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O ' xnaaxxnuas
2- MR. MOELLER: The meeting vill come to order.

3 This in a continuation of the open meeting of the

4 Advisory Committee on Reactor Safegriards Subcommittee on the

5 Three Mile Island Unit 1.

6 I think we will pick right up this morning with

7 where we left off last evening and that will be beginning

8 with Item VI-A, this being the Plant Technical

9 Issues / Modifications - Its Ov'erall Status.

10 Mr. Clark, would you tell us who is going to

11' present that.

12 MR.' CLARK: We would like, with your permission,

13 to pick up on B and C first and then come back and get A, if

O .

14 that 1: agreeable.

1:t MR. MOELLER: Fine.

10 MR. CLARK: Bob Keaton bill make the presentation.

17 MR. MOELLEBs All right. We are beginning with

18 VI-B which is entitled Analysis of An ticipa tory Steam

19 Generator Fill.

20 Mr. Keaton.
3

21 MR. MC:LLER: Mr. Clark, we do have Item I-B,

22 III-C and III-E ta pick up from yesterday. So 't you will

23 just let me know when you prefer to do those.

24 (Slide presentation.)

25 MR. KEATON: With respect to the guidelines for

filling the once-through steam generators, Babcock and

:
|
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( }- 1 Wilcox has performed two types of analysea. One is what I

2 will describe as a theoretical analysis to determine what

3 the fill rates might be and under what conditions. Then

4 ther have also done a substantial amount of analytas of data

5 from actual plant transients, including in fact one of the

6 transients at THI-2.

7 Based upon this they have come to the conclusion

8 that the fill rate that is permissible without overcooling

9 the primary system is a f unction of the incoming feedwater

10 ter.perature and is a function of whether its main feedvater

11 or emergency feedwhter is being used, but is not

12 particularly a function of flow rato if it is the main*

13 feedwater because of- the steam aspiration which occurs in

(~ .

'' 14' the downcome of the steam generator.

15 So, based upon these analyses, they concluded that
,

16 a fill rate as high as 120 inches a minute would be
,

17 acceptable using main feedwater if the incoming feedwater is

18 relatively warm. By that I mean up in the range of three or-

19 fcur hundred degrees Fahrenheit. That fill rate might be of

20 the order of about half of that, about 60 inches a minute,

21 even for lower feedvater temperatures. But for very low

22 feedvater temperatures, around ambient temperature, it might

23 be advisable to fill only one steam generator at a time.

() 24 The criteria that was used that resulted in <ase

25 numbers was basically that following reactor trip the steam

O)(-'

i
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(') 1 generator cooling should'lur limited so that, one, the

2' pressurizer level stars on scale with the existing level

(]) 3 instrumentation and, second, that the reactor cooling system

4 pressure stays above 1,700 psi so that there would be no

I 5 approach to the automatic initiation of the high-pressure

| 6 injection system.
f

| 7 Based on the analysis that they have done we have

|
| 8 developed what we are intending to use as the guide..ines
!

9 which we actually give the operator. We preferred not to

10 try to give the operator a comblicated procedure that says

|
11 . fill at this rate if you have got one feedwater temperature

12 and feed it at a different rate if you have got a different

13 feedwater temperature.

O
.

'

14 So looking at their results and their conclusions

|

| 15 as well we found that these guidelines seemed to bracket
t

l 16 their findings.
!

i 17 If the main feedwater system is being used, in the

18 first place, we will feed through the start-up valve which
i

19 limites the feedwater flow to about a million and a half
|

|
20 pounds per hour. That in itself for normal-feedvater

21 temperatures tends to achieve the desired result. Then we

22 ask the operator to simply watch the once-through steam

( 23 generator pressure, this is the pressure on the secondary
| c')kJ 24 side, and keep -it within a hundred psi of the control

25 setpoint.
!

!

! I'
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-1 'So he would throttle this valve as necessary to

. 2 . keep the steam generator pressure up. If he does that then

3 this will result in the desired conditions in the' primary

4 cystem. It will keep the pressurizer level on scale and it

*

5 will keep. the primary pressure above the HPI setpoint.

8 For very low feedvater tempertures we ask-him to

7 fill one at a time. Before he gets to 50 percent, which is

8 normally where he would fill to prior to going on natural

9 circulation, if he loses force flow for some reason before

10 he reaches that point then he is to switch to the emergency

11 feedwater.,

i

12 Using the emergency feedwater basically the

13 criteria is the same, maintain the steam generator pressure
,

14 within a hundred psi of the control setpoint. We ask him
,

15 not to use all three pumps. Use either the two motor driven

16 pumps.or one turbine pump. Then if he loses -- this-is a
j
~

17 typographical error. That should be "if forced RCS flow is

18 lost" then keep the steam generator level increasing and

?9 keep the flow on. If there are indications that he has lost;

20 natural circulation then he should go to full emergency

21 feedwater flow even if that does result in cooling the

22 primary system more than normal.

23 So we have transmitted these suggested guidelines

24 back to Babcock and Wilcox for their review. Verbally I

25 have gotten an-indication from them that they think they are

O
-

.
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1 ~ appropriate. We have not officially heard back from them.

2 But assuming that we hav* their concurrence, that is what we

j 3 would expect to use.

4 MR. MOELLER: Mr. Lipinski.

5 MR. LIPINSKIs What. are the conditions on the

6 primary side ?

7 MR. KEATON: Well, this is right following a
,

8 reactor trip. So you have collapsed the Delta P basically

9 immediately and the cold leg temperature is being set by the

10 steam generator pressure.

11 MR. LIPINSKIs So you have residual heat being

12 genera ted ?
,

13 MB. KEATONs You have residual heat being

d 14 generated; that is right. One of the things,that the BEW

15 analysis showed is that how much overcooling you get is of

16 course a sump function of the decay heat level..

