - - , . . - - - - - - - - . . , , , , - . - . . . , , . . , . _ - . - ,
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1 |AGBmpb .1 MR. VILLA: I'm not sure we have the kind of data

2 that would support the kind of criteria you are referring

'
3 to, given a core melt.

() 4 DR. OKRENT: You have a PRA which you are telling

5 us gives a reasonable description of the frequency of core
,

6' melt, and furthermore the dominant causes. And with UPPS

7 you'll have some revised picture but you still -have a

8 picture, and you have certain ideas about :the value of the

9 . pool that you're not bashful about telling us. I'm just

10. trying to see if you can't translate these into containment

11' performance criteria.<

12 (Pause.)

13 DR.'OKRENT: Let me leave it for you to think
.

14 about, and maybe by tomorrow you'll have something to

. O- 15 propose. Who knows. I can always be optimistic.

16 DR. MARK: They surely have an implicit estimate

17 of containment performance because you have core melts and

18 you only have so many releases and release rate, and then a

19 release ~ amount. And so a criterion can be imagined.

20 I'm not sure how you state it, nor am;I quite

'21 sure whether they are a little bit inhibited about saying ,

22- 'Yes, fine,' because the staff is listening.

' 23 (Laughter.)

24 DR. OKRENT: -In fact, if I took a look at the

Q(/
;?

25 numbers that they had in the slide where I used the word:

i

1:

, ._ _ . . - - , - -._, . . . . . . . - . . - _ . m., .- . _ , , - _ - ,_,_.._,___,,,_r.. __, - --
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'l AGBmpb 1- " squeamish," and accepted their stated release fraction of

2 iodine -- which they said was a couple of percent, as I

3 recall -- they already have a performance that beats the

/m
( ) 4 criterion that I put up as an ill-considered straw man
%)

5 because none of those released as much as ten percent of the

6 iodine, as I recall. And the ratio between core melt and

7 the largest relea se wa s ten-to-the-minu s-ten,

8 ten- to- the-minus- six , about already three or four orders of

9 magnitude, and it would beat one in 100.

10 So I'm just saying if I could beat their numbers

11 I would say they would be beating the straw man. I would

12 not seriously propo se that at the moment, but...

13 Well, I would like the staff to think further on

14 this word "can," if they would, and we' 11'come back to it

15 another time.

16 Let me a sk the subcommittee if they have

17 questions now that relate to the group presentations that we

18 have had on value impact issues and so forth .

19 The staff tells us that this is currently an open

: issue; that in their,next safety evaluation report they20

21 probably will arrive at some conclusions. So they are not

22 ready to give'us their conclusions today. And therefore I

23 suppose it may be not fruitful to press them very hard on

24 how they' re going to make their decisions since they haven't
7

.(
'' 25 made them.

|

I
r

|

c
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1 AGBmpb 1 MR. EBERSOLE: Staff contemplates no change in

2 the basic configuration of their activity control systems,

3 is that right?

[) 4 MR. SCALETTI: That's correct, yes.

5 MR. EBERSOLE: In spite of our discussions

6 yesterday?

7 MR.:SCALETTI: I believe that's correct.

8 MR. EBERSOLE: Very interesting.

9 DR. OKRENT: Matters that we talked about

-10 yesterday will be talked about again at the full committee.

11 MR. EBERSOLE: I didn't mention any aspect.

12 DR. OKRENT: Okay. But I think they have already

13 stated that they don't have in mind any such provisions of

/m 14 the same nature.
*

-b
15 MR. EBERSOLE: I would have been astounded to

16 find out that they had.

17 DR. OKRENT: Are there other questions?

18 MR. MICHELSON: Other for today or other for this

19 afternoon?

20 DR. OKRENT: I hope to get back to item number

21 four on the agenda.

i 22 Well, let me assume for the moment that we are

23 done with five -- we can come back to it, and we may very

24 well later -- and now pick up item four.

I') >

\~' 25 Let's see. Now I said that I would try to

i

, _ __ -_,- . . . --_ . - - - . _ _ . - _ _ _ . , . . ... _ - - . _ _ , _ . . - - . , , _ . . _ - - - - .
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1. AGBmpb 1 accommodate people's departure time.

2 MR. VILLA: We're still okay, I think.

3 DR. OKRENT: Why don't we just proceed, then,

-( ) 4 along the lines of the agenda.

5 I guess the first item is key assumptions,

6 omissions, limitations, significant uncertainties,

7' et cetera. And both GE and the staff were supposed to

8 provide us with their insights.

9 Who is up first? GE comes alphabetically before

10 Nuclear.

11 (Laughter.)

12 DR. OKRENT: We have talked about interface
.

13 issues.

r") 14 MR. MICHELSON: Relative to fire and floods.
(/

15 DR. OKRENT: Flood s and fire is picked up

- 16 specifically. -

17 MR. MICHELSON: I thought this was relative to

18 fire and floods, Item A, which are what's open, wha t ' s

19 confirmatory. I thought that ' s what this meant.

20 DR. OKRENT: I see.

21 Is there a presentation the sta f f ha s?

22 MR. SCALETTI: No. I thought that was just

23 general open items related to internal events. And they are

24 all identified in the supplement.
7s
; )

25 DR. OKRENT: Let me suggest we go on to B, C, D''
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l' AGBmpb 1 and E, and then come back and see dhat there may be under A,

2 if you have it. Okay? Fair enough? Or we can pick it up

3 tomorrow morning.

() 4 Anyway, shy don't we begin with 4-B and let GE
.

5 have the first shot.

6 DR. HANKINS: This is assessment of PRA

7 limitations and uncertainties.

8 (S lide . )
-

9 DR. OKRENT: Is this proprietary?

10 DR. HANKINS: I don't think so. No, it isn't.

11 MR. VILLA: We don' t have any more proprietary.

12 DR. HANKINS: Tnis is my chance to do my

13 softshoe.

14 (Laughter.) -
4 - .

^'
15 (Slide.)

'
16 DR. HANKINS: This is a very interesting topic,

17 limitations and uncertainties. And the way we decided to

18 approach it, we get a lot of ouestions about completeness:

19 what about things you don't understand very well; what about

20 conditions beyond the design basis. And what I wanted to do

21 was give you a little bit of insight en the approach that we

22 took to try to minimize errors, if you will, in those kinds

23 of areas.

24 The objective in our doing the PRA was to get as

b(> 25 realistic as possible an assessment of the GESSAR plant

.-,. - - . - . . ~ _ _ . . . - _ . - - . - , - - - - , . . - . - . _ - . - -
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1 _AGBmpb 1 capability to withstand severe accidents.

2 We used a team approach and called upon our

3 system and component design engineers. These are people who

/' 4 work day-in and day-out with systems, with pumps and
(

5 valves. They have knowledge of operational data because

6 -they are getting calls every day from out in the field,

7 saying, 'The system isn't working,' or, 'Can we make the

8 following changes in the tech specs relative to the system.'

9 And so they are very, very familiar with their systems.

10 We also have a second group of reliability

11 engineers. And they.are used to modeling the plant and the

12 systems and PRAs, called fault trees and event trees. They

13 have very good knowledge of previous PRAs and they have very

14 good knowledge of operational data.

\''' 15 Now we maintain an operational data base where we

16 get information -- and this goes back to the ouestion

17 earlier about are you updating information over WASH 1400.

18 We continually get information into our data base on

19 reliability out in the field, and that knowledge wa s

20 utilized in the PRA but in many cases the WASil 1400 numbers

21 were about the same as the numbers that we got from the

22 field and so there was no reason to not use the WASH 1400

23 numbers.

24 We also have a group of plant' performance

.(%
?"

) 25 analysts, and they are the ones who are thermal hydraulic

.
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1 AGBmpb 1 experts. They know how to take codes and adapt them -- and

2 in particular the PRA codes, Which were originally developed

3 in the most part for PWR application -- and change those

4 codes in such a way that they more adequately model the BWR,{}
5 change inputs to the codes, check parts of those codes

6 against codes that we have in house to assess how well they

7 are modeling the BWR.

8 And then in addition we have another group we

9 call systems integration engineering. And this is a group

10 of people Who are responsible for anything that generically

11 affects the entire plant. And so it's sort of the type of

12 person Who has an overview of the entire process. They are

13 not concentrating, if you will, on just one system; they

_ 14 look at the plant as a whole.
''-) 15 MR. MICHELSON: This team approach you are

16 defining here is a team to do what?

17 DR. HANKINS: To do the PRA.

18 MR. EBERSOLE: I want to be sure I get started

19 right so I can listen right.

20 And in the fir st paragraph -- you already

21 eliminated it -- provide realistic and comprehensive

22 assessment of GESSAR plant capability and response to severe |

23 accidents. I take it that you have got yourself in a severe

24 accident and now you are going to show me how you are going

.
25 to deal with it. Is it all --
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1 AGBmpb ,1 DR. HANKINS: It's both. What's the likelihood

2 of getting --

3 MR. EBERSOLE: It's in the prevention aspect as

7n( ,) -4 well. The title up there leads me to think it's all

5 mitigated.

6 Okay. I got you.

7 DR. HANKINS: The objective was really both.

8 DR. OKRENT: While we' re asking questions, I sort

9 of peaked ahead.

10 I was wondering, are you planning to answer the

11 question or to sort of hold our hand and reassure us, if I

12 can ask a provocative question?

13 DR. HANKINS: What I'm saying is I think I'm
.

14 doing both. I ho'pe I'm doing'both.(-
\m/

15 DR. OKRENT: I will listen for the answer because

16 I didn't see it in the viewgraphs.

17 DR. HANKINS: Tell me if I've failed. I'm sure

18 you will. I think I'm going to do both.

19 In terms of the system designers, because PRAs go

20 far heyond the design basis, our interest in it wa s calling

21 on the systems and the pumps and the valves to really go to

22 their ultimate performance. The obvious example of this is

23 the containment vessel itself.

24 The design pressure is 15 psig. Our initial
,

i
\- 25 a s se s sment wa s that it wa s actually a 58 psig ultimate

L .
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1 AGBmpb 1 capability. That's a significant margin there. We also

;

2 wanted a realistic assessment of the plant performance given.

1

3 that 'you had a core melt accident and what -- again, how
v

. ({ 4 would the equipment and systems respond-once you had been

5 given a core melt.

6 (Slide.)

7 And so I guess what I want to emphasize is that

8 the people who are working day-in and day-out designing the

9 sy stem s , having contact with people in the field on systems
,

10 performance, are now being asked to say, All right, what'

11 happens to your system if we go much beyond your experience

'

12 base.' It's relying a lot on engineering judgment'.
I

13 And the reason we felt good in extrapolating
i

*

.

! 14 -beyond the design basis with engineering judgment is beca'use
.

!

: 15 these people are very familiar with their systems. It's not

16 somebody coming in from the outside who doesn't have that

17 kind of day to day knowledge that is trying to make,

'

18 extrapolations.

19 The PRA is basically divided into two halves, i f

20 you will. We refer to the first part, the identi fication of

|
21 the sequences and the core melt frequencies, a s the front

1
22 end of the PRA and 'the fission product transport containment

'

23 event trees and the consequence analysis as the back end of

-24 the PRA. The two groups come together primarily in the

25 construction of the event trees. Here you include not only
;

.

r w - ow- + += w e ev .ce- -,e<, -e , se v 4--~,.---,,w -,-w -e., e.w=
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1 AGBmpb 1 accident sequence and system reliability, but al so

2 phenomenological events that affect the progression of the

3 accident.

() 4 And so we had to -- The reliability people, the

5 systems people, and then also the performance people had to

6 come together and have a lot of meetings and a lot of

7 discussions on every aspect for constructing those-

8 containment event trees.

9 (Slide.)

10 The process that we employed over many, many

11 months in producing this PRA involved daily interaction

12 between some of the -groups that were closely related. We

13 had formal weekly meetings with various representatives of

14 each one of the groups that I showed you ~on the earlier-

(
.x-

15 chart.

16 In those meetings everyone would bring up issues

17 that they were working on and maybe snags or a lack of data

18 in one area, trying to decide how important is this issue

19 because there is a lack of knowledge in this area, there is

20 a margin of uncertainty in that area. In a lot of cases we

21 could do sensitivity studies to say, ' Hey, this isn't very

22 important,' and eliminate a lot of concerns.

23 So when you read the GESSAR PRA you may look at

24 it and say, 'There's not a lot of detail presented here;

_(]s- 25 it's not the 20 volumes of the Indian Point PRA.' There is
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1 AGBmpb 1 a lot of detail that is back in our design record files that

2 is never published in the PRA itself. Therewereanawfuh

3 lot of studies done on every technical issue that was

(,,) 4 brought up.

5 Nobody brought up a technical issue and it was

6 simply dismissed as being unimportant. We talked about it

7 and really tried to evaluate it to see was it important or

8 was there something worth thinking.about, was there

9 something more we needed to do. And then we had an overall

10' internal design review where we brought in other experts

11 within the company that had nothing to do with the PRA

12 originally and asked them to review in detail all of our

13 work and see if there were any holes in the study.

f-~ 14 And it was actually out of that internal de sign
(

15 review that we ended up doing the detailed pool bypass

16 evaluation.

17 (S lid e . )

18 One of the oue stions we were a sked -- I think it

19 was in the first subcommittee meeting -- was how

20 comprehensive was our list of accident initiators. And I

21 think the presentation that wa s given simply grouped the

22 accident initiators into major categories.

23 And I think Dr. Okrent then asked for a more

24 detailed breakdown of accident initiators, and this is

n''- 25 simply a listing of all the sources that we used to

:

I

*
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-1 AGBmpb 1 determine our list of accident initiators for the GESSAR

2 PRA. And I think they are pretty much the standard sources

3 that have been used in other PRAs.

(~)T-
4 (Slide.)

%
5 MR. MICHELSON: Did you invent any additions to

6 that so-called standard list? Or did you find that there

7 simply weren't any that weren't already on the list?

8 DR. HANKINS: I guess I don't know the answer to

9 that question.

10 MR. MICHELSON: Maybe the question wasn' t very

11 clear.

12 DR. MANKINS: I think I understood the question.

13 It .as did we come up with'a new event that had not been

14 previously --

O'' 15 MR. MICHELSON: Based on really looking for new

16 events.

17 Are we 1 coking for new events or are we simply

18 verifying that w' hat other people found as events, they are

19 also events here and so we'll look at them? Did you go out

20 looking for new events?

21 DR. HANKINS: I think we did in the process

22 itself. Someone would come up with what would seem at the

23 time a wild -- a wha t- i f . But that sort of process on the

24 deterministic side goes on every single day.

(')
'w) 25 I happen to be in systems integration, and we
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'l AGBmpb 1 constantly get --

2 MR. MICHELSON: I wa s reasonably sure that the

3 process went on. I wa s .just wondering as a result of the

(~j) 4 process did you come up with any new additions?
x_

5 DR. HANKINS: I can't answer the question

6 specifically for the PRA itself. But I do know, as I have

7 said, daily things will come across your desk about, ''What

8 about this combination of events'. And so I think that's a

9 normal part of our day to day type procedure.

10 MR. MICHELSON: So really we are looking at a

11 rather complete set already when we look at the previous

12 slide. If you go through all those documents you already

13 have a complete set.

14 MR. CAMP: Did you look at Arkansas or Browns-

'~
15 Ferry PRAs? Those may not have been finished when you

16 started this ef fort, I don' t know.
,

17 DR. HANKINS: This would have been whatever was

18 available in late '81 or early '82. And basically what

19 we're indicating here is that it was explicitly included in

20 the GESSAR PRA.

21 There were a number that either were excluded

22 because of design changes, they simply had no adverse

23 consequences in the GESSAR PRA, or they were lumped in with

24 some other event that was very similar.

()
\_/ 25 MR. HATCH: Steve Hatch, Sandia.

_ _ ____ __
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'-2 AGDmpb 1 Where would loss of an AC or DC bus fit in? Is

2 that one that was determined to be negligible, or is that

3 one that was lumped under some other event?

j 4 DR. HANKINS: Of a single bus?

5 MR. HATCH: Yes.

6 DR. HANKINS: I guess what we're saying is the

7 loss of the single bus didn't constitute an accident

8 initiator. I don't know.

9 Ed.

10 MR. MAXWELL: I would expect it to be under loss

11 of normal AC power. A loss of that bus could be -- a 6900

12 volt bus definitely would show up under the loss of power

13 for the division.
'

Would loss 'f power'.to a single
3

- 14 DR. HANKINS: o

'' 15 division result in a trip?

16 MR. MAXWELL: It shouldn't.

17 DR. HANKINS: You see, these are ones that would

18 result in reactor trip. So...
.

19 DR. OKRENT: But that's a kind of a transient,

20 certainly, loss of a bus.

21 DR. HANKINS: These are accident initiatcrs.

22 They will take the plant off line, put it into an of f-normal
:

23 condition.

24 MR. HATCH: I'll make the statement that in the
A
(-) 25 most recent PRAs done at Sandia -- including the Army PRA

r
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2 AGBmpb 'l being done at La Salle -- support system initiating events

2 such as an AC and DC bus have been found -- single AC and DC

3 ' buses have been found which 4i11' not only trip the plant but

{) 4 will also leave you in a degraded safety system stage. And

5' we are interested in finding out how that particular
,

6 initiating event was or was not handled in GESSAR. It is

7 not currently documented in the PRA. This is one area

8 people comment on.

9 DR. IIANKINS: It's something that has been

10 brought up time and time again over the last three years.

11 And I am not the expert in the field. I don't know if Ed or

12 Don wants to address that.
'

13 MR. MAXWELL: Basically we have handled the loss

- 14 of a bus or a single component like that, the design is such
r

15 that we don't go into a plant trip or initiate a condition,

-16 a transient. So it takes a failure beyond a single random

17 tailure.

18 MR. HATCil: I guess that is not the experience we

19 found on other existing plant designs. Perhaps in actual

20 implementation of a plant design the utility perhaps adds

21 loads on some of the safety buses that are not in the GE

22 part of the design that would cause a trip.

23 Our experience has been in the La Salle PRA, and

24 the other PRAs we have been associated with, that there'have
_

25 been numerous AC and DC bus trips, failures of a single bus
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1 AGBmpb 1 that would cause -- mainly you have, you know, balance _of

2 plant equipment on a safety bus such that if you shorted out

3 that safety bus you trip the plant. And we have found this

() .4 to be the case in three or four plants at this point. And

5 it has been.the dominant failure, the dominant contributor

6 to the internal core melt frecuency in several of the

7 plants.,

8 And for that reason we are interested in finding

9 out the further details of how you excluded them from

10 GESSAR.

11 DR. HANKINS: I was just gcing to ask have you

12 looked at relative to the GESSAR design.

