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4
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7 Nuclear Regula tory Commission
1717 H Street, N.W.

8 Room 1046
Washington, D.C.

9
Friday July 10, 1981

10
The 255th meeting of the Advisory Committee on

11

Reactor Safeguards was convened at 8:30 a.m.
12
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O i enactrn:sss
2 (8:30 a.m.)

(} 3 MR. MARK: The meeting will now come to order.

4 This is a continuation of the 255th meeting of the ACRS.

5 During today's meeting the Committee will hear
,

6 presentations on and discuss the re s ta r t of TMI Unit 1,

7 discuss future ACRS activities, the a pplica tion of the TMI-2

8 Action plan to the Pilgrim Station, and will continue

9 preparation of ACRS reports.

10 A portion of the session of the Safety Research

11 Budget may be closed as necessary to discuss information the

12 premature release of which would be likely to significantly

13 f rustrate Committee action. Also, some portions of the
7g
V

14 session on preparation of our reports may be closed if

15 necessary to discuss privileged information related to the

16 matters being considered.

17 Mr. Richard Majors is the Designated Federal

|

| 18 Employee for this portion of the aeeting.

19 We have not received any written statements or

20 requests to make oral statements from members of the public

21 reg arding today's sessions.

22 A transcript of po rtions of th e meeting is being

23 k ep t and it is requested that each speaker first identify

24 himself or herself and speak with sufficien t clarity and

25 volume so that he or she can be readily heard, which means

O
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() 1trying to avail oneself of the microphone.

2 We will now begin the meeting, and the first item

() 3 today is to hear the state of discussions on the possible

4 restart of TMI-1. I understand that some of the Met Ed

5 people, who were coming down extra-fast by private plane,

6 haven 't arrived yet, but are expected to be here shortly.

7 But I believe we have the basis for starting off.

8 Dade, do you want to take this over?

9 MR. MOELLER. Thank you, Mr. Chairman. I wanted

10 to provide the Committee wi th the report of the

11 Subcommittee 's view. The Subcommittee held a meeting on

12 June 25 and 26 to review modifications made to the plant and

13 to consider their application f or restart.
7

14 This was the third such neeting at which these

15 issues had been discussed. A previous Subcommittee meeting

16 had been held on January 31st and February 1, 1980, in

17 Middletown, Pennsylvania; and again, we had a Subcommittee

18 mee ting on November 28 and 29, 1980, here in Washington,

19 D . C .

20 Attending the latest Subcommittee meeting were

21 William Kerr, Charles Mathis, and Harold Etherington, in

22 addition to myself. And we had at this Subcommittee the

23 f ollowing ronsultants, who assisted us in the reviews I.

O)( 24 Cat ton , W. Keyserling, W. Lipinski, and Z. Zudans.

25 As background for the current review, I wanted to
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() 1 note th a t the Committee in its interim or status report that

2 it entered on December 11, 1980, mentioned five items that

"T 3 they wa n ted to closely follow, and you may want to give(J
4 these attention during today's meeting:

5 One was the status of reliability assessments of

6 the plant as modified;

7 Two was the instrumentation f or assessment of

8 inadequate core cooling;

9 Three was the instrumentation for monitoring the

10 position of the pressurizer PORV;

11 Four was thermal mechanical effects of high

12 pressure injection on the reactor pressure vessel integrity

13 f or a small break LOCA with no emergency feedwater flow;

14 And the fifth item was the consequences of D.C.

15 power f ailure.

16 Also at our Subcommittee meeting, we not only

17 addressed each of these items, but we addressed the matter

18 o f the additional remarks in our December 11, 1980, letter

19 relative to the need for studies on hydrogen control and

20 filtered venting containment systems.

21 In the way of background, I might also mention

22 tha t THI-1 is being treated as an operating reactor for

23 purposes of r e s ta r t . It is not being treated as an NTOL.

[s.s 24 In terms of the Subcommittee meeting, the latest

25 Subcommittee meeting , I wan ted to mention several items.

Ov
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() 1 One was the instrumentation for the assessment of inadequate

2 core cooling. This situation, as you know, is a generic

() 3 one, and the problem for TMI-1 is much the same as it is for

4 other plants. The THI group has reviewed the full range of

5 possibilities and weighed the advantages and disadvantages

6 of each. However, they oppose such instrumentation,

7 specifically an RPV liquid level gauge. But the NRC's

8 position is that such will be required of them on a schedule

9 which they will tell you, I'm sure, this morning.

10 The Subcommittee members quizzed the NRC staff

11 regarding the decision to require a higher PORY set point

12 a n d a lower trip se t poin t, the end of that being to reduce

g-) 13 the frequency of PORY openings. Again, this is a generic

(./
14 matter which is still under dispute. And we still were

15 unable to obtain any real information on a quantitative

1

16 estima te of whether this does reduce risk and by how much.

17 Another question that came up in the Subcommittee

|
18 meeting was the setting of the containment purge valves,

|
19 which are set at 30 degrees for regular operation. And then

20 th e staff -- or the tech specs are written to say that 4

21 psig con tainment pressure will be one of the signals for

22 containment isolation. Several of our consultants

23 que stioned whether a containment with the purge valve set at
| rO

\/ 24 30 degrees would ever reach 4 psig, and therefore was this
|

| 25 par ticular signal of any value in terms of containment

| (Z)
|
|
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() 1 isolation.

2 The TMI-1 group has responded to most of the

(")%
3 studies requested in our December 11, 1980 letter, except

u.

4 those in the additional comments. That is again, hydrogen

5 control and vented filtered containment. In general, we

6 concluded that a more positive demonstra tion of progress

7 should be encouraged. If a problem is generic, the Licensee

8 appears at times to be satisfied to leave the resolution to

9 others, namely to groups like EPRI or the vendors. And we

10 tried in our Subcommittee meeting to point out to them that

11 we desired more action independently on their part in

12 resolving these issues.

13 Our review of the human factors aspects of the

14 control room left some items unresolved. Some instruments

15 upon f ailing will read at mis-scale. Our consultant thought

16 tha t was not a good policy. Certain dial settings are

17 inconsis ten t with conventional approaches, meaning that the

18 needles move in dirf erent directions than what would

|
19 normally be expected. Improvised labels are to be

|
'

20 controlled administrative 1y. We weren't sure that that was

21 the best approach th e re .

| 22 We felt that security needed special attention, in

23 vie w of the continuing activities to decontaminate Unit 2.

24 A comprehensive review of the security matters at T5I-1 had

|
25 been done independently by the Los Alamos National Lab, and

0)%s
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() 1the Licensee is moving to implement these recommendations.

2 We covered this in a closed session during the Subcommittee

3 meeting and we did not plan it to be on the agenda today for

4 the full Committee.

5 Emergency planning we reviewed, particularly the
;

6 drill held early in June, which the reports we received

7 indicated that it was quite successful. FE A has conducted

8 an independent assessment of these aspects and is providing

9 inf ormation to the NRC staff on emergency matters. They

10 have a plan for a startup test program at TMI-1 and it's

11 comparable, with some differences, to that which you have

12 already reviewed for Sequoyah and other plants.

13 I would like also to bring to your attention one

O 14 other matter which was discussed at the Subcommittee

15 mee ting , and that is the House Committee report which, after
<

16 an in-depth study of the TMI-2 accident, indicated that it

17 was their belief tha t the Licensee willfully withheld

18 inf ormation on the severity of the TMI-2 accident from

19 federal and state officials. The report, which you have

20 also seen, by Ed Abbott indicated a somewha t simila r

21 conclusion.

22 Now, th e report of the NRC ICE group, on the other

23 h an d , as I understand it, attributes the lack of information

() 24 t o a number of causes, but ascribes a predominant amount of

25 it to the confusion tha t accompanied the situation.
n'

O
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() 1 In planning for the restart of TMI-2 and whether

2 we would issue a f avorable letter on the Licensee 's request,

3 we have to look at this matter. Now, the Licensee has made

4a number of organizational changes and has issued a

5 directive to their staf f which was read to us during the

6 Subcommittee meeting indicating and requiring that if an

7 accident should occur in the future th a t th e y are to provide

8 sta te and f ederal of ficials with complete and accurate

9 inf orma tion.

10 So our task today as I see it, among many other

11 things, will be to assure ourselves that steps taken by the

12 Licensee are adequate to assure a free flow of accurate

13 inf ormation should TMI-1 restart and should at some time in

14 the future some type of an accident occur.

15 MR. OKRENT: Is it our task somehow to a rrive at

16 some judgment as to what was the situation around the time

17 of the TMI-2 accident? Is that ir issue here?

IS MR. MOELLER. Speaking personally, a personal

19 opinior , I do not feel qualified in terms of being a lawyer,

20 a criminal j ustice , or whatever it would be, to make that

21 decision . However, I do believe firmly that it is our

22 responsibility to assure ourselves that wha tever the

23 situation wa s, tha t steps have been taken to correct it.

() 24 MR. GKRENT: Does the staff feel that from their

25 point of view that a decision with rega rd to just what

ALDERSON REPORTING COMPANY. ,,8C,
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) 1 transpired or did not transpire during the TM1-2 accident is

2 somehow a go or no-go situation or bears directly on their

() 3 view of restart of TMI-17

4 MR. MOELLER: Tom Novak?
/

5 MR. NOVAKs Tom Novak from the staff.

6 Certainly the staff has reviewed the event in much

7 detail. There is a comprehensive report and position by the

8 Cffice of Inspection and Enf orcement. Those views represent

9 the views of the staf f.

10 It's my opinion that as we have gone through the

11 TMI-1 resta rt that it's a separable issue in the sense that

12 we have been asked to judge the adequacy of the management

fg 13 o f the organization that would operate TMI ', the emergency

V
14 planning and all other features necessary to cope with a

15 possible accident, and to ensure ourselves that those

16 provisions that are being provided by the Licensee satisfy

17 the requirements of the Commission and the requirements that

18 the staf f believes are a correct interpreta tion of the

19 Commission's order for restart.

20 So in my view this issue is not directly

21 appropriate for decision on the restart of TMI-1. I believe

22 tha t there has been a lot of work, and I think in the

23 Subcommittee meetings this has been voiced by the staff, in

24 trying to understand the conditions and the events that

25 occurred immediately following the accident. And we have

O
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() 1 tried to make our views as clear as we can and they are

2 there for the Commission to appreciate and to use as they

(} 3 f eel appropriate.

4 I don't think I have any otner comments to make at'

5 this time.

6 MR. MOELLER: Dr. Plesset had a comment, and then

7 Mr. Sender.

8 TR. PLESSET: I was going to wait until you finish

9 the report.

10 MR. MOELLER: I have finished it. The one item

11 remaining is I'll call on the other Subcommittee members who

12 were present.

13 dR. PLESSET: I will make very briefly a few
Cj

14 comments . I am sure that you followed, as did th'e staff,

15 how the action plan was implemented at TMI-1. I just wanted

16 t o sa y , I don't believe that just implementing the action

17 plan means the plant will operate safely. I think there is

18 too much th o ug h t given to that as a cure-all. That's one:

|
'

19 remark I was going to make.
!

20 The other one is, I couldn't care less about an

21 analysis of filtered vented containment at TMI that

22 management would bring in. I don't think that's particular

i 23 of concern as f ar as safe opera tion of th e plan t gees.

( 24 My point I want to make is, I think that the

25 accident at TMI-2 has put too much blame on operators. I

O
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() 1 think the basic point -- and this has been made in some

2 reports and reviews of the subject by the management -- I

3() think the central point, more important than the other

4 things I have just mentioned, is how is the management'

5 there? Is it really going to be competent, because if it

6 isn 't it's a very serious thing to let these people operate

7 a nuclear plant.

8 If it's been fixed, that's worth knowing. If it

9 hasn 't been fixed or has weaknesses, I think we have to know

10 tha t, and I think this is a central issue. I don't think we

11 want to get into lecalities. That's my point. All we';e

12 concerned about is is this group of people fit to run a

13 plant, because aside from any changes that might have taken
7 ,s

V
14 place the answer would ordinarily be expected to be know,

15 unless there's bean really drastic changes, and one would

16 vant to have a very definite demonstration of this. And I

17 should think both the Committee and th e sta f f would need to

18 be reassured very strongly on this point.

19 That's all I wanted to say.

! 20 MR. MOELLER: Thank you.

21 Mr. Bender?

22 MR. BENDER: I wanted to address the matter of

23 communications, because it seems to be the main thing on

24 this particular plant operation. I don't think it's unique

25 to TMI-1. In rehashing the circumstances a t TMI-2, it

O
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(]) 1hardly seems to be appropriate.

2 It seems to me that it's a two-way street.

3 Undoubtedly we need to make sure that the Applicant, the

4 Licensee, knows what his obligations are and that probably

5 ought to be explored some if it hasn't been. On the other

6 hand, I haven't learned enough about the capabilities on the

7 other side to know that the information provided is and will,

8 be used knowledgeably.

9 There's some suggestion that a great deal of

10 inf ornation should be imparted to the state authorities and

11 the NRC. 'Je have had some searching discussions as to how

12 the NEC should use the inf orma tion which it receives and how

13 m uch it should receive. Now, I find a total lack of

14 understanding as to whether there is an NRC position on it,

15 whether the Commissioners have sanctioned the knowledge that

16 t he NRC is requiring. And I have some doubt as to whether

17 the state officials have the kind of competence that would

18 enable them to deal with detailed inf orma tion on the

19 operating status of a plant.

20 And so I think we need to think some about how we

21 will respond to a question of adequate communications.

22 MR. MOELLEb Thank you.

23 Let me call upon Mr. Kerr or Mr. Mathis. And I

() 24 guess Mr. Etherington is not here. Mr. Kerr, did you have

25 a n y comments?

()'
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f'/)
1 MR. KERE: I would say that we have heard from thes-

2 Applicant in the number of meetings that you ha ve mentioned ,

() 3 a considerable amount of detail about the reorganized

4 management. It involves both new people and new

5 organiza ? ions, and that is part of our consideration.

6 It seems to me that efforts have been made both to

7 improve the organization and to add to the capability of

8 both management and the operating organization, and I would

9 judge that these changes represent significant

10 improvements.

11 MR. MOELLER: Thank you.

12 Mr. Mathis?

13 MR. MATHIS: I might make just one additional

14 comment th a t f ollows up on what Mike had to say. In our

15 review in the Eubcommittee meeting there were discussions

16 :oncerning the ability of the state people to know enough to

17 ask the right questions during an emergency, and I think

18 there is an admission on their pa rt, as you pointed out,

19 th a t there is a deficiency there and they've got some work

20 to do , too. I think that's all I have to add.

21 MR. MOELLER: Thank you.

22 Dr. Okrent?

| 23 MR. MARK: You mentioned that the containment

24 isolation, I believe it was, was set at 30 degrees.

25 MR. MOELLER: The purge valves.

O
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/~T 1 !R. MARKS Do they close at 30 degrees? Is thtt
U

2 Fahrenheit or Centigrade or what?

3 MR. MOELLER: No, that's the angle of the

4 setting.

5 3R. KERR4 Zero degrees is closed, I think. 30

6 degrees is 30 degrees open.

7 MR. MARK Okay.

8 M R . 3!!E'4 MON : Is it half open?

9 MR. MARK 4 Tnat's about half of it.,

10 MR. KERR: The idea is that they will be able to

11 close against the flow that would result in an accident if

12 the y 're set at this point, whereas they probably might not

13 be able to close if th e y were set at a more open position, I

O 14 t hink . That's my understanding.

15 MR. MOELLER Mr. Okrent?

16 ER. CKRENTs I guess I have a iifferent view of

17 what requirements it's appropriate to place on the tech n ical

18 capabilities of people within a state organization

19 responsible for managing emergency measures. I don't think'

20 it 's app ropria te tha t they be asked to be experts in each

21 and every hazard that exists in society.

i

j 22 It seems to me that people who are running the

|
23 f acility , whether it's an LNG facility or a facility that

() 24 makes dioxin f or nuclear reactors, that people who run it

! 25 should be able not only to assess the status of the plant,

O

ALDERSoN REPORTING COMPANY. INC.

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

1. -. .- -

I



_-.

155

() ibut also to explain in language intelligible to the layman

2 what the potential hazards are and what might occur and so

(]) 3 forth, so that those people who have the responsibility for

4 taking emergency action have a basis for decisionmaking.

5 If in fact a group running the facility is unable

: 6to provide this inf orma tion, that's where the deficiency

7 lies and it has to be remedied.

8 MR. BENDER: I think Dr. Okrent is taking issue

9 with the point I made and I would want to respond to it. Of

'

10 course it's important that the organiza tion running the

11 plant has knowledge enough to provide to the public some

12 understanding of accident circumstances. But it is a public

13 gc vernmental authority that issues orders to the public, and

14 i t ca n ' t d o it without adequate knowledge.

15 And I don't care how capable the operating

16 organization is to develop information. If the recipient is

17 no t ade q ua tely knowledgeable to use the infernation, he is

18 lik ely to lead the public in the wrong direction. And I
i

19 think we cannot assume that all the burden has to be on the

20 operator.

21 MR. PLESSET: I would like to side with Dave on

22 this. I think you should not expect political persons who

23 have been successf ul in running for office, or their

( 24 a ppoin tees, to make these judgments. What it boils down to

25 is in my opinion, and I think Dave is saying somewhat the

'
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Q 1 same thing, it devolves upon the management. And beyond

2 that, there has to be some confidence and trust in that

3 management. And 1.' tou don't have that, you're really in

4 trouble and you're not going to get some officials in the

'

5 government to act responsiblr if they don't have that

6 confidence.

7 The technical decision has to be made by the
i

8 manage:aent of the facility, whether it's an LNG or nuclear

9 plant or wha tever.

10 MR. BENDER: It's not up to the management of the

11 f acility to decide whether the public is in suf ficie nt

12 jropardy to recommend that they move fron their living.

13 qua rters somewhere else. That's the job of the public

14 aut horities .

15 All the organization running the plant is report

16 the conditions. The interpretation of it is a public

17 responsibility. And I can't accept the fact that because an

18 individual is politically designated that he doesn't need

19 com petence. And I think that message needs to be

20 communicated back to those that are concerned about it.

i 21 MR. SHEWMON: Dade, I too could take sides on this

22 and feel reasonably strongly. But I think we would be

23 better if we got on and we could argue this in a lotter or

O 2aeomething.

25 MR. MOELLER All right. You have in your folder

O
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( 1 -- does someone know what section -- tab 8, an agenda for

2 today 's review of this restart matter. The first item on

(]) 3 that agenda is review of new management organization and the

4 resultant increase in staffing. This will be a presentation

5 by the Licensee.

6 Before I call on them, let me ask, does the staff

7 have any comments?

8 ER. NOVAK On your summary, you mean?

9 MR. MOELLERa Yes.

10 ER. NOVAK I don't believe so, no.

11 MR. MOELLER: Thank you. Then we 'll move to the

12 Licensee, and for the review of the first item we will call

13 upon Mr. Robert Arnold.
O,I

14 MR. ARNOLD: Thank you very much, Dr. Moeller.

15 The company appreciates very much the opportunity to be

16 bef ore this Committee.

17 I think with regard to some of the immediately'

18 preceding discussion I wculd like to make a couple of

19 comments. First of all, tha t the company does not feel tha t

20 it's their job to, I guess, make the judgment on the issue

21 th a t the Committee was immediately discussing. However, we

22 have made the internal commitment and have communicated that

23 externally as well, that our intent and our sense of our

24 responsibility is to be fully forthcoming, fully

25 straightf orward in our communications with both the state
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() 1and federal asencies. And we believe tha t we have set up

2 our organizations and trained our people such that that will

3 in f act happen.

4 I think that we have recognized since very shortly

5 af ter the accident that in terms of the restart of Unit 1
1

6 that the capability of the management, of the organization,

7 and the confidence of others in that capability was an

8 absolutely essential ingredient for authorica+'on to restart

9 Unit 1. And we do believe that we have demonstrated that we

10 have been responsive to tha t concern.

11 In terms of the presenta tion s, Mr. Philip Cla rk

12 will start off with the review of management organization.

13 We would ask the Committee's indulgence in rescheduling th e

O 14 next item to immediately after the break. The person we had

15 intended to make that presentation became ill last night and

16 so is not available this morning, and we would like a little

17 bit more time to readjust on that. But other than that, we
I

18 are ready to proceed in accordance with the sequence of th e

19 agenda . And Er. Clark will make the opening presentation

20 and will chair our remaining presentations.

21 MR. MOELLER: We have noted that and we will

22 simply postpone the one item.

23 MR. CLARK: Starting before the TMI accident, GPU

() 24 management recognized that nuclear power was different and

25 we had started to revise our organization to deal with

O
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() 1 nuclear stations. That plant was set back by the accident

2 and then accelerated. A r.d I want to show you today the

~) 3 results.
4 (Slide.)

5 This slida shows some of the evidence that we

6 incorporated in the organization of the sta ff . First we had
1

7 set up a f ull-time organiza tion dedicated solely to nuclear

8 generation. That organization was put in effect and

9 recognized in our licenses vl th NRC in September of last

10 year and has been operating ever since.

11 It is operating today as a nuclear group. It is

12 intended that it be a nuclear corporation. That change from

13 group to corporation requires approval by SEC, Pennsylvania

14 PUC and New Jersey BPU, and the NRC. We have two of those

15 f our and we expect the others this summer.

16 But even without being a corporation, we are
;

; 17 operating as a group with the organization staffing as I am

18 going to describe it to you. We have increased -- and I
|

! 19 will show numbers later -- the onsite technical and

20 management resources. We have set up strong central

21 technical control at the plant, with continuity f rom the

22 design through the construction and the control of the

[

23 technical configuratian of the plan t during operation.'

24 Prior to the accideht that responsibility changed hands with

25 time.

O
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() 1 We have put full-time on-site man agemen t for

2 operation and maintenance of each plant, and we tave taken

{]) 3 the support activities, administration, engineering, and

4 radiation protection, and put those separately in the

5 organiza tion so that the plant management can devote

6 themselves to the operation and maintenance.

7 We have set up an independent nuclear assurance

8 division , with training, quality assurance, and a nuclear

9 safety assessment department independent of the operating

10 organiza tion and the engineering. We have pooled the

11 resources that were applied to TMI-1 into Oyster Creek and

12 in our case , very importantly, which were a pplied to the

13 Forked River plant. We have pooled them all and augmented

O L4them substantially since the accident, and we are proceeding

15 to develop and implement personnel policies and procedures

16 which are appropriate for nuclear power.

17 And as an example of that is the requirements we

18 are establishing for periodic requalification of radiation
i

19 protection technicians and other classifications, so that we
,

| 20 are able to continually assure that those people are up to
i

21 date and qualified to perform their duties.

; 22 (Slide.)

23 Before I show you the organization, I want to show
|

\ (m
(_) 24 the purpose of the GPU Nuclear Group as we have promulgated!

|
l 25 it to the organization. That purpose is: first, to manage

O
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() 1 and direct the nuclear activities, provide th e required high

2 level of protection for the health and safety of the public

(} 3 and the employees; second, consistent with the above, to

4 generate electricity in conformance alth the rules and

5 regulations. This is an a ttempt on our part to make sure

6 that the organization understands unequivocally where the

7 organization is with regard to the priority to be placed on

8 protection of public health and safety.

9 (Slide.)

10 This next chart shows the organization of GPU

11 Nuclear. The office of the president, with Bob Arnold and

12 m e. We have a vice president on site for operation and

13 maintenance of each of the nuclear plants. We have a vice

14 president f or technical f unctions, in whom resides the

15 technical control of the plant configuration, the technical

16 con tent of the procedures, the technical content of the

17 training. We have a vice president for nuclear assurance,

| 18 who has the training and the nuclear safety assrssment

19 f unction , and that means that since the accid ent we have a

20 vice president of communications. Before the accident there

21 was one public relations media person working on TMI. Today

22 there are on the order of 30. In addition, the professional

23 level of the communications staff is vastly increased.

Ok/ 24 We have a vice president f or radiation and

25 environmental control, reporting to the office of the

O
I
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1

(]) 1 president independent of the opera ting staff, to provide the

2 kind of quality aspect of the radiation protection. We have

3 a vice president of maintenance and construction to deal

4 with the ongoing modifications, the craft labor, the buildup

5for outages, and relieve the onsite plant management of the

6 responsibility of carrying out those outages, so they can

7 concentrate on the operation and maintenance of the plant.

8 We have a GORB, general office review board, which

9 is a safety review board reporting to the office of the

10 president. It has both inside and outside members. There

11 are reughly five members of tha t 11-man group who are not

12 employees of the organization, but come from outside, from a

13 variety of backgrounds and disciplines. And we have
O
'd 14 est ablished a full-time chairman f or the GORB and provided

15 staff support to see that that function can operate

16 ef f ectively.

17 There are 12 boxes on his chart at that level.

18 Five of them designated by these dark lines are new to GPU

19 since the accident. Five of them are shifted from

20 construc tion , which was Forked River, to operational

21 activities. Two of them before the acciden t had

22 responsibility for nuclear plus generation, and their scope

23 has been narrowed to nuclear activities only. We feel at

() 24 this level of the organization there is a good deal of new

25 blood and people from outside with a new perspective.

p
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() 1 There is a many-fold increase in the amount of

2 management a ttention a t that level applied to the operation

{} 3 and maintenance of our plan ts.

4 MR. BENDER: Mr. Clark, before you take that off,

5 the two people thst came in to take over the management of

6 THI-1 and IMI-2 which you show as new to the organization,

7 what was their background?

8 MR. CLARK: Mr. Hukill, who is here today, spent
,

9 over 20 years in the Navy in the nuclear business. I think

10 importan tly he not only was the CD on th e ship, but he spent

11 several years in headquarters, where he was involved in

12 astablishing the training programs, monitoring the

13 performance of the oporational aspect of the fleet. So he
O.,

14 not only was exposed to the system; he then was involved in

15 directing and managing parts of the system, which I think is

16 very important to provide the needed inside.

17 Mr. Hovey was with General Electric for a while,

18 involved in their nuclear activities, including Vallecitos.

19 And most recently before he came to us he was with AGNS as

20 the manager of the plant that they were designing and

21 constructing for asste processing; and I think is very

22 knowledgeable particularly in the technical things involved

231n the liquid processing waste management, and I think has a

() 24 very good background for TMI-2.

25 ME. BENDER: Fine. Just to complete the picture,
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() 1 there is a new vice president for maintenance and

2 construction. What was his background?

3 MR. CLARK 4 M r. Manganaro was in the Navy for

4 probably over 25 years, including a to :r as commanding

5 officer of shipyards which were doing overhaul and

6 maintenance of nuclear ships. And I think he has a very

7 good background for the kind of activity he is involved in

8 for us.

9 MR. BENDER: Thank you very much.

10 (Slide.)
,

|

11 MR. CLARKs There are a number of ways to try to

12 capture wha t capability you have in the organization, and

13 this cha rt is an attempt to show some of them. Within the
sm

s
'd 14 organization -- and this is as of December 30th, 1980; thei

15 numbers are at the end of last year. We look at the total

i 16 staff level of 1947. As of June we had 2149. I don't have

17 a breakdown of how they're spread, but there would be

181ncrerses in essentially all of these numbers by about ten

19 percen t, with a total of 200 added.

20 We had in the organization at that time 416

21 technical prof essionals. Those are degreed people in

22 science or engineering. Amongst those people they had 5,000

23 years of prcfessional experience and 3100 years of nuclear

() 24 experience. On the average , they had seven-plus years of

25 nuclear experience.
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1 I think another measure over and above the

2 technical backcround is the operating experience. We have

(} 3 119 people with a senior reactort operator license or

4 equivalent, by which we mean a Navy engineering officer of

5 the watch qualification.

6 I think importantly from our standpoint and yours,

7 we see a pretty good spread amongst the three plants. There

8 are technical professionals, 35 to 40, in the staff of the
)

9 plant for operation and maintenance. I think we also see a

10 good deal of operating experience in things like technical

11 f unctions, with 35 SRO-licensed people or equivalent, some

12 also in nuclear assurance. So that in addition to the

13 technical expertise, we have the opera ting experience ands

! 14 background spread through the organization, and we think

15 it's important to have both of those elements.

16 For comparison, before the accident the total

17 staffing applied to TMI-1 an TMI-2 both onsite and offsite

181s about 630 people. Today applied to TMI-1 we have onsite

19 650 people f or TMI-1 alone, and offsite it's a little hard

20 to judge. The support people keep changino, but 170 or more

21 peo ple.

22 So in terms of the total resources applied to the

23 operation and maintenance of these plan ts, we think we have

24 made major increases in the total staffing most importantly

25 we think in terms of the t. anical background and in terms

O
|
|
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(]) 1of management capability, which prior to the accident was

2 not applied to the operation and maintenance of the plants.

3 MR. BENDER: Mr. Clark, the numbers are

4 impressive. How do they compare now with a similar

5 complement of people that might be at other plants,

6 equivalent to THI-1 during the startup stages?

7 .13. CLARK: We're looking very ca ref ully at that

8 and it is very hard to get good numbers, because even in our

9 case, in addition to those numbers, we have applied

10 f ull-time to our plants on the order of 1200 contractors.

11 And they are onsite or they are dedicated offsite

12 res ources.

13 The mix between employees and contractors, we have
/N

14 been moving and intend to continue to move to bring more-

15 in-house . But when you start comparing with anybody else,

16 it's very hard to find out what they have in both

17 categories.

18 Let's take guards. Amongst the three plants we

19 have 220 security people. A lot of people contract that and

20 th e y may or may not show up in those numbers.

21 Given those qualifications, however, it's our

22 belief that our staffing is well on the high side of the

23 sta ffing for people in an equivalent position. We have

()1 24 looked at the '79 surveys by EEI and other people and we are

25 , ell above those numbers. It's our sense that other

O
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({} 1 utilities are also increasing their staffing, but that we

2 are above it.

3 We do get some input from our outside members of

4 the GORB , people, some of whom may be known to you -- Bill

5 Love, Clu Raddis, et cetera. Their sense expressed to us,

6 as I understand it, is that in teras of the total management

7 and staffing, we are well on the high side of other

8 companies.

9 MR. BENDER: Thank you.

10 MR. MOELLER: In terms of the 1947 as of December

11 or the 2149 as of June, are tirese all f ull-time employees?

12 MR. CLARK: Yes, sir, full-time employees assigned

13 to the Nuclear Group. And because we are not a corporation,

('

14 some have a Met Ed payroll or Jersey, but they work for us.

15 MR. MOELLER: But they are all f ull-time , your

16 geople?

17 MB. CLARK: Yes, sir.

18 MR. M0ELLER: Okay.
;

{
19 MR. CLARK: That was all that I had prepared.

20 MR. MOELLER: Any additional questions for Mr.

21 Clark ?

22 MR. WARD: Would you tell us or will someone tell

23 us a little bit more about how the review board functions

(G_) 24 and interacts with management?

25 MR. CLARK: Yes. We have a full-time chairman who

O
\ 's.)
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() 1 is an employee. We have three general office review boards,

2 one for each of the three plants. It's a slightly dif f e ren t

3 composition because at TMI-2 we are looking for chemical

4 processing expertise, a little dif f erent mix at Oyster

5 Creek, for example.

6 They have as consultants to them representatives

7 from the NMSS suppliers. Each board meets for about a day

8 and a half every three months. There are formal minutes

9 kept of the meetings. There are formal recommendations from

10 the board to the office of the president, which we respond

11 to formally.

12 They are provided with staff support f rom our

13 nuclear saf ety assessment department here, so tnat they have

O 14 the capability, which I think this Committee would recognize

15 is necessary , to have an ongoing continuing effective

16 process, rather than an episodic kind of review that you

17 would have.

18 They are quite active. Our employees are either

19 division level, which is this level, or the level below it.

20 We have put high-level people on it and we think very

21 :om peten t people from outside.

22 Does that respond to you?

23 MR. WARD: Yes, thank you.

() 24 MR. MOELLER: Any other questions?

25 (No response.)
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O ' xa. notttra, w 11, ta ax rou, x= c1erx-

2 The next item on our agenda, then, if we postpone

3 the item shown , will be to move into emergency

4 preparedness. And for that we will call upon the NRC staff,

5who in turn I guess will call upon FEMA for a report.

6 Harley Silver?

7 MR NOVAKa Steve Chesnut will introduce our

8 presentation.

9 MP. MOELLER4 Thank you.

10

11

12

13

O
14

15

16

17

18

19

20

21

22

23

O u

25

O
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(} 1 MR. CHESNUT Good morning. My name is Steve

2 Chesnut. I have served as the team leader for the TMI-1

gs 3 emergency preparedness for the past year, and I wish to
O

4 report that we have completed our review of the TMI-1

5on-site emergency plans in accordance with the new emergency'

6 planning rules and the new restart order, and we have

7 recently completei the last item on that restart order,

8 which was the conduct of a test exercise of the T I-1

9 emergncy plan. That was conducted on June 2.

10 There was one excercise involving not only the
:

11 licensee but also the state government as well as four of

12 the five counties within the plume exposure emergency

13 planning zone around TEI. The results of that exercise were

14 tha t the licensee as well as the state and counties
i

15 demonstrated an adequate preparedness, based not only on

16 that exercise but on the re view of the existing plans as

17 vell .

18 York County did not participate in that exercise.

19 They ha ve ag reed to or we a re in the process of forming up

| 20 plans for an exercise involving York County, which is
|

|
21 scheduled for late August of 1981.

22 I will slso be here to answer any of your

23 questions with regard to the communications you talked about

| () 24 earlier, the provisions with the licensee's plan and also
|

| 25 coordinat. ion with the state. Also Mr. Robert Jaske from

i
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(]) 1 FEM A, who is the Acting Director of the Radiological

2 Emergency Preparedness Division of FEMA, will be also

3 available to answer questions in those area s as well.

4 MR. MOELLER: Could we have a statement from Mr.

5 Jaske, did you say was his name?

6 MR. CHESNUT: Yes, sir.

7 MR. MOELLER4 Simply telling us what FEMA's

8 conclusions were in a sentence or two.

9 MR. JASKE4 FEMA did, of course, participate and

10 evaluate the accident -- or I mean, excuse me, the exercise,

11 and we did submit a sta te me n t of findings to the NRC staff

12 o n June 16th, which I believe should be a va ila ble to you.

13 We concur in Mr. Chesnut's statements that the state

14 demonstrated adequate capability to respond to an accident.

15 Our report on the accident noted 72 deficiencies,

16 which did not detract from our overall conclusion of

17 adequacy . These deficiencies are principally the type of

18 deficiency that can be cured by additional drilling and

19 sub-exercise refinements of such things as communications

20 and state and county coordination, which due to the nevness

21 of the plan to all the parties did have some rough spots.

22 We are working actively with the participants in

23 the countias and in the sta te to resolve any of those !

() 24 details , which we did note in the formal report.

25 MR. MOELLEP4 Thank you, Mr. Jaske.

O
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() 1 tr. Carbon, did you have a question?

2 MR. CARBON: I thirk it is pretty much answered,

3 Mr. Chesnut. You are from the NRC staff?
)

4 MR. CHESNUTs Yes, sir. I am from the Division of

5 Emergency Preparedness.

6 MR. "0ELLERs Mr. Bender.

7 HR. BENDER: Mr. Chesnut, in sending up this team

8 to deal with emergency response, did the NRC or FEMA either

9 one attempt to establish some qualifica tions f or the people

to that were responsible for emergency management?

11 MR. CHESNUT Are you referring to in the review

12 of the planning or for the NBC's own response to an

13 emergency?

O 14 MR. BENDER 4 In reviewing the program, I guess I

15 have in mind that the NRC has some responsibilities, the

16 state has some and FEMA has some responsibilities. In order

17 to have an effective team, I would presume there would be
:

18 some requirements for experience, some training

19 capabilities, as well as some practice exercises.

20 Does that kind of set of requirements exist?

21 MR. CHESNUT Yes, sir. For people who are

22 reviewing plans, we have all undergone in-house training on

23 the standards.

() 24 MR. BENDER: I am not talking about the planning

25 reviewers, although it is good to know they have

)
;

|

|
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() 1 capabilities too.

2 "R. CHESNUT In ICE there is a separate branch

3 called Instruments Response Branch, and they have been{}!

4 responsible for improving NRC's own emergency preparedness.

5 We are in the process of hiring full-time duty officers who

6 are trained to respond in initial hours. In addition to

7 that, for many of the exercises that have been conducted of

8 the many licensee plants around the country, the NRC's

9 instant response teams have periodically participated in

10 some of those drills and exercises.

11 MR. BENDER: Well, that is a partial answer but

12 it's a long way from being a complete answer. I know that

| 13 some drills have been carried on. I think the question
_,,

14 still is what kind of qualifications are required for people

15 tha t have to manage such emergencies, and do we trie such

16 qualifications and are the people in cha rge now being judged

17 as to whether they meet them?

18 MR. MOELLERa Mr. Bender, you are referring not

19 only to NRC or FEdA but to the state or local people.

20 MR. EENDER: I'm talking about the whole emergency

21 response team. I really don't know what it is. I wish I

22 did . But in the absence of knowing, I am hoping that the

23 planning or review organization is doing something to take

() 24 i t into account.