17 MR. LIPINSKI: When you tell them to maintain the

18 presstre within 100 psi, how big a valve is he using to

19 maintain this pressure, because initially when he is coming

20 up his steaming rates are going to be relatively low?

21 MR. KEATON: This is following reactor trip that I

22 am talking about. So what.he is using is the start-up

23 control valve on the main feedvater if he is using that.

24 MR. LIPINSKIs That is the injection, but I am

25 talking about the steam flow to maintain 100 psi.
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-{ } 1 .MR. KEATON: What he is doing is he is throttling

2 the feedvater in order to keep the steam pressure up.

3
,

MR. LIPINSKIs Okay, but where is the steam going

4 and through what size valve? As you inject the feedwater

5 you are going to s. team and you are not going to allow the

6 steam to escape from the steam generator.
-

7 MR. KEATON: Yes, of course. What you doing in

8 that case is normally. you would going through the turbine

9 bypass valves which will also be acting to try to control

10 the steam pressure. But the point is that if you put in too

11 auch feedwater flow the steam pressure will drop

12 independently of what you do on the downstream side.

13 MR. LIPINSKI. Yes, if you are cooling it faster

~O .

14 than 'jou are converting it to steam.

15 MR. KEATON: Exactly.

16 MR. LIPIMFKIa But the steam pressure is being

17 maintained automatically under those conditions.

18 MR. KEATON: It.could be controlled automatically

19 to the extent that you are not overcooling; that is correct.

20 MR. LIPINSKI: Thank you.

21 MR. MOELLER: Any other qucstions on this?,

22 Mr. Zudans.

23 MR. ZUDANS From these procedures there seems to

()' 24 be one question left out. If the main feedwater failed

25 before you reached 50 percent you switch to emergency

. I')t-
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,

(G~T 1 feedwater.

2 MR. KEATON: Teat is correct. '

3 MR. ZUDANS: If you can't get emergency feedvater

4 is the scenario also analyzed for what happens then?
.

5 MR. KEATONa' Well,.Yes, that has been analyzed,

6 although it wasn't analyzed as part of this particular

7 tast.. What happens is that if you lose main feedwater and

8 you cannot start emergency feedvater then basically the

9 operator has 20 minutes to do one of two things. He must

10 either restore emergency feedwater or he must initiate

11 high pressure injection and let the water or steam then

12 bleed out from the safety valves or the relief valve on the

13 , p ressurize r .
f'J 14 MB. ZUDANS: So shouldn't that particular aspect

15 be part of this instruction because that is where it will

16 happen?

17 MR. KEATON: It will be part of this procedure. I

18 only put here those things that were specifically addressing

19 the overcooling.

20 MR. ZUDTNSs Thank you.

21. MR. MOELLER: Okay. Are you ready then for Item

22 C, Inadequa te Core Cooling and the Reactor Pressure Vessel

23 Level?

() 24
- MR. KEA2)Ns Yes. Perhaps some of you will

25 remember that we have discussed this particular item in

O
.
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1 previous meetings. My discussion to day is going to be very

2 simplified because of the f act that we have talked about it

3 in the past.

4 We have been working with Babcock and Wilcox and

5 with the other BCW owners in trying to understand what are

6 the right guidelines to be followed by- the operator

T following any of the situations which might have the

_
8 potential for resulting in an inadequate core cooling

9 situation.

10 In so doing wo have developed, or more accurately

11 Babcock' and Wilcox has developed and we have implemented a

12 set of guidelines which tell.the operator what to do under

13 normal situations such as a normal reactor trip or a

0- 14 loss-of'-coolant accident which basically relies on the

15 originally installed instrumentation in the plant to

18 maintain the core in a safe condition. If he follows those

17 guidelines correctly and if there are no more f ailures than

18 are assumed in the normal safety ana3ysis approach, that is

19 all he needs.

20 This instrumentation is basically the temperature

21 and pressure instrumentation on the primary loops and his

22 instruction, the one that I guess is of the most relevance,

23 is simply that he must maintain an adequate subcooled margin

A
(_) 24 within the primary system and if he does no t have that that

25 he is to initiate high-pressure injection flow and leave
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( }} 1 'high pressure injection flow unthrottled until he meets one

2' o f t h r e e c o n d i t i o n s .

3 The first is-that he has got at least 50 degrees. g-}
. v-

4 subcooling and he is required to throttle the flow to keep-

' ' 5 the pressurizer from going full of water. So if he has wat

6 50 degrees subcooling then he is allowed to throttle to

7 control the pressurizer l'evel.

8 The second condition is if he has at least 50

9 degrees subcooling he is instructed to throttle in order to

10 maintain the reactor coolant system in its normal cool-down
t

'

11 envelope. This is basically the NDT limits. Finally, if he

12 has low-pressure injection flow of at least a thousand GPM

13 in each loop,and the situation has been stable for 20

14 minutes, then he is allowed to throttle and in fact curn off

15 che high-pressure injection flow. Under other circumstances

16 he is instructed to leave high-pressure injection flow

17 unthrottled. The analysis that has been done in very gree.t

18 detail by BEW indicates that for all ranges of breaks,

19 including no break at all, that these instructions result-in

20 the core being adequate cooled even under the very

21 conservative type analyses that are done for licensing

22 calculations.

23 As a back-up the operator is instructed to watch

() 24 the readings of the in-core thermocouples. I want to

25 emphasize that if the equipment performs within its design

ALDERSON REPORTING COMPANY,INC.i
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()' 1 bases and if the operator has done the other actions

2 correctly the-in-core-thermocouples will not tell him

3 anything new. But just as a fall-back in case there is

4 something going on that is unanticipated or there are extra

5 failures,the operator is instructed to monitor the in-core

6 thermocouples and 'if the temperatures. rise above certain

7 curves which are given in the procedure then the operator is

8 instructed to take some extraordinary measures such as

9 depressuring the system in order for the low pressure

10 injection flow to be used. But that is simply a f all-b ack

11 measure tha t we would never expect to occur.

