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2 MR. MOELLER: The mee ting will come to order.

3 This is a continuation of the public meeting of

4 the Advisory Committee on Reactor Safeguards, Subcommittee

5on Three Mile Island Nuclear Station No. 1. The purpose of

6 the meeting , was was stated yesterday morning, will be to

7 review the modifications made to TMI-1 in preparation for

8 restart following the accident at TMI-2.

9 Mr. Richard Marjor is the designated federal

10 employee for the meeting and will continue with us today,

11 We will pick up with the agenda where we left off

12 yesterday af ternoon or evening, and the first item then will

13 be management and organization. Mr. Clark will address that.
~

14 For those members of the public who are here, as'

15 well as for the Licensee and the staff and the members of

16 the Subcommittee, we will proceed through the remaining

17 agenda items, and it is my thought that we should be able to

18 finish by noon. In other words, there is no 10 o' clock

19 adjournment or anything lik e that. We will go through each

20 item until we finish them, and I am very hopeful that we

21 should be able to do that by noon.

22 Go ahead.

23 MR. CLARK From my standpoint and the GPU

24 organizational standpoint, the first step in having

25 satisf actory management and staffing is the organization to
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1 deal with nuclear power and to f ace up to the issues and the )

2 lessons that ' vere learned f rom the T?.I-2 accident. -

.

3 The GPU system sade that commitment announced a

4 year and a half ago to set up a subsidiary which would be

5 dedicated solely to nuclear generation f or the GPU system

6and has been proceeding fairly aggressively ever since

7 th en . In terms of the reasons for the changes we made, they

8 come largely from two sources.

9 First was the recognition before the accident of

to some of the unique aspects of nuclear power. The

11 Corporation, in f act, was moving towards separating out th e

12 nuclear activities even bef ore the accident. The accident

13 reinforced that and provided us with the Kemeny Commission

14 report, the Roq6 vin Commission c'eport and others, each of

15 which addresses some aspects of the need to organize and

16 dedicate resources to nuclear power.

17 (Slide)

18 The main elements or a number of the main elements

191n the organiza tion. It is a full-time organization

20 dedicated solely to nuclear generation, and we have that

21 today in the GPU Nuclear Group, have had it since last

22 September, and tha t group is recognized in the licenses for

23 TMI-1 and our other plants.

24 Increased onsite technical and management

25 resources, and I will show you some numbers and an

;
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1 organization chart that show what we have done there.

2 Strong central technical control where the design

'

3 configuration and all the technical aspects of nuclear power

4 are centralized in the Technical Functions Division rather

5 than the practice by us and many other people prior to the

8 accident of having the technical control transferred from

7 the organiza tion that designed and built th e plan t to the

8 organiza tion that ran it, keeping the central technical

9 control in the same place.*

10 The full-time onsite management at the officer

111evel for operating and maintaining the plant. Support

12 f unctions, administration, engineering, radiation

13 protection, maintenance are provided by separate divisions
.

14 so that the officer in charge of running the plant can truly

15 operate and maintain it.
.

16 We have an independent Nuclear Assurance Division

17 which has a quality assurance training and a separate

18 nuclear saf ety assessment department reporting independent

19 of the operation, maintenance design, any of those

20 f unctions. We have pooled the resources for support of

21 TMI-1, TMI-2, Oyster Creek and , in our case very

22 im portan tly , the resources that had been dedicated to design

23 and construction of Forked River. That project has been

24 cancellad and all the resources have been dedicated to the
25 support of the three operating plants.

x
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1 Personnel policies and procedures appropriate for i

l

2 nuclear generation we think is very important. That goes.

3 all the way from policies on compliance with' procedures to

4 drug and alcohol abuse polices to automatic progression or

5 requalification of people, not only operators but radiation

6 technicians, for example. We have moved to where they have

7 to requalif y by formal program every two years in order to

8 stay as rad techs.

9 Those are examples. There is a lot more we are

10 moving to do there , but that area requires agreement with

11 the union and the bargaining unit people. B ut a s a se pa ra te

12 corporation we believe we have got ourselves in a position

13 to be able to pursue those changes, and we have gotten some
.

14 of them.
~

15 (Slide)

16 There is often a question raised as to , you know,

17 really if you had to trade off safety or keeping the plant

18 o n th e lin e , what would you do, and obviously that is

19 judgment at every level. In order to make clear to the

20 organization what the management answer to that question is,

21 the formally published purpose of the GPU Nuclear Group, and

22 this is in the organizational manual and shows up in our

23 training program, is first to manage and direct the

-( 24 activities to provided the required high level of protection

25 for the health and safety of the public and the employees.
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1 Second, consistent with the above, generate

2 electricity reliably, economically, et ce te ra . So we are

3 trying to send a very clear signal to the organization of

4 what our priorities are snd what we believe their priorities

5 should be.

6 (Slide)'

7 We explained to an earlier meeting somewhat about

8 the organization but I wanted to take just.a minute on this

9 one . We have it sacked up here to show some of the

to changes. The basic organization has the office of the
r

11 president, and these titles are for GPU Nuclear

12 Corpora tion.

13 That corporation has been approved by the SEC, the

14 Pennsylvania PUC. It is before the NRC And the New Jersey*

- s

15 Board of Public Utilities but not yet approv9d by them.

16 Prior to that approval we are operating a t r.c GUP Nuclear

17 Group .

18 The orgsnization chart of the group looks exactly

19 the same but the titles are a little different, and the

20 0f fice of the president shown here reports to the president

21 of Jersey Central to run Oyster Creek, to the president of

22 Net Ed to run THI, to the president of the Service

23 Corporation for the support. Mr. Arnold and I have three

24 bosses. When we get below that, ever since September, in
|

25 f act we are operating in exactly this configuration. l

s

|
|
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1 The office of the president. This is our General !
|

*

2 0ffice Review Board, which is a safety review board of

3 senior people, about half of them outside the company. That.

4 board reports here but has direct access to the chief

5 executive of ficer of the GPU system.

6 We have an onsite full-time vice president for

T each of the three nuclear stations. Mr. Hukill, who is here

8 today , is the vice president for TEI-1. He has the

9 operation, maintenance, what we call plant engineering,

10 which is the day-to-day engineering support of operation and

11 maintenance that reports to Mr. Huxill.

12 We have the Technict. Functions, which has the
.

13 central technical control, N.. clear Assurance,
-

.

14- Administration , Comm unications, wh'ich is a big change from*
.

15 bef ore the accident. At that time there was one person in

16 c>amunications. He was at the observation center conducting

17 tours. We have now, I think, 30 people, professional level

18 people daaling with the media.

19 Radiation and Environmental Controls reports

20 separate from the plants and the other divisions and is the

21 monitor and expertise in that area. Maintenance and

22 Con structio n .

23 Now, if you look at that chart, the solid square

241s new to the organization since the accident and there are

! 25 five such boxes out of the 12 people on this chart. This

|
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1shows the shift from construction ~, which was really Forked

2 River, to operational activities, and there are five such

3 boxes on the chart.
,

4 The final shows scope narrowed to nuclear-

5 activities only where Mr. Finfrock and Mr. Eerbein prior to

6the accident had responsibility for all generation f or

'7 Jersey Central and Het Ed, respectively. They now are

8 focused entirely on nuclear. So certainly at this level not

9 only are we organired better now to deal with nuclear, but

10 the resources applied to the operating p'lants are just far,

11 f ar greater than before the accident.

12 MR. ZUDAN34 Could I ask a question? This

13 Maintenance and Construction. Does it handle all nuclear

14 power plants or each of the power plants separately?

15 MR. CLARK: Mr. Manganaro is responsible for the

16 aajor maintenance and construction at all three plants. He

17 has at each site a manager who is responsible for the

18 maintenance and construction at that site.

19 MR. ZUDANS: I see. Thank you.

20 MR. MOELlER: On this General Office Review Board

21 you said roughly half the members are from outside and you

ZZ said they reviewed safety matters. Can you give me some for

23 instances of something they have er teved and the decision

24 they have made?

25 MR. CLARK First, their decisions are
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1 recommendatians to the office of the president, so they do

2 not have a decision-making authority in that sense. Their

3 charter is t:) review for safety significance all activities

4of the company, looking particularly for longer-term things

5 'rt 2 trends which have safety implications. They are

6 not required by th e tech specs, since everything in our tech

7 specs is accomplished without the General Office Review

8 Board. So this is an additional level.

9 There is a full-time chairman. They meet on each

10 plant every three months, and their typical agenda is to

111ook at the recent activities of the plant level safety

j 12 review boards. They have set up subcommittees, for example,

13 on restart of TMI-1. They set up seven subcommittees to go

14 Look into angineering practice, training, et cetera.

15 I as a little hard pressed to describe what ther

16 have looked at because it is their choosing, but they go

17 everywhere from looking at LERs of interest to them to the

18 activities of our other safety review groups, to saying we

19 ought to focus on restart of THI-1 and making up their own

20 agenda to do that.

21 4R. MOELLFR: And they are primarily a technically |

22 oriented group.

23 MR. CLARK: Yes.

24 MR. MOELLER: And they meet quarterly for roughly

25 how long, one day or --
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1 MR. CLARK: It runs about a day and a half for 1

|

2 each plant. There are three boards, one for each plant, a

3 common chairman, and they have staff support which I think

4 this group would recognize as very important. They do not

5just meet and disappear. The staff support to do the

6 f ollow-up, the preparation, that sort of thing.

7 33. MOELLER: And ther issue written reports?

8 NR. CLARK: Yes. They can issue action items

9 requesting any of our divisions to do anything. They issue

10 written reports and they issue formal recommendations to the

11 office of the president. on matters they think warrant that,

12 which we then respond to formally.

13 3R. MOELLER Thank you.

"
14 58. CLARK I have this chart in two forms.

15 (Slide)

16 I am going to show it first in this form. I had

17 some of this made up at TMI and some in Parsippany. This is

18 an attempt as of the end of last year to show in these

19 organizations, other than numbers of people , what kind of

20 expertise that we have. So "A" is technical professionals,
,

!

'21 deg reed technical people. The organization as of that time

22 had 416 such people.

23 Professional experience takes all experience,
|

24 nuclear and non-nuclear, but the professional level with

25 5000 man years, 3153 man years of nuclear experience. We
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1 thought it was also important to see how much operational

*

2 input we had, and through the organization there are 119

3 people who had senior reactor operator license or

4 equivalent, where by equivalent we mean a Navy engineer

5 officer of the watch qualification.

3 We have a fair spread of those people., not only in

7 the operating plants but also in the Nuclear Assurance,

8 chich is your Q A sad training people. Tech Functions has a

9 f air number of operator people with operator backgrounds, et

13 cetera. These two, obviously, while they have professionals

11 are not technical professionals and were not counted. We

12 think that that, you know, is a good amount of experience.

13 You know, de are quite proud of the people we have been able
*

.

14 to bring in.

15 MB. ETHERINGTONs The "D" category equivalent,

16that is nuclear exposure.

17 MR. CLARKs I am srsrry, "D"?

18 MR. ETHERINGTON: *D" equivalent. Is that nuclear?

19 MR. CLARK: Yes. It would be Navy nuclear

20 engineer of ficer of the watch qualification.

21 (Slide)

22 If you look specifically --

23 MR. MOELLER: On THI-2, do you still have the 24

24 people -- I mean I had h y ard tha t some of your THI 2

25 operators had lef t. -

r
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1
1 MR. CLARK There may be one or two, but it is not i

2 more than that. 'Je have a very dif ficult problem with all

3 of our plants with the licensed operators. Everybody does.

4 0ver and above that, at THI you have the problem of people

l5 who want to operate and for two years have not been
;

6 operating, and we are wonking very hard to go and keep then

7 happy.

8 MR. M0ELLERs Surely.

9 MR. CLARK: This shows the organiration f or TMI

10 pre-accident. It starts with the vice president of

11 generation, who was in Reading. Under him in Reading he had

1231 in engineering, 5 in maintenance, 22 in licensing and

13 training , administration, operations. At THI there was a

* 14 station superintendent responsible for both sta tions, and he*
,

15 had engineering, rad con, the computer, admin. At TMI-2,
,

16 operations, maintenance and engineering. TMI-2, operations,

17 aaintenance and engineering , 173 people. And then he also

18 had some in the Service Corporation under another vice

19 president. He had some other support.

20 The total people for both plants, 635 people, and

21 the onsite, yota do not separate organirations until you get

- 22down to this level, the second level below the company

23 officer.

24 (Slide)

25 As of the end of 1980 I have added onto this chart

%
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1 the total staf f level as of the end of 1980. That was 1947

2 people compared to -- well, that supports all three plants,

3 so let me rome bark to that for just a minute. As of June

4 tha t number is nov 2149, if I remember it right, so we are

5 on a program of building up our in-house staf f to a certain

6 extent, that is, at the expense or an off-set to contractors

7 where we think we get a lot better technical control and

8 operational control by having our own people.

9 If I look just at the people supporting TMI-1,

10 there are 667 people onsite supporting TMI-1, and while it

11 is a little hard to count some of the support divisions,

12 there are at least 170 people offsite supporting THI-1. So

13 we have 840 people, roughAy, supporting THI-1, whereas

14 bef ore the accident there were the 637 supporting TMI-1 and
.

15 THI-2.
.

16 I think it is also important that the amount of

17 technical support has increased by a proportion even greater

18 than tha t overall. The people we have added have been

19 heavily in technirP1 support or in the rad con, QA and

20 training areas. They are three of the areas where we have

21 made major tnereases.

22 I would be glad to go through any numbr s if you

23 van t, but it did not seem to me that that was too useful.

24 MR. MOELLER: A question. Several members of the

25 ACBS as well as some of our consultants visited some of the

!

j'

l
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1 Canadian nuclear power installations a month or so ago, and
1

2 one of the impressions I was lef t with was the larger numb 1r.

3 of people they have working at a nuclear power plant as

4 compared to the U.S., and you are showing by your

5 presentation this morning that you have deemed it vise to

6 nove to larger numbers of people.

7 The Canadians -- and I wouldn't want, you know, to

8 quote them as if what I am saying is exactly accurate, but

9 the impression I received was that they had long ago been

10 convinced that if you have more than the minimum number of

11 people, you can do better maintenance, you can keep up with

12 things a lo t better.
.

13 Have you reached somewhat, then, the same
,

14 conclusions? *

.

15 ER. CLARKs Certainly we have reached the

16 ce clusion that the total number of people needed to deal

17 with these stations was greater than had been applied

18 before. You can say ir it two times, two and a half times.

19 Secondly, things like maintenance, particularly

20 prever.'.1ve maintenance, we concluded that you need people

21 dedicated to do preventive maintenance.
:

22 We also have gone st TMI-1, we think with good

23 eff ect , to shift maintenance, so tha t there is preventive

FAmaintenance and corrective maintenance going on around the

25 clock and that spreads the people out better. You do not try

.
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1 to pack everybody in the plant doing everything all on the

2 day shift five days, and it also provides the ability to

3 deal with something immedia tely instead of waiting for the

4 morning to write it up. We just think that that has been a

5significant improvement.

6 The total number of people applied to the

7 aaintenanca area has been substantially increased, and I do

8 not remember those numbers. I do not know if we have

9 somebody here who does. But there is a very significant

10 increase in numbers.

11 HR. MOELLER: That is fine. Let me ask the staff

12 a question and then Mr. Mathis has a question. How does the

13 staf fing proposed in existence at THI-1 compare to that for

14 other operating plants?

15 MR. CROCKER4 I do not know that we have really
,

16 compared numbers on it. My impression is it is probably a

17 f actor of about 2.

18 MR. MOELLER: And has the staff done any studies

19 that would help you set numbers in terms of what is the

20 ideal complement for a certain type plant?

21 MR. CROCKER4 No, we really have not. We are

22 getting closer to it all the time. ' We are beginning to look

z3 at the new plants coming in now to see if they do have

24 numbers that seen reasonable to us based on a comparison

25 with other plants, but THI-1, I should add, is far and away

s
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1 heavior staffed than any of the plants we have looked at.

2 3R. HOELLEH4 Well, it will be in teresting, of'

3 course, to follow aad see how it proves out.

4 3r. Mathis.

5 MR. NATHIS: Mr. Clark, your number of 2100 plus

8whatever it was by the end of June, do you consider that a

7 full complement of people or are you still recruiting?

8 NH. CLARK: Our projection for this year was we

9 wanted to get to 2500 employees by the end of the year.

10 Where it goes af ter that is not quite as clear. One, with

''11 the new organization a lot of evolving requirements, and ,

12 our case the one-time kind of prices we are paying for the
,

13 ASLB hearing, for example. I mean that has been a major
.

.

14 d ..in on our efforts. . ,

15 Setting up a new organization. and trying to

16 upgrade a great many things at once we . ope is a start-up

17 cos t. My present thinking is that we will be trying in '82

18 to go to perhaps 2700 people, and we would hope to find we

19 could level off at that level. You know, there are places

20 ve ought to be getting efficiencies. *de are going to go to

21 a f airly common radiation protection plan for all three

22 sta tions, and updating one plant with maybe site-specific

23 supplements ought to take less effort and be more effective

24 than having three separate ones. So, you know, we really do

25 not know where we will play out.

ALDERSoN REPORTING COMPANY,INC,

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

,



+

!

359

1 Dr. Moeller's comment, we have been looking pretty

2 carefully at how other people are staffed and having a great

3 deal of trouble because it is not clear how many employees

4 plus contractors. Some people-subcontract. We are getting

5 close to having a good understanding of that and we have

6been actively encouraging INPO, who visits every plant, to

7 go get good data on manning and staffing so we can support

8 it.

9 We are concerned about that and our management

10 properly is concerned. While f rom one perspective it is

11 good to have twice as many people as anybody else , it f rom

12 another perspective there is bound to be a question of why

13 do you need twice as many people. You know, who is right?

14 We need to defend ourselves to the PUC on rates, et cetera.

15 I do not want to leave the impresstion that there
.

161s pressure to go cut back. I think obviously we have built

17 u p . Our management supports it. We do have the obligation

18 to go and try and be efficient in this whole thing.

19 da. MATHIS You mentioned an increase in your

20 maintenance activity. Are you having trouble recruiting

21 competent maintenance pe'ople?

22 3R. CLARK: Yes, because we have built up. It is

23 hard. There is, you know, kind of a merry go-round of ICC

24 techs which we are trying to deal with. We have establisheds
,

|
| 25 a policy tha t we are trying to live with which says we vill

|
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1not target other utilities for our major suppliers, nor will

2 we allow our search firms to target such people. Now, if

3 somebody contacts us, that is a differe'nt question. Then,

4 you know, there are legal and whatnot reasons to do it. But

5we are trying not to go target those people and obviously

6 hope they will do the same for us.

7 I think the real answer in the long term is

8 bringing people in at the bottom and ha ving t raining and

9 progression, and we are working on that.

10 MR. ETHERINGTON: I noticed that TMI-2 has almost

11 the same staffing as TMI-1. Is it being supervised on a

12 compa rable basis?

13 MR. CLARKs Yes. You know, you have an officer on
,

,

14 site., We have an operation and maintenance manager. It is.

15 still a licensed plant. The core is in it. We still need

16 the same kind of people on shif t f rom an operations

17 standpoint , and we are now getting into running the SDS

18 sys tem , which I do not know whether they did or did not -- I

19 quess it is this coming weekend. We hope to transfer water

20 into the tanks and get set up to run the SDS to clean up

21 tha t water.

22 MR. MOELLEB Mr. Zudans.

23 MR. ZUDANS: Two questions. You mentioned

s 24 dedicated maintenance. Could you explain that term ? It
,

i 25 sounds like a very attractive term.

!
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1 MR. CLARK: What I mean by that is in tne

2 Maintenanca Department there are people whose job is

3 preventive maintenance, and they do not do corrective

4 maintenance. Now, obviously if the plant started to fall

5 down or something, you would reallocate them, but by and

81arge they are resources which are set aside and devoted to

7 preventive maintenance, which is the kind of thing that is

8 very easy to get lost. Everybody fixes the thing that is

9 broken and does not do the preventive kind of maintenance.

10 HR. ZUDANS: You mean dedicated in the sense of

11 function rather than equipment.

12 MB. CLARK 4 Yess dedicated to preventive

13 aaintenance.

1-4 5R. ZUDANSa You mentioned the SDS. I wonder who
, ,

15 built that system? I cannot find it anyplace.
,

16 MR. CLARKa Who built the system?

17 HR. ZUDANS: That is correct.

18 MR. CLARK: Chem Nuclear danigned it under

19 con tract to us, I believe, and then I think the construction

20 actually was done under our supervision by Catalytic.

21 MR. ZUDANS: And who designed the epicore?

22 MR. CLARKs I do not know. That predates me. |

23 MB. WILSON Epicore-2, which was the early

24 cleanup system at TNI, was designed by a contractor under
|

25 GPU 's supervision.

(
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1 MR. ZUDANS: Who was the contractor?

2 MR. CLARK 4 Capolapo f. Gundal.

3 MR. MOELLER: Do you want to spell that for the-

I 4 reporter?

5 3R. CLARK 4 I will give my recollection of the

6 proper spelling. C-a-p-o-1-a-p-o and G -u -n -d -a -l . That

I 7 is closa.
t

8 MR. ZUDANS: That is why I did not know.

9 (Lauchter.)

10 MR. MOELLER: Mr. Mathis.

11 MR. MATHIS: I forgot what my question was. Oh, I

12 know. Where in that organization are tech specs written?

13 MR. CLARK 4 I like to no t ge t hung u,p on the word
14 "writte" because depending on what area is involved, you -

-

15 kno w, you might have a variety of people writing. Within

18 the Technical Functions Group there is a licensing group,

17 and licensing is responsible f or, you know, coordinating,

18 s eeing that ther tre properly reviewed and submitting to the

19 N RC the technical specifications.

20 In that process the technical spec for the plant

21 would have to be approved by the plant by Iech Functions, in
.

22 most cases by Nuclear Assurance, and then if it got over

23 into radiation and environmental-related things, Padiation

24 and Environmental Control people. So, you know, it iss

25 somewhat topic specific who has to be involved. At the

s
=

ALDERSoN REPORTING COMPANY,INC,

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

..

. _ _ _ _ ._ _



363
4

1 plant the Iech . Functions, and within Tech Functions, the

2 licensing people dould all have to be involved.

3 MR. MATHIS: They all have to sign off. Thank you.

4 MR. KEY 3ERLING: I have a question on the

5 staffing of the General Operating Review Board. Currently

6there is no one on that board with an operator's license or

7 with ,that background. Is there any intention to try to put

8 that type of person on the board?

9 MR. CLARK: I do not think specifically there is.
.

10 While those people do not have operating licenses, there are

11 a lot of people or a number of them who have in the past had

12 operating backgrounds. They do -- any topic they get into,

13 they have people come bef ore them and make presentations and

14 provide -- those are largely plant peopla f or a lot of the .

15 areas.

16 We have looked at the composition of the board for

17 each plant separately. At TMI-2 there is a focus on

18 chemical engineering, materials kinds of things which are

19 kind of unique to that plant in its present status, and the

20 membership is a little bit fluid. I guess maybe every year

21 we see one person turning over. We do not have any specific

22 plan to put operating, previously licensed operating

23 background and experience on this board.

24 MR. MOELLER: Mr. Kerr.

25 MR. KERR Mr. Clark, what procedure do you use to

.

\
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1 finally determine that an operator is qualified to operate

2 your plant, and how do you determine that he continues to be

3 qualified?

4 MR. CLARK: There are a number of elements to

5that. First, we do have in the Nuclear Assurance Division a

8 separate Training Department. Before an operator is

7 considered qualified, he has to complete the prescribed

8 training program, we recommended or signed off by the

wTraining Department, signed off by the operational line

10 people with whom he has stood, you know, kind of training

11 watches, signed f f by the director of the plant. That

12 process all includes -- well, it does include through the

13 training . program examinations and a final examination which

141n some respects parallels the NRC examination, although we

15 are working very hard to be sure that it is not just a mock

16 NRC exam s i.e., we are not training to pass the exam.

17 So, you know, I am very hesitant when I say

* 18 similar to the NRC exam, but it is of that kind of scope.

19 All right. Then he is considered ready to stand for the NRC

20 ex a m .

21 In terms of requalification, there is a

22 requalification training program th a t goes on through the

23 year. That includes examinations or tests, and then I

|
24 forget whether it is every year or two years there is an

25 overall company-given examination. Is that every year or

s
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1 two years that we reexamine the operators?
.

2 VOICES I guess every year. -

3 XR. CLARK: Okay. I guess I wasn't --

4 MR. KERR: From your perspective, then, you have

5 mechanisms somewhat independent of the NRC licensing

6 mechanism which determine to your satisfaction that a person

71s or is not qualified.

6 MR. CLARKs Yes, sir.

9 HR. MOELLER: A couple of questions. When Unit 1,

10 now , if it is approved for restart, you will have a full

11 complement of R0s and SRos.