25 MR. CHE5 NUTS Well, I think we are. What we have

O
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() 1done is we identified the many f unctional a reas which needed

2 to be addressed in an emergency. Within the NRC there is a

{) 3 lot of expertise in each of those areas. So in many cases

4 it is a matter of developing standard procedures and having ;

5 people witn the right expertise to address the problem, and

6 that is what we are doing. We are testing the coordination

7 of all those indiv1 'sals.

8 At the state level, for instance, FEMA does

9 perform reviews of the ability of the state to respond.

10 That includes some of the training and qualifications of

11 those individuals. The sta te of Pennsylvania, for instance,

12 has a technical branch, the Bureau of Padiological

13 Pro tection, where they have several nuclear engineers and

0
,

14 health physicists to digest the technical information from

15 the licensee and make a recommendation f or protective action

16 to the state, which would be the Pennsylvania Emergency

17 Management Agency or the governor.

f 18 Those agencies respond to all kinds of

19 emergencies , f rom tank car collisions to radiological

20 disasters, so they are used to applying emergency

21 resources. But they use the Bureau of Radiation Protection,

I
' 22 for instance , as a technical response branch in those areas.

23 Those, of course, are reviews. We have no set
1

24 standards f or each state to have a certain individual with
t

! 25 certain qualifications able to respond.

(
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O ' 4R xoEttER: Mr. Shew =oa hes e cuestion.

2 MR. SHEWMON: This could come from Mr. Chesnut or

3 the licensee's response, but I am so ignorant of this I

4 don 't really know whether we are talking about something

5 like the QA audit or somebody goes in and asks a certain

6 f raction of those involved what they do, or at the other

7 extreme of my experience at a grade school fire drill where

8 everybody gets up and walks out in the yard.

9 Could you tell me briefly whether the populace is

10 involved in this, whether it is an audit or whether they

11 indeed physically transported people out of areas to see how

12it worked?

13 MR. MOELLER: Go ahead, Mr. Chesnut.

O
14 MR. CHESNUTs I think you were referring mainly to

15 an evacuation order. There are more facets to emergency

16 planning than conducting an evacuation. We norma 11f don't

17 have evacuations of the local populace. These drills

18 usually go to a point where an evacuation would be a

19 decision and the state actually deploys its resources to

20 ef f ect it, such as the state police or traffic control or

21 som athing of that nature.

22 MR. SHEWMON: The exercise was a drill down to the

23 level of the people who would be managing and carrying it

24 out.

25 MR. CHESNUTs Yes, sir.
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1

() 1 MR. SHEWMON: Thank you.

2 MR. 30ELLERs Any other questions for Mr. Chesnut? ,

I

(]} 3 Ihank you very much.

4 We will move on, then, to the licensee and request

5 your comments on the drill.

6 MR. CLARK: Mr. Rooin, the Director of Emergency

7 Preparedness, will make that presentation.

8 MR. KERRs M r. Jaske, excuse me. You mentioned, I

9 believe , 72 deficiencies that were noted in your report?

10 MR. JASKEs Yes, sir.

11 MR. KERBS Is there any number of deficiencies

12 tha t would have convinced you the plant was inadequate, or

13 does it have more to do with the seriousness of the

O
14 deficiencies rather than the number?

15 MR. JASKEa Well, the basic plan is quite

16 workable, and the deficiencies I mentioned are those we

17 discovered in actually performing the exercise itself. I was

18 talking about deficiencies related to the exercise

19 objectives, which are sometimes refinements of the plan or

20 sometimes do not always include every element in the plan,
;

21 as we have just discussed, the full evacuation carried out.

22 I don't know whether you have had an opportunity

23 -- you know, you are free to examine.

( 24 MR. KERRa I can answer that. I have not examined

25 the list. But the deficiencies were, then, not deficiencies
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() 1 in the plan but it is in its execution?

2 MR. JASKE: That's correct.

3 MR. KERRs So you judged the plan to be acceptable.

4 MR. JASKE: That's correct.

5 MR. KERR: Thank you.

6 MR. MOELLER: Mr. Ray.

7 MR. RAYS Before Mr. Jaske leaves, could you tell

8 us how that 72 defienries 13 split from the viewpoint a re

9 assignable to the licensee?

10 MR. JASKE4 Well, FEMA's judgment of the state and

11 local ef fectiveness concentrated almost entirely on the

: 12 state and local government. The only place where we noted
!

13 any difficulties was in some of the discussions between the

O 14 utility and the state about an accident classification,

| 15 which we have taken care of by being sure that the accident

16 category descriptions are more clearly identified.

17 There was some confusion over the nomenclature. We

18 made quite a point of that with the sta te. The Governor's

19 Office was involved in a misapplication of nomenclature at

20 one point in the exercise, and we highlighted that as a

21 problem th a t needs solution, and I assure you that that will

22 be solved.

23 But essentially, 95 percant or more of the

() 24 deficiencies rela te to the state and local government. We

25 did not make an evaluation of the licensee except in that

ALDERSON REPORTING COMPANY, INC,

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

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



-. _ _ _ _ _ _ _ -

178

() 1 one case where there was communication.

2 MR. R3 GIN: I am the Manager for Emergency

(]) 3 Preparedness for GPU Nuclear Group. I would like to sa y a

4 f ew words perhaps to answer some of the questions with

5 regard to the extent of the exercise and what our

6 observations were with regard to its utility and its

7 ultimate result.

8 We were evaluated by the staff in three different

9 areas, one of which certainly was our ability to implement

10 the plan effectively should an emergency occur, and the

11 other two were related to our ability to prepare for such an

12 implemen tation.

13 One was with regard to our own ability in house to

14 plan for and develop a reasonable scenario and conduct

15 exercises which would provide some training opportunities

16 f or people, and secondly with our own ability to

17 self-evaluate our performance and to identify those things

18 which we f elt needed additional attention and effort on our

19 pa r t in order to assure that we were maintaining an

20 appropriate level of emergency preparedness.

21 The staff has indicated to us in their results

22 tha t we had done those jobs satisfactorily. We had

23 identified the major -- there were no major shortcomings or

24 deficiencies indicated -- but there were some areas which
25 needed additional attention, and we had identified those as
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(} 1part of our own self-critique and taken or initiated the

2 appropriate actions to follow up on those, and those areas

3 will be a subject of additional attention by the staff.

4 So overall we felt tha t the exercise was one which

5 gave us a very good opportunity to implement the full scale

6 of our plan and to coordinate with the state and the local

7 governments to assure that we could in fact execute and

8 implement a coordinated response to an emergency.

i 9 Just to give you some feel for an answer to the

10 one question with regard to the magnitude of the exercise.

11 (Slide)

12 It was indicated in general that it went to the

13 point where it tested right down to the local population,

14 b u t we didn ' t actually evacuate anyone. But these are major

15 events which did occur as part of the exercise. We had full

'
16 accountability of personnel on the site for both units.

17 We actually had a search and rescue scenario. We

18 called in an of f-site fire department and ambulance services

19 to respond, and in fact daring the course of the event on

20 June 2nd we also conducted our Radiation Management

|
21 Corpora tion supervised annual radiation health physics

|
22 d rill, which called for us to t ake a simulated contaminated

23 person and tra nspo rt them to Hershey Medical Center, and

() 24 then we will get a full, formal critique on that, including

|
25 the Hershey Medical Center part of it.

A)
t

L
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() 1 We also went througn contamina tion drills. As I

2 indicated, we had a fire drill with several companies off

3 site responding, and these are all people, by the way, who

4 would normally be our first line response if we had an

5 actual event, and all these people had been participants in

6 previous drills on site, including actually taking some of

7 them inside the protected area on a couple of occasions to

8 practice our security processes.

9 We had the state police not only in terms of

10 assistance of traf fic control, but they also provided

11 helicopter assistance for population notification in the

12 surrounding areas. So in essence we activated all of our

t 13 response organirations. We went all the way through a

() 14 scenario to general emergency declaration and recommendation

15 by the GPU Nuclear management that the state should consider

16 an evacuation within the plume exposure pathway, and the

17 state then f ollowed up and began the process of evacuating

18 but did not in fact evacuate people.

i

19 We had five counties in the risk area which

20 par ticipa ted . The fifth one, York County, was mentioned, and

21 w e expect to have an exercise with them in the not too

22 distant future. Some specific dates are being discussed

23 right now. We also had severs 1 municipalities in each of

() 24 the counties, so we feel right from the control room all the

25 way down to the local township or municipality level, the

()
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() 1whole system of communications and implementation for

2 emergency response was exercised. There was very little

Cj 3 simulation that occurred.

t We did not evacuate the entire site. We took a

5 selected number of people once we had the accountability

6 drills completed and took 15 people out of Unit 1 and

7 actually took them through the evacuation p rocess to get a

8 feel for th-t, and of course we didn't have a real

9 contaminated person so we simulated tha t.

10 But the<. gives you a fair flavor for the kinds of

11 things that occurred. We have already begun discussions as

12 a result of the FEMA and NRC feedback to us on the drill.

13 We are working already with the state in several areas in
f)
s/

14 discussing how we can make arrangements to improve upon some

15 of those areas where we identified shortcomings.

16 And finally, I would only mention that the company

17 has entered into a maintenance agreement rith a consulting

18 tirm that we have used in the recent past for the next 18
;

|

19 months to two years, and they will be assisting the counties

20 and local municipalities th rough the good offices of

21 Pennsylvania Emerge- y Management Agency, working with them

22 as an ex tension of their office to assure the upgrading of

23 the emergency plans of all the counties and local

(~)
's > 24 municipalities within the risk area.

25 So we feel we have had an exercis. which clea rly

O
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() 1 exercised all of the various a:pects of our plan and gave us

2 some areas which we wanted to direct some attention to but

(~T 3 did I.o t identify any area which was significantly deficient
w/

4 or would impact upon our ability to manage a real emergency.

5 YR. BENDER: Could you tell us a little bit about

6 what kind of advice and instructions you received from NRC

7 and from the state during this exercise?

8 MR. ROGIN: In terms of the preparation for or the

9 actual exercise?

10 MP. RENDER: The actual exercise. How were thay

11 involved ?

*
10 MR. ROGIN: It might be better if I asked Mr.

13 Arnold , who serve: as the actual emergency support direc to r

14 and communicated directly with the site director of

15 operations of HEC to answer that question because the

16 communi cations were personally between the two people.

17 MR. ARNOLD: The way in which the scenario

i
18 developed , I think, was such that the company was evaluating

19 the conditions of the plant in providing information to the

20 state and the i.RC people who were pa rticipa ting in the drill
!

21as to plant conditions. There 's e re , as the situation was

22 simulated to become quite serious, several conversations

23 between myself, the NRC senior person participatino in the

d 24 exe rcise who was at the emergency off-site facility with us,

25 the nuclear engineer from the staff, the Department of

}
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() 1 Environmental Pesources, who was also there, and Mr. Tom

2 Jeruski, who was head of the Radiation Protection Depa rtmen t .

3 or Bureau of Radiation Protection, as to what the plant
)

4 situation was and whether protective action would be

5 required.

6 So there was dialogue on that, and I think keeping

7 abreast of all parties as to wha t the company 's

8 understanding of the situation was. I can't recall any

3 specific kind of inquiry or advice as to how we day need to

10 proceed differently than we were that came out of those

11 discussions.

12 MR. BENDER 4 Let me pick a few items out of the

13 scenario . One of the thing s tha t is shown here is a

0 14 post-accident sample of the reactor cooling system. That

15 presumably came from some decision that there might be a

16 fuel failure of some sort. Is that an automatic thing or --

17 MR. ARNOLD: Y7s, it is. We have to demonstrate

18 tha t we can provide within a certain time -- I think th ree

19 hours is what we are committed to -- that we can obtain a

| 20 reactor coolant sample in the situation where there had been

21 fuel damage. So that is part of the institutionalized

22 response to a reactor trl

| 23 MR. RENDER: Did the state or the NRC ask when are
,

() 24 you going to do that?
i
'

25 MR. ARNOLD: I did not receive that inquiry, to my

O|%-,
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() 1 knowledge, but they would have been aware from their

2 inf ormation, their participants in the control room as to

3 whether or not that action was under way, and I am quite
{}

4 sure that the plant people took the initia tive in f ollowing

5 through on that procedure, to tell you the truth.

6 MR. BENDER: Let me just ask about one other

7 iten. The last item on the scenario says the reactor

8 cooling s'reten is on natural circula tion moving to decay

9 heat, and I don't know what the postulate was at that time
,

10 as to whether nuclides were in the systm or not. What kind

11 of communication is involved in telling people about the

12 sta tus of the system at that time? What did you ha ve to

13 tell them? What did they ask?,'

(~)
14 MR. ARNDLD: In the emergency of f-site f acility w e

15 have st a tu s boa rd s , and although we can't dummy in the

16 signals for an actual situation, we can call on the CRT for

17 various parameters. So those that were germane to the

18 establishmen t of natural circulation or demonstration that

19 natural circulation was occurring were available to the NEC

( 20 participants and state as well as myself.

21 In the direction that we were going for removal of
!

| 22 deca y heat, tha t of going to natural circulation having
I

23 steam to the atmosphere, was identified to the state as the
,

( 24 plant situation degenerated, so that I could ask Mr. Hank

|
25 Huk ill, who was the emergency director in the control room,

(
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() 1 if there was any initiation from the state or NRC people as

2 to what we should be doing differently, but there certainly

{}t 3 was not from the off-site facility.

4 Mr. Hukill.

5 MR. HUKILL: I am Director of Unit 1. I was the

6 emergency director during the exercise. We had the NRC, our

7 senior representative on the site, right in the control room

8 with me. He had a man on the emergency phone with

9 Bethesda . He asked md several questions which I don't

to remember what they were now, but I reported to him what we

11 were doing and he asked on several occasions what we were

12 doing.

13 We were also in the control room in continuous
-

(1)
'

14 communication with the state Eureau of Radiation

15 Pro tection. They asked several questions concerning what

16 our readings were and what our off-site readings were and

17 wha t our recommendations were until that really passed to

18 Bob Arnold a t the off-site control center.

19 MR. BENDERS I was just trying to think about

20 trying to reconstruct the TMI-2 incident in a sking people,

21 w ell , h o w did it go and how do you report how the event

I
22 transpired and what people remembered, and I think it is

23 kind of interesting to recognize that here in just an

! p
| NJ 24 exercise it is hard to remember all the things that were

25 going on. You might think about what kind of recordkeeping
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() 1 you a re supposed to have during one of these things.

2 MR. HUKILL: We do have a log that was kept. I

{) 3 have a separate log keeper that just walked behind me during

4 the whole drill and writes down every single question asked

5 me and every decision made. So I could go back to that and

6 find out what I had been asked, but I can't remember it all.

7 MR. ARNDLD: I think your point is well made, and

8 I would like to identif y that we have for the emergency

9 support director a tape recording. We tape all of his

10 communications.

11 MR. M3ELLER: Mr. Rogin, I think because of time

12 we are going to want to move along on this. Mr. Carbon has

13 a question.

'')
14 MR. CARBON: Yes. How would you notify the

15 general public in a real emergency, and what kind of timing

16 do you anticipate, what amount of time to evacuate a certain

17 group of people? How fast does this take place and how is
t

18 the evacuation carried out, just briefly?

19 MR. ROGIN: With regard to notification, we have
i

20 to notif y principally two people to start the scheme, that

21 is , with regard to the public. The first is Dauphin County

22 and the second is Pennsylvania Emergency Management Agency.

! 23 P EM A then picks up notifica tion of the othe r f our counties ,

() 24 and then each of the five counties in turn has its own
|

| 25 notification process.

A
V
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() 1 PEMA also notifies the Bureau of Radiation

2 Protection, who then closes the loop back to the licensee,

3 and then from that point on , our communication is between

4 the Bureau of Radiation Protection and the licensee,

5 and then they in turn take care of any future updates,

6 notifications and reclassifications of accidents, except in

7 the case of a general emergency. And when we go to a

8 general emergency, we have an exception to the case and both

9 the licensee and the state go directly to all five counties.

10 The timing on tha t -- th e requirement is 15

11 minutes from declaration of the first classification of the

12 e ve nt. My feeling is we would probably take care of the

13 first part of that, which is the state and the county,

14 within several minutes, and I think the state has certainly

15 come in well below the 15 minutes, in any case. So within 15

16 minutes the public down to at least the county level has

17 been notified and determina tions were being made.

18 With regard to how much beyond that the

19 notifica tion ough t to go, with regard to notifica tion of the

20 general public we are installing a system now which is the

21 siren system backed up by some other means, and the decision

22 on that really resides with the sta te . When they determine

23 th a t the general public needs to be alerted to an event,

O
\_j 24 then they sound the alert.

25 With regard to the evacuation, if course it is a

O
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() 1 variable. Our studies cond ucted some time ago indicate that

2 on the best case we could evacuate the entire ten-mile EPZ

(]) 3 in five to ten hours, and the latitude der,onstrates the

4 dif ference in degree of mobilization of the state police and

5 others at the time evacuation is ordered. It could go up to

6 as much 13 hours, depending on poor weather, improper

7 mobiliza tion or poor mobilization, lack of timing and so

8 f orth.

9 MR. CARBON: Thank you.

10 MR. WARD: The exercise apparently lasted seven or

11 eicht hours, is that correct?

12 MR. ROGIN: Just a little better than ten, sir.

13 MR. WARD: Could you tell me the day of the weekg
(/

14 and the time of day?

15 MR. 30 GIN: I think it was Tuesday. I'm sure it

16 was Tuesday, and we started about 5:30 in the morning

17 because we wanted to go through a shift change, so we had a

18 change of shif ts bef ore we were actually at the highest

19 classification .

20 MR. '4 A R D : So the final parts of it were during

21 day light hours.

22 tR. ROGIN: Yes, sir. The evacua tion orders came

23 about something like 12:30 or 1:00. The general emergency

r~I

(_)/ 24 decla ration was like 12:30, and by the time we gave
|

25 everybody a chance to exercise the state requirements and so

|
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() 1forth, wa terminated right around 3:00,

2 ER. WARD: Do you believe that is a good test of a

3 situation you might have in weekends or night-time hours,

4 f or example?

5 MR. ECGIN: I think it does because we started or'

6 -- of course , there are always certain artificialities in an

7 exercise. People did know the date of the exercise although

8 they had no idea of the time. That wa s required for a

9 variety of reasons. But we star ted out on the back shif t.;

10 We had to go through a shift change. We had to bring in

11 people early for the various governmental agencies within

12 the state and counties.

13 Clearly there might be a little variation on the

14 theme if it was totally unannounced and so forth, but I

15 think the system is such that all our previous tests to that

16 system, including call-outs in the evenings and so torth, we

[
17 have proven that our system is responsive. We really think

i

|
18 we could do it just as well on Saturday now as we could on

I

l 19 Tuesday morning.

20 MR. WARD: Thank you.

21 MR. MARK. It was mentioned, I have forgotten

| 22 e xa c tly by whom, of Mr. Gerusky, the state radiation

23 pro tection of ficer , being involved in some aspects of the

24 e xe rcise . Now, he expressed himself, I think, as less than

I
25 f ully satisfied with the communications, depth of and so

l -)
|
|
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(') 1forth, that he was involved in in April '79. Has he

2 expressed himself recently on his feelings, let's say, about

{}
the company's present relationship or status with respect to3

4 the office he is responsible tor?

5 MR. ARN3LD: Perhaps it might be more appropriate

6 to address that question to Mr. William Dorn_ ie, who is a

7 nucleat engineer on Mr. Gerusky's staff and who is here

8 today, if he wouldn't mind responding.

9 MR. MARK: Well, I remember one time he was rather

10 disappointed or critical or something. Has he changed his

11 opinion is what I am really trying to find out.

12 MR. ARNOLD: I think Mr. Gerusky may be in more of

13 a position to respond to that than the company, although I

O 14 have no reason to think that Mr. Gerusky sould not tell this

15 committee that he was not fully satisfie:d with the

16 interaction of the company at this time.

17 MR. DORNSIFE: I am the state's nuclear engineer

18 and the one that was at the EOF during the June 2nd

19 e xercise , and also was the nuclea r engineer d uring the TMI

( 20 accident , so I can see a different perspective from the two
,

21 things, so I could comment either on that improvement in the )

22 situation or also in the communications.

23 First of all communications-wise. We did have

!

('s) 24 some procedural deficiencies in communications particularly
s

I

l 25 with the operational data to the 3RP, and we found from

O

ALDERSON REPORTING COMPANY, INC,

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



191

() 1 previous drills with this licensee and other licensees in

2 the Commonwealth, and also, of course, with the real

3 accident , that probability the m a j e - '. t y of times our

4 pratactive recommendations will be either partly if not

5 highly based on operational sta tus of the plant. So we

6 feel tha t knowing the opera tional status of the plant is

7 very important.

8 There was a problem with the direct line that was

9 set up that was used for radiological information because of

10 come physical limitations with getting informaticn over that

11 11n e . There was a deficiency in the early exercise.

12 However, by coing to the EOF and t '.i t e r f a ci n g directly with

13 the licensee and people at the EOF has certainly, in my
,

;

14 opinion and I' sure Mr. Jeruski's also, has cured that

15 deficiency and has gone a tremendously lono way toward
j

|

16 having the state understand the things we didn't fully

17 understand durig the TMI-2 accident.

18 Having the state and the NRC at the EOF and having

19 inf ormation available is a large step forward, in our

20 opinion .

I

21 MR. MARK: Thank you.

22 MR. MOElLER: Thank you.

23 Thank you, Mr. Rogin.

() 24 The next item on the ay- da is the discussion of

25 the proposed reliability study and its objectives, and the

(')\%
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() 1 licensee will respond on that.

2 MR. CLARK: Mr. Keaton, the Director of Systens

(} 3 Encineering in our Technical Functions Division, will make

4 tha t presentation.

5 ME. MOELLER: Let me remind Mr. Keaton th a t we do

6 wan t to cover it thoroughly, and yet please note that we

7 have to keep moving along.

8 MR. KEATON: I will certainly try to keep this

9 very short, and in fact I have only one Vu graph, which may

10 help to hold the time down.
.

11 I would like to remind some of th e members of this

12 committee and perhaps inform some other members that

13 previously we have done a probabilistic risk assessment

O 14 study on one of our plants, but that plant was Oyster Creek

15 rather than T!I. That study was started early in '78, and

16 the first cut at it wa s finished early in 1979.
.

17 The occurrence of the accident directed the
i

18 attention of people who had been involved in that to other

19 things for quite a while. We have now resumed the work

20 required to complete that study and we expect to have the

| 21 final results later this year.

22 (Slide)

'

23 Basically what we are intending to do for Three

) 24 Mile Island unit 1, as shown on the slide, is an analogous
I

25 study to tha t which was and is being done for Cyster Creek.'

I

\
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() 1 Our incentives for doing it are, one, to understand the

2 f actors that lead to the risk to the public, and also the

- 3 f actors which lead to availability or unavailability of the

4 plant.

5 The process that we intend to go through will be

6 similar to that we used for Oyster Creek. It is a thorough

7 and comprehensive risk assessment based on getting a

8 detailed understanding of the systems, conducting event

9 trees and f ault trees, and using both industry data for

10 f ailure rates and then augmenting those by actual experience

11 a t TMI where that experience is available.

12 We intend to try to cover not only random failures

13 but common mode, :ommon cause type of events, and also

O 14 external hazards. The reasons why we are interested in

15 doing this are that we find tha t the results from such a

16 study can be used in a very meaningful way in our

17 decision-mak ing process, pa rticula rly with respect to

18 allocation of capital resources, because we frequently face

19 a situation of should we put money to improve safety on this

20 area or on this area.

21 As we stand today, we have to make those decisions

22 based on engineering judgment. We think that with the

23 results of the study that we can in some cases quantify the

() 24 answers to those questions and augment the engineer judgnen t

25 to where those are hopefully better decisions.
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.

(~d)
1 We ir. tend to have the specification prepared for

u

2 this study in the third qua rter of 1981. We don't believe

3 that we have the resources in house to do the study

4 ourselves, so we do intend to go out for bid. We intend to

5 commence the study toward the end of the year. We visualize

6 tha t at least the initial go-through is probably on the

7 order of a 12-months study, and our experience with Oyster

8 Creek indicates there will be some f ollow-up studies

9 required.

10 MR. MOELLER: Are there any questions for Mr.

11 Kea ton on this?

12 Roughly what amount of budget are you talking

13 about? What does such a study cost, a ballpark number?
m
m) 14 Does anyone know?'

15 MR. KEAION: It is on the order of several hundred

16 tho usand d olla rs.

17 MR. MOELLER: That's fine. I wanted to have an

181d e a . Okay, thank you very much, then.

19 Mr. Silver, do you have any comments on this?

20 MR. ARNOLD 4 Dr. Moeller, the Oyster Creek study

|

|
21 has cost several million dollars at this point.

:

22 MR. MOELLER: Thank you.

23 MR. h0VAK: The staff has no comment.

() 24 MR. MOELLER: We will move on to the next item,

25 which is the new instrumentation for detection of inadequate

O
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1 core cooling. We will have the licensee give the report on

2 tha t.

3 MR. CLARKs Mr. Keaton will make th a t presentation.

4 MR. MOELLER: All right. He will do that one,

5 too . Thank you.

6 ME. KEATON: Excuse me. I had misunderstood the

7 order and I thought the staff was going first or I would

8 have been better prepared.

9 As I indicated to the subcommittee and would like

10 to reiterate to this group, in previous discussions we have

11 tended to emphasize to you some of the problems that we have

12 found in trying to understand some of the requirements which

13 have been imposed primarily through NUREG-0737. Today I

h'' 14 would like to shift that emphasis and concentrate more on

15 wha t we have been doing and what we have found out .nd where

16 we think we are going.

17 We recognize that some of the earlier

18 presentations have lef t a rather negative impression of our

( 19 app roach to this, and we do continue to have some questions,

f

| 20 b u t I want to indicate to the committee that we are not
,

21 sitting and doing nothing but we are really trying to make

22 process in this area.
,

|

'
23 (Slide)

O 24 As you xnow, the re2u1rement me we ere

25 add ressing is given in NUREG-0737, Section II.F.2 .ch

(x.)

ALDERSoN REPORTING COMPANY,INC,

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

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



196

() 1 requires the evaluation of additional instrumenta tion f or

2 detection of inadequate core cooling. As we have pointed

3 out in some discussions with the subcommittee, it is not{}
4 clear that in fact water level is the most desirable signal,

5 and there may be real reasons to consider alternative

6 signals, which might, I think, provide some different types

7 of information.

8 (Slide)

9 The approach that we have been and are continuing

10 to take is basically a two-fold one. One is to try to

11 understand the criteria that might be used for these types

12 of signals , and to that end we have worked with the BCW

13 owner 's group in the work that was done primarily by BCW.

O 14 We have done some in-house consideration of how we migitt

151ook at operator guidelines with respect to a 10CA or

16 overcooling accident, and what we would do with level

17 instrumentation and level information if we had such

18 inf orma tion .

19 And also we early on became aware of the fact that

20 this kind of information might be used for other things than

21 j u s t inadequate core cooling, so we ha ve been trying to

22 consider wh at th e criteria for that would be as well.

23 With respect to potential detectors, our initial

() 24 efforts were through the BCW owners groups to evaluate the

25 dif f erent systems that have been considered. We followed

O
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() 1 this with some in-house evaluations of detectors and came to
2 the conclusion that we weren't very satisfied with either of

3 those two, so we ha ve initia ted a study by an external

4 consultant to carry out an independent evaluatior, of the

5 systems that are available and to consider whether there are

6 some other systems that aren't currently being developed

7 that might be useful.

8 We have agreed to work with Penn Sta te University

9 in a proposal they have developed for the use of neutron

10 detectors for water level inside a vessel, and de are also

11 aware of and expect to evaluate the EPRI study which is

12 currently in progress and is due to be available in about

13 0ctober .

O 14 Dur approach, then, has been based upon the

15 results of these two paths to decide that one of the systems

161s usef ul and should be installed, in which case we would

17 propose to install it, or if that is not the case, to

18 support the development of other systems and alternates,

19 suc h a s , for example, an inventory system.

20 (Slide)

21 In understanding the uses that might be made of

22 water level or rela ted instruments, we have looked at the

23 various tyoes of events that we think this information might

() 24 be considered f or. With respect to a 10CA, our first

25 conclusion -- and I believe this is ba sically agreed to by

O
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() 1 the NRC staff -- is that the required operator actions can

2 be .taken based upon the existing instruments, and we think

{JS
3 this is very important because if that were not the case, we

,

4 would be in a situation of needing to it. stall something

5before we rould restart the reactor.

6 But we found and the NRC staff testified that the

7 required operator actions can in f act be based on the

8 instruments we now have. In the case of a LOCA, about the

9 only real use we have identified for water level is it can

10 be used as a confirmatory signal, that the opera tor could

11 look at it to back up the signals that already exist in

12 assuring that he was taking the correc t actions.

13 The suggestion was made at the subcommittee

O 14 mee ting by one of the members or consultants that another

15 possible use of void fraction would be to use it as the

16 basis f or the pump trip criteria. That, of course, is not

17 the case right now. It is based upon the occurrence of 1600

18 pounds of pressure in the reactor coolant system.

19 But since really the reason to trip pumps is to

20 avoid getting too large of a homogeneous void fraction in

21 the system, it is in fact conceivable that that might be an

22 alternative and perhaps even preferred criterion for

23 tri pping the pumps. Frankly, we haven't done too nuch work

24 on it in the past two weeks, but we do want to consider it.

25 With respect to overcooling events we believe that

O
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() 1 the required operator actions can be taken adequately based

2 upon the instruments that exist. The suggestion was again

(] 3 made at the subcommittee meeting that if we had not a level
V

4 instrument but a true measure of the mass inventory of water

5 in the system, that in fact then that instrument could be

6 used to distinguish between an overcooling event and a LOCA,

7 because although both of those events lead to a change in

8 level, they do not lead to a change in mass inventory.

9 But that would be a system that is somewhat

10 dif ferent f rom one which displays level, although obviously

11 they are closely related. It is a matter of how information

12 would be processed and how it would be displayed and whether

13it would be displayed as a water level or a s a mass

O 14 inventory of water.

15 With respect to venting the ECS system, as you

16 know , we are committed to install vents at the hich points

17 o f the loops and at the pressurizer, although not

18 necessarily prior to restart, and the suggestion has been

19 made that use of a water level instrument would be a good
|

20 method of determining when and whether to vent and also when'

21 to terminate the vent.

22 In this case I think the instrument would be

23 required to be, in fact, a level indicator because there you

/~T
(_/ 24 care not about the inventory of the F.ystem as a whole but

,

25 the extent and nature of voids that would be effected by the

O
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() 1 venting operation.

2 We have not yet taken a position on whether that

(~ 3 is required for the venting. Frankly, the guidelines for
%)3

4 that are under devalopment and we think it is an open issue

5 whether it is really needed.

6 A similst situation with respect to the bubble in

7 the head, such as the St. Lucie incident. We have new;

8 operator guidelines tha t are currently being developed for

9 how an operator should respond to that event. We aren 't

10 sure whether level in the vessel or inventory in the vessel,

11 is a required or desirable signal, and we won't know that

12 until we have gotten the guidelines better understood.

13 I do want to tell the committee that on our own

14 initiative we decided several months ago that there would be

15 a significan t advantage to us, we felt, to have an

16 indication of whether saturation conditions exist at the

17 reactor head , and we do presently have a project under way

18 t ha t will lead to installing thermocouples, monitoring the

19 water a t the top of the vessel so that we can icok to see

20 whe ther it is saturated or not. Tha t will give us an

| 21 indication of whether a bubble could be drawn or not.

22 Finally, it has been suggested by various people,

23 including nyself, that level or inventory or void fraction

() 24 inf ormation might be useful in analyzing after the fact,

25 going back and looking at win t really happened during some

O
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4

i 1 of the severe transients that night occur.

2 We had experience with one of those transients,

3 you might remember, in March or April of 1978 at TMI-2 where

4 we had a severe overcooling transient caused by the steam

i
'

5 safety valve sticking open, and we were forced to do a

6 considerable amount of evaluation of that event after the

7 f act to address the question of whether the core had been

8 uncovered or not.

9 We were able to conclude that the core had not

10 been uncovered without having level instrumentation. On the

11 other hand, if we had had something like wa ter level or
:

12 inventory, we most certainly would have used it.

13|

O'

14

15

16

17

18

19

20

21
|

22

23
f

I

|
- 24

| 25

O
,
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() 1 Turning fairly quickly now to looking at the

2 systems that we believe are probably the frontrunner for

3 level measurement, this slide basically summarizes, . hen,'

4 the vessel delta P system Westinghouse is associated with

5 and work has also done been done by E3EG, and of course, the

6 same kind of system is used in water reactors and in our

7 opinion. will give a good measure of water level under

8 reasonably quiescent conditions.

9 The vendor claims tha t this system can be used to

10 measure void fraction when the reactor coolant pumps are

11 running. I'm not prepared to cefute that, but ! can tell

12 you that there's a great deal of skepticism as to how

13 accurate or reliable that type of information is likely to

O 14 b e .

15 B&W has a hot leg delta P system which has been

161ooked a t which works on this same principle. The hot leg

17 level in a B EW system is a good signal in terms of anticipa

18 tion in tha t you will see changes in void fraction or

19 ch anges in level in the hot leg long before it gets low

20 enough to affect the core. So from an anticipatory

21 sta ndpoint, that's good. From the standpoint of meeting the

22 total range coverage, and of course, the hot leg by itself

23 doesn ' t do that. It takes it down to only about eight feet

O)'s. 24 above the core.

25 The Combustion Engineering system of heated

.)
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() 1 thermocouples indicates the level at discrete intervals,

2 depending upon the number of thermocouples. We still have

3 3 some question in our mind as to how well the system really
v

4 will work in the presence of two-phase mixture. And given a

5 single phase and well-defined boundary between them, I think

6 the system unquestionably will work very well.

7 But in the case of the two phase conditions, the

8 design of the detector is supposed to get an equivalent

9 collapsed level, and we have not completed our evaluation of

to whether we think it will do th a t or not.

11 The neutron detector signal, of course, is
.

12 potentially a very attra. Live one because it is a non-

13 intrusive detector, and this is a system that we have agreed

' 14 to work with. The tests that have been done to date, not by

15 Penn State but sponsored by EPEI, indicate that there is

16 good sensitivity to water level as long as it's within about

17 eigh t feet of the top of the core. If it's more than that,

18 the response to the neutron detectors is difficult to

19 inte rpre t.

20 Finally, the core exit thermocouples, of course,

21 d on ' t indicate water level as such to keep the core

22 covered . They might be used as some sort of indication of

23 w ha t was going on, once the level has dropped below the top
;

24 o f the core. That would mean trying to take the

25 temperatures and back-calculate to an equivalent level.

ms

.
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() 1 So, our conclusion on those is that really, we

2 don 't see anything that strikes us as an ideal de tector at

3 the moment, although some of them have varying degrees of

4 promise.

5 (Slide.)

6 Where we believe we stand at the moment -- and

7 this certainly is not intended to think that we have

8 finished -- is that we have not seen anything that makes us

9 believe tha t such a system is required prior to restart of

10 Unit 1. And there I think we're in agreement with the NRC

11 staf f. We don't need it as an input to safety systems, so

12 f ar as we know. And as I said earlier, the operator can

13 respond today based upon information that is available today.

O" 14 We further feel there is a considerable question

15 as to what the criteria for these detectors are. The major

16 issue to us is, is the real detector that we want a water

17 level indira tor, a mass indicator or even a void fraction

18 meter? Those are not the same thing, although water level

19 and mass inventory are relatively closely related.

20 We believe that the information could be used for

21 confirma tion. In some cases it would be helpful for later

22 evaluation in some of the longer-term actions such as

23 v en t in g , where we are still developing the guidelines and we

() 24 night find such information would be very helpful.

25 As I indicated earlier, the idea of using void

O-s
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(A 1 fraction as a basis for reactor trip we think merit: some_)

2 f urther evaluation and we haven 't fone that yet.
,

(3 3 With respect to the detectors, our principal
%.J

4 concern is whether a detector that can be used under

5 quiescent conditions can also be used under pump flow

6 conditions where you a re transitioning from a level to a

7 void f raction. To us, it is not clear that the existing

8 systems can do that, although there is disagreement on that

9 point, and some other people believe that they can.

10 We tried to do a rack-up of the existing systems

11 against the existing criteria in NUREG-0737. It was our con-

12 clusion that none of those systems meet all criteria,

13 although the staff has indicated in some cases it would be

14 acceptable to them. So we do not feel that we are in the

15 position ye t where we are prepared to adopt one of the

16 existin g syst~ ems without at least doing some further looking

17 at other approaches that might have advantages over the

18 existing systems.
;

19 We furthermore are very much concerned with

20 prematurel y installing this before we know what system we

21 v a n t , and tefore we really know how we would use the system

22 if we had it in there. Add ing equipment per se to a nuclear

23 plant always has the disadvantage of the complexity of the

24 system in making the operating training and procedures more

25 dif ficult.