13 MR. HATCH: We have not looked relative to the

14 GESSAR-design. -
.

15 MR. MAXWELL: In the GESSAR design we control'

|

16 what is on the safety buses. All of the safety buses are

17 inside the GESSAR envelope, and any load that goes on there

[ 18 has to be put on by us through our design process.
?

| 19 And, for instance, on the ESW, the applicant may
|

| 20 have a bus down at the crib house, or wherever his emergency
7

! 21 service water supply is. But he has to identify each load

22 that he has on that bus and we assure that it is a

23 sa fety-related load. And so that's a benefit of the GESSAR

| . 24 design.

| 25 And one of the things that we suffered under the
:

;

:

!'

|

!
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l AGBmpb 1 GESSAR design and evaluation by people -- it has been a

2 blessing and a cross to bear -- is they tend to evaluate us

3 on What has gone in the past instead of looking at our

4 specific design. And there is a difference.
{}

5- And this is one particular area Where there is a

6- significant difference.'

7 MR. MICHELSON: How could they tell there was a -'

8 difference, though, when you haven't done more than write

9 interface requirements on ESW, as a for- in stanc e . Do the

10 interface requirments clearly exclude the possibility?

11 MR. MAXWELL: They submit their P& ids, their --

12 MR. MICHELSON: At this stage of review, though,

13 you don't have utility -- there isn' t even a utility doing
,

14 any work yet. So at this stage how do you do the*

O- 15 evaluations?a

16 MR. MAXWELL: We have regulatory requirements
,

,

17 that will not allow him to put anything other than a

18 sa fety-related load on a safety-related bus.

19 MR. MICHELSON: Apparently those haven't

20 succeeded, though, in preventing it in the real world so

21 far.

22 MR. MAXWELL: Things have happened in past plant'

23 design that are not possible, I don't think, on these

24 current designs.

.Q'

(_/ 25 DR. 11ANKINS : We' re getting better.

.- . - _ . --- . _ _ - . . . _ . - _ . - - . . - - . - _ . . - . , - _ _ . ,-
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-2 AGBmpb 1 MR. EBERSOLE: I recall a young fellow that says,

2 'This is the list. I'm going to deal with these. Don't

3 anybody ever come in here and give me any more because I am

Ay 4 swamped with this.'

5 So I look at this -- of cour se the se are the

6 ' major recognized normal *-- quote -- transients. I never

7 have been able to figure out just where a transient ends and

'8. an accident begins.

9 But I would tally on to the bottom of this all

10 the LERs I could find and boilers and even PWPs if I wanted

11 to work for a living, and it would be a long tail to this

12 thing here, crudely trying to call some of them transients

13 and others accidents.

-rs 14 As an interesting case in point, one spectacular
-(_)

15 thing that happened at Hatch, where they got the leak, you

16 know, at that time they still had the single drain and

17 vacuum relief valves and the dump volume, and they stuck

18 open and they admitted steam all over the plant and that

19 interlocked with the system so that they could not restore

20 containment cooling.

21 It was a horrendous escalation or succession of

22 events, ca scade . I don't know whether you would call it a

23 transient or not.

24 DR. HANKINS: It is certainly an accident
i
A- 25 indicator.
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-1 AGBmpb 1 MR. EBERSOLE: But I would sort of expect-a long

'

2 rather detailed trail below this list dhich you looked at.

3 Would I be right?

(q 4 DR. HANKINS: I would assume our reliability
,,j

5, engineers look at LERs all the. time. They usually have to

6 deal with it.

7 MR.~EBERSOLE: Well, I just wanted to get my

8 thought across to you that I wouldn't stop here.

9 MR. MICHELSON: In terms of the accident

10 initiators, aren't pipe breaks considered accident

11 initiators?

12 DR. HANKINS: Sure. But these are just the

13- transients.

14 MR. EBERSOLE: These are tra'nsients. That ' s --
' '

15 MR. MICHELSON: Well, I read the top of the

16 slide, not further down. It says Accident Initiators. And

17 I thought this wa s all accident initiators.

18 These are only transients that are accident

19 initiators.

20 DR. HANKINS: Right.

21 MR. EBERSOLE: This is a limited set, Carl.

22 MR. MICHELSON: The rest of the title is at the

23 top -- she didn't show us. It is on the slide that I'm

24 reading here. It says Accident Initiators.

'

25 DR. OKRENT: Before you take it off, in pursuing-
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11 -AGBmpb 1 Mr. Hatch's cuestion a little just so I understand the

2 answer that was given:

3 When Mr. Major gives me this packet of interface

() 4 requirements I am going to read somewhere there something

5 that says 'It is forbidden to connect a non- safety

6 electrical load to a safety bus.' Is that right?

7 MR. MAXWELL: No, Mr. Okrent. You will look and
1

8 you will see a recuirement from RegGuide 1.7 5. And if you

9 look at RegGuide 1.75 it will tell you it is forbidden to do.

10 that.<

11 DR. OKRENT: Now the plants that we are -- Wa s La

12 Salle supposed to meet to RegGuide 1.75?
'

13 MR. HATCH: I would assume so.
.

-
, .

14 MR. MICHELSON: I would assume so..

. 73,

15 MR.-WYLIE: I don' t think that's quite correct.

16 MR. FOREMAN: I wouldn' t a ssume that. I think

17 that RegGuide was too late to permit that.

18 MR. WYLIE: I don't think the RegGuide prevents

19 you from putting non- safety loads on sa fety buses; it just

20 pre scribes the cautions you have to make when you do it.

21 Such as you don' t do it in such a-way that you degrade the

.
22 bus.

23 MR. MAXWELL: That is correct.

24 MR. WYLIE: I mean, it allows you to do it, but

(~)\\_ 25 you have the capacity and you have to use safety grade
1

i

a

l

i

_. . _ , _ _ _ . ,_ _.. ,.,__.- , _ ..__ _ ,._ _ _.__ __ . _ _ _,_ _ _.,_ _ _ _ __.._ _ ,._.__ _ _ _. _ __._ ,._. _ . . _ _ , . _ . _ , , _ _ _ _ _ _ _ .
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1 AGBmpb 1 equipment, and you either load shed it if you -- there are

2 even provisions that allow you so you don't have to load

3 shed.

4 For example, it's normal practice to put turning~'

5 gears on non- safety -- on safety-related buses.

6 MR. MICHELSON: Well, you can get a trip off a

7 safety-related bus easily enough if you start hanging on the '

8 right 1 cads and still meet 1.75.

9 MR. WYLIE: Well, except you use safety grade

10 eauipment When you connect it --

11 MR. MICHELSON: For isolating it, yes. But you

12 can hang them on under 1.75.

13 MR. MAXWELL: We could object very strongly to

14 having a turning gear 'on our safety-related buse s. .

_'- ) 15 DR. OKRENT: What you told me now was not I would

16 see something that is strictly forbidden. What you told me

17 was it would have to meet -- in fact the Regulatory Guide,

18 as far as I know, is not a requirement. I have heard that

19 stated frequently lately. So it's not even clear to me that
i

20 the utility has to meet the RegGuide.

21 But I have just heard now that meeting the

22 RegGuide does not prohibit connecting non- safety related

23 equipment. So I guess I'm back to Mr. Hatch's que stion --

24 original question.
(
( 25 MR. MAXWELL: Sir, if our design recuirements say
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1- AGBmpb 1 that it has to be met, then that's the same as invoking the

2 GE requirement or spec. Recardless of what the NRC feels,

3 if we say RegGuide 1.75 must be met, then it must be met by

() 4 the applicant.

5 MR. MICHELSON: It can be met, though, and
,

6 hanging non- safety loads.+

7 MR. MAXWELL: Under a prescribed condition.

8 DR. OKRENT: That's right. But it has to be able

9 to be shed. But it doe sn' t -- I haven' t heard anyone say

10 that it cannot cause a trip or some kind of transient which

11 escalates to a trip or so forth.

12 MR. MAXWELL: I stand corrected there.

13 It would be -- From the reliability standpoint
,

14 here is some possibility of failure on an isolating device
I

''
15 which would be required which could cause an impact on a

16 sa fety-related bus. But again, 1.75 says that you shall not

17 degrade the Class 1-E system by the addition of this

18 non- safety related load.

19 DR. OKRENT: But I think that's not the issue
s

20 that he raised. What he asked was could loss of a

21 sa f ety-related bus, DC or AC, also have associated with it a

22 trip which puts you into a transient condition.

23 Actually to me the loss of that bus is already a

24 transient. The operator is going to be busv enough that he

25 is likely to trip the plant either in the process of fixing

&

___..._..__._. _.__.______ _ _ _ _
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1 AGBmpb 1 . it or for whatever reason because he can't live indefinitely

2 .without that bus.

3 In any event, What we have heard is that the
!

/~T 4 RegGuide doesn't forbid connecting equipment which would
V

5 lead to a plant trip when you lost the bus. And shat

6 Mr. Hatch and Mr. Camp have been saying is that more recent

7 PRAs -- and Arkansa s isn' t all that recent now; it's a few

8 years, is it not?

9 MR. CAMP: I'm not sure; three years old.

10 DR. OKRENT: Well, whatever. But, of course,

11 that ' s a PWR.

12 But he mentioned -- You know, they have found

13 that this is an interesting event to look at. It's not a

14 negligible --
Os
\' 15 DR. HANKINS: That's what I say, it has been

16 brought up at least a dozen times over the last three

17 years. I know we keep going back and asking the reliability
.

10 people, and we keep coming up with the answer that it's not
;

19 important. But maybe what we owe you is a detailed write up

20 or presentation.

21 MR. MICHELSON: Mr. Hatch.

22 MR. HATCH: Yes. I would like to comment firstt

23 that in the analyses we have done in the past, the reason

24 for the plant trip ha s been fairly contorted. It's not just

() 25 something that's, 'Oh, yeah, if that fails you' re going to

i
|

t
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1 AGBmpb 1 trip the plant.'

2 It has been a fairly contorted; something down in

3 ,the bowels of the plant that -- and actually a lot of them

- 4 we have identified by talking to operators: What happens if

5 this happens and he has traced it down and finally found the

6 relay that would cause the plant to blow down. So it's

7 fairly contorted and not at all obvious.

8 So wha- I was really asking is did GE in their --

9 they have set aside this type of initiating event. Did they

10 do that based on the knowledge that in our design we have

11 put just safety-related equipment on the buses, or have they

12 actually gone through and analyzed the loads that are on

13 their buses and they systemmatically tried to identify these
'

14 types of initiating events. And, if so -- and I belleve we

15 have requested this in past ACRS meetings -- could you

16 provide someone Who has done that analysis to describe the

17 details so we can get a feel for exactly what you have gone

18 through.

19 MR. KNECHT: We did do that kind of analysis. We

20 call it systems failure analysis. And whether or not it

21 picks up some of the things that you asked about, I can't

22 answer that.

23 .I know in terms of our eauipment that we have

24 designed, it certainly looks at all of that with the goal of

O(_j 25 preventing system failure. It has been done. It is done on

,

C__._________._______
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1 AGBmpb 1 every plant -- I shouldn't say "every," most plants.

2 MR. MICHELSON: Clearly it's a balance of plant

3 problem, though, because it's in the feedwater train, for

4 instance, that you can cause these trips. And you either
br~'

5 have to prohibit such equipment from being on the

6 safety-related buses or, if you permit it, then you have to

7 admit that it's later before you even determine what effect

8 it has.

9 You can' t tell that today. And therefore that

10 part of the review has to be done later, at the CP stage --

11 I mean at the OL stage.

12 DR. OKRENT: Or one has to say that perhaps the

13 numbers that we've seen attributed to internal events is
.

14 unduly low, I mean so far as frequency per year..

15 What did Brookhaven do? I can't recall. Could

16 you give us the benefit of your wisdem?

17 MR. SHIUr What se have looked at is the

18 following:

19 We have identified the loss of the two DC buses

20 as an additional initiator. And then we have also looked at

21 one more initiating event: that i s the loss of of f site

22 power coupled with the loss of two batteries or the three

23 batteries.

24 Now with regard to the loss of one particular

() 25 bus, and then leading to a subsecuent challenge of your
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1 AGBmpb 1 safety systems, what we have done -- it can be divided into

2 two aspects:

|
3' First of all, when did I lose the bus -- an,d I |

|

; 4 want to address the first part of that a s given .an initiator
.

|

5 do I lose a bus. Okay. That one we considered in the way

j 6 we treat the fault trees. Okay. So given a challenge of

7 the plant is the bus available.

| 8 But there is an additional question here -- That

9 particular one we have addressed. But the second question

10 is:

11 Given that you failed one bus, how would that

12 affect the core damage frequencies. And I think we have

13 judged it to be lower, less than the ten percent -- less*

14 than s' percent compared with the number we have gotten,
,

' 15 which is three- cr four- time s- ten- to- the- minus- five . The

16 reason is the following:

! 17 You have lost one bus. And again I assume that
!

! 18 given the loss of a safety bus you would trip the sum

: 19 balance of plant, because my experience is the only
|

20 reauirement to tie into a safety bus frcm the balance of
i

| 21 plant equipment is just to make sure that there is
!

22 i solation . The fault would not allow it to be propagated

23 from balance of plant into the safety bus.

24 MR. EBERSOLE: Can I pause a minute? Did you say

.() 25 that you are tolerant of one safety bus failing and that

| 1

|
t

. _ _ _ _ _ _ - _ - _ . _ _ _ . - _ _ _ _
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1 AGBmpb 1 precipitating a station trip?

2 MR. SHIU: Given that there is a failure of a

3 sa fety bus --

/~' 4 MR. EBERSOLE: Haven' t you all done a lot of work

5 to preclude that?

6 MR. VILLA: Yes.

7 MR. EBERSOLE: Can I not say -- I hope I can --

8 that if I look at the safety services at large -- DC, AC,

9 service water, et cetera -- if I look at the failure of any

10 one of these at least redundant channels, that failure

11 should not precipitate a plant trip and thereby burden the

12 residual system?

13 So I think you basis must be wrong.
,

'

14 MR. MICHELSON: By the way, is that your general.

O
,

15 design criteria number two in what you are going to give us

16 as your basic rules?

17 MR. EBERSOLE: That you reauire coincident loss?

18 MR. MICHELSON: You have to have coincident

19 lossos in order to trip the plant? If it is, that ' s great .

20 But I'm looking very hard --

21 MR. EBERSOLE: Yes, that 's beautiful if you've

22 done it.

23 MR. MICllELSON: Yes, that would be nice.

24 MR. MAXWELL: The other things that's done is the |

() 25 subject of the BOB loads on the safety buses. They aren't
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1 AGBmpb 1 there.

2 MR. EBERSOLE: Let me qualify this. I shouldn't

3 say coincident loads, at large coincident load; I should say

() 4 in safety services you require coincident failures trip.

5 But often in non- safety, sure, a single channel failure

6 i s- -

7 MR. MICHELSON: Well, that's dhat we're talking

8 about Je sse, the non- sa fety.

9 DR. OKRENT: Could we let Mr. Shiu finish his

10 sentence?

11 MR. SHUI: We struggled with this particular

12 question when we addressed the common mode failure of the
"

13 two buses because we don' t have enough detail to make an

14 assumption of what would happen. And we highlighted-e]
v

15 specifically in our report that we assumed that given a

16 failure of a bus or a failure of two buses it would lead to

17 a transient, a challenge of plant. If it doesn't, fine. We

18 have erred on the side. And I think it is our

19 responsibility to call this ouc.

20 So if I may continue to try to justify why it's

21 low, the occurrence of failure of one bus in the area of

22 te n- to- th e-minu s- t wo or te n- to- th e-minu s- three , and given

23 that you have degraded the -- if you think of this as an

. 24 initiating event or an initiating frequency in the order of

f YJ 25 te n- to- th e- min u s- th r e e , te n- to- th e- min u s- two , now you are

!

!

|
L



- .- __- -

5280 13 11 539
1 AGBmpb 1 left with one bus.

2 So you will have to select which bus. You will

3 have the RCIC or you could have HPCS because it's tied to

() 4 the third bus, and then you have both buses driving your

5 ADS, or you may for conservative reasons have only one bus

6 for the ADS.

7 So if I take the conservative assumptions that I

8 have lost one side and I have lost the side with the RCIC

9 and part of the ADS and part of the RHR, I would still have

10 the HBCS coupled with the ADS and the RHR. And if you take

11 those frequencies, and just looking at random failures, it

12 is not a major contributor in our mind because in the BNL

|13 analyses it is totally dominated by the three diesel common
.

r~ 14 mode failure. *

~

15 DR. OKRENT: I'm sorry? Dominated by the what?

16 MR. SHIU: The three diesel common mode fail ure .

17 MR. EBERSOLE: Well, but you picked a very neat

18 little_ package there. You picked the package where you have

19 ADS in conj unction with -- Wait a minute. Hang on.

20 .You had high pressure core spray.

21 MR. SHIU: Well, why don't you pick one. Okay.

22 Let's see if we can run through it.

23 MR. EBERSOLE: What I wanted to do is get you a

24 little further down in the system and say, well, now let's

L/ 25 take the heat out of the suppression pool, and remember you

|-

|
,

t

I

f
I

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



5280 13 12 540
1 -AGDmpb 1 have lost half of the capacity to do that.

2 I took it you had invoked a divisional failure.

3 MR. SHIU: Yes.
,m() 4 MR. EBERSOLE: So let's say in a division. And

5 that took out half of my heat removal system out of the --

6 MR. SHIU: But the suecass criteria defined for

7 the successful mitigation or removal of suppression pool

8 heating you only need one train.

9 MR. EBERSOLE: Ah. But there is a fundamental

10 criterion that comes from ANS -- or IEEE 279 and has been

11 propagated into ANS scmething-or-other that says after the

12 occurrence of a transient or a failure you must meet the

13 residual emergency with redundant configurations.
. .

r~s '14 It is a golden rule, and you had better not
\_]

15 violate it, because if you do --

16 DR. OKRENT: Je sse , he ' s '.rying to analyze it
<

17 probabilistically. And if the plant doesn't meet that goal

18 he will forget one number; and if it does...

19 Actually I think what he's saying is it meets at.

20 one and a half, sort of. He can get water into the core by

21 more than one way, but he can only get heat out of a vessel

22 by one...

23 MR. SHIU: That's right.

24 MR. EBERSOLE: Yes, that's what I was getting
(,s)
L/ 25 to.

.

_ , . . . _ . _ . _ .. _
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1 AG Bmpb 1 MR. SHIU: You are handicapped with only one

2 train left.

3 MR. EBERSOLE: And therefore to enter this

() 4 tran sient you are not permis'sive of having a random failure

5 of the residual channel.