12 MB. CLARK: Yes. I think it is important to

13 discuss what full complemen t means. The present licensing

*

14 req uirem ent for us 'and other plants is one SRO and two CR0s

15 as licensed individuals on each shif t. It is our plan and

16 ve have had in training and still have in the licensing

17 process enough people to staff six shif ts with two SR0s and

18 two CR0s.

19 You know, there is - little bit of overage. We

20 are in the position where af ter the accident the company

21 volunteered to have all of its previously licensed operators

22 reexamined by NRC. So, you know, we have that whole

23 population which would not normally be at risk, and we are

24 trying to go to the six shif ts.

25 WN " ce declined to commit to have two licensed
:

1

'

.

|
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1 SR0s and two licensed CR0s on shift at restart on the basis
,

2 that that is somewhat beyond our control and that it is not

3 required of other operating plants until July of '82. It is

4 our intention to have two plus two people on shift whom we

5 consider qualified. You know, we have thought through a

6 progression which said if you did not have enough for six

7 shifts, what we would do, we probably would go to five

8 shifts, but there is some penalty in five shifts regarding

9 your ability to train.

10 So our position really is we will meet the license

11 requirement. We intend to have two plus two, and we will

12 have to see how many people there are when the time comes.

13
*

.

14 -

-
.

15
. *

16

17

18

19

20

21 I
|

22 )-

23

24

25

|
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1 MF. MATHIS: One question, I noticed in some of

2the write-ups you have quite an elaborate shift turnover

3 procedure. How much time is allowed for the overlap of the

4 shifts to perform that function?

5 NR. CLARK 4 I have an opinion but I would just as

6soon see if somebody else back there would say. Hank, can

7 you respond to that? I have not watched very many.

8 ER. HUKILL: I am H.D. Hukill, Director of Unit

91. Normally, the shifts'take about 15 *nutes for the

10 turnover period.

11 MR. CLARK: There is a formal procedure and there

12 are sheets to check off, and I get every day, you} snow, kind
13 of a summary of that which lists any equipment out of

,

14 service , wha t evolutions are ongoing and they are, signed off

15 by the offgoing and oncoming supervisor that they have

18 reviewed the logs, they have discussed some list of items.

17 3R. MATHIS: That was my concern. There is quite

,18a bit to do in a very short period of time, and I just

19 wondered how thorough and how meaningful that procedure may

20 b e .

21 ER. HUKILL: If I might answer that, there is both

IZZ a turnover to the individual on the watch station. and a

23 turnover of the shif t supervisor, and then af ter the shif t

24 supervisor turnover, there is a briefing of the entire

25 oncoming watch section that lasts upwards, depending on what
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l 1 is going on, 15 to 30 minutes, of exactly what is going on
-

2 in the plant, so the whole new shift coming on gets briefedi

3 by the shift supervisor of the oncoming shift.

4 MR. CLARK: Each of.the four operating people

5 would separately go through a turnover in his area, and then

6there is the coordination of the oncoming shift. The whole

7 process is longer than the 15 minutes. It is pre planning,

8 pre-thought out, what you have to cover. So, you know, that

9 does not get lost because they are focused on one item.

to MR. LIPINSKIs When the NRC reviewed your

11 operators for license they either get a pass or a f ail. Is

12 there s procedure now where the NRC is giving you

13 information on the details of, the areas of weakness of the

14 individuals ?
.

15 MR. CLARK: I believe that certainly in the case

16 of a f ailure, we are told what section is f ailed when an

17 exam is given by sections. I believe we also have the

18 ability, or the individual has the ability, to get his exam.
.

19 I think there is one controversy going on nov

20 where one of our operators is testing the grading of his

21 e xa m .

22 MR. LIPINSKI: But he has to sien a waiver of

23 privacy of information in order to have tha t information

24 transmitted to you?

25 MR. CLARK 4 We require that anybody going into the

|
.

.
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1 operator program and anybody going up for exam agree in
.

'

2 advance' to have their results made available to the company.

3 MR. LIPINSKIs Is that a condition of employment?

4 ?.R. CLARK It is a condition of being in the

5 licensed operator program. I mean, not for some of the

6 other things. But yes, absolutely.

7 MR. LIPINSKI: Thank you.

8 MR. MOELLER: You mentioned your training pro g ra m ,

9 and of course, we agreed yesterday af ternoon to waive the

10 review in detail. But you could just give us a synopsis on

11 how well it is acving along and what the major problems have
4

12 been? I know what Mr. Iong has listed.
,

13 HR. CLARK I will try to do that.

'14 MR. MOELLER: Is Mr. Long he're ?

15 MR. CLARK: No, he is not, and if I get off base

16 here or miss something, I would ask the rest of my people

17 here to support me in that.

18 First, the staff training at TMI is, I guess,

19 about 907. in place in the sense we are talking about perhaps

20 30 people; in teras of having our own people I think we are

21 close to having that, and there may still be a couple of

Z2 contractors.

23 From a facility standpoint we are building a new-

24 training building across the river. It vould be about a'

25 half mile f rom the site. That building is supposed to open

*
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! 1 at either the end of July or early in- August. Also from an

2 equipment standpoint, we have a CRT kind of training device

i
3 which, f or transients, will print out for the operator some :

4 of the major parameters. It is related to what we were

5 discussing yesterday. While we do not have it in the .

6 control room, we do have it for training programs.

7 We have ordered a basic principles trainer, which

8 will have in effect the sof tware for a training simulator

"

9 and some printouts on CRT's, but it does not replicate the

10 control room configuration. We think for many purposes tha t

11 that is a better training device in terms of principles and

12 how do you keep your eye on what really happening than,

13 the whole control room, and we are committed to go put in a

14 replicate simulator, although that is a number of years away.

15 The basic principles trainer we expect to have

16next year, and we see that as a very valuable thing. We

17 have had some of our senior engineering people go down to

18 BCW with the crews for the simulator training, both to

19 critique that and get their own sense. And one of their

20 senses is that if you are standing in that control room with

21 all the things going on , it is hard to keep your eye on the

22 ball. And if you are training people with all that going

23 on, it is hard to keep their eye on'the ball. And we want
|

24 to focus on this basic principles training so tha t, you

25 know , that really is stuck in the guy's mind, on how do you
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1 keep their mind on what is going on.

2 In terms of numbers, I am going to fail here, I

3 think. In . addition to the licensed operator training, we

4 h*.ve bean getting maintenance training going. We have an

5upcraded rad tech training program and radiation worker

8 training program, and that is getting into practical things.

7 I have seen a major evolution from talking with

8 the guy about radiation protection where now the practical

9 training for radiation workers, you take three or four guys

10 and you give them an RWP radiation work permit with the job

11 and you say go to it. A .. a , you know, they hAve to select

12 the clothing, read the RWP, plan the job, know what they are

13 going to take 1n with them. So that has been upgraded in a
,

'

14 major way. . ,

15 I guess another major elewent is supervisory

16 training we are providing, which we think is safety related

17 even though at first blush it sey not be. But the ability

18 to really manage and direct and have control over your

19 people we think is a safety-related item.

20 HR. MOELLER: I think that is adequate. Are there

21 questions? Mr. Zadans?
,

22 ER. ZUDANS: Yes. I did not quite get it. Did

23 rou say that the CRT's for the trai. ting purposes now fit the

24 actual state of the plant?

25 ER. CLARKs No, I did not intend to state that.
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1 What we have in the CRT training thing is pre-programmed,

2 what the plant parameters will do in a transient, and the

3 operator observes those, knowing what transient is going

4 on. He has other information provided to him. But it gives

5 him a chance to observe what really is happening to the

6 major plant parameters and, for example, how to distinguish

7 from those parameters whether he has a loss of coolant or an

8 over-cooling or - .

9 3R. ZUDANSs Even tually you will ha ve the CRT 's in
.

10 the power plant that will do that on the real plant. I

11 remember last time there was a presenta tion on that.

12 53. CLAEKs That is what I'm talking about for

13 training. What we told you last time is that we are looking

14 at putting that in the control room, but that is a little
. .

15 while away.
.

18 We have some concerns with regard to how much you

17 vant the operator paying attention entirely to the computer,

18 which is, you know, kind of pre-digested and perhaps

19 ignoring the basic instrumentation which is out there. And,

120 you know, we have some human engineering kinds of concerns

21 as to how f ar you want to go. But w e are d eveloping, you

22 know , the me thods, the software and whatnot to be able to do

23 tha t. |

24 We are trying to evaluate how far we want to go.'

25 One possibility would be to have that available to the STA
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1or the shift supervisor and have your operators focus on the
.

2 control boards. I am not saying that is what we will do.

3 We are looking at how to best utilize that kind of thing.

4 MR. ZUDANS: I hope your evaluation does not come

5 up with a result that says you shall not ha ve - .

8 ER. CLARKs We are putting a lot of attention in

7 human engineering, not only ourselves but we have some very

8 good people . A guy from MIT whose name escapes me right

9 now, and others who are assisting us in tha t. I see Mr.

10 Wallace wants to correct me or something.

11 HR. WALLACE: I do not want to correct you. But

12 the first thing, the fellow from MIT, his name is Tom

13 Sheridan. And secondly, with regards to -- I had a couple of

14 additional comments to make with regard to full use of the

15 simulators. Whenever you are done I can add hat.

18 MR. ZUDANS: Because last time when I heard your

17 people discuss how you plan to use the computer for

18 diagnostic purposes, it is to get the information, the state

19 of the plant and so forth. It sounded very good.

20 You also had some very interesting decisions

21 already made. What are you going to wa tch and how you can

22 tell where the plant is and where it is going. And I think

23 while they are practical aspects, like you said, human

24 factors and whatnot, other people are doing similar things.'

25 MR. CLARKs We think it very promising. I do not
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1 vant to be too negative. We are pursuing it actively. It

2 has progressed from what we showed you last time. We are

3 putting it into the training program. I am just stopping

4 short of saying that that is the way we are going to run the

5 plant, for example.
.

8 We are working on how best to use it. One of the

7 sost interesting things out of the human engineering review

8of the TMI 1 control room to me was that the original design

9 was rated quite good. And where it fell down was all the

1011t tle things that got auded piecemeal, you know, on their

11 own merits without going back and looking at the whole

'

12 thing. And you know we are very conscious of that, and if

13 ve go make a change, we want to be sure we have brought out

14 what else goes with it.
. .

15 3R. ZUDANS: Do you talk to other utilities that-

16 are as progressive in this respect as you are? For example,

'

17 have you ever talked to Waterford No. 3? We were there last

18 week in a meeting and I was extremely impressed. Ther

19 really do it in a very professional way.

20 MR. KERR: Gary, have we talked to Waterford No. 37

21 ER. ZUDANS: Or Louisiana Power and Light Company.

22 MR. CATTON: Sixteen CRT 's that make up the panel.

23 MR. BROUGHTON: We are not familiar with what

24 Waterford No. 3 is doing. We are familiar with some of thes

25 work that NSAC and EPRI are doing in this area.
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1 MR. ZUDANS: Waterford No. 3 is about ten years 1

2 ahead of everybody. They have a real professional team

3 assembled. You are way in the background compared to what

4 they are doing.

5 MR. CLARKs Avis will agree to talk to go to Hert:

6for advice.

7 MR. KERRa I just want to warn you people not to

8be influenced too heavily by these computer freaks.

9 (Laughter.)

In Make sure what you have works.

11 MR. MOELLER: We are going to have to -- .

12 MR. CLARK My Navy background biases me on that

13 subject. .

14 MR. M3ELLER: We are going to have to move along.

15 .M r . Wallaca, you had a couple of comments, and then let 's

16 vrap it up.

17 MR. WALLACE Yes, sir. Bob Long asked me to

18 mention just a couple of items that Mr. Clark touched on.

19 With regard to use of* simulators, I wanted to make a few

20 points.

21 We have use extensively a BEW simulator for

22 operators and we have expanded the use of the simulator for

23 shif t technical advisors and selected management personnels

24 all those involved with engineering and design and those

25 that are involved with emergency planning activities to give
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1them more of a firsthand view of what the plant operations
.

2 and accident performances are via the simulator.

3 The second thing that Mr. Clark touched on the i

|

4 part task simulator which represents the pressure )

!5 temperature plat program capabilities we describec before to

6rou. We is have the capability, snd I think it is our

7 intent at this time, to put that function in place before
1

8 restart.

9 Another thing Mr. Clark mentioned was the basic

to principles trainer, which we have provided purchase orders

11 for, and the last item is the intention in the longer term

12 to provide a f ull-scope replica simulator for TMI 1. The

13 purchase order for that activity is scheduled to be issued

141n early 1982. - *
.

15 MR. MOELLER: Thank you. Well, I think we had

16 better move on to the next item on the agenda, which is the

17 control room design review, and according to my agenda, th e

18 staff will have some comments.

19 MR. SILVER: We have Ray Ramirez to make a short

20 presenta tion. Ray was the team leader of the NRC control

21 room design review effort.
.

22 MR. MOELLER: And then when he finishes, Dr.

23 Keyserling vill have some questions.

24 MR. RAMIREZ: My name is Ray Ramirez, I am in the

25 Human Factors Engineering Branch. .3s the team leader, I was
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1 responsible for the human f actors engineering control room i

2 design review we cond acted on TMI-1. Participants included

3 five NBC persons snd c ne expert human factor consultant from

4 the Biotechnology Corporation.

5 Our review was rather intensive, very

8 comprehensive, for what we could do in five days. The

7 design review team made a tour of the Unit-2 control room

8 suf ficient for us to determine that Units 1 and 2 control

9 roomi were significantly different from a human factors

10 standpoint and a firm comparison could not be made.

11 Our review then concentration on assessing the

12 Unit-1 control room to determine the deficiencies in thee

13 design of the operator instrumentation interf ace, which
.

*

14 could lead to potential operator error.

15 The THI-1 control room was reviewed and evaluated

18 essentially as an NTOL applicant's control room. In

17 conducting our review we used draf t guidelines which we were

18 in the process of developing a checklist that later became

19 NUREG/CR 1580, and with the appropriate revisions will

20 become NUREG-0700, which is titled Guidelines for Control

21 Room Design Reviews, and we expect to publish this in the

22 f all of this year.

23 All licensees and applicants for operating

2411 censes will be required to conduct a design review of

25 their control rooms using the guidelines after we publish
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1 them, and we are planning on giving about a year or -- for
.

2 these to be completed. . |
|

3 The desLon deficiencies that we noted at TMI-1 are
4 documented in the staf f report which was sent to the

Slicensee on September 16, 1980, also in NUREG-0752 titled

8the Control Room Design Review Report, and in a supplement

7 to 0752.

8 I would like to note here that the licensee did

9 employ the services of a human f actors engineering

10 consultant to provide recommendations to them for improving

11 their control room.

12 Our control - room review included evaluation of the

13 control room layout, the adequacy of the information
,

14 provided to the operators, the arrangement and'

15 identification of important controls and instrumentation

16 displays, usefulness of the audio-visual alarm systems and

17 inf ormation recording and recall capability, ligh ting and

18 other considerations in human f actors that have an impact on

19 ope rator ef f ectiveness.

20 The var we performed this review was by means of

21 detailed inspection of all control panels. We relied quite

22 heavily on interviaws with operators, and we also observed

23 and videotaped operators as they walked through selected

24 emergency procedures.
i

25 A number of human factors design deficiencies we |

f
i
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1 noted during our review had previously been identified by

1
2 Net Ed and their consultants, and they were in the process '

3 of being corrected at the time we were there.

4 The purpose of our review was to identify the most

5 or more significant human f actors deficiencies that could be

6 identified during the short time we were there, and to

7 require prior to restart these be corrected.

8 MR. E0ELLER: You say you were there for five

9 days. Was this Monday through Friday? One week, I presume.

10 MR. RAMIREZ4 Yes, we were there Monday through

11 Thursday. We conducted the review -- .

12 MR. dOELLER: And when roughly was that?

13 MR. RAMIREZ: July of last year.

14 MR. M0ELLERs 'Go ahead.
.

15 MR. RAMIREZs Yes, sir. We reviewed the THI-1
,

16 control room in July 1980.

17 MR. MOELLER: Thank you.

18 MR. RAMIREZ: You are welcoet. In categoriring

.
19 the deficiencies we considered both the potential for error

20and the consequences of the error. We categorized these

21 deficiencies in the following manner.

22 Observed human factors design deficiencies were

23 given a priority rating of one to three; high, moderate and

241ow, based on the increased potential f or operator error and

25 possible consequences of that error.

|
|

'- .

ALDERSoN REPORTING COMPANY,INC,

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

,

-- --



_. . .
--

'

|

380
4

1 We identified some deficiencies we considered to

2 be significant. Ihe deficienci'es were then evaluated on the !

3 basis of if they could precipitate or contribute to

4 unnecessary operator error during both normal and emergency

5 operations and also, their potential impact on safety.

6 Although our review identified some human factors

7 design deficiencias, in general we f ound that the control'

8 room was designed to promote effective operator actions, and

9 we - . -

10 HR. MOELLER: Hold it a minute.

11 (Discussion off the record.)

12 3R. HANIREZ: I will probably be repeating a
,

1311ttle bit of what I said, but I will go back to_the
,

14 statement where our, review identified such human f actors

15 design deficiencias in general. We found the control room

16 was designed to promote eff ective operator actions.

17 There ware a number of these we identified. We

18 required that most of the deficiencies identified be

19 corrected prior to restart. The schedule f or corrections

23 permitted later than restart is contained in the SER and the

21 sup plement. Deficiencies which we identified were in the
.

22 f ollowing topical or system areas, as I have identified on

23 the board here.

24 I have a list of them here, but I do not think it

251s necessary for them to go through them unless you would I

<
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1 lik e.
-

2 MR. MOELLER4 No, the list is fine, but we will

3 have questions. Do you want to ask some questions?

4 MR. KEYSERLINGs I do have some specific questions
!

5 pertaining to the categories on the list. We might just as

6 well start at the top.

7 Under the annunciators and alarms, at lesst in the

8 NUREG there is a description of what type of syst.em is

9 needed in terms of silencing versus the acknow? -,dging

10 alarms. It is not clear to me exactly how that system works

11 specifically in the case of multiple alarms.

12 Would it be possible for an operator to silence a

13 master alarm in the event that several things. happen

14 simultaneously, and therefore, not be aware of the fact that

15 there is more than one abnormal condition?

18 MR. RAMIREZ: As I recall, and correct me if I am

17 wrong , let me just make a general statement first. We are

18 fin ding that the alarm systems at different plants are

19 dif f erent. There are no two -- I visited myself personally

2014 or 15 of the 21 plants that we have gone to in the past

21 year and a half, and I have yet to find two alarm systs

22 that are identical.

23 MR. MOELLER: Well, Mr. Keaten, I see you are'

v 2411s ted . Could you answer t it question?

25 MR. KEAIEN: Mr. F. roughton will do it.
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1 MR. MOELLER4 Okay. Could you an swer it, then,

2 please, and perhaps the interaction can be between dr. i

3 Keyserling and you as well as Mr. Ramirez.

4 MR. BROUGHTON: Yes. With r.egard to the alarm

5 system acknowledgement at TMI-1, the main alarms that

6 aonitor the process conditions that sit over the control

7 panels have an acknowledge and reset function. So when

8 alarms come in and annunciate, the horn can be silenced and

9 the flashing indication of a new alarm can be changed to a-

10 solid indiration b y pressing the acknowledge button.

11 Some of those alarms have a reflash capability.

12 For example, the alarm might monitor two or three different

13 things, and if one of those has caused it to alarm when it

14 is ackn'owledged and a second one occurs, it could causp a

15 ceflash . That feature is not on all of them; it is on

16 selected ala rms.

17 So if there are multiple alarms that come in at

18 one time , when the alarms are acknowledged all of those will

19 turn solid. When an alarm clears and the reset button is

20 pus hed , then all the alarms which have cleared will reset at

21 the same time. Does that answer your question?

22 MR. KEYSERlING: To some extent. Is there any

23 general abnormal status display such as a display of how

24 many abnormal conditions exist other than the fact that

25 there are solid tiles following the acknowledgement?
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| 1
- MR. BROUGHTON4 With respect to the annunciator

.

2 system, there are just individual windows for various

i
3 process pscameters. There are status indications for

,
.

| 4 certain select systems. For example, the safeguard system

5 has a separate status panel that indicates what the overall

8 system condition is and then, what the status of specific

7 components within the system is.

8 HR. LIPINSKI: When the annunciator clears, does

91t flash before you hit the button for reset? Let's say

10 there are a bunch of windows that are lit, and I just pushed

11 a button. One is going to go out, and if I am not watching

12 I will not necessarily see which one wen t out. Does it

13 flash before you can clear it?
.

14 3R. BROUGHTON4 Yes, there is a flashing. I
c

15 f orget exactly what the difference is in flash rate between .

.

16 the new alarm and the clearing alarm, but there is a

17 dif ference.

18 MR. LIPINSKIa Is there also another horn that

19 comes in ?

20 HR. BROUGHTON: No.

21 5R. LIPINSKI: It is a silent action? If you look

22 a t the panel, you migh t see a tile flashing indicating a

23 clear condition.

24 MR. BROUGHTON: That is my understanding. There

25 may be a different horn. I'm not sure.

.

.
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1 MR. 50ELLER: Well, take a moment and get the

2 answer.

3 MR. BROUGHTON One of'our people who is familiar

4 with the control room from startup work indicates there is a

5 difference between the two tones of a new alarm and a

6:laaring alarm. We are real handicapped today because we do

7 not have one of our operations people here.

8 MR. LIPINSKIs Is there a test button to test th e

9 light t

10 !R. BROUGHTON: There is a test button.

11 5R. LIPINSKIs Okay.

12 MR. KEYSEHLING: Although it is not clear to me

13 f rom another section that all lights are equipped with a
..

14 test button, that is rather an unusual conditien, other than.

15 the norm that some of the lights will be tested as to

16whether they work or not during periodic maintenance. But

17 there is not a push to test button on those panel lights.

18 Is that true ?

19 MR. BROUGHTON: All the annunciators have a light

20 test fea ture, and some of the individual indicator lamps

21 for, say, valve status have, some sort of-way to test and

22 make sure that that is an indicator that is capable of

23 f unctioning .

24 In general, there is not an overall lamp test

25 capability for all of the indicators that are in the control

i
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1 room.

2 MR. LIPINSKI: How are your valve indicators

3 wired? Does the lamp go on when the valve reaches the limit

4 to say open or closed? Both lamps are not on if it is

5 neither open or closed?

6 MR. BROUGHTON: In general, there is both an open

7 indicator and a closed indicator per valve.

8 MR. LIPINSKI: And it will be on when it is at the

911mit? What do you see when it is in between the stroke?

10 MR. BROUGHTON: At TMI-1 both of those indicators

11 would be on if the valve is tra veling.

12 MR. LIPINSKI: Okay. Will you have a lamp check?

13 You should always have a lamp on on the valve. If there are

14 no lamps, one of the two lamps is burned out.
. .

15 .MR. BROUGHTON: Yes, that is correct.
.

18 MR. RAMIREZ: In direct response to Dr.

17 Keyserling 's question , what I was leadiug up to is that some

18 plants have three buttons; some plants have four controls.

19 thl.3 plant here does not have a separate silent and

20 acknowledge button.

21 We have established policy in NUREG-0700 from ,a
1

22 human f actors engineering standpoint on how we think a

23 system ought to work, an alarm system. And all of the

24 licensees and applicants, as I said earlier , will be

25 required to respond in their long-term review to all of

i
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| 1 these items in their report.
|

2 MR. LIPINSKI: What does 0700 say on the buttons?

3 Three buttons at least?

4 ER. RAMIREZ: It recommends a silence button

5 separate from the acknowledge button so that you naintain

6the flashing lights after you silence the audible alarm.

7 HR. KEISERLING: And each light would have to be

8 acknowledged separately under that new system?

9 MR. RAEIREZ: We are suggesting that you can

to silence the audible from anywhere in the room, but you have

11 to go to the panel to acknowledge it.

12 ER. ZUDANS: And you do not -- the TMI-1 does not

13 f eed the inf ormation f rom , alarms to the computer?

14 ER. RAMIREZ: I think that is one of the questions

15 I s a asking and something we have to resolve. I think they

16 do monitor a percentage of the overhead alarms, but not 100%.

17 HR. ZUDANS: For example, at the other plant,I

18 mentioned they have a dedicated CRT, in fact, for them on

19 the main console that are dedicated to alarm systems. And

20it flashes the value of the parameter of the last

21 annunciator that came on, and it has the capability to

22 recall the history of alarms with some four or five

23 parameters normally, and you get at parameters, too.

24 ER. RAMIREZa This is at Waterford?

25 HR. ZUDANS: Waterford No. 3. Maybe in NUREc-0700
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1 you should icok at what they do. I think they are way ahead
.