O
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() 1 So we want to make sure where we do add equipment

2 that we do it in a fashion where the advantages outweigh the

3 disadvan tages, and we need to understand bo th the ha rdware
}

4 and the software that would go along with it better than we

5 do today, before we would be able to make the statement that

6 we thought it was better.

7 So we plan to continue very actively the

8 evaluation that we have had underway, a.nd plant to continue

9 sur interaction with the staff on these questions, and

10 hopef ully, will be able to arrive at a conclusion that is

11 acceptable to both of us as soon as possible.

12 3R. MOELLER: Questions for Mr. Keaton? Mr. Ward?

13 MR. WARD: Mr. Keaton, you mentioned something to

14 measure the reactor invento ry several times. What do you

15 have in mind there?

16 MR. KEATON: Well, I don't have a system sitting

17 in my back pocket right now. The right kind of a delta P

18 system under quiescent conditions, I think, My concern is

19 with the force flow condition. In principle, it could

20 probably be done with a hea ted thermocouple system, provided

21 t h a t the data from the reactor vessel were app ropria tely

22 processed. It would be more than just looking at which

23 thermocouple was covered and providing that some ad di tio nal

( 24 data processing was done with respect to what's going on in

25 the loads. And I don't know how that's done. So getting a
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O 1 2ood 1 eve 1 of mese inventorr strikes me as heine e more

2 com plica ted problem than measuring the level, and we're

3 still trying to consider how we would do it.

4 MR. WARDS Thank you.

5 MR. M0ELLER: Any other questions? Thank you, Mr.

6 Kea ton. Let's turn to the staf f and simply ask for a

7 response or comments that you may have at this time.

8 dR. NOVAK: Larry Phillips of the staf f will make

9 some comments.

10 MR. MOELLER: Thank you.

11 MR. PHILLIPS: Good morning, gentlemen, I'm Larry

12 Phillips.

13 (Slide.)

14 There seems to be several questions concerning the

15 staff requirements and criteria. As indicated on the next

16 page of your handout, the criteria, we feel, are well
,

17 spelled-out in the referenced documents; 0660, 0737 and
,

some more definitive18 1.97. We are prepared to make it --

19 sta temen ts concerning the conceptual designs which we had

20 been involved rather deeply in the review of. And this

21 staff has taken some positions concerning what is acceptable

22 conceptually.

23 Zinimum instrumentation system. We would require

24 saturation meter f or PWR 's. It 's not required f o r B W P. ' s .

25 We would require coolant inventory or level above the core,

O
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() 1and we are using those rather synonomously. We don't think

2 it's a great problem to get from one to the other, since

3 we ' re looking for trending. We are not looking for very

4 precise inventory information.

5 The illustration of Westinghouse, GE and BCW and

6 CE plants are generally put in the perspective of what had

7 been proposed by the vendors for those particular reactors.

8 Tha t is, Westinghouse has proposed a delta P system; CE has

9 proposed a heated junction thermocouple system; B&W has no

10 firm proposal as of yet. However, this does not preclude

11 interchange systems. For instance, a CE system could be put

12 o n a Westinghouse reactor o r vice versa.

the next point I think is a rather13 We required --

O 14 importan t position we have taken actually within the last

15 w eek . In NUREG-0737 we indicated that we might accept core-

16 exit thermocouples as an indication below the core, provided

17 t ha t it was processed in terms of level. CE, in their

|

18 heated junction thermocouple system, had proposed tying it

19 in with above core level processing, but actually using it

20 as an inversed temperature relationship rather than

21 attempting a direct level display.

22 They have indicated that level can be backed out

23of it with more time, but they don't want to do that

24 online. The staff does agree with that approach, and our

25 position at this time is that conceptually, we do accept

(v'N
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() 1 that with a good processing system which will accomplish the

2 objectives that they have indicated. So we would not

(} 3 require a direct level readout below the core.

4 Now, carrying tha t a step further, the same

5 situation would be true of a BCW r3 actor where, if they had

6 a level monitoring system or inventory monitoring above the

7 core and up into the candy cane, and with the existence of

8 their core exit thermocouples, they, too, could get by

9 without actually going into level below the core if ther

10 pro perly interpreted their core exit thermocouple

11 tem perature and tied that in with their above core level

12 dis play .

13 And, of course, core exit thermocouples are

14 required f or all PWR's , and the staf f position at present is

15 that therm couples are also required f o r B'4 R 's . And that

16 position is being appealed, but that is the current staff

17 position.

; 18 (Slide.)

19 The next slide that I mentioned just gives the
; ,

20 basis of the NUREG documents. We think there is nothing

21 grea tly new in this. This was presented at the clarifica-

|

| 22 tion meetings over a year ago, and we indicated at least at
' '

23 tha t time that we felt that the Westinghoure delta P and the

24 hea ted junction thermocouple concepts could be made

i 25 acceptable, and the staff position has not changed. We are

O

!
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0 1 = ore confident toeey then we were then. We be11 eve thet

2 those systems can be made acceptable, and we expect to take

3 a rather definite -- to complete our review of these

4 systems, the generic systems, by the end of the year.

5 (Slide.)

,

Dur position on TMI-1 restart is that existing6
1

7 instrumentation with commitment to upgrade for NUREG-0737 is

8 acceptable for restart. We feel that we need evidence of

9 reasonable progress on additional instrumentation bef ore we

10 would agree to resta rt.

11 Now, why do we feel there has not been reasonable

12 progress? Well, as I say, over a year ago the staff

13 indicated that here are two systems tha t ha ve been proposed

14 in the industry that we put a number like over 95% or 997.

15 confidence in that they could be made inte accc 'able

16 systems. We see no evidence that the licensee in this case

17 has really made any indepth study of those systems. They

18 have given us no submittal with any details as to why eith e r

19 o f those systems could not be incorporated onto their

20 particular reactor.

21 In fact, some of the cases we hea rd indicated a

22 great deal of misinf ormation about the systems, and it's our

23 u nderstanding that they have had no real contact or indepth

O
V 24 discussions with the vendors of the systems.

25 If we saw evidence, a good strong argument, that

O
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() 1 hey, there is something unique about this reactot that makes

2 either of these systems no good per the a pplica tion, then at

3 that point perhaps we would consider an alternate approach,
)

4 which is not far enough down the line in development with a

5less-definitive design while they carry out this developmen t.

6 At the present time, we feel that we would require

7 them to pick a system and just set out to install that

8 system, unless they can show us reasons why, as I say, those

9 particular systems cannot be _ sed.

10 (Slide.)

11 MR. M3ELLER: We have a question.

12 MR. KERR4 Do I understand that there now exist

13 two systems which have been tested and demonstrated workable

O 14 and which the staff would a pprove today?

15 MR. PHILLIPS: There are two systems which have

.

16 been tested to a great extent and which *he staff has undar.

17 review a t the present time, and to which that review has

18 progressed to the point cha t the staff f eels that something

19 like -- I guess we would put something like 99". confidelice

20 o n it ; that when our review is complete and with any minor

21 modifications that we might require, that those systems will

22 be acceptable.

23 MR. KERR: So your answer to my question is no,

) 24 that there are not existing systems today which are approved

25 b y the staff?

;
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0 1 MR. PaItt uSs we heve eet epproved eny systems.

2 MR. KERR Now, what is it you want this licensee

3 to do?

4 MR. PHILLIPS We want this licensee to evaluate

5 those systems in detail and to provide us with -- cither

6 choose one of the systems or tell us why they cannot be'

7 chosen, er to choose an alterna te system which is in a

8 progressive stage of design.

9 MR. MERR4 What do you mean by choose?

10 MR. PHILLIPS: By choose?

11 MR. KERR Yes. Do you mean install?

12 MR. PHILLIPS: We want them to select a system,

13 proceed to procure it and lay out a schedule for

O,

14 installa tion. Basically, everything that is on this

15 par ticular slide.

16 MR. MARKS Is anyone quite riear what, let's say,

17 the delta P system, in fact, will measure?

18 MR. PLESSETs I think th a t the delta P system is a

19 lit tle more straightf orwa rd.
1

i 20 MR. MARKS I think it's the heated thermocouple

21 tha t a lot of people have some reservations about.

22 MR. KERRs It's straigh tf orward if the system is

23 sta tic.
,

|
24 MR. PLESSET But I think they have been looking

25 at the dynamic effects. But I thought that there was some

O
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O '2=e t1=a saout tne nestes thermocoup1e erstem et111 the t

2 might be serious.

3 MR. PHILLIPS: I think most of the serious

4 questions have pretty well been resolved. The design

i 5 currently essentially has the heated thermocouple enclosed

6 in a manner that what they're monitoring at the last level

7 is actually what they are measuring. It's on/off, it has

8 been well tested.

9 MR. KERR But these tests have not been in

10 reactors, have they?
,

11 MR. PHILLIPS: They have been under reactor

12 conditions.

13 MR. PLESSETs I was aware of the enclosed feature

U
14 t h a t you mentioned. I thought there were still questions

15 about them; what they would really measure. Eut there's no

16 point in pursuing it here.

17 MR. KERR Certainly, in the minds of our

18 consultants there are questions about wha t they will measure.

i 19 MR. M3ELLER: Mr. Bender?

20 MB. BENDER: Larry, how many operating plants ha ve

21 been more responsive than this applicant or this licensee?

22 MR. PHILLIPS: In my opinion, all but one.

23 MR. RENDER: What have they done differently than

O 24this epp u=en12

25 4R. PHILLIPS: Well, up to this point at least,

O
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() 1 this applicant has taken the position that they don't --

2 essen tially, to be blunt, that they don't need a system and

3 they're not going to install one. And this is inspite of

4 sta f f indication, oh , at least a year and a half ago that

5 that position was totally unacceptable.

6 I think we've seen more recently a little more

7 movement towards a t least indica tion tha t well, we are

8 looking at systems harder now; we really are studying the

9 systems. I'm surprised that the emphasis is on the

10 procedures before they get the system or how it's going to

11 be used and the actions and so forth.

12 MR. CLARK: At some point I would like to comment.

13 MR. BENDER: I think we would like to know just

14 wha t GPU's position is on this.

15 MR. CLARKs GPU's position is that we have been

16 and are seriously evaluating the NUREG requ ire men t to

17 provide improved instrumentation f or detection of inadequa te

18 core cooling. We feel in a very difficult position on this

19 item because one of the Lessons Learned from the TMI-2

20 accident , which we fully endorse, is that the utility

21 uniquely has the role of having themselves the competence to

22 balance ani design operational characteristics, that we

23 cannot rely on the NSS supplier. And, in effect, say, if he

24 t ells us i t 's ok a y , th a t we'll do it, that we have the'

25 responsibility and we felt compelled te carry it out, and

: CE)
|

|

ALDERSoN REPORTING COMPANY,INC,

i
!

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

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



215

() 1 tha t in this particular case, the question of how the

2 operator will use whatever instruments and what instruments

(} 3 will, in f act, give him or others the needed information.

4 We feel that that question has to be decided before we add

5 complexity and possible confusion to the plant.

6 In particular, we feel tha t the reactor vessel

7 delta P for BCW plants ir not shown to be adequate and

8 proper instrumentation. I think we heard today, I for the

9 first time, that 1.yarently, the staff has agreed that

10 reactor vessel delta P is not required in the case of CE if

11 they make a combination of heated core thermocouples and

12 wha t I will call looped delta P. That's one of the things

13 we have been looking at.

O
14 It would be very easy for us to say we commit to

15 put in the system because somebody else says it works. But

16 we don 't feel we should do that until we are sa tisfied that

17 it will work and that we know how to use it. So it is not

,
18 our position that we will not install instrumentation. I

19 d o n ' t believe we have ever said that. I think we have said

20 we are not prepared to commit to reactor vessel delta P

21 because we are not satisfied that that will do the job.

22 MR. BENDER: Mr. Clark, do you believe something
,

l 23 more is needed to determine whether there is adequate core

) 24 cooling or not in a plant?

25 XR. CLARK: From everything we have seen, we

O

ALDERSoN REPORTING COMPANY, INC,

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



216

() 1 believe th a t you can get -- and we will get -- the opera tor

2 adequate inf ormation to deal with LOCA's or other events,

() 3 with the existing and planned events includinc saturation

4 meter in the Core thermocouples.

5 I think, however, we agree that additionsl informa-

6 tion would be desirable if there is a way to obtain it and

7 display it to the operator so that, in fact, assists him and

8 doesn't confuse him.

9 MR. BENDER: Do you believe the regulations

10 require something more than is there now?

11 MR. CLARK 4 I believe the regulation requires --

12 0737 requires evalua tion of additional information, and I

13 believe the staff position is pretty clear up to this point

14 tha t they require reactor vessel water level. They have

15 defined some criteria for the instrumentation which, for

16 example, says full range.

17 I think that the continuing dialogue between us

18 and the staff and others is helping improve the

19 understanding of what is needed, and perhaps narrow the

20 dif ference and lead us to a selection of instrumentation

21 which would, in fact, be more helpful than the initial

22 concepts.

23 MR. BENDERS 'd e ll , this committee is on record I
m

(5 24 think as saying that there are number of questions that need

25 to be resolved contarning the use of whatever instrumenta-

r8
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() 1 tion is rrovided. And I'm not aware that the staff has

2 responded to the committee's interest. It offered to meet

() 3 with the staff and discuss these matters.

4 Does the staff ha ve a position on the fact that

5 the committee has raised questions?

6 MR. PHILLIPS. Yes, the staff prepared a response

7 to that very shortly after it came, and I think that -- I

8 don 't know why it ha sn 't gone out yet. I think it got lost

9 somewhere in the general administrative passing through.

10 MR. BENDER: May I interpret that as meaning that

11 the staf f really isn 't very much interested in what the

12 committee's opinion is?

13 MR. PHILLIPS: No, absolutely not. We indicated

O 14 in the response that we would be happy to meet with the

15 committee and suggested -- we suggested that it be done in

16 the f ramework of the meeting on operating guidelines and

17 procedures, since most of the questions seemed to be

18 directed in that context.

l 19 MR. BENDER: Well, wouldn't it be fair to conclude

20 from the committee's commentary that it doesn't have the

21 same 99% confidence tha t the staff does tha t the two systems

22 that have been di: cussed are well enough understood to make

23 them usable at this time?

() 24 MR. PHILLIPS: Yes, I think you probably could

|

25 conclude that.

.

:
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() 1 MR. BENDERS In view of that doubt, do you believe

2 the committee should sanction the staf f 's position that one

3 of these systems should be selected by this licensee and

4 plan for installation immediately?

5 MR. PHILLIPSe I think you should sanction the

6 sta f f 's position tha t this licensee should get all the

7 available information on the systems and evaluate them for

8 installation in this plant , and at least provide us a

9 complete and accurate story of why he feels that they can or

10 cannot be used in his plant; as evidence that he is making

11 an honest effort and showing real progress towards doing

12 what he can to install an acceptr.ble system.

13 MR. BENDER: Le t 's ge t back to the question I

O 14 asked sometime ago. What is it that you have gotten from

15 the other operating plants that's more complete than this?

16 Wha t type of information are you getting?

17 3R. PHILLIPS: Well, there's a large number of

18 plants. I believe 27 or something like that who are

19 ins talling Westinghouse delta P systems and have committed

20 to have those installed by January. And there are some

21 other plants who have committed to the heated junction

22 thermocouple system.

23 There are other plants who have indicated that

| () 24 they are studying -- .

25 MR. KERE: Do you think these will be installed by

\
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(]) 1 January 1?

2 MR. PHILLIPS: I think they would have been

rm 3 installed by January 1. Right now I would say there's
V

4 probably enough question concerning sched ule tha t -- .

5 MR. KEREs I'm not sure what you mean by they

6 would have been. My question ir,do you think they will be.

7 BR. PHILLIPS: What I mean by would have been is

8 they could be installed by January 1.

9 MR. KERR I guess I don't know how to make my

10 que stion -- .

11 MR. PHILLIPS: The systems are available, they

12 will be delivered and are able to be installed by January.

13 MR . BENDER : Well, the fact that all those
O
5# 14 licensees have agreed to put something in could be

15 interpretad as blind response to regulatory der. ands without

16 adequate inf orma tion . I think the licensee here is raising

17 a question as to whether he doesn 't have a tcrponsibility to

18 make sure that the device is a usable one before he commits

19 to it.

i

| 20 MR. PHILLIPS: Why did the licensee here make mis-

21 representations concerning the staff position, things that

22 were made very clear, I believe some of them, in NUREG-0737

23 a n d certainly, in the presenta tions at the clarification
|

() 24 meetings over a year ago.|

25 As I said, what is indicated is just becominc

'

ALDERSON REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON. 0.C. 20024 (202) 554 2345



220

() 1known today; that same thing was said over a year ago et the

2 clarification meetings concerning the use of +.hermocoupls 3

3 to supplement the above-core monitoring of the heated

j 4 j unction thermocouple -- of core-exit thermocouples, to

5 supplement.

6 I have he a rd them say things concerning the heated

7 junction thermocouple system in the 'destinghouse delta P

8 systems that make it very clear that they have not studied

i 9 these systems in any detail or have not conferred with the

10 vendors on this system.

11 How can you say if the two systems which the staff

12 f eels certainly have progressed the furthest and have the

13 best chance, that the licensee has not evaluated these

O 14 systems in any detail or made any submittals concerning that

15 evaluation ; how can we say it's an honest effort?

16 MR. BENDER 4 Mr. Clark, could you tell us what you

17 have done?

18 MR. CLARK: Yes, I think I would like to say first

19 tha t if we have misrepresented the staff's position, if I

20 h a ve , I apologize. I don't recognize where 5've done

21 t h a t , but I think part of the problem perhaps is that there

22 has been a fair bit of dialogue without reducing it to

23 writing, and clarifications provided in meetings are subject

() 24 to misunderstanding.

'

25 I think simila rly, on our side, while we ! eel we
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() 1 have been talking to the staff both directly and in these

2 meetings about what we are doing, we concluded a t the sub-

3 committee meeting that we ought to reduce that to writing.

4 And in f act, I have here a draf t we are unable to complete

5 to submit to the staff outlining more definitively what we

6 have done, are planning to do, the kind of thing we have

7 been prese0 ting orally. And I think we have an obligation

8 and intend to fulfill it to go put that on the record to

9 attempt to clear up some of the misunderstanding or lack of

10 eff ective communication which appears to have existed.

11 I think importantly f rom our standpoint it is an

12 underlying question of whether one should commit to de

13 something until he understands how to use it or not. And it

O 14 has been our f eeling that we should not commit to add some-

15 thing until we have thought out and understood how it would

16 b e used. And I gather that we perhaps feel more strongly on

17 tha t point than the staff does.

18 MR. BENDER: How much time have you spent with the

19 two potential suppliers of this type of equipment?

20 MR. CLARK I'll have to talk to someone to
|

( 21 determine that.
|

22 KR. :10ELLER: While they're getting that

23 inf ormation , Mr. Okrent?

() 24 MR. OKRENT: No, I don't want to interrupt the

25 flow of discussion.

)
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() MR. MOELLER4 Okay. Well, let's get this answer1
,

2 and then have Mr. Okrent 's question and then take a break.

- 3 MR. OKRENT4 Again, I think Mr. Bender should

4 pursue his line until he feels he 's completed the thought.

5 MR. MOELLER: Right.

6 MR. CLARKs We are having some trouble quantif ying

7 tha t. I think maybe -- .

8 MR. BENDER: I don't need to know it to the

9 nearest hour. Have you been with them for a day?

10 MR. CLARK: This is Bob Keaton.

11 MR. KEATON: Maybe I can answer that. We have not

12 spent a lot of time in contact with Westinghouse and

13 Combustion Engineering. I agree with Mr. Phillips on that

| f\
' 14 sub ject.

15 We have been concentrating our attention on what

16 to do with informstion and what information we wanted,

17 rather than concentration on systems that were developed and

18 trying to figure out how to use those systems.

19 ER. BENDER: Well look, one of the lessens from

20 TMI was that discussions with the nuclear steam system

21 supplier and equipment suppliers is part of the learning

22 process, and there seems to be more introspection in this

23 thing than there is dialogue. And I guess I don't expect

() 24 this premise that you stated tha t you're locking at it very

25 caref ully, if all you're doing is just cogitating your navel.

()!

!

|
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1 MR. KEATON: We have spent a great deal of time(}
2 with B&W on this question. You had asked me about

3 Westinghouse and Combustion.

4 MR. EENDER: I'm talking about Westinghouse and

5 Combustion as equipment supplie rs. When you go to buy a

6 turbine that matches the ECW equipment, you don't go only tc

7 B &W to discuss the equipment; you go to tne turbine

8 manuf acturer to see what he's going to provide you and you

9 try to matrh it up with the system. I don't see that kind
.

10 of discussion going on here.

11 MR. KEATON: Our initial approach to this, as I

12 think I tried to say, was to approach this through 3CW in

13 the same way that the Westinghouse owners worked through
(

14 Westinghouse and the Combustion Engineering owners worked

15 through CE. And we have had extensive dialogue with BEW and

13tney have not come up with a system that meets the staf f

17 requirements and f rankly, that meets our requirements.

18 Perhaps we are some de ret.ict in getting together with

19 Westinghouse and Combustion Engineering, and frankly, we do

20 intend to do that, but our initial approach was to work

!
21 through out own vendor.

22 MR. CLARK: I would like to add two things to

23 t h a t . First, in terms of equipment capability, we do have

() 24 the Oyster Creek plant and as a boiling water reactor it

25 does have instrumen'a: ion for water level, two-phase flow,
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() i et cetera. Mr. Keaton is a ware of this instrumentation and

2 its capabilities, and in that sense, we have the CE input.

r 3 Second, recognizing that we were not satisfiedb]
4 with cur evaluations of the systems, we have already

5 contracted with the man at UCLA to perform for us an

6 evaluation of the equipment systems that are available. So
,

7 I have no probem with agreeing that we will -- and Mr.

8 Kea ton says that he had intended to -- meet with the

9 Westinghouse and CE people. But I think we have been

10 pursuing these other points that I have men tioned and have

11 been addressing the problem, and are not just avoiding it.

12 MR. BENDER: Well, I know this committee is not

13 totally sa tisfied that it understands all the capabilities

O 14 t h a t are needed for such a system, but I have some discom-

15 f o r t with the progress tha t 's been made. I think I have to

16 agree that the staff may have reason for raising q ue s ti o ns .

17 MR. OKRENT: Well, I guess I would like to follow

18 o n M r . Bender's last point. Does the licensee have a

19 proposed schedule for arriving at resolution of the issue?

20 I can be sympathetic with the point of view tha t they need

21 to know what's in their plant. I can also be sympathetic

22 with the point of view that says at some point, you need to

23 a rrive a t an answer.

() 24 And so, I guess what I would like to know is do

25 they have a time by which they, in fact, expect .to come up
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() 1 with some specific recommendation for what they think, (a)

2 is practical; namely, that they can get it; (b) represents

3 the necessary advance beyond the saturation meters and (c)

4 by when will they do that and why is that a suitable time

5 period.

6 MR. CLARK The final step on Mr. Keaton's chart

7 was to perf orm an evaluation and either select an available

8 concept or decide what further development to pursue. I

9 think that was the choice. The UCLA study is scheduled for

*0 completion at the end of this summer. I think we would

11 foresee evaluating that.

12 The other ongoing work that we have, the

13 inf ormaticn obtained f rom contacts with the vendors which we

O 14 intend to make and have been urged here to do and come to a

15 conclusion this fill ss to whether there's a system we would

16 pick to install, or what further development we would intend

17 to pursue.

18 MR. MOELLER: Any other questions on this topic?
I

| 19 Well, Mr. Chairman, I would suggest a break until 11:00.
;

20 MR. MARK: So be it.

21 (A short recess was taken.)

22 3R. HARKS The meeting will resume.

23 MR. MOELLER: Thank you, Mr. Chairman. The next

() 24 item on the agenda is a discussion of additional studies to

25 identif y possible events which might lead to the loss of

i O
- ts
|
|
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glg 1 both battery trains, and this will be a presentation by the

2 lirensee , f ollowel by comment on other studies that the

g- 3 licensee has underway.
').

4 MR. CLARKs Mr. Chisholm, the Manager of

5 Electrical Power and Instrumentation, will make that

6 presenta tion.

7 (Slide.)

8 MR. CHISHOLM: We have had an ongoing study at TMI

9 looking at reliability and long-term planning for

10 improvements on the system. For purpcses of this report, we

11 f ocused on responding to NUREG-0666, which was a staff

12 report presented to a subcommittee meeting in Janua ry.

13 Ihe conclu. cions in tha t report i n vol ve the
, . .

/

14 consequences of common mode failures which could lead to a''

151oss of both batteries. Just to briefly summarize that

10 r eport , it divided the type of failures into two types. One

17 f ailure is the kind of failure wherein the batteries become

18 una vailable after you have lost power.

19 MB. M3ELLER: We can't hear you, and go back and

20 repeat, if you will, the last s ta temen t .

21 MR. CHISHOLM The Type 1 failures are those that

22 become evident after a loss of offsite power, when the power

23 f rom ba tteries is dema nded and not available. A Type 2

() 24 f ailure is f ailure of the DC system, which are directly

25 attributable to mistakes in operational maintenance that

{' directly relate to loss of DC power. They are about equal
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1in probability.

2 The first cne depends directly on the particular

3 3 reliability of the AC of f site power at the plant. The
~' -5

4 combina tion of the two has the probsbility of 6 times 10

5 per resctor year which is a very large number, and in fact,

6 represents half of the probability of all accident sequences

7 studies which would lead to core damage.

8 The report further makes some recommendations,

9 sta ting tha t this could be reduced by a factor of 50 if

to certain things were done such as prohibiting bus ties and,

11 improving naintenance test procedures.

12 (Slide.)

13 In response to this report, we did make certain
.

- 14 improvements, certain changes at Three Mile Island. 'a' e have

15 locked open disconnect switches, the main bus tie switches

16 are going to be locked open, the disconnect switches will be

17 locked closed. We have put into place procedures to

18 restrict the use of these switches to cold shutdown.

19 We found one bus tie in the plant which we studied

20 and decided was not justifiable and that is being removed.

21 We have put in recovery procedures for the electrical system

22 to give the plant people guidance as to when they lose one

23 bat tery , how they can proceed without jeopardizing the

O 24 =ecoae oae-

25 And we have reviewed the maintenance and test

O
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() 1 procedures to make sure that there were no precautions in

2 them to preclude these common mode events.

3 (Slide.)

4 Going over and using the same kind of approach

5 that was done in NUREG-0666, and using some of their numbers

6 we tried to put a quantitative evaluation of how our

7 improvements would improve the reliability which was

8 included in 0666. And also, we have looked at several
!

!

9 things in the TMI-1 plant which were different than the

10 plant studied in NUREG-0666.
i

11 And we have concluded that wherea s the report had

12 sta ted that a tactor of 50 could be achieved, we think that

13 our plant with its differences and with the changes we are

O 14 saking , we get a reduction of a bout .003, which is an

15 improvement of about 100. So we feel that we have

16 established the fact that the reliability is much better

17 than that which is concluded by that report and much better

18 than the prediction that could be achieved by the

19 recommenda tions of the report.

20 MR. KERR Before you begir. this, did you go

21 through 0666 and see if you agreed with its conclusions?

22 Did you do a detailed review of that analysis?
,
,

23 MR. CHISHOLMa Well, we have not done a
(

() 24 qua ntita tive assessment of TMI-1 yet, and as Mr. Feston -- .

!

25 MR. KER2s I'm not making my question clear. Did

|
.
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() 1 you go through the report in detail and see if you would

2 draw the same conclusions about reliability of the system

3 analyzed in that report, that the NRC staff drew?

4 MR. CHISHOLM Yes, I guess in a general way I

5would agree with the conclusions of that report.

6 MR. KERE: How about in a detailed way?

7 MR. CHISHOLM: The closest I can get to that is we

8 did a quantitative analysis on Oyster Creek on tha t system,

9 and if we compare the quantitative results of that against
-5

10 not the initial figures of NUREG-0666 of 6 times 10

11 events per reactor yea r where you losed both batteries, but

12 the improvement that we think shows up in the specific

13 dif f erences in the system, I think within an order of

O 14 magnitude or so we would agree with it.

15 In other words, the Oyster Creek study -- .

16 MR. KERR: I 'm sorry, I don't understand. I'm

17 either not making my question clear or -- what I'm t rying to

( 18 find out is whether you followed in detail the analysis that
|

| 19 they used to get their results and whether you agreed with

1 20 their results.

21 TR . ' HISHOLM 4 Yes, we do. If you start out with

.

22 the s: tem they studied and the assumptions they made, yes,
l

,

23 we would agree with it.

() 24 MR. KERR Okay.

! 25 MR. MOELLER: Mr. Ray?

i
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() 1 MR. FAY: Could you tell me the basis on which you

2 conclude that this plant has more reliable offsite power?

3 MR. CHISHOLM Yes. I think there are really two
{}

4 parts to that. First of all, I think that TMI-1's location
!

5is close to a major center of the local distribution where

6 the PJM system ties, and right within a mile of the plant is

7 the Middletown Junction Substation, which is the major point

8 in that system. And without going into th e details of the

9 number of lines and so forth, PJM at one point did a

10 quantitative study of the reliability of that peint and its

11 susceptibility to failure and so forth.

12 I don't have the number offhand as to what it was,

13 but it was an extremely reliable point.

O
14 The other point that should be made is that in

15 NUREG-06 66, a large part of the type of failures that they

16 postulate are switching failures after a generator trip.

17 The configuration of the TMI-1 plant is such that the,

18 auxiliary transf ormers are fed directly from the grid, and

19 we d o no t challenge any switching systems when we trip the

20 genera tor.

21 The power is available at all times without

i 22 suitching f rom auxiliaries to startup transformers. So we

23 f eel that the improvement in numbers they used was not quite

( 24 arbitrary but it was based on some data in the report. They

25 h a d a five to one uncertainty between the main system which

()
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() 1they used and the best system that existed, and I think what

2 we have is close to being about the best system around.

3 MR. RAY: I'd like to make sure I understand your()
4 second point. Tha fact that the auxiliary power is fed from

5offsite sources, you mean there's no bank, and therefore,

6 when you lose a unit, you don't have to shut down your

7 auxiliaries in sequence and then come back in to service

8 them? They just continue to run, supplied by offsite power?

9 MR. CHISHOLM: Yes.

10 (Slide.)

11 The aux transformers come directly from the 230 kV

12 bus; whereas, the generator feeds the bus separately, so on

13 a generator trip, it leaves the aux transformers running
ba

14 con tinuously .

15 MR. OKRENT: If my arithmetic is right, if I take,
-5

16 sa y , 6 times 10 and divide it by 300 I get 2 times
-7 -7

17 10 And the other way, I would get 3 times 10. .

18 Anyway, I would get a small number.
,

|
19 MR. CHISHOLM: Yes.'

20 MR. OKRENT4 When numbers get that small, you have

21 to ask yourself are there scena rios that I haven't included

22 in my earlier thinking beca use I already had so big a number

23 I d id n ' t need to think about them. Have you gone through

) 24 tha t kind of a thought process to see whether you really

25 believe what you have put on these slides?

() MR. CHISHOLM: Well, I think we have to the extent

|
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O(s/ the approach we took was to try to just respond to1 that --

|

|
2 the f actors that were pointed out in :iUREG-0666. I guess in |

|

)() 3 the future we intend to do a specific analysis of TMI-1 and
1

4 a quantita tive analysis, and we have not done that. |

5 What I did here was to try to show specific

6 improvements in the areas that were pointed out in 666.

| 7 MR. KERR I would judge that he didn't understand

8 your question- Why don't you try again?

9 MR. OKRENT4 I don't know tha t he didn't

10 understand the question. I 'll le t you try to explore it if

11 you want.

12 MR. KERR: My impression was that you were being )

13 asked whether there were low probability contributors which

O*. -7
14 would contribute on the level of 10 or so but wouldn't j

-4

15 contribute it at a level of 10 which you maybe didn't,

|
16 :onsider af ter having bridged this very low number. I |

17 didn't hear the response to that. i

|
18 MR. CHISHOLM4 I guess that's true. We did not i

19 try to reconsider those things. For example, this study

20 only looked at common mode failures which were the dominant |

21 contributors when you had a la rge number. There may be non-

22 common mode effects that now become significant in |

23 addressing that and that was not looked at. I

()i

24 ER. KERR Ihere might even be low probability i
'

|25 common mode ef f ects which haven 't been considered.

(

|
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() 1 MR. CHISHOLMs That's possible, yes.

2 MR. MOELLER: Other questions on this topic? Mr.

] 3 Ray .

4 MR. RAY: I don't see in the handout the slide you

,5 h a d that showed the changes in practices and so on. Is

5 there any reason for that?

7 MR. CHISHOLMs Yes, the reason was I was asked to

8 make this presentation in ten minutes and I wanted to keep

9 the number of - .

10 MR. RAY: Could you make that available to us?

11 MR. CHISHOLMs I certainly could, yes.

12 MR. RAY: The other question is among the

13 recommendations in 0666 NUREG, I saw many tests and

14 maintenance activities. Either I wasn't listening hard

15 enough or you didn 't mention tha t.

16 (Slide.)

17 MR. CHISHOLM I went over it very briefly, but I

18 vill be glad to expand on it.

19 Some of the things that we have initiated are

20 periodic surveillance of the terminal connections on the

21 batteries, and we are doino that in two ways. One is

22 checking , doing a periodic talk test on the connections.

23 The other is we are trying out a thermal surveillance

24 technique that hasn't been put into procedure yet but it's

25 being used.

O
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I

() 1 The other things in terms of procedures, we have

2 vritten some new procedures, recovery procedures, where if

'

() 3 one battery is degraded we have a specific procedure about

4 what the plant people should do to a void jeopardiring the

t 5 second one.
I

6 As far as the maintenance procedures, they have
f

7 been reviewed and in cases where there was a possibility of
;

8 those procedures leading to some kind of damage to the

9 batteries, we tried to put precautions in the procedures to
.

10 the person tha t was doing them would be aware of these
.i

11 things and would avoid them.

12 MR. RAY 4 How about training the people who are

13 going to do that? Are you going to change your training

O
,

14 practices?

15 MR. CHISHOLM I'm not responsible for training so

16 I really can 't respond to that directly.

17 MR. RAY: Certainly, the maintenance of the heat

18 of the system, if I could put it that way, should be --

19 proper saintenance of tha t and techniques and so on,
t
'

20 procedures -- should be a major portion of your training

21 program .

! 22 MR. CLARK 4 Mr. Ross who is the next speaker will
f

i
23 try to address that. While we can't address it

( 24 specifically , I can tell you tha t we have much increased the

25 level and amount of maintenance training, recogniring just
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.

() I what you say. I can't specifically say whether this point

2 is in it or not.

(]) 3 MR. RAYS But you recognize the need for it.

4 MR. CLARK Absolutely.

5 MR. RAY: How about an inspection of the DC

6 system? Are you going to change your policies and make that

7 more f requent?
;

8 MR. CHISHOLM: I think the frequency of our test

9 is -- it's more frequent than the assumptions that were made

to in NUREG-0566. I don't know the exact numbers, but our

11 testing is more frequent than that.

12 MR. RAYS Thank you.

13 MR. MOELLER: Any other questions? Thank you, Mrs

14 Chisholm. Do we have questions or comments by the staff on

15 this topic?

16 MR. STOLZ: John Stolz speaking. We believe that

17 in general, the TMI-1 DC ba ttery system meets the minimum

18 requirements of 0666 with respe ct to reliability, and

19 certainly meets three our of four of the recommendations of

20 tha t report. So we believe tha t accordingly, it is

21 acceptable.

22 MR. CKRENT: Excuse me. What do you mean when you

23 say it meets the minimum requirements of 0666?

24 MR. STOLZa That is that it met the objective of

25 increasing the reliability to the level stated in that

O
d
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i

() 1 report.

2 MR. OKRENT: Okay.

() 3 MR. KERR4 Is there a maximum requirement of 0666

I 4 or just ene requirement?

5 MR. STOLZ I'm not aware of a maximum requirement.

6 MR. KERR So it really met the requirement, then.

7 MR. STOLZs Yes, sir.

8 MR. M3ELLER: The next topic is the licensee to

9 discuss other studies underway.

;

] 10 MR. CLARKs Mr. Ross as the Manager of Plant

110perations will address this.

12 dR. MOELLER: Thank you. Mr. Ross?

13 MR. CLARK: I want to address that. He will

O.
! 14 add ress the ECCS outage questions. Some of the other

15 questions will be addressed later, by someone filling in for
|

16 Mr. Wilson.

17 MR. *0ELLER: Fine.

18 MR. CLARK 4 In the interest of time, can I suggest

I 19 we move to the next item? We have a point under discussion

20 here on this.

| 21 V.R. M3ELLER: Fine, let's go into the discussion

22 of additional SCR AM versus PORY actuation.