12 As far as reactor vessel level is concerned, in

13 reviewing these guidelines we have not, as the viewgraph

O 14 said, identified any place where we really would do anythint

15 different based upon a vessel level measurer ant.

16 Furthermore, we are concerned that in certain of the
,

17 accident scenarios that the operator, unless he were very

18 carefully trained, might be misled into taking the incorrect

19 actions based upon vessel level, particularly early in the

20 transient. The reason for the concern there is simply that

21 much of the range of the small-break LOCA there is a

22 .ransient period of time when the co_re is in fact uncovered

23 or partially nn co ve red . We would not want the operator to

sj 24 step in an't try to do something like a sudden
,

25 depressurization of the system in that time when really all4

O
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2 systems will. recover the core- and ' keep it cool.

~

3 So if vessel level were available we think th a t 'i t

4 would-be extremely important as to how the operator were

5 trained to use it.

6 Furthermore, we have not seen any of the suggested

7 measurement systems for 'ressel level or void f raction or

.
8 some combination which to us hppear to give a very

9 unequivocable measure to the operation of what in going on

-10 and we are very concerned that some of the systems that have
_

11 been suggested might be misleading.

12 Nevertheless, we recognize that this is something

13 which ' has a great deal of interest. So we have, in

O 14 conjunction with the other owners, asked for a proposal from

15 BCW to investigate level measuring systems. We have, I

18 think just within the last two er three days, received that

17 proposal or a portion thereof. We are planning to

18 participate in this program to try to identify what would be

19 the most promising method or methods of measuring vessel

20 level or void fraction or whatever. At this point in time

21 that is really all we feel that we can say.
_

22 We are not prepared to either say firmly yes, we

23 are going 'to put one in or not until we know more about what

~

7e would be the real characteristics of such a system. We are

25 prepared to support possible additional BCD effort along

O'

,
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() I this line in order to make sure that we best understand ~ what

2 might be available to us. So that raally is our position at

'

3 the moment.{
4 MR. MOELLER: Did you say that the BCW report has

5 just recently been issued?

6 MR. KEATON: Their proposal for carrying out such

7 a program.

8 MR. MOELLER: Mr. Zudans.

9 MR. ZUDANSs Your subcooling meter, where is it

10 attached to, where is it connected to?

11 MR. KEATON: It is connected to the hot leg RTDs.

12 Those are located near the top of the candycane I believe.

13 MR. ZUDANS: Do your pressure gauges and

O 14 temperature gauges have dual scales; namely, if you have a

15 temperature as a principal measurement do you drawn on the

16 saturation pressure just for information?

17 MR. KEATON: Through the hard-wired meters that

18 are referred to as the saturation ---

19 MR. ZUDANS: I am not talking about saturation

20 meters. I am now talking simple temperature gauges and

21 pressure gauges.

22 MR. KEATON Excuse me. I misunderstood your

23 question.

( 24 MR. ZUDANSs I have been bringing this point up

25 several. times that instead of requiring operators to

ALDERSON REPORTING COMPANY,INC,
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A() 1 ' remember steam tables or consult then you could have dual

2' scales in your instruments. If your principal measurement

3 is pressure, you can have a dial. showing saturation

4 temperatures. That would be a direct indication of

5 subcooling if he has both gauges accessible within sight.

6 HR. KEATON We don't presently have that

7 provision. What we have done, in addition to the meter

8 which I described, is that we have put'the temperature and

9 the pressure information into the plant processed computer

10 and we use the processed computer to calculate both the

11 temperature saturation margin and the pressure saturation

12 margin which .fs available to be called up by the operator as

13 a back-up to his hard-wired instruments.

O
14 MR. ZUDAhSa That is ~a good idea, too, but the-

,

i

15 other one is so much simpler. It is sitting right there.

16 All you have to do is draw another scale that shows if you

17 have a 2,000 psi pressure it shows you that saturation

18 temperature is such and such. If you have your thermal

19 me'ter sitting next to it you can tell immediately what'your

20 subcooling is without any computer assistance or anything

21 else. I thought that somebody had such dials already made

22 up. Do you remember?

23 HR. CATTON: No.

24 MR. ZUDANS: Didn't TVA or somebody else do it?

25 It seemed to be such a simple thing to do. i

'

O
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h 1 RR. KEATON: I think I have . to agree that it would

2 be very simply. I:will just have to say honestly that at

i P) 3 the moment we haven't looked at it.
V

4 MR. ZUDANS: Why don't you give it a thought.

S. MR. KERE: It may be too simple..

6 MR. KEATON: I think as a general policy we are

7 not trying to avoid things.

8 MB.'ZUDANS: I have been talking about that for

9 more than a year and it doesn't seem to be that anybody ever

10 listens'because that is too simple.

11 MR. CLARK: I would like to comment on this item

12 just a little f urther. Mr. Keaton has been I will say very

13 politic in the way he presented it. I think the rea cto r

14 vessel water level i,s a good example of the very important

15 judgments that are being made in some of these post-TMI-2

16 lessons learned where you are balancing how much is enough

17 with wouldn 't something else be better. It is very

18 important to keep in mind that that something else is in fat

19 in addition and that every addition we make to this plant

20 introduces its own possibilities of failure, its own

21 possibilities of~ confusing the operator because he now has

22 not two ways to tell reactor vessel water level or is the

~

23 cor e covered but three, and if 5a is getting conflicting

24 information why he has to decide which one to follow.