2 of you.

3 MR. MOELLER Okay, go ahead, Dr. Keyserling, with

4 your questions.

5 MR. KEISERLING Okay. Switching to a slightly

8different area, Item No. 3 on your slide there talking about

7 controls. One of the things that was mentioned in NUREG-

8 0752 was that there were no security settings on the Bailey

9 controls and that they could be accidently rotated, and I,

10 believe the licensee stated that to overcome this problem

11 they would train operators to frequently check these

12 controls as they monitor the panels.

13 Is there any reason why set points could not be

14 put on the Bailey controls so that accidental rotation could

15 not occur, or is there some other reason why a decision was

16 made not to set these controls or not to have that

17 capability?

18 MR. RAMIREZs Okay. One of the reasons we did not

19 push for having locking devices placed on these was that the

20 controls themselves were not in a location where they could

21 inadvertently be actuated. And I believe in some

ZZdiscussions we had with Met Ed people, they felt that the :

|

23 operator -- that they had locking devices on controls in the

24 past and some of them had locked it wher.e they could not get |
|

25 them 1cose and the operator, you know, from their past
|

|
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1 experience, would have difficulty in opening the device when

2 he would have had to open it in a hurry.

3 3R. MOELLER: Again, could the licensee comment?

4 ER. BROUGHTON: Yes. I would also add that

5 virtually all of these controllers are ones in which during

8 normal operation, the setpoint would be adjusted. It is not

7 that you do a periodic calibratdon to set this and it is a

8 setting you want to preserve in the system indefinitely.

9 The setpoint controllers are actually used during

10 operation to change various plant control processes.

11 HR. KEYSERLING Is there agreement from the staff

12 that these controls are in a position where they would not

13 be. accidentally rotated ?

.

14 MR. RAMIREZ: I believe so. Yes.

15 MR. KEYSERLING4 Okay, thank you. Staying in this

16 same area of controls, under 3C there was a comment made

17 during the review that plant convention is violated for

to auto / manual positions on some multiple rotary position

,
19 con trols. The proposed solution here is to improve the

20 labeling as opposad to trying to come up with some type of

| 21 plant standard or plant convention.
l
! 22 And I guess I have never been overly f aithful in

23 the capabilities of labels, that it would be possible to

24 have some sort of standard or convention. I am curious asi
-

!

25 to why the staf f felt that labeling would be satisfactory in
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1 this condition.

2 MR. RAMIBEZ4 Okay. '4 h a t we are doing is that we
.

3 are -- since this is relatively new within the NRC and the

4 industry with us interfacing with them from the human

5 factors engineering standpoint, what we are deine is sone of

6 these deficiencias tha t we are finding -- most of them' have

7 more than one solution. And since some of those seem to be

8 common throughout the industry, we are, with the advice of

9 sur human f actors experts, looking at interim fixes or

10 corrections that will suffice for a period of time until we

11 complete the one-year review where all of these things are

12 going to be required to be addressed again.

13 So when we make a decision on what to do, we want

14 to do it on An industry-wide basis. And we ought, you know,

15 to try to do these things, apply these things on a -- some

16of these things on a plan t- by-plan t basis.

17 HR . KEYSERLING: Are these recommendations going

18 to be part of NUREG-0700 when it comes out?

19 HR., RAMIREZ Yes, NUREG-0700 addresses

20 stereo-typical and plant convention, as far as controls

21 displays and everything else in the control room.
,

22 MR. KEYSERLINGs Okay. Moving on to labeling,

23 which was Category 5, this is actually something that was

24 brought up today, saying that makeshif t labeling was

25 observed on many components, including penciled-on switch

.

I
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1 number plates or hand-lettered labels and vertical meter

.
2 scale values with the use of dymo tape. And it ssrs that

3 sakeshif t labels will be replaced with permanent labels.

| 4 My question here is has there been any type of

5 policy adopted, and hopefully implemented, to do away with

6 the use of makeshif t labels in the f uture, because makeshift

71abels do have a way of reproducing themselves in very vast

8 quantities if you do not do something about it.

9 MR. BROUGHTON: Yes, there is such a policy to be

10 implemen ted when the relabeling of the control room is

11 completed. The control room is currently being relabeled

12 now using approved plans which show what labels and

13 demarcation belong on the panels. Those will be controlled
.

14 plans, and in order to make changes to the control room, we
.

15 will go through the normal process of engineering reviews
.

16 and plant changes to alter any labels or demarcations.

17 ER. KEYSERlINGs How is this different from

18 previous procedures which allowed prolif eration?

19 MR. BROUGHTON: Previously, there was not set of

,
20 plans which specified what the labeling and demarcation

21 would be in the control room. The labeling for a component

ZZwas specified as part of the system plans and drawings for

23 tha t component. There was not an integrated control room
,

241abeling plan, so that is being established by this
|

25 program. That is what will give us the control. I
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1 3R. KEYSERLING: Those were really all the

2 specific questions that have not come up during previous

3 presentations.

4 One general comment that I have regarding the

5 review that has been completed is that it really looks at

6 the conditions of the control room at the time that the

7 review was held, and it does not propose any recommendations

8 as to how to prevent some of these human factors problems

9 from comin7 up in the future.

10 I think control rooms are a dynamic environment

11 and tend to change rather quickly. Because of this change,

12 makeshif t things may get implemented, and it could also be

13 the case if the review was imperfect when it was conducted.

14 I am really addressing this more to the Licensee than to the
.

15 B oa rd , b ut I am curious as to whether there are any

16 procedures in the f uture for trying to prevent human factors

17 problems from resulting in accidents.

18 For example, is there any plan to implement a

19 critical instance recall program among operators or to meet

20 with operators on a regular basis to try to detect human

21 f actors deficiencies that come up during the operation of a

22 plant ?

23 ER. BROUGHTON4 I will start with your last

24 question there as to how we interact with operations people
s

25 on things that migh t give us insights into human f actors.
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1 As part of our procedures for reviewing abnormal events at
.

2 the plants, part of the data collection and evaluation of

3 that will be structured interview which will look into human

4 f actors related areas such that we can properly evaluate

5 them as part of the technical concerns of the incident. So

6 ve will have a program that will start to gather data there.

7 From the standpoint of how would we prevent

8 changes to the control room in the f uture that might be

9 detrimental from a human f acters standpoint, the control

10 room human f actors responsibility has been assigned within

11 the Technical Functions group, to a part of the Systems

12 Analysis Department.

13 So in order to alter things in the control room in

14 terms of additions of instruments or alarms or controls,'

.

15 that particular group now pasree on the design of those

16 changes such that the change is properly integrated into the

17 existing control coom.

18 1R. KEYSERLINGs In terms of minor events, those

19 which mar 7o unnoticed, is there any way that operators will ,

20 b e quizzed or interviewed to find out have you ever made a

21 mistake reading a display or operating a control that could

22 have led to a problem that you detected immediately and

23 corrected? Is there any kind of critical instance program?

|24 MR. BROUGHTON: That was an element of the controls

25 room review which we performed independently of the NRC's
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1 review, and we did have access to operators who have long

2 operating histories at TMI-1 and, in fact, did uncover some j

3 problens in the control room using that method. We have not

4 yet established that as an ongoing program for us, but since

S it was valuable, it is the type of thing we would do again

6after we began to operate the unit and got more operating

' 7 experience.

8 MR. KEYSERLING: I think it is s good idea and a

9 good type of program. The Air Force has been very

10 successful in using it in designing and upkeeping their

11 airplanes, and I do think that should be a recular part of :
.

12 human f actors design in the future.
.

13 3R. 30ELLER: Mr. Zudans and then Mr. Lipinski.
.

~

; 14 ER. ZUDANS: Probably-I will repeat myself. I-

15 thought this was a point to put a plug in f or dual-scale

16 gauges.

17 BR. MOELLER: Hight.

18 (Laughter.)

19 ER. ZUDANS: And to see wha.t is your thinking

20 about that. Do you understand what I mean by t ha.t ?

21 HR. MOELLER: Were you here yesterday when this

ZZwas discussed?

23 33. RAMIREZs No, I was not.

t 24 MBs ZUDANS: Okay, I will tell you. You have a

25 p'.zcscre Vauge, and I suggest that you put the pressure

,
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|
| 1 gauge, pressure scale and the associated --saturated scale

2 on it, the same gauge. And you have next to it a

3 tem pera tura gauge. I suspect you put regular temperature

4 scale and p-saturated under it.

5 You can, of course, by consulting with human

6 f actors experts color them differently, make them different

7 sizes so they do not interfere with each other, and that ic

8 a good way of eliminating the need to fish for saturation

9 tables te know where you are exactly.

to MR. CATTON4 I like an X,Y plotter better.

11 MR. RAMIREZ: I still think human factors people

'
12 would disagree with that kind of scale.

,

13 MR. ZUDAMGs They would disagree with the scale?

14 MR. RAMIREZ: I do not think they would have a

15 problem with having the scales maybe side by side, but you

16 know, it all depends on the size of the scale, how clearly

17 1t is marked. There are other factors you have to consider.

18 MR. ZUDANS: But has anyone on your staff thought

19 about it, analyzed it, or are you just off the cuff deciding

20 tha t human factors would be in conflict? Isn't there anyone

21 you know that uses such a scale?
,

22 MR. RAMIREZ Maybe not that particular scale, but

23 there a re many plants that have dual scales.

24 MR. ZUDANS That particular scale.

25 MR. RAMIREZ4 I have not seen that particular

.
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1 scale.

2 MR. ZUDANS: I thought but maybe not.--

3 MR. MOELLER: I guers you will just have to keep

4 pushing it, Mr. Zudans.
|
|

5 MR. ZUDANS: Just like computers. Same thing,

6except thi.9 is so simple. Your subcooling meter. It is the

7 same thing. But it needs the hardware in there, a

|8 microprocessor to compute saturation temperature, measure

9 pressure. Now, that is an active element, an. active

10 ins trumen t. This is just passive. Just nothing to it. And

11 now I am darned sure that you can lay out the. scales in such
.

12 a way that they do not lead to a confusion. You know, if

13 you read temperature, then you know that is the parameter
,

14 you are.readine and pressure is only for your reference.

15 I feel that human f actors experts vould probably

16be able to design the scale that there would be no chance of

17 confusing what are you reading. That would be the only

18 concern , as I understand it. Why don't you think about it?

19 3R. RAMIREZ We will.

20 MR. MOELLER: Mr. Lipinski.

21 MR. LIPINSKI4 You have issued your report with

ZZrecommendations. Do you plan another site visit to review

23 the control room to see whether changes have been made and

24 do they conform to what roc think your recommendations state?.

25 MR. RAMIREZ We stated in the SER supplement tha t

i

.

ALDERSoN REPORTING COMPANY,-INC,

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

__



396

.

1we will either arrange for the resident ICE inspector to
.

2 verif y the corrective actions of all that have been

3 implemented, or s member of the HFEB, Human Factors

4 Engineering Branch, would do that.

5 MR. LIPINSKI4 I assume in many cases there is

6 judgment involved in f ulfilling the recommendations.

7 3R. RAMIREZa In the past what I have done is I

8 have dealt with a resident inspector, for instance at
,

9 Sequoyah and a =caple of other plants, by telephone. I have
.

to answered his questions and explained to him what we are

11 1oo king for for those that he did not understand or did not

,2 feel he understood.
.

13 HR. E0ELLER: Okay, thank you. Thank you, Mr.

14 Ramirez.
. .

15 ER. RAHIREZ4 You are welcome.
.

to MR. 53ELLER: We will move on now to the next

17 tten. I hope perhaps this is one where we can pick up 2

1811ttle time. It is item 9 on our agenda, and it is the

191tems whose resolutioL can be delayed until after restart

20and covering the dates for completion of review and 1

21 implementation. This will be a staff presentation by Harley

22 Silver.

23 HR. SILVER: I have prepared one two-page slide

24 which covers the items that in fact are expected to bes

25 completed af ter restart. In the interest of saving time,
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1 perhaps I could -- I did not bring the handout, though.
,

1

2 MR. MOELLER: Is it back it the table? 1

3 MR. SILVERa John, perhaps it is the top item in

4 that pile, I hope it is, called Open Items or Requirements

5 Remaining Af ter Restart. I am sorry.

6 HR. MOELLER: We have it, so go ahead.

7 MR. SILVERa Fine. Thank you.

8 T'.e first item is a plant-unique item from the

9 Consission 's order. It involves separation of the units

to insof ar as they can be separated in the fuel handling
,

11 building. There has been a restart modification and there

12 will be a further modification at the first refueling. It

13 is described in Supplement 3 of the SER, and unless you wish

14 to discuss it, I would just as soon leave it at that.

15 MR. MOELLER: Any questions on this item?

16 (No response.) ,

17 Go ahead.

18 HR. SILVERa The remaining items on that page and

19 the following slide are items in NUREG-0737 whose date falls

20due after the anticipated restart date on TMI-1, which for

21 this purpose we have assumed to be October and it is

22 probably now November, but actually I do not believe there

23 are any dates that fall between October and January 1. So

( 24 tha t nothing would change on the slide.

25 MR. MOELLER: Now, on each of these items, though,
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1 I presume you will be maintaining monitoring of their

2 progress.
.

3 ER. SILVER: After restart and, in fact,

4 essentially at this time, but especially af ter restart, T5I

5 will be considered an operating reactor and will be

6 monitored in the same way as all other operating re acto rs.

7 MR. ZUDANS: Do you believe --

8 3R. NOVAK4 One point of clarification, and I

9 think it is only for the record I want to state this. What

to Harley is really saying, if restart is approved, we have

11 been criticized that restart is a given and let's not get

12 that confus7d. The staff has been reviewing the

13 requirements, the order to see if in f act they were

14- e st ablis hed .

15 Ihere is a boa rd which will make an initial

16 decision and the committee is, in f act, here dealing with

17 the subject of whether there is a basis to authorize

18 restart ; and I think we should just sort of leave it as a

19 sta temen t that it is intended to be carried on if restart is

20 approved. When it does occur, we would certainly treat this |
|

21 plant like any other operati..g react 0r.
,

22 Ihank you.
|

23 NR. MOELLER: Good point. Thank you.

24 Yes, Mr. Zudans. .

25 3R. ZUDANS: On this slide the 0737 date of
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1 January '82, is that likely to be shaky?

2 HR. SILVER: I do not know if "likely " is the

3 right word, but I would suspect that many of these dates are

4 subject to change, yes. )
I

5 MR. MOELLER4 Zenons, you were referring to II.F.27

6 ER. ZUDANS: All of those that list January 1,

7198 2, like ICC, for example.

8 5H. 30ELLER: Thank you.

9 58. SILVER: To my knowledge, the staf f has not

to yet reconsidered these dates to see if they are reasonable,

11 feasible, possible, or whether they should or should not be

12 changed. To complete the picture I will just put the second

13 slide on. .

14 (Slide) -

15 As noted, in the asterisked notes in the bottom,

16 many of the items, the ones with the asterisks have been

17 evaluated for reasonable progress during the course of our

18 review under the terms of the order. The last item, that

19 1 s , number 3 at the very bottom of the table has to do with

20 Comission Order CLI-80-21, which deals with environmental

21 qualification of equipment. This is not part of NUREG-0737,

22 b ut the date there is June 30 of 1982.

23 that review is in progress, and again, TMI-1 will

24 be treated as another operating reactor.

25 NR. MOELLER: Now, the two items above number 3

|
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1are both dates to be determined? Those are to be determined
.

2 for all operating plants. ~

3 MR. SILVER: That is correct. These are

4 NUREG-0737 dates which were applicable to all plants. There

5 are some minor modifications which I believe are indicated

6 where the staff has recommended slight variations from 0737

7 in the SER.

8 MR. MOELLER4 Any questions on this page?

9 MR. ETHERINGTON: I think there was a difference

10 of opinion between you and the applicant on the nsad for

111evel measurement.

12 MR. SILVER: That is correct. It is shown on the

13 first slide, II.F.2, just above the middle of the page. The

14 0737 requirement, of course, remains,'and we have discussed

15 this previously and I am sure we will be discussing it again.

16 MR. MOELLER4 Any other questions on the first two

17 pages?

18 (No response.)

19 Okay, let's go to the third.

20 MR. SILVER 4 That is all I have on this item. In

21 f act --

22 MR. MOELLER We had three pages but two pages are

23 the same. Okay.

24 MR. SILVER: Yes.

25 MR. LIPINSKI: I have a question.
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1 MR. 50ELLER: Mr. Lipinski.
.

2 3R. LIPINSKI Having seen your list of the items

3 that can be deferred, I now conclude that the vent valves

4 are to be finished before restart. I did not go look at the

5 other list, but in looking at-the list that the Licensee

6 supplied on May 6 with respect to the special low power test

7 program, they included a table on the restart test planning,

8 and only the remote operated pressuri=er vent valve is in

9 tha t list. The Candy Cane high point vents and reactor

10 vessel remote vent was not on this list.

11 HR. SILVER: My recollection is that the reactor

- 12 system v ents will not be installed prior to restart but

13 rather in accordance with NUREG-0737 schedule.

14 MR. LIPINSKI: But that is not on your list for
.

15 def erment.

16 3R. SILVER: I believe it is.

17 3R. CLARK: Tne first page, II.B.1.

18 ER. SILVEh Yer, the third from the bottom. I am

19 not sure what the 10/1/81 date is. That may be an error.

20 The Licensee had previously committed to installing the

21 Candy Cane vents prior to restart. They did change the

22 commitment, which we accepted in light of the Commission's

23 order decla ring them an operating reactor, so to speak, and

24 did not find sufficient justification to continue.,

25 HR. CLARK: The 10/1/81 is for the pressurizer

N
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I

1 vent. j

2 MR. LIPINSKI ,Ihat is on your test list. I did
)

3 not find the other two. Okay, thank you.

4 HR. CATTON: You ought to go get a DP cell at the

5same time and be prepared for January 1, 1982.

8 HR. M0ELLER: Any more questions or comments on
,

7 this item?

8 (No response.)

9 Did the Licensee, Mr. Clark, did you have any

10 questions or commeuts?

11 MR. CLARK: No.

12 MR. M3ELLER: Fine. Okay, let's move on, then, to

13 the next ites, which is item 10 on our schedule or agenda,

74 and this is listed as being one where I guess we will call*

15 first on the staff and then the Licensee. Most of the

16 discussion will probably be with the Licensee, but it is a

17 response to the ACRS recommendations contained in our

18 December 11, 1980 report, the status report on restart of

19 the TMI Unit 1.

20 MR. SILVER: Dr. Moeller, in discussing this with

21 the Licensee we agreed it might be better for the Licensee

22 to go first on this item.

23 MR. M3ELLER: All right, let's do that.

24 Mr. Clark.

25 MR. C!.A3K: On the reliability assessment it will

,
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i be M r. Broughton.

2 F. R . MOELLER: Fine. -

3 MR. BROUGHTON. I intend to go through these

4 slides f airly rapidly because some of the material has been

5 previously covered.

6 (Slide)

7 The item we are addressing is the comment that we

8 should perform reliability assessments of the plant as it

9 has been nodified, and there are several reasons given for

to that. It is recommended that this work be undertaken but

11 not necessarily be a requirement for the restart of the

12 plant. What I had intended to cover was what we have done

13 a t TMI-1 with regard to evaluating how these many changes

14 have aff ected the power plant, a few key results fro.m our

15 evaluation, and also discuss our future plans for work in

16this area.

17 (Slide)

18 Briefly, the things that we have accomplished

191nclude reviewing each individual modification prior to

20 implementing it to make sure that in f act the net impact on

21the plant is positive. We have reviewed the collecti,ve

ZZeffect of all these modifications with respect to the

2311 censing basis for the plant as documented in the final

24 saf ety analysis report, and we have also evaluated the,

25 collective effects of these modifications to see what type
|
|
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|

1 of impact they will have on the integrated plant operation, i

|

2 the normal operation that' we would expect on a day-to-day )
I

3 basis.
'

:

4 The work that we have planned for the future

5 includes through the test program making sure that our

6 predictions of how the changes will affect the plant are in

7 f act accurate predictions. We are planning to do an

S integrated probabilistic risk assessment for the TMI-1

9 pla nt. Tha t would be initiated later this year. And I will

10 mention some studies that we have under way, which I have

11 ref erred to here as systems interactions for specific events.

12 We do not intend to imply that this is the
_

13 comprehensive systems interaction study th.at has been

14 discussed in .so*me detail in the past.
"

15 (Slide)

16 Here I have tried to group some of the major

17 changes to the plant in the area of additional alarms and

18 additional indications in the control room. Rather than go

19 through each of these in detail, let me simply point out

'

20 that looking individually at changes, it is clear that there

21 has been some benefit to it or we would not have put the

22 change in.

23 When we start to look collectively at the changes

24 we start to see some detrimental attributes. For example,-

25 we have added probably on the order of 80 alarms to the
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1 control room during the shutdown period, so in order te
.

2 accommodate those we have had to . add an additional
!

3 enunciator panel and tried to integrate that into the
|

4 existing control room so that the additional alarms are

Creally useful to the operator. That presents quite a few

6 challenges in the proper implementation of the design.

7 The itea that I have at the top, the significant

S improvement, was discussed yesterday by Mr. Chisholm. I

9 would just like to reiterate why we think the changes we

10 have made to the NNI/ICS power supply system are in fact

11 significant. If we look at the configuration of the power

12 supplies prior to the modifica tions, we found that there

13 were several different f ailures of individual power supplies

14 which would require that the plant be controlled in a feed.

15 and bleed cooling modc. inj ecting primary coolant into the

16 primary system and exiting it, say, through a relief valve.

17 Ihe modifications we will have installed before we

18 start up will now allow us to deal with the same power

13 failures, but instead of having to us2 the primary feed and'

20 bleed will allow us to continue .o use the steam generators

21 to remove decay heat. So we feel that is significant

Z2 because it dramatically =hanges the consequences of one of

23 these power supply loses.
4

n 24 MR. ERR 4 Will you still be able to use feed and
!

25 bleed if you need to?
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1 MB. 3R00GHTON4 We would still be able to use feed

2 and bleed if we needed to. It would now take multiple

3 f ailures bef ore we were in a situation where we were

4 required to use feed and bleed.

5 The next two slides I have in there simply

6 summarize that, and I will skip over those.

7 (Slide)

8 This group of changes here are ones that could

9 have some effect on the performance of the plant. By that I.

10 maan the dynamic response to va rious initia ting events.

11 What we found was that some of the dynamic response changes

12 could be predicted f airly easil.v ahead of time. There are

13 almost separate effects on how t e system might work. But

14 some of the changes were very in.t er a ctiv e , cad in order to

15 evaluate how that would 9ffect the plant, it wa s uecessary

16 to do some dynamic analysis considering these modifications.

17 So the ones I have listed on the lower portion of

18 the slide are specific changes which we considered in-

19 dynamic plant analysis. They include thing s like changing

20 the setpoint of the reactor protection system for the high
;

21 pressure trip, a change in the power operated relief valve

Z2setpoint, an ticipatory trips on loss of feedvater, and

23 turbine. ,

i

24 MR. KERR You said these modifications were

25 considered in the evnamic analysis. These are modifications
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1 which have occurred or modifications that you are

2 considerin7 _

3 MR. BROUGHTON: These are modifications we have

4 made to the plant and will be in effect at the time of

5 restart. And since we did not have any experience in

6 operating the plant with these modifications, we set up

7 dynamic models to study how the plant should respond given

8 these new setpoints and flow rates.

9 3R. KERRs Thank you.

10 (Slide)

11 MR. BROUGHTONs The results of this analysis work

121s documented in the report that na filed on the restart of

13 THI-1. We looked at two things. First of all, given these
,

14 changes, would we effedt the licensing analysis as indicated.

,

151n the FSAR ? The conclusion was the licensing analysis

16 still remained valid for the plant. However, we did see

17 quite a f ew changas in the expected plant response.

18 The first item under the setpoint inversion of the

19 relief valve and the protective system we did discuss in

20 some detail yesterday, the fact th a t we will now have more

21 events which will cause reactor trips because of this change.

22 The last item is one that I want to spend a minute

23 or two on because it is something which we were not aware of

24 until we actually got the analysis results. The change in

25 the emergency f eedwater system which initiates all three

i

I
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'1 ema rgency f eedwater pumps whenever that system is required,

2 versus one pump which was the initial design, does increase

3 the reliability of. having the emergency feedwater system on

4 demand.

5 However, because of the increased flow rates that

6 result from the emergency f eedwater system, also.

7 increases the potential for overcooling the system when it

8 is initiated.

9 MR. ZUDANS: Have you done on this last item any

10 analysis to show how serious it is?

11 MR. BROUGHTON: Yes, we have. The next slide is

12 an indication of what I mean when I say overcooling.