6 DR. OKRENT: Except there is time, of a sort.

7 MR. MICHELSON: Well, if service water gets you

8 into trouble how do you rationalize that you must have

9 another service water system now? And one service water

10 system alone, depending on this configuration at the time,

11 will trip the unit before you get into the other service

12 water system, depending on the configuration of the plant.

13 I don't know on GESSAR whether -- Are you running
.

?"T l'4 on two trains al1 the time?"
*

V
15 MR. MAXWELL: That's correct.

16 MR. MICHELSON: You can drop off either one and

17 the plant doe sn' t even know it?

18 MR. MAXWELL: That ' s right, except the

19 divi sions .

20 MR. MICHELSON: All of it's arranged that way.
.

21 You' re okay if you lose one o~ t of two. .u

22 MR. EBERSOLE: Is it fair for me to say that if I

23 look at the safety services, if I drop off one of them I

24 don't precipitate a need for the other one?,

'' 25 MR. MAXWELL: Not by the mere dropping of that
,

- . . , . - - . _ a - n. , _ . . -.- .n, - _ _ _ _ . , . , , . , , . - . _ , , .- ,
_
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1 AGDmpb 1 one.

.

2 MR. EBERSOLE: In the nature of causing a plant
t

3 trip.'

() 4 Well, that's a good design.

5 )!R . MICHELSON: GDC number three.

6 MR. EBERSOLE: That ' s great .

7 DR. OKRENT: You have completed your two cents

8 worth.

9 Mr. Hatch, did you want to make any observations?

10 Did you want to get additional information in this area,

11 or...

12 MR. !!ATCH: Well, dhat we have requested before

13 is either sufficient documentation to allow us' to get a

(~ 14 feeling for what the process GE went through was, or have
e

'

15 talked to a knowledgeable GE person who has actually done it

16 or Who knows the details. And we have not had either of

17 those at this point.

18 MR. VILLA: Can we arrange for him to talk'to a

19 knowledgeable person?

i
20 MR. MICHELSON: I'd like to hear the'

21 presentation, so it's a bigger arrangement than just talking

22 to him.
.

23 DR. OKRENT: We'll have Mr.-Major work on this,

24 And he'll try to-meet both Mr. Michel son's --
f_
i

25 MR. MICHELSON: I'm sure Jesse would probably

4

> -,-----,,v,,, ,,. - . - - ,,,,.m, _ _ , , . , _ , . . . . , , , , , ,,, ., . - ,.- ,,,,-r , - , - ,
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1 AGBmpb 1 want to hear it too.

2 DR. OKRENT: He may not be able to get you all at

3 -the same conversation.

( 4 Mr. Hatch and Mr. Camp.

5 MR. HATCH: I would just like to say one thing.

6 I don' t know if it's a problem in GESSAR, but I have not

7 seen the documentation or talked to the right people to make

8 -that determination.

9 DR. OKRENT: Okay.
,

10 DR. HANKINS: All right.

11 So that was the list that we included.

12 (S lide . )

13 Another one of the questions we were asked wa s

^ *

(~] 14 what about things that were excluded.
v,

15 As I mentioned earlier, we excluded accident

16 initiators with frequencies of less than or equal to

'17 te n- to- th e- minu s- eight , basically on the fact that we

18 couldn' t believe that-an accident that had that low

19 initiating event frequency could possibly be a major*

20 contributor to the GESSAR risk.

21 And in that category we eliminated catastrophic

22 RPV rupture, loss of all DC power and large ex-containment

23 LOCAs.

24 MR. EBERSOLE: May I a sk , on loss of all DC,--

N/
25 power, freauently you find that a plant has got two, three,

, . . - - ,. , . . - . -- , - ., . . , - - . . - . _ , , . . . - - . .,.
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1. AGEmpb 1 four, five, six DC buses, and everybody look s at them en

2 masse and says how great that is. Then you discover, to

.
3 your consternation, that they are so connected that there

() 4 are really only two.

5 DR. HANKINS: Ed, do you want to handle that one?

6 That's your area.,

7 MR. MAXWELL: Yes.

8 There are -- Let's get the count right. There
r

9 are five -- actually six DC major buses in the GESSAR

10 design, bus one, bus two, bus three, bus four -- and those

11 are not interconnected.

12 And then there's H and J buses, dhich are

13 non- sa fety grade, and they are served by one battery. All

* *

14 the other four buses are divisional and they are served by

15. their own batteries and no crossing.
,

16 MR. EBERSOLE: Wait a minute. The other four now

17 are the ones I'm interested in.

18 If I take out all but one of those four am I

19 okay?

20 I only want to get the picture.

21

22

23

24'

fm.

U'

25-

f

i

i
, .- . . -- .. .- -- ., . - . _ .- , - _ _ . . . - , - - - . , _ _ - - , - - . - _ _ . . . , _ . .
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1 -AGBeb 1 MR. MAXWELL: You have to decide which four you

2 want in the context of what I talked about yesterday. If

3 you take out four, for instance, bus four has no core

( 4 ' cooling associated with it. It is strictly an instrument

5 bus. Bus one and bus two are both Division 1 and Division 2

6 so if you take bus one and bus two, I would say you have

7 essentially lost your ability to use Division 1.

8 MR. EBERSOLE: So even though I have four

9 tatteries, _ which is always the claim, -- I've got lots of

10 batterie s -- I really have only a two-bus configuration for

11 sa f e ty . . Am I correct?

12 MR. MAXWELL: No, you have four buses, but you

13 only have two main safety-grade, totally sel f- suf ficient
.

, (] 14 cooling systems, and you have a battery for each system,
: N_/

15 Division 1 and Division 2.>

,

i

16 MR. EBERSOLE: And if I lose the batteries for
,

17 those systems I've had it.

18 MR. MAXWELL: That's correct.

19 MR. EBERSOLE: So I really am in a two-battery
t

i
20 configuration for heat removal, not four.

21 DR. HANKINS: For heat remcva]?

22 MR. EBERSOLE: Th a t ' s wha t he sa id .

23 MR. MAXWELL: That's for long term without UPPS.;

| -24 MR. EBERSOLE: Oh, I understand that. UPPS is7sd,

! 25 great. I wa sn' t thinking--
t

i
,

|

!

t

,

,
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2 AGBeb 1 DR. MARK: We're looking in fact at the moment at

2 both the exclusion of the 10 to the minus 8 and also
|
.

3 Mr. Ebersole is trying to understand -- it is not the first

' (,-) 4 time he has asked this question, in fact -- just what you

5 need to work with regard to the DC power.

6 MR. EBERSOLE: See, what I am only asking is that

7 when you do a calculation on loss of all DC power and you

8 say I ' ve . got 14 batteries, the calculation has to be based

9 on the failure of two of them.

10 MR. MAXWELL: That ' s correct.

11 MR. EBERSOLE: The right two. And does the right

12 two then have a failure rate of 10 to the minus 8 7 That's

13 pretty good for two batteries.

' 14 DR. MARK: Can I a sk , Mr. Shiu,'why do the

15 diesels have such a high common mode failure rate, and not

16 the batteries?, What's the rea son? Do you remember that you

17 told me that the common mode failure of three diesels mas

.8 the dominat'ing contribution to risk? Why can't I get common

19 mode failure of batteries?

20 MT: . SHIU: The BNL number is not like that. It

21 is not 10 to the minus 8 for the failure of two DC buses.

22 I 'm trying to look up-- I think there is really

23 no data available that we could find during that period when

24 se were doing our review, but I.think the number we have
,

\- 25 used, and we called it out a s an uncertain number, wa s on
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1 AGBeb 1- the order of 6 times 10 to the minus 5.

2 But let me go back and try to address that

3 particular question on diesels.

-( ) 4 The number that we have used originally in the

5 review was the GE number Which wa s 6 times 10 to the minus

6 4. And~at that time there were numbers floating around in

7 the order of common mode, three diesel failures, four diesel

8 failure s, on the order of 1 times 10 to the minus 3.

9 There is a plant that went through the PRA. It

10 used 1 times 10 to the minus 3 ccmmon mode failure for four

11 diesels, identical diesels. GE ta s diverse diesels, so a

12 lower value was used by General Electric.

13 We did not conduct a eletailed study looking at

14 the exact failure modes, for. instance, of the diesel

15 itself. But there was a report published, I believe it was

16 by Oak Ridge, on emergency diesels summarizing the various

17 commonalities, if you will, between one division of diesels

18 and another division of diesels, and they break them down,

19 for instance, to the air starters, the service water, and

20 the maintenance crew, and so on and so forth.

21 During one interacticn with General Electric, we

22 were able to identify that commen mode failures of the

23 die sel s were important. General Electric came in with a

24 lower number than 6 times 10 to the minus 4. At that time
-(

'

25 the number I believe was 1 timen 10 to the minus 4.

~, . _ - . . _ . . . _ . . , _ . ____.
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1 AGBeb 1 We went back and and looked harder at the report

2 to see dhether we can give General Electric indeed the

3 credit for tnese diverse diesels, this Division 3. And the

g
4) 4 number that we came up with was 4 times 10 to the minus 4.

5 As to the rea son Why that is so much dif ferent '

G than the battery systems, I can only give you my opinion. I

7 do ne t-- I have not conducted a study to give you any of

8 that insight. I think the battery system is a much simpler

9 system whereas a diesel is an operating system and it is

10 much more complex. You have the fuel oil; you have other

11 maintenance equipment.

12 DR. MARK: We lost the battery system, though,

13 didn't we, on at least one plant?
.

.

14 MR. EBERSOLE: The operator turned it off.j']
.v

15 DR. MARK: It may be a rare event but it ha s

16 occurred already.

17 MR. SilIU: I realize that. And for that

18 particular incident, I think cross-ties were allowed and

19 failure of one bus leading to cascading failures of other

20 things.

21 DR. MARK: There is al, ways a rea son for it

22 occurring. The next time it may be people let the batteries

23 go longer than they should have before replacing .tMem. I

24 don't know. I'm just a little bit interested.
,,

- 25 I am certainly interested in the 10 to the minus
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_1 .AGBeb 1 8, but I wanted to hear a little bit about how you judged

2 one was more probable than another,--

3 MR. EBERSOLE: May I ask this?*

() and how robust this was.4 DR. MARK: --

5 MR. EBERSOLE: Loss of all DC power. Fine. You

6 don't admit that. However, I think it is fair to say, isn't
i

7 it, that if you consider UPPS, which certainly must have a

8 little bitty battery,-- Doesn't it?

9 MR. MAXWELL: Yes, sir, it will have to have one.

10 MR. EBERSOLE: Right. So you've really got three

11 batteries. And our 10 to the minus 8 has to be looking at

12 three batteries, one of which is the UPPS battery. Isn't

- 13 that right?

~Y 14 MR. MAXWELL: That's correct. There will have to(J
15 be a battery in the diesel, for the fire pump, and--

16 DR. HANKINS: But none of this stuff includes

17 UPPS.

18 MR. EBERSOLE: Yes. ' This brings up what Carl

19 mentioned earlier. If that stuf f is not safety grade and

20 tech specked, batteries are just beautiful things to forget

21 and become discharged and sulfated and gone to the dogs at

22 large. So you would have to 1cck hard at that battery over
i

23 there.

24 MR. MAXWELL: Mr. Eber sol e , that's one of the

b)''
; 25 rea sons I thought we should use the fire protection system

i

|

l
,

I

.
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'

1 AGBeb 1 is because the diesels and the equipment associated with

2 that system does have a very rigid set of maintenance and

3 checking procedures to prevent--

() 4 MR. EBERSOLE: But you will still have to open

5 valves.

6 MR. MAXWELL: Yes.

7 DR. MARK: Could I ask another question of

8 Mr. Shiu?,

9 Where did you find Event V on GESSAR II? I can't

10 recallt

11 MR. SHIU: We did not look at Event V, not in

12 this particular view. We forgot.

13 DR. MARK: So your not looking does not suggest
.

i 14' anything with regard to its potential significance?

15 MR. SHIU: No, it is an oversight. We did not

16 look at-- There was a LOCA outside containment that a few

17 gentlemen up there have reiterated on a few different
~

18 occa sions : failure to close of isolation valves and also

19 the Event V situations. We did not look at them for this
;

20 situation.

21 MR. MICHELSON: There is an Event V that you

22 might want to look at. It might be fixed now by GE and

23 might.not, and that is the steam line that goes from the

i .

24 main steam line over to the RHR heat exchangers. There was
/
t
% 25 a time when the operator could operate that at any time and
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1 AGBeb 1 put 1,000 pounds steam into the RHR heat exchanger.

2 Now that might not burst the heat exchanger but

3 it creates a hell of a lot of excitement.
o() 4 MR. SHIU: This is for the steam condensing mode?'

,

5 MR. MICHELSON: This is for the steam condensing

6 mode, but that valve had nothing more than an administrative

7 control to prevent it . from being opened inadvertently at any

8 time. I hope by now it's fixed.

9 So that is what you look for, those kinds of

10 things that are kind of unique here. And that one can get

11 you in serious trcuble because it's got an eight-inch relief

12 valve on the heat exchanger to try to relieve this thing.

13 But imagine blowing steam into cold water and trying to

14 relieve this'whole' situation. i am not sure mechanically
b'N

15 how you end up. It's an intere sting event.

16 MR. HARDIN: We have promised you in the past

17 that we were interested in using the new ASPO codes to

18 analyze an Event V for BWRs, not looking into the frequency'

19 of it, just to try to see what the consecuences might be.

20 And we're having trouble with it. It turns out to be very <

21 complicated and I don't know really if we.are g'oing to be

22 able to be successful.

23 Now we have promised it, but in looking at it it

- 24 looks like there are some very complex phenomena going cn,

'~' 25 and we are still looking at it, so maybe we will give you

- - - .. , - - --- . . - . . . . . --. .. -.
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1 AGBeb. 1 a report on that later. But I think it is felt that the

2 pathway in the Event V would be so tortuous that it would be

3 a lot of continuation of the fission products. That is just
,,

P(_) 4 a feeling we have no#.

5 We are hoping to analyze it but it is turning out

6 to be very difficult.

7 DR. MARK: Okay.

8 You may recall I earlier heard that there is a

9 conclusion by IDCOR. I haven't found it in this summary
,

10 document. In fact they don't put Event V among the list of

11 accidents I think analyzed for the BWR s , but there is a

12 conclusion that it was impossible- in ef fect because even if

13 yo u- -
?

-
*

'
.

14 DR. hat, KINS : The, pipe itself didn't rupture.('N *

%)
15 DR. MARK: The pipe didn't rupture.

16 I must say they didn't tell me Whether they
-

17 assumed a perfect pipe or anything,-but you knod there are a

18 variety of if's that you can put onto that. I am trying to
,

19 learn whether everybody agrees that Event V is physically

20 impo s sibl e , or whether it is still something one looks at

21 for the BWRs in general and 'GESSAR in particular.

22 Did you want to say something?

23 MR. SHIU: Just a comment on Event V.

- 24 BNL has, on a different occasion, looked at this
.f~)-
'~''

25 particular situation for Event V associated with a Mark II

.. . - . . - . _ _ . .. . - - - . . . . . . - - - . . - - . - - - . - . _ . . - . - - --
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1 AGBeb 1 containment. And there are some contributions, not a

2 significant contribution.

3 We have looked at, for example, the LPCI lines
'

. .r'
? 4 -and the RHR lines, and we also look at the LERs. And the

5 argument again, the softness comes because we don' t know

6 when a low-pressure line is exposed to system pressure, how

7 likely would it fill.

8- In one incident it didn't fail. I ruptured some

9 test caps on some of these lines, small lines, but the line

10 itsel f didn' t rupture.

11 I also heard-- I have also seen reports that the

12 paint has peeled off, or some crazy thing s like that. So

13 that is the status of bhat my understanding is concerning

(~T 14 Event V.
V

'15 MR. ERERSOLE: Interestingly enough, they found

16 Event V could be a consequence of the fire problem at Watts

17 Bar, and I presume Sequoyah. It short-circuited the

18 interlock system, so that could be one--

19 DR. HANKINS: I don't want you to gather from

20 this that we didn't look at e x- containment LOCAs. We

21 certainly did, but not the large break. We did look at

22 snall and intermediate size breaks, and specifically the

23 Event V was evaluated in the pool bypass analysis, and

24 failure of the interfacing LOCA.
.O
'' 25 So it wa sn' t a ca se where th'is wa s ignored.
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1 AGBeb 1 MR. MICHELSON: When you looked at large

2 ex-containment LOCAs did you look at -- and I have asked

3 this question before, to make sure we understand it -- did
,,() 4 you assume or did you determine the probability of isoJ ation

5 of that LOCA in the appropriate time? And is that a part of

6 your study?

7 DR. HANKINS: Part of the study is the assumption

8 that you don't have an ex-containment LOCA-- Included in

9 the probability of the ex-containment LOCA is failure of the

10 isolation valves.

11 MR. MICHELSON: It is always isolated.

12 DR. HANKINS: And that's shy--

13 MR. MICHELSON: I say it is always isolated.

14 MR. EBERSOLE: *She didn't say that.. *

Q(~N
15 DR. HANKINS: Up to the 10 to the minus 8 for a

16 large break.

17 MR. MICHELSON: Yes, I think she did. It is

18- always isolated.

19 DR. HANKINS: For a large break at 10 to the
i

20 minus 8.

21 At below 10 to the minus 8, it may not bc

* 22 isolated.

23 MR. EBEDSOLE: What is a large break?

24 DR. HANKINS: We defined it as 2.5 sauare feet.,s

k-),

25 There is a definition.

,

,
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1- AGBeb 1 MR. MICHELSON: Maintaining feedwater is about

2 all.

3 MR. EBERSOLE: Well, usua'lly that criterion is

() 4 based on emission of radiological, you know, effects.

5 DR. HANKINS: No. Ours is pipe size. It's flow

6 area.

7 MR. EBERSOLE: What I mean is that you define the

8 size, based on the hypothetical external dese. When you

9 look at the envircnmental changes resulting frcm an external

10 ex-containment LOCA, then you have to look at the

11 regressive aspects en the machinery of such an accident.

12 I presume you do that because I heard you earlier

13 to say you compartmentalized your system to cause the

('s 14 ' delivery of those events into inaividual ccmpartments which
O

15 would not degrade others w"herein your mitigative equipment

16 was located. Is that correct?

17 DR. HANKINS: You ' ve got-- In the case of the

18 ex- containment LOCAs, there primarily is the steam lines and

19 the feedwater lines in the turbine building.

20 MR. EBE,RSOLE : Yes.

21 DR. HANKINS: There is no credit taken for any

22 mitigation capability.