25 I think it is fair to say that GPU is pursuing

i

ALDERSON REPORTING COMPANY,INC,

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

.-. , . - . .. - - . - - . . ,



..

I

I

| 277
*

:

() 1 this farther not because we believe it should be but because

2 we are in effect being required to by pretty clear guidance

3 from NRC that they are as yet unconvinced.(-)
\m/

4 We certainly would have this way down on our

5 priority list rather than something we would be putting

6 effort on now absent guidance from the staff.

7 MR. M0ELLERt Mr. Lipinski and then Mr. Catton and

8 we do want to call on the staff. Go ahead.

9 MR. LIPINSKIt Diverse measurements are very

10 important. If you give an operator a single reading that is

11 vrong he will follow it blindly. If you give him two

12 readings that are wrong then he has to use his intelligence

13 to decipher what is right. If you give him three, even

14 better. But a single wrong reading is not the way to go.

15 MR. MOELLER: Mr. Catton.

16 MR. CATTONa I would just like to comment that by

17 no means can you tell level from saturation alone.

18- MR. ZUDANSs I would like to complete my question

19 with a statement that there is nothing as simple and it

20 doesn't even mean retrofit but just order new dials.

21 MR. KEATON: It sounds to me as if people are

22 talking about at least five different things. Mr. Clark, I

23 think,was talking about a level indica tor.

() 24 MR. ZUDANSa Well, tha t is all righ t.

25 MR. KEATON: Walt was talking about philosophy.

O
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}}- 1 MR. CATTONs I said they didn't have a level

2 sensor.

3 MR. KERRs Well, they agree they don't have a
)

4 level sensur. I think.what they are saying is that they

5 don 't need one.

8 MR. CATTON: I heard Mr. Clark say that they had

7 two ways of telling what the level was and they didn't need

8 more.

9 MR. CLARXs If I said that I misspoke.

10 MR. KERRs They 5 .ve several ways of telling

11 whether is being cooled.

12 NR. CLARK: We have several ways of telling

13 whether the core is cooled and giving the operator the

(#)>

14 information he needs to act.
,

15 NE. CATTON: You have no way of telling if he may

16 be close to a dry core. As long as it is saturated he knows

17 nothing. All he knows is that there may be a problem. He

18 could sit saturated and be okay indefinitely.

4 19 MR. CLARK: If he is approaching saturation he is

20 told what to do to avoid reaching saturatidn. If he were in

21 fact to reach saturation he has the core thermocouples which

22 would indicate a enainge once you had reached saturation with

23 time. We believe for any scenarios that we or B&W or to my

() 24 knowledge the staff has come up with that any postulated

25 scenario can be dealt with properly by the operator based on

'Os_/

ALDERSON REPORTING COMPANY,INC,

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



_

279 q
.

() 1 the.information.and procedures already provided.

2 Mh. wnELLERs Mr. Lipinski.

- 3 MR.~LIPINSKIL, How many. feet of water do I have to

4 lose from the top of the' reactor vessel cover until I

5 influence the reading of those thermocouples? They have to

- 6 be exposed in getting to superheat temperatures before I can

7 tell that I an in trouble with those couples and how many

8 feet'does that amount to?

9 MR. KEATON: I don 't know the exact number. Does

10 someone?

11 MR. LIPINSKI: Isn't that of the order of 15 to 20

12 f ee t? That is an awful lot of water to lose to wait until

13 you are getting another piece of information.

-() '

MR. WALLACE: Sir, if I could add, some of the
'

14
,

15 small-break analyses done in'the post-TMI period would

16 indicate that for certain scenarios at about a f oot uncovery

17 where you had dry steam or superheated steam at the top of

18 the core you would start to see an increase on the in-core

19 thermocouples. That was the worst case scenario. The

20 temperature would not go over about 1,100 degrees as I

21 remember it.

22 MR. LIPINSKI: But how many feet of water is that

23 lost in terms of where you started f rom from the top of tha t

() 24 vessel cover?

25 MR. KEATON: From the top of the candycane.

|
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1. MR..LIPINSKI ~ Yes, the top of the candycane, but

2 I am thinking of the vessel itself with the water above the

3 core'until I get down to where I an affecting the

4 temperature on 'those thermocoup1'es. That is a lot of

- 5 gallons of water.

8 NR. KEATON: It is. I think the point that we are

7 trying to emphasize though is that irrespective of that if

8 the operator still does what.he is tol, to do he will keep

{ % the core cool. He really doesn't need to know where the
-

b .

as he knows
,

' 10 level is in order to have a cool core as long

'11 that if'he has got saturation or near saturation system in

12 the primary that he needs to make up the water.
,

13 MB. LIPINSKIa But time is of essence. By the
,

O. 14 time I drop that water level that far with that many gallons

15 he could have taken action earlier rather than waiting until

16 those thermocouples get exposed.

'

17 MR. KEATON: No, no,-no. You don't understand.

18 The point is that the action he starts taking is when he

19 approaches saturation and not when he starts to uncover the

20 core. He has already got full high-pressure injection in

21 that case.

22 MR. LIPINSKI: But you made reference to the

23 back-up on those couples.

O 2. nR. xtAr0 - Rieht, fer.e scenario that we heven e

25 been able to define.

O
'
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-(} 1 MR. CLA0K I think also with regard to a single

2 indication, the operator to determine saturation has
b

3 available, if I remember, 12 to 16 different RTDs and

4 probably at least two and I think probably four pressure

5 indicators. So he-is not relying on a single instrument

8 which' if it is misreading would mislead him. His

7 instructions are to look at all of his temperatures, all of

8 his pressures and to prevent getting closer than "X" degrees

9 to saturation. That really is the earliest indication and

10 earlier than he would see anything on the water level

11 indicator.

12 MR. CATTON: So you prefer to leave your operators

13 in the blind so they won't do something dumb?