23 MR. CLARK: That's Mr. Keaton.
p.t

'
\- 24 MR, M0ELLERs Mr. Kea ton , we ha ve listed 20

25 min utes f or this side. I think we will go with the licensee

i
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f%
(_) 1first and then ask the staff for any comments.

2 MR. KEATON: I don't have any viewgraphs for this

('N 3 portion of the presentation because my answer on this is
s/

4 very quick to give.

5 We have not done a quantitative evaluation of the

6 change in probability and the associated change in risks

7 associated with the switch and the setpoints of the PORV in

8 the high pressure trip. It was our qualitative evaluation

9 that given the present hardware perf ormances we have seen

10 throughout the industry, that to make the change so that the

11 trip on high pressure occurred before the PORV would be

12 actuated , was qualitatively a direction in the direction of

13 imp roved saf ety. And so we concurred with the staff that

O 14 that change should be made and we have made it.

15 As a result of the overall plant risk assessment

16 study which I described ea rlier, we feel that once those

17 numbers are available, that we would br able to use them as

18 a basis for doing something quantita tive, but we do not have

19 the m a t the present time.

20 MR. M0ELLER: Okay. Why don't we move to the

21 s ta f f , then, and ask for their comments on this subject? Of
| -

22 course, the committee has commented on the need for quantifi-

23 cation of the risks, or whether this does lead to diminished

24 risk.

25 M R . CHO'd ; 'y see is Ed Chow, I'm with the
,

'

|
!
l

I
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O 'Re11eh111tr ene Risk assessment stench in xRc. Toder, 1

2 would like to talk about operating data on PORV and reactor

O 3 trips at S&W plants. Basically, I will break down my talk
V .

4 into two parts; one is a comparison of the FORV openings

5 with reactor trips pre-IMI and post:-TMI, and my second one

6 covers the number of trips pre-TMI and post-TMI.

7 So the post cart would be the number of PORY

8 openings and the information I will be using is based on

9 NUR EG-06 67. That's the transient response of SEW designed

10 reactors.

11 If you just look at it pre-TMI, the number of

12 openings is 149. So the average number of PORV openings per

13 reactor year is estima ted to be about five. And if you

O 14 compare that with post-TMI, as far as we know tnere are two

15 incidents where the FORV opens with reactor trip. So if we

16 estimate the average number of PORY openings per reactor

17 y e a r , it 's about 11.

18

19
;

20

21

22

23

24

25
,

i O
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() 1 The second part I wanted to talk about is the

2 number of reactor trips.

3 MR. KERR: I didn't understand the point you were

4 making. Are you saying that there are simply f ewer trips

5 now than there were before, or fewer trips per year or per

6 plant?

4

7 MR. MOELLER: As I understood he, included here

8 both the PORY opening and a trip. In that correct?

9 MR. CHOWS Ihat is correct. I am talking about a

10 challenge to PORVs. I am talking about a reduction in

11 number of PORY trips af ter TMI.

12 MR. KERR At TMI?

13 MR. CHOW After TMI.
.

()
14 MR. KERR: Would you mind repeating what you said,

15 and maybe I will understand it this time. I won't ask for a

16 third time.

17 MR. CHOWS Just briefly, the number of PORY

18 openings per reactor trips. "e were talking about

19 transien ts where the pressu re in the pr ieary coolant system

20 goe s up so high so they actuate PORV. It also goes f urther

21 u p to cause reactor trips, and pre-TMI the number is 149.

22 MR. MOELLER: And that 149 equals five per year f or

23 all of our reactors or for what?

() 24 MR. CHOW: Five per reactor year. That is for all

| 25 the ECW reactors.

O
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() 1 MR. KERR: And this is an event in which one got

2 both a PORY opening --

(} 3 MR. CHOW: Both PORV openings and reactor trips.

4 MR. M0ELLER: And that is before the change in the

5 settings.

6 MR. KERRs Right.

7 MR. CHOWS And when we compared tha t with the

8 post-TMI situation where we have a difference in terms of

9 the PORV setpoints and reactor high pressure trips, w'e have

10 a reduction in the number of PORV openings with reactor

11 trips, and as a matter of fact we have two PORY openings

12 with reactor trips af ter TMI.

13 MR. KERR Okay. I think I understand what you

14 are saying. What I would have been interested in, but maybe

15 you are going to tell me, is the number of times one got

16 PORV openings without reactor trips, and the number of

17 additional trips that have been caused by the resetting. I

18 assume earlier one would have gotten PORY openings which

19 didn 't produce reactor trips and now one is getting reactor

20 trips that would have previously been PORV openings.

21 Are you going to give me data on that?

22 MR. CHOW: Y c. s , sir. In the second part I will

23 address the number of trips.

24 When we look at the number of trips pre-TMI

25 according to NUREG-0667, we have 232 number of trips. So

O
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() 1 keeping ia mind these trips include the number of PORV

2 openings with reactor trips plus other trips, so if we just

3 estimate using the average number of reactor trips per

4 reactor yea r, it's about 7 or 8, somewhere between 7 and 8.

5 When we look at the post-TMI data in the year of

6 1979, the number of reactor trips actually is 45, and if we

7 go further, in 1980 the number of reactor trips is 34 And

8 for this year since we only have data for the first six

9 mon ths, we have 13 reactor trips.

10 So as far as comparing the number of trips after

11 TMI, we believe there is not a significant increase in terms

12 of reactor trips. Obviously in '79 there were more trips

13 than there were in '80. The reason is due to larger number

)'

14 of startup and shutdowns and also due to the operator

15 lacking experience in using the setpoints.

16 So based upon our conclusion, we say that wi th the

17 n ew setpoints the average number of PORY openings with

18 reactor trips has been reduced, and with the new retpoints

19 the number of reactor trips does not indicate that it has

20 increased in a considerable manner.

21 MR. BENDER: Aren't you a little skeptical of

22 dra wing conclusions f rom those data? I would be a bit

23 skeptical because I can't see why, unless the conditions for

() 24 opera tion ha ve cha nged , tha t one wouldn't be getting more

25 trips now, because previously when you wouldn't have gotten

bu
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O ' trio eaa >=1e neve sottea e roav oveatas, vou aov =aouta

2 get a trip. I just don't see why if conditions were simila r

3 you wouldn' t be getting more trips, but I must be missing

4 something.

5 MB . CH0'4 : The conditions are different not just

6 in terms of setpoint of change. Also you have in terms of

7 the modification upgrading of other systems involved.

8 MR. TADANI: Dr. Kerr, I would tend to agree with

9 you. Yes, indeed one would be skeptical to increase the

10 number of setpoints to trip the reactor. You would expect

11 eore trips. I don't think we have had enough experience yet

12 to determine. I think we have confidence t hat the trip

_
13 f requency hasn 't gone up significantly.

14 I think what Ed is trying to say is on one hand

15 you do see a dram? tic reduction in challenges to PORVs, and

16 on the other hand you do not see a significant increase in
.

17 trips. Only time can tell us.

18 MR. KERR: If I didn't know any better, I might

19 conclude tha t was because the reactors were operating only

20 half the time and so you wouldn't get either trips or PORVs

21 opening.

22 MR. TADANI You are absolutely right. Other

23 considerations would come in to play. But even if there

O 24were e ee= tor of 2 in there, you do see stenificent

25 red uctions of PCR7 challenges. I think that is the key

O
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() 1 point.

2 Ihe other point is, of course, even if you did not

3 trip the reactor, you would need to challenge other systems

4 such as PORV.

5 MR. KERR: Well, the question tha t I raised and

6 perhaps others was whether there is greater risk associated

7 with the PORV opening than there is with the trip, and I

8 don 't see that one necessarily has to know how many trips

9 occur per year in order to answer that question, but maybe

10 you do.

11 MR. TADANI: I think there are two ways one could

12 look a t that. It is obviously a f airly complex question.

13 One way would be to go to structural people and ask them if

14 the f requency is going up by a certain factor, if you will,

15 would you be concerned? The general response from

16 mechanical engineering people has been they are not

17 concerned about the frequencies that they a re seeing.

18 MR. KERR I don't think either one of us should

19 try to answer the question here this morning. I just wa n ted

20 to mak< certain that you understood the question I was

i 21 raising .

22 MR. TADANI: I think I understand it.

23 MR. KERR4 I think qualitatively people have

() 24 concluded that there is less risk in tripping than PORY

25 opening , and that is the reason for changing setting, isn't
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() 1 it?

2 MR. TADANI: Yes. Because of the significant

(]) 3 reduction, tha t is to me critical. It is a factor of 50 or

4 so reduction in challer.ge frequency.

5 MR. BENDER: " hen I listened to the statistics,

6 the number I heard only identified PCRV openings that led to

7 t rip. Now, do we know anything about PORV openings that

8 did n ' t lead to trip?

9 MR. TADANI: I think I, am not a wa re of any such

10 situation since the TMI-2 event. Now, I believe there were

11 events lik e that prior to TMI-2.

12 MR. BENDER: Are you saying you are not aware of

f
13 them and therefore there were none, or that there just is nogg

V
14 record of any?

15 MR. KERR: Under the present setting this couldn't
i

! 16 occur unless something went wrong because you trip at a

17 lower pressure, don't you?

18 MR. TADANI I suppose it is possible, depending

19 on the logic for scram. You may need two out of four

20 pressure channels to trip the reactor, but you only need one'

21 f ailure channel in the pressure channel to open the PORV. I

22 would still expect the reactor would scram even if the

23 initiating event is in the PORV.
4

(- 24 MR. BENDER: Well, if the answer is every time the

25 PORV opens now there is a scram, or let's say 95 percent of

O
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() 1 the cases --

2 MR. TADANIt That would be my expectation, yes.

3 MR. BENDER: Okay, fine.

4 MR. MOELLER: Other questions or comments?

5 Have you finished your presentation or do you have

6 more?

7 MR. CHOWS Yes, that pretty much summarizes what I

8 have said.

9 MR. MOELLER: All right.

10 Any other questions for Mr. Chow?

11 Well, thank you.

12 We will move on, then. Do you want to pick up the

13 item we just skipped?

O
14 MR. CLARK Either way.

15 MR. MOELLER: Okay, let's pick it up, and that is

16 the ECCS outages. That is, as I recall, primarily simply a4

17 reporting of the frequency of occurrences; is that richt?

18 MR. CLARK: We believed it was on the agenda

19 because it was still an open item. Mr. Ross is going to
,

(

|,
20 give the status of where we are in closing it out.

| 21 MR. MOELLER: Fine.

22 5R. ROSS: My name is Mike Ross. I will just

23 pretty much give you the same type report I gave to the

() 24 subcommittee last week, our sta tus in closing out this open'

i
25 item with the staff, and the item is ECCS outace of

|

;
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() 1 reporting.

2 It is pretty much the same as we had reported.

(~} 3 Basically we sent a letter to the staff outlining our
t.

4 approach to closing this out. We will go through and review

5 all licensee event reports, tabulate the time that the

6 ECCS-type equipment was involved in this and the amount of

7 time it was out of service. In addition, we will go through

8 and tabulate the amount of time the ECCS equipment is out of

9 service for surveillances.

10 This time we reported to the staff, and in the

11 report by the end of this month, July, we feel that the

12 sta f f will accept this as our final submittal and we will

13 lo se the item .

( s\u
14 MR. M3ELLER: Have you looked at Leas to see how

15 easily you can pick out this inf orma tion?

16 MR. CLARK: Roy Harding from Licensing.

17 MR. HARDING: My name is Roy Harding. I have been

18 involved in part of the review of the LERs. Some that I

19 have looked at of the LERs from approximately 1975 to 1980

20 -- some of the LERs have the exact time frames. Others do

21 n ot but it can be easily inferred., A very good guesstimate

22 can be given as to what that time fraee was.

23 ~4e also ha ve some maintenance record printouts

} 24 tha t we can use. Using the date from the LER, we can bounce

25 tha t 1 against the date of the LER and determine time

O
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() 1 frames from tha t .

2 3R. PLESSET: Could the staff tell me what is

3 involved on this point, what is the concern?
)

4 3R. NOVAK: The staff's concern is to identify if

5 in f act a tech spec which permits ECCS equipment to be taken

6 out of service could then be returned and taken out without

7 any concern for the integra ted availability of that system.

8 MR. PLESSET: What does that mean, Tom?

9 MB. NOVAKs Well, wha t we are looking at is the

10 f ollowing. We are wondering if in fact a tech spec

11 shouldn 't be developed so that in fact it says as you go

12 through an operating year, there should be En assurance that
i

13 the availability of th a t system is high enough that it is

O''
14 there most of the time. The way a tech spec is written on

15 ECCS is that if something goes out, you have 72 hours that

16 it may be out, and if you can't fix it, then you have to do

17 some thing , and then next week that same thing can happen

18 again and there is no history af fected , there is no history

19 penalty.i

20 Our approach is there should be some sort of

21 bookkeeping that says the system should not be going out

22 every week and considered to be reliable even though they

23 res tore it. So the concern is look at the history of the

() 24 outage of that system and see if there isn't a criteria that

25 should be established to assure that over a long period of

O
.
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() 1 time it is more availabale than unavailable.

2 MR. PLESSET: So here is a safety system which you

(]) 3 allow to be out and the plant continues to operate.

4 MR. NOVAK: Where, there is a limiting conditionj

5 of operation. In other words, there is a restoration time

6 permitted. It isn ' t a utoma tic. You may have a shift, you

7 may have a day, you may have three days, depending on the

8 equipment, to bring it back into an available status.

9 MR. PLESSET: During which the plant operates?

10 MR. NOVAK That is correct.

11 MR. PLESSET: Are there any special procedures

12 a pplied ? .

13 MR. NOVAK: Generally yes. You check out the

14 remaining systems to make sure they are avai.iable.

15 MR. PLESSET: How careful are they to follow

16 this ? That is an important point because this is really not

17 a good situation.

18 MR. NOVAKa Ey technical specifications they are

19 required to, and if they f ail to perform surveillance test

20 o f the sister train, so to cpeak --

21 MR. PLESSET: Okay. That is what I wanted to be

22 su r e th a t they hai good procedures for this.

23 dR. %0ELLER: Now, th e L ER that is being done is a
1

k 24 generic stud y. Is it only for BCW pla n ts?

25 MR. h0VAKs No, it would apply to all plants.

O
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() 1 MB. MOELLER: Okay. Any other questions or

2 comments? Fine.

3 We will move on to the next item, which is a{}
4 discussion of the effectivenss of the 4 psic containment

5 isola tion setpoint, and this is with regard to the 30 degree

6 setting on purge valves.

7 Why don' t we go with the staff first and ask for

8 comments on that?

9 MR. NOVAKs Peter Hearne of the Containent Systems

10 B ,h will make a short. presentation.

11 MR. HEABNEs With the first valve the licensee is

12 required to meet the first parameters for his isolation

13 signals. He is to sense at least two parameters over a

O
14 spectrum of LOCA breaks. That is to acoure tha t he senses

15 one parameter for each individual break.

16 The licensee has chosen 4 psig containment

17 pressure trip as one parameter. That would be mainly used

i

18 f or the large LOCA breaks. He has also chosen the reactor

19 pressure parameter and th e reactor trip signal and that

20 would cover all breaks. Each of these isolation signals are

21 red undan t. With those two parameters TMI satisfies the

22 requirements for the purge valves.

23 MR. OELLER: But is the 4 psig meaningful? Would

24 it ever take place? That is our question.

25 MR. HEARNE: For the large breaks it would.

O
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() 1 MR. M0ELLERs For the large breaks it would.

2 MR. NOVAK: I und . rstand the licensee in their

{} 3 presentation will indicate some more information about

4 pressure versus break sire.

5 MR. M0ELLER: How did you conclude that it would

6 reach 4 psig and in what time frame for a large break?

7 MR. HEARNE: It is based on other plants using a

8 single parameter, and it is based on a qualitative judgment

9 that you have ar. event which will have a maximum of a 4 psi

10 pressure drop across the purge line which is 48 inches in

11 diameter versus a 38 inch source in the reactor coolant.
12 You will have a pressure drop, and if you think about it too

13 lon g it will not taks "ery long 'efore ---

14 MR. CLARK: We have some analytical results.

15 MR. MOELLER: Fine. I think that is fine. That

16 is what I was looking for.

17 Does that complete your remarks?

18 MR. HEARNE: Yes.

19 MR. M3ELLER: Okay, let's go on.

20 MR. CLARK: Mr. Eroughton, Systems Analysis

21 Directo r , will make this presentation.

22 MR. MOELLER: Fine.

23 (Slide)

24 MR. BROUGHTCF. Before we go into the effect of

25 the open purge valves on pressure, I want to indicate that

O--
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() 1 in the handout there is the isolation signals that are used

2 in TEI-1. For each of the lines to ba isolated there are at

3 least two dif ferent signals, and in some cases there are
{'"}

4 three diff erent signals which could cause the valve to shut

5 or a line to be isolated.

6 The origint.1 isolazion system on TMI-1 prior to

7 these revisions for restart was ba_;cally in isolation on

8 the 4 psig building pressure, and all the items on this list

9 would have isolated on 4 psig pressure VAth the exception of

10 the purge valve, which would isolate not only a t 4 psig but

11 also a t high radiation level.

12 So the areas that are blocked in indicate where

13 diversity has been added to the system as a result of
f3
U

14 modifica tions.

15 (Slide)

16 In response to the question of what effects did

17 the open purge valves have on containment prespire, during

18 the past .wo weeks we have made some computer analyses using

19 the CONTEMPT code, which was a code normally used to predict

20 con tainment response for licensing design basis events.

21 This chart here presents a summary of that information.

22

| 23

24

25

O
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() 1 The upper line that says " purge valves closed"

2 indicates the maximum containment pressure you would expect

('T 3 to see for a given break size using standard FSAR
s_/

4 assumptions for loss of coolant action. The lower line,

5 which is labeled " purge valve open," represents the

6 additional information that we developed during the past two

7 weeks.

8 I would like to point out that there are three

9 main regions to consider here in discussing the effect of

10 purge valve opening . The first is the region over to the

11 right, in which even with the purge valves open the

12 containment pressure reaches four pounds and continues to

13 rise , so this would be for large break LOCAS, that is,

14 anything greater than .5 square feet. And it is also for a

15 considerable number of small break LOCAS.

1S The next region to look at is this region here,

17 which is less than about .005 square f eet , which are usually

18 termed very small breaks, in which a psi is not reached

19 regardless of whether the purge valves are open or shut, and

20 the reason is there is enough containment coolant to be able

21 to remove the energy that is being released.

22 The third region is the one in the middle, which

23 would be small breaks, which if the purge valves were shut,

( 24 would cause 4 psig to be reached, but with the purge valves

25 open would not. The maximum break size that falls into that

3(a
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() 1 category is en the order of .1 square feet. It actually

2 comes down to about .85 square feet.

3 MR. MOELLER: '4here is the pressure reading taken{}
4 to actuate these things?

5 MR. BROUGHTON: This containment pressure refers

6 to the average pressure within the containment.

7 MR. MOELLER: Are there three or four pressure

8 gauges or how many?

9 MR. BROUGHTON: I believe there are three pressure

10 sensors inside the building. I believe they are physically

11 located outside the building. But they are part of the

12 saf eguard system which has been installed in the plant.

13 MR. MOELLER: But there are three in there ing~
(>

14 three diff erent places, presumably -- or the sensors are.

15 MR. BROUGHTON: They are in three different

16 pla ces. I'm not sure whether they are on different levels

17 or around the building at different radial locations.

18 MR. MOELLER: And was their location considered in

19 the CONTEMPT code?

20 MR. BROUGHTON: The CONTEMPT is a homogeneous

21 model so it computes the average pressure that you would see

22 in the system, and in general these transients are slow

23 enough that that is reasonable. That is especially true for
r

24 the small breaks in which it may take 60 seconds or so to

25 reach 4 pounds.

O
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em
(_) 1 1R. M3ELLER: I was thinking of the small breaks,

2 that 's tru e . I was just wondering if in the larger breaks

3 the pressure gauge was down somewhere where it might sense
{

4 the pressure increase a little earlier, or at least one of

5 them being where they would sense it as early as possible.

6 MR. BROUGHTON: The significance of the break at

7 which 4 psi is reached is roughly as follows. For small

8 breaks that are on the order of .08 to .1 square feet, the

9 core remains covered throughout the scenario so the

10 likelihood of gross fuel damage is small.

11 It is only for breaks on the order of .08 or .1

12 square f eet or larger in which uncovery would be expected to

13 occur and therefore the likelihood of damage in high

DJ
14 radiation releases would be greater.

15 (Slide)

16 The assumptions that we have used are ones that
:

17 are pertiner.t to TMI-1. There are two 48-inch purge lines.
,

I
i 18 In each line, one valve is limited to 30 degrees open, and

19 tha t produces equivalent line size of about 17 inches.

20 MR. MOELLER: At the time of the T I-2 accident,

21 w h a t was the situation? Were the purge valves open at 30

22 degrees then?

23 MR. RROUGHTON: At TMI-2 the purge valves were

24 sh u t a t the time of the accident. At TMI-1 the limitation
l

25 o f 30 degrees open has just recently been -- we did not have

I

l
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e~
* 1 that restriction prior.,

2 MR. MOELLER: Okay.

3 MR. BROUGHTON: 'Je have assumed in the analysis I

4 have shown you that the purge valves did not close on any of

5 the other signals that would cause them to. Therefore, the

Epressure increases that you saw were pressure increases

7 which would exist even with the valves open, and we also

8 assumed that maximum heat removal from other sources wa s

9 present, which would tend to decrease the pressure estimate.

10 The results, as we have discussed, are that f or

11 large breaks and even small breaks at the larger end of that

12 s pectrum , 4 psig is still reached. For the small breaks, 4

13 psig is not reached, regardless of whether the valves are

O 14 open or shut. And the conclusion we drew from this is that

15 the 4 psi signal is still valid if the purge valves are

16 limited to 30 degrees open.

17 The reactor trip isolation signal, which is the

18 primary con t ainmen t isolation signal, anticipates both the

19 building pressure condition and th e sa f e ty systems injection

20 f or Three Mile Island.

21 MR. MOELLER: Thank you.

22 Any questions on this topic, further questions?

23 There being none, let's move on to Item I on our

() 24 a genda , which is the control room design review, and that

25 will be a presentation by the licensee.

O-s
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(O 1 MR. CLARK Mr. Broughton will make that as well../

2 MR. M3ELLER: c'i n e .

3 (Slide)

4 MR. BROUGHTON: In reviewing the ACRS Subcommittee

5 transcripts, we felt there were two items we should provide

6 additional comment on. Those items are included in the

7 handout. Dr. Moeller's comments this morning included two

8 additional items which I will also address.

9 An item brought up at the subcommittee mee ting wa s

10 the concern of the use of dual meter scale markings to aid

11 the operator in determining saturation conditions in the

12 primary. We have reviewed how we will be providing this

13 inf ormation to the operator and what we believe thef-bq
14 requirenens are. We have tried to summarize these on this

15 slide .

16 Since the TMI-2 accident, saturation margin has

17 now become a basis for operator action. Prior to the TMI-2

18 accident that was not the case. Therefore, since we are

19 requiring an opera tor to be aware of this and take actions

20 baed on it, it is prudent to provide him with a continuous

21 indica tion of that particular parameter.

22 If the operator needs to look at both tem pe ra ture

23 and pressure separately to evaluate the saturation margin,

24 there are several problems with that which might preclude

25 him from acting in a timely manner. First of all, that is

O
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(,) 1not a continuous display; that says he chooses to look at it

2 and go through the process of evaluating.

(} 3 There are several steps involved in determining

4 what the saturation margin is. That involves that the
.

1

5 operator do more than simply look at a value and understand

6 it, and the whole process is subject to some error under

7 stress, which is the time in which an understanding of what

8 this parameter is is the most important. If the choice were

9 between using steam tables to do this and a dual scale

10 meter, it is probably the dual scale meters that would be

11 the pref ersble choice. However, we believe the preferred

12 method is the direct reading instrument.

13 A t TMI-2 we have two direct reading instruments.

14 One monitors each of the two loops. We have an alarm which

15 would enunciate if the saturation margin reached a ;

16 predetermined low value, another indication to the operatori

17 of what this parameter is. We also calcula te saturation

| 18 margins in the process computer as a backup to the alarms

19 and hardware instrumentationm, and in addition we provide a

20 graphic display of temperature and pressure to also allow

21 evaluation.

22 MR. RAY: You say TMI-2. You mean TMI-1.

23 5R. BROUGHTON: I' m sorry. I meant TMI-1.

- 24 (Slide)

25 MR. PLESSET: You don't have a graphic display

O
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() 1 that indicates whether you are in the subcooled region or

2 not. In other words, there is a saturation line, and the

3 condition of the plant could either be above or below it.{}
4 You don' t have that. You will have it?

5 ER. BROUGHTON: Yes, we will have a graphic

6 display of pressure versus temperature. It will show the

7 saturation line and the minimum subcooling margin line, and

8 then it will show the plant status with respect to that.

9 HE. PLESSETs okay. I wanted it clear. Fine.

10 MR. BROUGHTON: The second item which was

11 discussed concerns nidscale meter f ailures. I have broken

12 this up into two pieces because the way in which they are

13 being identified to the operator is dependent upon what the
,-
\_/

14 real cause of the meter f ailure is. First of all, in our

15 control room review we have guidelines which say that if a

16 meter f ails, th e. t that failure should be evident to the

.

17 operator without predefining how to make th a t evident, so

18 there may be several dif f ere..c acceptable ways to identify

19 to an operator that he has a malfunctioning meter.

20 The concern with midscale meter failures is that

21 1f the failure point is nea r the normal operating point,

[
22 then it may not be evident to the operator that failure

| 23 occurred . One of the concerns with the midscale meter

24 f ailures was evident through the Crystal River 3 event in
l

! 25 which the failure of power supplies caused several different

O
;

l
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O
(_/ 1 key meters to fail in position and provided erroneous

2 inf ormation.

') 3 Wi th regard to how we would be dealing with that,(V
4 the Crystal River 3 changes that were made to the plant are

5 the type that will identify to the operator that he has had

6 the power supply loss. He will have meters which are

7 powered se pa ra tely from the lost buss so he can still

8 monitor the plant properly. He now has procedures which

9 tell him which metere to use, given these power supply

to losses, and those will be meters that are powered and

11 active.

12 And finally, the individual meters will have

13 f ailure points indicated on them which will show where the

14 seter would fail, and it is also keyed to the power supply

15 to drive the meter. So we feel in the case of power supply

161osses that that is well covered by the changes we have made

17 to the plant.

18 The individual me ter f ailures -- this could be a

19 f ailure of either the meter itself or the sensing circuit

20 th a t would be providing information to the meter. We have

21 two types in use. The first type is the analog meter, which

22 was .the real subject of this comment in the control room.

23 In general the analog me ters f ail a t a midpoint on the

fM%) 24 scale . We will be adding the failure point to those meters

25 so it is evident where the meter f ailure point is.
1

! (Z)

!
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(/ 1 The second type of meters -- and the bulk of these

2 have been added since the TM!-2 accident -- are digital

(} 3 meters. They would fail dark or off if the meter power was

4 lost, and if the meter power was still available but the

5 sensor was malfunctioning, it would fail to a reading of

6 zero.

7 In looking at the analog meters, most of the

8 f ailure points, even though they are midscale, do fall out

9 of normal operating, so the operator would be alerted to

10 something abnormal by that meter. And in those cases the

11 marking of the failure points should be adequate to indicate

12 that the meter should be checked for operability.

13 The ones which were of concern are the analoggg
V

14 meter f ailure points which fall in the normal band.

15 We have evaluated those and considered se ve ral

16 things. For example, if th ere are redundant T.eters to

|

| 17 measure that parameter in close proximity to that failed

18 m e t e r , that is a viable method for the operator to use to

19 see if his meter really is functioning or malfunctioning.

20 MR. M0ELLEF: How does he know which one is

21 w n ting ?

| 22 MR. EROUGHTON: Well, he has, for example, the

23 f ailure poin t marked on one. But in the case of one of the

D'/ 24 redundant ones, an example I have given you is the midscale

25 point on it wa. s;v pounds, which is the normal setpoint.
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A
' _/ 1 So from that you can't tell if that meter is working, but(

2 the redundant meter was a wider scale meter so its midpoint

(v~) 3 was 600 pounds. So in that case, if it failed at 900 pounds

4 the other one reads at 900 pounds but not its failure point.
,

5 MP. OKRENT: Is there only one unique failure

6 point for a meter?

7 MR. BROUGHTON: There is one unique failure point

8 on loss of power for the meter. If there is a malfunction

9 in the sensing circuit somewhere, the failure could be

10 anywhere. But the most common are loss of power related

11 either to tae me ter or the sensing circuit.

12 MR. OKRENT I a ppreciate tha t, but I am just

13 wondering whether in this discussion about the f ailure point

14 you have asked yourself are there situa tions tha t in fact

| 15 lead to something else. I don't know whether this is the

16 right one, but maybe before you luse power you have a surge

17 in power, and as I have had a surge in temperature in my car

18 and now the meter that reads temperature in my car no longer

19 sits at zero, the failure -- the operator -- I'm just

20 wondering if you had thought it all through.

21 MR. BROUGHTON When we say failure points here we

22 specifically mean failure points on loss of power, not out

23 of calibration conditions or malfunctions.

./')k- 24 Another considera tion --

25 MR. KERRs It is impossible for the sequence

O
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() 1 described by Dr. 3krent to occur just before a loss of
'

2 power, for the meter to come back to the failure point even

(} 3 though it had just been up?

4 MR. BROUGHTON. It certainly vould be possible for

5 a mechanical meter to bind at any point even if it lost

6 power, but those are very unlikely failures. Normally the

7 meter is designed such that even with surges in the measured

8 parameter it is adequa tely protected against physical

9 damage.

10 So the use of redundant parameters is one way of

11 providing us information in the case of midscale failure.

12 Another consideration is the length of time

13 required for the operator to identify that he has a failed

O
14 meter before he gets into some sort of a problem. For

15 example , on e of the flow meters in the deca y heat removal

16 system may fail near the normal operating point, but that is

17 not one of the primary parameters monitored in that mode,

18 and there are other parameters that would indicate it.

19 The third item we looked at in evaluating this is

20 the fact that we have added these new digital meters for key

21 pla n t pa rame ters. Even though they were added for a

22 different purpose, those meters are added to aid the

23 operator in manual control, primarily when the plant is shut

24 dow n , and it is important if there is some meter failure

25 when he is in manual that that is not known; it is less

O
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() 1important if he knows about that in automatic.

2 So we look at the key process parameters for which

3 he needs good information. In those cases we now have dual(}
4 displays and they have different failure modes, and

5 therefore our review concludes that while we still have

6 midscale meter failures, the consequence is not one that we

7need to be concerned about.

8 MR. MOELLER: '4ha t does a digital meter read upon

9 f ailure?
,

10 MR. BROUGHTON: The lights would go out on it if

11 it lost power. If the sensing circuit itself f ailed and

12 there was an opening in the transmitter, it then sees a low

13 range value, which would ca use a zero reading on the meter,

O 14 which is dif f erent than a measured zero on the parameter.

15 There were two other items which were mentioned

16 this morning in the summary concerning the auto-manual

17 positions on multiple rotary controls. This is an item

18 which was discovered during the NRC walk-through of our

19 con trol room , a nd we had also identified it during our

20 walk-through .

21 The switches in question amounted to four

22 initially, and in further reviewing the way they were marked

23 a nd what the convention was, it turns out that two of those

() 24 do meet the auto-manual conventions.

25 The other two which are different from the normal

Os-
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() 1 convention are ones which we has addressed in our response

2 to the control room review, and our conclusion was that the

(} 3 probability of error while operating these is very low

4 because of the marking of the switch, the function of the

5 switch, the fact that it is very frequently operated and

6 there is very positive feedback to the operator when he goes

7 to operate the switch.

8 The last item that was mentioned this morning had

9 to do with control of temporary labels, and perhaps our

10 explana tion of this during the subcommittee was not clear. 1

11 The concern was that in many rontrol because of ina dequa te

12 labeling , operators tend to provide temporary labels so that

- 13 they can understand the function of various indicators and
s

14 con trols .

15 Currently we have had no policy a t TMI against

16 such temporary labels. There hasn't been any overall plan

17 f or the control room to label. As a result of work we are

18 d oi ng , there will be such a plan. The labeling in the

19 system and in the control room will be controlled just like

20 the other aspects of the plant design are controlled, and

21 there will be a :rohibition against tempcrary labels. If a

22 label needs to e changed, it will be changed on the plant

23 as any other engineering change would be made.
p
k. 24 These are administrative controls but I think they

25 are adequate in this case, and we don't know of any oth er

A
N-|

|
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r
1 approach to take rather than use such administrative

2 approach.

3 MR. K0ELLERs Questions or commentr on this

4 presenta tion?

5 MR. OKRENTa I have a related question. Could you

6 remind me? Is the computer capability at TMI-1 similar or

7 better or less capable than tha t you had at TMI-2?

8 MR. BROUGHTON: The answer is tha t at the time of

9 restart there will be much greater capability.

10 (Slide)

11 I have got one slide here which is not part of

12 you r ha;. Jout which indicates what will be available in terms

13 of the computer at the time of restart. There is a new

O
14 process computer which will be operable which is a state of

I 15 the art machine which updates the existing computer at the

16 pla n t , and there will be additional output devices for the

I 17 operator in terms of both CRT displays and additional tideo

18 output devices which will greatly increase the ca pa bili t y in

19 getting information from the computer.

20 MR. OKRENT: That is enough.

21 TR. MOELLER: Would the staff comment on the

22 control room and human factors aspects? Do you have any

23 comments ?
C\

| \d 24 MR. PLESSET: Or on the previous item, the

25 containment setpoint.

O
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() 1 MR. MOELLER. All right. They had commented

2 earlier on that. Go ahead.,

3 MR. RAMIREZ: Ray Ramirez from the Human Factors(}
4 Engineerino Branch.

5 k'e have pretty much accepted the proposals that

6 have been given to us by TMI people as an interim corrective

7 actic ' . We have to be published in the near future

8 NUREG-0700, which will address all of these iteas for the

9 longer ters . What they have done in the interim is make at

10 least as good as some other plants that are operating.

11 3R. KERR: So that there is a possibility that

12 within a couple of years they will have to redo the control

13 room?

O
14 MR. RAMIREZ: Not the control room entirely, but

15 those items which were discussed during the last half-hour.

16 MR. MOELLER: So you are developing a manual or a

17 guide on this, and you say at the moment they are as good as

18 the other plants. Could they have been better than the

19 other plants? I mean with all the effort they are putting

20 into it , why don't have them be better?

21 MR. RAMIREZ: I guess to make it clear, it would

f.2 make them better than similar plan ts operating with similar

23 equipmen t.

24 TR. DELLER: They wi'11 be better? Okay. That is

25 good to hear.

O
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O ' sr. xer=.
2 .1R. KERR I have no additional questions.

3 MR. MOELLER: Thank you.(
4 Then we will move on to Item J, which is the

5 startup test program, a presentation by the licensee on

6 their obje:tives.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

O 2.

25

O
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( 1 MR. CLARK: Mr. Behrle will make the presentation.

'

2 MR. BEHRLE4 The handeut you are receiving is the

(]) 3 one I presented to the ACES Subcommittee on June 26th, and

4 based on the materisl in that handout, the subcommittee

5 requested I present a discussion on the objectives of the

6 test program and a comparison of low power and natural

7 circulation program with Sequoyah.

8 At TMI we do our test program consistent with

9 testing to verify proper installation modifications,

10 f unctional testing to verify design adequacy, and integrated

11 testing to verify proper core performance and plant response.

12 The basis for test selection that we used is to

13 consider va rious programs and requirements. We looked at

14 normal reviewing test requirements, at modifications that

15 were made to the plants.

16 (Slide)

17 We looked at the initial TMI-1 test program. We

18 looked at the natural circulation testing that is being

i 19 perf ormed in other NTOL plants. We took a look a t Reg Guide

20 1.68. We also then considered various aspects of plant

21 re-initialization, operator training, procedure

22 verifica tion, surveillance testing, and we looked at plant

23 transient analysis verification.
,

24 Some of the kay documents that we used to come up

25 with our test requirements are listed on this slide, and
.,

,
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O ' ther ere de ic ttr ceaterea ecouaa the co==1t eat = se ia

| 2 the ThI-1 restart report.

3 (Slide)

4 NUREG-0600, which is the safety evaluation to that

5 restart report, NUREG-0737, the clarification of TMI Action

6 Plan requirements, and then the draft Een Guide for
.

7 light-water ref ueling startup test, which we normally adhere

8 to following a shutdown.i

9 (Slide)

10 Our integrated test program consists of hot

11 f unctional testing where we serify some aspects of

12 modifications at normal operating temperature and pressure

13 prior to taking tne reactor critical. It consists of zero

O 14 power physics testing where we verify core performance at

15 :ero power, zero nuclear power. It consists of the low

16 power natural cir;ulation test program that we have employed

17 f or operator training, and the power installation test

18 program that we used to verify adequate plant steady sta te

19 and transient events.