23 MR. EBERSOLE: Right. I picked the one that

24 wasn't, of course, which was the reacter water cleanup.-

V 25 MR. VILLA: It's a small line.
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il AGBeb 1 MR. EBERSOLE: It's a small one, but it can be

2 very potent in the environmental context. But you fixed

3 that by compartmentalized design, did you not?
,,

j J 4 MR. MICHELSON: I'm not sure that that's true .

5 I'm not sure that you fixed the reactor water cleanup. I

6 haven't found it in the GESSAR write-ups. I haven't found

7- anywhere a discussion of that break unisolated. It is

8 always isolated.

9 MR. EBERSOLE: Well, they said it today.

10 MR. MICHELSON: Did you say that you have

11 analyzed and if so, where can I go and read the analysis?

12 That's all I want to do, is go read it. Or send me a copy

13 of it.

14 DR. HANKINS: This came up in the fir st ACRS)f-)V
15 meeting in L.A. I thought we had addressed it in the second

16 one.

17 MR. MICHELSON: I have yet to see any discussion

18 of the ex-containment LOCA for reactor water cleanup wherein

19 the isolation valves failed to close.

20 DR. MARK: Uhy don't we assume you will get some

21 information, Mr. Michelson.

22 MR. MICHELSON: Until we do, I 'm not sure--

23 DR. HANKINS: Additional assumptions and

24 approximations. We included no partial systems success. In
t')
{
' '/ 25 other words, the cump either delivered its rated flow or it
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1 AGBeb 1 didn't deliver any flow. There is no partial flow.

2 There was no recovery of core cooling once the

3 peak clad temperature reached 2200 degrees Fahrenheit.

rm(,)' 4 In reality, if you did get water after this time,

5 you could probably terminate the accident, and we did not

6 take any credit for that.

7 There was no credit taken for the control rod

8 drive pumps to provide core cooling, which wa s a

9 conservative assumption because if one could maintain water

10 level for one and a half hours, the CRDs provide adequate

11 makeup.

12 The RCIC was nct assumed to operate beyond two

13 hours. The station blackout analysis that was submitted

(3 14 later c'onfirmed that we had actually a six- to ten-hour
U

15 capability on the RCIC. That provided a significantly

16 longer time for restoration of off- site power.

17 MR. MICHELSON: Does it provide its own room

18 cooling?

19 MR. KNECHT: Room cooling and heating. There's

20 a heat sink--

21 MR. EBERSOLE: It is a sufficiently large rocm

22 and it has an adequate heat capacity for ten hours of heat

23 input for the system.

# 24 DR. HANKINS: Equipment aging. We used
7,,
#

~ ' .' 25 operational from WASH-1400 which again is like an
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1 AGBeb 1 operational data base. Obviously we would include some

2 equipment that didn't indeed have aging. That wa s the only

3 way aging was included in our reliability numbers in terms

((,) 4 of essential service water availability because it is not in

5 the GESSAR scope.

6 We had a conceptual design for the essential

7 service water pumps. That's the system where you have the

8 two pumps running and two in standby, any one pump of Jhich

9 is capable of providing sufficient water.

10 Human errors of commission is a very exciting

11 topic. We still do not believe there is adequate

12 methodology to fully address human errors of commission.

13 However, we do believe that system-based emergency procedure

(~} 14 guidelines and the operating procedures derived from those'

. \!

i 15 go a long way toward eliminating that problem.

16 MR. EBERSOLE: Wait just a minute, pl ea se .

17 On human errors of commission, have you required-

18 in your design that you can admit human errors of commission

19 but you have provided for recognition and reversal in

20 reasonabic times?

21 DR. HANKINS: Well, again I don't think we have

22 identified all errors of commission.

23 MR. EBERSOLE: You know, what I'm trying to do is

24 avoid the fellow falling over the cliff and never being able7,

k
25 to come back.'

,

6

- - - , .,- ~ -e-- , , -: ,yg.. -- - . . , , . , -- ,
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'l 'AGBeb 1 As a deliberate design objective you don't have

2 'anything in place which is a one- shot permanent error.from

3 which you can't back out? Is that a criterion in your

() 4 design process? -

5 MR. KNECHT: It is kind of a general cuestion but

6 there is no function that occurs, certainly automatically,

7 in a plant that cannot be overriden by the operator. And

8 that is a fundamental design philosophy.

9 MR. EDERSOLE: Or is there any operator action

10 which, having once been accomplished, he cannot back out

11 from?

12 MR. KNECHT: He can always undo what he's done.

13 .MR. EBERSOLE: Okay.
*

(~T 14 MR. MICHELSON: I think you have to be more,

U
15 careful. For instance, most of your valving in GE designs

,

16 are such that once I go to open the valve it goes full open-

17' before I can close it again,
a

18 MR. EBERSOLE: That 's always true .

19 MR. KNECHT: That's a little dif ferent I think
,

20 than what Jesse is talking about. But a pump that turns on,

'

21 you can turn it off.

22 MR. EBERSOLE: But then you have to say I must

23 tolerate the fact that I've got to go to full span and I am

24 going to catch it when it gets there and come back, and I7s
? 2

-V 25 will still be alive. That's a good example.
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~1 AGBeb 1 Okay. You do that as a matter of practice? Is

2 that right? Errors of commission are correctable by

3 reversibility?

() 4 MR. KNECHT: They are certainly correctable.

5 I don't know that we have gone to the extent of

6 creating some kind of scenario Where he then puts this valve

7 into motion and he has to wait 45 seconds for it to open

8 before he can close it, and he looks at what is the

9 consequence of that.

10 But in this hypothetical, because the only valve

'

11 I can think of that does that of f-hand is the bypass on the

12 RHR heat exchanger, in that case it would have no

13 consequence. But there may be some other valve and I just

/'i 14 can't think of it at the moment. -

U
15 MR. EBERSOLE: May I ask one more question?

16 DR. MARK: Je s se , before you ask another

17 question, I think we' ve been going about two a nd a hal f

18 hour s since the last break, so Why don't we take ten

19 minutes, because we're not going to finish this for a bit.

20 I will need to know after the break just what the

21 timing is, if you have a problem on the fire and the flood

22 discussion. Okay?

23 MR. EBERSOLE: Okay.

24 DR. MARK: Very well.
['

' 25 (Recess.)

.
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1 AGBbrb 1 DR. OKRENT: On the record.

2 DR. HANKINS: Are we done with errors of

3 commission?

js_)jr
4 DR. OKRENT: Dr. Okrent had a que stion that may

5 or may not hav; been related to errors of commission.

6 MR. EBERSOLE: No, it's not. It's a very minor

7 question about RCIC.

8 We found so many cases where the protective

9_ features to isolate RCIC steam lines so that you could close

10 them if they go bad: if those things were dependent on

11 temperature or other devices, which in turn were dependent

12 cn AC ventilation, then at the very time you needed RCIC,

13' the valves will lock closed. But I'm sure you found a way
.

'('' 14 to get around this.
.

15 MR. KNECHT: I can give you -- we did look at the

16 heatup of the RCIC room for station bypass.

17 MR. EBERSOLE: It's the pipe s cha se a s well .

18 MR. KNECHT: And it's in the pipe chase, too.

19 What we ' ve found is that in the se rooms -- which,

20 of course, have the big, thick cement walls all around them;

21 and they're all with, you know, a lot of lagging on the

22 pipe s -- that the heat rate in those rooms did not increase

23 a tremendcus amount before it equalized out, heat input and

- 24 the outflow to the lines. But the RCIC room wa s most

''~# 25 sensitive to the amount of steam leakage coming out of the
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1 AGBbrb' I turbine blades; and that wa s what dominated.

2 And using the amount of steam leakage that is

3 what we get from the turbine vendor as being, you know,

)I 4 maximum degradation of the seals and that sort of thing, the

5' temperature rise in there did not go up to the point where

6 those temperature trips would allow it to go.

7 MR. EBERSOLE: All right.

8 MR. KNECHT: We felt pretty confident that it

9 wouldn't be a problem. In a blackout, it also turned out

10 that that circuitry would have been disabled anyway.

11 MR. EBERSOLE: Of course .

12 MR. MICHELSON: How did you keep your woodwork

13 governor cool enough for the RCIC?

f

("3 l'4 MR. KNECHT: The temperature rise is relatively
*

%)
15 mild.

16 MR. MICHELSON: Well, dhat is "relatively mild"

17 -- a number?

18 MR. KNECHT: It did not exceed something like 120.

19- degrees or something, and the governor can go to 150.

20 MR. MICHELSON: Did the Staff review the heatup

21 of the PCIC room as a part of its review of GESSAR-27

22 MR. KNECHT: It wa s part of our submittal.

23 MR. MICHELSON: But I'm wondering if they

24 reviewed it., ,,

'' 25 MR. RUBIN: I can't speak with certainty. I

- - . _ ._ .. . ...- -_. -- .- . .-- .. --
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1 AGBbrb 1 .believe it was reviewed in some amount of detai.l . But I~

2 don' t believe a very indepth engineering assessment wa s made

3 of it.
4

(_) 4 MR. MICHELSON: But you did it enough, though, to
,

5 assure yourself that their claim of six to ten hours for

6 RCIC availability after blackout was a reasonable number?

7 You have to determine: is that a rea sonable number? And

8 did you make that determination?

9 MR. RUBIN: I believe that wa s done . I would

10 like to check with the --

11 MR. MICHELSON: Next time would be fine.
'

12 MR. EBERSOLE: Finally, on that RCIC, the way I

13 have been used to seeing it, you have an inboard valve,

14 'which i s a 440 thre e- pha se AC valv'e , and it's normally left*

15 open to provide open steam. The outboard valve has been,

16 typically, I guess, a DC-driven valve, to get diversity; you

17 didn't have to do it, but you did it.

18 But the whole premise wa s based on, "G ee , I've

19 got to close it. .I'm anxious to close it. I'm not anxious

20 to keep it open, because I can't even get it open unless it

21 is already open, if I have an AC power failure on one

22 channel."

23 Is that still the configuration?

24 DR. HANKINS: We made a modification.| ,-,

'\ )
25 MR. KNECHT: Let me give you the evolution of

, .

Y

!

\
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1- AGBbrb 1 that a little bit.

2 What you described was the way our plants were

3 designed back in the BWR-4, BW-3 area. On the GESSAR
, . - ,

(_)' 4 design,.it started off with two AC valves, one off each
.

5 divi sion ; and they were normally open. And it was

6 configured that way so that you would have steam to keep the

7 steam lines warm all the way into the engine room.

8 Because of concerns on exactly what you' re

9 talking about, one of those valves may not close. And I'm
,

10 saying that we necessarily agreed with those terms but, at

11 any rate, we did agree to change the design under urging

12 frcm the Staff.
'

13 And so the configuration now is that the inboard
i

'

14 -- or, excuse me, the outboard valve is normally 'open --
}

15 t1R . ERERSOLE: That ' s AC.

16 MR. KNECHT: Both valves are still AC.

17 The inboard valve is now normally closed, with a

; '18 one-inch hole in the disc to allow the line to be heated.

19 During the normal standby configuration, you basically have

20 just a one-inch hole that could pass steam if there were a

21 breakdown in the room. So it i s a very choked-of f

22- situation..

23 MR. EBERSOLE: Well, now, then: how do you get

24 it open when you don' t have AC tb open that valve -- which
O

25 is when you need it?

E

i

6

. . ~ , , , ~ . , , - , . . - . . , , . . . . . . , - - , - , , - - . . , ., -n ,,-o , , - , - - -n-
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1 AGBbrb 'l MR. KNECHT: I'm sorry; it's also been changed to

2 DC.

3 M Rs. EBERSOLE: What' s that?
,i 8

\ 4 MR. KNECHT: It's also been changed back to DC.

5 MR. EBERSOLE: The inboard valve is DC7 I belive

6 it was always argued that those were hard to environmentally

7 protect because of the bush structures, and so forth.

8 MR. KNECHT: Yes. The time you want tolopen that

9 valve is not the time when there would be bad of an

10 environment.

11 MR. EBERSOLE: Okay. All right.

12 That's not really a safety -- RCIC used not to be

13 a safety system, anyway. Okay, I'll buy that. I've got

/~l 14 i t' . I've got the picture. Thank you. I'm finished.*
.tg

15 MR. MICHELSON: Are you saying that your inboard

16 isolation valve, then, is really not a valve, but an

17 orifice?
_

18 MR. KNECHT: Its a standby valve.

-19 MR. MICHELSON: There's only one isolation valve,

~20 and that's the outboard isolation valve? I'm not sure how

21 you meet the primary containment isolation requirements with

22 only one valve, because a valve with a one-inch hole in it

23 is common. I'm sure you won't meet that for leak tightness,

24 if I understood that the disc had a hole in it.q
NJ

25 MR. KNECHT: I think the way that we have made it
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1 AGBbrb 1 is that ~the of f site relea se is analyzed with that on e-inch

2 - hole in it.

3 MR. MICHELSON: Maybe for next time you can
,.

(_) -4 explain why you only need one isolation valve on the RCIC

5 steam line, which sounds.like what you've got.

6 MR. ETHERINGTON: Isn't the turbine --

7- MR. KNECHT: Yes. It may be, but that's a long

8 way from the containment. You know, for containment

9- isolation there's two outboards.

10 MR. EBERSOLE: I really would have thought you-

11 would have put a bypass valve for_ heating.

12 MR. KNECHT: There's a bypass valve as well, and.
.

13 that's normally closed.

~) 14 MR. MICHELSON: Is the Staff aware that the RCIC(V
15 inboard isolation valve has a one-inch hole in the disc?

16 MR. SCALETTI: I don't know. We'll check on
*

<

17 that.

18 DR. OKRENT: We'd better move ahead with this

19 presentation or we will never have a chance to use flood s

20 against fires.

21 (Slide.)

22 DR. HANKINS: Sabotage: I don't think I need to

23 say anything more about that.

24 We did'not do a range of plant sites. We did do
:7 ')
"'

25 sensitivity studies to show that various plant site

-

r- 7
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1 AGBbrb 1 meteorology and demography did not significantly change the

2 results.

3 Design and construction errors: again, the
. ,9
(s,) 4 adequate methodology is nonexistent. I believe there is an

5 interface requirement for a walk-through for the a s-built

6 de sign .

7 Phenomenologically, the only phenomena that we

8 are aware of that has not been included was we did not

9 include the~ base mat penetration failure mode. However,'we

10 did include all failure mode s a s being containment failures

11 with airborne relea ses and, as such, that maximizes the risk

12 . compared to base mat penetration.

13 MR. MICHELSON: I assume that you have certain

(~} 14 areas where there are no pipe breaks; is that right? You
x_-

15 have sections of pipe you declare will never break?

16 DR. IIANKINS : No. We took no credit for " holy"

17 pipe in the GESSAR analysis.

18 MR. MICHELSON: Okay. That wa sn' t the word I was

19 going to use, but I --

20 (Laughter.)

21 MR. MICHELSON: Even between the suppression pool

22 and the first isolation valve on RHR and core spray, you can

; 13 have breaks and accomodate them?
!
L 24 DR. HANKINS: We used the WASH-1400 break,_.

( )'

|
~ 25 frecuency per foot, calculated the length of pipe,

i

I

|.
L.
I

!

|
|

I

- - - _ - - -. _- ____.
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1- AGDbrb 1 multiplied the numbers together, and so that wa s our

! 2 frequency.

3 MR. MICHELSON: So you onded up with it being

rh
1(,T 4' holy solely on the probability basis, though?

5 DR. HANKINS: There was no credit for being holy

6 pipe; it was just standard pipe break numbers.

7 MR. MICHELSON: But you did assume that pipe

8 breaks occur, and you showed how you accomodated the

9 leakage?

10 DR. HANKINS: We recalled that any breaks in that

11 area in the GESSAR design would cause releases into the

- 12: steam tunnel; and all releases into the steam tunnel are

13 driven into the drywell. So a break in that area is
*

14 equivalent to a drywell break.
.

15 MR. MICHELSON: I'm thinking of RHR suction, for

16 instance. The break there is drainage into that particular

17 RHR compartment.

18 DR. HANKINS: But that particular sequence is

19 analyzed in great detail.

20 MR. MICHELSON: Yes. And then you' re going to
.

21 tell me later about how far down this drains, and what

22 happens if it uncover s the se --
:

23 DR. HANKINS: I think Don's got some chart s on
|

24 this.,_s
/ )

'

25 MR. KNECHT: Yes. I do.'~'

|

|

.

-
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_ l- AGBbrb 1 .MR. MICHELSON: But we were going to get into

2 that, I think, another time.

3- MR.~KNECHT: There ' s a section tomorrow on

f
(j 4 bypass.

5 (Slide.)

6 DR. OKRENT: Before we get into this viewgraph,

7- let's see if there are further questions with regard to the

8 G.E. presentation on assumptions, omissicns, limitations and

9 uncertainties.

10 DR. HANKINS: I drew that up because that's the

11 only thing we have to say on Item C.

12 MR. MICHELSON: Now, the Sta f f is aware o f the se

13 a ssumption s -- I mean, these *ere in the .documentations sent

(~'j 14 to you for review, so you have revie 'ed this assumptions.
v

15 Are you in disagreement with any of them?

16 MR. RUBIN: The assumotiens that were put into

17 constructing the PRA? Or are you talking about the

18 limitations and the omissions?

19 MR. MICHELSON: Well,,both the omissions from a

20 PRA are just the same as assumptions; they are assumptiens,
,

i

| 21 aren't they? You assume that you're going to omit

22 something.

23 MR. RUBIN: The direct assumptions were, indeed,

ffs 24 reviewed by BNL and the Staff. I don't believe there was

Lf
l

~

25 explicit treatment of all the omissions. We have discussed
|

!

!

l

!

!



5280 15 10 570
l- AGBbrb 1 those elements ourselves, and with you in previous meetings,

2 to some extent. We are aware of these. We concur that

3 these omissions in the PRA, all that we've been considering,

rx(,,) 4 were discussed by Debbie. The GESSAR PRA and our review of

5 it was generally restricted in scope to What

6 G.E. submitted. We didn't push state of the art, such a s in

7 the areas of sabotage.

8 MR. MICHELSON: I'would assume so. I guess the

9 answer to my question is yes, you agree with the

10 assumptions.

11 MR. RUBIN: -There were some cases Where

12 assumptions were changed in the review. I'm not talking

13 about omissions, now; I am talking about the assumptions

./'l 14 that were used to develop the PRA, such initiating event
U

15 frecuency, things of that nature.

16 DR. OKRENT: Well, I assume that when you tell us

17 what safety improvements are relevant, and so forth, part of

18 the discussion will include how whatever you concluded

19 allows for omissions and uncertainties in the PRA so I'll

20 wait to read all about it -- and, as I recall, with some

21 explanation.