14 HR. CLARKs No. I as sure you recognize-that the

15 var you put that question obviously the answer is no. I

18 think really it is no. We want to give the operator

17 sufficient information, including back-up inf ormation , to

18 enable him to make those decisions that he has to make and

19 take proper action.

20 We believe that providing additional

21 instrumentation beyond that has the potential for
2

22 introducing other failures that,he will have to cope with

: 23 and for introducing confusion.

() 24 MR. CATTON: So you would rather keep him blind.
'

25 MR. CLARK I don 't agree that it is blind. He

O
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1 has good visability of what he needs to know.|

L \_
.

2 MR. CATTON: Once he is reading saturation

|
3

_

temperatures, the instant he starts reading saturation
.

4 temperatures he is blind until he either goes superheat or

5 unti1~you are back into subcooling. In between he knows

6 nothing. He doesn't know whether his mitigation efforts are

7 working or whether they are not working until he gets it

8 subcooled or until.he finds out that he has failed because
.

9 it is superheat' unless he has a method of determining how

10 auch water is in the system.

11 MR. CLARKa He knows everything he needs to know

12 to take the action to protect the core.

13 MR. MOELTVR M r. Zudans.

14 MR. ZUDANSa From the presentation and your

15 comments I am willing to admit that you are not saying that

.
16 you will not install. I think your current position is tha t

17 you don't think there is a device that will do the job. Is

18 that a correct statement.

19 MR. CLARKs I think our position is that it is

20 unnecessary and has undesirable features. In addition,

21 many, if not all, of the proposed devices have identifiable

22 dif ficul ties .

23 MR. ZUDANS: Well, that of course would be a good
,

() 24 reason not to install if you don't have a device. But I,

25 think philosophically that Dr. Catton is absolutely right.

(:) -
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( ). 1 -If you get into that situation whether it is by design or by

2 accident you are really lost..

' 3 MR. KERRa Well, Mr. Clark made the point, and it

4 seems to me this is something one wants to explore, that

5 even if the operator had the information there isn't

6 anything he would do differently. Academics sometimes want

'7 information even if they aren't going to do anything with

8 it. It seems to me that information is not very valuable

9 unless you are going to do something with it.

10 The problem, it seems to me, is that we are

11 talking about severe accidents, unlikely accidents, and it

12 is hard to know and one certainly has to ask the question ar

13 to what you would do with the information. As I remember .O
''# 14 Mr. Keaton 's presentation , I thought you said early on that

\

15 if things behaved the way they were supposed to behave in

16 the accident analysis that this instrumentation would be

17 adequate.

18 MR. KEATONa That is exactly correct. I was

19 trying to make the point that you don't need the core '

20 thermocouples. You don 't need to know where the level is

21 because the system has been designed to recover itself. All

22 the operator really needs to do is, for example, if one

23 train of this high-pressure injection has not come on, even

() 24' though the analysis shows that the core will be cooled with:

|
'

25 just one train, he should be trying to re-establish the flow

|
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1 in.the second train. Actions'of that type are what he needs

2 . t o t e.< .

3 The deM on of the safety systems, the combinationd,^
4 of the high-pressure and the low-pressure injection into the

S core flood tanks gives you automatic protection of the core

6 for the total spectrum of breaks.

7 MR. KERR The accident analyses, if I remember

8 correctly, are done assuming that single-f ailure criterion

9 has been used in the design of the system and that therefore

10 one does not allow for multiple failures.

11 HR. KEATONs That is correct.

12 * MR. KERR Now, I think each of us would agree

13 that the probability of multiple f ailures is not zero.

nv 14 Hence, I only have to have a multiple failure beyond a

15 single-failure criterion to depart frot your guidelines, it

16 seems to me, which are that if everything works according to

17 the accident analysis I am okay.

18 I haven't looked carefully to see, but it would

19 seem to me in line with GPU's newly adopted philosophy that
~

20 orie at least would want to look beyond the single-failure-.

21 criterion -to see if there might be accident scenarios in

22 which multiple failures beyond a single-failure could get
q

23 one into difficulty.

24 MR. KEATON: I understand. We have tried to do

25 thinking along that line, although I won't claim that we are

O
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() 1 in any sense complete or finished with that. What we have

2 found, to the extent that we have gone so far, is that if

3 there had been multiple failures, and let me-take an

4 example, let's suppose that we have had two Iailures in the

5 HPI trains so that there is no HPI flow under a circumstance
.

6 where there should be. - The operators are instructed in that

7 case to put all of their attention on re-establishing HPI

8 flow, and that is exactly what we want them to do. We don't

9 vant them sitting there calculating where the reactor vessel-

10 level 1 s because what they need is water and they don't need

11 a level measurement to tell them that.

12 MR. M0ELLERt Mr. Lipinski.

13 MR. LIPINSKIa But it is the mass inventory that

O 14 is important. The rate that it is going in and the rate at

15 which it is coming out determines what the internal content

16 of that vessel is. The fact that they have injected it is

17 one piece of information. If they don't know how fast they

18 are losing it, there is no assurance that you are holding

19 your own within the vessel.

20 HR. KEATON: That is not right, Walt. The design
.

21 of the system is such that for any size break which will

22 keep the core pressurized above the injection point of the

23 core flood tants that one HIP train will successfully keep

() 24 the core cooled throughout the entire transient. The

25 operator doesn 't need to sit there and monitor level to know

n%d

.
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() 1 that this is happening.

2 MR. LIPINSKIa This includes the double-ended .

- 3 break? -
'

4- MR. KEATONs Well, the-double-ended break, of

'
5 course, will depressurize the system and then you get the

6 flood tanks and the low-pressure injection and those are

~7 perfectly adequate for all of those scenarios. That is the

8 whole basis of the accident analysis of the plant.