13 (Slide)

*

14 This is the cold leg temperature in the reactor
'

15 coolant system , and this would be the time since the plant

! 16 was tripped and the reactor coolant pumps were stopped. The

17 initiating event might be a 1 ss of off-site power or'a

18 f ailure of the reactor coolant pump power supply. To take a

191ook at the plant response prior to making this

20 aodification, it is this trace labeled one EFW pump.

21 The plant stabilires at its design temperature

22 following the initiation of the transient. In the case

Z3 where three feetviter pumps are started, if they are allowed

24 to develop full flow then we will wind up with a much

25 reduced cold leg temperature which is a result of filling up

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON. 0.C. 20024 (202) 554 2345

. . - - - -.



._.

.

409

.

1the steam generators at a much faster rate than would be the
,

,
2 case with one pump.

3 If this is continued out,'the system will come

4 back to the proper design temperature. The transient may

5 take on the order of 15 minutes or so.

6 ER. ZUDANS: This only shows about a 30 degree

7 dif ference.

8 MR. BROUGHTON: Yes. In this case the difference

91s about 30 degrees. .

10 MR. ZUDANS: It is rather slow.

11 MR. BROUGHTON: It takes 5 to 10 minutes, that is

12 correct.
.

13 MR. ZUDANS: Significant.
,

14 MR. KERRs What did you conclude, that it would be
.

15 better to have automatic initiation with three pumps or one

16 pump?

17 MR. BROUGHTON: We feel that this is an

18 undesirable situation to have operationally, so we are

191ooking at ways to prevent the overcooling while starting

20 the three pumps.

21 MR. KERR I do not understand what that means, an

22 undesirable situation to have operationally .

23 MR. BROUGHTON: Some of the things tha t can happen

24 to you in this situation, f or example, is since the plant is

25 going to respond diffetantly following this event than the

ALDERSoN REPORT'NG COMPANY. INC.
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1 operator is used to seeing, he may not realize that he has
|*

2 some other malfunction occurring. For exam ple, on top of

3 this problem I have a turbine bypass valve that malfunctions

4 or a steam safety valve that malfunctions. That abnormal

5 performance may be masked, so it may not ba possible for the

6 operator to determine whether the plant is doing what it

7 should or not.

8 So from that standpoint it is undesirable.

9 MR. KERR You mean your operators are used to

10 seeing one f eadpump come on.

11 MR. BROUGHTON: That is correct.

12 NR. KERR: What is to prevent them from getting

13 used to seeiag three ?

14 ER. BROUGHTON: With analysis, with training on-

.

15 the simulator we hope we can get them ready to see three
.

16 bef ore we operate the plant. We prefer to have them ready

I'7when we operate the plant rather than let them gai7

18 experience through plant operation.

19 53. KERR: What are the other negatives of having

20 three come on?

21 MR. BROUGHTON: If this overcooling is severe

ZZenough, prassurizar level can be lost. You can actually
,

Z3 * -tn the pressurizer.
|.

24 MR. KERR: Is that the way you expect the plant to

25 perform ?

.

|
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1 MR. BROUGHTON: This is the way we expect the !
!

12 plant to perform.

3 MR. KERR Is tha t severe enough to affect
,

4 pressurized operation adversely?

5 MR. BROUGdTON: It may, depending on the initial

6 conditions For example, if it is i very low decay heat

7 situation, if you have just started up from a long shutdown,

8 this overcooling rould be severe enough to cause a loss of

9 pressurizer flow.

10 The last i tem tha t I have on the list is when you

11 do recover and bring the system temperature back up to the

12 normal value, that causes an increase in primary system
0

13 pressure which may challenge primary relief valves. So
~

14 again, that is an undesirable aspect of performance that we-

15 would like to avoid. Based on these analyses we have --

16 ER. 50ELLER: Let me ask, has the staff examined

17 this in the same manner and do you have any comments?

18 NR. NOVAC: Dr. Moeller, the specific analysis
,

19 here we have not seen before. We recognize a number of

20 operating reactors that have what I would call more or less

21 one of s kind steam drive turbine f eedwater pumps, for ,

|
22 exa mple, that the automatic initation may in fact inhibit ;

23 the kind of performance they would like to see. We aret

241oo king at those plants individually.

25 The capacity of the feedwater pumps may be more

1

,
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1than you would normally want to see. In other words, there

2 are a number of transients where it would be desirable not

3 to have 300 percent feedwater capacity come on automatically.

4 3n the other side of the coin, we want to make

5 sure that in the event feedrater is required, consistent

8with a variety of events which may occur where you have had

71oss of some trains of emergency feedwater, that there are

8 systems that still will come on automatically and it is not

- 9 required of the operator to bring on a system manually.

10 Now, wha t I am really saying in a summary

11 statement is that the staff is reconsidering a number of

17. these requirements individually on operating reactors as the

13 design of the plant as it exists today suggests particular

i 14 problems, and we have in ef fect aodified this position on

15 plant-specific reviews.

18 MR. KERS: I think he is saying no. Has the staff

171ooked at this analysis?

18 MR. NOVAK: For this analysis the answer is no.

19 ER. BROUGHTON: Based on what we learned from this

10 analysis, we developed some actions --

21 MR. ZUDANS: Could I make here a remark? ,Do you

22 have to sta r,t one, two, or all three of the pumps? I mean 1

23 1t is automatic starting. The logic --

MR. BROUGHTON: One of the problems with what you24 ,

25 need is the decay heat history.
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1 MR. ZUDANS4 You know that.

2 MR. BROUGHTON: I don't know that because it

3 varies. If I hsva been running for a long time at f ull

4 power ~with a very high decay heat level, then starting all

5 three pumps will not give me this severe overcooling.

6 On the other nand, if I have been operating a very

7 short period of time, after refueling, for example, and I

8 have very low decay heat, this becomes a fairly serious

9 problem. It is a very difficult parameter for the system to

10 sea sure.

11 MR. KERE: It is clear they need a computer,
.

12 Zonons.

13 MB. LIPINSKI: One pump does the job in all cases,

14 correct?
,

15 MR. BROUGHION: One pump is sufficient in all

16 cases.

17 MR. LIPINSKI: There is logic that says if I have

18 three pumps, one out of three is suf ficient. If the first

19 one up does not succeed, you start a second one up. If it

20 does not succeed, you start the third one, and you can
!

21 design very simple logic that does not involve computers to

22 do th a t , automatic start.

23 MR. BROUGHTON That is an option. We have

24 considered some other options, and I have listed those on

25 the next slide.
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1 MR. KERR: As I sail yesterday, we also design

2 automobiles around this table, so --

3 (laughtar.) )

4 3R. ETHERINGTON: You mentioned loss of level in

5 the pressurizer. I think in fact a cooldown to 515 degrees

6 will not lose level, assuming you are starting from the

7 siddle of the range. Am I wrong on that?

8 ER. BROUGHTON: I think in this particular
I
<

9 transient we did not lose pressurizer level, you are correct. |
- \

10 I think it went down to 10 or 20 inches, which is normal.

11

12

13

14
. .

15 .

.

16

17

18

19

20

21

22

*

23

24

25

.
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1 dB. M3ELLER: Go ahead.

2 MR. BROUGHTON: On this next slide I have

3 indicated what actions we f eel are adequate to deal with

4 this over-cooling potential both at the time of restart.and

S in the longer term. We believe that by limiting the flow to

8 the generators, this over-cooling potential and there are

7 three different ways that we are looking at. The first

8 would be to install a passive device in the line, a

9 cavitatang Venturi case.

10 We have modified operating procedures such that

11 they will deal with this event, and operator training has

12 been commenced. In the longer term, the only additional

13 change 'we might make is to look at the selection of the

14 steam generator level that we feed to following a loss of

15 coolant pumps to ensure that if that,is higher than it needs

18to be, that it is reduced to some point such that we can

17 minimize this over-cooling potential.

18 MR. LIPINSKI4 Your proposal of the Venturi's, is

19 tha t single Venturi from all three pumps?

20 MR. BROUGHTON: It would be a Venturi in each of

21 the three lines tha t f eed the steam generaters, so we would

22 be limiting flow to the A generator and to the B generator.

23 MR. LIPINSKI What is the probability that the

24 Venturi will plug? Do you have any idea what the size of j
|

25 tha t Venturi is?

i
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1' MR. BROUGHTON4 It is a large Ven turi. It is an

2 eight-inch line.

3 MR. lIPINSKI& I know, but what is the

4 cross-section of the Venturi?

5 MR. BROUGHTON4 I do not know for sure, but it is

6 several inches. It is a fairly large orifice. It is not a

7 series of large holes, for example. l

8 I mentioned that we have planned a probabilistic
i

9 risk assessment for TMI 1. This is a brief outline of the
.

10 types of things we would intend to get out of this study.

11 We would be trying to look at things that were

12 potential risks to the public and also, ways of improving

13 the reliability and availability of the plant. We would try

14 to, in addition to looking at random failures and common

15 mode f ailures, we would try to address also some common

16 cause events and external hazards. And we would intend to

17 use the results for addressing these areas of public risk

18 and availability.

19 We would hope to be able to get some feel from

20 this study as to what the relative benefits of one

21 particular modification might be as opposed to another.

22 MR. KERE: Do you plan to evaluate the relative

23 risk of your old PORY set points and trip points versus the
4

24 new , which produces trips?

25 MR. BROUGHTON: We had not gotten to that level of
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1 detail in the study, but I think because of some of the

2 questions that have come up about these things, those are

3 the types of details that we will specify.

4- (Slide.)

5 So in summary, while we have not done any

6 quantitative analysis yet, it is our assessment.that some of

7 the modifications we have made have resulted in increased

8 complexity to the plant and reduced availability, and

9 perhaps have caused some degraded plant performance.

10 MR. KERE: What do you mead by degraded plant

11 performance ?

12 MR. BROUGHTON: By this I particularly mean the

13 increased over-cooling potential due to the emergency

14 f eedvater system changes.

15 In order to really be able to quantify the effect

16of these changes we will need to do a probabilistic risk

17 assessment. The systems interactions studies that we have

18 done are things like the ICS/NNI study. There is a DC power

19 reliability study that we will talk about later today.

20 I believe those are subsets of what is really

21 intended to be covered by the systems interaction program.

ZZ Wha t we feel, by studying and looking at specific events, we

Z3 can gain a lot of the benefit f rom tha t type of an

24 approach. And it is our intention to continue to do this

25 same type of integrated analysis that led to the

|

|
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1 investigation of emergency feedwater system problems on
.

2 future changes we make to the plant.

3 MR. MOELLER: Okay, thank you. Do we have.

4 questions on this topic, which really is addressing the

5 first ites, then, in the ACRS letter.

6 MR. ZUDANS: I have one question. I know in the

7 very beginning you talked -- your planned activity in the

8 evaluation and safety and reliability includes systemr

9 interaction for specific events. Have you any example that

10 you plan to do that?

11 MR. BROUGHTON: Yes. One example I gave of

12 something that falls into that category was this NNI/ICS

13 power supply study. We will be talking later today about a

14 DC power reliability study, which I think falls into that

15 category. So we would be focusing on specific events that

16 could have an overall effect on the plant.

17 MR. ZUDANS: fou are not going to, for example,

181ook at control air system, RHR system, versus the reactor

19 coolant system?

20 MR. BROUGHTON: That is not what I meant by that

21 specific comment on systems interaction.
.

22 MR. ZUDANS: Okay.

23 MR. M0ELLERs Other questions or comments on this

241te m?s

25 (No response.)
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1 Okay. The second item listed in the letter was

2 the additional consideration for an unambiguous indication

3 of water level in the reactor pressure vessel. I think we

4 have pretty well finished that . yesterday.

5 The third item was the instrumentation to monitor
6 the position of the pressurizer PORY and safety valves in an

7 unambiguous manner. Does the subcommittee or consultants

8 have comments or questions on that?

9 (No response.)

10 Do you want to hear more about that?

11 ER. CATTON: We heard about that festerday.

12 MR. MOELLER: All right. The fourth one is a

13 review of a broader spectrum of accident scenarios to assure
~

14 better bounding of thermal mechanical effects on the RPV. -

15 No w , we have not -- do you want to cover that?

16 MR. ZUDANS: He just mentioned now -- .

17 MR. MOELLER: The overcooling. Do you have a

18 presentation on that?

19 MR. CLARK: Yes, Mr. Croneberger will speak to

20 t h a t .

| 21 MR. MOELLER: All righ t, fine. What we primarily

22 want to do is go over each of these items and just assure

23 ourselves that they have been adequa tely responded to. I |

|
24 can read while Mr. Croneberger is getting ready the quotes,

25 "that the ACRS believes that the licensee should review a
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1 broader spectrum of accident scenarios with regard to the

2 thermal mechanical effects of high pressure injection or

3 reactor vessel integrity. These studies need not be a

A condition f or restart."

5 ER. CRONEBERGER: What I am prepared to discuss

8today are twofold; the actions taken by us on behalf of

7 THI-1 in both status of the activities to date on the

8 subject of reactor vessel pressurized thermal shock, and

9 also, an indication of what our plans are as far as future

10 actions.

11 I was also asked and can dispense with it if you

12 choose to recap f rom a technical standpoint the work that
,

13 has been submitted to da te.

1-4 1R. M0ELLERs Do the subcommittee or the*

.

15 consultants want to hear the latter part? What does this

16 encompass, primarily ?

17 MR. CRONERERGER: A summary of the work that was

18 con tained in B AW-16 48, which was the last report prepared

19 f or the BEW owners and submitted here.

20 MR. MOELLER: All right, we vill forego that.

21 MR. CRONEBERGER Fine.

22 (Slide.)

23 The work to date has all been based upon the

24 transient d ascribed here for critical overcooling which

25 involves repressurization, being a small break unmitigated
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1 LOC A with extended loss of feed water. This investigation is

2 docunented in two BCW documents; BA*4-1628 and BAW-1648, both

3 of which have been submitted to the NRC for TMI-1

4 application .

5 There is also ME-12, B&W owners' group states

6 report, which was submitted to the NRC and there was a

7 f ollow-up on May 26th which identified our plant-specific

8 plans.

9 MR. CATION: Is your plant considered an older

to plant?

11 MR. CRONEBERGER: In what context?

12 MR. CATTON: The staff concluded that pressurized

15 thermal shock is a concern for older PWR vessels having high
.

14 copper content. Do you fall into that category?

15 MR. CHONEBERGER: I am under the impression that

16 ve do , yes.

17 MR. CATTON: Okay.

18 MR. CRONEBERGER: Now, to try to summarize, which

191s really going back to the last page, then, of what we

20 included that May 26th report, was an indication that there

21 had already been incorporated. changes in operating
,

22 procedures dealing with the thermal shock q uestion.

|
23 (Slide.)

s 24 That is addressing the throttling backup, HPI flow

I 25 af ter achieving a certain sub-cooling margin at the exit to

|
,

A
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1 the core. As was disussed at the prior meeting, we have
|

2 gursued the upgrading of the emergency feedwater system, !

3 tryin'g to minimize the potential for this transient.

4 We have been involved with the program as far as

5 the reactor vessel material surveillance program , and

6 coupled with that, continued to work wi th the BEW owners'

7 group on the reactor vessel materials program which they are

8 pursuing.

9 We are proceeding with a , plant-specific e valua tion

10 of THI-1 as it relates to the HPI cooling mode. Item 6 is

11 simply a fact that has already been accomplished. The THI-1
.

12 has always been operated with higher BWST temperatures than

13 were assumed in the B&W analysis. This is simply a
,

14 recognition of that fact. EPRI is involved with the reactor

15 vessel thermal shock problem and we will be following the

18 EPHI activities.

17 As Mr. Broughton has discussed ea rlier, there is

18 work relative to the ATOG effort and guidelines of ATOG as

19 they relate to thermal shock. Ihat is really all I have to

20 say as far as the status of our activities.

21 MB. ZUDANS: One question. TMI 1 did not have any

Z2of that material that gave problems previously.
,

1

23 MR. CRONEBERGER: THI loes have some welds with

24 copper contamination. The THI situation is different thans

25 the exteme case analyzed in the B&W report in that the
|

!
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1 critical welds, as concluded in that report which a::e
.

2 longitudinal welds directly under the code; that is, the

3 injection point for the HPI flow, indeed, TMI does not have

4 that configuration. The longitudinal welds are located -- .

5 MR. ZUDANS: I thought you did not have any

6 longitudinal welds.

7 ER. CRONEBERGER: I have a figure which is not

8 included in the handouts.

9 (Slide.)

10

11 MR. ZUDANS: Oh.

12 MR. CRONEBERGER4 Tha t is the configuration of the
4

13 welds, and again, HPI flow coming in through here. The cold

141eg no =les, and I am not sure which is the worst veld.

15 Longitudinal veld on TMI-1. I think it is one of these two

16 welds, which is well away from the nozzles, and therefore

17 the very conservative, non-mixing type of analyses which

18 were in that B&W report are not too terribly relevant as far

19 as the TMI 1 case.

20 TEI 1 is going to have to be evaluated making

21 dif ferent assumptions as f ar as mixing up HPI flow, plus the

22 flow coming through the vent valves and down the downcomer.

23 So the situation is substan tially diff erent, it we do have |

24 some copper-contaminated welds.

25 MR. ZUDANSs What is the BWST temperature?
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1 !?. CRONEBERGER: Between 75 and 80 .

2 MR. '.U D A N S : You do some heating?

3 MR. CRONE 3ERGER: It is insulated. There are

4 heaters in the tank, yes.

5 MR. ZUDANS: That is substantially different.

6 ER. 50ELLER: Any other questions or comments?

7- (No response.)

8 Thank you. We will move on, then, to the next

91 tem pertaining to the latter and that is the sta tus of

10 additional studies to identify possible events which might

111ead to the loss of both battery trains. And I gather Mr.
;

12 Chisholm is going to handle this.

13 3R. CLARK Yes.
.

'

14 MR. ZUDANS: Mr. Chairman, I forgot to ask a

15 question . BCW pisnts have specific calcula tions that show

16 you have no problem through aging?

17 MR. CRONEBERGERs For the worst case, which was

18 Rancho Seco -- .

19 MR. ZUDANS: For your plant.

20 3R. CRONEBERGERs To date, BCW activities have

21 been looking at bounding cases and the most critical case

22 evaluated, which was a conserva tive evaluation, was Rancho

Z3Seco. That was either a 1983 or 1984 date for that plant.

24 3R. ZUDANS: They had similar veld material?

25 MR. CRONEBERGER Yas, they had copper-
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- 1. contarinated welds. In their particular case, the

2 Longitudinal weld which was critical was directly below one

3 of the cold leg nozzles.

4 NH. ZUDANS: You have two things in your favor.

5 0ne is you have a tire temperature in the water, plus you do

6 not have the veld located in that critical location.

7 MR. CRONEBERGED: There are some other

8 conservatisms, also. For instance, HPI flow, the pump head

9 -- .

10 MR. ZUDANS: The cutoff head is lower, right?

11 MR. CRONEBERGER: Right. A lot of it was

12 bounding , so that the worst conditions as far as HPI flow

13 were concerned derived from one plant the worst possible

14 location, wo rst possible weld. There were a lot of
. .

15 conservatisms in there, and a number of those conservatisms
.

16 obviously had to be cut out as they relate to TMI 1

17 configurations.

18 MR. ZUDANS: Thank you.

19 MR. MOELLER. While the ne xt speaker is coming up,

20 did staff get the g value for the Susquehanna plant?

21 MR. NOVAK: Yes, it did.

22 MR. MOELLER: What was it?

23 MR. N3VAK On the rock it was .10, and for soil

24 1t was .15.

|
25 MR. M3ELLER: Thank you. .10 and .15. Thank you,

s
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1 those are comparable.

2 This next topic, at the November 28 and 29, 1980

3 subcommittee meeting' the licensee reported that you had a,

4 study underway to identify possible sources of events which

5 might lead to losing two ba tteries. So this is what we will

8be hearing, the progress on that study.

7 (Slide.)

8 3R. CHISH015: We do have a study underway. It is

9 a formal ongoing study to look at our DC power system. last

to January, the ACRS Subcommittee on Electrical Power Systems

11 reviewed a presentation by a staff consultant, .I believe,

12 which was on -- it was a probabilistic analysis of the loss

13 of both DC systems. And it was presented as a draft version

14 of NUBEG-066 6. And we have chosen to make this presentation
,

15 as a response to that report, and we have prioritired the

16 work we have been doing in our DC system study to take into

17 consideration the issues that were raised in that report.

18 ro summarire the important conclusions of that

19 report, th e report broke the types of f ailures up into two

20different types called Type 1 and Type 2. Type 1 failure is

21 the f ailure of the battery, the DC system, the batteries, I

22 guess, on iemand and the demand would not occur until there

23 was a loss of offsite power. So typically, that sould mean

24 tha t the ba tteries are not available for one reason or

25 another, and that vould not result in any kind of an

.
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1 undesirable occurrence until such time as you had a loss of

2 offsite power.

3 So the probability -- sall, first of all, the

4 report statad that in their review of LER 's and other da ta,

5 they concluded that the probability of unavailability of
-4

6 sultiple batteries on demand is four times 10 per demand.

7 And then they looked at offsite AC power sources,

8 and they concludei that the mean of the system that they had

91ooked a t would suffer a loss of offsite power at the rate

to cf .22 per reactor -- per year, per reactor. So that

11 therefore, the unavailability of multiple batteries on

12 demand would be, combining these two numbers it would give
-5

13 you nine times 10 per reactor year.

14 I would like to point out that that number is
. .

.15 hea vily dependent upon what the probability of a loss of
.

16 off site power is at a particular plant.

17 The Typa 2 f ailures would be f ailures which were

18 directly caused by either an operational or a maintenance

19 error that directly led to a loss of both DC power systems.

20 And their judgment was that the probability of that was six
-5

21 times 10 per reactor year.

22 I think there are two significant points that

23 ought to be brought out here. One is that these are roughly

241n the same order of magnitude. The otner thing is that the
i

25 dominant f ailures that lead to these events are common mode

|
;

l

|
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1 f ailures. In other words, it is not individual failures

2 which happened to occur at the same time, but things that

3 are common mode in nature.

4 The con =1usion was that taking these Type 1 and4

5 Type 2 f ailures, they, by themselves, represent 50% of all

6 of the core damage probability for all the accident

7 sequences that are studied. So that was a very significant

8 conclusion leading to the conclusion that this is a very

9 significant matter.

10 3R. ZUDANS: What does 50% in this context mean?

11 Does it mean the probability of core damage will be reduced

12 by half -- by a ' actor of 2, if this is not the case?

13 MR. CHI 5HolM: Yes, yes. .

14 3R. ZUDANSs Now, in absolute th at is all right.-*

15 ER. CHISHOL5s These are the conclusion from the

16 staff report.

17 MR. ZUDANS: The NUREG .

18 53. KERR4 Have you reviewed tha t NUREG carefully

19 enough so that you believe or disbelieve or are skeptical or

20not skeptiral of the results?

21 MR. CHISHOL3 We have not yet done a similar

22 probabilistic = nalysis f or~ TMI 1, although as Gary Broughton

23 pointed out, that is something we ought to do.

( 24 However, in similar work we have done, for

25 extmple, a t Oyster Creek, our conclusion is that we do not
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Ithink that it is quite that high; that this type of f ailure.

2 represents merely 50% of the total.

3 53. KERRs Is that because -- well, do you

4 disagree with the numbers or the allocation of this to the

'5 total cora damage contribution?

6 3R. CHISHOLMs I will get into this a little bit

7 as we go through it. I think there are features in TMI 1

8 where I would reduce some of these numbers. And I guess --

9 I do not have the Oyster Creek data at hand but I did talk

to te the people who did that study and they do not disagree

11 with this allacation of percentage, 50%.

12 MR. M3ELLERs In the Type 2 failures, if I follow

13 wha t you are sa ying , you a re talking about th e

14 unavailability of multiple batteries to do test operational

15 and maintenance errors. If you make a mistake on one, you

16 probably will make the same mistake on all of them. Is that

17 wha t you are saying?

18 MR. CHISHOL3: That is the type of failure.

19 MR. MOELLER: So you did take that into account?

20 MR. CHISHOL5 Yes. These are not by numbers.,

21 These are the numbers f rom NUREG-0666.

22 3kay, what I would like to do is essentially two

23 things. First of all, to describe some of the positive

24 steps we have taken as a result of conclusions and

25 recommendations, and secondly, in order to address this in a
|

l
I

l
1
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1somewhat, you know, quantitative way to point out some of

2 the differences between the TNI 1 plant and a plant that was
|

3 studied for this report.

4 18. N3ELLER: Could you move year mike closer or

5 something? You are fading out periodically.