20 In comparison with the Sequoyah program, Sequoyah

21 was initially required to perform ten tests using simulated

22 decay heat, which is basically kee ping the reactor critical

23 a t about 3 percent power, and then subsequent NTOL plants

24 were required to perform eight of these tests using

25 simulated decay hea t, and then one, which was the boron
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O 1 mixino test, wes ver=1tted wita re 1 eecer neet fo11owino

2 some period of core exposure.

3 In looking at our program compared to Sequoyah,

4 the first test item is to establish stable, natural'

5 circula tion . That is included in our program and each shift

6 will par ticipa te in or witness a transition to natural

7 circulation.

8 Ihe second item was to establish natural

9 circulation with simulated loss of off-site power. This is

10 not included in the restart program because we did do this

11 verification during the original startup in 1974. We did

12 perform a f ull-fledged loss of off-site power test.

13 MR. MOELLER: Is that particular item -- you say

14 it has already occurred so there is no need to repeat it,

15 but it seems to me you test both equipment and people. Will

16 your people know how to respond?

17 MR. BEHRLE: That type of situation is one that we

18 do conduct operator training on at the BCW simulator in

19 Lynchburg, so all the operators are exposed to that type

20 t ra inin g .

i 21 MR. MOELLER Go ahead.

22 MR. BEHRLE4 And in this case we will need to

23 repeat it for each shift and repeat it a number of times,

*
24 a ny wa y.

25 MR. CARBONS What is the difference between 1 and

O
!
i
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|
,

() 12,s ctually?

2 MB. SEHRLE: You mean item 1 and item 2? In item

31 where you establish natural circulation conditions, we

4 trip the reactor coolant pumps and then go to ,

5 predetermined level, which is 50 percent of the operating

6 range in the steam generator with your emergency feedwater

7 system. And you will see your flow decaying, you will see

8 your hot leg temperature go up probably about 25 or 3C
.

9 degrees, and your cold leg temperature drop to saturation

10 conditions in the secondary side of the steam generator, and

11 the operator will wa tch and verify this transition f rom a

12 f orced flow situation into natural circulation condition.

13 Now, on a total loss of off-site power, again your

O 14 reactor coolant pumps would trip but your diesels would come

15 on and load the emergency feed pumps on.

16 MR. CARBONS Fine.

17 5R. BEHRLE: I guess to answer your question, I

18 d on ' t really sea that much difference in terms of what

19 really happens in the plant.

20 Item 3 was na tural circula tion with loss of

21 pressuriner hesters, and we have included that in our

22 program. We will shut off the pressurizer heaters under

23 natural circulation flow and verify that for at least a

() 24 two-hour time period . We can maintain adequate saturation

25 margin .
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.

() 1 Item 4 was the effect of secondary side isolation

2 on reactor coolant flow, and although we have not included

3 that in the restart program, that was more or less verified("}
4 on the E CW nuclear steam supply system during the TMI-2

5 accident .

6 The fifth item is natural circulation flow at

7 reduced reactor coolant system pressure, and we really don't

8 have an auxiliary spray that operates under high pressure

9 conditions. So to determine effects on natural circulation

10 flow and reduce pressure, we just extend item 3 for some

11 period of time until we get the reactor coolant system

12 pressure at about 1800 pounds.

13 Item 6 is the cooldown capability of makeup and

14 letdown systems, and we do have th a t included in our

15 pro gram. Item 7 is simulated loss of all on-site and

16 of f-site AC power. We have part of tha t i+em in our

17 program , and the part that we do perform is to verify the

18 independence of the heat sinks in other words, the emergency

19 f eedwater system, the independence from AC power. We do not

20 shu t off all AC power on the primary side because we want to

21 maintain the reactor coolant pump seals, and this will not

22 cause damage to the seals.

23 (Slide)

24 Item 8 das to establish natural circulation from

25 s ta g na n t conditions, and the NRC has deleted this

I

,
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() 1 requirement from all the NTCL plants subsequent to Sequoyah,

2 so it is not in the TMI-1 restart program.

3 Item 9(a) was forced circulation cooldown, and we

4 do incorporate this into our program.

5 Item 9(b) was boron mixing and cooldown, and we

6 have not included boron mixing in the restart program

7 because that was verified on the ECW NSSS following the Unit

81 accident.

9 Two additional items were added that were not

10 included in the Sequoyah program. The first of those is to

11 verif y plant natural circulation procedures by adequate

12 operator guidance to prevent overcooling ss the steam

13 generator level increases f rom 30 inches to 50 percent in

O 14 the operating range.

15 The second test is to determine the lowest level

16 in the steam generator that susuains natural circulation

17 without emergency feedwater flow, so the way we do this is

18 to use main feedwater flow to provide a certain inventory of

19 water in the stean generator. We trip the reactor coolant

20 pump and block the emergency feedwater from enterino the

21 steam generator and just maintain main feedwater to see how

22 1ow we can get in the' steam generator level and still
j

23 sustain na tural circulation.

() 24 Are there any questions?

25 MR. MOELLEE. Questions for Mr. Sehrle on this?

n
%J
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r.
1 Yes, Mr. Shewmon.(,)
2 MR. SHEWMON: I would like to bring up one matter

3 and I am not at all sure you are the one to answer it, but

4 it seems to me about two years ago you were the people to

5 first discover what I would refer to as stagnant line

6 cracking , where you had a splurge of things of that sort.

7 First there was a question of whether you had 100 of them,

Sand then after the NDP procedures got in better shape, it

9 turned out to be only dozens of them or som ething.

10 Could you tell me where that situation is and what

11 has been done?

12 MR. BEHELE: I don't belie ve I can respond to tha t.

13 MR. CLARK Mr. ,Kronberger will respond to that

O
14 question .

15 MR. SHEWMON: Okay, thank you.

16 MR. CLARKs He is scheduled to make the next

17 p re sen ta tion . Perhaps he could just incorporate that. You
i

l 18 don ' t see it on the agenda. It is the one we skipped.
!
i

19 MR. MOELLER: Is that okay, Paul?

20 MR. SHEWMON: Ihank you.

21 MR. MOELLER Let me quickly ask if the staff had

22 any comments on the startup program.

23 MR. NOVAKa I would like to say we ha ve not

() 24 completed our review of the licensee's startup program. It

25 is in process and we will be 7etting together with the
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() 1 licensee in the very near future to discuss the comments

2 tha t we have.

3 MR. MOELLER: Do you see any real problems in this

4 area ?

5 MR. NOVAKs Nothing I think that cannot be

6 resolved , b ut we do indeed have some questions.

7 MR. MOELLER: Surely.

8 Okay, go ahead wi th the next presenation.

9 MR. CLARK: The next item, which is the status of

10 some ongoing studies, we ask a little bit of f orbearance.

11 M r. Wilson was going to make that presentation and he got

12 food poisoning last night, and we ha ve tried to put together

13 a presentation by Mr. Kronberger.
f'h

I
'"

14 MR. KRONBEPGER: What I would like to do is cover

15 quickly three different areas that were raised during the

16 subcommittee meeting two weeks ago. One was how we are

17 involved in general technical problems from industry's

18 standpoint, specifically what if anything we are doing in

19 the area of hydrogen control and filtered vented

20 con tainment , and what our activities are in some of the

21 other generic licensing issues.

22 What I would like to do very quickly is discuss

23 ho w we see the various technical problems being categorized

() 24 a n d what our involvement is. Basically we see three general

25 areas of technical problemst those which are industry

, _
1

;
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l

O) 1 generic, those which are generic to the ECW 177 size plants,(_
2 which is TdI-1, and those which apply t o TM I-1 as

() 3 plan t-specific problems.

4 (Slide)

5 0:ganizationally if you take those three

6 categories you have the industry-generic issues which are

7 being handled as industry tasks, which are licensing and

8 regulatory af f airs. The degraded core rulemaking would be an

9 example of that.

10 Our other areas of involvement are those which are

11 being worked, whether industry-generic or ECW-specific,

12 through the EPRI activities. likewise BSW owners group

13 activities f ollowing the same two basic types of ca tegories

0m
14 with some examples down here, which isn't intended to be

15 all-inclusive of certain technical issues which are being

16 addressed organizationally throughe of these.

17 And then the other ones, which are GPU tasks which

18 a r e being handled by our enginaering projects group and fall

19 in the categories are s? uwn there.

20 (Slide)

21 First the extent of our involvement, again trying

' 22 to run through this quickly. This represents GPUN direct

23 mem bership on the various EPRI and BCW owners group

24 activities. This indicates the numbers of people and in

25 certain cases chairmanship of certain committees which our

O
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j 1 people are involved with. I show that simply to indicate

2 that we ara involved not necessarily more than everyone 1se

g 3 but we do have some substantial involvement on those various

4 industry-wide activities.

5 (Slide)

6 Now what I would like to do is jump in this slide

7-- I'm afraid ycu don't have it in your handout although the

8 first portion of the slide is on the last page -- to what

9 our activities are on nydrogen control and vented

10 con tainm ent. As I am sure you are aware, in TMI-1 we have a

11 large , dry containment which is very analogous to the

12 con tainment configuration being studied for Zion.

13 So among the various activities that we are
7----

()
14 involved with we a re trying to keep tabs on what is being

15 done on the studies relative to Zion, relative to the

16 studies that were being done by Sol levy for EPRI, relative

17 to the studies I know that the NRC has been involved more

18 directly with. We do not have any in -nouse program directly

19 involved on filtered vented containment.

20 We have had some studies on the whole area of

21 hydrogen development , which were tc tched upon in the

22 subcommittee meeting , and such issues a s trying to

23 understand more completely the TMI-2 hydrogen burn episode,
,-

h

i 'd 24 trying to understand more about hydrogen mixing, trying to

25 understand more about dry containment capability and

i~

,A

|
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() 1 capacity. But that is the type of activities we have going

2 on in house. We do not have any major program analogous to

3 the one for Zion.

4 As far as some of the other general areas that

5were touched upon at the last subcommittee meeting, we did

6 address how we were proceeding on a gens al problem such as

7 the block wall issue.

8 On the seismic interaction question. We indicated

9 last time that we were not specifically proceeding for TMI-1

10 a t this time on reevaluating the acceptability of the

11 original design as f ar as seismic interaction, and at that

12 time it was indicated that this was being done for Diablo

13 Canyon. Basically what our posture is, although we

O 14 rerognize this is an issue to address, recognizing tha t va

15 a re in a relatively low seismic area at TMI-1, we consider

16 it to be a problem although not necessarily the highest

17 priority problem to address right now.

18 As far as containment flooding, we may have given

19 the wrong impression as to what we have done on the problem

20 tha t did crop up at Indian Point Unit 2. We did thoroughly

21 evaluate our design vis-a-vis the Indian Point si t ua tio n .

22 Ihere are some major differences on our plant as contrasted

23 with Indian Point. We nave no raw river lines. We only

O) 24 have one raw river line which enters the containment, and(.

25 tha t is only actuated when we have an ES signal, and we are

A
U
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t

1 worrying about post-aucident air cooling.

2 So we have raw water going to the containment for

3 post-accident cooling, but tha t is the only one. We have

4 studied deeply other flooding problems outside containment

5 as it relstes to river water lines. We have thoroughly

6 studied flooding in containment.as a result of our

7 experience in TMI-2 as it involves such issues as the

8 7901(d) environmental qualification of equipment, so I do

9 think that in the area of flooding we have done more.

10

11

~

12

13

14

15

16

17

18

19

20

21

22

23

O 24

25

O
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() 1 MR. OKRENT: With regard to what is sometimes

2 called internally induced flooding, have you looked at the

( ') 3 rest of your plant, meaning what is not in containment, to

4 see whether there are important functions which are

5 vulnerable to flooding of this kind, and whether such

6 flooding is physically possible from breaks in equipment?

7 And if so, has there been some kind of evaluation of the

8 chance of a serious acciden t being caused via this mechanism?

9 MR. CRONEBERGER: If I could, I'll just try to

10 describe the various types of things we have looked at. As

11 a result of the work we did on high energy line breaks, the

12 concern about potential flooding was very thorouchly

13 a nalyze d and we satisfied ourselves that we didn't have any,

14 detrimental effects associated with those lines.

15 We have, as a result of the Indian Point issue,

16 investig at e d where we have river water lines entering the

17 a uxilia ry structures, and have concluded that essentially

18 the only area where those lines entered the building, which
!

19 is an isolated hea t exchanger vault, that we have very

20 substantial floodable volume which represen ts wha t the most

' 21 severe -- the highest flow rate line, in fact, should break

22 a pproximately 30 minutes for operation action to terminate

23 those services.

24 We have looked at large tanks such as -- .
|

25 MR. OKRENT: Is that the cooling water? The main

O
|

|
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Q 1 cooling water?

2 MR. CRONEBERGER: No, it's a number of cooling

3 water services which are the open cycle cooling water

4 services f or de:1y heat removsl, nuclear services cooling,

5 secondary services lines.

6 MR. OKRENT: How about condenser cooling?

7 ER. CRONEBERGER: That had been looked at before

8 as a separate issue which is a possible flooding problem in

9 the turbine building. The turbine building in TEI-1 --

10 there is provision f or basically, the turbine building

11 essentially discharge the water out.

12 MR. OKRENT: Are you telling me, then, that there

13 is no way that internally-caused flooding could lead to a

O 14 serious accident? What is it you're telling me?

15 MR. CRONEBERGER: I'm trying to say that as far as

16 wha t might be major volumes of water which could enter the

17 pla nt, these have been looked at in the past. I cannot say

18 tha t in fact we've done a detailed investigation of the

19 plsnt snd identified all the water sources for the plant and

20 assured ourselves that in fact there is no problem. We've

211ooked at what we consider to be the worst cases.

22 MR. OKRENT: Well, on one plant that was looked at
t

i

23 via some research study, it turned out there was one drum

O 24where there wee e 1ot of e1ectrice1 euro11es centre 11 zee,

25 and it would have been very awkvard to have it flooded. And

O
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() 1in fact, it turned out there were at least physically

2 possible mechanisms for doing this. So I don't know whether

3 you have that situation or not, but -- well, a different

4 question.

5 Earlier, there was a b rief discussion by M r.

6 Keaton concerning plants doing a reliability study on TMI-1

7 in the coming months or years. Was it contemplated tha t

8 this study would encompass a look at whether there were

9 saf ety improvements that met some kind of a cost-benefit

10 ef f ectiveness criterion to see whether, in fact, there migh t,

11 he ss me things worthwhile doing on TMI-1?

12 MR. KEATON: Yes, we would try to pick up that

13 type of thing. And I meant to imply that in saying that we

O 14 would address external hazards which would include things

1511k e flooding. And we would expect to look, for example,

16 for the type of thing where there was one area in a plant

17 where, because of all the different types of equipment that

18 a re there, that it was a particularly vulnerable area.

19 53. OKRENT: My question was quite general.

20 Flooding would only be one aspect that one might consider.

21 I d on 't want to pursue it now.

22 MR. KEATON: I think, though, that our general

23 answer is that as part of the study we do intend to look for

() 24 risks associated with the common location of equipment, ini

25 addition to just looking at random failures.

O
V
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1 MR. MOELLER: Any other questions for Mr.

2 Croneberger?

3 MR. SHEWMON: He hasn't gotten to the last point

4 yet. Let me ask a question to bring it up. It seems to me

5one of the more distressing things about Indian Point was

6 the fact tha t pipes ran for a lot longer than 30 minutes

7 before anybody thought it was worth going inside to look.

8 And I would be interested in having you reassure me by

9 telling me what procedures you have instituted to make sure

10 tha t water won't run into the sump for a day or two

11 unbothered or molested.

12 MR. CRONEBERGER: Are you referring to the Indian

13 Poin t si tua tion of wa ter inside the containment? We haveg
U 14 installed now both the new sump level detection systems plus

15 the building level indication and alarms. So within the

16 plant as modified, the operator should be getting indication

17 which I believe was not available to the Indian Point

18 operators.

19 MR. SHEWEON: As I understand, they had some

20 indicators like th at but the operators knew they didn't work

21 or werent' reliable anyway, so they just ignored them when

22 they alarmed.
;

23 MR. CLARK: We would like Mr. Ross from the plant

24 o pe r s i.lo ns s ta f f to address how th e y would respond.

25 MR. ROSSs In addition to the changed parts of

O
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() 1 increased instrumentation Mr. Croneberger talked about, we

2 have reviewed in detail this incident with all operators.

3 We have changed some operating procedures to initiate such
C-)S

4 things as checks of sump level indicators on a weekly basis

5 to make sure the operators have f aith in them.

6 MR. SHEWMON: If they didn't work, then what

7 happens?

8 MR. ROSS: At that time, we increase our

9 surveillance time and take action to get something done with

10 it. We recognize the importance of that sump.

11 In addition to training, I would sa y our increased

12 surveillance is a major item, and opera tor awareness.
,

13 MR. SHEWMON: Okay. Now let's go back to the last

O 14 i te m .

15 MR. CRONEBERGER: You're talking about pipe

16 cracking ?

17 MR. SHEWMONs Yes.

18 MR. CRONEBERGER: As a result of improved UT

19 standards that were used, the amount of indications which

20 were identified as inter-granular stress corrosion was

1
21 substantially reduced from what the first identified number

22 w a s . To my knowledge, we have now completely repaired all

23 o f the indications which we have identified as requiring

O 24thet.

25 MR. SHEWMON: So you have no particular idea of

(
|
|
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,

(]} 1why you had this spate of things, but you a re sure you have

2 replaced all the things, so hopefully it won't come back for

3 a couple of years, with luck. Is that it?s

4 MR. CEONEBERGERs We have entered into an

5 agreement with EPRI on some te s tin g of the system which had

6 most of the indic1tions, which was one of the spent fuel

7 cooling systems. I'm really not prepared technically to

8 address what that testing program is.

9 There is some instrumentaton installed; I am just

10 not sufficiently aware of the nature of what tha t prog ram is.

11 MR. SHEWMON: My impression is that there were

12 sensitized welds which I guess meet specs in these

13 non-safety grade systems. But there was also more active
/~T
k/ 14 corrosion in those than most other plants h ad. And I

15 appreciate the fact that you don't know. My impression is

16 no one else did; at least, the last time I asked about this

17 so I was curious.

18 MR. CRONEBERGER: The major number of indications

19 occurred in one of the redundant spent fuel cooling lines

20 which ha ppened to be stagnant since the plant went into

21 service. One of the outcomes of such an evaluation,

l

22 obviously, were there, in fact, systems to initiate a

23 practice to move the water th ro ugh that system periodically,

| () 24 which is being addressed.

I 25 MP. MOELLER4 Does that complete your presentation?

()
1
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() 1 MR. CRCNEBERGER: Yes, sir.

2 MR. MOELLER: Thank you. Are there any other

{} 3 questions for Mr. Croneberger? If there are none, why don't

4 we ask the licensee if there are any additional remarks or

5 comments that you have at this time.

6 MR. CLARKg No.

7 MR. MOELLER: Then could we ask the staff to sort

8 of give us a summary statement on where you stand with

9 respect to the TMI-1 re sta rt ?

10 MR. NOVAK As the committee knows, we have

11 summarized our review in a series of SER 's, NUREG-0680 and

12 its supplements and a variety of others, which I didn't
1

; 13 present to the subcommittee at that time. There are still

'

b
14 some ma tters outstanding; among them, the startup test

15 review which I mentioned a little while ago and several

16 other relatively minor matters which will be resolved prior

17 to restart.

18 For the information of the committee, the

19 evidentiary hearing has concluded yesterday I believe, in

20 f a c t , and that process is, of course, continuing in proposed

! 21 findings and presumably, in Sestember, at least tha t 's the
!

22 current schedule, a recommendation or an initial decision by

23 the Board to the Commission is to establish a general

} 24 schedule f or future events.

25 I don't think we have any further comments on
i
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{} 1 specific items discussed here today, but of course, we are

2 prepared to answer any further questions the committee may

3 have.

4 !R. M3ELLER: Are there any additional questions

5 f or the stiff? Max Carbon?

6 MR. CARBON: I'd like to go back to the emergency

7 preparedness diseassion f or just a moment. In an emergency,

8 is there anyplace where the NRC resident inspector is not

9 permitted to go? Is he limited in his movereat?

10 MR. ARN3LD: I think I could answer fron us that

11 there is no ares that he would be restricted from because of

12 him being an NBC employee. He can go in the control room or

13 whe rever he wishes, and tha t is, in fact, where we would
/'T
\/ 14 expect him to be. The only restriction would be those that

15 a pply f rom the radiological controls program.

16 MR. CARBON: Thank you.

17 MR. MOELLER4 Any other questions? There being

i
18 non e , Mr. Chairman, I +hink that concludes the items that

19 the f ull committee had on the agenda to review at this time,

20 and the remaining item is to poll the committee in terms of

21 their thoughts on this particular implication.

22 MR. MARK: Are you making a proposal that a letter

23 should be prepared on this?

() 24 MR. M3ELLER: I would propose that the committee
;

25 consider writing a letter. Of course, it will contain a

(3
%J
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O ' a== der or ite== en t e oute at to co== eat oa, so n t e

2 would need to know from the members would be, one, do they

3 agree that we are in a position to attempt to write a

4 letter; and secondly, if they agree to tha t, what should we

5 cover in the letter, what are the key items that we should

6 mention.

7 MR. MARK Is there an opinion that we are not

8 prepared or should not attempt to compose the letter on the

9 restart? Plus, I think it depends a little bit .on what the

to letter say.

11 MR. MOELLER: Certainly.

12 MR. PLESSET: And I guess that's obvious, and

13 depending an what the letter says I may have some additional

14 comments along the lines that I mentioned in the opening

15 statement.

16 MR. MARK. It sounds as if the letter could be

i 17 undertaken. There will be a fair number of items on which

18 comments will be called for. Perhaps including -- .
;

|

| 19 MR. PLESSET My additional comments might be
|

20 entirely unnecessary.

21 MR. MOELLER: Right. Certainly, we request from

22 M r . Plesset his thoughts, and we will first attempt to put

23 them in the le tter itself , and where we are unable to do so,

24 then he is certainly free to add them as remarks.

25 MR. KERE: And if they are entirely unnecessary we

ALDERSON REPORTING COMPANY,INC,
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!

1Will try to dissuade him.
,

2 (Laughter.)

3 MR. MAEKs I guess that's as far as we can take
,

4 this at the moment. In spite of the fact that we're all

5 s ta rving to death, I believe we should ask Mr. Tedesco, who

6 has come to address us an hour ago, to tell us a little bit
,

7 about the staff's picture of the future program. That may

8not take very long.

9 MR. KERR You wouldn't consider a five-minute

10 break?

11 (Laughter.)
,

12 MR. MARK: I would like to thank the delegation

*

13 f rom TMI who has given us a pretty good picture.

14 MR. ARNOLD We thank the committee very much for

15 the opportunity to meet before you.

16 (Slide.)

17 MR. TEDESCO What we wanted to do was share with

18 the committee where we are on the SER's that we had talked

19 about last month. And this is a very brief summary on the

20 five plants , Susquehanna, Shoreham, Waterford, and Comanche

21 Pea k .

22 What we have here is the date tha t we contemplate

23 issuance. Now you have Susquehanna, with 40. Shoreham,

| 24 because of a large number of open items that we and the

25 applicant have decided to defer issuing the SER. Waterford

O
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() 1 should be down to you today, and Comanche Peak we will issue

2 next week. However, there are also a large number of items

3 on that.[
4 Fermi should be out today, and that has about 23

5 items. But just to give you a very brief overview of the

6 statements on this SEE - .

7 MR. KERR4 What is meant by 25 (staff position 3)?

8 ER. TEDESCOs Here are a number of open issues

9 that we have identified in our SER. These are the ones that

to presently exist in the SER; 14 on Susquehanna, u1 on

.

11 Shoreham , 25, u2 and 23. Here is an expecta tion that by the
|

12 time the August ACRS comes around, we will have reduced this

13 14 by 7. That's an expectation that we would have. And

14 here, in addition to open items, there are positions that we

15 have taken in the SER on a number of items.

16 That gives you kind of an overview. There are two,

.

17 positions here, and that would give you an analysis of the

| 18 contents of the SER.
|

| 19 (Slide.)

20 What we have decided to do is make a

21 recommendation to the committee as follows that with regard

22 to the SER 's that we have published, we would request that

23 the committee consider at its August meeting Waterford,

24 Fermi, Susquehanna, and we've decided to defer Shoreham and

25 Comanche Peak reviews until we are in a position to more

O
<
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() 1 precisely close out the open items that we have identified.

2 MR. SHEWMON: Would it be warping your position

3{} too much if you said there were around two dozen or fewer

4 issues at this point in time and you think they will clear

5 up by next month? And if there is over three dozen, you are

6 unwilling to project that?

7 MR. TEDESCO I wouldn't want to make that a hard

8 rule, but if you felt that way -- .

9 MR. KERR Well, unless I misinterpret these, he's

10 anticipa ting 23 open items at the time of the August meeting

21711 for Fermi-2. Am I misinterpreting that number --

12 MR. TEDESCOs Fermi would come out to be something

13 lik e 21. Actually, Fermi-2 now has 22 items.

()t

: 14 MR. SHEWMON No, he says there's 22 now and he

15 thinks there will be on the order of 2 next month.

16 MR. TEDESCO: No. Two of them will be reduced by

17 nex t mon th.

18 MR. SHEWMON: Oh. Thank you.

19 MR. MARKS That's the number that will get covered.

20 MR. SHEWMONi The last column, just out of

21 curiosity , means what?

22 MR. TEDESCO: Those are positions we have taken.

23 In other words, we have resolved an issue by showing this

24 requirement. This is our requirement.

25 MR. PLESSETs So this is not on the list anymore?

O
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1 YR. TEDESCOs No, sir.{}
2 MR. SIESS: You stopped arguing?

3 MR. TEDESCOs Yes, sir.

O
4 MR. PLESSET: So those could be taken out, too?

5 Oh, tho se are alraady out.

6 MR. TEDESCO So that's the picture we would

7 present to you f or next mon th.

8 Now, there's also one other item. This afternoon

9 you will be hearing the story about Pilgrim, which is the

10 first construction permit application to come to the

11 committee in some time. The information you will receive is

12 based primarily on the TMI requirements that have been

13 established.

14 Next month , it would be our plan, if the committee

15 so desires, to also present Allens Creek. Now, the

16 committee may feel that perhaps it is not necessary to go

17 through all these issues with all the plants because we

18 would really f eel, from the feedback, whether or not you

19 W an t to con tinue to see CP's af ter they have their revie w.

20 B a si.ca lly , Allens Creek would be very much like

21 Pilgrim except Allens Creek is a boiler, and perhaps the

22 most unique thing there is the size of containment. We have
;

t

1 23 gone through dialogue bef ore with the committee on the

() 24 requirements, so we 're going to leave it to you on how you 'd

25 like to handle it; whether or not you want to continue to
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() 1 ree the CP's.

2 MR. KERR While the committee is deciding that

(]) 3 question, can you tell me why there are going to be 20 or so

4 open items on Fermi when we are considering it? That still'

5 strikes me as being a fairly large number.

6 MR. TEDESCO: Ideally, we would all like to see

7 :ero, but we are working very ha rd on these reviews.

8 MR. KERR Well, even non-ideally, I'd like to see

9 about five or so.

10 MR. SIESS: This number game bothern me. Are ell

11 the items equally significant, equally important? Maybe you

12 can answer that in two parts. One, are they equally

13 importan c to you, and do you think they are equally

14 importan t to us.

15 M.T. TEDESCO: There are a number of items that are

16 common to all these plants that are in the long-term review,

1711k e equipment qualification, fire protection, emergency

18 preparedness, some on the control room design, some on

19 emergency operating procedures just by virtue of the nature

20 of review. The plants for construction have not gone far

21 enough for us to -- in other words, you still may have them

22 in the control room panel. We just can't really say it's

23 all finished.
r
k 24 MR. SIESS: Some of those are things that there's

25 no argument about? You just haven't had a chance to know
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O'

v 1 wha t they're doing, but you suspect that they will be donel

2 and you expect that you.w111 see that they are done.

3 MR. TEDESCO: Yes, sir, before licensing.

4 MR. SIESS: Some of those would stay open right

5 down to the hearing stage, wouldn't they?

6 MR. TEDESCO And they may indeed become license

7 conditions and we may say look, before you go above fuel

8 loading or criticality, you must do this.

9 MR. SIESS: S* what would be the chances on, let's

to take something like Fermi, and take Dr. Kerr's criterion

11 that he would lika to see five. How long do you think we

12 might have to wait until you got it down to five?

13 MR. TEDESCOs Okay, I can tell you on that, we

O 14 have asked the applicant when he would be able to provide us

15 the necessary inf o rmation that we would need to write of f on

16 these residual items, and as f ar as Fermi goes 9 of them

17 should start to come into us around August 1st, and then the

18 balance of them start to come in next year.

19 MR. SIESS: Want to wait that long, Bill?

20 MR. TEDESCO: No, they haven't started going

21 through tha hearing, but this is the type of review going on.

22 MR. KERR Well, this is sort of a committee

23 decision . I don 't know -- .

24 MR. SHEWMON: These are coming in because they are

25 contested and we know there are going to be hea rings, is

O
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h 1 that right?

2 MR. TEDESCO: Yes, sir, and we're minimizing the

g 3 impact on the availability.

4 MR. SHEWMON: I appreciate the political pressure'

5 f or tha t. Wha t criteria have you used to say yes, I think

6 ;hese are f ar enough along so that things will be revised.

7 Or , sorry, everything will be ac 7modated by the time the

8 hearing is over, which I presume is something you have

9 approximated.

to MR. TEDESCO: We have to satisfy all these issues

11 to satisfy the regulations.

12 MR. SHEWMON: The question is what criteria have

13 you used to say these are now ready to move on?

14 MR. TEDESCO: These have been 96 or 977. reviewed

15 with that point. When you say the SER today, you're talking

16 about 800 pages of material tha t represents a rather

17 significant amount of review effort on our part. And the

18 items I'm identif ying here are not going to be doubling

19 t h a t . There will be a number of items of a residual nature,

20 a nd we're confident that we can handle them, that we have

21 enough experierre on these matters to deal with them.

22 HR. KERRs And the Fermi SER will be available

23. tom o rro w ?

24 MR. TEDESCO: I sot it last night, it went into

25 final correction typing this morning. It should be run off

9
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() 1 either late this afternoon or tomorrow you should have it.

2 MR. SIESS Bob, you've been in this business a

(]) 3 long time. I've got a suspicion that we are seeing SER's

4 now with lists of open items that three or four years ago we

5 would never have seen listed as open items. Is that right?

6 MR. TEDESCOs Yes, you are. You're also seeing --

7 I have experienced a much greater depth of review; depth and

8 breadth, than we have seen in the past. The items after THI

9 have opened up.

10 MR. SIESSa I'm saying what we used to be

11 concerned about, what I would call open controversial items

12 where there was still considerable discussion going on

13 between the staff and the applicant with questions as to how

O
14 and whether they were going to get resolved. But now we are

15 getting these long lists cf things that are just not yet

16 resolved, although there is every expectation they will be.

17 And we have written letters in the past and said we expect

18 1t to be resolved in a manner satisfactory to the regulatory

19 sta f f . And I suspect there were items never called to our

20 att ention because you didn't write SER's that way.

21 So I think we need to keep our perspective on wha t

22 we ' re doing when we review and maybe write a letter or on 23

23 "open" issu es. I don't think it's any departure.

24 MR. MARKS I think it would really meet your poin t

25 and help us size this up a little better if one knew of

:
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() 1 those 23 whether there are 18 of them that are just not

2 ready for discussion but there is no debate or any expecta-

(]) tion that there will be a difference of opinion by the time3

4 the last documents are written.

5 MR. KERR: Bob, is there anybody in the review

6 process who looks at the questions that go out to an

7 applicant to see if some of them are patently ridiculous and

8 ought to be squelched? Or does anybody who thinks he has a

9 question in the review process get to send it out to an

10 a pplica n t?

11 MR. TEDESCO We try to screen the questions as

12 much as we are able to. It's an imperfect system but we do

13 try to do that.

O
14 MR. KERR: But there is some effort?

15 MR. TEDESCO: Yes.

i 16 MR. KERR: Some of the questions I have been

17 seeing lately have just influenced me to ask that, because

18 a t least from my limited perspective, I couldn't see why

19 some of them were being asked.
;

| 20 MR. TEDESCO: We are trying to present to the
1

| 21 committee on the reports that we see -- you will notice that
|

[

22 we have cut Shoreham, realizing that there were <co many

23 open items to deal with it.

) 24 MR. SHEWMON: Would you try to go bick to follow

| 25 up on Mr. Siess's question and rank these wit h regard to

)
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.

() 1 those that you f eel are controversial and how many of them

2 still involve an active argument, or whatever words you want

3 to use to paraphrase what he was saying?

4 MR. TEDESCO: All of them will involve discussions

5with the applicants. None of them will come out clean

6 because there is a lot of subjective judgment how and when

7 to demonstra te qualifications.

8 Fire protection is another. Fire barriers,

9 sprinkler system and manual versus automatic; you're bound

10 to get involved in discussions that are not necessarily of

11 complete agreement initially.

12 Emergency preparedness -- we are involved with

13 FEM A now . That adds another dimension to our whole review.

O 14 The ICE bulletin, 79 bulletin, dealing with the consequences

15 of f ailure, control room design, staffing and management.

16 In many instances we are dealing with new organizations who

17 have not even gone into the whole context of providing an

18 adequate operating staff. They are very subjective issues

19 tha t we're dealing with.
l

20 MR. SIESF Mr. Chairman, one thing I guess that's

21 bothering me is the emphasis on the open items in almost a

22 legalistic f ashion. I suspect that there are many items

23 tha t are closed items already reviewed by the staff that we

() 24 probably ought to devote as much attention to or more in an

25 ACRS review as there are open items. Just because an item

O
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() 1 is closed it doesn't mean that the ACES doesn't need to look

2 at it.

{} So the emphasis on the open items I think is3

4 obscuring what we should do.

5 MR. KERR4 I would say on th e contrary, I want the

6 items to be closed so we will look at all of them equally,

7 because we don't look at the open items at all, in a sense,

8 because we don't know what position the staff is going to

9 take on them. It's that that causes me concern.

10 MR. SIESS: In the previous review -- I don't know

11 what we're doing now because we haven't done one in a

12 while. We used to focus a fair amount of attention on open

13 items so we know wha t to say about them later.

O
14 MR. KERR: We don't know what the staff's position

15 is going to be on them.

16 MR. BENDER: I think it makes a difference whether

17 we ' re re viewing th e plant a t the construction of the

18 operating stage. I think a construction license in general

19 tended to focus on the things as to what was going to be

20 designed into the plant, and we started out at the construc-

| 21 tion permit stage.

l 22 At the operating stage it seems to me that wha t's

23 important is to be sure we have an understanding that the

24 operational commitments of the licensee are sorted out. And

25 I think we need a pattern. I believe that's what the real

CE)
'
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O ' pros 1e= 1e risat aow> thet eeca oae of taese ours is co=1ao

2 in and trying to es.ablish his own precedent and we don' t

3 have any pattern of agreement to work from. And I think

4 that's why we can't get them all through at one time.

5 Once an issue has been resolved for one guy,

6 everybody knows that well, the staff has now established its

7 position and they 'll all conform to it, because what one

8 agrees to, they all have to agree to.

9 But it's going to take a while to get these first

10 two or three through the mill, and then I think the others

11 will move much f aster.

12 I don't know when the fire protection system will

13 get sorted out. The lawyers will take care of that. But

O 14 som e of the others will get sorted out.

15 MR. MARK What's your pleasure?

16 MR. OKRENT: My pleasure is lunch.

17 (Laughter.)

18 MR. SHEWMON: Why don't we go ahead and try to

19 take them unless one of the subcommittee chairmen feels

20 strongly that we shouldn 't?

21 MR. PLESSET: I agree.

22 MR. MARK: I agree.

23 MR. OKRENT: Does that mean a three-day meeting

24 instead of a four-day meeting?

25 MR. SIESS: That's what I want decided.

O
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O ' sa reoesco: we a 1 o eoprectete 7our com= eat -

2 MR. PLCSSET Let me ask about that. Is that the

3 Allen's Creek containment question or more than that?

4 MR. TEDESCO It's the first boiler for a CP and

5 they're obligated to provide a hydrogen control system.

6 MR. PLESSET: So it's more than a Mark III contain-

7 ment.

8 MR. OKRENT: It's more than the question of loads

9 and blowdowns.

10 MR. PLESSET: We're going to have to hear it

11 sometimes because there are some others down the line.

12 MR. TEDESCO: We will be issuing an SER on Allen's

13 Creek within the next few days, so tha t might be another

O 14 item for your agenda.

15 HR. OKRENT: Has the Commission adopted a role in

16 the HTCP business?

17 HR. TEDESCO: No. They have Revision 1 to

18 represent the staf f requirements.

19 MR. OKRENT: And it's like what you represented to

20 the Commission?