9 MR.'LIPINSKI There is something in between that

10 though.

11 MR. KEATON: There is an entire range in between

12 there. What I am saying is that for that entire spectrum

13 from no break at all to a double-ended break you have got

O 14, the systems designed so that even assuming a single failure

15 they will keep. the core cooled with no action at all by the

16 operator.

17 MR. LIPINSKI An aside question. After you have

18 r'efueled and you have buttoned the system up how do you fill

19 it and determine that you are full? Are you looking for

20 overflow from 'the high-point vents?

21 MR. KEATONs I think I had better let one of the

22 operators answer that question.

23 MR. 50ELLERs Identify yourself, please.

() 24 MR. M. ROSSs Good morning. My name is Mike

25 Ross. I an a supervisor of operations for TMI Unit 1. The

O
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'' I way we fill the system, in accordance with our fillC)
2 procedures, is we use the low-pressured bleed tank transfer

. 3 pump which is a hundred-pound discharge pump. We pump water

4 until we physically see flow out of the high-point vents

5 into the RC drain tank.- That way we are physically assured

6 that we have filled the-high point vents. Of course, to do

7 this you must increase the pressurizer pressure to force the

~

8 water out of the pressurizer and into the high-point vents.

9 MR. MOELLEHa -Mr. Catton.

10 MR. KERE: This just suggests a level indicator

11 would be some way of opening that vent and let the water

12 squit out I guess.

13 MR. LIPINSKIs No. The temperature conditions are
,

14 different because if I open those high point vents when they
,

15 are not at pressure I will get live steam out of there. You

16 wouldn't be able to differentiate whether you had live steam

17 or water I don't believe unless there is a slight difference

18 in temperature.

19 MR. MOELLER: Mr. Catton and then we are going to
,

20 Dr. Ross.

21 MR. CATTONs With respect to the operaters and

22 understanding what is going on I believe you used a B&W

23 simulator to give them experience with handling voided flows

() 24 is that correct?

25 MR. KEATON: That is right. |

|

I

l
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() 1 MR. CATTON: I just thought I would make the

2 comment that to my knowledge there is no simulator around to

3 properly bundle voided flow and that typically they have SAR'

4 type calculations built in under those circumstances and

5 those are based on EN codes.

6 NR. KERR .What is voided flow?

7 NR. CATTON It has got little bubbles in it.

"

8 MR. KERR Two-phase flow?

9 MR. CATTONt Right. I an using the words that

10 they used in the report to understand voided flow. I didn't

11 vant any misunderstanding.

12 MR. MOELLER: Dr. Ross has been patiently waiting.

13 MR. D. ROSS: I would like to bring the
r

14 subcommittee and consultants up to date on the staff

15 position on vessel level.

16 In terms of back-up documentation I did not bring

17 copies but I can make available to them a document that

18 consists of four typewritten pages, four figures and one

19 table which describe to the best of our knowlege the state

20 of the art as of a month ago on reactor vessel level
,

21 instrumentation.

22 We had in Idaho Falls on October 17th and 18th of

23 this year what was known as a LOFT technology transfer

() 24 meeting. This meeting was jointly arranged between Tom

25 Hurley and myself. The purpose was to bring together the

O-
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() 1- representatives from the regulated industry to witness

2 ~ presentations on information ava11atie f rom various research

3 activities, primarily 10FT but also PBF semiscale and some

4 of the research contractors who have been doing work on

*

5 reactor vessel level measurements.

6 Of the two-day meeting one-half. day was dedicated

7 to this subject and various contractors, includine INEL and

8 Oak Ridge, were brought in for this purpose. The reactor

'9 industry was invited by a letter jointly signed by Tom and

10 myself about the 1st of Septe ,r. I believ( there were'

11 some ACBS staff representation at that meeting. Ivan was

12 there he reminds me.

! 13 As I sail, we have prepared a summary of the
1 O-

~

14 meeting in terar of reactor vessel level and I will make

15 available a copy to you if you wish.

16 What we came out of that meeting with was the -

17 opinion that subject to some systems qualification tests

18 there appeared to be two systems that could be used

19 relatively soon for measurement in a PWR reactor vessel

20 level. These are th e heated thermocouple and the Delta P

21 methods.
;

I22 We witnessed a rather impressive demonstration,

23 proof of principle, if you would, of an application of what

(). 24 I would refer to as a radar altimeter to vessel level

25 measurement. The developer brought in a little laboratory

'OL
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() 1 scale demonstration with a bucket of water and what-not and

2 it looked very promising. It also has no moving parts and

3 it may even be able to measure density of a two-phase

4 mixture. It requires a transparent but not opaque opening

5 or aperature in the reactor vessel upper head. I think this

6 can be achieved and it doesn't have to be very big, like an

7 inch or so or 3/8ths of an inch, rather small. Development

8 work is continuing on that I understand.

9 The reactor vendors were invited to give

10 presentations and combustion engineering d Ld principally on

11 thermocouples, heat thermocouples, and Westinghouse did on

12 their reactor vessel level instrument.

13 We are making arrangments to do systems-wide

O 14 testing verification of these two systems in semiscale and

15 perhaps in LOFT. We also saw a presentation by a Mr. Bailey

16 of EPRI on the neutron detection method, the so-called

17 non-intrusive method. I

18 We are preparing a Commission information paper to

19 inform the Commission of the results of that meeting and,

20 lik e I said , we will inform them that things are moving

21 along fairly nicely but that you can't go down like to a

22 Radio Shack and buy one ju.st yet. They do need some systems

23 proof of principle. This requirement is at least a year

() 24 old, by the ' way, the reactor vessel level instrument.