6 NR. CH'I5 Holds There were certain recommendations

71n NUREG-0666; Foacifically, they concluded tha t if certain

8 things were accomplished, the contribution of this DC power

9 f ailure could be reduced from 50% to about 15. And these

10 items were prohibiting certain design and operational

11 features such as bus ties between th e re d unda nt systems, and

12 I will discuss how we are addressing that.

13 (Slide.),

14 Au9menting tests on mainten'ance activities -- and*

15I will have a little discussion about that the third was--

16 to incorporate reqeirements f or staggered test and

17 maintenance activities. That is a little more difficult to

18 a ddress .

19 I think my own conclusion as to what that means,

20 the test thac presen ts the most hazard for losing both

21 batteries is the battery discharge test that is done about

22 once every 18 months. There is a possibility there that

23 somebody dischargas one set of batteries, puts them back

24 wit hout restoring the full charge, and then goes ahead and'

25 does the same thing on a second set of batteries.
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1 I think what the report was recommending as that

2 that kind of test not be done one af ter the .other, but

3 staggerad some months apart ,

4 hR. KERR: Has anyone given any thought to whether

5 that test should be done at all or not?

6 MR. CHISHOLE: We are looking into tha t. We are

7 trying to talk to talk to some battery manufacturers to see

8what the benefits and drawbacks are of those tests. It is a

911ttle dif ficult to stagger those tests because the only

to time we can run them is during an outage, and it means,

Like, we is them once every 18 months or something like.

12 that. To stagger would mean doing them less frequently.

13 I think what that test does tell you is, it does
,

14 dive you a good b*enchmark on where our battery condition.

15 1 s. So I think the way we feel about it right now is that

16this is a good test to run. We would not want to do it any

171ess f requently than on refueling outages.

18 MR. MOELLER: I guess you could' stagger it as well

19 as have dif ferent people do it, both of whom, of course, are

20 qualified.
_

21 MR. CHISHOLM Yes.

22 (Slide.)

23 I would like to put ap one simplified view of the

25DC system at Three Mile Island. It has been drawn in such a

25 w ay as to emphasize sone of the things we have been talking

.
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1abouts bus ties and so forth. The one th?'g th a t may not be

2 very clear in here is this is a four-battery system, and I

3 would like to briefly put up another slide to show how these

4 batteries are tied in.

5 (Slidd.)

6 This gives one-half of the battery system, and

7 this is a full line diagram. One side is a red and yellow

8 battery. Each one is 115 volts. Each one has a separate

9 charger, a red and yellow charger. There is a standby

10 charger which can be switched to back up either one of these.

11 They are tied together so they are not completely

12 ind ependen t . You cannot call it a four-battery independent

13 system. There are 230 volt loads; in fact, most of the
.

14 distribution panels have three wires going to them.

15 These lines represent lines to invertors which

16 come off of 115 volts.

17 (Slide.)

18 So I will go back to the one line again. I think

19 one of the significant pluses in this system is tha t we do

20 have stand by battery charge rs which precludes the need for,

21 for exampla, if you had to service one of these battery

22.aargers and take it offline. That would mean that this

23 battery was not being charged. That would be a reason for

24 tying these systems together.

25 So the fact that we do have standby battery
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1 chargers eliminates a lot of the need f or tying the system

_ 2 together. The major culprit in the NUREG-0666 study was

3 this type of bus tie. It would be nice if we could eliminte

4 it. There are certain times when we need it. One time when

5 we need it is when we run this battery discharge test.

6 3R. KERRs In your review of 0666, do you agree,

7 that that common tie is a big a contributor to malfunction

8 as that study concluded?

9 MR. CHISHOLM: Yes, I think it is. I guess I am .

10 not prepared to either accept o r - .

11 NR. KERR: I am not trying to get you to be

12 critical of that study, but that study, the allocation of

13 risk there is a aatter of judgment because experience with
,

14 tha t is limited. Hence, one, i;t h ee'ms to me in order to use

15 the results . has to examine the basis for that risk

16 allocation before one uses it with much confidence.

17 MR. CHISHOLMa '41 th o u t -- you know, without -- I

18 would say for the Type 2 failures, that is the major

19 contributor to it; operational errors tha t could lea d to

20 degradatiCn of the batteries,

21 What we have done to address that is to first of

22 all , we have put administrative controls on these switches.

23 They are going to be padlocked open. And we have procedures

241n place that will not allow those switches to be closed

25 except at cold chutdown when the battery discharge test is

!
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2 I guess there is a certain tet.lency that if you

I
31ost one bus, the operator might try to ge". certain loadsi

4back on. He might then tie these buces together, which

5 leads to the kinds of situa tions that could leave to

6 f ailures of both.

7 3R. KERR It seems to me -- and I apologize for

8 saying the obvious -- but, it is not enough just to know

9 that something is possible. One needs some sort of feel for

10 h o w probable it is.

11 If a man from Mars came down and looked at a

12 two-lane highway which permits traf fic to flow in two

13 directions simultaneously, it seems to me he could find all

14 sorts of common. modo f ailures there, and indeed, such common

15 mode f ailures do oc ssionally lead to head-on collisions.
.

16 Bs.t it is rather remarkable how many automobiles move past

17 each other scing in opposite directions at 55 miles an hour

18 without head-on collisions.

19 So it seems to :Je, one, I am simply succesting

20 t ha t people with operational experience ought to look a t

21 those kinds of conclusions f airly carefully before they use

22 th e m .

23 MR. CdISHOLMs Okay. I believe that if one had a

24 f ailure of one system and the operators did not have

25 instructions to the contrary that their first reaction might
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1 he to try to restore some of these loads by tying these two

2 systems together. And we concluded that that is not the

3 right thing to do.

4 So one thing we have done is we have written two

5 sets of procedures, one for the failure of this bus and one

6 for the f ailure of that bus. We have given them specific

7 instructions on what he should do to restore power. He

8 takes particular note of not using that bus tie to possibly

9 propagate f ailures from one system to another.

10 So, you know, with the procedures that have been

11 written, the administrative controls placed on those

12 switches, we think we have pretty gk od assurance that those

13 switches will remain unclosed except at cold shutdown.
,

.

14 Ihere is'another way that the buses can be tied
,

15 together. We have two distribution panels down here which

16 feed the 230 kV substations. The reason that they were put

171n there in the original design was that there was -- it was

18 f elt there was a need to make the trip circuits on certain

19 circuits very reliable. However, in reviewing that, we

20 found those breakers already had dual trip coils on tham and

21 they were already fed from diverse sources.

22 So we concluded that the ability to tie these two

23 things togather vis not needed, and we a re disabling this

24 bus tie. That is being removed.
f

I 25 The other reason we are removing it, altho ugh this
i

l
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1 bus tie is in an seem which is a controlled area of the

2 plant where access is controlled, this one was not. It was

3 out of the switch yard.

4 The other area that we looked at were these two

f 5 disconnect switches. There was a recent event at Palisades

6where an operator left both of those switches open after

7 doing some tests. And we looked at that and felt that there

8was a need also to administratively control the switches.

9 So these switches are being locked closed, and there will

to also be procedures in place that they can only be opened

11 during cold shutdown. They have to be opened as part of

12 this ba ttery distribution test tha t we talked about b.ef ore.

13 MR. M0ELLERt How much more do you have, Mr.

14 Chishola? .

15 MR. CHI 5HOLM Okay, I can go throuch the rest of

181t rather quickly.

17 3R. 33ELLER: I think we had better wrap this up.

18 MR. ZUDANS: We have some -- .

19 MR. MOELLER: You have some questions? Why don't

20 you ask those? |
,

21 3R. ZUDANS: Maybe it comes from ignorance but

221et's take a chance anyway. You have a set of batteries on

23 the extreme right and a set of batteries on the extre;.e left.

24 MR. CHISHOLM. Yes.

25 MR. ZUDAFS: Why couldn't you direct the power
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1 from these batteries selectively to either one bus or the

2 other bus and elizinate that other completely? What is the

3 reason you couldn't do that and interlock them in such a way
,

4 that you can only feed the given bus from one of the battery

5 sources and not Ecom both st the same time?

6 3R. CHISHOL5 The reason that we need this switch

7 is that when we are discharging these batteries, we open

8 this switch, put a load on here, and then in order to feed

9 these othet loads we only have this one battery.

10 HR. ZUDANS: Which is which? Did you disconnect

11 that one?

12 53. CHI 5HOL5: This one.

13 3R. ZUDANS: You would htye a battery discharge
.

14 position on, that switch, then. You cou]:1 read by the.

15 similar position of the switch on the other side, both

16 pluses. You do not need the connection where you have it.

17 You have tne selector connection a t the battery.

18

19

20

21

22

23
|

|
24-

25

ALDERSoN REPORTING COMPANY. INC.

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

.



438

1 Supposing that was a three-vsy or so switch?

2 MR. CHISHOLMs Remember, we are talking about

3 switches that --

4 MR. ZUDANS: But so that the impact connecting

5 switches do the same, don't they? Ihe ones that you have

6 problems with, they also carry 1,000 amperes. ,

7 MR. CHISHOLM I'm afraid I do not understand.

8 MR. KERR: Are you suggesting that the two buses'

9 be connected together permanently?

10 MR. ZUDANS: In the middle of the picture cut it

11 com pletely , no connection whatsoever. Take the battery

12 power and send it to either one or the other bus selectively

13 with that switch that is about the battery line.

14 MR. CHISHOLM If I understand you correctly, I do
. . ,

15 not think -- .

.

16 MR. VERR Tell him it will not work.

17 MR. CHI 5HOLM: I do not think it will work.

18 XR, ZUDANS: I said I .ehould not ask the question.

19 (Laughter.)

20 MR. MOELLER: Any other questions?

21 (No response.)

22 XR. MOELLER: Why don't you just wrap it up then

23 on y our final conclusions?

24 MR. CHISHOLM We did come to some conclusions,

25 and I will be very brief here.
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'

1 (Slide.) I

2 Iaking credit -- I did not get into what we have

3 one in the way of surveillance and maintene.nce testing, but

4 ignoring that and just taking into account several factors

5 restricting the use of the bus ties, the fact that we have a

6 standby battery charger, we also took credit for the f act

7 that I think we have much more reliable offsite power source

8 than is given credit in the report.

9 We felt that this is a relative caduction in the

10 system unavailability f rom the numbers in NUREG-0666; but we

11 felt we can reduce that by a factor of .003.

12 3R. MOELLER4 Okay. Well, thank you.

13 I think this is a good point for a break. We will

14 take ten minutes. *
,

15 (Recess.)

16 MR. HOELLER: The meeting will resume.

17 Prior to taking up the next item, let me remind

18 the subcommittee members th e . at the end of the formal

19 exrhange of inf ormation, I will be polling you not only as

20 to whether -- f j rct as to whether you think this review has

21 reached a stage at which it would be the subcommittee's

22 recommendation for the Licensee to appear before the full

23 committee to have the full committee consider the restart.
!

24 And secondly, if indeed you agree that the Licensee is ready

25 to appea r, . wha.t .are the topics that will be discussed or

|

|
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1 should be discussed. . |

2 And then I would also want to prepare for, with

3 your help and that of the consultants -- the consultants

4 would assist on what topics should be presented to the full

5 committee if the subcommittee votes to have them appear,

6 plus what; topics would we recommend the committee censider

7 putting in a letter, if indeed the Licensee appears and such

8 an ACRS letter or report is prepared.

9 2e do have a number of items remaining to be
.

10 covered, and several subcommittee members I know need to

111 eave about 1:00; so I am hoping we can move along.

12 The next couple of items I think we will take up

13 rather rapidly or cover them rather rapidly. The first one

14 is the response of the Licensee to the additional comments

15 t!.a t were in the ACRS letter of D2: ember 11, 1980, and these

16 pertain to hydrogen control and filtered venting systems.

17 Who will be responding on that? Okay, Mr. Wallace.

18 MR. WALLACE: Sir, if I could indicate just

19 briefly, with regsrd to that issue there ha ve been a number

20 of intervening events since the last meeting with regard to

21 generic rulemakings and other industry activities, the

22 establishment of the AIF in-core task force and subsequent

23 activities sponsored by' that ind ustry group.

24 GPU has not undertaken any specific activities

25 since the last committee meeting, and I would indicate that
|

|

|
|
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1 our initial activities really were only in two very limited

2 a r e a s.. The first was the hydrogen study which Dr. Catton

3 asked about earlier, and secondly, a very, very microscopic

4 assessment of the capability of the containment to witnst :nd

'
5 limited Wydrogen detonations.

6 MR. MOELLER. Okay. Fe will relay that

7 inf ormation, of course, on to the full committee. I would

8 off er one comment, that the two items we are discussing are

911sted as added comments or additional comments to the

10 letter. Even so, however, they simply quote recommendations

11 that the committee had made, you know, in the past in other
.

12 reports.
./

'13 So I,do hope and encourage you to give them due
'

14 consideration. And undoubtedly you will be asked, if the

15 subcommittae votes f or you to appear before the full

16 committee, you undoubtedly will be quizzed on these two

171tems at that meeting.

18 3kay. The next thing then on our list is agenda

191 tem 11, which is miscellaneous items, several of which we
.

20 have already covered . The first one though is internal

21 flooding , and there we are referring to the event that
,

22 occurred pa rticula rly a t Indian Point, and we want to know

23 -- we talkad about it very briefly yesterday, but we would

2411ke a report from you, very brief, on what you have done to

25 assure you do not have flooding of your containment.
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1 MR. CLARK: Mr. Wallace will also speak to that.

1

2 1R . MOELLER :- All right. :

)
3 MR. WALLACEs Let me summarize first that there

4 was some consideration in the original design of TMI-1 for

5 flooding "not only in the containment building but also in

6other areas of the plant. In that context it was associated,

7 with hydrogen pipe break criteria th a t was developed as a

8 basis for the FSAR.

9 Since that time we have done a number of other

10 narrow evaluations, but no broad evaluations of flooding.

11 Those narrow evaluations have included considerations of

12 river water systen flooding potential within the building.

13 We found there is no river water system failure that we

14 think wo uld be a particular hazard within* the building. The
_

15 systems in themselves are all f airly concentrated in

16 location and go through a heat exchanger vault where

17 subsequent interns 1 systems and heat exchangers are

181oc a ted . So the localization of tha t flooding would take

19 place in the heat exchanger vault for safety systems.

20 MR. MOELLER: You say none that you think. Have

21 you done some quantitative analyses to give yourself some

Z2 confidence?

23 53. VALLACE: To the extent we have evaluated --

, 24 and I do not mean to propose that this has been an

25 all-inclusive evaluation of all possible flooding sources.

!

|
|

!-
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1 We have evaluated the heat exchanger vault to the extent

2 that for an 8,000 gallon leak , which is equivalent to the

31argest capacity pump in the river water systems, there

4 would be approxima tely 30 minutes before you would flood the

5 heat exchanger vault. And we think that that is an adequate

6 amount of time to take the necessary actions for ths

7 operator to stop the flooding.

8 MB. OELLER: And he would note that this event is

9 underway.

10 MR. WALLACE: Yes, sir, he would,

11 MB. MOELLER: And you have looked at the Indian

12 Point event and analyzed that in terms of its implications

13 on your plant.
~

14 MR. WALLACE: We ha've icoked at the potential for'
.

15 flooding in the containment building in two ways. There is

16 the capability for non primary system flooding in the
1
'17 containment building, and Mr. Slear yesterday described our
1

18 short-term and long-term plans for instrumentation to detect

19 tha t type of flooding.

20 We have also isoked at sajor primary and secondary

21 system ruptures and the associa ted ECCS or secondary fluid

22 additions that could occut'to ensure that all the safety

23 equipment in the containment would survive that flooding,

t 24 and it would not be submerged.

25 "3. M0ELLES: Okay. Do we have any questions or

J
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1 consents on that topic?

2 (No.rasponsa.)

3 38. MOELLER: Okay. Let's move on to seismic

4 interaction. Have you studied that?

!5 3R. WALLACE: Again, we have not done a

6cosprehensive study. As Mr. Broughton indicated, ther0 will

7 be certain common cause events that will be considered in

8 our probabilisti: risk assessment.

9 52. 50ELLER: So whatever has been done is being

10 done in your probabilistic assessment.

~

11 3R. WALLACE: Yes, sir, I think that is correct.

12 3R. MOELLER: Okay.
.

13 MR. WALLACE: I would mention the other discussion
,

14 on masonry bicck walls is the other activity that might fall*

151n that category.

16 3R. MOELLER: It would, oka.y.

17 MR. ZUDANS: Are there considerations in your

18 design where the nonseismic systems might affect the seismic

19 Ca tegory 1 structure systems; in other words, the proximity

20 to and interaction in that sense?

21 5R. WALLACE Excuse me o e moment.

22 (Pause.)

23 MR. CRONEBERGER: If I could try to respond to

24 tha t , for the modifications, the seismic interaction

25 question is b=ing e xplicitly ad.d ressed.
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1 Now, as once mentioned in one area on the masonry

2 block walls, soae of the previous d esign is being

3 reassessed. There has not been any comprehensive

4 re-evaluation of the nonseismic interaction with the seismic

! 5 or the seismic systems done, although there is no known

6 substantial deficiency in the design either.

7 MR. MOELLER: Okay. That is helpful. I think I

8 have a basic question that initially I thought applied to

9 both the first two itams, but now it applias primarily to

10 the item on the hydrogen control and filtered venting, as

11 well as on some other studies that we discussed ye s te rda y .

12 It seems to me in reviewing with you a range of

13 dif ferent studios that the staff has asked to be done by
>

14 certain dates and so forth, plus the additional remarks
.

15 relative to the hydrogen control and filtered venting
,

16 studies, that several members of the committee asked be

171oo ked into, your progress is not all that -- what is the

18 word I neel -- it is not sufficient, let's say that, or it

19 does not appear to be sufficient.

20 Why? I mean is this a shortage of people to

21 anaign to it, or simply tha t it has not ranked high enough

22 in your priorities ? What is the -- you know, that is the

23 flavor that I get; and I need to know why.

24 MR. CLARK: I think two c.omments on that. On the

25 hydrogen and the vented containment, which are really
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1 generic kinds of issues --

2 MR'. MOELLER: They are?

3 MR. CLARK And which are being addressed on an

4 industry-wide basis, and which are the subject of

5rulemaking, and you know, we are supporting the industry

6 efforts. But I guess we felt that it was not appropriate,

7 considering all the constraints we have, for us to undertake

8 by ourselves a study of those issues in parallel with the

9 industry ef f orts. -

10 MR. MOELLER4 Okay. Then I will take your answer

11 that you are participating in the generic approach on an
.

12 industry-wide basis, and you are saying, too, that you

13 really did not feel that individually or alone you could

14 .n ece ssarily contribute a whole lot to that,' is that it?

15 MR. CLA1K: I do not think we feel by making an

18 individual study we could contribute a whole lot more than

17 by being part of the industry study, and I think we felt it

18 would be a significant com=itment of resources which is

19 better applied elsewhere.

20 MR. MOELLER: Okay. That is a response.

21 MR. CLARK Also, we felt that since the ACRS

221etter, since those comments were generated that there have

23 been developments with regard to the industry study and with

24 regard to the rulemaking which in our minds might even, you

25 k no w , change the opinion of the committee members as to the
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1 need for us to proceed on our own. -

2 MR. MOELLER: All right. Let's go on to the next.

31 ten which is the status of reliability analysis. We have

4 already covered that.

5 Now we are going to pick up five or six items

6 which were submitted to us by Mr. Ma rvin Lewis, a r amber. of

7 the public who has written us several letters, and they

8 represented concerns to him; and theref ore, in response to

9 his inquiries we wanted to put them on the agenda, which we

10 have done. And a number of them we ha ve already covered,

11 but those which we have not we wanted to take up at this

12 tim e.

13 Ihe first one, the hydrogen gas control, we have

14 already covered. Now, he did comment on the environmental.

15 impact assassment for TMI-1, and I realire we do not -- the

16 committee does not make that a part of their reviews in

17 general.

18 Does the staff have any comments on this that

19 could help us or help Mr. Lewis?

20 MR. SILVER: Mr. Lewis, of course, is an

i 211ntervenor in the hearing, and as such I presume is

22 knowledgeable of the discussion that ongoing right now j

1

[ 23 bef ore the Board in fact. I

|;

s 24 The staff feels that it was not required to

25 produce an EIA or an EIS --

|
|
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1 MR. MOELLER: For the restart.

2 MR. SILVER: For the restart.

3 MR. MOELLER4 Secause one had been done already.

4 MR. SILVER: One had been done du ring the original

5 Licensing. We prepared an EIA which told us that there were

6 no significant impacts beyond the original EIS, and

7 therefore, no further EIS was required. This has been

8 challenged by various of the intervenors, and the Board has

9 not yet ruled on this matter.

10 3R. MOELLER: Okay. That helps us. I did not

11 have the background on that.
~

12 Ihe next one is the status of the block valve
.

13 investigation. We have discussed that.

14 Next, the overrooling trinsients. We have*

15 discussed those.

16 He raised a question which we did not cover in the

17 emergency plan review, the care and feeding of farm animals

18 during an evacuation. Does FEMA -- I guess we should have

19 asked the Pennsylvania group what they were doing.

I20 Do you have comments?

21 MR. SILVER 4 This is a contention in the emergency

22 planning portion of the hearing and has in fact been

2311tigated or been heard since the writing of the le tter. I

24 can discuss very briefly the outline of what was said.
,

25 MR. MOELLER4 All right.
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1 MR. SILVER: The thrust of the contention is since

2.f armers .have such a huge investment in livestock that they
,

!

3 would not leave the -- that is, the farrers would not leave |

4 unless the stock is protected.

5 The tastimony presented did discuss ways to

6 protect livestock and cheltering and so forth, and it was

7 made clear that of course the rules do not cover property,

8 which livestock of course is, and that the farmers -- and no

9 one is f orred to avacuate, and f armers do ha ve an

10 unfortunate choica of staying with their stock of leaving.

11 And several farmers did testify that they would judge for

12 themselves the severity and threat and make their decisien

13 a t the time .

14 MB. MOELLER Well, migh t there even be a
. .

15 situation where they could leave and return daily or

16something to taka care of them.

17 MR. SILVER: This in fact was pointed out by

~

18 several of the witnesses.

19 MR. MOELLER: Okay. Thank you.

20 The naxt item was a review of the emergency plan.

21 We have certainly done that.

22 The last item which I will ask the Licensee, if I

23 understood Mr. Lewis' letter properly, he said that the

24 TMI-2 containment was designed and hardened to withstand an

25 airplane cros!., and as I read it -- and I hope I interpreted
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I his remarks correctly -- he said the THI-1 containment .as

2 not so designad.

3 Is that true?

4 53. WALLACE No, sir, tha t is no t true. THI-1

'5 was given similar consideration for airplane crash.

6 MR. MOELLER: The two containments are roughly the

7 same then.

8 MB. WALLACE: The design basis is the same.

9 MR. MOELLER: All richt. Let's move on then to

10 the last major item on the agenda. Then we all know we have

11 several smaller items that we wanted to cover. Tha t is the

12 startup testing program, and the Licensee will be discussin 7

13 th a t for us, and that is Mr. Behrle.

14 Okay.- Thank you.

15 While ha is organizing, you are doing hot

16 functional tests, nonnuclear right now, are you not?

17 MR. CLARK: No, we are not. We will start at the

18 end of July , I think July 27 or something.

19 MR. MOELLER: I see you have permission to do

20 those.

21 MR. CLARK: Yes.

22 MR. MOELLER: Okay.

23 ( Slid e. )

24 MR. BEHRLE: In an attempt to be as brief as I

25 can , I would lika to say that our test prog ram basically
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1 consists of construction testing to verify ad. equate

2 sodification and installation, functional testing to verify

3 adequate design, snd then integrated plant testing which

4. verifies adequate system interaction.

5 Some of the functional testing that we are doing

6 beside modification are to repeat some of the portions of

7 the old functional testing on nonmodified systems, and there

8 was a li;t of them here. The basis for selection of

9 nonsoaified systems for testing was based on important to

10 saf ety considerations and also how much testing is included

111n our surveillance program and preventive maintenance

12 program th a t we now conduct.

13 (Slide.)

14 Okay. Our integrated plant testing is broken down

151nto various phasas. We have the hot functional test phase,

16 the zero power test phase, and now we have incorporated this

171ow power, natural circulation testing phase and our power

18 escalation test phase.

19 MR. MOELLER: Now, the low power test, natural

20 circulation testing and so forth then is essentially

21 identical to what is being done on the NTOLs, is that right?

|
22 MR. BEHRLE: It is some derivative of tha t, that

23 is true. There is a list in your handouts of 20 of the

24 major hot functional tests that will be performed. I can

25 quickly run through these, or I can pass them. -

|

.
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1 NR. MOELLER: All right. Do that, if you will.

2 MR..BEHRLE Okay. We checked out the in-core

3 thermocouples that had been added as a modification, set the

4 sain stess safaty vsives. We tested the main steam saf ety

5 valve acoustic monitors, and we verified the proper
,

6 operation of the pressurizer heater, level pressure

7 interlocks, and the spray valve flow pressure interlocks,

8 determined pressurizer heat losses and ability to control

9 pressure and saturation margin on one heatar bank.