22 Let's see: are there any other questions? I

23 wonder, maybe we ought to jump to the flood and fire

24 auestions.-

I)
' ~ ' 25 DR. HANKINS: I was going to say: that ' s the

r

!
l
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1 AGBbrb 1 entire presentation on human error.

- c

2 DR. OKRENT: Good.

3 MR. VILLA: Probably not all the questions,
.

t'

(m) 4 though.

5 MR. MAXWELL: Dr. Okrent, I wonder if I might
J

6 reverse the order of the presentations, because I would

7 like to have the fire before I have the flood, if you don't

8 mind.
.

9 DR. OKRENT: It doe sn' t matter to me.

10 MR. MAXWELL: Okay.

11 DR. OKRENT: My guess is that you'll draw more

12 questions on fire and you may never reach flood; but let's

13 see. ,

(~}- 14 MR. MAXWELL: That will make me quite happy.
x_-

15- And, furthermore, I would like to start with the

16 last page of this presentation first.
4

17 (Slide.)

18 Now, is everyone with me? We are on the last

19_ page of the fire presentation.

20 The rea son I wanted to start with this is-I
i

21 wanted to repeat something that I have told you before. I

!
! 22 want to --
i

23 MR. MICHELSON: Be fore you get started, to get my

I 24 mind thinking right: is G.E. designing the fire protection
,

~

25 as a part of its scope of design?

|

|
|

. _ _ _. . . _ _ - - _ . _ _ _ . _ _ _ _ _ . __ _ _ _ _
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1 ~ AGBbrb 1 MR. MAXWELL: That's correct.

-

2 MR. MICHELSON: In everywhere, or just in the

3 buildings it's responsible for?
ym
'() 4 MR. MAXWELL: In the buildings that it's

5 responsible for.

6 MR. MICHELSON: Thank you.

7 MR. MAXWELL: What I wanted to show-on this

8 flimsy is that in the GESSAR design, first, we started with

all of our design basis with redundant trains and9 --

10 separate fires. And that wcs one of the bases of our

11 design, and if it met those conditions, it was okay. And we

12 did this long before Appendix R ever came out and before we

.13 knew exactly what our requirements would be.

'14 And if it wasn't, then the next question we asked{},

15 ourselves was: wa s it inside a primary containment? And,

16 of course, we made the decision that GESSAR-2 would not be

17 inerted, so it was not an inerted containment.

18 Then we a sked: did we have separation? And at

19 that time, we brought redundant divisions into the
T

20 containment on opposite sides of the containment so that we
,

| 21 had the drywell between redundant divisions.
|-

| 22 So we had se para tic".; so if it had at least 20

23 feet of separation with no intervening combustibles, it was
;

24 okay.7-

(
'

25 So we went this path (indicating) for the

i

l
i

I.
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.1 AGBbrb 1 GESSAR-2 design.

2 Well, when Appendix R was issued and we looked at

3 it, the thing that we had set as our top priority for-

n(,) 4 determining separation between redundant trains was the very
,

5 first one on the list for Appendix R; and if you meet this

6 requirement in Appendix R, your design is acceptable from a

7 fire protection and separation standpoint.

8 And, in the next one, if you had a non-inert

9 containment, if you had twenty feet of separation, no

10 intervening combustibles, then that wa s acceptable. So they

11 matched what our top criteria was.

12 No w, I don' t want to go into each step of this

13 chart, but if you don't meet -- for instance, if it's not in
,

'

14 containment, or if its redundant trainings and its not
. (~')i%-,

15 inside primary containment, and it does not have separate
I

16 fire areas, you can go over here and there's a train where

17 you can have redundant trains separated by three-hour fire .

18 barriers.

19 Now, to me, there's a dif ference between a fire

20 zone and a fire barrier. A fire zone, to me, is a room with

i
'

21 ceiling, walls, floor and all around is rated three hours;
[.

( 22 and any penetration through there has some protection so

23 that it will pa ss the three-hour ASTM test.

24 As you start stepping down to Appendix R, it
- ,r'_ss

4

' '
- 25 starts letting you have other ways of meeting the required j''

i

(

!

l.
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11 AGBbrb 1 fire separation. If you have twenty feet of separation, no

2 intervening combustibles or fire hazards, then you have to

3 have fire detectors and automatic detection -- automatic

)! 4 suppression -- that's a mistake; it should be " automatic

5 suppre s sion" .

6 So there's a whole ways other than what we chose

7 of what you can use to meet the requirements of Appendix R.

8 And that, in fact, is one of the major dif ferences between

9 the GESSAR-2 design and any other design that I am aware of

10 which precedes this design. And you will find redundant

11 -trains of eauipment in this same fige area protected by
12 sprinklers, automatic suppression and detection, in other

13 plants.

("N . 14 'Now, what this does for you, then, is we don't
(.)

15 get involved in trying to calculate the probability of fire

16 growth in a fire zone. When we did our deterministic
a.

17 analysis for GESSAR-2, we took each fire zone, looked at all

18 the equipment that was in that fire zone, assumed it failed,

19 and then assured ourselves that we had a redundant set of

20 equipment, some way, that would provide the core cooling

21 function.

22 MR. MICHELSON: How did you classify the control

23 room in this logic, since you are not on the left hand side.

24 of the diagram at all? The control room isn't two fire
)

J~' 25 zones.
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-1 AGBbrb l' MR. MAXWELL: Yes, but it has redundant remote

2 shutdown capability outside of the control room, so you can

3 go and provide through the remote shutdown panels the core

( .4 cooling functions that need to be provided.

5 MR. MICHELSON: I understand that. But your

6- argument was that everything was in separate fire areas to

7- begin with,.I thought; and I'm just trying to follow your

8 logic.

9 MR. MAXWELL: No. E said there is a. redundant

10 train, a redundant way, and that's what it says.

11 Okay. And so in effect we can go to our remote

12 shutdown panel, transfer the transfer switches; again, you

13 don't need the control building. An,d that remote shutdown
~

- <

(~' 14 panel is in a separate building with three-hour fire-rated
\~

15 walls; and each building -- between them, separate

16 ventilation systems.

17 MR. EBERSOLE: So you don't invoke the left hand

18 side of that at all?

19 MR. MAXWELL: That ' s right .

20 MR. MICHELSON: I don't understand the logic. In
.

21- the control area or the contrcl building, where you have

22 relay panels or whatever, .you have to provide fire

23 protection.

24 MR. MAXWELL: We dc. We provide fire protection.g-
N )g

,

; 25 MR. MICHELSON: And those aren't separate zones.

,

!

'

.. . -- . . - _ . . . , - . . - . - . _ . . - _ . , - . - - . . . - . - . - . - , _ . -
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1 AGBbrb 1 I suspect there must be some common zones there.

2 MR. MAXWELL: But we can stand a fire in the

3 control room --
<s

(s_) 4 MR..MICHELSON: I can understand that. But

5 Appendix R doesn't necessarily talk about what you can

6 stand. It talks about Where you have sa fe ty- related

7 equipment, here is the fire protection you provide.

8 MR. EBERSOLE: Carl, he has provided shutdown

9 functions in separate regions.

-10 MR. MICHELSON: Well, so do most all plants in

11 existence today provide them. But they still have to

12 provide fire protection Wherever their sa f ety-related

13 equipment is. They don't want to depend automatically on
.

-

("N 14 .any one fife having always to go to, backup control. You
N_/

15 first of all try to put the fire out where it is, and that

16 is dhat fire protection --

17 MR. EDERSOLE: Well, they apply Reg. Guide 175 to

18 all the separated configurations in a common area, like the

19 control room. That is a limited type of separation Which

20 will not stand the intrusion- fire concept.

21 MR. EBERSOLE: But they have to orevide fire

22 protection in those areas, as well.

23 MR. EBERSOLE: They do.

24 MR. MAXWELL: We do.s!
*''/ 25 MR. MICHELSON: I thought you said you didn't use

..
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1 AGBbrb 1 the left hand side of the diagram.

2~ MR. MAXWELL: We don't depend on it to guarantee

3 that we have core cooling.

I. 4 MR. MICHELSON: . That' s true .

5 MR. EBERSOLE: Right.

6 MR. MAXWELL: And we provide the sprinklers, and

7 cable tunnels, and we provide sprinkler systems of the

8 ground floor of the buildings for transient combustibles:

9 but we don't depend on those sprinkler systems or _ fire

10 suppression systems to give us the protection from fire , to

11 allow us to have a redundant capability of removing core

12 heat.

13 MR. MICIIELSON: Nor do other plants. All plants

14 have to provide the alternate shutdown capability as a part}
15 of Appendix R.

16

17
.

18

19

20

21

22

23

24
q'")

m
25

. . ,

e
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1 AGBarb 1 MR. MAXWELL: This one right here will allow you

6:00 pm 2 to have Division 1 and Division 2 devices in the same room
,

3 with twenty feet of separation between them as long as you
,

O'x_j 4 have fire detectors and automatic suppression in the area.

5 MR. EBERSOLE: It leaves you with the question as

6 to how you could survive with an intrusion fire, five

7 gallons of some combustible.

~

8 MR. MAXWELL: Ye s; you put it on the floor, and

9 then you've got to consider the magnitude of the fire. We

10 say the magnitude of our fire is going to be less than that

11 which would be equivalent to a 3-hour standard fire'. And in

12 our deterministic analysis we went through the building

13 room-by-room and confirmed that that was true.
;

'

'

14 MR. EBERSOLE: Do you*have administrative .
{'-}m

15 recuirements against the incursion of combustible substance s

16 as a part of your control over the operator?

17 MR. MAXWELL: We would expect that to be on the

18 part of the utility.

19 MR. EBERSOLE: But since your design is related

20 to scme hypothesis as to how much combustibles might be

21 listed in, there is an interlocking requirement from you to
.

22 him.

23 MR. MAXWELL: That's correct; we have provided,

24 for instance, automatic suppression where we think the7s
'N ]

25 transient combustibles will be coming into the plant, the

i

I

.
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1 AGBarb 1 maintenance and so on; and we tell him that.

2 MR. EBERSOLE: And so much, or more?

3 MR. MICHELSON: You mean you specify five gallons
'f~
.' 4 of acetone or....

5 MR. MAXWELL: I don't think we specify the

6 amount.

7 MR. MICHELSON: But you must keep the amount in

8 mind when you de sign the fire protection feature. It's not

9 good for fif ty-five gallons of acetone, necessarily?

10 MR. MAXWELL: That's correct.

11 MR. MICHELSON: So there must be a part_of your

12 interface requirements with the utility in terms of his

13 maintenance interface, you must limit his combustible,

14 translent combustible, to a certain level.

15 MR. EBERSOLE: You have a fire load.

16 MR. MAXWELL: He ha s to maintain the fire loading

17 that-is consistent with the three-hour fire rating of the

18 structure s and walls. And if he exceeds that by some way

19 it's his responsibility to provide the fire - watche s,

20 additional standby manual systems, or wha t- ever , to take

21- care of that temporary situation.

22 MR. EBERSOLE: There's another aspect besides

23 load. Liquids tend to run all over the place, so they can

24 tran sgre ss the 20- foot space easily. So you must have some

O 25 critical limitation on the smount of liquid combustible.

.
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l '_ AGBwrb -1 MR. MAXWELL: But, again, if he ha s the liquid

2 combustible he is in a fire zone, and we have designed the

3 plant such that that liquid could run all over.
;,m() 4 MR. MICHELSON: Yes; I'm saying you're not

,

5 dependent on the lefthand side.
.

6 MR. MAXWELL: That' s right.

7 DR. OKRENT: Could you explain something to me?

8 You . have a box marked II-G-2-d right in front of you; yes;

9 twenty feet separation, no intervening combustibles. Then

10 if you move over to the left, almost horizontally, you have

11 a box II-G-2-b: again it says twenty feet separation, no

12 -intervening combustibles.

13 But then something else is required apparently,

- 14 and I'm trying to understand what- is dif ferent about a box

15 on the left and a box on the right. Can you help me?

16 MR. MAXWELL: Sir, this surprised me just a

17 little also.

18 This is a flow chart of the actual Appendix R,

19 and these Roman numerals numbers here the references to the

20 section in Appendix R. And dhat this chain here --you see,.

21 it' s 2-A, 2-B, 2-C. And that's what they wrote down in

22 Appendix R if you are outside of containment, the primary

23 containment.

24 Then they said if you are inside of primary

- 25' containment you can meet these reauirements or, if you like,

'
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1 AGBarb 1 you can meet these requirements. (Indicating)

2 And dhat is the difference?

3 MR. MICHELSON: In each case it says twenty feet

() 4 separation with no' intervening ccmbustibles. Do you mean

5 less than twenty feet separation in one case, or something?

6 MR. MAXWELL: The twenty feet separation, no

7 intervening combustibles or fire hazards, fire detectors and

8 automatic suppression. They do not have the automatic

9 suppression inside containment. They say that you can meet

10 it if you have twenty feet inside containment without

11 automatic suppre ssion. .

12 But if you want to provide the automatic

13 suppression, that is also acceptable.

(V~T'
14 MR.'MICHELSON: "I think the argument is, inside *

15 of containment you have a suppression capability; if<~

16 necessary you turn the containment sprays on or Jhat-ever.

17 I think that's the argument on why they didn't describe the

18 inside.

19 MR. EBERSOLE: That's why I wouldn't worry about

20 the transportable--

21 MR. MICHELSON: I'm not sure that's true in every

22 area inside containment, however, by any means. But that

23 wa s the argument pre sented to me.

24 DR. OKRENT: I won't pursue the question.
A

25 MR. MAXWELL: One of the reasons I wanted te show

.
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1. AGBwrb 1 you this is, I'm going to show you some PRA numbers here

2 shortly, and they are based on this line of reasoning, that

3 this is the GESSAR-II design.

() 4 Now, one of the problems that we' ve had -- that I

*5 personally have had, and people doing the PRA -- is to get

6 them to understand tha't the GESSAR-II design is not down in

7 this realm, that it's up here. And dhen they finally

8_ understand that, if they have. generally done any work on PRA
.

9 they say "Nhoops, I have to go back and re-do my numbers. "

10 Now, just backing up one flimsy: reactor shutdown

11 with fire. So on the basis of a design basis, then, these

12 numbers that I'm showing here assume that the location of

13 the fire,for Division 1, this entry across here says we had

fir,e in Division 1, and the assumptions are that the fire(T 14 a
\_)

15 is confined to the fire zone in which it is located within

16 Division 1, and that we have assumed that the fire

17 initiation freauency and the loss of the division is 1.

18 In other words, we just assumed that we have a

19 fire in this Divison and, when we did, we lost the whole

20 division.

21 I'm not trying to set a fire and then if I have

22 maintained part of the division or anything; I just say I've

23 got a fire and I've lost the division.

24 That means, then, that if you've lost this

O 25 division you have the remainder of this eauipment of the
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11 AGBwrb 1 other Divisions 2 and 3, the UPPS, and the turbine building

2 which is a condensate and feedwater system to remove decay

3 heat from the reactor, and any failures in those divisions

O
(,/ 4 are ba sically random failures. --well, they're the failure s

5 that came out of the internal event study.

6 MR. MICHELSON: I think you are making an

7 assumption here that the Division 1 fire, if that's where it-

8 is, is completely put out in three hours, because your

9 barrier to Division 2 is only good for three hours, and you

10 are also making the assumption that there wa s no propagation

11 of fire effects. By that I mean not even smoke,

12 necessarily, getting into the other division, or any heat,

13 that it is completely hermetically sealed relative to fire

14 in one division relative to the other ' division. And a
{a~}

15 thre e- hour fire barrier alone won't give you that kind of

16 protection; because if you talk to the fire barrier people

17 about the amount of smoke you get on the other side of the

18 barrier in a hal f-hour, for instance, you're going to get

19 some different interesting answers.

20 And what happens when the smoke comes out on the

21 other side and gets into the other division, you start

22 actuating fire protection features inadvertently in the

23 other division and you start setting it down. So it's a

24 little more than a random failure process at that point.

'') 25 MR. MAXWELL: A couple of comments, starting from
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L 3 AGBarb' 1 the back: We don't wet it down because we don't have any

2 open head sprinkler systems in the GESSAR-II design.

3 MR. MICHELSON: That helps.

( ). '4 No CO2' that sort of thing, that would get,

.

! 5 actuated by the fire?

6 MR. MAXWELL: There could-be on the diesel.

7 MR. MICHELSON: In the diesel areas, for

8- instance, you have to make sure.that your diesel s don' t

9 accidentally get actuated by the smoke penetrating through.

10 MR. MAXWELL: The fire ha s either been

11 extinguished or has burned out. In the analysis the fuel

12 content in the area is sufficiently los that the fire will

13 burn out at that time.-

.

- (~} 14 MR. MICHELSON: Because you must remove the
,v

15 challenge to the barrier before the barrier rating has been

16 exceeded.

( 17 MR. EBERSOLE: O f cour se , there are fires which

18 you admit involve-all three divisions at one time, which is

19 the control rocm, spreading rocm fire.

20 MR. MAXWELL: That's correct.

21 MR. EBERSOLE: But then you have recovery frcm

22 that by diverse fractions of those divisions somewhere

23 else.

24 MR. MAXWELL: That 's correct, with the remote
'

25 shutdown panel.'-

i
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1 AGBwrb 1 DR. OKRENT: I'm missing something. Are you

2 using three-hour fire barriers cx: not?

3 MR. MAXWELL: Yes. I could put a flimsy up for

| /~T
| (,j 4 you, but it has safeguards information on the bottom of it.
.

5 So this is a number that came right out of the internal

6 events PRA for the loss of AC power for Division 1. And

7 that, of course, is without UPPS.

8 And then I looked at what the UPPS could do for
,

|

9 us, and you'll note that there's about -- where'it's E to

10 the 5th here it's E to the 7 th. So it 's about a factor of

11 not ouite 100 difference there. And the rea son, where we've

12 been talking about a factor of 10 earlier, the difference

13 shows up in these number.s. I took credit for the

14 containment vent portion of UPPS, which is strictly a manual
C]
,

15 valve that has to be opened and opens the safety grade

16 containment vent valve. And there is sufficient time for

17 that operation to occur that the probability number of that

18 one i s 3 xE to the minu s- 3.

19 So you have a much higher probability of the

20 containment venting operation being carried out by the

21 operator at the time it's needed than you do in initiating

22 the total UPPS system, which includes the injection of the

23 water into the core, which ha s to be done in thirty minutes.

04 DR. OKRENT: I don't understand something on
7,

- 25 that. Suppose there were not UPPS, would the total
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2 AGBerb .4 contributions from fire, according to G.E., be the sum of

2 those five numbers?