21 HR. TEDESCO: Yes, sir.

22 MR. MARK: Well, I would suggest that we adjourn

23 until fi ve af ter 2:00.

24 (Whereupon, at 1:05 p.m. the meeting recessed for

25 lunch , to reconvene at 2 05 p.m. the same day.)

O
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(]) 1 MR. MARK. Let's reconvene.

2 MR. BENDER: As has been discussed previously at

3 this meeting, the committee has been asked to evaluate

4 whe ther it wants to write out a separate report on the

5 Pilgri, Unit 2 Construction Permit, which the committee

6 reported on sometime ago, in November of 1975 and October of

7 1977.

8 Since that time, of course, the TMI II accident

9 occurred , and as a result of tha t accident the staff has

10 generated some new requirements for construction permits,

11 and they are outlined in NUREG-0718 Revision 1.

12 The subcommittee, consisting of Jerry Ray and

13 myself, met with the applicant here in Washington on July 8,

O 14 and at that time we heard a preview of what is being planned

15 in response to the NUREG and post-TMI requirements. I think

16 Jerry and I were favorably impressed by the plans for

17 Pilgrim 2. On the off-chance that the committee might find

18 it desirable to write a report, Dave Bessette, who was me

19 Designated Federal Employee at the subcommittee m ee tin g ,

20 pre pared a draf t statement which the committee might want to

21 look at and decide whether it wants to act upon it.
,

22 The applicant and the staff are here to make a'

23 presen ta tion. What I can se.y a bout the post-accident

() 24 actions is that they have resulted in the Pilgrim 2

25 organiza tion beefing its quality assurance capability

()
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(]) 1 somewhat. Its organizational plan as previously established

2 was in conf ormance with wha t the staff was expecting

g-) 3 already. It is instituting a PRA program. It has responded
%)

4 to a number of review requirements concerning TMI II types

5 of accidents.

6 I think you will learn more by the presentation

7 that has been planned by the staff and the applicant. So I

8 suggest that we begin right away with that part of the

9 presenta tion.

10 MS. ADENSAM Gen tle m en , and the staff and the

11 applica nt, as the chairman has indicated, met with the

12 Pilgrim 2 Subcommittee on July 8 to discuss the TMI related

13 requirements f or the Pilgrim 2 construction permit

O 14 a pplica tion . During our in troduction, the staff really

15 outlined how we had been handling the near term construction

1S permit and manuf acturing license review of TMI related

17 requirements. The subcommittee asked that we briefly

18 add ress this review approach to the full committee.

1
19 On March 30th, 1981, Mr. Denton established a near

20 term construction and manuf acturing license dedicated review

21 team to review the a pplican ts' responses to TMI related

22 requirements, published it for comment in the Federal

23 Register as a proposed rule on March 23rd, 1981, along the

() 24 organizational lines shown here in the first vuoraph.

25 I would like to point out that the dedicated

C)
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/'
C) 1 review team did include members from IEE, and the Emergency

2 Preparedness staff. They remained in their respective

3 branches, where they had access to total branch expertise,-

4 and the usual technical and management review of their

5 work.

6 The team's first assignment was to develop

7 detailed criteria for their review of applicants' responses

8 to the requirements of the proposed rule. Most of these

9 were presented to the applicant at a meeting on April 8,

10 1981.

11 The review schedule that is being used is shown

12 h er e . The meetings in the third week are extremely

13 intensive, and to work require a total cooperative

n'A- 14 commitment from the applicant as well as the staff. The

15 applicant made available not only technical expertise, but

16 individuals empowered to speak for the utility, and to sign

17 written commitments to amend the PSAR.

18 We are happy to report today that there has been

19 excellent cooperation on both sides, and few issues have had

20 to be resolved af ter the SSER input was provided to the

21 Division of Licensing.

22 We are currently into our third review with the

23 dedicated review team. We are going to be issuing the

() 24 Allens Creed SER supplement. Technical review is expected

25 to be completed on the floating nuclear plant applicatjon by

A
L)

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W WASHINGTON. 0.C. 20024 (202) 554-2345



304
|

() 1 mid-July , with the supplement to be issued about a month

2 later.

3 As you see from this vugraph, we can keep the

4 dedicated team busy through August. If Black Fox does not

5 insist on deferring their submittal until November 3, and

6 submits earlier, we should be able to use those services up

7 t'o October.
*

8 The dedica ted review team is also committed to

9 review issues related to their hearing efforts, otherwise it

10 will probably be disbanded by the end of the year or

11 earlier, if they are not needed for TMI reviews.

12 The subcommittee also asked that the staff address

13 the following question on the applicant's organizational

O
14 cha nges. One word is important and the change was the new

15 organization that the staff wants to see.

16 Mr. Dominic Vassalo, Chief of the Licensee

17 Qualifica tions, will address these questions.

18 MR. VASSALO: In response, the first question was,

19 vere there any important changes f rom the previo us

20 organizational plan ? The only important change that we are

21 aware of was in the area of nuclea r opera tions. Previously

22 they had one organization. They have now split that into

23 Nuclear Operations, and Nuclear Operations Su p p or t , but that

() 24 is prima rily concerned wi th the operational activities.

25 Other than that, there were no other organizational

A
%)
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() 1 changes.

2 We reviewed this previously, and as a matter of

3 f act, it was a contention in the hearing, and we had

4 previously prepared testimony on it. The same vice

5 president is in charge. The same project manager for the

6 Pilgrim 2 Project. So we have not seen any drastic

7 changes. I think they have had some staff changes, but the

8 organization is appropriate for this activity.

9 Primarily.because they have a nuclear oriented

10 organization , that is the organization with a high level

11 manager responsible solely for nuclear activities. As a

12 matter of f act, Pilgrim did this early on, I guess, in 1975

13 and 1976, when we reviewed it. I might say that they were

O 14 very early because now, in reviewing operating licenses and

15 other construction permit applications, we look to that as

16 being right type of organization.

17 In other words, that there be an organization

18 which is responsible and dedicated to nuclear activities,

19 and not diluted by having other responsibilities. Sc,

20 the refore, we think this is the organization that is

21 appropriate and will be capable of undertaking the design

22 and construction activities.

I

23 MR. BENDER: Thank you.

24 as. Adensam, do you have anything further?

25 MS. ADENSAM4 We had not planned any other

O
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() 1 presentation.

2 MR. BENDER: If not, why don't we proceed with the

3 applicant's presentation.

4 MR. BUTLER: I am Robert Butler, the Pilgrim 2

5 Project Manager for Boston Edison. I have been in this

6 capacity since projection inception in 1972. We are pleased

7 to appear before ACRS today.

8 This slide shows that the subcommittee has

9 requested that we briefly present information on the more

10 important topics shown on the vugraph, which were contained

11 in our PSAR amendment, and address the NTCP requirements,

12 which has now been reviewed by the staff. We plan to follow

13 this agenda.

O
14 May I have the next slide please?

*i5 A brief history and current status of the project

16 is shown on this vugraph. The major points to focus on are

17 the CP licensing process, which has been underway since

18 December 1973, the advanced sta tus of design and equipment

' 19 deliveries, and the post-TMI licensing progress with a date

20 in 1981.

21 The Atomic Safety and Licensing Board's partial

22 initial decision of February of this year identified TMI

23 requirements and emergency planning as the only remaining

24 issues for Pilgrim 2. It is Boston Edison's desire to

25 proceed expeditiously to now obtain ACRS concurrence, and

O
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() 1 proceed with final hearings. |

|

2 Boston Edison and our contractors are currently |

(]) 3 evaluating the schedule and cost for Pilgrim 2. Key factors

4 in the evaluation include the impact on schedule and cost of

5 cha nges r'esulting from the TMI requirements and recent

6 industry experience.

7 The major uncertainty in the schedule for issuance

8 of~ a construction permit is the lack of a final rule on TMI

9 regulated requirements, and the uncertain effects this could

10 have on the duration of the Pilgrim 2 hearings, and

11 subsequent adjudicatory actions.

12 However, we anticipate the earlier schedule for

13 issuance of a CP is the spring of 1982. Beyond that,

O
14 typically nuclear construction durations are running between

15 six and eigh t years.

16 I have with me today members of the Boston Edison

17 nuclear organization, as well as nuclear engineering staff,

[ 18 a s well as our contractors, Bechtel and Combustion

19 Engineering.

20 On organization, the subcommittee has requested

21 t h a t this presentation be brief since our current

22 o rganiza tion , as M r. Vassalo said, has essentially been in

23 place since 1975, and has been presented to ACRS

( 24 previously.

25 Boston Edison has established a separate nuclear

O
l
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O 1ereen1=etion reportino et the executive 1 eve 1 to the vice

2 President Nuclear. The organization has responsibility for

3 the company 's nuclea r activities, which include operation of

4 Pilgrim 1 and the Pilgrim 2 Project.

5 Within the organization, I as the Pilgrim 2

6 Project manager have the full time management responsibility

7 for Pilgrim 2 design, licensing, procurement, and

8 construction . As seen on the vugraph, other Boston Edi son

9 organizational elements, CA, Nuclear Engineering, and

10 Nuclear Operations Support, report independently to the Vice

11 President and provide services to both Pilgrim 1 and Pilgrim

12 2 . Nucleac Operations is responsible now for Pilgrim 1

13 operations, and later for Pilgrim 2 operations.

O
14 Prior to the start of construction, the nuclear

15 organiza tion has maintained an in-house staff equivalent of

16 about 20 full-tute engineers and managers on Pilgrim 2

17 work. Consultants have been and continue to be utilized to

18 supplement the Boston Edison staff.

19 Currently the nuclear organization in support of

20 Pilgrim 1 and 2 has about 100 personnel on the management

21 and technical staff, having an average level of nuclear

22 experience of about eigh t years. This does not include 41

23 currently approved help requisitions, indicating growth in

OV 24 this organization.

25 MR. KERR: What fraction of the nuclear experience

O
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() 1 came from employment with Boston Edison ?

2 MR. BUTLER: What percentage?

(]) 3 MR. KERR: Yes, or what fraction, roughly, half of

4 it , two-thirds, 20 percentD?

5 - MR. BUTLER: I would guess between 25 and 50

6 percent.

: 7 MR. KERR: Thank you.

8 MR. BUTLER 4 During the construction the nuclear,

9 organization statf on Pilgrim 2 is estimated to increase

10 f roma approximately 39 to 244 The vugraph indicates the

11 breakdown of this complement,

The next slide, please.

la The division of responsibility of Boston Edison,

14 Bechtel, CE, and GE is defined in contractual and procedural

15 documents. Boston Edison is responsible for the overall

16 design and construction operations of Pilgrim 2, including

17 conformance to regulatory requirements.

18 Boston Edison's nuclear organizational meets these

19 tesponsibilities by providing management oversight to

20 principal contractor activities, obtainina Faderal licenses

21 and permits, approving basic design criteria, releasing

22 selected design documents, and authorizing the expenditure

23 of f unds.

( 24 Combustion Engineering is responsible for design

25 and fabrication of the nuclear steam supply system. General

O
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() 1 Electric is responsible f or the design and fabrication of

2 the turbine / generator. Fitting between these, Bechtel is

(]} 3 responsible for the balance of plant, including engineering,

4 procurement, construction, and QA/QC for their scope.

5 Additionally, Bechtel is responsible for design

6 interf ace control among Bechtel, CE, and GE, and between

7 Bechtel and its subcontractors.

8 Boston Edison manages and evaluates the

9 performance of its contractors by review and approval of

10 design criteria , design and procurement documents prior to

11 purchase or construction. All these activities are

12 performed under written procedural control and periodic

13 a ud it .

14 MR. KERBS Excuse me, but is there anything that '

15 has changed relative to that slide as a result of TMI-II?

16 MR. BUTLER: Not directly as a result of THI-II.,

17 MR. KERR: I am not looking for changes if they

| 18 are not the re .
|

19 MR. BUTLER: No, there are none.

| 20 The Quality Assurance Manager reports directly to

1

21 the Vice President-Nuclear, and with his staff is

22 responsible for establishing and maintaining adequate QA'

23 con trols . Construction oversight of contractor performance

24 will provided by the Pilgrim 2 Project staff and the

25 construction QA group.

O
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) 1 The Project Construction Manager will report to

2 the Pilg rim 2 Project Manager. Boston Edison QA provides

() 3 construction oversight to the construction QA group which is

4 responsible for monitoring the QA aspects of sight

5 construction. The construction QA group will interact

6 directly with the principal contractors' sight organization

7 and with Boston Edison home office Q A organization.

8 Boston Edison QA staffing on Pilgrim 2 is

9 estimated to increase f rom four at the start of construction

10 to a peak of nine. Bechtel on-sight planned staffing levels

11 are 56 in the QC group and six in the QA group at the peak

12 of construction. These estimated staffing levels will be

13 continuously reviewed to insure adequate project coverage.- g
~J

14 Procedures for construction management and control

15 will be approved for use prior to the start of each

16 construction activity.

17 Since project inception, operations oriented

18 personnel have been utilized to review design. Nuclear

19 0perations Support provides this function.

20 An important operations aspect is the feedback of

21 ind ustry operating experience which was covered in some

22 detail at the subcommittee neeting.

23 Boston Edison's single nuclear organization will

24 grea tly facilitate the transition from construction to

25 Pilgrim 2 operation by maintaining continuity of personnel

O
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() 1 in the development of opera ting procedures, review of test

2 results, training, and technical support.

3 Engineering and management personnel involved in{}
4 the design and construction phases will be encouraged to

5 transfer to available positions in operations or in support

6 of opera tions.

7 Plant pre-operation and sta rt-up testing will be

8 accomplished by an integrated start-up organization of

9 Edison, Bechtel and CE personnel, to be managed by Boston

10 Edison.

11 The Boston Edison Executive Office exercises top

12 level management oversight by approval of operating b ud g ets ,

13 capital authorizations , periodic project status reviews,

14 including quarterly QA status reports, and reports of the

15 quality assurance review committee, a committee of QA

16 project operations and engineering personnel to determine

17 the adequacy of the QA program and its implementation.

18 Further e xecutive oversight will include setting

19 policy f or future activities, and pa rticipa tin g in Pilgrim 2

20 executive review meetings on approximately a semi-annual
!

l
| 21 basis. Executive review meetings are attended also by top

221evel management of the principal contractors, enabling the

23 executives of all three companies to be periodically

) 24 inf ormed of project planning, status, and problems.

25 This concludes my presentation on organization and

O
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O 1meaece= eat. are taete ea7 cuestioa 2

2 MR. WARD: Would you show that again? Where did

3 you say the operations review committee fits in?

4 MR. BUTLER: The quality assurance review

5 committee?

6 MR. WARD: Okay, the quality assurance review

7 committee.

8 MR. BUTLER: The quality assurance review

9 committee is a committee chaired by the Quality Assurance

10 Manager, but with representatives of the CA organizations

11 reporting to him, representatives of the project reporting

12 to me, representatives of engineering reporting to the

13 engineering manager, and representatives of Operations

O
14 Support. So it is a committee which has multi-discipline

15 and organizational orientation.

16 MR. WARD: It reports to the Vice P re siden t?

17 MR. BUTLER: That reports to actually to the Vice

18 President and to myself. They provide their reports for us

19 as management advisory reports. We are.not members of that

20 committee.

21 MR. BENDER: Are there further questions?

22 (No response.)

23 ER. BENDER: Why don't we go to Mr. Ashkar. Thank

24 you , Mr. Butler.

25 MR. BUTLER: The next speaker is Mr. Ashkar of the

O
V

i
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(]) 1 Nuclear Engineering Department, who is responsible for PRA.

2 Mr. Ashkar will also cover briefly ATWS. l

- 3 MR. ASHKAR: My name is Jim Ashka r, and I am with

4 the Nuclear Engineering Department. I am responsible for

5 the PRA Program.

6 Boston Edison will perform a plant / site specific

7 probabilistic risk assessment, and submit a PRA report to

8 the NBC delineating the results within two years after the '

9 CP. The PRA report will present the site / plant specific

10 risks in terms of probability of frequency curves for

11 various health effects for both the base plant design

12 submitted in the PS AR, and f or tne revised design as

13 modified by the PRA Program.

O 14 Boston Edison will utilize intermediate products

15 f rom the PR A to allow early identification and investigation

16 of potential improvements in order to facilitate

17 coordina tion with construction schedules.

18 From the following slides, I will cover the

19 program objectives, organization, program flow, the program

20 elements , and the PRA Report.

21 MR. MOELLER: Can you tell us who is doing this,

22 are you doing it in -h ouse , or a certain con tractor?

23 MR. ASHKAR: I have a slide for that area.

() 24 The objectives of our PRA Program are to seek

25 design improvements in systems affecting the reliability of
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(~h 1 accomplishing core and containment heat removal which, (1)
U

2 contribute to significant risk reduction, (2) represent

3 practical applications of demonstrated engineering <,

i
4 technology, and (3) do not excessively impact on the plant

5 construction, start-up schedule, or upon plant cost.

6 MR. KERR: M .7 . Ashkar, what are you going to
,

7 reduce? What significant risk reduction compared to what?

8 MR. ASHKAR: What we intend to do is to look at

9 our base plant design as it is described in the PSAR as a

10 basis , and look at improvements th a t we may inco rpo ra te

11 compared to our base plant design.

12 MR. KERR: How do you decide how much improvemen t

13 you need?

14 MR. ASHKAR: What we will be using are other

15 reports, industry standards, and guidelines that are

16 available to us to f acilitate our judgment in making those

17 improvem ents .

18 MR. KERR: I don't know of any industry standard

19 tha t tells you how much risk is acceptable.

20 MR. ASHKAR: That's right. I meant other reports

21 t ha t have been made, other probabilistic risk assessments to

22 determine how risk is for operating plants currently, and

23 other guidelines, such as the ACRS Safety Code. AIF has

() 24 similar documents, and I think EPRI has similar documents

25 also , although th e y are far from final.

O
z
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() 1 MR. KERRs Thank you.

2 MR. ASHKAR: Secondly, we would seek to quantify

r 3 the merit of design improvements that we would incorporate.b]
4 The PRA Program, like other project programs, will be

5 managed by Boston Edison Company. PRA activities will be

6 performed and reviewed by engineers who are experienced and

7 highly qualified in risk assessment methodology. Boston

8 Edison, Bechtel, and CE resources will be supplemented by

9 consulting organizations in this regard.

10 Design alternatives will be developed by Engineers

11 in the qualified design groups presently responsible for

12 design, primarily at Bechtel and Combustion Engineering.

13 High level independent review of the entire PRA

14 program will be performed by separate senior level oversight

15 gro ups. The design decisions will be made by the current

16 project management team, who will have the added benefit of

17 risk quantification provided by the PRA Program.

18 The next slide summarizes major activities of our

19 P R A Program and show the interrelationships. Results of

20 other PR A programs will be used to identify issues which

21 have the potential to compromise the expected reliability of

22 core and containment heat removal systems. We will develop

23 practical resolutions to those issues.

() 24 For issue resolutions requiring design or other

25 modifica tions, alternative modifications will be developed,
.

O
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() 1 including alternate core and containment heat re.noval system

2 designs.

''') 3 We will use the results of generic safety studies
J

4 and PRA studies of other plants in conjunction with

5 ope ra ting experience feedback to establish a revised

6 design.

7 The plant / site risk assessment will be performed

8 on the revised design, and will include an expression of

9 risk reduction over the base plant design as documented

10 currently in the PSAR.

11 MR. KERR When you refer to the base plant, I

12 think you say it is the one described in your PSAR.

13 MR. ASHKAR: That is right.

O
14 MR. KERR: So it was a plant that was designed X

15 yea rs ago, where X is equal to what?

16 MR. ,ASHKAR: Up to 1974, 1975.

17 MR. KERR: And you have concluded that the risk

18 associated with the operation of that plant is too great,

19 and that it needs to be reduced?

20 MR. ASHKAR: I don't know that we have come to

21 tha t conclusion since we have not conducted a risk study on
i

22 the base plant. We think that by doing a risk evaluation,

23 we may be able to iden tif y areas for improvement.

I 24 MR. KERR: I guess we will learn as your program

25 develops how you decide wha t im provements a re needed .

;

i

ALDERSON REPORTING COMPANY, INC,

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

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



318

1 MR. ASHK AR : The next slide shows our PRA Program()
2 plan and schedule, and the establishment of our organiza tion

3 responsibilities and management control. The schedule will

4 reflect use of intermediate PRA results coordinated with the

5 construction schedule. This will insure that the beneficial

6 changes resulting from intermediate PRA products can be

7 implemented early in construction, without an excessive

8 impact on project cost.

9 In my next slide I will address the key elements

10 of cyr plant / site risk assessment, which will feed back as

11 intermediate products in the design process. In general,

12 the a pproa:h taken will reflect con temporary methodologies.

13 In the preliminary analysis, we will assure

14 completeness of scope of initia ting events by developing a

15 master logic tree to identify the range and nature of

16 inititing events, chich could lead to unacceptable

17 consequences . We will also select the most significant

18 primary and support systems for further analysis at this

19 tim e.

! 20 Next, in developing plant event sequences, we will

21 consider system responses and interactions during allowable
l

! 22 plant operating modes. Fo r exam ple , f ailure during cold

23 shutdown operation will be considered an initiating event of
1

| () 24 our study. We will establish a plan t specific da ta base

25 covering component failure rates, test and maintenance data,

()
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() 1and the frequency of initia ting events.

2 Because we will not have detailed designs

(} 3 available, we will necessarily need to make design

4 assumptions, and select appropriate corresponding component

5 f ailure cha racteristic data. We will subsequently verify

6 agreement between the final design and these design

7 assumptions. These verifications will insure that the

Bassumptions in developing the data base and used in the
,

9 analysis are . consistent with the final design.

10 This documentation step will also contribute to

11 configuration and control, and in turn provide reliable

12 information for developing surveillance and the maintenance

13 p ro g ra n. .

14 In the analysis of external caused f ailure, we

15 will estimate the f requency and consequences of significant

16 f ailures, which are externally initiated by earthquakes,

17 fires, and the lik6

18 In the analysis of system failures, we will

19 compare key system fault trees and event trees, which will

20 reveal intra-system and inter-system f ailure mechanisms.

21 This will not be limited to primary safety systems, but will

22 include cupport systems as well.

23 Based on operating expecience feedback and other

( 24 PB A results , we know that problems in the support system may

25 also result in common cause failures. These potential

O
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O i prob 1 ems wou11 be reve 1ed through key eyetem feu1t trees

2 and event trees, and related analysis. Problems identified

3 would be intermediate products fed back into the design

4 process.

5 We vill also assess how human interaction and the

6 environmental conditions af f ec e the availability of

7 systems. This will be done utilizing the best availsble

8 technologies consistent with contemporary DRA methods.

9 Environmental effects will include radiation, and other

10 adverse environmental conditions, especially for those

11 components that must be operable for long period of time,

12 and maybe inaccessible for maintenance under accident

13 conditions.

14 The uncertainty in input data used in quantifying

15 plant c* rent sequences and other analyses will be ca rriedi

16 through the analyses and expressed as part of the final

17 results. By establishing the basis for the uncertainty, we .

18 will determine how the uncertainty affects the final results

19 and document this in the PRA report.

| 20 MR. KERB. I am trying to understand how these

j 21 generalizations, which sound reasonable, are going to be
,

22 applied to your specific plant. For example, are you going

23 to include the containment system in tnis study?

A
V 24 MR. ASHKAR. What we hope to do, as I mentioned'

25 earlier, is to review other PRA reports that are

O
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() 1 particularly applicable to our plant type, and identify

2 systems and assumptions procedures that ne feel those
'

3 results would indicate may be beneficial.

4 MR. KERRa Let me take you through a couple of

5 exa mples. Suppose you look at your containment system, and

6 decide that by doing some thing or other to it you can reduce

7 the risk by a certain amount. You have to make a decision

8 on the containment, I assume, fairly early on if it is going

9 to be built into the system. On the other hand, ma;be you

10 can do something to some other part of the system which is

11 pretty f ar down the line, and would reduce the risk a lot

12 more .

13 How do you decide whether to make the change in

O 14 the containment, which you have now looked at, or wait and

15 look at something else, or are you going to improve

16 everythino?

17 MR. ASHKAR: In each case, when we are considering

18 an alternative that may reduc? risk, we will also develop

19 cost inf orma tion.

20 MR. KERR: But you have to do some of the studies

21 first. It seems to me the containment one has to be done

i 22 and completed f airly soon, otherwise you can't start

23 construction.

() 24 MR. ASHKAR Right.

25 MR. KERR: Indeed, I think you might statt
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() 1 construction before you finish the total stud y, the total

2 PRA study.

(]) 3 MR. ASHKARs That is correct.

4 MR. KERR How are you going to know whether it

5would be better to improve the containment or to improve

6 something else? What sort of decision process are you going

7 to use? I am trying to understand the decision process tha t

8 you are going to usec

9 MR. ASHKARs In addition to the decision process,

10 we are scheduled to do the PRA activities within the

*1 intended construction schedule. The way we have at this

12 point planned to conduct the PRA would be to first utilize

13 the benefits of other studies that are availablees

k-)
'

14 imm edia tely .

15 Secondly, it would be to go through and identify

10 outliers, which we are going to discuss, very early in our

17 program , and get through the event sequence analysis as

18 early as we can to try 2nd identify the issues we are

19 talking about,

20 We think that in the first few months of the study

21 we can get to that phase, and give substantial clarity to

22 the rest of the process.

23 MR. KERRs I don' t understand how you are going to

Osss 24 make your decision, but p er haps I will understand better

25 af ter you get to the end of the process.

/~%U
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() 1 MR. ASHKARs To continue, outliers indentified in

2 the plant anc containment event sequence analysis phases

(} 3 will be intermedia te products f ed back into the design

4 process. When outliers have been dispositioned, we will

5 develop a list of critical items which delineate the

6 relative importance of components to reliability of core and

7 containment cooling.

8 The results of the PRA study will contribute --

9 MR. KERRa How does one iden tif y an outlier?

10 5B. ASHKAR: What we have tried to do at this

11 point would be to quantify event sequence frequencies, and

12 cor. pare those with other reports that are expected for those

13 f requencies to see how some event sequences are particularly

O
14 unusual.

15 The results of the PRA study will contribute to

16 defining importance to safety as required by 10 CFR 50

17 Appendix B, criteria 2. At this point, those aultiple

18 f ailure sequences which should be considered in the control

19 room design review will also be identified.
|
| 20 MR. WARD Jim, do you expect tha t that critical

211tems list is going to correlate with what you call your C

2211s t ? Is it going to be the same as the Q list, do you

23 think ?

.a4 MR. ASHKARs We expect that it will be a larger.

25 lis t , and better guidance not only in safety systems, but in
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() 1 oth er typical non-sa f ety systems.

2 MR. WARDS So you are looking for -- When you say,

/]) 3 identif y outliers, for exam ple, you are looking at things(
4 not only the safety items, but reliability items.

5 MR. ASHKAR The balance of plant, things that

6 would contribute to initiating events.

7 MR. WARD: But just from the safety standpoint, or

8 any economic standpoint?

9 MR. ASHKAR: In the scope of the study, we are

10 only going to be looking at safety issues, event sequences

11 tha t would lead to unace?ptable off-site doses.

12 MR. RAY: I think that it would be clearer for us

13 if you defined what an outlier is. What do you consider an

14 outlier?

15 MR. ASHKARs What I would consider an outlier is

16 the f requency for an event sequence, frequency of occurrence

17 which is unusually high compared to those we expect from

18 other studies, such as W ASH-1400, Indian Point, etc. I

19 think we are beginning to see some level of convergence with

20 respect to frequencies of some of these events, something on

21 the order of a half order of magnitude, or an order of

22 magnitude different would be something that would raise a

23 red flag to me, anyway.

) 24 MR. RAY: Something that is so significant and

25important, has such widespread effect that it warrants early

O
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() 1 attention, and possibly action, and tha t kind of thing ?

2 MR. ASHKAR: Yes.

3 MR. RAYa The criticality you are talking about is
("}

4 not so much, the way I intertret your remarks, and I could

5 be corrected if I am wrong, not so much with respect to

6 operation of a plant , so much as reducing the risk that is

7 inherently built into the plant.

8 MR. ASHKAR: Correct.

9 The next slide please.

10 The PRA report will be prepared documenting the

11 PRA activities, including me thod s used , important

12 ass ump tions to be ve rified, data sources, typical analyses,

13 and trea tmen t of uncertainty. It will include results such

O 14 as expected core melt f requencies, containment failure

15 f re quencies, both of which we used to identify outliers,

16 identification of those dominant sequences contributing to

17 risk, and risk curves for both the base pla nt design, that

181s the PSAR design, and the revised design that we will

| 19 ultimately end up with,
l

20 The relative contribution of individual design

21 improvements of core and containment heat removal

22 reliability will also be presented in the report it that

23 time.

() Our report will describe applications of the PRA24

25 results which are rianned in subsequent phases of the

O
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() 1oroject, such as development of a preventative maintenance

2 program, development of surveillance testing programs, and

3 the development of emergency procedures, and operator

4 training .

5 MR. WARDS Do you know about what this program is

6 going to cost?

7 MR. ASHKAR: I know what others have cost,

8 somewhere between one and two million dolla rs, closer to two

9 I would say.

10 MR. SHEWMON: You have said earlier, and I missed

11 it, you were asked who was going to conduct this, and I

12 missed the answer.

13 MR. ASHKAR: What we have already initiated is a

O
14 project team made up of representatives from our prime

15 contractors, Bechtel and Combustion Engineering. Also we

16 will solicit the aid of a risk contractor consultant to

17 provide the preparation of the detailed plans and procedures

18 f or control, and will also do ma jor portions of the

19 reliability and qua n tifica tion phases. Boston Edison will

20 also be involved in program guidance, direction, and

21 control, and also will provide operations review input. Our

22 approach will be a team approach, utilizing a variety of

23 con tractors.

24 MR. SHEWMON: Could you tell me how or whether

25 your system might respond to or include possibilities of

(},
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() 1 in-house sabotage or fire?

2 MR. ASHKAR: We are planning to utilize the

(]) 3 available technologies f or including fire analysis. We have

4 not well developed this part, or our approach to sabotage

5 with regard to PRA. That is the best answer I can give you

6 at :his point.

7 MR. SHEWMON: Are there well developed

8 technologies that you gone into for treating fires?

9 MR. BENDER: There are me thods. There are areas

10 that are a threat, and how they might involve safety. I

11 don 't know that it has been done probabilistically, but I

12 don 't see any reason why it couldn't.

- 13 MR. ASHKARs There are some techniques that we

14 have investigated, and they are not well developed or

15 sophisticated, but they are approaches. We will try to get

16 a handle on sabotage.

17 MR. SHEWMON: I guess in both of those you are

18 likely to end up with physical distribution of flames, and I

19 don 't know whether that comes into PRA at this point or

20 n o t . That is part of my question.

21 MR. BENDER: I think it would be unfair to ask Mr.

22 Ashkar to be too explicit on how he is going to do this

23 thing. The plan is not all that well developed.

24 MR. ASHKARs I have a brief statement that I would

25 like to make with regard to ATWS. Even though this is not a

O
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() 1particularly cost-TMI issue, I would like to bring you up to

2 date on where we stand and aur intention to include

3 treatment in the PRA program.(}
4 Pilgrim 2 probabilistic risk assessment program

5 will include anticipated transients without serr a erents.

6 Boston Edison and its principal contractors have been

7 actively participating in various activities related to

8 ATWS.

9 Although ATWS was not a design basis event for

10 Pilgrim 2, the Pilgrim 2 has been included among the designs

11 considered in the generic ATWS analysis performed by
i

12 Combustion Engineering, and on behalf of NSSS owners

13 groups. These analyses demonstrated the capability of the
(~1
'# 14 existing program to designs to mitigate the consequences of

15 an ATWS event.

16 Boston Edison is involved in, and closely follows

17 the rulemaking process for the resolution of the ATWS
,

! 18 issue. The Pilgrim 2 does not preclude future incorporation
|

19 of any of the ATWS plant modifications which have been

20 sddressed thus far in the various proposed rules for ATWS

21 resolution.

22 This concludes my pre sen ta tion .

23 MR. KERR: Have your efforts or considerations had

A
(/ 24 any influence on the pressure relieving capability of your

25 primary system?

( )
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() 1 MR. ASHKAR: The generic studies that have been

2 done by Combustion, which we reviewed, would indicate that

3 some advantage would be provided by the addition of{)
4 relieving capability to the system. We have not

5 incorporated it in our PR A program as we initiated it.

6 MR. KERR You will incorporate into your plant

7 additional pressure relieving capability?

8 MR. ASHKAR: We have not conducted our PRA program

9 and made conclusions with regard to that yet.

10 MR. BENDER: As I understood from our previous

11 conversa tion, the plant design does not preclude the ur' of

12 additional relief valves. You have not made a decision yet

13 on whether they are needed, and you are waiting for the PRA

14 study to do that.

15 MR. ASHKAR: That is right.

16 MR. KERR I think you would make a considerable

17 con tribution to the industry, because the ACRS tried to do

18 tha t a long time ago and failed. So I am looking eagerly

19 f orward to your results.

20 MR. BENDER: Can we move to the next subject?

21 MR. BUTLER : The next speaker is Mr. Ron Jagels,

22 the Bechtel Project Engineer, who 4111 cover the topics of

23 hydrogen control and degraded core rulemaking activities.

() 24 MR. JAGELS: I am Bon Jagels, the Bechtel Project

25 Engineering for Pilgrim 2.
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2 dealing with hydrogen control, and degraded core

3 rulemaking.,

4 The Pilgrim 2 containment is a pre-stressed,

5 closed-tension, steel-lined , concrete structure with a free

6 volume of approximately 2.5 million cubic feet. The Pilgrim

7 2 design will satisfy the requirements for degraded core !

8 hydrogen prescribed in NUREG-0718, and summarized on this
1

9 slide.

10 First, a hydrogen control system will be provided

11 which is capable of handling hydrogen generated by the

12 equivalent of 100 percent fuel clad metal water reaction.

13 The containment and associited systems will provide
Ov 14 reasonable assurance that uniformly distributed hydrogen

15 concentration will not exceed 10 percent.

16 The existing containment design exceeds the

17 requirement of a minimum containment design pressure of 45

18 pounds gauge.

19 Pilgrim has performed analyses on the containment

20 pressure ef f ects due to hydrogen. Results of these analyses

21 were presented to Dr. Okrent's subcommittee in February of

22 this year, and we have recently revised and updated these

23 analyses to include the effects of the distributed ignition

24 system.

25 The more analyses used flammability data which
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() 1 account for steam dilution effects, and also take credit for

2 containment heat sinks, such as structural steel, and the

3 steel liner. The analyses also assume that one containment{}
4 spray train was available for containment heat removal.

5 The results of the analyses based on these

6 previous assumptions show that for an initial hydrogen

7 concentration of 10 percent, the peak containment pressure

8 LI'1 dss than 69 pounds, the containment test pressure, and

9 also that the containment liner temperature will not exceed

10 the design value.

11 Pilgrim 2 has also committed in PSAR Amendment 43

12 to incorpora te the results of industry and NRC research and

13 testing into the final selection and design of a hydrogen
7

14 con trol system.

15 Additional analyses will also be conducted which

16 will include a consideration of various accident scenarios
17 that have different steam and hydrogen release rates.

18 Within two years af ter issuance of the

19 construction permit , Pilgrim will submit to the NRC for

20 review the design details of the hydrogen control system

21 that has been selected.
j

22 In summary, P11Jrim 2 has a large, dry containment

23 t h a t has considerable margin to withstand accidents that

24 generate large quantities of hydrogen. The preliminary

25 analyses show that the containment pressure from the

O
|
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() 1 degraded core hydrogen can be controlled to less than the

2 test pressure of 69 pounds.

3 Are there any questions on hydrogen control?
[

4 (No response.)

5 MR. BENDER 4 Why don't you go on to the next

6 agenda iten.

7 MR. JAGELS: The next agenda item is the degraded

8 core rulemaking activities.

9 The Pilgrim 2 has been monitoring and

10 participating in the degraded core rulemeking activities.

11 We believe that these are generic rulemakin7s and should not

12 be litigated in individual proceedings. At the conclusion

13 of the rulemaking activities, the Pilgrim 2 project will be
O,

14 subject and will comply with the outcome of the rulemaking.

15 The resolution of these rulemakings is not

16 imminen t , and it is likely tha t it will be several years

17 before they are resolved. Pilgrim 2 has ma de commitments,

18 and we have planned activities which we feel will

19 significantly reduce the potential ef f ect of these

20 rulemakings on the project.

21 First, as I have just described, we have committed

22 to install a hydrogen control system capable of handling 100

23 percen t of the fuel clad metal water reaction. This

( 24 requirement is more stringent than the 75 percent metal

25 water reaction included in the interim rule on hydrogen.

O
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() 1 We have committed to the installation of a

2 three-foot diameter spare containment penetration which

3 could be used for a containment filter vent system, if the
)

4 requirement to install such a vent is the outcome of the

5 rulemaking.