10 3R. M3ELLER: On second thought, I think we

11 probably can read through them. Why don't we just pause a

12 mom ent?

13 3R. ZUDANS Can you explain , wha t " Mod" and "Sury"

14 and other parenthetics are? '

15 MR. BEHRLE: One is modification testing; that is

16 s thange that has been made to the plant. The second type

17 of testing we do is the actual plant surveillance testing,

18 so we vill verify their surveillance procedures or run the

19 plant surveillance procedures.

20 3R. ZUDANS: Then you have "RI."

21 3R. BEHRLE: That is reinitialisation testing;

22 t h a t is, you know, the systems had surveillance testing done

23 to it , but we tried to check it out, recheck it. And then

24 th e f our th type of testing is the "P5T." That is the

25 preventive maintenance testing where there has been a
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1 maintenance item done.,

2 MR. CATTON: Are you going to take any special

3 precautiona to ensure that you get good data?

4 MR. BEHBLEr We do have test procedures that are

5 approved, reviewed and approved by i technical review and

6 approval group, and that group consists of members of the

7 plant operating staff.

8 MR. CATTON: That is not what I am referring to.

- 9 I'm wondering if the f act that you are going through a

10 testing program,'fou are going to try to get data that would

11 be useful in maybe checking out a RETRAN model of your

12 system.

13 MR. BEH2LE: I see.

14 MR. C?.TTON: Normally the plant process *

15 inf ormation is not good enough, and you need a little bit of

16 digital recording or something. Has this been looked at at
.

17 all?

18 MR. BEHELE: Yes, yes. We have brought back the

19 reactimeter computer which was used during the initial

20 sta rtup program, and that monitors various plant parameter

21 on the two-tenths of a second scan rate. So we do get very

22 good scanning of the data points.

23 MR. CATTON4 Good.

24 MR. CLARKs There is in the handout a page withs

25 the bases of selection of tests which Mr. Behrle skipped
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1 over in order to save time. At the bottom is plant

2 transion.t. analysis verification.

3 NR. CATTON: I am really pleased to see that.

4 Most of them that I have seen just run the tests, and I

3 think that is a very important aspect. If you run the tests

6 and do not get that information, I think you are losing

7 something very valuable.

8 MR. MOELLER: Okay. Any other questions on that?

9 (No response.)

10 MR. MOELLER I think, M r. Beh rle , we are

11 interested in your -- I see your supplemental material here

12 comparing your lower power test program with that of

13 Sequoyah . That we would be interested in.
,

.

14 MR. BEHRLE: All righ t .

15 MR. MOELLER And I guess you have a slide here,

16 your low power nuclear testing.

17 MR. BEHRLEs I could discuss this slide if you

18 lik e . Tha t is the bases for selection of tests.

19 (Slide.)

20 When we devised our test program, we considered

21 input from various areas and looked at other test programs'

22 tect requirements and this- othe r considera tion. We looked

23 a t normel refueling te s ting , modifications that were made to

24 the plan t, the initial TMI-1 startup program, which complied

25 with Reg Guide 1.68, the na tural circulation testing

|

|

|
|

ALDERSoN REPORTING COMPANY,INC.

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



.

.

455

|,

1 performed it the NTOL plant, Reg Guide 1.68, testing |

I
2 performed at new plants, plant re-initialization, operator

3 training , procedure verification, surveillance, and plant

4 transient analysis verification. So those form the bases

5 for performing our tests.

6 MR. MOELLER: Why don ' t you move on to the

7 comparison with Sequoyah, and then we will see if thera are

8 questions.

9 MR. BEHRLE: Okay.

10 (Slide.)

11 MR. MOELLER: You will be the first BE*4 plant to
.

12 d ' lower power tests, will you not?

13 MR. BEHRLE: To some extent. Davis-Besse in 1978

14 did some natural circulation testing with the reactor-

3

15 critical at about 4 percent power, and they did lower steam

16 generator levels to see how reduced steam generator levels

17 aff ected the natural circulation flow rate. And what they
.

18 te r.lly found was they could go to 50 percent on the

10 operating range down to about 35 inches on tae startup range

20 without reducing natural circula tion flow significantly.

21 They went like from 5 percent to 4 3/4 parcent.

22 MR. CATTON: Pressure is your other parameter,

23 isn ' t it, in this kind of test? Are you going to be able to

24 put together a map that is going to tell you

25 pressure-temperatare boundaries at which you lose the
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1

I

1 natural circulation pressure in the steam generator, delta t

2 really?

3 NR. BEHRLE: I think within the bounds of normal
1

1

4 operating pressure that Davis-Besse also determined that

5 that did not siJnificantly affect their natural circulation

6 flow rate.
,

7 MR. CATION: If it is equal, you know that it will.

8 ER. BEHRLE There are two things -- I am not

Sexactly sure what you are saying.

10 33. CATTON: Two things that drive natural

11 circulation -- elevation and temperature difference between

12 the primary system and the secondary system; th a t d elta t is

13 controlled by your steam generator pressure. You can make a

14 little map of that. .

'

15 MR. BEHRLE: Actually, what Davis-Besse determined

161s as long as you have an emerger y feedvater flow coming

171nto the steam generator at the high thermal center that the

18 sctual water inventory in the steam generator is not that

19 material. I think they also found the pressure variations

20 do not aff ect natural circulation flow that much either.

21 (Slide.)

22 Here is a comparison with the Sequoyah program.

23 There were ten tests required by the NBC for Sequoyah, and

24 then in later considerations the additional NTOLs were

25 required to do eight of these tests with simulated decay

s
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1

1 heat, that is, with reactor critical at 3 percent; and then
~

2 one test was postponed until real de. cay heat existed, and '

3 that was the boron mixing test.
'

4 So looking at those tests, the first item was to |
1

5.astablish natural circulation conditions, and we included |

6 that in our program. The second was to establish natural

7 circulation with simulated loss of offsite power, and we did

8 not include chis directly la the program because this was

9 verified during the loss of off site power tests and initial

10 startup that we did in 1974

11 Item 3 was the natural circulation with loss of

12 pressurizer hestars, and we included this in the program.
.

13 Item 4 was the effect of steas generator secondary site
.

14 isolation on natural circulation flow, and this was not
'

15 included in the restart program, since this was verified

16 really in T3I-2.

17 We oparated for several months, quite a few months

18 on natural circulation one steam generator. Natural

19 circulation flow at reduced reactor coolant system

20 pressure. Unlike the Westinghouse plants we do not have an

21 auxiliary spray that is operable without reactor coolant

22 pumps operating at rated RCS temperature and pressure. So

23 the ref ore, five is kind of an extension of item 3.

24 We do not use the pressurizer heaters. We let
,

25 pressure decay, and we let it come down to close to 1,800
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1 pounds. The two are kind of rela ted . -

2 Item 6 was cooldown capability of the makeup and

3 letdown system, and this is not really a natural circulation

4 test; and we did this in the initial startup in 1974, and we

5 have this included again in our startup program in test

8 procedure 551/1; that is the intermediate cooling system
i

7 flow balance test.

8 Item 7 was simulated loss of all onsite and

9 off site power, and we do this in TP 700/2 to some extent.

10 We d o it with a secondary heat sink. Okay. So we verify

11 operation of the emergency feedwater system. It is totally

12 ind acendent of AC power. We really do not do that with ~the

13 primary side because of the degraded conditions you would

14 suffer with loss of reactor coolant pump seals.

15 (Slide.)
.

16 Okay. Item 8 was :o establish natural circulation

17 f rom stagnant conditions. This was the test that was

18 deleted on all the NTOLs thus f ar.

19 MR. MOELLER: Could you help us? We can ask the

20 staff, but can you quickly tell us why or what the reasoning

21 was ?

22 MR. BEHRLE: I do not know specifically what the

23 reason was.

24 MR. MOELLER: Wha t was the reason?
s

25 MR. NOVAK: I guess the staff believed on balance

I
|
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1 the test was not wrrranted for the risks involved.

2 MR. MOELLER Okay. Thank you.

3 MR. ZUDANSs How can you establish stagnant |

4 conditions?

i 5 33. NOVAK I would ask Dr . Catton. He'seemed to 1

!
6 kno w about tha t. j

7 (Laughter.)
,

|
8 MR. MOELLER: Number 8, how do you establish

9 stagnant conditions so you could start the test?

10 MR. CATTON: Let it sit for quite a while.
.

11 MR. M0ELLERs Go ahead.
'

12 MR. REHRLEs You could do this, just coming up

13 with hot functional test conditions. Stop the coolant pumps
.

14 and let the plant sit.
,

15 MR. CATTON: You could increase the pressure in

16 your steam generator side.

17 MR. MOELLER: Okay, yes.

18 MR. CATTON: There are a number of ways you could

19 d o i t .

20 MR. BEHRLE: Okay. Items 9, 9(a' and (b). 9(a)

21 was forced circulation cooldown, and 9(b) was bo on mixing

Z2and cooldown. And these items, let's see, the forced

23 circulation cooldown is included in the TP 700/2, so we do
i

24 have tha t in the program, and the boron mixing again was
,

25 verified on TMI-2 because we went from 2,000 to 3,000 ppm of )
1

1
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1 boron while in the natural circulation mode .

2 There are twc additional tests that we are doing

3 that were not included in the Sequoyah program, and Gary

4.Broughton sade some reference to the overcooling potential.

5So with a very low level of decay heat following our 40

8 percent reactor trip tha t is, when the set point, level--

7 control set point in the steam generator changes from 30

Sinches to 50 inches in the operating range -- at that time

9 we verified that the operater can adequately control the
'

10 overcooling using existing plant procedures.

11 The second test we performed is following a

12 reactor trip from 100 percent power, we cut off the

13 emergency f eedwater flow and verify or try to determine wha t

14 lev el, if any, lower than 50 percent on the operating range

15 will sustain natural circulation.
.

16 MR. ZUDANS: I have a question. I do not quite

17 und erstand. You do not have a heat sink. How can you

18 expect natural circulation or is it --

19 MR. BEHRLE: In this last test here.
,

20 MR. ZUDANS: You do not have emergency feedwater,
|
I21 so you have no feedwater flow at all.

22 MR. BEHRLE: It is the sequence by which you

23 establish your test conditio.ns. In other words, at the 100

24 percent trip you still have reactor coolant pumps running,

25 so we 're still in a forced circulation mode. And we have an
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1 adequate inventory in the steam generator, we a re a t 50

2 percent; so then we trip the main coolant pumps and let flow

3 coast down so you've already had forced circulation

4 established. And we have shown by analysis that with a 50

5 percent level water inventory on the operating range tha t

6 you have got enough water in the steam generator to continue

7 natural circulation should you have no emergency feedwater

8 at all.

9 3R. ZUDANS: For how long?

10 3R. BEHRLE: Well, these are some of the kinds of

11 things that we are going to,see.

12 ER. ZUDANS: For a few seconds?

13 3R. BEH21E: No. The 50 percent level, if you get

14 the level at 50 percent would continue natural circulation.
,

15 MB. ZUDANS: You do not have anything to f eed the

16 water into.

17 MR. BEHRLE: We would continue feeding in with the

18 main feedwater system. The main feedwater systems comes in

19 at nozzles that are lo wer in the steam gene rator, so the

20 thermal center is lower.

21 MR. ZUDANS: Okay. You have feedwater. If you do

22not have emergency feedwater, for sure you do not have the

23 m ain .

24 3R. BEHRLE: We keep that going, right.
1

25 , MR. ZUDANS: Okay.
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i
1 MR. MOELLER: A question. I notice some exchange 1

2 of correspondence regarding your hot functional tests, and I

3 presume these are the ones that you hope to start in a month

4 o r so . And the question was you wanted to do these while

5by-passing your charcoal filt'ers it the emergency building

6 ventilation system.

7 Are you f amiliar with this?

8 MR. BEHRLE: No.

9 MR. MOELLER: I ga ther tha t they were painting at

10 the same time, and they did not want to poison the filters;

11 and so what they had to get was a tech spec exemption, in

12 essence.

13 VOICE: That is absolutely rorrect, what you are

. 14 saying, and that.is to protect really the filters.
. .

15 MR. M3ELLER: 3kay. Ihat helps. All right. Any

16 other comments or questions on the sta rtu p testing program?

17 Yes, Tom Novak.

18 XR. NOVAK4 One brief question. Excuse me if yo u
.

19 have mentioned it. Do you have any specific tests that will

20 lend any additional information .o the vent valve behavior

21 and/or mixing related to the thermal shock problem .'.n the

22 dow ncomer?

23 I was just curious because of the fact that you

24 can only use the exit water thermocouples. I wonder if the,

25 mixing probl. m .under natural circula tion and the cooldown,

!
,
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1whether any insights at all might be gained from some of

2these specific tests you are going to run.

i 3 MR. BEHRLE: We are not installing any special

4 test instrumentation.

5 MR. NOVAK: I did not suggest you should. I was

6just wondering if, looking at the spectrum of tests, whether
,

7 any insights as to the mixing pcoblem, which is a

8 significant consideration in the overcooling transient,

9 migh t be gained from this.

10 HR. BEHR LE s- Gary might offer some help on this.

11 We had not addressed the program with that in mind.

12 HR. NOVAK Thank you.

13 MR. MOELLER Any other questions?
,

14 Yes, Walt Lipinski. .

15 MR. LIPINSKIs You have i vu-graph labeled

16"Nonmodified Systems." Instrument air is at the top of the

1711s t . Is the instrument air connected to the plant service

18 air ?

19 58. BEHELEs .There is a connection. That is

20 normally the valve closed.

21 MR. LIPINSK!s On 'Jnit 2 it was open.

22 MR. BEHBLE: On Unit 2 I believe it was open,

23 inadvertently opened.

24 MR. LIPINSKIt There is a cross connection, but it
,

251s a normally closed connection.
.
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1 MR. BEHRLE: I believe that is true.

2 ER. LIPINSKI: Can anyone answer that? On TMI-2

3 they shoved the water into the instrument air line.

4 12. ZUDANS: Why would the connection be there

I5 unless the instrument air is inadequate?

8 3R. LIPINSKIt It is a backup, I believe.

7 ER. BEHRLE; There are various levels of backup.

8 dR. 33ELLER: Can we get an answer for Mr.

9 Lipinski?
>

10 ER. WALLACE: We can certainly research it.

11 MR. M0ELLERs All ri g h t. You do not have someone

12 here . Okay.

13 Now, on Ma y the 1 st you were to submit your low
.

14-power or your startup testing program. Did you submit that .

15 to the NRC?

"

16 MR. BEHRLE: We submitted it, I believe, on May

17 the 5 th .

18 MR. M3ELLER: Okay. That is all right. And you

19 are now reviewing it.

20 VOICE: That is correct. We are in the process of

( 21 reviewing their program.
l

22 MR. MOELLER: If'they came before the full

when do you plan to have |23 committee at the July meeting --

24 that review completed? I mean, I am curicus just in terms'
i

l

| 25 o f the schedule.
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1 MR. NOVAK I think we could speak to the

2 committee on the progress of our review.

3 MR. MOELLER: All righ t. In the July meeting. I

4 0kay.

5 I Ivan Catton.

6 MR. CATION: I have a question relating to the air

7 problem . I heard rumors that there was a wiring error laad

8 to the second condensa te pump and that this caused the pump

9 following -- the first one was impacted on by the water in
N

to the air lines. The second went out because of some wiring

11 error. Is that true or is that just rumor, does anybody

12 know ?

13 MR. WALLACE: I understand what you are asking and.

.

14 I have heard both sides of the dis:ussion, and my

15 recollection is that there was -- there were some condensate
t
'

16 system errors which had -- ended up with a different

17 relationship between cas -andensate pumps and booster pumps

18 tha t resulted in additional pump trips af ter the first pump

i

19 trip.

20 MR. CATION: Just for the sake of completeness, if

21there is'anything that is written up on that, I would like

22 to get a hold of it. I have been operating under the

23 assumption that it was just the wa te r in the air, that was

24 the total problem; and now there was a wiring error or

25 something that axisted from time zero. Many of us 1nvolved

i
|
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1 following TMI were unaware of that.

2 MR. WALLACE4 We will look and see what exists. .

3 MR. CATTON: Thank you.

4 MR. MOELLER: Other comments or questions on the

5 startup program?

8 (No response.)

7 Okay. Let's move on. Taking the extra added

Sitems, the first one is security for which we have to clear

9 or go into closed session , and the staff is prepared to

10 comment on that.

11 How long are we talking, ten minutas or --

12 VOICE: However long you want.

13 MR. MOELLER: Well, why don't we plan to close the

14 zeeting for approximately 15 minutds ?

15 MR. ZUDANS: Mr. Chairman, you have another item

18 that is open. Maybe the sequence should be swapped.

17 MR. MOELLER: Well, va could do that. That is a

18 good suggestion. It flashed through my mine, too. Let's

19 then, we will close ~ at the very end rather than now.

20 The health physics appraisal program and your

21 response, do you have someone to spend a few minutes

22 b ringing us up to date on that?

23 MR. CLARK: Yes. We have both Mr. Brazer and Mr.

24 Potts. Mr. Potts is in charge of the radia tion program at
s

25 THI-1 with his own organiza tion . Mr. Brazer has the TMI-2

.
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1 radiation program and the general support services such as

2 dosimetry, so he is also involved.

3 3R. M3ELLER: Okay. What we would primarily.like

41s five or ten sinutes in which you tell us wha t changes you
,

5 have made or implemented in response to the health physics

6 appraisals that the NRC teams performed.

7 MR. BRAZER: I am Jess Brazer. I as filling in

8 for Dich Heward wh: is recovering from an operation.

9 2o.:har'.cterize the program at Unit 1, I think if

to we go back and give you a f ew minutes of historical data

11 that says that we compared to a pre-1979 program up to date,

12 I think it would be fair, more than fair to characterize
O *

13 that as an order of magnitude 1.7provement in the program.
.

14 This was made possible by a single factor, in my.*

15 opinion , and that f actor is the recognition by management of

16 the need for improvement in the program and the dedication

17 to support the program to see that it was improved and

18 ontinued to improve.
.

19 This began to take place in 1979. Tha management

20 s ttitude , the top managemen t attitude that recognized the

21 imp rovem en t need, that single factor then permits all of the

22 other shock wave, if you will, of improvements that have

23 taken place in the Unit 1 organization and the dedication of

24 resources to improvement of the program.

25 There is hardly in trea that we cannot quantif y a s

.
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| 1 greatly changed and improved in. the program. It began, I

2 think, after the recognition of management and dedication of

3 management to the program with a restructuring of the

4 organization, of pulling it out of the function that it

i 5 served before into an independent organization with a vice

6 presidential level individual reporting to the president

7 that took charge of the organization.

8 The organization itself was restructured into

9 greatly expanded personnel, both in technical capability and

10 in size. I believe it has been characterized as a f actor of

11 five increase in the program.

12 At the time of the Unit 1 evaluation last summer

13 the NRC came in and saw literally a moving target, and that

14 target was on the upgrade because all of the improvements

15 that had been incorporated in the program, the procedure

16 changes, all of the many aspects of the program to make an

17 order of magnitude change in the program is obviously not

18 done overnight. So therefore, when the NRC came in, they

191ooked at a dynamic program, an improving program.

20 I think we basically appreciated the NRC's review,

21 the comments they had, because it is not often we get a free
1

22 audit and free advice on how to improve things.

l
23 MR. SILVER: 'Je can do that again any time.

{

24 MR. 3 RAZER: I am sure you will.

25 MR. MOELLER: In terms of your staffing are you

..
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1 moving toward more in-house capabilities as opposed to

2 contractor support?

3 MR. BRAZER: Yes. I do not have an exact number,
J

4 but Bill Potts is more prepared to talk about the precise

5 numbers of contractor versus company employees.

6 MR. POTTS4 On the TMI-1 staff it currently

7 employs two contractors. The rest of the staff for rad con

8 are GPU K aclear pe,.vm.anel. That staff includes myself as

|
9 sanager, the manager of rad engineering, six engineers, the

10 manager of field operations, a requirement or commitment for

I presently have seven -- a commitment for 3011 six foremen --

.

12 field technicians, and administrator, and a group of four

13 clerical support personnel.

14 5R. MOELURs What is your educational background.

15 and experience?

16 MR. POTTS: I have a B.S. in electrical
,

17 engineerin7 from Penn State. I have been a ssoci ad with

18 the THI-1 project since about 1970 in various capacities. I

19 have been superintendent of technical support on TEI-1,

20 supervisor of quality control for Met Ed, supervisor of

21 11cen sin g , both fossil and nuclear licensing, for Met Ed.

22 MR. MOELLER: Thank you.

23 Any questions or comments on the discussion or the

24 presentation ?

25 (No response.)

ALDERSoN REPORTING COMPANY,INC,

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



1

470

1 MR. 50ELLER Well, thank you.

2 MR. CLARKs I would like to add just one thing.

3 We feel a fundamental. element of the rad con program has

4 been to move from where the rad con people did work, with no

5 of f ense to Potts snd his people, to where the plant staff

6 does the work and the rad con people set the rules and

7 aonitor. And you get out of the potential conflict of

8 checking yourselves. So we have implemented that, and we

9 have also separated the rad con people from the chemistry,

10 so we have people whose sole job is seeing that rad' con

11 things are done right, and we think that has been very

12 imp ortan t .

13 3R. 30ELLER: Thank you.

14 . Normally, we would have called on the staff here
. .

15 f or their response , but we heard that y este rd ay during that
.

16 day of meeting.

17 Okay. Ihe next item in the open session and the
,

18 final one is the separa tion of Units 1 and 2. ' ho is the,

19 discussor on that?

20 MR. WALLACE: Dr. Moeller, I will address it. In

21 p a r t , I think you heard about 75 percent of the discussion

22 already. If I could just summarize a couple of the points
:

23 where we hive affected separation between the units.

24 7e affected separation in the ventilation systems
,

25 by adding barriers in the auxiliary building and fuel-
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Ihandling buildings to isolate any potential hazards that~

2 occur in the f uel handling building floor area, Unit 1 or

3 Unit 2; so there could be no effer.t back into the Unit 1

4 activities.

5 We have isolkted the sampling systems, which is

6 the previous interconnection Mr. Slear talked about briefly

7 yesterday. We have separate rad waste facilities being

8 established both for Unit 1 and Unit 2, so there is ability

9 to process necessary rad waste in each unit, so there is no

10 dependency between the units.

11 MH. MOELLER: When you say you have separated on

12 the rad waste systems, you have not cut the lines. What,

13 rou put a valve in it and locked it shut or what?

14 MR. WALLACE: With regard to the process transfer

1511nes, those lines are administratively controlled to

16 preclude transf er, but because of certain concerns in Unit 2

17 about the contingency storage activities, we have not

18 physically disabled those lines. So under some circumstance

191n Unit 2 there would be the possibility to transfer, but

20 currently it is not relied upon. It is just not physically

21 disabled.

22 MB. MOELLER: Okay.

23 MR. WALLACE: Finally, the only place where there

241s a shared rad waste f acility, there will be some rad waste

25 storage , although it will be segrega ted s to ra ge in the Unit
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12 f acility f or some solid rad waste from Unit 1. That will

2 be administratively controlled, id e n tifiable , recove rable,

3 and so forth.

4 MR. CLARK: Af ter Unit 1 takes its rad waste and

5 operates on it and packages it, then it is shipped down and

6 stored at the Unit 2 end of the island. ,

7 MR. M3ELLER: All right. We understand. Any

8 questions on this?
,

9 (No response.)

' 10 3R. MOELLER: All right. Well, there being none,

11 I think then that does bring us down to the discussion of

12 the security for the plant, and we will go into closed

13 session. Give us about 15 minutes, and then we will reopen

14 until the conclusion of the meeting.

15 We will ask that Mr. Clark confirm that only his

16 people are with him, and Harley, if you will confirm that

17 only your people are here.

18 (Whereupon, at 12:20 p.m., the conmittee went in to

19 clased session. )

20

21

22

23

24

i

25t.

i-
1

I
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1 (Whereupon, at 12:35 p.m., the committee resumed

2 its meeting in open session.)

3 MR. MOELLER: Okay, continuing on with the meeting

4 will now wrap things up, and I will first ask the question
,

5 of our subcommittee members; that is, do you believe thiis

6 plant is in a suf ficient state of readiness to bring the

7 review to the attention of the full committee?

8 Mr. Mathis.

9 MR. MATHIS: I think it is.

10 MR. MOELlER: And Mr. Etherington.

11 MR. ETHERINGTON: Yes.

12 MR. MOELLER And I already had a response from

13 Er. Kerr prior to his , departure , and he expressed the same

14 opinion . Okar. Then having ag reed tha t we would have them

15 appear a t the July full committee meetino, the first

18 question is what are the topics that the full committee

17 should hear, what are the prime topics for them to hear?