3 MR. MAXWELL: No, sir; the total contribution of
,

d) 4 fir e-- We have a probability of 1 of fire in each area.

5 In order to add them we have to put a frequency of fire in

6 each of those.

7 DR. OKRENT: There's no frequency of fire in

8 that?

9 MR. MAXWELL: No, sir.

10 DR. OKRENT: I'm sorry; I thought what you were

11 saying earlier was, given a fire, you assumed automatically

12 you lost the division.

13 MS. HANKINS: It ' s a s sumption No . 2 on there.

(~N 14 DR.*OKREIT: You're saying assuming you lose that
v

15 division, in fact it doesn' t matter whether it's due to fire

16 cr wha t- ever , you are just looking at the reliability of

17 what you say is the rest of the plant?

18 MR. MAXWELL: That's right.

19 MR. EBERSOLE: I think there's a little ambiguity

20 here, in that you-- It's really not Division 1, Division 2,

21 because in the auxiliary shutdown centers what you de really

22 retain is portions of those divisions.

23 So it's more complicated than this instance here.

24 MR. MICHELSON: Isn't there any INC cross-talk
(
'- 25 required of this plant between divisions? And where does it
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1 AGBwrb 1 take place,- since it is generally monitored with the

2 position of limit switche s and what-ever? How do you make

3 pure divisions When you have cross-talk?

I) 4 MR. MAXWELL: For instance, on the control

5 building HVAC systems there are two divisional HVAC systems

6 there. If you have one operating and one in standby-- So

7 let's say Division 1 is operating. The Division 2 system

8 has some sensors that were in the Division 1 area to sense

9 whether or not the Division 1 system is performing its

10 function, and, if it is not, then it starts the Division 2
,

|

11 control room cooling system.
L
' 12 Each one of those cases has been analyzed to see

13 what would ba the consequences of failure in the sensors for

r'% 14 Division 2 which are in the Divis' ion 1. "We have looked at*

(_) *

15 them to see if you have a fire in Divison 1 what are the

16 consequences of those failures, and is it acceptable,

17 whatever they are.

18 MR. MICHELSON: You have done that for all of the

19 division s?

20 MR. MAXWELL: That's correct. The manual control

21 is still functional in that particular instance. And we

22 have gone through-- And those exceptions are listed in the

23 fire hazards analysis, and the reasoning as to dhy they are

24 acceptable.

'# 25 MR. EBERSOLE: So you can override the
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1 AGBwrb 1 cro s s- talk? .

-

2 MR. MAXWELL: That 's correct.

3' DR. OKRENT: Is there any way of estimating from

l() 4 experience What the chances that the operator will violate

5 ' conditions on how much combustible can be brought in, or

6 where it can be brought? Because implicit in What you do is

7 an assumption that things will follow the analysis, and you

8 get very low expected consequences from fire as a result.

9

10

11

12

*

13

'' .

(^)
15

16

17

18

19

20

21

22

23

24

D 25

.

.
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-1 AGBmpb. 1 I'm just trying to --

2 MR. MAXWELL: I understand your questi'on. And I

3 can't answer it other than to say that, you know, we say in

() 4 our fire hazard analysis that he shall use good housekeeping

5 practices. But that doesn't stop it.

6 MR. EBERSOLE: You do more than that, don't you?
.

7 You've got to say we have considered the maximum fire source

8 to be thus and such, and of that only certain amounts are in

9 liquid movable form on an operational basis. It's just like

10 you would tell them how to run the turbine.

11 MR. MAXWELL: I'm not certain that we have that

12 written down in a document as such other than wo say this is

13 our design basis for our fire protection system.

DR. OKRENT: Fo'r example, it's not too hard to14 - .

15 envisage rea sons .'hy they would want to bring in

16 combustibles over 40 years.

17 MR. EBERSOLE: They could bring in an acetylene

18 bottle and break the neck off.

19 DR. OKRENT: No, no. I mean for upkeep or

20 oainting or whatever.

21 MR. MICHELSON: These numbers also reflect the

22 reliability of barrior isolation devices such as ventilation

23 dampers that have to close to assure the three hour rating

24 of the wall and that sort of thing. Those are all factored

k# 25 into these numbers?

.

6

L.
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1 AGBmpb 1 MR. MAXWELL: No, sir. But the design, for

2 instance -- Most of the fire barriers in the plant -- or the

3 dampers, the fire dampers, are in ducts between fire zones

s

) 4 within a divisional area.'
-

v

5 MR. MICHELSON: You don't have any between

6 divisions, is that what you're saying?

7 MR. MAXWELL: To answer with a, you know,

8 complete answer, there are some systems -- the standby gas

9 treatment system, for instance, does have ducting running

10 around through the areas. That is designed supposedly to

11 have a three hour fire rated structure.

12 In other words, if you have a three hour fire

13 outside of the standby gas treatment duct it should not fail

,/x 14 under those conditions. If there --

v)!

15 MR. MICHELSON: Is that true of the duct or just

16 the damper assembly?

17 MR. MAXWELL: That's true of the duct in the

18 GESSAR design.

19 MR. MICI!ELSON: You mean your ducting is good for

20 three hours in an 1100 degree fire?

21 MR. MIM ELL: Yes.

22 MR. MICHELSON: That's amazing.

23 MR. EBERSOLE: Let me hypothe size -- Why don' t

24 you tell me, during maintenance operations that you do or do
,_
;

'J 25 not permit oxy-cetylene bottles on, you know, the trucks to'-

.
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1 AGBmpb 1 be brought in with the resulting potential for knocking it

2 over and knocking the neck off the acetylene bottle? Are

3 you rigged for that?

() 4 MR. MAXWELL: Again you are talking about a

5 missile now?

6 MR. EBERSOLE: I don' t care if it sits there and

7 just spews out acetylene. I'm not worried about the

8 projectile; it's the oxygen bottle. If I were going to do.

9 that, that's 2000 pounds.

10 MR. MAXWELL: I can't answer your cuestion

11 completely because I don't know what the equivalent

12 combustible loading of an acetylene bottle is. I haven't

13 looked at it specifically.

s 14 MR. EBERSOLE: What I would not want to hear is
(d\

15 that it would spew out and accumulate, a s it would, you

16 know, a propane cylindar, until it found an ignition source
i

17 and then it just went off with a crack.

18 And I would hope to hear you say, 'Oh, there will

19 never be that much in there by edict from you to the

20 operator.'

21 MR. MAXWELL: Th a t ' s wha t I'm saying. We haven't

22 put that in an interface spec.

23 MR. EBERSOLE: That's not an implausible thing.

24 Those things happen.

25 !!R . MAXWELL: I guess where we are coming frcm,

,

I
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1 AGBmpb 1 right or wrong, is that there are requirements or

2 restrictions on 'the amount ' of combustibles that you could

3 introduce in certain places; for instance, the control

(f 4 room.

5 MR. EBERSOLE: Do you define that?

6 MR. MAXWELL: No, those have been defined by -- I

7- can't recall where they are, whether they are in the

8 Appendix R or the Branch Technical Position. But there are

9 some restrictions. But again, we depend on the regulatory

10 guides that are, in effect, the same for the operator as for

11 us.

12 MR. EBERSOLE: All I am trying to do is get a fit

13 for doing your design and those requirements. And I think

14 yob're telling me that you fit thosd requirements wherever*

15 they are.

16 I don' t want to put words in your mouth.

17 MR. MAXWELL: No, that is correct. We have gone

18 through and looked at the requirements of all regulatory

19 guides.

20 DR. OKRENT: If I understand correctly, you have

21 nine minutes left before you have to depart for the

22 airport.

23 Is there any chance of your giving us five

24 minutes on floods in that nine minutes?

25 MR. MAXWELL: Yes, sir, I can do that in much

.
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1 AGBmpb 1 less time than that, if you will allow me.

2 Mark out " fire , " put " flood" up. That's how

! 3 we' ll start.

() 4 MR. MICHELSON: You just change the words on the

5 slides, of course.

|, 6 DR. OKRENT: All the numbers are the same .

7 MR. MICHELSON: With those kinds of numbers,

8 what's the dif ference?
,

9 (Laughter.)

10- DR. OKRENT: These are internal floods we' re

11 talking about?

12 MR. MAXWELL: Yes.

13 Again, if you get a flood -- and you make the

14 same assumptions because the design of the plant is the' .

V
15 same; and that's why I wanted to get this order -- the flood

16 has been -- Well, let's go to flood. Go to the, if you

17 will...

! 18 (Slide.)

| 19 Let's hit the first flimsy on fl ood .
f

20 Just to re fresh your memory, there are five heat'

21 removal systems capable of af fecting safe shutdown. And we

22 have talked about some of these yesterday. They are

23 sel f- su f ficient .

24 And then there are five separate flooding areas.

Ok' 25 We have the division one area, the division two area of the

.
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2 AGBmpb -1~ plant, the APCS, and then a separate area. The feedwater

2 condensate is in the turbine building. And then we had

3 UPPS, which we said was outside of those and is currently

. ,m() 4 shown in the fuel building.

5 And the flooding study then confirmed that flood s

6 are confined to the area of initiation and that the

7 consequences of internal floods are acceptable. So on that

8 basis again we can go back.

9 (Slide.)

10 And if you assume that you get a flood in an

11 area, in a division one area, and that it incapacitates that

12 division, we're.back in the same set of numbers that you had

13 for fire.
'

(~ And again it's a question of do y6u believe that14

U
15 the things that we have done do confine the flood to the

16 areas where we say that it is.

17 MR. MICHELSON: Well, there is a key assumption,

18 number three. And that is that you are assuming that water

19 doesn't get out of one division into the other. And I.

20 assume that you've got some rea sonable design basis. A

21 three-hour fire barrier is not necessarily a ficod barrier

22 at all. -

23 nut you have assumed, and you have designed, I

24 quess, so 'that .your fire barrier is also a flood barrier up

( 25 to the maximum credible amount of water that can be confined'-

.
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1 AGDmpb 1 within that barrier in the process of a flooding.

2 MR. MAXWELL: That is correct.

3 MR. MICHELSON: And now you get into the

() 4 questions of your assumy : ions concerning how much water

5 might get into that division during the flooding process,

6 and then I get to the questions like reactor water cleanup

7 on isolated...

8 How are you handling all of the water that keeps

9 pouring out of it? You have got to bring it into the

10 reactor to get it -- it has to come back out the hole to

11 take the heat out becau se , un fortunately, it is a recirc

12 line break.

13 MR. MAXWELL: I understand that.

14 MR. MICHELSON: So is that accommodated th'en in-

15 the designs?

16 MR. MAXWELL: I'believe it to be so, sir. And we

17 have promised to get you an answer on this.

18 MR. EBERSOLE: I must mention here something I

19 think that you can do your customers a great favor with.

20 This UPPS system was sort of dreamed up in about

21 ' 6 8 when -- not the internal flood, but the external flood

22 descended on Browns Ferry and it got eight fect above

23 grade. And this little system was going to be put on the

24 refueling floor. And everybody thought it was crazy as hell
O
"w) 25 that you would vent to containment.

,

a ,'-+'-m-- ,e n, . - . - - - . . . _
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1 AGBmpb 1 But you might consider UPPS in the context

2 ultimately of being a savior for the general flood because

3 you're going to have sites that are going to have water way
,

()s 4 above grade someplace. And thie little system will work.

5 MR. MICHELSON: Except for LOCAs.

6 MR. EBERSOLE: I'm not going to combine a gross

7 flood with a LOCA.

8 MR. MICHELSON: Well, that's what a pipe break

9 outside of containment is.

10 MR. EBERSOLE: No, no, no. This is an external

11 geographic flood, you know, the dams.

12 MR. MICHELSON: These are internal flood s ,

13 Je s se .

14 MR. EBERSOLE: I know. I invoked external flood s(~j
V

15 deliberatel, here.

16 MR. MICHELSON: Oh. I think we're dealing with

17 internal here.

18 MR. EBERSOLE: Yes, but I don't want to overlook
,

19 the fact that UPPS can also cope with the gross external

20 flood.

21 MR. MAXWELL: At any rate, to finish off this

22 slide, without UPPS the numbers come out to be, you know,

23 4E- to- th e- minu s- fi f th , - sixth, - seventh ; and with UPPS ,

24 -minu s- seventh , - eighth .

(~h' ,

'l 25 DR. OKRENT: Can I ask a question?'-

*
.

,
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1 AGBmpb 1 On both this one and the previous one on fires

2 there is a summary which states that the highest probability

3. of damage of 'hatever -- 7.4 time s ten-to-the-minus- seven is

(^l 4 acceptable. But if I understand. correctly your actual
%s'

5 estimate is lower than this by some frequency per year. Am
,

6 I correct or not?

7 MR. MAXWELL: The actual estimate of core damage

8 or...?

9 DR. OKRENT: Yes.

10 Again I assume that that 7.4 times

11 ten-to-the-minus- seven assume s that a flood occurs once a

12 year in the turbine building, the flood that you are really _

13 concerned with?

14 MR. KNECHT: A robability of one.'

15 DR. MARK: It just occurred.

16 ,M R . MICHELSON: The probability of occurrence is

17 very small . So now you are in the ten-to-the-minu s-ten

18 range.

19 DR. OKRENT: I was just trying to understand

20 whether I should take these numbers as an absolute number or

21 a conditional number because they are stated as if they were

22 an absolute.

23 Can I ask the Brookhaven people, have they looked

24 at seismically-induced internal floods and fire s?
.p
\

- 25 MR. SHIU: Not sei smically-induced fire, nor

_
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1 AGBmpb 1 sei smic-induced flood.

2 We looked at flood very briefly. And, again,

3 what we have assumed is the following:

() 4 We have looked at two types of failures: mainly

5 related failures and rupture failures of pipings or

6 disassembled components, things like that. And if you

7 exclude the feedsater system, a ssuming the feedwater doesn' t

8 go through the pool, the frequency is rather small, on the

9 order of ten-to-the-minus- five or thereabouts. GE had

10 claimed that their rooms are leak-tight.

11 On a separate issue, when we are looking at

a little12 potential bypass of the pool we would have spent

13 more time looking at the RHR rooms, and we found out in one

14 of the drawings there are what they call blow-cut' openings.m.
,

15 And in other area they are talking about the doors; they are

16 leak-tight up to 15 inches.

17 So apparently there is some discrepancy. And we

18 haven't been able to reconcile that.

19 It would make a differedce if indeed water can

20 migrate from one room to another, because once it goes out

21 into the corridor -- and if you assume the 15 inches hold

22 for all doors, then it has the potential of flooding no

23 other rooms.

24 There is also one other aspect, and that is other

25 lines, you know, be sides the safety steam line, water line,

.
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1 AGBmpb 1 and fire lines and protection systems and so on, are there

2 any balance-of-plant lines, you know, these nitty-gritty
,

3 lines that run through the rooms, those we just hav,e not

() 4 been able to determine. And I think at times they could

5 become important if one is not careful in routing these

'

6 lines.

7 And furthermore, how and where you locate your

8 critical components is also important. Do you sit them

9 close to the floor or high up in the elevation with regard

10 to the room.

11 We have found in another review that some

12 equipment is indeed very' low, but their containment

13 configuration was also poorly designed. So that didn't*

14 apply here in this case. .

O 15 But those are the kind of open items or the

16 things that we have identified. We did not calculate a core

17 damage . frequency as such due to flood.

18 MR. EBERSOLE: It's interesting. You have

19 designed your plant for a band-width of earthquake s, well, I

20 guess wind velocities, et cetera, et cetera. Do you have

21 accomodation in your design for a range of external flood

22 heights and rates of approache s of flood s? And if not, why

23 not?

24 MR. SHIU: There is a maximum allowable flood,

'

25 external, and I don't know what it is.

.
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1 AGBmpb 1 -MR. EBERSOLE: Is it above grade?

2 MR. VILLA: We're not real sure. But I think

3 . it's two feet above grade.

^') 4 MR. EBERSOLE: Two feet above crade.
[G

5 l Do you think that's going to not limit your

6 siting availabilities?
'(

7 MR. VILLA: I believe it's a number that can be

8 relatively easily adjusted to different sites.

9 MR. EBERSOLE: I recall you to Secuoia, where it

10 is 40 feet above grade. -

11 MR. VILLA: For that reason.

12 MR. EBERSOLE: And can you accommodate that?

13 MR. VILLA: No.

'

14 MR. EBERSOLE: You could with this UPPS in the.

73 ,
~

(_) 15 right place.

16 MR. VILLA: I don't know. You may be right.

17 MR. EBERSOLE: Sure, on the refueling floor.

18 MR. MICHELSON: How do you handle your

19 penetrations with individual barriers relative to the

20 requirements of the divisional barrier withstanding

21 hydrostatic forces?

22 Do you give as an interface requirement the

23 nature of the penetration and piping and so forth with its

24 hydrostatic rating or Whatever? Because I think When you go

'O
\,_/ 25 to balance of plant you're going to find a lot of pipes that

>
--
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1- AGBmpb 1 have to penetrate divisional barriers, air lines and so

2 forth, the normal building service area has to wander around

3 in the various divisions for non-safety usage. A number of

( 4 cooling water pipes and so forth might have to do the same.
. V)

5 MR. VILLA: These are not balance of plant.

6 Those are non- sa fety grade nuclear add-on systems and they

7 are part of the GESSAR II design --

8 MR. MICHELSON: You mean the service air for

9 normal maintenance usage is in your scope of supply?

10 MR. VILLA: That's correct. It's in our

11 building s --

12 MR. MICHELSON: And you don't have any pipe

13 penetrations of divisional barriers,' then, is that correct?

14 MR. VILLA: No, sir, that's not correct.
_s

15 MR. MICHELSON: Well, if you do have it, then,

16 how do you handle it? Do you design these for certain

17 hydrostatic loading s?

18 You claim that the water,can't get through the

19 barrier. Then it must be way abcVe any potential water line

20 or you have to design for a certain water line.

21 MR. VILLA: The pipes that I'm aware of that I
,

22 can think of in my mind -- and let me say I'm not mechanical

23 -- but they're high up above the floor. And again, if there

24 is a penetration there, well --
.

TT
(_/ 25 DR. OKRENT: Do you care if it's past si x- thirty?

.

t

- - ' - - - m s,, *. _ _ , _
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1 AGEmpb 1 MR. VILLA: I'm starting to.

2 DR. OKRENT: I would suggest that we're not going

3 to be able to conclude anything that we have to conclude on

() 4 flooding right now.

5 And so you might just as well not miss your plano

6 if you can still make it.

7 MR. VILLA: I can. And I appreciate it.
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1 AGBwrb 1 DR. OKRENT: In fact, let me ask this:- Does the

4

2 Staf f have presentations in the area of fire or flood?

3 MR. SCALETTI: We have nothing. "

.