6 A plant specific risk assessment will be

7 performed. This objectives of this assessment inc~ de

8 seeking design improvements in both the core and containmen t

9 heat removal systems.

10 In addition, the project will continue to monitor

11 and participate in the on-going rulemaking activities.

12 The effect of these commitments, we feel, will

13 increase the likelihood tha t the Pilgrim 2 design can

14 accommodate the outcome of the degraded core rulemaking.

15 MR. KERR4 M r. Jagels, when you rafer to a 100

16 percent metal water reaction, is the metal to which you

17 ref er just the cladding?

18 MR. JAGELS: That is correct.

19 MR. OKRENT4 As a point of information, the

20 containment as it is currently designed can take what

21 negative pressure?

22 MR. JAGELS: I do not recall that from ny memory,

23 Dr. Okrent. I have the fig ure with me in the PSAC.
,

() 24 MR. BENDER: Can you get somewhere within a few

25 pounds of it?

O
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O 1 MR. oxBEsT: We w111 taxe e fu11 vecuum.

2 MR. BENDER 4 Will take a f ull vacuum, or a half.

3 MR. OKRENT: We will take 14.7 p.s.i.

4 MB. JAGELS: I prefer checking it, if I might

5 f urnish it later.

6 MR. BENDER: Why don't you do that, and we will

7 move on.

8 MR. BUTLER: The next speaker is Mr. George

9 McHugh, Boston Edison Project Engineer, who will tak e the

10 tc. sic of the control room design approach.

11 MR. McHUGH My name is George McHugh, Boston

12 Edison P roject Engineer responsible for balance of plant

13 activities, which include the development of the control

U 14 design.

15 Our approach to control room design has changed

16 substantially since the accident at Three Mile Island. I

17 intend to advise you today of our current status, explain

18 our pre-TMI work, and our current approach as outlined in

|

19 Amendment 43.

| 20 First, our current status. We have not yet
!

i 21 f ab ricated or purchased our main control boards. In fact,
!

22 in Amendment 43 we have committed to provide control board

23 layouts for NRC staf f review prior to f abrication or
;

24 revision f rom the board.

25 We are currently formulating the details of our

(O
|
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() 1 program, which will involve sta te-of-the-a rt analytical

2 techniques, the application of accepted human factor

)
3 principles, and the use of mock-ups to verify the

4 ef f ectiveness of the layouts, using operations oriented

5 a nalyses.

6 My next slide outlines the work we did before the

7 accident at Three Mile Island. We did develop a preliminary

8 control room design, including preliminary control board

9 layouts, wall prior to the TMI II accident.

10 The design was developed and reviewed by personnel

11 who were involved in our then state-of-the-art safety

12 sequence analysis, which identified inf orma tion and devices

13 required in the main control room to respond to the

O 14 transient sad accident conditions analyzed.

15 The results of the safety sequence analysis was

16 documented on Saf ety Sequence Diagrams, SSDs. Even theugh

17 it was a specific objective of the SSD program to identify

18 con trol room inventory, the analysis did im pact the design.

19 Starting with Bechtel-CE proposed control board

20 1ay ou ts , a preliminary allocation for function, indications,

21 enunciations, and controls was established based on a review

22 of the operation of plant systems.

23 Using P and ID, preliminary system descriptions,

( 24 and control logic diagrams, this review was performed with

25 operations persCnnel who had actual PWR operating

O
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(h
(_) 1 experience, and we used human f actors guidelines available

2 at that time, 1976-1977 such as Dr. Allen Swain's Zion worA

() 3 in 1975, and the EPRl-Lockheed study in 1976. Although

4 there was no direct use of a human factors consult .t, we

5 did use available guidelines.

6 This resulted in a preliminary control board

7 layout based on an operating cost to be formulated during

8 the design process.

9 Our pre-THI effort provided valuable insight into

10 the development of our post-TMI approach. In other words,

11 we were able to focus more sharply on TMI experience. Since

12 TMI, we have collected enough information to recognize the

13 need for an improved approach, and are formulating the

0~
14 details of our program.

15 As outlined in Amendment 43, our program calls

16 for an update of the safety sequence analysis to reflect

17 changes in design since 1973, advances in design

18 development , use of the latest SSG methodology, and analysis
.

19 of the more comprehensive scope of iniating events.

20 This analysis will establish the inventory of

21 inf orm a tion required in the control room to respond to

22 transients and acciden t conditions analyzed. As stated

23 earlier today, our PBA Program will p ovide a master logic

24 tree to est ablish the scope of events requiring analysis.

25 The PRA will also be used to determine the multiple failures

r~s
U
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() 1 that must be considered in the con trol ec om inf orma tion

2 format for inventory.

/~ 3 Even more important than the quantity of
V}

4 inf ormation required is the manner, configuration and f orma t

5 in which it is presented. In that regard, our program calls

6 for developing a new preliminary design based on the direct

7 input of human f actors principles and data, which I will

8 discuss in a minute in more detail on the next slide.

9 Once the new preliminary design is developed, we

10 will condu:t an operations oriented analysis to determine

11 opera tional ef ficiency.

12 The design process which results will of necessity

13 be iterative, and will involve a team approach in program

O 14 development analysis, revised design development and review,

15 involving individuals experie-nced in operations, systems

16 analysis, human f actors engineering, architectural

17 engineering, and control room design.

18 The results of our program will be submitted to

I 19 the NRC staff prior to fabrication of the main control

20 boa rd s, and the plant specific simulator.

21 Hy final slide shows the program flow I have just

22 described. I have highlighted on the lef t the human f actors

23 in p u t , which we intend to obtain from expert consultants,

) 24 and have also separated analytical tasks f rom the design

|
'

25 flow shown on the right.

m

%
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() 1 Shown on the left is the direct human factors

2 input in three phases. First, in the initial program

3 establishmen t , including early control and design, and

4 planning activities. Human factors input to the program

5 establishment will improve development of two types of

6 guidelines

7 (a) guidelines to perform activities in

8 subsequent phases, for example, functional allocation

9 analysis, analysis of operator tasks versus capability, and

10 how to determine the inf ormation required f or assigned

11 tasks;

12 (b) design guidelines which will include

13 development of color, lighting and acoustical environmental

O 14 design criteria, criteria for information display, hardwires

15 versus CRT displays, the board profile establishment, and a

16 preliminary control room configuration plan.

17 The next phase involves the safety sequence

18 analysis with PRA input, anc the human factors guidance

19 f unctional analysis.

20 Human factors input will also be obtained in the

21 identification, selection , and arrangment of the

22 indica tions , enunciations, and control on the main control

23 boa rds to accomplish the functions allocated. This will
/m(,) 24 accomplished through q liyt analysis at the major subsystemi

251evel to allocate areas in the overall layout, without

.
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() 1 addressing hardware.

2 Hardware selection will be made considering the

/~T 3 human machine interf ace. Enunciation philosophy will define
V

4 the use of hardwires versus CRT displays. The resulting new

5 preliminary design will be reviewed against the

6 onfiguration plan resulting in preliminary control board

71ayout.

8 In prepara tion for the next phase, human factors

9 Criteria for operational procedurt, will be developed.

10 Draf t procedures will be written, and control room work

11 stations will be designed.

12 Finally, operational sequence diagrams will be

13 prepared for tasks to be analyzed in phase three.

O
14 The third phase will involve details reviews of

15 specific groupings of devices as the operations oriented

16 analysis proceeds using full-scale mock-ups. This analysis

17 vill be performed by individuals experienced in systems

18 analysis , operations , human f actors engineering, ind control

19 toom designs.

20 The output will be a finalized set of main control

21 board layouts and a report, both of which will be submitted

22 to the NRC staff for review. Following staff re vie w , we

23 will f abrira te both the main control boards and the plant

24 specific simulator.

25 It is our overall intent to obtain a

["N
V
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() 1 sta te-of-th e-a rt control room which will assure that ability

2 of the control room operations personnel to prevent

3 anticipated transients from developing into accidents, and

4 to cope with accidents should they occur.

5 A re there any questions?

6 MR. BENDER: Are there any questions?

7 MR. WARDa Georc7, you said that in the part of

8 the analysis you are going to have operations people take

9 part in tha t. Are those people who would be in the Pilgrim

10 1 organization, or have experience there? Who are those

11 people ?

12 MR. McHUGH As Mr. Butler said, we have the

13 Nuclear Operations organization responsible for Lne

O 14 operation of Pilgrim 1, and there is a Nuclear Operations

15 Support Department, which supports both Pilgrim 1 and

16 Pilgrim 2, and includes seasoned operators with the PWRs and

17 the BWRs experience. We will be drawing on them, and

18 additional consultants from other utilities as necessary to

19 mee t our judgment of what is adequate experience base.

20 MR. BENDER: Are there other questions.

21 (No response.)

22 MR. BENDER: Thank you, Mr. McHugh.

23 Let's go to the last two items.

() 24 HR. BUTLER: The last speaker we have is Mr. David

25 Bryant , the Boston Edison Project Engineer, who will cover

O
i
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(]) I the topics on inadequa te core cooling instrume:.ta tion, and

2 saf ety/ relief valve testing.

3 MR. BRYANT: Ladies, and gentlemen, as Mr. Butler

4 said, I am David Bryant, and I am the Project Engineer at

5 Boston Edison for the NSSS.

6 With respect to the instrumentation to detect

7 inadequa te core cooling, the commitment we have made has two
,

8 key elements.

9 First, we will install a primary coolant

10 saturation meter. This type of device is being installed in

11 operating plants and provid'es a continuous re a d -o u t of the

12 margins of saturation conditions.

13 Second, we are going to perform a study to

)
'

14 determine what additional instrumentations will be included

151n the Pilgrim 2 to detect inadequate core cooling. This

16 type will include both reactor water level instruments and

17 core exit thermal-couples. We have committed not to

18 preclude ei ther of these devices from the design.

19 We will submit the results of our study to NRC

20 af ter prototype testing, and before we procure the hardware

21 f or Pilgrim 2.

22 I might add that the operating plants and the

23 nea r-term opera ting license applicants are installing such

() 24 systems, and I expect that we will have feedback from actual

25 operating experience from these systems before we have to

ALDERSoN REPORTING COMPANY,INC,
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(]) 1 install the hardware in Pilgrim 2.

2 This is all I intended to say on this subject.

3 Are there any questions?(S
U

4 MR. BENDER: Go ahead.

5 ER. BRYANT: The testing of primary safety valves

6 and relief valves, and design of the piping and support.

7 Go to the next slide.

8 The next slides summarizes the cursitments made by

9 Pilgrim 2 in the PSAR. First Pilgrim 2 will implement the

10 results of the testing being performed on behalf of the

11 industry by the Electric Powsr Besearch Institute, EPRI.

12 Just for clarity, when I say relief valves, I mean

13 power operated relief valves, PORVs.

14 Also Pilgrim 2 will design the discharge piping

15 and the supports for these valves for the loads from the

16 design basis transients, and accidents.

17 These commitments meet the NRC's requirement: in

18 N UR EG-0718.

19 The next slide please.

20 This slide summarizes the program being run by

21 EPRI . First, it is designed to comply with NUBEG-0737,

22 which is the task action plan f or the opera ting plants and

23 near-term operating license applicants. The program

() 24 involves testing 10 PORVs and nine safety valves. It

25 happens that the specific PORY and safety valve being

O
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() 1 supplied by Combustion for Pilgrim 2 are included in the
s

2 test program.
,

(} The program is designed to envelope the operatingO

4 conditions on all the plants that are represented by the

5 program. Testing is currently underway and the final output

6 of the program is scheduled for July of 1982.

7 The block valve portion of the program is still

8 under development. Testing has no begun on block valves.

i 9 The next slide.

10 This is an EPRI clide that summarizes the major

11 outputs from the valve test program. First, there will be

12 reports on each of the valve tests which are being done at

13 three f acilities. The tests will demonstra te the valve's

O
14 performance under the design basis conditions.

15 Second, there will be a report te document the

16 selection of which valve tere tested, and adjusted by the

17 applicability of the test results to all the various

18 pla nts.

19 Third, reports will be provided to substantiate

20 th e test conditions and to show how these conditions

( 21 envelope the various plants.

22 These reports will also deal with the effects of

23 a s-built pis i ng. In the case of Pilgrim 2, of course, our

( 24 piping exists ersly on paper, so that we can redesign our

25 piping, if necessa ry, to utilize the conclusions from the

()'

!
!
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(]) 1 tests.

2 Fourth, there vill be a report documenting the

3 recommended computer programs to calculate the hydro-dynamic

4 loads used for design of piping and supports under the

5 design basis conditions. This code is expected to be

6 suitable for use on new projects such as Pilgrim 2.

7 Thus, the EPRI valve test program is expected to

8 provide us all that we need to meet our commitments in the

9 PSAR on valve testing, except that it will not provide the

10 specific calculations of the piping loads. We vill do those

11 calculations ourselves on the project, utilizing the outputs

12 f rom the EPRI program, and utilizing information on our own

13 plant transients.

O 14 Furthermore, all the EPRI effort is currently

15 scheduled to be completed in late 1981 or early 1982, which

16 is well bef ore the needs of Pilgrim 2 for this information.

17 The inst slide please.

18 In summary, the EPRI program is currently underway

j 19 o n power operated relief valves and on safety valves. The

20 Pilgrim 2 valves are included in the EPRI program. Pilgrim

212 will utilize the results of the EPRI program as they

22 become available, which will allow us to meet our

23 commitments .

() 24 The block valve program is currently under

25 development .

O

j
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() 1 Ladies, and gentlemen, that concludes my

2 presentation. Are there any questions?

3 MR. BENDER: Are there questions?
)

4 (No response.)

5 MR. BENDER: Thank you, Mr. Bryant.

6 MR. BUTLER: This concludes the applicant's

7 presentation. We do have an answer to Dr. Okrent's

8 question, and Don Jagels will give it.

9 MR. JAGELS: Dr. Okrent's question was the design

10 pressure of the containment on the other end of the

11 spectrum. The answer is, the containment is designed for a

12 minus 3 p .s .ig . , or 11.7 p.s.i.a. on the low end.

13 MR. BUTLER: I would like to thank the committee

O 14 for your attention to our presentation, and for interrupting

15 your unfinished business to let us in pretty much on

16 sched ule .

17 MR. BENDER: Does the staff have anything further

18 comments to make?

19 MS. ADENSAM: No, we haven't.

20 MR. BENDER: Mr. Chairman, we have a couple of

21 alternatives that we can follow here. At one time, we

22 thooght that we might write a letter on this subject, but it

23 doesn ' t seem that the content of the presentation indicates

() 24 a n y great need for a letter specifically on this plant.

25 I suspect that we have heard the picture of what

ALDERSON REPORTING COMPANY,INC,
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| 1 will be done on most construction permits, and how the staff

2 will review. They have a pretty effective program. I would

3 suggest tha t we reflect in the minutes of the committee's

4 the further story on Pilgrim 2.

5 Does that sound adequate for a construction permit

6 purposes, taking into account the TMI 2 considerations. We

7 could notify Mr. Dircks in some way that this is what has

8 been done, and not prescribe a formal letter at this time.

9 MR. MARK: I think that sounds appropriate for the

10 case. What we have learned is that the Pilgrim 2 group has

11 taken a very forceful look at the TMI 2 action plans and

12 consequences, and adjustine their thoughts to them, and is

13 committed meet, I guess, all of the major technical

O 14 requirements of the staff. Just how they will meet them,

15 they have time to go into that.

16 I think what you suggest is right. The minutes

17 should reflect tha t we have seen. The old CP letter of the

18 committee, those things never depreciate. The comment is

19 tha t the new requirements are being followed with good

20 in ten tion.

21 Are there any differences, or opinions from other

22 committee members?

23 ( No response. )

O 24 Ma. MAaK. If not, I su22est that we stor the

25 recording at this point of the record.

O
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|
:

I
i

O i 1 oute 1txe to th nx the e= ton rdison oeop1e cor

2 putting this together for us.

3 (Whereupon, at 5s40 p.m., recording of the meeting

i
i 4 was discontinued. )

5
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| 7

|

| 8

i
' 9

10

f 11
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GPU HUCLEAR
,

MAJOR ELEMENTS *
.

i
, s

(ULL TIME ORGANIEATION DEDICATED SOLELY TO NUCLEAR GENERATION
o

*

$'
p INCREASED ON-SITE TECilNICAL AND MANAGEMENT RESOURCESo

'
1

kSTRONG CENTRAL TECilNICAL CONTROLo

1

FULL TIME ON-SITE MANAGEMENT FOR PLANT OPERATION AND HAINTENANCE - -
o

!

WITil SUPPORT IN ADMINISTRATION, ENGru2ERING, RADIATION PROTECTION,

AND OTIIER AREAS BEING PROVIDED SEPARATELY

I

INDEPENDENT NUCLEAR ASSURANCE DIVISION - ENCOMPASSING TRAINING,o

!

QUALITY ASSURANCE AND A NUCLEAR SAFETY ASSESSMENT DEPARTHENT
e

'

POOLING OF RESOURCES FOR SUPPORT OF SEVERAL GENERATING STATIONS
o

I

PERSONNEL POLICIES AND PROCEDURES APPROPRIATE FOR NUCLEAR GENERATION
o

.

i
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GPU MUCLEAR GROUP
'

_

DUMPCSE

MANACE AMD DIRECT THE WCCLEAR ACTIVITIES CF TEE GPU

SYSTEM TO PROVIDE THE REQUIRED MIGN LEVEL OF PROTEC-

TION FOR THE HEALTH AND SAFETY OF THE PUBLIC A30 THE
EMPLOYEES.

CONSISTENT WITH THE ABOVE, N ETE ELECTRICITY FROM

TBE GPG MGCLEAR STATIONS IN A REL7aar# AND ."FICIENT
MAERER IN CCNFChu WITH ALL APPLICABLE LAWS, RECU-

O tar!o s. I. ICE =sES. um er ER >Ew I - E TS u.o r E
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e SUMMARIZE CONTAINMENY ISOLATION SIGNALS

r

e DISCUSS EFFECT OF OPEN PURGE VALVES ON CONTAINMENT

PRESSURE :
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TMI-1 CONTAINMgNT ISOLATION SIGNALS
'

REACTOR 1600 ?SIG 4 PSIG Bl0G. 30 PSIG BLOG. 1600 PSIG STAS HA lA ONLINES
TRIP SFAS PRESSURE PRESSURE & LINE BRK LEVEL

._ .

,

RCOT i

PREVENT
-

-

0F RADIATION (
RCS SAMPLE !TRANSFER

._ . __.
. __ . .

CONTAI MEN R.B. PURGE /
k

M ^
RCS LETOOWN 0-V3 LAR

, U V,

OTSG SAMPLE !

DEMIN WATER | |

CORE FLOOD
' l

SAMPLE :
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'
R.B. AIR :

COOLERS ! :

FACit ITATE
STABLE < RC MAKEUP

SilUTDOWN
CONTAINMENT
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MAINTAIN EAL ETURN 7777
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O OFECT OF BUILDING PURGWALVES ON PEAK PRESSUD O
.

55 !
'

50 -

45 -
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40 -
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f0 PURGES VALVES CLOSED
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p' URGE VALVES OPEN
'

;
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-
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.................

.,,,iil, , , , , ,,, I i , i i i i i ii , . i i e i , iii
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([) CONTAINMENT PURGE VALVE EFFECTS ON BUILDING PRESSURE
,

([) ASSUMPTIONS:

0 2 48" PURGE VALVES LIMITED TO 30 OPEN (17" EQU. DIA.)

O PURGE VALVE CLOSURE ON REACTOR IRIP FAILS

. _

0 PURGE VALVE CLOSURE ON HIGH RADIATION FAILS

O MAXIMUM HEAT REMOVAL FROM FAN COOLERS & HEAT SINKS'

RESULTS: (CONTEMPT)

0 4 PSIG IS REACHED FOR LOCA'S CAUSING CORE UNC0VERY (>.085 FT )

0 4 PSIG IS NOT REACHED FOR VERY SMALL LOCA'S WITH PURGE

VALVES Oefm C v oca.

.

CONCLUSIONS:

0 4 PSIG SIGNAL IS VALID WITH PURGE VALVES LIMITED TO 30 OPEN

O REACTOR TRIP ISOLATION SIGNAL ANTICIPATES ESAS AND BUILDING
PRESSURE SIGNALS FOR LOCA.

4

O
,

-

.

.. . __
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DUAL PRESSURE / TEMPERATURE SCALES l
!

D
o SATURATION MARGIN IS N0w THE BASIS FOR OPERATOR ACTION

O
o INDICATION SHOULD BE CONTINUOUSLY MONITORED AND DISPLAYED

o EVALUATION OF I + P BY OPERATOR TO DETERMINE SATURATION MARGIN

o IS NOT CONTINu0us
o INVOLVES SEVERAL STEPS

0 INVOLVES MENTAL PROCESSING

o SUBJECT TO ERROR UNDER STRESS

o DUAL SCALE METER APPEARS PREFERABLE TO STEAM IABLE

o PREFERRED METHOD IS DIRECT READING INDICATION

($) TMI-1 USESo

o 2 SATURATION MARGIN METERS

o L0w SATURATION MARGIN ALARM FROM EITHER LOOP

o PROCESS COMPUTER CALCULATION OF SATURATION MARGIN

o GRAPHIC DISPLAY OF PRESSURE-TEMPERATURE PLOT
'

|
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S
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MIDSCALE METER FAILURES,

([) POWER SUPPLY LOSS (CRYSTAL RIVER 3' EVENT)--

LOSS OF POWER ALARMS & INDICATIONS

(2) PARAMETERS INDEPENDENT OF ICS/NNI

PLANT CONTROL PROCEDURES

METER FAILURE POINTS INDICATED & KEYED TO

POWER SUPPLY

INDIVIDUAL METER FAILURES-

.

ANALOG METERS: FAILURE POINTS NOTED ON METER

DIGITAL METERS: FAIL DARK OR ZERO

,

MOST ANALOG METER FAILURE POINTS OUTSIDE NORMAL BAND

O
.

ANALOG METER FAILURE POINTS IN NORMAL BAND HAVE

BEEN EVALUATED

DIGITAL METERS ADDED FOR KEY PARAMETERS, INCLUDING

THOSE USED FOR MANUAL CONTROL POST TRIP

.

%

O-

(:) -
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NUREG 666 CONCLUSIONS

TYPE 1 FAILURES:
O

UNAVAILABILITY OF MULTIPLE EATTERIES

ON DEMAND ll X 10-N/ DEMAND

O .

ASSUMING LOSS OF 0FF-SITE POWER

OCCURRENCE AT 0.22/ YEAR, UNAVAIL-
'

,

.>

ABILITY OF MULTIPLE BATTERIES ON -

9 X 10-5/ REACTORDEMAND.
YEAR

TYPE 2 FAILURES:

UNAVAILABILITY OF MULTIPLE BATTERIES

DUE TO TEST, OPERATIONAL AND MAINTE-

NANCE ERRORS. 6 X 10-5/ REACTOR

O YEAR

COMBINATION OF TYPE 1 AND TYPE 2 FAILURES REPRESENTS A CONTRIBU-|

TION OF 50% OF CORE DAMAGE PROBABILITY FOR ALL ACCIDENT SEQUENCES

STUDIED.

CONTRIBUTION OF DC POWER FAILURE TO CORE DAMAGE PROBABILITY CAN BE

REDUCED FROM 50% TO 1% BY:

- PROHIBITING CERTAIN DESIGN AND OPERATIONAL

FEATURES SUCH AS BUS-TIES

O|
l - AUGMENTING TEST AND MAINTENANCE ACTIVITIES
|

'

- INCORPORATE REQUIREMENTS FOR STAGGERED TEST

AND MAINTENANCE ACTIVITIES

. ___ - _ . _ . _ _ _ _ __ __ __. _ - . _ . __ __.
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O

TMI-1 SYSTEM IMPROVEMENTSn
U

BATTERY DISCONNECT SWITCHES TO BE LOCKED CLOSED.

bus TIE SWITCHES TO BE LOCKED OPEN.

SUBSTATION DISTRIBUTION BUS IIE TO BE DISABLED.

PROCEDURES REVIEWED AND UPGRADED.

- SURVEILLANCE OF IERMINAL CONNECTIONS

UPGRADING OF EATTERY DISCHARGE TEST PROCEDURE-

O
RESTRICT USE OF EATTERY DISCONNECT SWITCHES AND-

Bus TIE SWITCHES TO COLD SHUT-DOWN

DISABLE bus TIES BETWEEN 230 KV SWITCHYARD DIST. PANELS-

RECOVERY PROCEDURES WRITTEN FOR LOSS OF A DC SUPPLY-

SIGNIFICANT IMI-1 PLANT DIFFERENCES FROM NUREG 666

STAND-BY BATTERY CHARGERS

'

O MORE RELIABLE OFF-SITE POWER

O '

. _. .- . _ . . - - _ - _ - - . . . _
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O
RELATIVE REDUCTION IN

SYSTEM UNAVAILABILITY

TYPE 1 TYPE 2

FAILURES FAILURES COMBINED

SYSTEM STUDIED IN NUPEG GE6 1.0 1.0 1.0
-

TMI-1 SYSTEM AT RESTART

1. RESTRICT USE OF BUS TIE TO COLD SHUT-DOWN 1.0 0.003

2. STAND-BY 3ATTERY CHARGER 0.03 0.2

3. MORE RELIABLE OFF-SITE POWER 0.2 1.0
~

O4

COMBINATION OF 1, 2, & 3 0'.006 0.001 0.003

OTHER IMI-] RESTART IMPROVEMENTS'

IMPROVE: SURVEILLANCE 0.03 1.0 0.5

IMPROVED MAINT. AND IEST 0.1 0.1 0.1
r

. -

,

O

D -

.

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



. -- -- .

, . . _ . . . . . . . . .

[' i i
-

i to
-

i i

O
- hf f _

3

i
,

)b - s . . $~
O : '

.
-., _,

'

; -
> . . , . + - . -. ...

- -

. s-
!

_. -

' '

=4 : + =.

e zu ada; = h""_ u.__
_

m us. n m._=s nsau. uns. =.as n e .us n us. m . m
-

-

O .... km.c. bs [s.c. [ c. .

O 1 i

. . _ ? . ... U
() () 4.e i.

-

' I 64 o 6 | o o 6 y
--

. -
,._._.

I r ~2- ma I wey ma..

I
~

--, , ,, ""

T) (:-) "a"m.l
e

. g

I ,gm =f.;
u s a
o I

' '

%> s >- -+3 %> > >- &>_ , , . _ , _

! 3 '"' j '""'
~

.

,

7
_

i iI

'g.|,_,,,, g<',
8O -

_,

| i ~ =- =

O I =e .,Ni
,

, _
-c

__ __
.

| 9 ;. ,- -c

'
! I j TMI.1

* ONE LINE DIAGRAMsi
.' 5

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



- . . - - - - .- . - . . - -

s

i INDEX
;

ACRS Presentation
June 25 - 26, 1981

W. H. Behrle
.

I

O
SLIDC NO. TITLE -

.

. SLIDE 1 Test Program Scope

SLIDE 2 Bases for Selection of Tests

i
| SLIDE 3 Major Documents Consulted

SLIDE 4 Test Program Organization / Control (2 pages)
!

SLIDE 5 Non-Modified Systems

i SLIDE 6 List of HFT's

SLIDE 7 Zero Power Physics Program

SLIDE 8 Low Nuclear Power Testing Including Natural Circulation
(2 pages)

.

Q SLIDE 9 Power Escalation Testing(

V
j SLIDE 10 Test Procedure Requirements

SLIDE 11 TMI-l Restart Integrated Schedule

!

!
4

a

.

O |

4

-,.-,.7-,y% - _,c,-r, .g w y m.,-.-,_~ ,,w.r.,-,m.my_,.,. ..m . . . , - , - . . , , , , - . . , , . , . . . . , . . - , . . . , , ~ , - . . ------w-w , - - -



. _ .

O

O

|

|
|

ACRS PRESENTATION

JUNE 25 - 26, 1981

|
W. H. BEHRLE

1

.

O
1

0

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



TEST PROGRAM SCOPE

O
TESTING INCLUDED IN THE UNIT 1 RESTART IEST PROGRAM
CONSISTS OF:

O CONSTRUCTION AND STARTUP IESTING OF NEWLY INSTALLED

COMPONENTS AND SYSTEMS INSTALLED BY THE UNIT 1

RESTART PROGRAM.

O CONSTRUCTION AND STARTUP IESTING OF MODIFICATIONS TO

EXISTING PLANT SYSTEMS AND COMPONENTS BY THE UNIT 1
RESTAR,T PROGRAM.

O IESTING OF SELECTED NON-MODIFIED SYSTEMS AS DETER-

MINED BY STARTUP AND PLANT OPERATIONS.

O TESTING OF SELECTED MAINTENANCE PROJECTS AS REQUESTED

BY MAINTENANCE.f3
U

0 SELECTED INTEGRATED TESTING DURING PLANT STARTUP

( AND POWER ESCALATION TO ASSURE PROPER PLANT OPERATION

AND TRANSIENT RESPONSE FOLLOWING THE 1979 EXTENDED

; OUTAGE.

.

o

O

O
,

I

:



_-

O BASES FOR SELECTION OF TESTS

0 NORMAL REFUELING IEST REQUIREMENTS

0 MODIFICATIONS MADE TO THE PLANT

0 TMI 1 INITI A!. IEST PROGRAM

0 NATURAL CIRCULATION IESTING PERFORMED AT NTOL PLANTS

0 REG GUIDE 1.68 TESTING PERFORMED AT NEW PLANTS

0 PLANT REINITIALIZATION CONSIDERATIONS

0 OPERATOR IRAINING CONSIDERATIONS

0 PROCEDURE VERIFICATION CONSIDERATIONS

0 SURVEILLANCE CONSIDERATIONS

0 PLANT TRANSIENT ANALYSIS VERIFICATION

\

|

[
-

,

1

1 0
1
;

;

,

e~--m- m.wm.,, .yyy .y ,w_.,,, , , , _ _ , _



_

O MAJOR D0cumenTs consutren

NUREG - 0578 - LESSONS LEARNED (SHORT IERM)'

O
0 NUREG - 0585 - LESSONS LEARNED (LONG TERM)

0 I8E BULLETINS - 79-01 AND 05

0 AUGUST 9, 1979 SHUTDOWN ORDER

0 TMI #1 RESTART REPORT (IHRu AMENDMENT 25)

0 NUREG - 0660 - TMI ACTION PLAN

:

0 NUREG - 0680 - SAFETY EVALUATION REPORT (OF IMI #1
RESTART REPORT)

O
o NUREG - 0694 - TMI RELATED REQUIREMENTS FOR NT0L'S

0 NUREG - 0737 - CLARIFICATION OF TMI ACTION PLAN REQUIREMENTS

0 REG GUIDE 1.68 - INITIAL TEST PROGRAMS FOR NUCLEAR POWER
PLANTS

0 DRAFT REG GUIDE FOR LWR REFUELING AND STARTUP IESTS

.

!O

!

|

- _ _ . _ _ - . - - __-.. . ___
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O

O TEST PROGRAM ORGANIZATION / CONTROL

THE TMI #1 RESTART IEST PROGRAM IS PERFORMED IN AN

ORGANIZED FASHION BY FORMALLY APPROVED DOCUMENTS. DETAILED

NUCLEAR SAFETY RELATED TEST PROCEDURES AND RESULTS ARE

APPROVED BY A TECHNICAL REVIEW / APPROVAL GROUP.

O TEST MANUAL AND INSTRUCTIONS -

1) ESTABLISHES THE STARTUP AND TEST GROUP TO PREPARE,

PERFORM AND DOCUMENT THE TEST PROGRAM.

2) ESTABLISHES THE AUTHORITY OF THE TECHNICAL REVIEW /

APPROVAL GROUP AS THE CENTRAL APPROVAL AND C00RDIN-g
0 ATING BODY.

3) DEFINES RESPONSIBILITIES OF VARIOUS PARTICIPANTS

AND ORGANIZATIONS TO THE TEST PROGRAM.

4) PROVIDES INSTRUCTIONS FOR TEST PROCEDURE FORMAT
AND CONTENT, PREREQUISITE LISTS, TEST ENGINEER'S|

LOG, TEST BRIEFINGS, ETC.

0 MASTER IEST INDEx (MTX) - IDENTIFIES ALL TESTS REQUIRED'

' FOR RESTART. LISTING INCLUDES CONSTRUCTION, FUNCTIONAL

AND INTEGRATED PLANT IESTING.

0 TEST SPECIFICATION - IDENTIFIES TEST SCOPE AND ACCEPTANCEQ',

CRITERIA FOR ALL FUNCTIONAL AND INTEGRATED PLANT IESTS.

O

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

TEST PROGRAM ORGANIZATION / CONTROL (CONTINUED)
'

<

O i

o TECHNICAL REVIEW / APPROVAL GROUP - COMPOSED OF REPRESENT-

ATIVES FROM:

1) ENGINEERING

2) PLANT OPERATIONS
*

3) STARTUP AND TEST

" 4) NSSS SUPPLIER
|

5) QA
1

THIS GROUP REVIEWS AND APPROVES SAFETY RELATED TEST:

PROCEDURES AND RESULTS.

O

|

.

O

O
i

|
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1

O
NON-MODIFIED SYSTEMS

O O INSTRUMENT AIR

0 SECONDARY SERVICES CLOSED COOLING SYSTEM

0 SECONDARY RIVER WATER SYSTEM

0 NUCLEAR SERVICES RIVER WATER SYSTEM<

0 CIRCULATING WATER SYSTEM

0 MAIN AND AUXILIARY STEAM SYSTEM

| 0 CONDENSER AIR REMOVAL SYSTEM

|O O CONDENSATE SYSTEM

0 PENETRATION PRESSURIZATION SYSTEM

0 FLUID BLOCK SYSTEM

0 PENETRATION COOLING SYSTEM

0 INTERMEDIATE CLOSED COOLING WATER SYSTEM

! O GAS.EOUS WASTE DISPOSAL SYSTEM

0 RECLAIMED WATER SYSTEM
|

O SELECTION OF NON-t10DiFiED SYSTEMS FOR TESTING WAS BASED ON

"lMPORTANT TO SAFETY" CONSIDERATIONS. FOR EXAMPLE, FAILURE

OF CONDENSER AIR REMOVAL SYSTEM (LOSS OF VACUUM) CAUSES

SHIFT FROM TURBINE BYPASS VALVES TO ATMOSPHERIC DUMP VALVES.

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



LIST OF HFT's

1) Checkout Incore Thermocouples (Mod)

2) Set Main Steam Safety Valves (Surv)

3) Test Main Steam Safety Valve Acoustic Monitors (Mod)

4) Verify proper operation of Pressurizer Heater Level / Pressure
Interlocks, Spray Valve Flow / Pressure Interlock (RI)

5) Determine Pressurizer heat losses and ability to control pressure
and saturation margin on one(1) Hea*er Bank (RI/ Mod)

6) Lift the PORV and determine adequate response of Elbow Taps,
Acoustic Monitor, Tailpipe Thermocouples and Manual Switch (Mod)

7) Run Steam Driven Emergency Feed Pump on recirculation and verify
it does not overspeed and comes up to rated speed in less than

30 see (Mod /Surv)

8) Perform Diesel Generator Loading Test combining ES with Motor Driven
Emergency Feed Pump Auto Start (Mod /Surv)

9) Check agreement of various Non-Nuclear Instrument Channels as a
function of RCS Temperature / Pressure (RI/ Mod)

O 10) Perfom HPI Functional Test to verify Cavitating Venturis and high
capacity Makeup Valve (Mod /Surv)

11) Verify proper operation of Tsat Meter as a function of RCS Temperature /
Pressure (Mod)

12) Verify ability of RB Coolers to maintain RB Temperature less than
design (PMT)

!