18 Let's just take some things like the emergency

19 plan. What are your thoughts there? I notice Mr. Kerr had

20 lis ted it. It is important.

21 MR. MATHIS: I think it is particularly important.

22 MR. MOELLER: All right. Emergency planning
!

23 s t a tus .

24 MR. MATHIS: They will ask for it if we don't tell

25 them .
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1 33. CATION: Particularly some comments about the

2 exa rcisa .

3 3R. M3ELLER: Fine. And the exercise. Okay.

4 Give us some other topics. They have these numerous studies

Sintprogress -- the PGEVs, the ECCS system outages. He could

6 go forever on the instrumentation for inadequate core

7 cooling.

8 What are your thoughts there? How much of that do

9 we want?

10 da. ETHERINGTONs We might provide a list of some

11 of these items and let it be on a specific question for the

12 committee.

13 MR. CATION: Met Ed seems to have rather strong

141deas about not meetipq the instrumentation. It might be a

15 good idea f or the f ull committee to hear about it.

16 58. MATRIS: That is one of the comments I had

17 here . Let's just take this wa ter le vel problem.

18 'MR . 40ELLER: ?.11 right.

19 MR. MATHIS4 Tha t one , I think there is going to

20 have to be some give and ta%e in that situation, or the

21 committee is going to be very upset. Now, maybe both sides

22 -- you are not cast in concrete, but that one leaves a very

23 bad impression in my mind. I don ' t know about the rest of
1

!24 the people around the table, but that one worries me.
|

25 'R. CATTON: Sone of the committee members have
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I strong opinions on that as well.
I

2 MR. MATHIS: That is true, but we don't count.

3 MR. 50ELLER: As we said yeste rda y, there was

4 convergence in that the Licensee pointed out that if you are

5 looking at water level inventory or looking at adequate core

6 cooling , they ace more receptive than specifically looking

7 at a pressure vessel water level indicator.

8 Now, I think the staff gave the impression, too,

9 that they are not set on a water level indicator. They are

10 willing to look at other things that might be better.

11 MR. CATION: It is inventory that you are looking

12 fo C .

13 MR. MOELLER: Bight, definitely.

14 MR. "CATTON: The water level is a small piece of
.

15 1t.

16 MR. ZUDANS: I think it was brought out yesterday,

17 the staf f is moving in that direction.
,

18 MR. MOELLER: Tha t is right.

19 MR. ZUDANSs It becomes synonymous with them.

20 MR. CATTON: If they have it on a screen, it is

21 e as y .
c

22 MR. ZUDANS: That is right.

23 MR. NOVAK: My only comment was I think most of

24 the agenda for the subcommittee really came about as the

25 issues still to be resolved. There is still that very broad
,

!
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1 area where we effactively reached resolution, and the

2 Licensee is, in our opinion, conforming to the orders; and I

3 think in light of that we shouf.d consider what are the

4 topics to be considered.

5 A number of these we spent a lot of time on. I

6 would consider in their true serit they are residual items;

7 for example, PORY probabilities and so forth. I would not

8 put too much weight on the overall picture. It is an

9 ongoing review, and where we are today it is still under

10 review, and perhaps that was the reason for the discussion

111n today's meetings.

12 MR. MOELLER: Okay. Let's put down some things
-

13 that will not be on it. I do not think they should talk

14 about the masonry walls.- -

15 MR. F.ATHIS: No.

16 MR. MOELLES: Nor the containment spra y additives ,

17 and we have just heard maybe not about the PORVs. Okay. We

18 will scratrh it at the moment.

19 MR. CATTON: But people in this question of scrams

20 o r --

21 MR. MOELLER: Oh, yes, that is right. Okay. Ihat

22 part of it is important. Okay, yes. Whether it increases
j

23 risk and so forth. We will put that on.

1

24 MR. ZUDANS: That is really not TMI-1 specific. '

25 XR. MOELLER: No. It is generic. That is why I
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1 wondered a little bit.

2 ME. ZUDANS: I thought that the main committee

3 sight like to hear how the management organiration has

4 progressed, and in t rticular, I was affected by the
.

5 dedicated naintenance principle. It sounded like worth

8 knowing.

7 MR. MOELLER: Okay. Let's put that down. Let me

8 just propose that we not cover security.

9 MR. MATHIS: No.

10 MR. MOELLER: Oka y. We will put security as

11 something we will not bring up. We are going to be crushed

12 for time anyway, really crowded for time at the full

13 committee teeting. I do not know -- I think we will put

.

14 down the hydrogen control and the filtered vented

15 con tain m e'n t . Dr. Okrent is going to want to ask about it.

18 1R. ZUDANSs I think purge valves fall in the

17 question of containment iso la tio n .

18 MR. CArr0N: Just the fact that a hundred percent

19 of the tim e ther :an be lef t 30 degrees.

20 1R. ZUDANS: That is what they affect. It just
,

21 does not sound right to me.

22 ER. M3ELLERs I do not think we need to talk --

23 w ell, I don't know. What about the control room

24 habitability ?

25 MR. MATRIS No.

I *

|
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1 MR. MOELLER: Okay. Scratch it.

2 MR. MATHIS: The battery train discussion I think

31n an a~bbreviated f ashion . That question comes up all the

4 time.

5 MR. ZUDANS: I tried to fix the design, but I was

6 shown exactly th.e same thing.

7 MR. MOELLER: Do you think that should be on the

8 schedule then?

9 MR. MATHIS: I would recommend it.

10 MR. MOELLER: Have the speaker reduce it *o about

11 a third.

12 The reliability assessments.
.

13 dR. MATHIS: A brief comment on that would be in

14 order. Aqxin, it is going to be a status report. -

15 MR. M3ELLER: You know, I think we will maybe list

16 sll of these studies in progress, but just name two or three

17 that ultimately you will present.

18 MR. MAIHIS: One comment in that rega rd , Dade. I

19 think any of these kinds of things that sho w -- I w ill b e

20 blunt -- managemen t attitude I think are very helpful.

21 Which direction are you thinking, where are you going? I am

22 sure you cannot have accomplished all these things, but the

23 f act you are moving in a particular direction is very

24 important.

25 MR. MOELLER: Wha t about the scenarios to assure
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1better bounding of the thermal mechanical e ff ects? - Do we

2 need to discuss that? Let's say no.

3 Okay. What other things now?

4 MR. ZUDANS: The startup test program.

5 MR. M0ELLERs Yes. The startup.

6 MR. CATION I think some thing pa rticular should

7 be emphasized, the reactiseters and so forth.

8 MR. MOELLER: On the startup test program how you

9 aainly compare Sequoyah to you; mainly that is important,

to plus what your selectives are, objectives, and the

11 com parison.

12 Any othat things?

13 MR. ZUDANS: On separation of Unit 1 and 2, it may

14 be not so importsnt, but it is of intarest.

15 MR. MOELLER: It is very important, but you know,

16 I do not know how much we gain by them telling us once again

17 wha t they have done. We ha ve heard it. I think we can

18 vouch for it.

19 MR. CATTON: The committee might be interested in

20 the Udall re port.

21 MR. ZUDANS: No. I would be against that. I

22 think there is too much emphasis on that kind of thing.

23 MR. MOELLER: Okay. What we want now -- y es , Wal t . !

)
24 MR. LIPINSKI: At the very beginning are you goinq

25 to have the staff present their summary?
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1 MR. MOELLER: Oh, yes, that is automatic. I am

2 mainly trying to get key critical items, particularly in

3 tocas of the Licensee.

4 Let's move on then in terms of any report that we

5 might consider submitting to the full committee for

6 consideratio n. Of course, the full committee will name --

7 tf af ter listening to this they decide to write a report,

8 they will certainly decide themselves what to put in it.

what are some key9 But what are some items you think --

10 questions that should be in the letter?

11 MR. CATTON: I think a strong statement about

.

12 aanagement.
.

13 MR. MOELLER: What about it? In favor of it?

- 14 MR. CATTON. I th, ink in favor.
,

15 MR. IUDANS: Grea tly in f avor.

16 MR. CATTON: I've been following TMI-2 since the

17 day it happened. The change has been quite dramatic.

18 YR. MOELLER: All right. Okays What else,

19 problem areas that we probably will want to cover?

20 MR. ZUDANS: Am I allowed to say computers?

21 ( Laughter. )

22 MR. DELLER: What do you want?

23 MR. ZUDANS: In the previous meeting they showed

24 -- I want to point out they are in the f orefront of the

25 utilities.

|
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1 MR. CATTON: Wasn't that presentation made before

l

2 the 'f ull committee the last time? ;

3 MR. MOELLER: Yes, I think it was.

4 MR. ZUDANS: This is the final letter or something

S lik e tha t.

6 MR. CATTON : I thought the letter was written

7 following that other meeting.

8 MR. MOELLER: In fact, we commented on management

91n the last letter, but we will look a t what we commented on.'

10 MR. ZUDANS: Management has not become worse; it

11 has improved.

12 MR. CATTON: That is right.

13 MR. ZUDANS: The computers are sort of --

14 MR. CATTON: That is true.
. .

15 MR, ZUDANS: That is my impression. .

.

16 MR. 50ELLER: What would be your comment about the

17 response of the Licensee to this rance of studies that ther

18 have been asked to do? Now, Mr. Clark said, you know, tha t

19 the vast majority of the topics to be covered were generic;

20 they are keeping up with what the owners group, what EPRI

21 and -INPO and everyone is doing, and that is why they have

ZZnot undertaken a separate effort on their own.

23 What would be your reaction or what would be your

24 com ments on th a t?

25 ME. CATTON: My own reaction to that is a little
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1 nega tive . I think depending on others to do your work is

2 not a good idea.

3 MR. ZUDANS: Yes, but look at the overcoolino

4 tesnsient. Now, what could they do?

5 MR. CATTON: You mean the thermal shockiproblem?

6 MR. ZUDANS: BEW has to do the plant specific

7 analysis anyway. They are not equipped to do it. I do not

8 think it is negative on that rount.

9 MR. MOELLER: Well, they could, though, project a

10 better impres'sion if they had brought in an EPRI person or

11 whoever, th.e BEW owners group or someone brought them in and

12 said we are not doing it independently, but we are

13 sup porting them, and here is Sam Smith who is going to tell

14 you the great progre ss being made.
,

15 MR. ZUDANSs Maybe they should be specific.

16 MR. MOELLER: Right. They should be more

17 specific, and they might consider bringing in someone who is

,

18 lea ding the generic study that they are supporting to show

19 the committee that they are aware of what is coing on,
/

20 bera use we did not get that impression.

21 MR. CATION: That is right. Bring some of their

22 own people in who ran clearly demonstrate that they are

23 right on top of it.

24 MR. MOELLEP: Right, right.

25 MR. CATTON: I think we would lean towards the
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11atter rather than f or a _ very brief appearance bring in EPRI

2 or -

3 MR. .MOELLER: Right.

4 MR. CLARKs And somebody, you know, demonstrates

t 5 that we are in f act involved; we are not just saying --

6 MR. MOELLER: Okay., Show your involvement in
7 terms again like filtered vented containment. There is a

8 subcommittee meeting next week in Albuque que, an ACRS

9 subcommittee meeting on this, and there have been reports on

10 it. And you know,,the Licensee could have shown a lot

11 better where they are up to data with these things.

12 MR. CATTON: Perhaps they could send someone to

13 attend that meeting.

14 MR. MOELLER: Yes. The subcommittee meeting next

"

1,5 w e e k , y e s . It is Tuesday, all day.
.

16 MR. CATION: In Albuquerque.

17 MR. MOELLEBt All right. And for example, design

18 studies of hydrogen control, we had a subcommittee meeting

19 Monday and Tuesday with the NRC staff, and they reviewed a

20 number of novel approaches being considered for hydrogen

21 control as part of their research prog ram which you might

22 get up to speed on.

23 Other things for the committee report? Any other,

24 you know, major items that any of you can think of that we
!
l

25 should have in it?

J

|
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1 MR. ETHERINGTON: We might look a t our previous

2 letter and see if there is any followup on the previous

3 letter.

4 MR. M3ELLER: Right. We are doing that.

5 MR. CATTON:- I think the relative risk question is

6 importan t enough. If it is worth reporting, it ought to go

7 into the letter.

8 MR. M0ELLER: Pardon?

9 MR. LATION: The relative risk question.

10 MR. MOELLER4 Now, relative risk, be more specific.

11 ER. CATTON: PORY openings versus scram.

12 3R. M0ELLER: Definitely. It is a generic

13 pro blem, but we will want to point it out in the letter.

14 MR. CATION: It comes up e v e rywh e*re . It came up

15 when we were looking at pumps on, pumps off.

16 MR. ZUDANS: Maybe i brosier question should be

17 add ressed then. There are a great number of various

18 hardware ch anges. I do not think that they will be ready by

19 July.

20 MR. CATION: Here is one where the question has

21 been raised many times.

22 M R . 1;' ) A NS a I agree. I do not disagree. Just

23 broaden the scoph.

24 MR. MOELLER4 Okay. And of course, the

25 subcommittee meeting --

!

l

!
!
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,1 MR. MATHIS: Dade?

2 MR. M0ELLERs Yes.

3 MR. MATHIS: Tom, did you have a comment?

4 MR. SILVEP.: No.

5 MR. MOELLER: A number of -- as was reflected in
-

6 the subcoanittee tes ting, a number of times when we were

7 discussing a leftover problem or remaining area in terms of

8 THI-1, it was quite clear that we were di gussing a generic

9 problem that has been debated f or aany months, but I felt

to personally that perhaps we brought the question, at least

11 for me personally, up to date, so that I nave a better

12 understanding of it.

13 Rick, do you have any comments?

14 MR. MAJ3R: No. -

,

15 MR. MOELLE34 You think we have everything we need

16 now ?

17 YR. MAJOR: Right. We have emergency planning.

18 MR.'!3ELLER: 'Yes, yes. Okay. Well, if there are

19 no more consents --

20 dr. Clark, did you have a final vrapup comment or
;

.

21 something? I am supposed to give you that opportunity.
9

22 MR. CLARK: I do.have a question on the full

23 committee meeting in terms of how long you think the meeting

241s, or do you yet know that?

25 MR. MOELLER: It is probably three hours, and you
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1 are never brief enough. I mean crystal ulear,

2 vell-organized presentations. Don't let anyone ~et up and

3 tell his life history.

4 MR. ETHERINGTON: Don't let anybody interrupt you.

f5 (Laughter.)

6 3R. M3ELLER: Let me thank the staff and thank the

7 Licensee . It has been two or one and a half long, ra th e r

8 grueling days, and we do appreciate your coming in and

9 bringing us up to date on what you have done and are doing.

10 And with that then I will declare this subcommittee meeting

11 adjourned.

12 (Whereupon, at 12:52 p.m., the meeting was

13 adjourned. )

14.

.

15
.

16 .

17

18

19

20

21

22

23

24

I25
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TMI UNIT 1 CONTROL ROOM

REVIEW WAS INTENSIVE AND FAIRLY COMPREHENSIVE

~SIGNIFICANTLY DIFFERENT FROM TMI-2 CONTROL ROOM

* EVALUATED ESSENTIALLY AS AN NT0L USING DRAFT GUIDELINES AND CHECKLISTS

* CONTROL ROOM DESIGN REVIEW RESULTS ARE DOCUMENTED IN AN NRC REPORT SENT

TO THE LICENSEE SEPTEMBER 16, 1980 AND IN THE SER AND SUPPLEMENT,

NUREG-0752 DATED DECEMBER,1980 AND APRIL 1981 RESPECTIVELY

.

I

\

. _ _ _ _ _ _



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

TMI-1 CONTROL ROOM EVALUATION OF:

CONTROL ROOM LAYOUTa
,

THE ADEQUACY OF THE INFORMATION PROVIDEDa

THE ARRANGEMENT AND IDENTIFICATI0t1 0F IMPORTANT CONTROLS ANDa
,

INSTRUENTATION DISPLAYS .
.

THE USEFULNESS OF THE AUDIO AND VISUAL ALARM SYSTEMS-

THE INFORMATION RECORDING AND RECALL CAPABILITYa

LIGHTING, AND OTHER CONSIDERATIONS OF HUMAN FACTORS THAT HAVE*

AN IMPACT ON OPERATOR EFFECTIVENESS
i

.

e

i

\

___________ _ ___________ - __.- . ___ _ -.
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CONTROLROOMDESIGNREVIEWPERFORMFbBY:

* DETAILED INSPECTION OF THE CONTROL PANELS
.

INTERVIEWS WITH OPERATORSa

OBSERVATION AND VIDE 0 TAPING 0F OPERATORS AS THEY WALKED THROUGH*

SELECTED EMERGENCY PROCEDURES

i

'

.

e

4

'

\

)

w - - -_-_ ______
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SUMMARY LISTING 0F DEFICIENCIES IDENTIFIED:

* ANNUNCIATORS'

* PROCESS COMPUTER
'

,

* CONTROLS

* DISPLAYS
,

* LABELING
'

.

* CONTROL- DISPLAY RELATIONSHIPS

* ENVIRONMENTAL

- SOUND,

- LIGHTING
-

" 0THER OBSERVATIONS

! * REMOTE SHUTDOWN PANEL

" CONTROL ROOM
,

* EMERGENCY PROCEDURES

* SUB-COOLING MONITOR READ 0UT DISPLAYS

* INCORE THERM 0 COUPLE READ 0UT DISPLAYS
,
'

.

i
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NUREG 666 CONCLUSIONS . .

TYPE 1 FAILURES:
*

UNAVAILABILITY OF MULTIFLE BATTERIES

ON DEMAND ll X .10" / DEMAND
.

ASSUMING LOSS OF OFF-SITE POWER

OCCURRENCE AT 0.22/ YEAR, UNAVAIL-
.

. ABILITY OF MULTIPLE BATTERIES ON

9 X 10-5 ggac709/DEMAND. .

YEAR
. .

.
.

IYPE 2 FAILURES:
'

UNAVAILABILITY OF MULTIPLE BAT.TERIES
'

,

DUE TO' TEST, OPERATIONAL AND P4AINTE-

NANCE ERRORS. 6 X 19 '/ REACTOR
YEAR

COMBINATION OF TYPE 1 AND TYPE 2 FAILURES REPRESENTS A CONTRIBU-

TION OF 50% OF CORE DAMAGE PROBABILITY FOR ALL ACCIDENT SEQUENCES

STUDIED.

.

. ... ._....___ ... ___ _..

I
'

|
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'
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NUREG666 REC 0ft9ENDATIONS

.

CONTRIBUTION OF DC POWER FAILURE TO CORE DAMAGE PROBAEILITY CAN

BE REDUCED FROM 5 3 To ]% BY:

- PR0HIBITING CERTAIN DESIGN AND OPERATIONAL

FEATURES SUCH AS BUS-TIES -

,

- AUGMENTING TEST AND |1AINTEflAf!CE ACTIVITIES

- INCORPORATE REOUIREMENTS FOR STAGGERED TEST

AND MAINTENANCE ACTIVITIES .

.

.
-

,

*
. .

.

.

.

. .

.

_ . . . _ _ . . . . . . . .
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TMI-1 SYSTEM IMPROVEFENTS 1

, ,

BATTERY DISC 0$!ECT SWITCHES TO BE LOCKED CLOSED.

BUS TIE SUITCHES TO BE LOCKED OPEN..

SUBSTATION DISTRIEUTION RUS TIE TO BE DISABLED.

~

PROCEDURES REVIEllED Ai10 UPGPADED. .
.

SURVEILLANCE OF TERMINAL C0!!llNECTIONS
-

-

UPGRADING OF RATTERY DISCHARGE TEST PP0CEDURE-
.

RESTP.ICT USE OF BATTERY DISCONNECT SWITCHES MID-

.

- BUS TIE SWITCHES TO COLD SHUT-DC9!!
-

.

REC 0VERY PP.0CEDURES WP.ITTEll F0P. LOSS OF A DC SUPPLY
-

-

.

4

- em e

.
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,

, RELATIVE REDUCTION IN
, SYSTEM UNAVAILABILITY'

.

,

.

iTYPE 1 TYPE 2

FAILURES FAILURES COMBINED

SYSTEM STUDIED IN NUREG 666' 1.0 1.0 1.0

1. RESTRICT USE OF BUS TIE TO COLD SHUT-DOWN 1.0 0.001 0.5

2. STAND-BY BATTERY CHARGER 0.03 0.2 0.1

3. MORE RELIABLE OFF-SITE POWER 0.2 1.0 0.6

COMBINATION OF 1, 2, & 3 0.006 0'.001 0.'003
.

..
,

.

IMPROVED SURVEILLANCE 0','03 1.0 0.5
.

IMPROVED MAINT. AND IEST 0.1 0.1 0.1

..

. _ . . . . _f ~_ .'. J _ . _ . . ~ _ . i . l _ .. . . Z _. .___ _ . _ _ .. ___ _ ._ ,J .- ._ ,g
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JUNE 25 - 26, 1981
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*
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(2 pages)
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TEST PROGRAM SCOPE
:

IESTING INCLUDED IN THE UNIT 1 RESTART TEST 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

RESTART PROGRAM.

O TESTING OF SELECTED NON-MODIFIED SYSTEMS AS DETER-

MINED BY STARTUP AND PLANT OPERATIONS.

O TESTING OF SELECTED MAINTENANCE PROJECTS AS REQUESTED

BY MAlf4TENANCE.

0 SELECTED INTEGRATED TESTING DURING PLANT STARTUP
*

AND POWER ESCALATION TO ASSURE PROPER PLANT OPERATION

AND TRANSIENT RESPONSE FOLLOWING THE 1979 EXTENDEDi

OUTAGE.

. .. . - - - -



. . . --

,

BASES FOR SELECTION OF TESTS

..

NORMAL REFUELING IEST REQUIREMENTSO

0 MODIFICATIONS MADE TO THE PLANT

0 TMI 1 INITIAL TEST PROGRAM

0 NATURAL CIRCULATION IESTING PERFORMED AT NT0L PLANTS

0 REG 6UIDE 1.68 IESTING PERFORMED AT NEw PLANTS
.

O PLANT REINITIALIZATION CONSIDERATIONS

0 OPERATOR IRAINING CONSIDERATIONS

0 PROCEDURE VERIFICATION CONSIDERATIONS
,

0 SURVF'LLANCE CONSIDERATIONS-

0 PLANT IRANSIENT ANALYSIS VERIFICATION
,

,

a

g - , -- -, . , , .



MAJOR DOCUMENTS CONSULTED

o NUREG - 0578 - LESSONS LEARNED (SHORT TERM)

o NUREG - 0585 - LESSONS LEARNED (LONG IERM)

o I&E BULLETINS - 79--01 AND 05

o AUGUST 9, 1979 SHUTDOWN ORDER

o TMI #1 RESTART REPORT (THRU AMENDMENT 25)

o NUREG - 0660 - TMI ACTION PLAN

o NUREG - 0680 - SAFETY EVALUATION REPORT (OF TMI #1
RESTART REPORT)

o NUREG - 0694 - TMI RELATED REQUIREMENTS FOR NT0L'S-

o NUREG - 0737 - CLARIFICATION oF TMI ACTION PLAN REQUIREMENTS

o REG GUIDE 1.68 - INITIAL IEST PROGRAMS FOR NUCLEAR POWER
PLANTS

o DRAFT REG GUIDE FOR LWR REFUELING AND STARTUP IESTS

<

|

_
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TEST PROGRAM ORGANIZATION / CONTROL

THE TMI #1 RESTART TEST PROGRAM IS PERFORMED IN AN

ORGANIZED FASHION BY FORMALLY APPROVED DOCUMENTS. . DETAILED

NUCLEAR SAFETY RELATED TEST PROCESURES AND RESULTS ARE

APPROVED BY A TECHNICAL REVIEW / APPROVAL GROUP.

O IEST 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 COORDIN-
,

'

ATING BODY. -.

,

3) DEFINES RESPONSIBILITIES OF VARIOUS PARTICIPANTS

AND ORGANIZATI0flS TO THE TEST PROGRAM.

4) PROVIDES It'%YD:n TIONS FOR TEST PROCEDURE FORMAT

AND CONT (N 7 tEQUISITE LISTS, TEST ENGINEER'S
c

LOG, TEST 3RIEFIttG3, ETC.

O MASTER IEST INDEX (MTX) - IDENTIFIES ALL TESTS REQUIRED
FOR RESTART. LISTING INCLUDES CO'.STRUCTION, FUNCTIONAL

AND INTEGRATED PLANT TESTING.

O TEST SPECIFICAT.ON - IDENTIFIES TEST SCOPE AND ACCEPTANCE

CRITERIA FOR ALL FUNCTIONAL AND INTEGRATED PLANT [ESTS.



_ -
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*
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.