.s, j 4 DR. OKRENT: Did you have something on 4, Agenda

5 Item 47

6 MR. MICIIELSON : That doesn't exclude him from

i 7 questions, though, does it?

8 DR. OKRENT: What se'll probably do is begin

9 tomorrow morning with questions from the Subcommittee and

10 consultants in the area of 4 or 5, if they have any. And

11 then we will-- But not for too long, because we do want to

[3 - 12 cover the principal items on the morning agenda. And we

13 will adjourn no later than noon.
,

14 I' think it has been a long enough day, and maybe

i. 15 we can all benefit from a little bit of rest. It is later
!-

16 for some of you than it is for me; it's only 5:35 by my

17 watch.

i 18 The meeting is recessed.

19 (Whereupon, at 6:35 p.m., the Subcommittee was

20 recessed, to reconvene the following day. ),

|
'
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FOR TASK III

Cost estimates include:
e Material at est. cost() Labor at $340/ man-shifte

Supervision at $6000/mmoe

Engineering at -15%e '

Field engineering--paper, checking, etc., 12%e
.

Inflation during job-short term-4%e

Design for seismic spec of plante

.

and does not include: .

.

Property cost or usee

Cost of construction financinge

Contractor profit or utility feee

Paper trail for QAe

Greater contingency than 25%e

Extra because its " nuclear" such as delayse

.

|()
1

.

|
|
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.
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i

LARGE CHILLED FILTER SYSTEM (IN DOLLARS /THOUSAND)
,

PROPERTY MOST
PER + OA/QC CONSE RVATIVE

REPORT + CHARCOAL B412

PROPERTY 9000 FT 9 $50/FT
- 450 4502 2

200 200 400
DESIGN AND ENGINEERING
DEVELOPMENT AND TESTING FILTER SYSTEM 150 150 300

CONCRETE (900 YD AT $600/YD )* 540 540 6003 3

2 AT $10/FT ) 100 100 2002INSULATION AND COVER (10,000 FT

FILTER BED ROCK - SIZED AND CLEANED 25 25 50

3(500 YD3 AT $50/YD )
CHARCOAL - PREPARED (100 YD AT $250/YD ) 25 100 2003 3

60 85 300
PIPING - 10-FT INLET DUCT AND

REFRIGER ATION LINES * 25

DOOR TYPE RELIEF VALVES WITH SHELTER * 100 100 200

REFRIGERATION PLANT - DUAL UNITS, 3-TON 170 170 350

CAPACITY EACH WITH BLOWERS AND HEXES -
25 KW EACH (STREIF,1984)*

BUILDING FOR REFRIGERATION PLANT - 1000 200 200 200

2(1000 FT2 AT $200/FT )
DIAPHRAGM SEAL AT INLET AND EXIT * 40 40 100

935 1500
OA + QC @ 100% ON STARRED ITEMS

1635 3095 4850
SUBTOTAL

FIELD OVERHEAD (16%) 265 495 775'

\ SUPERVISION (4 MEN,8 MO) 200 200 300
'

CONTINGENCIES (25%) 525 950 1480

$2625 $4740 $ 7405
TOTAL

x 1.81 x 2.82

. .

t

1
t
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I

NRC' STAFF RISK RESULTS FOR SELECTED

ACCIDENT SEQUENCES (SHIPPING PORT SITE)

O

RELEASE CONTAINMENT PERSON FREQUENCY
-

CATEGORY FAILURE REM (PER YEAR)

MODE

'

1-SB-El u' (A) 9 x 10 7.5 x 10
6 -7

11-T-B3 y (B) 5 x 10 5.7 x 10
6 -6

ATWS Y (B) 6 X 10 3.1 x 10
6 -5

1-T-120 v'(s) 2.7 x 10 1.2 x 10

0 6 -6-

1-T-12 9 (s) 7.6 x 10 2.8 x 10
6 -6. -

1-T-E3 p (s) 2.7 x 10 8.4 x 10 ,

6 -6
1-T-L3 Y (B) 0.7 x 10 3.3 x 10

'

GLOBAL HYDROGEN DETONATIONv =

OVERPRESSURIZATIONy =

BEFORE CORE MELTA =

AFTER CORE MELTs =
,.

Lo
!
|

.
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COMPARIS0ft 0F GE AfiD

f1RC STAFF RISK

RESULTS (SELECTED)g,

;

GE HRC

RELEASE FREQUENCY PERS0fl FREQUENCY PERS0i1

CATEGORY REM REM

-5 6'

1-T-120 1.2 x 10 2.7 x 10
-7 4 -6 6'

1-T-12 7.6 x 10 6.9 x 10 2.8 x 10 7.6 x 10

| -6 4 -6 6

1-T-E3 1.3 x 10 6.9 x 10 8.4 x 10 2.7 x 10
-7 4 -6 6

-

1-T-L3 6.9 x 10 2.0 x 10 3.3 x 10 0.-7 x 10

-8 4 -6 6

ATUS 5.0 x 10 4.5 x 10 3.1 x 10 6 x 10
. ,- -10. 6 -9 64

.,

'

1-SB-El 7.0 x 10 1.3 x 10 7.5 x 10 9-x 10

:
.

'S

$

%

i

; o
.
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KW.111 CCNTAlmtNT MilicAliCn1 AM [ 4 - 10.
|

|
|

Ctilons in 1/1000

HI h v e s s ur e c cr.t e i n- e n *S[ qui rn ent Lov pr e s sur e even
Functice. contelrcent vlih

chilled Il li er @ilon 1 C51 1 ce. 2 Cv;tico 3

)'

'' Hect r er ev e l

Cet tcet et ccelln; 2, C4 5 2,055 2 ,04 ! 7,0! !
pool

D yrell sv eys plus Mequet e la pr eser.*
365 'X 5 50Sprey

ext eer.el f ee< tesf n5

744 744--

Ctr e cce.tr ol Plus besetti r ubb l e t4-f
--

Plus try crucible 2,755 2,25 5 -- --

Fresse e retection
300

300
-

-

Cher igntie s
1,575 1,579 1,575

--

Aw s cleer. ver.
1,550 1,5!: --

---Filteret ve 1
1,557 1,557 --

---
Ni t r cser. Ir e r i l r.;

EC5 EC! E!!
---

tht er Lerge tre 6 e-
- - ---

Ecth Chllle-f f ilter 2.93E

-

4

J

7,61E 10,ES 6 5,345 f,135Irpect Costs
(in 5/ICaDO)

f Yelue cr t+ntfit: GC 11 11 11 11
*

rer.-Rrx eve t+: m: 4,000 4,000 4,000 4,C03
.

5
5 5 E.5 x 105 6 - 109.9 x 10

le;ect/velue s/r.en-nCv. tct) 6.9 ,x 10

Fe t ic 5/r.ar.-F.De (m:) 1,904 2,724 2,336 1,534

lif e, r.c tlsecent ing end pv f ect rit igetice..' As sures MD r i t e r ec lus, 40-year s t er.t

4-41

.
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OTHER CONSIDERATIONS .-

'

!- - 1. HYDROGEN CONTROL

i -Q-- LIPPER LIMIT TO COST EFFECTIVE EXPENDITURE-
-i!2

6

| S1,000 x C FL = $3.1 x 10C = ge t

i-
I'
' 2. SEISMIC s

i

F(It1 TERT!AL EVEtiTS LEADir1G TO RELEASE)
1 -5/YR.

'

i = 3.8 x 10

-5 '

/YR.*

: F(SEISf41C) = 6.7 X 10
i

' /YR. (C0t4T . FAILURE)
f, F(I CIBS) = 5.9 x 105

-

iO -5/ YEAR9.9 x 10! F
=

TOTAL4

!

!- 6

! C = $10.1; x 10 .

L ,
4

;

i 6
.

C-(H ) = $8.7 x 10
| g 2
1 ;

t

:
i , l

!
!= .

! .

!- .

i. - .

Lo :

1
;

|_
-

r

;

i
'
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*
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METHODS

O
1. RATIO METHOD

EXPOSURENET PUBLIC HEALTH VALUE
_
~

TOTAL COST COST

.

OR PERSON REM / SYSTEM COST

2. NET BENEFIT METHOD (MONITIZE BENEFIT)

VALUE - lMPACTO
BENEFIT - COST'

,

3, OTHER

4 NET PUBLIC HEALTH VALUE = EXPOSURE

NET COST NET COST

O

.

b
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.
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.

,

}

SCOPING STUDIES
4

.'
'

1. THE SCOPING. STUDY MAY BE SUFFICIENT TO REJECT OR SCREEN ,

,

ALTERNATIVES.
-

!:

: .2. THE RESOURCES EXPENDED SHOULD BE COMMENSURATE WITH THE

VALUE OF THE INFORMATION OBTAINED.
'

.-

3. THE STUDY OFFERS AN OPPORTUNITY TO DEVELOP AND' COMMUNICATE ,

TO ALL PARTIES A CLEAR UNDERSTANDING OF THE ISSUES
'- INVOLVED, THE PROPOSED ACTION, AND POTENTIAL ALTERNATIVE

O ACTIONS.

II . USE RATIO METHOD FOR
1-

A) SCREENif4G

I B) RAnKina (usine $L000/ man.REf4)
'

'
.

n
e.

,

c

.

,

I
!

i. .

. . - . - . .
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DISCOUNTING

O
ilEED $1.00 NEXT YEAR TO COVER COST OF AN ACCIDENT.IF Ti1E

DISCOUNT RATE IS

R5 li4TEREST RATE - lliFLATI0li RATE

E.G. (10% - 5%) = 5%

THEN PUT $0.95 IN BANI: TODAY:

0.95 + 0.5 (0.95) # 1.00

|

|

|0
,

!

|

|

I
. - - . . _ - _ _ - . . . . _ _ _ _ _ _ _ _ _ _ _ _-- - - - -
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ECONOMIC DISCOUNTING

-

T
F

-RT
C a- C F C., DT

g g
a

T i

C F(6 I- g-RT )-RT
F=

g
R

EFFECTIVE 0R-REAL DISCOUNT RATER =

FREQUEtCY OF ACCIDEt1T COSTit1G CO (TOTAL)=
F.

TIME OF Ot4 SET OF RISKT =
g

TIME OF E!4D OF RISK
'

T =
p

.f0R-R = 0,
-

C = C F- (T -T)=C FL "LEVELIZED COST"g g p g 0

-RT -RT
~

OR: L E
EFF R

FL
D O EFF

o

.
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CASE PRESENT (DISCOUllTED) VALUE

O 1. TOTAL COST C C =CFL
g g g ggg

C, ML2. YEARLY COST C C F=
ggg

3 g

FOR M YEARS

C L FL3. YEARLY COST C C =

3 g ggg

FOR FIXED N0.

OF YEARS

L (YEARS)ggy

O CASE 0x 4x 10x

1 30 18 10

2 30 15 6

3 30 14 5
;

:

^

r N,

\_.)

|

|

|

[

4 *
,
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UNCERTAINTY
C

0 R.7

')(R)

R
y

Rb I
C= P(R;) d R = PG <

3 g 3
}

O

V

fQ P (V <V 3)
c

P(v)dv=
g 3

o

.

P(v)dv
*

Pg (V > C ) =

'

C

J
l

V/ ,,o 9) 7
g

C #

.

O
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i

I
; SEVERE ACCIDENT RISK REBASELINING AND RISK REDUCTION PROGRAM
i

i
*

OBJECTIVES
i

i

e OBTAIN A REBASELINING OF REACTOR RISKS, INCORPORATING:
i

| SYSTEM INSIGHTS--

PHENOMEN0 LOGICAL INSIGHTS; --

{ UNCERTAINTIES--

!

!

) e INVESTIGATE USE OF GENERIC PLANT CATEGORIES

|

e EVALUATE BENEFITS AND COSTS OF VARIOUS SAFETY OPTIONS, CONSIDERING:

COST OF REACTOR ACCIDENTS--

COST OF SAFETY OPTIONS--

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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,

; O O o -

j .

!.
'

!
.

REFERENCE PLANTS
,

REACTOR REACTOR CONTAINMENT
i

! REACTOR TYPE SUPPLIER TYPE
'

:

ZION PWR WESTINGHOUSE LARGE, DRY
<

i UNIT 1,2

- SURRY PWR WESTINGHOUSE SUSATMOSPHEMIO
|

| UNIT 1
1

: SEOOOYAH PWR WESTINGHOUSE ICE CONDENSER

UNIT 1

f PEACH BOTTOM BWR GENERAL MARKI

| UNIT 2 ELECTRIC

LIMERICK BWR GENERAL . MARK 11

UNIT 1, 2 - ELECTRIC

GRAND GULF BWR GENERAL .- MARK III

UNIT 1 ELECTRIC

f Sandia Nationallaboratories

- - - - - -
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i

O SARRP RIS$REBASELINING O
~

l,

CONT. LOADS W.G.
CONT. PERF. W.G.'

SARRP PHEN. T.F.
SMf 21MBMI-2104
QUEST

j ASEP SASA

|f' pCOM),| ,(IDCOR), (lDCOM) [,

j uu
,

SEQUENCE ACCIDENT CONTAINMENT FISSION PRODUCT
|

FREQUENCIES PHENOMENOLOGY EVENT TREES SOURCE TERMS
(B ASE & BOUNDS)

(BASE & BOUNDS) (BASE & BOUNDS) (RELEASE MODES) fj

: /
,/ .

O
n

CONT. RELEASE MODE NUREG-0956 /
/

! FREQUENCIES '
| (BASE & BOUNDS) / SARRP PHASE 1
| f

#
| /
i /
| /:
I RISK^

(BASE & BOUNDS)
,

!
|

u ,

I -

Fl1 Santlia Nationallatioratories ir

| |"
|, ,
'

|
|

_ - . - .
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:

! FINANCIAL RISK EQUATION
:

I

.
RISK = f FREO, * CRMPg,a * CONS (FP,,j) * COSTg g g,t

i

i DEFINITION SOURCESYMBOL'

1

FREQ FREQUENCY OF ACCIDENT SEQUENCEI ASEP

i C R M P ,,3 PRORABILITY OF CONTAINMENT RELEASE SARRP CONTAINMENT EVENT
-

4ANALYSit POR ASTPOMODE J, OlVEN ACCIDENT SEQUENCE :'

!

|
CONS g (FP ,,3) MAGNITUDE OF CONSEQUENCE R , IVEN SARRP PHASS1

!
FISSION PRODUCT SOURCE TERM (FP) ANALYSIS -

1

! FOR SEQUENCE,,3
,

|

COST ,g CONTRIBUTION OF CONSEQUENCE R TO RtSULATONT ANALYSf8
g

1 COST MEASURE L PROGRAM

|
L m1: TOTAL ACCIDENT COST '

L=2: OFFBITE ACCIDENT COST
i L- 3: POPULATION DOSE AT
i $1000 PER MAN-REM
|'

.

) .

! h SandiaNationalLaboratories

| -

,

|

!

E
- -

- -_- --__
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; O O O
I:

,

! '
.

!

j FINANCIAL RISK CONTRIBUTORS

|
t

i OFFS!TE COSTS: OFFSITE COSTS:
! HEALTH EFFECTS PROPERTY DAMAGE ONSITE COSTS:

; / EARLY FATALITIES r RELOC ATION EXPENSES / HEALTH EFFECTS <

! / EARLY INJURIES / LOST WAGES / REPLACEMENT POWER COST

| -/ LATENT CANCER FATALITIES VDECOrlTAMINATION COSTS / CLEANUP COST

| / MEDICAL EXPEMsES FLOST PUBLIC AND PRIVATE 7 CAPffAL COST t

PROPERTY

VINTERDICTED LAND AND FARM
: CROP COSTS
!

|
i

j OTHERS: LITIGATION AND SETTLEMENT COSTS
i

) EFFECTS ON NUCLEAR INDUSTRY

i h Sanilia NationalLaboratories
,

I

I

1

_
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OUTPUT OF SAARP PLANT-SPECIFIC RISK REBASELINING

:

* OVERALL PRODABILITY OF CORE MELTINO|

i
l'

INDIVIDUAL PROB ADILITY OF EARLY FATALITY*

i

CONSEQUENCES GIVEN A CORE MELT*
/
|

J

I - TOTAL FIN ANCI AL LOSS
.

-OFFSITE FINANCIAL LOSS
J - TOTAL POPULATION DOSE'

i - LATENT CANCER FATALITIES
! - EARLY FATALITIES

PLANT-LIFE RISK
,

*

l
'

- SAME MEASURES AS ABOVE

:

I

:

- . . _ _ __ _ _ _ _ ---- - _ _ - _ - _ _ _ _ _ _ _ _ _
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POSTULATED POST-PRA CREDITS

EC ''"E "'U"SUMMY ZION SEQUOYAH OM GU

PRIMARY FEED-AND BLEED CAPARILITY (Q) V' (V)

EPG'S FOR SECOND AflY SYSTEM (Q) (V) (V) __

AUX. FEEDW ATEli MODlhlC ATIONS
_

_

V
_ _

ATTAINMENT Or COLD SHUIDOWN V V V

CHECK VALVE PilOCf'DuflF S V V_ _ , _ _

V
FLOOR DRAIN PROCEDUf1F S

REACTOH PROTECilON SYSTEM IMPROVEMENTS (V) (V) (V) (V) (V) |d)

V __ M
HYDROGI-N IGN11 Eft SYSTEM

_

V / V
ALTERNATE COllE COOLING SOUflCES

_

(V) (V) |V)
ADS ACTUATION LOGIC CHANGE

V V
NEW SAFETY / RELIEF VALVES

V
ALTEllNATE CONT AINMEN f' COOLING SOUf1CES

V (V) (V)
ATWS PROCEDURES

V V V
CONTAINMENT VENYING PilOCEDUllES ,

V fMPLEMENTED OF) (Q) PLANNED FOn V* ACCOUNTED FOR IN

AVAILADLE IMPLEMENT A TION OlllGINAL PRA

.
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O @FFSITE AO TOTAL FINANCIAL Ri&S
FOR A BWR MARK 111 PLANT

(PRELIMINARY RESULTS)
,e .

.,ge a..

SEFORS
OREDITS h g

BEFORS fM -- *it?! -

| CREDITS "
A g & e m es m a Mle
Ch D @;

essnaatse1MbMUS *
l 108 -

8 h g 9-

b a.a ,s g"' -.
3, _

,,

"
A B C D-

. e ---; ,,,
.

_ . c.esef gematettSR=
~ ovenau gusemaant"

O A I E O 8 'm"*"*"'''m
~

*
108 pyg-

ortumstic nasseen-__. .- ,

i f
-

103 -

1 u-

101

Sandia Natidnal1.aboratories' -
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.