25 Throughout the 1980 period we have had periodic
_

W

(E) !

s
?
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h I discussions with reactor vendors. We have not been very'

,

2 successful in dealing with utilities using BEW designs or

- 3 with the B&W Owners Group or with B&W directly in developing

4 an effective dialogue on this matter. The situation has

5 been polarized for some time. Obviously on a polarized

6 situation you are going to get two perspectives at least.

T Our perspective is that the B&W community argument
,

8 is circular. The use of a vessel level meter is not in the

9 procedures so it won 't be used and it won't be used because

10 it is not in the procedures. Like I said, that is obviously

11 a polarized perspective.

i 12 Given that most accident situations of interest
.

13 would involve a static system as contrasted with a dynamic

O 14 system with the primary reactor coolant pumps running, and,

15 given that many of the accident situations are in the, oh,

16 500 to 1,500 pounds pressure range as perhaps governed by
.

i 17 the steam generator, secondary site conditions, the ease of

18 measuring reactor vessel level does not seem materially

19 different from that in a boiling water reactor which needs<

20 reactor vessel level as an declute sole indicator of how to

2i run the reactor both in normal and accident situations.

t 22 So.the technology does not seem that remote at

23 . least to the staff. It does not seem that remote at least

24 to several developers, including two of the PVR vendors.
i

25 There have been aggressive efforts after laboratoryi

|O 1

:
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{} 1 developments to install these in Comatission-owned facilities

2 and benchmark them.

3 We have made an offer at NRC expense to install

4 these instruments in reactors, the test facilities,

5 especially LOFT, so that ve.could have common tests where

6 all tests were benchmarked against the LOFT conductivity

7 probe as well as the gamma densitometry and as well as the

8 extensive analysis that always accompanies before and after

9 LOFT experiments. It seemed to us like an ideal place to

10 prove the principle of reactor vessel level.

11 Again, the response from the BEW community has

12 been less than enthusiastic. The slides that were shown

13 this more about participating in an Owners Group program is

O '

14 a surprise. I know nothing about it. It may be that others

15 on the sttff in the last few da ys have heard something about

16 it. I have made repeated efforts by written communication

17 as well as by telephone to get the BEW program moving. The

18 last call that I had with BEW was a mutual agreement that

19 the situation was deadlocked and that I would have no

20 further communication with BEW and that our communication

21 thereafter would be probably thrcagh the show-cause order

22 route in connection with the NUDEG 0737.

23 This is the state to which we have become

() 24

25

O'
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1 polarized. Until the suggestion becomes a requirement in{}
2 the formal and legal sense I , don't think we will actually
3 get moving on this item.

4 Now, I don't know whether the committee wants to

5 get into the technical merits of how such an indication

6 could be used in an accident situation. If you do, we can

7 proceed, but I was trying to bring you up to date on the

8 regulatory side.

9 MR. M0ELLERs Thank you.

10 Mr. Kerr.

11 MR. KERR I believe from what you said that I
.

12 wouLd conclude that if one wanted to order and install one

13 today one couldn't '/et one.

(
,

"

MR. D. ROSS-s I am sorry, Dr. Kerr, one could what?-14 --

15 MR. KERR One could not order one and install or.a

16 today that would be approved by the NRC.

17 MR. D. ROSSs That is correct because of the

18 incompleteness of the systems testing. However, we are

19 moderateJr bullish on the two systems that I just mentioned.

20 MR. KERRs Let's talk about TMI-2 start-up and

21 assume that one was going to start it up within let's say

*22 eight months.

23 MR. M0ELLERs THI-1.

() 24 MR. KERRs TMI-1, yes. In you; view, would one be

25 available in time for a start-up?

)
,

|
i
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(]) 1 HR. D. ROSS: I believe the answer is yes. It is

2 subject to some tests to be run in the next three or four

*3 months.

4 HR. KERR If one were going to start up in eight

'

5 months one would have to order the thing tomorrow almost?

6 HR. D. ROSSs Well, I think it is probably more

7 grim than that. If you decided to go the Delta P
2

8 measurement technique it may be that it is too late now in

9 terms of buying the instruments. It is marginal. The

to answer is it would be marginal at this time if you could buy

11 and get the equipment and the instrumentation starting now.

12 MR. KERRs Does it mean then thr.t if you required

13 one in THI-1 that it is likely to be the thing that delays

14 start-up? I mean, it could be.

.

15 HR. D. ROSS4 It could, yer,. It may be that for

16 some methods-you could do what needs to be done in the

17 containment area and do something else outside.

13 HR. KERR: My question was, is there one that

19 could be purchased today that would have NRC approval?

20 HR. D. ROSS: Close.

21 MR. KERRs Close is not very helpful it seems to

22 me if one would have to buy one tomorrow in order to get it

23 . installed and operating in eight to twelve months from now.

() 24 MR. D. ROSS: I think there is a dialogue. The

25 fact that we haven't written an SER yet that says the

O i
I |
'

,

|
*

J

ALDERSON REPORTING COMPANY,INC,
l

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

-, . - -



. _.

295
.

(]} Westinghouse Delta P measurement system is fully and |1

2 completely acceptable does not mean that it should be

3 temporized with the fact that we are optimistic about where

4 we will be eight months from row. It is not that black and

5 white.

6 HR. KERR But if somebody is going to go out and

7 buy one and plan to install it, it would be sort of helpful

8 if he knew whether that system would ultimately be e.pproved

9 by NRC, wouldn't it? I am not trying to be critical, but

to people who are doing this have to have some idea where they

11 are going.

12 MR. D. ROSSs Well, I certainly agree with that.

13 MR. KERRs The ACRS I recognize wrote a letter and

14 said we need a level indication. I am just trying to
,

15 understand what one would do under these circumstances if
'

16 one wanted to install one. I guess one could order one and

17 gamble that eventually after it got installed tha t it votid

18 get NRC approval. It seems to me that this is a little bit

19 of a gamble, maybe not a very great one.