TEST PROGRAM ORGANIZATION /C0NTROL (CONTINUED)
_

0 IECHNICAL REVIEW / APPROVAL GROUP - COMPOSED OF REPRESENT-

ATIVES FROM:

1) ENGINEERING

2) PLANT OPERATIONS

3) STARTUP AND TEST

4) NSSS SUPPLIER

,

5) QA

THIS GROUP REVIEWS AND APPROVES SAFETY RELATED TEST,

PROCEDURES AND RESULTS.

>

m

I
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NON-MODIFIED SYSTEMS

0 INSTRUMENT AIR

0 SECONDARY SERVICES CLOSED COOLING SYSTEM

0 SECONDARY RIVER WATER SYSTEM

0 LJCLEAR SERVICES RIVER WATER SYSTEM

0 CIRCULATING WATER SYSTEM

0 MAIN AND AUXILIARY STEAM SYSTEM

'

O CONDENSER AIR REMOVAL SYSTEM

0 CONDENSATE SYSTEM
. .

O PENETRATION PRESSURIZATION SYSTEM

0 FLUID BLOCK SYSTEM

0 PENETRATION COOLING SYSTEM

0 INTERMEDIATE CLOSED COOLING WATER SYSTEM

O GASEOUS WASTE DISPOSAL SYSTEM
,

0 RECLAIMED WATER SYSTEM

SELECTION OF NON-MODIFIED 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.

|

|

!

__ . _ .
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LIST OF HFT's
I

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(l) Heater 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)

10) Perform 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 (PMI)

13) Verify operability of RCS High Foint Vents (Mod)

14) Verify ability to sample RCS at normal 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 thermal expansion readings on hangers / supports as a function of
RCS Temperature (Mod)

18) Perform RCS leakage measurements (Surv)

19) Perform CRD drop time measurements (Surv)

20) Perform DH-V22A/B, CF-V4A/B & SA/B Leakage Surv Test (Mod /Surv)
~

-



ZkROPOWERPHYSICSPROGRAM

0
AT ZERO NUCLEAR POWER, 2155 PSIG AND 532 F RCS CONDITIONS, PERFORM

THE FOLL0 DING PHYSICS TESTS IN ACCORDANCE WITH NORMAL REFUELING

TESTING PROCEDURES:

1) CONTROL ROD WITHDRAWAL

2) Des 0 RATION TO CR m CAL

3) DETERMINATION OF SENSIBLE HEAT AND NI OVERLAP

10 PERFORM REACTIVITY l'EASUREFENTS

5) DETERMINATION OF ALL RODS Our BORON CONCENTRATION

6) DETERMINATION OF ALL RODS OuT TEMPERATURE COEFFICIB1T

7) INTEGRAL CONTROL ROD WORTH I'EAS'UREMENTS<

8) SHUTDOWN MARGIN VERIFICATION

9) TEPPERATURE COEFFICIENTS

10) EJECTEDCONTROLRODWORTHMEASUREMENT

>

|

. .



LOW NUCIFAR POWER TESTING

INCLUDING NATilRAL CIRCU:,JTLQR

1) PERFORM CORRELATION BETWEEN OuT Or CORE DETECTOR -

INDICATION VS. HEAT BA' LANCE POWER AS A FUNCTION OF

TCOLD (3% POWER)

2) VERIFY AUTO START OF EMERGENCY FEEDWATER PUMPS AND'0TSG

LEVEL CONTROL AT 30" ON STARTUP RANGE UPON LOSS OF BOTH

FEEDWATER 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 IURBINE DRIVEN EMERGENCY FEED PUMP

STEAM CONTROL VALVE (MS-V6) FOR 2 HOURS WITH LOSS OF

lNSTRUMENT AND BACKUP INSTRUMENT AIR (RM-13H) (3% POWER)

5) VERIFY SMOOTH TRANSITION TO NATURAL CIRCULATION FLOW WITH

OTSG LEVEL CONROL AT 50% ON OPERATING PANGE 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 OP 1102-16 (RCS NATURAL CIRCULATION COOLING)

PROVIDES ADEQUATE GUIDANCE TO PREVENT OVERC00 LING AS

OTSG LEVEL CONTROL SETPOINT CHANGES'FROM 30" ON STARTUP

RANGE TO 50% ON OPERATING RANGE (FOLLOWING 40% POWER IRIP)
.

w a



. .

2--

'

LOW NUCIFAR' POWER TESTING INCLUDING

NATURAL CIRCULATION-(CONTINUED)

! 9) DETERMINE LOWEST LEVEL.IN OTSG THAT SUSTAINS NATURAL
CIRCULATION FLOW WITH NO EMERGENCY FEEDWATER (FOLLOWING

'

100% POWER IRIP)

.

*

%

i

.
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POWER ESCALATION TESTING

.

Following the Low Power Test Program, escalate power to the 15%, 40%,
75% and 100% power plateaus in steps and perform the following testing,
as indicated: -

.

1). Perform Turbine Overspeed Surveillance Test (0-12%-0) (Surv)
2) Perform Nuclear Instrumentation Calibration at power (15%, 40%,

76% and 100%) (Surv)
~

3) Perform ICS Tuning at power (20%, 40%, 80% and 95-100% and at minor
levels.between majors)

4) Farform Turbine Bypass Valve Testing at power (% open vs. steaming
. rate and correct bias from ICS on Turbine Trip) (0-15%)

5) Perform Heat I slance Surveillance Testing and verify computer pro-
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) Ferform Saturation Monitor Checks (15%, 40%, 76%,100%) (LM-1)

12) Perform Incore Thermocouple Checks (15%, 40%, 76%, 100%) (RM-4)
_

,

13) Perform Core Power Distribution Testing (15%, 40%, 76%,100%) and ,

verify computer programs.

14) Perform Reactivity Coefficients Testing (100%)
lb) 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%)

|

!
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'

TEST PROCEDURE REQUIREMENTS'

TEST TYPE NUMBER REQUIRED * WRITTEN APPROVED PERFORMED

NON-MODIFIED SYSTEMS 15 14 0 0

MODIFICATION FUNCTIONAL 29 19 10 3

HOT FUNCTIONAL 14 12 0 0
,

.

LOW POWER / POWER ESCALATION 16 3 0 0

74 48 10 3

:

',

* BASED ON REVIEW / PLANNING OF 57 MODIFICATIONS
i

.

I

e

a

_ . - - _ - - - - - _ _ - _ - - _ _ . - - - - - - - _ - -,
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TMI-1 RESINILJHIffiBAIED_SQlEDLlLE

1 8
ILRT ff/j

Prelimin. 27 13
Ileatup ......._.- ,/j '////2"

Mods Comp 14 31
Maint. - - - - - - - - - - - - - - " - - -

Testing
.

1 11-Final
- - - - - - - - . --------- _----- - - . r/f),, - - - - - - . . .

Zero Pwr 12 15
Physics ----O- - - - - - - - - - - - - - - - - - - ---------- - - - - - - - - - -

TestinE A
I.ow Pwr Initial Crit.

16 20
Nat. Circ - - - - - - - - - - - - - - - - ---------- - - - - - -//,

'- - - - - - - - - -
Test
Power

21 8Escalation - - - - - - - - - - - - - - - -

Testing * - - ._ - -.__"/ /j f f ,n
- - - - - - - -------- r

A
100% Power

Full Mini

Power Outage
9 12 19 20Testing - - - - - - - - - - - - - - - - - --------

- - '//.mm-U Tl iT COMPl.ETF.
- - - - - - - - - - - - - - - - -
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Fui1 He t i. rn

. I.oad To
Turli. 100%
Trip Power
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REQUIREl1ENTS RE!!AINIllG AFTER RESTART

1. COMMISSION ORDER DATED AUGUST 9, 1979

INSTALLATI0fl 0F ESF FILTER SYSTEli MODIFICATIONS TO ENSURE SEPARATION OF Ti1I-l AND 2 FUEL
HANDLING 0PERATI0HS. REQUIRED BY FIRST REFUELING AFTER RESTART.

2 HUREG-0737 ,

I T Eli - DESCRIPTION CURRENT IMPLEMENTATION DATE
,

*II.B.2 PLAllT SHIELDIllG (VITAL AREA 110DIFICATIONS) 1/1/82

*II.B.3 POST ACCIDENT SAMPLING 1/1/82

*II.F.1 ACCIDENT MONITORIll'G INSTRUMEllTATION 1/1/82*

*II.F.2 INSTRUMENTATI0fl FOR DETECTION OF ICC 1/1/82

II.K.3.30 SB LOCA (10 DEL JUSTIFICATION t 1/1/82

*II.K.3.5 AUTO TRIP 0F RCPs 3/1/82 (IF REQUIRED)

'

*II.B.1 REACTOR COOLANT SYSTEtt VENTS 7/1/82
10/1/81

*II.D.1 R & SV TESTING 7/1/32
BLOCK VALVE TESTING

*III.A.1.2 UPGRADE Et1ERGEflCY SUPPORT FACILITIES 10/1/82

4

-

- . _ _ _ _ _ - _ _ _ _ . _ _ _ _
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REQUIREMENTS REllAINING AFTER RESTART (CONT.)

2. HUREG-0737

IT E!! DESCRIPTION CURRENT IMPLEMENTATION DATE
^

II.K.3.31 C0t1PLIANCE WITH 10 CFR 53.46 1/1/83
I

.

*I.C.1 TRANSIENT AND ACCIDENTS PROCEDURES FIRST REFUELING AFTER 1/1/82

**II.E.1.1 EFW SYSTEM UPGRADE FIRST REFUELING AFTER 1/1/82 ,

**II.E.1.2 AUTO INITIATI0ll 0F EFW (SAFETY GRADE) FIRST REFUELING AFTER_1/1/82
.

II.K.3.1 AUTO PORY ISOLATION SYSTEM FIRST REFUELING FOLLOWING

STAFF APPROVAL OF DESIGN (IF
.

REQUIRED BY II.K.3.2).
.

I.D.2 PLANT SAFETY PARAMETER DISPLAY CONSQLE ifD

.

III.D.3.4 CCNTROL ROOM llABITABILITY MODIFICATIONS TBD

3. COMMISSION ORDER, CLI-80-21 6/30/82
ENVIRONMENTAL QUALIFICATION OF CLASS lE ELECTRICAL EQUIPMENT

.

THESE ITEMS IIAVE BEEN EVALUATED FOR REASONABLE PROGRESS UNDER Tile ORDER*

** II.E.1.2 AND II.E.1.1 IMPLEMENTATION DATES PER NUREG-0737 ARE 7/1/81 AND 1/1/82 RESPECTIVELY.
HOWEVER, WE HAVE ACCEPTED LICENSEE C0til1ITt1EllT DATE OF FIRST REFUELING AFTER 1/1/82.

.

-
'

'

m-_
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RELIABILITY ASSESSMENTS
-

COMMENT

0 RELIABILITY ASSESSMENTS OF THE PLANT AS MODIFIED

ACQUISITION OF SAFETY INFORtATION-

BASIS FOR FURTHER CHANGES-

TECHNICAL INSIGHT INTO SAFETY OF PLANT-

0 SYSTEMS INTERACTIO.'lS THAT MAY DEGRADE SAFETY

'

DISCUSSION

O WHAT HAS BEEN DONE AT Illl-1

0 RESULTS

0 FUTURE PLANS

.

J

f

f

G

|
I +

.
-

;
.-~~.--ne -- _ n-----n. .n .. _ n. _

_
|
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|

|
EVALUAT!CM 0F SAFETY & RELIABILITY

'

0F PLANT AS MODIFIED

o ACCOMPLISHED

EVALUA'f0N OF. INDIVIDUAL f0DIFICATIONS DURING DESIGN-

REVIEW OF FSAR EVENTS WITH RESPECT TO COLLECTIVE EFFECTS-

EVALUATION OF COLLECTIVE EFFECTS ON PLANT RESPONSE BY-

ANALYSIS

o PLANNED

VERIFICATION OF PLANT RESPONSE DURING IEST PROGRAM-

'

INTEGRATED PROBABILISTIC RISK ASSESSMENT-

_

SYSTEMS INTERACT!0NC FOR SPECIFIC EVENT,S- -

.

9

.

|

|

.

e

.
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ALARMS AMD INDICATIONS
'

.

0- SIGNIFICANT IMPROVEME!!TS

ICS/llHI LOSS OF POWER INDICATION AND ALARM-

CRITICAL PARAMETERS INDEPENDENT OF ICS/ Nill-

0 BENEFICIAL
.

SATURATION MARGIN MONITOR AND ALARM-

- EFW FLOW INDICATION

PORV & SV POSITION INDICATION AND ALARM
*

-

INCORE THERMOCOUPLE INDICATION-

INDICATIONWIDE RANGE Tg-

REACTOR BUILDING SUMP LEVEL INDICATION AND ELARM1 -

'

POST ACCIDENT RADIATION MONITORS AND ALARMS-

CONDENSATE STORAGE TANK l.0-LO LEVEL ALARM-

MS RELIEF VALVE POSITION INDICATION *-

.

O NECESSARY BUT DETRIMENTAL
.

ADDITIONAL ANNUNCIATOR PANEL-

* AS MODIFIED BASED ON HUMAN FACTORS REVIEW

.

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

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



ICS/NNI POWER - BEFORE

.

VB "A" ATA

E -> PLAllT CONTROL
k

g HAND _ ICS.m
- -

INV
--*h A >-

A AU[0
NNI -> C0|lTROL ROOM^ =

, y -

y INDICATI0il

.

O LOSS OF POWER TO ATA OR llAilD OR AUTO TO ICS/flNI

.

- REACTOR IRIP

- INADEQUATE CONTROL ROOM INDICATION FOR HOT SHUTDOWN

INADEQUATE CONTROL SYSTEM OPERATION FOR HOT SHUTDOWN-

CORE COOLING BY PRIMARY FEED AND BLEED-

.

9

h

.

i

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



ICS/ UNI POWER - AT RESTART

1
1

VB"5" ATA

f,_m
HAND -* PLANT CONTROL

ICS>,
,

INV

--* ?| A M ~:;.,.p' y
)- AUTO _ _+. CONTROL ROOM 1

af| $
' qq7_m- ,-

'

% INDICATION
' ' ^ > ADDITI0ilAL-

CONTROL R00f1

INDICATION

VB "B"
E
ty

INV -w . ADDITIONAL
B N CONTROL ROOM

d INDICATI0tl

. .

IllV t_

E A Wj = ALTERNATE^

Y CONTROL ROOMT A CONTROLM

. O LOSS OF P0wER TO ATA OR flAND OR AUTO TO ICS/NNI

REACTOR IRIP-

- ADEQUATE CONTROL ROOM INDICATICN FOR fl0T SHUTDOWN

ADEQUATE CONTROL FOR NOT SHUTDOWN-

CORE COOLING VIA STEAM GEHEPATORS-

0 LOSS OF POWER TO VB "A", VB "B" OR ATB

NO EFFECT ON NORMAL CONTROL OR INDICATION
'

-

-- - _=- -__ _ . _ _ _ _
_ -- . _ _

--- _.,.
_
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PLAllT PERFORMAllCE CHANGES
-

.

CONTAINMENT ISOLATION MODIFICATIONS

COMPUTER UPGRADE

CONTROL ROOM HUMAN FACTORS REVIEW AND MODIFICATIONS

REMOTE SHUTDOWN PANEL AND FACILITY

EFW VALVE FAILURE POSITION

EFW VALVE CONTROL INDEPENDENT OF ICS

ICS/ilNI VALVE FAILURE P0sITIONS
ICS/ilNI UPGRADED POWER SUPPLY

HPI CROSS CONNECT

.. .

-

.

MODIFICATIONS CONSIDERED IN DYNAMIC ANALYSIS:
-

RPS HIGH PRESSURE TRIP FROM 2390 TO 2300 PSIG

PORV OPENING PRESSURE FROM 2250 TO 2450 PSIG

REACTOR IRIP ON FEEDWATER PUMP IRIP

REACTOR IRIP ON IURBINE IRIP
LETDOWN ISOLATION ON REACTOR IRIP

EFW AUTO INITIATION FROM 1 PUMP TO 3 PUMPS

.

.

.

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

_
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DYNAMIC ANALYSIS RESULTS

(SEE RESTART REPORT CHAPTER 8)

0 FSAR ANALYSIS ASSUMPTIONS - NO CHANGE

O EXPECTED PLANT RESPONSE

RPS/PORV SETPOINT INVERSION --

,

INCREASES SAFETY MARGINS IN IRANSIENTS

DECREASES PORV CHALLENGES
'

INCREASES FREQUENCY OF REACTOR IRIPS

REACTOR IRIP ON FEEDWATEa PUMP TRIP --

INCREASES SAFETY MARGINS IN IRANSIENT

REACTOR TRIP ON IURBINE TRIP-

*

DECREASES PORV CHALLENGES
*

INCREASES FREQUENCY OF REACTOR IRIPS

. LETDOWN ISOLATION ON REACTOR TRIP --

AUTOMATES IMMEDIATE OPERATOR ACTION

EFW AUTO INITIATION --

INCREASES RELIABILITY OF EFW .

INCREASES OvERC00 LING POTENTIAL

i

e

i
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OVERC00 LING POTEilTIAL OF EFW
-

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

I-
. . . . . . .y

g -
- .

3:
-

1 EPJ PUr'.Pg
~

-

IgR
3r
5

as -
-

S

h!!
-

-

3 ER! PUt'PS

g -
.

'
,

g -
.

i

71M SINCE RCP TRIP, EC

.

.
-. . - . . . . . - . . ..

a

c OVERC00 LING OCCURS ON NATURAL CIRCULATION AS STEAft GENERATOR

LEVEL IS RAISED WITH HIGH EFW FLOW RATE

UNNECESSARY TO ESTABLISH NATURAL CIRCULATION-

MAY MASK ABNORMAL PERFORMANCE-

CAN RESULT IN LOSS OF PRESSURIZER LEVEL AND-

SAFETY SYSTEM ACTUATION

CAN CHALLENGE PRIMARY RELIEFS DURING RECOVERY-

.

9

9

9
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1

ACTIONS TO PREVENT EFW OVERC00 LING - |
'

o RESTART

LIMIT EFW FL0w RATE (VENTURI, THROTTLED VALVES,-

OPERATOR)
.

PROCEDURE GUIDELINES-

.

OPERATOR IRAINING-

-
.

.

'
o LONG TERM

-

,

,

LIMIT EFW FL0w RATE (VENTUlt!)-

REDUCE OTSG LEVEL.SETPOINT FOR NATURAL CIRCULATION-

.

.

4
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TMI-1 PROBABILISTIC RISK ASSESSMENT

.

o PURPOSE .

|

EVALUATE RISK To PUBLIC-

EVALUATE PLANT RELIABILITY a AVAILABILITY-

, ,

o TECHNIQUES

- DETAILED EVENT SEQUENCE DIAGRAMS & EVENT TREES

IDENTIFY CRITICAL SYSTEMS-

SYSTEMS ANALYSIS FOR FAILURE PATHS (FAULT IREES)-

QUANTIFICATION USING TMI-1 DA'.A WHERE AVAILABLE-

o SCOPE

|

RANDOM FAILURES-

COMMON MODE-
,

COMMON CAUSE-
.

EXTERNAL HAZARDS-
,

o USES

.

IDENTIFY CHANGES SIGNIFICANT To PuBLIC RISK-

IDENTIFY AREAS FOR RELIABILITY & AVAILABILITY IMPROVEMENTS-

RELATIVE BENEFITS OF CHANGES
^

-

1
'

l
'

.

.

!

.

t
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SUMMARY

-

.

o MODIFICATIONS MAY HAVE ENHANCED SAFETY BUT HAVE

INCREASED COMPLEXITY-

REDUCED AVAILABILITY-

DEGRADED PLANT PERFORMANCE-

.

o PROBABILISTIC RISK ASSESSMENT IS REQUIRED TO QUAN7iFY
RELIABILITY OF THE PLANT AS MODIFIED. PRA FOR IMI-l -

IS PLANNED TO COMMENCE 1981.

o SYSTEMS INTERACTION STUDIES FOR SPECIFIC EVENTS ARE IN ,

PROGRESS
.

-

.

o GPU WILL CONTINUE TO PERFORM INTEGRATED ANALYSES OF MODIFICA-

TIONS DURING DESIGN To EVALUATE EFFECTS ON LIKELY EVENTS

.

t
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REACTOR VESSEL PRESSURIZED THERMAL SHOCK
-

.

CUR'REllT CONCl.l[SION - CRITICAL OVERC00 LING TRANSIE!!T INVOLVIt!G RE-
PRESSURIZATION IS SMALL BREAK U!! MITIGATED

LOCA WITH EXTENDED LOSS OF FEEDWATER..
,

.
.

LICENSING STATUS - INVESTIGATION TO DATE DOCUMENTED IN BAW-1628
*

AND BAW-1648.-

-
.

-

. .

B&W OWNERS GROUP STATUS REPORT SUBMITTED
-

MAY 12, 1981.|

', MET ED/GPU LETTER DATED MAY 26,1981, IDENTIFIED.4

' '

-

PLANT SPECIFIC PLAtlS.
..
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RCS Flow During Total Loss of Feedwater*

*.
Event With a Sr.all Break

.
,
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Analyc.is Sumery - Caen 1 Threugh 4

*

Case 1 Case 2 Case 3 Case 4
.

LOCA analysis 0.007-ft* pressur- 0.007-ft' pressur- 0.023-ft pressur- 0.023-fc pressur-
*3

izer break, no llPI iter break with IIPI iter break with liPI iter break with liPI
throttling throttling throttling throttling.

.

Mixing analysis Complete. perfect Distributed vent Distributed vent No mixing
mixing (CRAFT) valve flow, stream- valve flow, stream-

ing IIP 1 flowi(MIX 2) ing IIPI flow (HIX2)
.

3 Reactor vessel Constant heat trans- Hore detailed anal- Hore detailed anal- More detailed anal- **

cooldown anal- fer (BEFRAM) ysis ymis ysis
ysis *

,

j LEIM (fractura LEIM at 6 EFPY LETH ac 3.0 EFPY LE}M at 3.d and LEIM at 3.8 EFPY .' analysis) 4.8 EFPY
-
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FRACTURE MECHANICS EVALUAT10tl CRITERIA

-.

THE CRITERIO!l FOR PRECLUDING CRACK IfflTIATION IS AS FOLLOWS:

K +K +K <K AT FLAW SIZE A ,
IT IP IW IC 1

AtlD CRACKS ARE ARRESTED PROVIDED
.

K +K +K <K AT FLAW SIZE A
P W M

WHERE
'

K = APPLIED STRESS INTEllSITY FACTOR DUE TO THERMALS,

~K = APPLIED. STRESS INTENSITY FACTOR DUE TO PRESSURE,
p .

K = APPLIED STRESS INTE|lSITY FACTOR DUE TO RESIDUALg
STRESSES,-

K = STATIC CRACK INITIATIO!! TOUGHNESS,

K = CRACK ARREST TOUGHNESS.
'
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Allow.ible and Actual Pressure Vs Time. 0.023-ft8
| .I * Cper.stor Action. -

Fressuriser Break With'' *
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'. ASSUMPTIONSO '
1. NO HIXING OF HPI FLOW WITH RCS FLOWr 1000 \

'

/ 2. NO IIEATING OF HPI BY METAL
_

\*

/ 3. NO TilERMAL PRESTRESS OF VESSELM '|i \ '' RANCHO SECOR
~ 4. WORST WE:.D TYPE AND ORIENTATION.

i swST GoP) 3. CONSERVATIVE MATERIALS ASSUMPTIONS
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MET ED/GPU PROGRAM
-

i
,

1. REVIS10tl 0F SMALL BREAK LOCA OPERATIf1G G'JIDELIllES REGARDitN

THERMAL SHOCK HAVE BEEtt It!CORPORATED lli TliE TMI-1 OPERATIttG
'

PROCEDURES.

2. 'UPGRADillG 0F THE EMERGE!lCY FEEDWATER SYSTEM.

3. C0tlFORMAftCE OF RV MATERIAL SURVEILLAtlCE PROGRAM PER 10CFR50,

APPEf1 DIX H.
.

fl. PARTICIPATIO|t Ill THE B8W OWilERS GROUP REACTOR VESSEL MATERIALS

, PROGRAM. .

,

5.' PLAllT SPECIFIC EVALUAT10ft 0F TMI-1 HPI C00LiliG MODE.
'

6. MAlf1TEt!AllCE OF BWST TEMPERATURE H15HER THA!i 1400F, -
.

7', PARTICIPATIO!! !!! RESEARcH EFFORT THROUGH EPRI I!! THE AREA 0F

RV THERi'AL SHOCK.

8. FillAL ABt!0RMAL TPAtlSIEt!T OPEPATOR GUIDELiliES (ATOG) WILL

INCORPORATE GUIDELitfES REGARDitiG THERMAL SH0CK.
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