ADD-ONS/ MODIFICATIONS TO PROTECT THE CORE

.

ADD-ON OR MODIFICATIONTHREAT _ .

LOSS OF ECC INJECTION e INDEPE T ECC INJEC TRAIN

e AUTOMATIC t>EPRESSURIZATION SYSTEM (PWR)

e INDEPENDENT ECC RECif1CULATION TRAINLOSS OF ECC RECIRCUt.ATION
e IMPROVED LOG''; l'OR CitOSSOYER TO

REClRCULATION
,

e IMPROVED MAINTENANCE OF FLOOR DRAM'

(ICE CONDENSER)
i

LOSS OF SECONDARY-SIDE COOLING (PWR) INDEPENDENT AtlXILIARY FEE 9 WATER TRAWL
.

IMPROVED ONSITE AC POWER RELIAEEKYLOSS OF AC POWER
'

~
,

~

~~ IMPitOVEO MAINTENANCE OF[PdEMEOR VALVEINTERFACING SYSTEMS LOCA
i -- ._. __

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

IMPh0VED REACTOR PROTECTION SYSTEM
i FAILURE TO SCRAM

RELIAntLitY

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

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

h Samlia NationalLaboralories

_ _ _ _ _ _ _ - - - _ _ --_ -
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I ADD-ONS TO PROTECT

CONTAINMENT OR REMOVE FISSION PRODUCTS'

j
_

;

ADD-ONTHREAT
i

IN-VESSEL STEAM EXPLOSION MISSILE SillELD
.

;
'l

-

e HYDROGEN CONTROL SY9ftMHYDROGEN BURN '

e INCREASED CONTAINMENT MAR 44N ,

e CONTAINMENT WATnR MANAGtM8WTEX-VESSEL STEAM SPIKE i

e INCREASED CONTAINMENT MARONI
e HIGH-VOLUME FILTthtD VRNT

, _.
--

OVERPRESSURIZATION PRE-CORE-MELT e UNFILTERED VF.NT 060H/ LOW-TOMME)
e ADDITIONAL CONTAINMENT COOLING CAPAGE.ffT

,

i

| --

I OVE8tPRESSURIZATION POST-CORE-MELT e LOW-VOLUME FILTERED VENT

OR THERMAL DEGRADATION e ADDITIONAL CONTAINMENT COOLING CAPASIERY
| e CORE RETAIMER WITH DEBRIS COOLING CAPA8E.lTYj
l

BASEMAT MELTTHROUGH CORE RETAINER
4

INDEPENDENT CONTAINMENT SPRAY TRAIN ;

| AIRBORNE FISSION PRODUCTS ;

h Sandia National Laboratmies
;
:

!

_ _ _ _
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INTERNAL EVENTS

FIRE'

A PRESENTATION OF ACRS SUBCOMMITTEES
ON GESSAR II, RELIABILITY AND PROBABILISTIC

ASSESSMENT AND SAFEGUARDS AND SECURITY

(O./

ALBUQUEROUE, N. M.

GENERAL ELECTRIC COMPANY
MARCH 27-29, 1985

(')
\,.s'

.

JEM: PC/LO3253-10

3/25/85
.. .. . . . - . . .
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FIRE

MAJOR DESIGN FEATURES

.

( REDUNDANT TRAINS LOCATED IN SEPARATE FIRE ZONESo

o FIRE ZONES SEPARATED BY 3-HOUR RATED STRUCTURES

o COMBUSTIBLE LOADING MINIMIZED

NO CABLE SPREADING ROOMS-

SOLID BOTTOM CABLE TRAYS WITH COVERS-

o. AUTOMATIC SUPPRESSION SUPPLIED

WHERE PERMANENT COMBUSTIBLE LOADING WARRANTED-

h
U- -MAIN. TRAFFIC ZONES (TRANSIENT COMBUSTIBLE)-

o ADEQUACY OF DESIGN CONFIRMED BY FIRE-HAZARD ANALYSIS ON

-ROOM BY ROOM BASIS

.

O

JEM: Pc/LO3254-3

3/25/85
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'

REACTOR SHUTDOWN

FIRE

.

($) CONTRIBUTION TO CORE DAMAGE-

LOCATION FREQUENCY PER YEAR

'0F FIRE * WITHOUT UPPS WITH UPPS
'

DIVISION 1 5.4E-5 2E-7

DIVISION 2 5.0E-5 2E-7

DIVISION 3 2.1E-6 1.6E-8

. FUEL BLDG. 4.4E-7 4.4E-7

'(UPPS)

TURBINE BLDG, 4.9E-5 7.4E-7

* ASSUMES:

1. FIRE IS~ CONFINED TO FIRE ZONE IN WHICH IT IS LOCATED,

-2. FIRE INITIATION FREQUENCY-AND FREQUENCY OF LOSS OF-DIVISION

FUNCTION ARE AS30MED TO BE 1.

-3. FAILURES BEYOND THE DIVISION IN WHICH THE FIRE IS LOCATED+

ARE ASSUMED TO BE BY RANDOM EVENTS.

'

O
,

'

,

!

JEM: Pc/LO3253-11
3/25/85
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FIRE
:

.

SUMMARY

i THE HIGHEST PROBABLE FREQUENCY OF CORE DAMAGE OF 7.14E-7 DUE TO

: FIRE IS ACCEPTABLE,

i

1

O
. ,

i

;
;

I

!

!O
,

JEM: PC/LO3253-12'

3/25/85
- - _ - - _ . _ _ _ _ _
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APPENDIX R
*

FIRE PROTECTION OF SAFE SHUTOOWN CAPABILITY

GESSAR II DESIGN -----

| Redundan% Trains |_ ,_ _ _ _ _ _ _ _._ 4
| in Separate Fire | - t YES > OK
| Areas II!G.2 |

*

,

o I() i
N0g

i
i'

Vb
|

Redundartt.lr.ai ng. _| _ _ _ _ _ _ Ss_

NO | Inside Primary | YE

| Containment II.G.2 | ',

I

I

ifa
| Contai nmeng | ---> YES --P. 0K
| Inerted i|

yu |
| Redundant Trains | NO I
| Separated by 3 Hr. | 1

| Fire Barriers II.G.2a | > YES + 0K l

i
I

NO Y:
| 20 Ft. Sebaration _|_ _ _ _ _ y

V | No Inter-vening |-> Y E S --> 0 K
| 20 Ft. Separation | | Combustibles II.G.2d |
| No Intervening | || Combustibles or Fire | NO
| Hazards. Fire de- 1 y- YES + 0K
| tectors and Auto- | k
| matic Detection | O K4--- Y E S M---| Fire Detectors and Automatic |

-l II.G.2b | | Suppression II.G.2.e |

NO NO

V if
| One Train Enclosed | OK 4----YES el Redundant Trains Separated |
| in Barrier having | | by Non-Combustible Radiant |
| l-br. Rating. Fire | > Y E S -,> O K | Energy Shields II.G.2.f |

| Detectors and Auto- |
| matic Suppression |

| II.G.2.c |

O
NO NO

> Add a System II.G.3 %

JEM:pc/LO3253-13
3/26/85
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INTERNAL EVENTS

FLOODING

A PRESENTATION OF ACRS SUBCOMMITTEES
ON GESSAR II, RELIABILITY AND PROBABILISTIC

ASSESSMENT AND SAFEGUARDS AND SECURITY

nv

ALBUQUEROUE, N. M.

GENERAL ELECTRIC COMPANY
MARCH 27-29, 1985

'

m
U

JEM: Pc/LO3253-7
3/25/85
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SAFE SHUTDOWN

FLOODING

SUMMARY OF GESSAR II .

DESIGN CONSIDERATIONS

i
I FIVE' HEAT REMOVAL SYSTEMS CAPABLE OF EFFECTING SAFE SHUTDOWNo

- ~SELF-SUFFICIENT

5 SEPARATE FLOODING AREAS--

o DESIGNED TO HIGH QUALITY STANDARDS

o FLOOD.ING STUDY.

1.0 -

CONFIRMED THAT FLOODS CONFINED TO AREA 0F INITIATION-

CONSEQUENCES OF INTERNAL FLOODS. ACCEPTABLE-

.

;O

JEM: Pc /LO32514-2

'3/25/85
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REACTOR SHUTDOWN-

L FLOOD

LOCATION OF CONTRIBUTION TO CORE DAMAGE
'

INITIATING FREQUENCY PER YEAR

EVENT *(FLOOD) WITHOUT UPPS WITH UPPS

DIVISION 1 5.4E-5 2E-7

DIVISION 2 5.0E-5 2E-7

DIVISION 3 2.1E-6 1.6E-8

FUEL BLDG, 4.4E-7 4.4E-7
(UPPS)-

TURBINE BLDG, 4.9E-5 7.4E-7()

* ASSUMES:

1. FOR AFFECTED DIVISION THE PROBABILITY OF A FLOOD IS ASSUMED
TO BE 1.

2. PROBABILITY OF LOSS OF A DIVISION DUE TO THE INITIATING
EVENT'IS 1.

3. WALLS, FLOORS AND CEILINGS BETWEEN DIVISIONAL AREAS ARE NOT

BREACHED BY FLOODS.

4. FAILURES BEYOND THE DIVISION IN WHICH A FLOOD OCCURS ARE
CONSIDERED TO BE BY RANDOM EVENTS.

O

JEM: Pc/LO3253-8
3/25/85
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FLOODING

SUMMARY

O -

THE HIGHEST PROBABILITY OF CORE DAMAGE OF 7 f4E-7 DUE TO FLOODING
IS ACCEPTABLE,

;

i

O

i

|

1

!

i

O:

,

JEM: Pc/LO3253-9

_._ 3/25/85 _. _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ , __. __ _ _ ._,
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ASSESSMENT OF PRA LIMITATIONS AND UNCERTAINTIES

O

A PRESENTATION TO ACRS SUBCOMMITTEES
ON GESSAR 11, RELIABILITY AND PROBABILISTIC

ASSESSMENT AND SAFEGUARDS AND SECURITY

Q
ALBUQUERQUE, NEW MEXIC0

I |

!
!

|b GENERAL ELECTRIC COMPANY

i MARCH 27-29, 1985

|
;
:
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GESSAR II PRA
-

.

0 OBJECTIVE: PROVIDE REALISTIC AND COMPREHENSIVE

ASSESSMENT OF GESSAR PLANT CAPABILITY

AND RESPONSE TO SEVERE ACCIDENTS

()
0 TEAM APPROACH

0 SYSTEM AND COMPONENT DESIGN ENGINEERS

INTIMATE FAMILIARITY WITH SYSTEM-

AND COMPONENT CAPABILITY

KNOWLEDGE OF OPERATIONAL DATA-

0 RELIABILITY ENGINEERS
- EXPERTISE IN PRA MODELING OF PLANT

AND SYSTEMS
- KNOWLEDGE OF PREVIOUS PRAS

KNOWLEDGE OF OPERATIONAL DATA-

({]) 0 PLANT PERFORMANCE ANALYSTS

UNDERSTANDING OF PLANT RESPONSE-

- ADAPTATION OF PHENOMEN0 LOGICAL

CODES FOR BWR APPLICATION

0 TECHNICAL PROGRAM MANAGER

SYSTEMS INTEGRATION-

O PROCESS

0 REALISTIC ASSESSMENT OF EQUIPMENT CAPABILITY

BEYOND DESIGN BASIS /BEYOND SINGLE-

FAILURE

ULTIMATE PERFORMANCE CAPABILITY-

O
O REALISTIC ASSESSMENT OF PLANT PERFORMANCE

PLANT RESPONSE FOLLOWING ASSUMED-

EQUIPMENT / SYSTEM FAILURE

L
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SWR /S STANDARD OUANTIFICATION ||'

g CORE DAMAGE ||1 PLA NT OF SYSTEM /

| CONF IGUR ATION FUNCTIONAL EVENT I || AND CONTAINMENT ||,

ANALYSES
g || ||| DATA TREE INPUTS

I 11
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|| 1 11!

1 IDENTIFICATION AND CONSTRUCTION IDENTIFICATION. -

| CONSOLIDATION AND FilLOUENCY ||CONST UCTIONh OF CONTAINMENT 4OUANTsFICATION OF OF ACCIDENT OUANTIFICATION ANO OUANTIFICATION OF OF FISSION'

LA INTO NONCT N*I ACCIDENT SEOUENCE CLASSIFICATION OF || EVENT TREES |
g INITIATORS EVENT TREES ACCIDENT SEQUENCES CATEGORIES tlELEASES ||
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! Overview of Methodology for Assessing Frequency of Core Dainage'and
i Fission Product Releases

I

i
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O

GESSAR II PRA-

(CONTINUED)

0
0 IMPLEMENTATION PROCESS

0 DAILY INTERACTION

0 FORMAL WEEKLY MEETINGS

0 TREATMENT OF ISSUES

0 0 sensitivity s1Unies-

,

O INTERNAL DESIGN REVIEW
i

|

|

.O

.

|

|

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

COMPREHENSIVE LIST OF ACCIDENT INITIATORS
' '

($ '
0 SURVEY BASED ON FOLLOWING SOURCES'

'
-,

! o NRC-NREP, JUNE 1982, EGG-EA-5887

o EPRI, JANUARY 1982, EPRI-NP-2230 PT, 3
i

o NUREG/CR-2815, JANUARY 1984, PROBABILISTIC

i SAFETY ANALYSIS PROCEDURES GUIDE
!

|([) o LIMERICK PRA, SEPTEMBER 1982 [

;-

o GE RELIABILITY ANALYSIS DATA MANUAL

|

!

!
,

|

. O
'

:

i-

--
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ACCIDENT INITIATORS

.(CHECK INDICATES DIRECTLY INCLUDED IN GESSAR PRA).

TRANSIENT

(') MSIV CLOSURE X
''

TURBINE TRIP WITH BYPASS X

GENERATOR TRIP WITH BYPASS X

PRESSURE REGULATOR FAILURE (PRIMARY PRESSURE DECREASE) X

PRESSURE REGULATOR FAILURE (PRIMARY PRESSURE INCREASE) X

FEEDWATER FLOW CONTROL FAILURE (REACTOR WATER INVENTORY

INCREASE) X

FEEDWATER FLOW CONTROL FAILURE (REACTOR WATER INVENTORY

DECREASE) X

LOSS OF CONDENSER VACUUM X

LOSS OF NORMAL AC POWER (LOSS OF ALL GRID CONNECTIONS) X

LOSS OF NORMAL AC POWER (LOSS OF TRANSFORMER) X

LOSS OF 1 FEEDWATER HEATER

START 0F IDLE RECIRCULATION PUMP AT 60-65% POWER

(~~} R0D WITHDRAWAL ERROR FROM ZER0 TO FULL POWER

RECIRCULATION PUMP TRIP (2 PUMPS)

RECIRCULATION CONTROL FAILURE (INCREASING FLOW)

RECIRCULATION CONTROL FAILURE (DECREASING FLOW) X

INADVERTENT START OF HPCS PUMP

CLOSURE OF 1 MSIV AT FULL POWER

INADVERTENT OPENING OF SAFETY RELIEF VALVE X

RECIRCULATION PUMP TRIP (1 PUMP)

GENERAL LOAD REJECTION WITHOUT BYPASS-

TURBINE TRIP WITHOUT BYPASS

RECIRCULATION PUMP SEIZURE

PARTIAL MSIV CLOSURE

TURBINE BYPASS FAILS OPEN

BYPASS OR CONTROL VALVES CAUSE INCREASED PRESSURE

([) INADVERTENT ROD INSERTION .

DETECTED FAULT IN RPS

SCRAM DUE TO PLANT OCCURRENCES

SPURIOUS TRIP DUE TO RPS INSTRUMENT FAULT X

MANUAL SCRAM X

SCRAM - UNKNOWN CAUSE

L
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ASSESSMENT OF INTERNAL EVENT PRA SCOPE

LIMITATIONS AND UNCERTAINTIES

ACCIDENT INITIATORS

0 INITIATORS WITH FREQUENCY 110-8 0 INSIGNIFICANT CONTRIBUTOR

E.G.-- RPV RUPTURE To CDF AND RISK
'

LOSS OF ALL DC POWER-

LARGE Ex-CONTAINMENT LOCA-

'

ASSUMPTIONS AND APPR0XIMATIONS

0 No PARTIAL SYSTEM SUCCESS o CONSERVATIVE --ACCIDENT

SEQUENCE WOULD RESULT IN

0 No RECOVERY OF CORE COOLING LOWER CONSEQUENCES

AFTER PCT = 2200*F
-)

0 No CREDIT FOR CRD PUMPS 0 CONSERVATIVE - CAN

PROVIDE ADEQUATE CORE

COOLING AFTER.1.5 HOURS

0 RCIC OPERATION BEYOND 2 HOURS 0 CONSERVATIVE - ACTUAL

CAPABILITY 6-10 HOURS

o EQUIPMENT AGING o ADDRESSED IN FAILURE RATE

DATA BASE

o ESW AVAILABILITY o VALUE BASED ON CONCEPTUAL
DESIGN, PLANT SPECIFIC

INTERFACE REQUIREMENTj

0 HUMAN ERRORS OF COMMISSION o ADEQUATE METHODOLOGY NON-

ExISTANT; EPG'S LIMIT

PROBLEM
.,
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ASSESSMENT OF INTERNAL EVENT PRA SCOPE

LIMITATIONS AND UNCERTAINTIES

(CONTINUED)

()<

' ASSUMPTIONS AND APPR0XIMATIONS (CONTINUED)

0 SAB0TAGE. O TREATED DETERMINISTICALLY

0 NO RANGE OF PLANT SITES 0 SENSITIVITY STUDIES
SHOWED SMALL EFFECT

0 DESIGN AND CONSTRUCTION ERRORS 0 ADEQUATE METHODOLOGY NON-

EXISTANT

, ,

() PHENOMENA

0 NO BASEMAT PENE1 RATION FAILURE O MAXIMIZES AIRBORNE

MODE RELEASES

..

l

!

!
!

'

~>
.

!
,

__
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TREATMENT OF HUMAN ERROR

O
o USE " HANDBOOK 0F HUMAN RELI ABILITY ANALYSIS"

A. D. SWAIN /H E. GUTTMANN

o CONSIDER STRESS AND DEPENDENCY ,

,

EXAMPLE:

HUMAN ERROR RATE FOR FAILURE T0' FOLLOWo

ESTABLISHED PROCEDURE X = 0.01

o STRESS. LEVEL IS MODERATE (2X)

() . LEVEL OF DEPENDENCE BETWEEN TASKS IFo

MODERATE (15%)

o- TREATED AS A COMPONENT IN FAULT TREEE

o SPECIFIC EXAMPLE

o MISCALIBRATION OF SENSORS

n
'b

t