13) Verify operability of RCS High Point Vents (Mod)

14) Verify ability to sample RCS at nomal operating temperature and
pressure with long-handled tools in an acceptable time period (Mod)

| 15) Verify acceptable RCP operating parameters as a function of RCS Temp-
erature/ Pressure (RI)

16) Flow balance the Intermediate Cooling Water System, as required (RI)

17) Take themal expansion readings on hangers / supports as a function of
( RCS Temperature (Mod)

18) Perfom RCS leakage measurements (Surv)

O 19) verro = cno ar P c1=e =e =re=e=t- (serv)

20) Perfom DH-V22A/B, CF-V4A/B & SA/B Leakage Surv Test (Mod /Surv)

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



O ZEROPOWERPHYSICSPROGRAM

O AT ZERO NUCLEN! POWER, 2155 PSIG AND 532 F RCS CONDITIONS, PERFORM

THE FOLLOWING PHYSICS TESTS IN ACCORDANCE WITH NORMAL REFUELING

TESTING PROCEDURES:

1) CONTROL ROD WITHDRAWAL

2) DEBORATION TO CRITICAL

3) DETERMINATION OF SENSIBLE HEAT AND NI CVE? LAP

I4) PERFORM REACTIVIT(i#EASUREMENTS

5) DETERMINATION OF ALL RODS Cur EORCN CONCENTRATION

D) DETERMINATION OF ALL RODS Our TBAPERATURE COEFFICIS4T

7) INTEGRAL CONTROL ROD WORTH f#EAS'URBiENTS

8) Sauro0WN IhRGIN VERIFICATION

9) TEPPERATURE COEFFICIENTS ,

10) EJECTED CONTROL R00 WORTH [#EASURB484T

O

O

. .
- - -



l

-

LOW NUCLEAR POWER TESTING |

O INCLUDING NATURAL CIRCULATION |

;

1) PERFORM CORRELATION BETWEEN OUT OF CORE DETECTOR

O INDICATION VS. HEAT BALANCE POWER AS A FUNCTION OF

TCOLD (3 POWER)

2) VERIFY AUTO START OF EMERGENCY FEEDWATER PUMPS AND OTSG

LEVEL CONTROL AT 30" ON STARTUP RANGE UPON LOSS OF BOTH

FEEEWATER PUMPS AND DEMONSTRATE ADEQUACY OF FLOW INDICA-

TION (RM-13B) (3% POWER)

3) VERIFY ABILITY TO CONTROL LEVEL WITH THE NEW MANUAL

LOADER STATION (RM-13D) (3% POWER)

4) VERIFY ADEQUATE AIR SUPPLY TO EMERGENCY FEEDWATER CONTROL

VALVES (EF-V30A/B) AND TURBINE DRIVEN EMERGENCY FEED PUMP

STEAM CONTROL VALVE (MS-V6) FOR 2 HOURS WITH LOSS OF

INSTRUMENT AND BACKUP INSTRUMENT AIR (RM-13H) (3% POWER)

5) VERIF' '""0TH TRANSITION TO NATURAL CIRCULATION FLOW WITH
OTSE .. CONROL AT 50% ON OPERATING RANGE UPON LOSS OF

ALL 4 RCP'S AND DEMONSTRATE ADEQUACY OF FLOW INDICATION

| (RM-13B) (3% POWER)
|

| 6) DETERMINE EFFECT OF LOSS OF PRESSURIZER HEATERS ON SATURA-

TION MARGIN (3% POWER)

| 7) DETERMINE EFFECT OF SG LEVEL ON NATURAL CIRCULATION FLOW

(3% POWER)

8) VERIFY THAT P 1102-16 (RCS NATURAL CIRCULATION COOLING)O
PROVIDES ADEQUATE GUIDANCE TO PREVENT OVERC00 LING AS

OTSG Level CONTROL SETPOINT CHANGES FROM 30" ON STARTUP
m RANGE TO 50% ON OPERATING RANGE (FOLLOWING 40% POWER IRIP)v
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LOW NUCIFAR POWER TESTING INCLUDINGO NATURAL CIRCULATION (CONTINUED)
:

I 9) D"'''"'"' ' "'S' '""'' '" Tse THAT SUSTAINS NATURALO CIRCULATION FLOW WITH NO EMERGENCY FEEDWATER (FOLLOWING

| 100% POWER IRIP) ;

i i.i
;

!
'
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i

i

POWER ESCALATION TESTING

i O re11e ias the to re er rest vrosram. c 1 ate i.e er ce the 15x. cox.
75% and 100% power plateaus in steps and perform the following testing,

4 as indicated:

-

! 1) Perform Turbine Overspeed Surveillance Test (0-12%-0) (Surv)
;

1 2) Perform Nuclear Instrumentation Calibration at power (15%, 40%,
j 76% and 100%) (Surv)

3) Perform ICS Tuning at power (20%, 40%, 80% and 95-100% and at minor
| 1evels between majors) *

,

! 4) Perform Turbine Bypass Valve Testing at power (% open vs. steaming
| rate and correct bias from ICS on Turbine Trip) (0-15%)
; 5) Perform Heat Balance Surveillance Testing and verify computer pro-

j gram as required (15%,' 40%, 76% and 100%)

6) Perform Feedwater System Operation and Tuning (40%, 76%,100%)

7) Perform Turbine Generator Operation and Testing (15%, 40%, 76%,100%)

8) Perform Power Imbalance Detector Correlation Test (40%) (Surv)
9) Perform Unit Load Transient Testing (40%, 80%,100%)

;

| 10) Perform Unit Load Steady State Testing (15%, 40%, 76%, 100%)
!

11) Perform Saturation Monitor Checks (15%, 40%, 76%, 100%) (m-1)
;

12) Perform Incore Thermocouple Chceks (15%, 40%, 76%, 100%) (RM-4);
s

13) Perform Core Power Distribution Testing (15%, 40%. 76%, 100%) and
| verify computer programs.
,

14) Perform Reactivity Coefficients Testing (100%)
15) Verify RCP Flow (100%) /Surv)
16) Perform loss of both Feedwater Pumps (40%) (RM-3) (Verify letdown

isolation and bypass - RM-5)
17) Perform loss of one(1) Feedwater Pump runback (100%)
18) Perform Turbine Trip Test (100") (RM-3)
19) Perform CRD misalignment runback (76%)

20) Check thermal expansion / hanger settings of systems affected by power
operation (15%, 40%, 76%, 100%)

O

O

- - - - . _ _ - - - - - . - - . -
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| 0 o o o o '

i

< i

i TEST PROCEDURE REQUIREMENTS

i r
4

| TEST TYPE NUMBER REQUIRED * WRITTEN APPROVEn PERFORMED

i

NON-MODIFIED SYSTEMS 15 14 0 0

MODIFICATION FUNCTIONAL 29 19 10 3 |
i l
: HOT FUNCTIONAL 14 12 0 0 '

! !

; - !

! LOW POWER / POWER ESCALATION 16 3 0 0 1

1 -

|
! 74 48 10 ? f

! !
i

: t

i !
;

'

:

| * BASED ON REVIEW / PLANNING OF 57 MODIFICATIONS |

:

I
;
1

I

i
;

I

(

1

i

!

_ _ - _

- - . _ - - . . - ._
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i

COMPARISON OF TH1 #1 RESTART I.0W POWER TEST PROGRAM
-

WIT 11 SEOUOYAll LOW POWER TEST PROGRAM

10 Tests required by NRC for Sequoyah
8 Tests required with simulated pscay lleat and<

' 1 Test required with real Decay Geat for all other NTOL's

Sequoyah THI Restart
,

1) Establish stable N/C conditions 1) Included in TP 700/2 - each shift participates /
i witnesses.

,

2) Establish N/C with simulated loss of 2) Not included in Restart Program. Was verified
of f-site power during actual loss of off-site power in initial

startup in 1974.

3) N/C with loss of Pressurizer lleaters 3) Included in TP 700/2 - Low Power !satural Circula-
tion Test Procedure

4) Effect of OTSG secondary side isolation on 4) Not included in Restart Program. Single OTSG N/C,

N/C flow flow was verified on B&W NSSS on TMI #2

S) N/C flow at reduced RCS pressure 5) No auxiliary spray is available on TM1 #1. Any
performance of this item in TP 700/2 will be a
continuation of item 3.

-,

6) Cooldown capability of Makeup / Letdown 6) Included in TP 651/1 - Intermediate Cooling System
"

i Flow Balance.

7) Simulated loss of all on-site and off-site 7) Secondary side heat sink (Emergency Feedwater)
AC power availability without AC power is demonstrated with

forced RCS flow in TP 700/2 as part of EF *1odi fic-
ation Testing. Primary side response would be no
dif fe rent than Loss of Off-Site Power Test in initial
Startup Program and would cause loss of seals to
RCP's which could degr'ade seal life.

1



_-_ _ - ______ _ ____ - _ _ _ _ _ - - _ _ -
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O O O O O-

COMPARISON OF TMI #1 RESTART I.0W POWER TEST PROGRAM Page 2
WITH SEQUOYAH LOW POWER TEST PROGRAM (Continued) , .

1

Sequoyah THI Restart

!

8) Establish N/C from stagnant conditions 8) NRC deleted this requirement from all NTOL's
! subsequent to Sequoyah. It is not includea

i in the TMI Restart.
i
9

9a) Forced circulation cooldown 9a) Included in TP 700/2 - Low Power Natural Circu-
lation Test Procedure.

9b) Boron mixing and cooldown 9b) Not included in Res' tart Program. Boron mixing
and cooldown were verified on B&W NSSS on !"Y #2.

10) Verify that Plant Natural Circulation Procedures;

provide adequate guidance to the operator to4

| prevent overcooling as OTSG 1evel changes from
30" on Startup Range to 50% on Operating range.

11) Determine the lowest level in the OTSG that aus-
tains Natural Circulation flow without Emergency

] Feeduater flow.

I

,

4

I
i e

i

a
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TMI-1 PRODABILISTIC RISK ASSESSMEllT
'

O-

.

O PURPOSE

EVALUATE RISK TO PUBLIC-

EVALUATE PLANT RELIABILITY a AVAILABILITY-

_,

O TECHilIQUES.

DETAILED EVENT SEQUENCE DIAGRAMS & EVENT IREES-

IDENTIFY CRITICAL SYSTEMS-

SYSTEMS ANALYSIS FOR FAILURE PATHS (FAULT IREES)-

- QUANTIFICATION USING IMI-1 DATA WHERE AVAILABLE,

1

0 SCOPE ,

O RiNDOMFAILURES-

COMMON MODE-

COMMON CAUSE-

| EXTERNAL HAZARDS-

| 0 USES

IDENTIFY CHANGES SIGilIFICAtlT TO PUBLIC RISx-

IDENTIFY AREAS FOR RELI ABILITY & AVAILABILITY IMPROVEMENTS-

RELATIVE BENEFITS OF CHANGES
'

-

'

0 SCHEDULE

THIRD OUARTER '81BID SPECIFICATION ---

FOURTH QUARTER '81- COMMENCE STUDY --

,

O .
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_

O O O O O

REQUIREMENT

NUREG - 0737 SECTION ll.f.2

" LICENSEES SHALL PROVIDE A DESCRIPTION OF ANY ADDITIONAL INSTRUMENTATION OR

CONTROLS (PRIMARY OR BACKUP) PROPOSED FOR THE PLANT T') SUPPLEMENT EXISTING

INSTRUMENTATION (INCLUDING PRIMARY COOLANT SATURATION NONITORS) IN ORDER TO
PROVIDE AN UNAMBIGUOUS, EASY-TO-INTERPRET INDICATION OF INADEQUATE CORE

COOLING (ICC)."

"THE EVALUATION IS TO INCLUDE REACTOR-WATER-LEVEL INDICATION."

s

.

8

O

__
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(
GPUN APPROACH TO.

EVALVATION OF WATER LEVEL MEASUREMENT

O
* DEFINE USE AND DEVELOP CRITERIA

'

- PARTICIPATED IN B&W OWNER'S GROUP EVALUATION

- IN-HOUSE EVALUATION VS OPERATOR GUIDELINES

- CONSIDERING USES OTHER THAN OPERATOR ACTION

EVALUATE POTENTIAL DETECTORS

- PARTICIPATED IN B8W OWNER'S GR0up EVALUATION

- IN-HOUSE EVALUATIONS

- SPONSORING STUDY BY CONSULTANT OF POSSIBLE METHODS

- COOPERATING IN UNIVERSITY PROPOSAL RE NEUTRON DETECTORS

- WILL REVIEW EPRI EVALUATION (DUE OCTOBER 1981)
.

SELECT APPROPRIATE ACTION

- INSTALL AVAILABLE DETECTOR (S)

- SUPPORT FURTHER DEVELOPMENT

- DEFINE ALTERNATE APPROACH

.

O

O

.

_ _ _ - - . _ _ . _ - _ _ _ _ _ _ . . . . . _ _ _ _ _ . _ _ . _
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POSSIBLE USES OF WATER LEVEL AND RELATED INSTRUMENTS

(FOR B&W PLANTS)
O

'

LOCA RESPONSE

- REQUIRED OPERATOR ACTIONS CAN BE BASED ON EXISTING

INSTRUMENTS.

- LOOP WATER LEVEL MIGHT BE USED AS CONFIRMATION / BACKUP.

- VOID FR CTION MIGHT BE USED AS NEW PUMP TRIP CRITERION.

.

OVER-COOLING RESPONSE

| - REQUIRED OPERATOR ACTIONS CAN BE BASED ON EXISTING

INSTRUMENTS.

- RCS INVENTORY COULD BE USED TO CONFIRM NOT A LOCA.

RCS VENTING (POST ACCIDENT)

O - OPERATOR GUIDELINES UNDER DEVELOPMENT.

- WATER LEVEL IN HOT LEGS MAY BE USEFUL.

RESPONSE TO BUBBLE IN HEAD

- NEW OPERATOR GUIDELINES UNDER DEVELOPMENT.

- USEFULNESS OF VESSEL WATER LEVEL NOT YET DEFINED.

POST TRIP EVALUATIONS

- USEFULNESS OF SPECIFIC INSTRUMENTS DEPENDS ON SCENARIO.

O

O

|

- - . - _ . . - - - - ...- - -- - -_ .- -_ . ._
- -
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LFADING CANDIDATES F0ruEVEL MEASUREMEllI

'-

METHOD DEVELOPER COMMENTS
.

VESSEL AP WESTINGHOUSE DIRECT LEVEL MEASUREMENT UNDER QUIESENT4
CONDITIONS.

EG86
INDICATES" EQUI 7ALENT" LEVEL FOR 2 PHASE, LOW

GE FLOW CONDITIONS.

DIFFICULT TO INTERPRET WITH FORCED FLOW.

HOT-LEG B8W SIMILAR IN PRINCIPLE TO VESSEL AP.
^ GOOD " ANTICIPATION" BUT NOT FULL RANGE.

HEATED CE INDICATES LEVEL AT DISCRE'E INTERVALS.

T/C'S ORNL RESPONSE VS QUALITY OF FLUID MUST BE KNOWN.

(EG8G) REQUIRES APPROPRIATE PENETRATIONS IN REACTOR
HEAD.

NEUTRON EPRI (PREVIOUSLY) NON-INTRUSIVE DETECTORS.

DETECTORS PSU (POTENTIALLY) TESTS INDICATE SENSITIVITY GOOD WITH WATER
LEVEL WITHIN 8 FEET OF TOP OF CORE.

CORE ExlT ? MAY BE ABLE TO CORRELATE TO WATER LEVEL IF
BELOW TOP OF CORE.T/C'S

__

h

.
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CURRENT GPUN CONCLUSIONS

RE WATER LEVEL OR ALTERNATE MEASUREMENT

* NOT REQUIRED PRIOR TO TMI RESTART-

- NO NEED AS INPUT TO SAFETY SYSTEMS.

O - REQUIRED OPERATOR ACTIONS CAN BE PERFORMED BASED

ON EXISTING INSTRUMENTS.

CRITERIA FOR DETECTOR NOT YET CLEAR

- WATER LEVEL VS VOID FRACTION VS INVENTORY NEEDS

FURTHER STUDY

- ADDED INFORMATION MIGHT BE HELPFUL FOR CONFIRMATION

OR LATER EVALUATIONS.
,

- ADDED INFORMATION MIGHT HELP GUIDE LONGER TERM
ACTIONS (E.G., VENTING).

.

- USE OF VOID FRACTION AS BASIS FOR PUMP TRIP NEEDS

O EVALUATION.
-

1

* NO " IDEAL" DETECTOR HAS BEEN IDENTIFIED

- FORCED FLOW VS LOW FLOW /STAGWANT POOL IS A PROBLEM.

- EXISTING SYSTEMS DO NOT MEET ALL NRC CRITERIA.

- NEW APPROACHES SHOULD BE CONSIDERED.

PREMATURE INSTALLATION IS INAPPROPRIATE

- MAY ADD UNNECESSARY COMPLEXITY

- COULD BE MISLEADING UNLESS USE IS CAREFULLY DEFINED.

O GPUN WILL CONTINUE ACTIVE EVhLUATION OF CRITERIA kND DETECTORS.

O

,

l
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. II.F.2 - I N S T R U M E N T A T I O N FOR
t'DETECTION OF'

'

INADEQU-ATE CORE COOLING
>

(ICC)
.

S

4

e

e

o

e
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.
.

MWlMUMIfdTRUf'ENTATIONOR ICC MONITORING SYSTEM .

<
.

ICC INSTRUMENTS REACTOR TYPE (SEE NOTE 2)
'

,

-(SEE NOTE 1)
,

WESTINGil0VSE CE B&W GE.

SATURATION METER' REQUIRED REQUIRED REQUIRED NOT REQUIRED
'

.
. -

..

COOLANT INVENTORY -

,

REQUIRED REQUIRED REQUIRED * REQUIRED
(LEVEL) AB0VE CORE- ..

..
.

COOLANT INVENTORY a '

-

DESIRABLE NOT REQUIRED" NOT REQUIRED ** REQUIRED' . . .
(LEVEL) WITHIM CORE -

,

'

! CORE EXlT T/Cs REQUIRED- REQUIRED REQUIRED CORE T/C - '

REQUIRED *
-

-

._

_

' '

N0' FIRM DESIGN PROPOSED BY VEND 0R.
. .

.

*

'

**NOTREQUIREDPROVIDEDTHATCOREEXITTilERM0C00PLEINFORMATIONISPROCESSED,RECORDFIj$AND
'

' DISPLAYED IN'AN ACCEPTABLE MANNER TO FACILITATE INTERPRFTATION OF CORE COOLING CONDITIONS -

IN CONJUNCTION WITil AB0VE-CORE LEVEL INSTRUMENTATION. .

'

,

NOTE 1; ' LEVEL ' INSTRUMENTATION MUST BE TESTED AND EVALUATED FOR LARGE BREAK' LOCA SURVIVABIllTY

AND' POST LOCA OPERABILITY.
- '

.

'

NOTE 2i. REQUIREMENTS ARE' BASED ON REACTOR VENDOR PROPOS$D JNSTRUMENTATION, INTERCilANGEABILITY-
.

0F INSTRUMENTATI.0N SYSTEMS IS ACCEPTABLE. - -
.. .

,

'

'
-

. , .
- -

-

.. .

- - .-., .
...
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O Basis FoR STAFF JoS ITION

ON IcC MON I TO RING S YST E MS .

:

! INSTRUMERT REFERENCE FOR REGulREMENT

S ATURATION METER HURECT- 06 6 O

NUREG - o737
R.G. L. 9 7

CoOLMT INVENTORY NUREG - 0660
( LEVEL) ~ N O REG - 0737 (CLARIRCArtoW ITEM 6)

R. G. L . 9 '7 *

O con s extT r/C s FOR PWR :
HUREG-O'73 7(H.F.2 ATTACHMENT 1)
R.G. 1.97
FOR BWR:
LA S ALLE SER

,

R.G. 1.97

4 ICC INDICATION RA:%E

BWR- FROM BOTTOM 0F CORE SUPPORT PLATE To
LESSER OF Top op VESSEL OR CENTER.LIWE of:
"^'"S''^"''""O

PWR - FROM BOTTOM OF CORG To Top 0F VESSEL

O

. _ - _ - - _-__ _ - - _ - . __ . _- -
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.

O O O O O
.-

.

-
.

STAFF PO S I TI ON -I C C INSTRUMENTATION .

FOR RESTART

'

.

..
.

..

*
EXISTING INSTRltelTATION Willi OMillfDIT T0 llPGRAE KR NIFEG 0737 IS

ACEPTABLE FOR ESTART ''

: ..

EVIIBlE OF EASONABE PROGESS ON ADDITICtML INSTRitENTAfl0N (EACTOR WATER
*

.

LEVED IS EQUIED
.

. g

a

4

4

e

i

6

|

%



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

.
-

O O O O O
~

.
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.

CRITERIA TO Sim EVIDENCu 0F REASONABLE PROGRESS ON ADDITIONAL

INSTRlNENTATION (REACTOR WATER LEVEL)

.

1. SELECTION OF A LEVEL MEASUREMENT SYSTEM CONCEPT OR AN EQUIVALENT SYSTEM FCa DEVELOPMENT

2. DEFINITION OF TIE DEVELOPMENT PROGRAM A!1D SCHEDUEL FOR DEVELDPMENT AND PROCUREMENT OF THE

SELECTED SYSTEM.

.

3. EVIDENCE OF A TANGIBLE C0ffillMENT TO PERFORMANCE OR PARTICIPATION IN THE APPROPRIATE TEST

PROGRAMS TO EXECUTE TtE DEFINED DEVELOPMENT PROGRAM
..

II. JUSTIFICATION FOR TIE CONCEPT SELECTED IF IT RESULTS IN SIGNIFICANT SCIEDULE DELAYS

5. CONTINGENCY PLANS AND SCHEDULE, FOR PROCUREMENT OF AN ALTERNATIVE CONCEPT

6. APPROPRIATE ANALYSES TO INCORPORATE TIE WATER LEVEL STATUS INFORMATION INTO THE GUIDELINES
.

FOR OPERATOR ACTIONS Willi RESPECT TO ICC

|
!

|

!
:

I
*

| *

s
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1981 ANNUAL RADIATION EMERGENCY EXERCISE SCENARIO
i

:
!

i THREE MILE ISLAND !
l
1 i

i UNIT I I

i O |
JUNE 2, 1981 !

,

! -

:

|

i

,

|

|

|

|
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.

.

O
EXERCISE EVENTS

l O
DECLARATION OF EMERGENCY

NOTIFICATION OF 0FFSITE AGENCIES

EMERGENCY ANNOUNCEMENTS

ACTIVATION OF ONSITE ORGANIZATION
_

ACTIVATION OF 0FFSITE ORGANIZATION

FULL ACC0dNTABILITY

RCS POST ACCIDENT SAMPLE
O

I SEARCH AND RESCUE

EVACUATION OF FERSONNEL
*

MONITORING AT ASSEMBLY AREA

|s

| CONTAMINATED PERSONS ARE DECONTAMINATED
'

EMERGENCY MEDICAL ASSISTANCE TO CONTAMINATED-INJURED

! PERSON

OFFSITE MEDICAL RESPONSE|

O
RESPONSE TO FIRE AT CWP HOUSE

O STATE POLICE HELICOPTER NOTIFICFTON AND TRAFFIC CONTROL

.

.___._-_m_,.___-m._ - _ _ _ - _ . - - _ , , , _ --..----_,y- ,,,,,.,7. .x - - , . , , - .., - -- ..-,- 4 . --- -- -.-__ --
-
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*

MAJOR SCENARIO EVENTS

O
T (MIN)

3 PRIMARY TO SECONDARY LEAK INDICATED BY INCREASINGO .

COUNTRATE ON CONDENSER OFFGAS MONITOR.

140 2. STEAM LINE RADIATION MEASUREMENTS INDICATE LEAK

IN BOTH STEAM GENERATORS.

170 3. WASTE GAS COMPRESSOR SEAL FAILURE ALLONS BUILDUP

OF AIRBORNE RADI0Ar.TIVITY IN AUXILIARY BUILDING.'

~

220 4. STEAM GENERATOR TUBE RUPTURE INDICATED BY STEP

CHANGES IN COUNTRATE ON THE OFFGAS MONITOR AND

MAKE-UP FLOW RATE.

320 5. AUXILIARY OPERATOR IS INJURED AND CONTAMINATED

O WHILE INVESTIGATING MAKE-UP PUMP PROBLEM. OFFSITE

MEDICAL ASSISTANCE. .
,

380 6. FIRE IN CIRCULATING WATER PUMP HOUSE. OFFSITE '

FIRE ASSISTANCE.

'

; 390 7. FIRE CAUSES LOSS OF ALL CIRCULATING WATER PUMPS
'

AND CONDENSER VACUUM REQUIRING STEAMING TO

ATMOSPHERE TO CONTINUE C00LDOWN. MAJOR FUEL

FAILURE OCCURS.
,

425 8. OFFSITE POWER IS LOST. "B" DIESEL GENERATOR PICKS

UP VITAL LOADS.

UNTIL 9. _ REACTOR COOLANT SYSTEM IS ON NATURAL CIRCULATION
TERMINATION ' REMOVING DECAY HEAT BY STEAMING TO ATMO3PHERE.

O



____
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O

O GPUN Problem Categorization

i Problem or issue:

- Industry Generici

!
i

* Broad applicability in industryt

I * Generally long-term
* GPUN has no unique expertise or resource
* Regulatory position defined or undefined
* May require major resources

O - Baw 177 Owners Specific

* Applies mainly to B&W plants
* Combined resources may expedite solution
* Near or long-term
* Owners + B&W have unique capability

! * Regulatory position defined or undefined
1

- TMl Plant Specific

* Specific to TMI

| * Near, intermediate, or long-term
- * Regulatory position generally defined

Q * Generally little or no benefit to
group approach:

O:

:

- -. .
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O O O O O -

Problem Solution ~

B&W 177 ownersIndustry Gener.ic TMI Plant Specif.icGeneric
w

latinstry Task EPill Task B&W Owners GPUN Task
Group

/
/

Special Nuclear Special General Special
Group Division Group Group Task

.T.
.b

$j licensing & Projects & . .

Tecli Specialists Engr. Projectsgg flegulatory Affairs Tech Specialists Tecli Specialist Engr. Projects
& Licensing

O
c=

i

y e Valve Test * Steam e TMI Lessons
E o Degrailett Core * Transient Prograin Generators Learnet!e PV Water Level
] llule Making Analysis e Steam * Asyniinetric * GPUN Munit.

Generators LDCA Loatis Directives
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O O O O O
i
i

| GPUN - Industry Participation
i

I

s

GPUN

j EPHI- Nuclear Power Div. Comm. Member
e Safety & Analysis Task Force Member

| e Engineering & Operations Task Force -

) e System & Materials Task Force

- Fuel Cycle Member
- Plant Materials Member

.
! - Pressure Bounciary Subccmmittee Member-

e Owner Groups *

- BWR Pipe Cracking Member
- PWR Safety anti Relief Valve Member
- Steam Generators Member

e Cotle Development anel Tech. Ativisory Group 5 Members
,

; B&W Owners - Executive Member
: e Operator Support Member

e ATWS Member
| * Asymmetric LOCA Loatis & Analysis Member, Chairman

e Electrical Equip. Qual. Member
{ e Inservice inspections ~

Member
* Steam Generator Member
e Reactor Pressure Vessel Member, Chairman
e TMI-2 Follow up Member

1
t

|
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w

O

O
|

Hydrogen Control- '

Vented Containment|

|
| * Industry Generic issue '

t

lssues are complex, regulatory positions*

being developed

Work, Studies in progress*

GPUN has no special expertise, follow*

current industry /NRC work

1
1

O

O

-_ - . _ -_ _ _ - - - _ __ - .-_ _ . -.
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CP/ML REVIEW TEAM ORGANIZATION
I

I
'

Technical Divisions Division of EmergencyDivision of Licens,in9 NRR PreparednessDirector Divisions Directors I Et E%

- "* 'Deputy Director Deputy Directors -

1

I . i

I
'

Assistant | To AD/ Core and Assistant
| DirectorsI ontainment Systems _CL e isi J

-

l
1 i
| |i

-)Chief LB-4 Branch Branch
j (Review Team -- % Chiefs - Chief

Manauer) n'

Technical
Coordinator l~

Assistant a

Dedicated i

"h [n ca"IM in Jers - - -

CP/ML Staff) 1-~
I

Standard Gsganizational
Reportino Path

.

Review Team Reporting Path- - ~ ~ ~
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.

.

O'
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1 0 -

CONDUCT OF REVIEW

'

MILESTONE IM

APPLICANT'S INITIAL SU3MITTAL
-

RECEIVED --

:

'

'

ADDITIONAL INFORMATION REQUIREMENTS

IDENTIFIED BY REVIEWERS SECO:1D WEEK

MEETIlGS WITH APPLICANT, AS NEEDED,

T RESOLVE ISSUES THIRD WEEK
O

APPLICA:lT'S REVISED SU3MITTAL

RECEIVED FOURTH WEEK
,

| DRAFT SSER INPUTS TO TECHNICAL

C00RDIlATOR FOR REVIEW FOURTH WEEK

SSER INPUTS ISSUED TO DL FIFTH WEEK

DL ISSUES SSER APPROXIMATELY

; EIC#fH EEK
;

'
|

O

O -

|
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1

| .
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NTCP PLET PEVIEW SCEDUES

-

'

SLBMllTAL REVI&l SSER

f BBE PEEIVED CU9LBED ISSLED

04/66/81C 05/08/81C 06/81C
C91LGRIM 2

ALEIS CREEK 1 05/01/81C 06/05/81C 07/8E

.

RP1-8 06/17/81C 07/17/8E 08/8E

08/03/8E 09/04/8E 10/8E
SKAGIT1&2

-
-

BLACK FOX 1 & 2 11/02/8E 12/04/8E 01/82E
'

'
-

PEBBE SPRINGS 1 & 2 WS N/S N/S

| PERKINS1-3 WS N/S N/S

| O -

.

.-

O .

.

r - ,--~ew------o,--,--,,-m. ,,-,- , , ,n,-- y -,- s- , - - ,erm--g,-- e---,w- , - - - - -an, e--,ww_,, ,,- - ---, --w,---w , --- --w- ----
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:

.

O BOSTON EDISON.

-PILGRIM STATION UNIT 2
ACRS MEETING AGENDAO JULY 10, 1981

l'
' tPROJECT STATUS & ORGANIZATION R.M. BUTLER

' PROBABILISTIC RISK ASSESSMENT PROGRAM J.W. ASHKAR

WS CONSIDERATION J.W. ASHKAR*

' JIDROGEN CONTROL
R','$.JAGELS

'

/
' GEGRADED CORE RULEMAKING ACTIVITIES R.E. JAGELS

/
O <0NTROL ROOM DESIGN APPROACH G.M. McHUGH

/
JNADEQUATE CORE COOLING INSTRUMENTATION D. A. BRYANT'

/ ..

' 4AFETY/ RELIEF VALVE TESTING D. A. BRYANT

,

O
'

.

O

. -. . - _ __- _ - . _ - - -. -
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STATUS OF PILGRIM #2 |~

i-

I e MAJOR CONTRACTS 1972 i
I

- e PSAR DOCNETED 12/73 }
;a

e NRC SER 6/75 i

; ;

e ASLB HEARINGS STARTED 10/75 y
3.a .

! e ACRS MEET;NGS/ REPORTS 11/75 & 10/77 J'

km| e NPDES PERMIT ISSUED 8/78

- ,... . .. . SLB PARTI AL ~-INITI AL DECISION
. -- : . . 2/81 . .;. . . . . . .. . . _. . _., n- . - =%

s ~~A
. .

; - " f . ~ 'c; , . 'y - y&"i -

,

#h- . - .is . . .-: . ;,:-:: .... = w:.u-m,r ,. : y;

.-v.p:x+o;:.c,s :.=m.=:n.w,EG-0718)s;TMI 4_53/811.1mn.,pa.. ,.1.:se.. d
-

dB . T . DMT,.hTC. P.. .R, h@~M. .).R _. 2.....
~

. . ~w,. .. . . . . .w.4..

m

C " F psnR.,n. . , - m~ h?Cf43"GMIm,. . w_ . .... . n.w,.nW M M s e i1/81-5/.81g p 5 m .p)
.

. . . . w..

. n . _...->. - .. - ..

g4 .

: ,

a:-- - m 6/81-2.=q;gwy;,yg;. g___xe-i_XRCc.SEILSUPPLEMENT. - TMI-. s.y;~; r;.
> . n e.- +. ~.s. .. .+ e .-; + :- w m i ,e . + cg , + . - - ...

.
-

-
m: m =-w 1-g

a
. ~ . -

I|

.-

I

%

E^.,
-

DESIGN COMPLETION l
.,

.4
.

.

e o

:
-

NSSS 90% F.
p

.

!~
'

BALANCE OF PLANT 65% 1
1

b TURBINE GENERATOR 100% y

m S

'E e DELIVERED EQUIPMENT * IN STORAGE $175 MILLION'

'
-

1N ,

- r.c

IEER e TOTAL E:'PENDITURES TO DATE $300 MILLION p

auys
iEE
=a \

- -w, ,.

assa -

't_ w.
-s a
meu ,

|

...M_.V
.

,

-,o

k_.. * INCLUDES: RPV, SG, RCP, T/G, PRESSURIZER .

,

i.wusw;-m-

_d .

ACRS S/C~ 1

I .

-
Q%

i

.m
Ka 9

-er

,. Mb'.C '.h.h -
__
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*
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!. .
MANPOWER _ ESTIMATE DURING CQHSTRUCTION

<

l '' (IN EQUIVALENT NUMBER OF MEN)
)
:

START OF COMMERCIAL

CONSTRUCTION YR d YL 2 d YR d YL 5_ OPERATLQll4

1 -

NUCLEAR OPERATIONS 0 4 11 0 80 120 180 200'
.

:

NUCLEAR OPERATIONS 2 2 3' 3 3 3 11

SUPPORT
|
!

l NUCLEAR ENGINEERING 21 2 11 2fl ' 19 20 19 13

PILGRIM 2 PROJECT 10 22 22 22 22 22 12
,

:

QUALITY ASSURANCE Il 6 7 8 9 9 8

,

_2 _1 _1 - 3 3 __3 __2
| PLANNING, SCllEDULING -

1 & COST CONTROL '

|

| TOTAL NUCLEAR 39 61 99 135 177 236 244
| ORGANIZATION PERSONNEL

SUPP0BIING PILGRIM
UNIT #4

|
.

'

bCBS S/C--

|
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-

OVERALL RESPONSIBILITY
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INCLU31NG LICENSING 8
QA

-

|
-

~|BECHTELPOWER , GENERALCOMBUSTION
,

< '

ENGINEERING CORPORATION ' ELECTRIC
_

e NSSS DESIGN & 4 BALA(4CE OF PLANT e TUR31 NE/ GENERATOR

FABRICATION (BOP) DESIGH, DESIGN &
*O PROCUREMENT'& FABRICATION

- - CONSTRUCTION

e INTERFACE CONTROL
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- 0 INITIAL CORE '

FABRICATION 8 BOP QA/QC
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PRA-1
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PRA PROGRAM

!.
~

SUMMARY-

!
4

i *

s PLANT / SITE-SPECIFIC PRA'
'

,

e OBJECTIVES|,

I
'

e ORGANIZATION
,

|. .

e PRosnAM Flow

;

e KEY ELEMENTSj
-

.

e PRA REPORT| .

:
;

1
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| PRA-2

! PRA PROGRAM

j'. .

OBJECTIVES
~

4

:

A) SEEK DES!GN IMPROVEMENTS TO INCREASE CORE ,4ND CONTAINMENT
.'

llEAT REMOVAL RELIABILITY,

SIGNIFICANT RISK REDUCTIONe

j e DEMONSTRATED ENGINEERING TECilNOLOGY

ACCEPTABLE COST AND SCilEDULE IMPACT; e

;

B) QUANTIFY MERITS OF DESIGN IMPROVEMENTS
,

|

i

4

i

| .
.

-

:

!

!
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.
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PRA-3

PRA PROGRAM

3,

- ORGANIZATION

*

e PRA ACTIVITIES EXPERIEllCED, ilIGitLY OUALIFIED-

!.
DESIGN GROUPS PRESENTLY RESPONSIBLEI e DESIGt! ALTERNATS -

*

SEPARATE SENIOR LEVEL OVERSIGitT
| e INDEPENDENT REVIEW -

CURRENT PROJECT MANAGEMENT TEAMe DESIGN DECISIONS -

!
~

.

o

9

9
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e
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--



~

O O o e o
PRA li

P3A PROGRAM FLOH
-

.

OTHER .
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RESULTS DESIGN
I
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.
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INITIATION
._
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PRA Pfl0EARM - KEY ELEMERIS

e - PRELIMlHARY ANALYSIS " MASTER LOGIC IREE"
. .

PLANT EVENT SEQUENCES - ALLOWABLE PLANT OPERATING MODESe ,

e DATA BASE - VERIFY ASSUMPTIONS
,

EXTERNALLY CAUSED FAILURES - FREQUENCY & CONSEQUENCES OUANTIFIEDe

e KEY SYSTEM FAULT TREES

INCLUDING SUPPORT SYSTEMS (COMMON MODE FAILURE)-

lluMAN INTERACTION-

;

ENVIRONMENTAL EFFECTS-

_

e TREATMENT OF UNCERTAINTY
i

e FEEDBACK INTO DESIGN.

'

OUTLIER IDENTIFICATION,
-

gRITICAL ITEMS LISTIMPORTANCE TO SAFETY" 10CFR50, APP. B
-

-

MULTIPLE FAILURE CONSIDERATIONS-

.

O
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e PROBABILISTIC RISK ASSESSMENT

- METil0DS .

- ASSUMPTIONS
.

- DATA SOURCES ,

2

TYPICAL ANALYSIS-

1

'

TREATMENT OF UNCERTAINTY' -

i

i e RESULTS

CORE MELT FREQUENCY
-

-

;

I
! - CONTAINMENT FAILURE FREQUENCY

- DOMINANT SEQUENCES
,

i

RISK CURVES - IlEALTil EFFECTS ,-

SYSTEM RELIABILITY IMPROVEMENTS
-
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e FUTURE APPLICATIONS
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