20 MR. D. ROSSs I guess as far as the gamble is

21 concerned, I think that is a fair word.

22 MR. MOELLER: Well, I think you have given us a

23 pretty good picture.

() 24 Mr. Zudans.

25 MR. ZUDANS: Mr. Ross, with respect to dual

LO
ALDERSoN REPORTING COMPANY,INC,

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

_ .~ ~ ._ ~



..

296
.

() l1 gauges, dual uials on gauges, what l's your thinking?

2 MR. D. ROSS: R ed unda r.cy , Hr. Zudans?

3 HR. ZUDANS: Dual dials on gauges. If you have a

4 pressure gauge, carry a division for sa turation temperature.

5 NR. D. ROSS: Oh. you are talking about potential

5 for conflicting and confusing information?

7 HR. N0ELLER: No. He is proposing dual dials.

8 Why don't you run through it once again.

9 HR. ZUDANS: If you have a pressure gauge and a

10 temperature gauge some place else, either you know the steam

11 tables by heart or you consult the computer. If you carry

12 on the pressure gauge a division f or saturation temperature

13 in another column then you don't have to consult any

14 tables. All you have to do is look at two gauges and ,then

15 you know where you are. I understood that one of the

16 utilities is using such dials already , at least I seem to

17 recall it. Why can't that be a requirement by NBC?

18 HR. D. ROSS: I understand. I was trying to

19 connect with this the level instrument. At least at North

20 Hanna, unless it has been changed, I believe the temperature

21, measurement had a subscale on it for pounds of subcooling

22 measured in overpressure. I believe I remember seeing

23 something like that. In fact, I believe it was a devic &

() 24 that BEW manufactured.

25 NR. ZUDANS: I am measuring subcooling. I am not
.

O
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{} 1 interest *d in that instrument. Every pressure gauge and

2 every ,aperature gauge should carry the secondary scale

ew 3 that corresponds to saturation. If it indicate 500 degrees
.b

4 L o there is a scale on the' same instrument tha t says

5 saturation pressure for 500 degrees is this.

6 MR. KERRa I don't think you are ever going to

7 sell this idea. It is too simple.

8 MR. D. ROSS: I understand your point. I think |

9 that it would be a little cluttered. Well, like a t a

10 thousand pounds you are 550 and at 2,500 pounds you are up

11 to about 650. It may be that the nonlinearities between

12 pressure and temperature might make this scale a little bit

13 cluttered. I would be glad to pass along this comment to
r
k- - 14 our human factors gur.u, Dr. Hanauer.

15 MR. ZUDANS: It has nothing to do with human

16 factors. I am just amazed what it takes to get a simple

17 thing like that across.

18 NR. KERR If you could get a computer into it

19 some way you could sell it, but you will never sell it
8

20 without a computer.

21 (Laughter.)

22 MR. ZUDANS4 But that is what the saturation

23 meters are. They have a microprocessor inside it that

| () 24 trans'.ates the steam tables. |

25 MR. KERR: You are coming up with an idea whose

|
|
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j () 1 . time has passed.

2 MR. ZUDAWS4 I thought TV A had that installed in<

3 one plan t..

4 MR. HOELLERa Would the staff check and find out

'

5 if anyone 1; dcing this because it would be a simple

6 approach and it would provide a positive unambiguous way of

7 knowing the temperature / pressure relation.;

;. 8 MB. CLARK 4 Our operating people have commented ;

9 that they have-thought about it and their concern is if you

| 10 have one meter with one point there in two scales that in
!

i

11 time of stress even though you color code them or whatever .

12 the guy could read the wrong one and tha t you introduce . the

lj3 possibility of error in so doing.

14 HR. MOELLER: Mr. Clark, do you have a response to
,

15 Dr. Ross' comments?

16 MR. CLARKs In terms of whether it is possible to
,

j 17 divire a reactor vessel water level gauge with resonable
>

.

18 reliabilty, I don ' t think we would quarrel with that. You
i

19 do have them.cn boiling water reactors but you need them.

20 I think the reason that we have reached what he

|
21 refers to as an impasse is that in fact there is an honest

22 ' dif ference of opinion. In line with the conclusion out of

23 the Kemeny and Rogovian Commissions and elsewhere that the

( )' 24 utilities ought to decide what they think is right and' state

25 it and stand up for it and in line with our belief that

O
\j'

i
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1 adding this does not add but in fact could detract from

2 safety, we don't think it should be done.

w 3 HR. MOELLERa Okay. Well, I think this is enough
d'

4 and that we have sufficiently discussed this item. I
,

5 appreciate Dr. Ross' comments plus his offer to go into the

6 technical details but I think we will forego that this

7 morning.

8 Let me ask before we go to the next iten whether

9 the staff had any comments on Item 6-B, the Analysis of

10 Anticipatory Steam Generator Fill?

11 HR. D. ROSS: Just one brief comment. This ittas

12 is mentioned in the restart SER. I think it is page C2-10.

13 We have an analytical program underway. It is a few months

O-
.

'

14 underway at Argone National Laboratory to calculate the -

4 15 consequences a BEW steam generator fill and in particular

overfill transients because there is an equal concern about"
,

17 filling the steam generator too high, among others, and
.

| 18 overcooling and perhaps getting liquid into a steam exhaust

19 line that was not designed to hold the liquid up.

20 I don 't have any particular results to da te on

21 this and I don't think there is any particular point of

22 disagreement with us and Met. Ed. This item is also

23 recommendation No. 9 of the document-NUREG 0667 published

O. 24 eer11er tai re t-

25 After analysis by the NRR Division of Safe,.y

O
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1 Technology Mr. Denton has directed the Division of Licensing

2 to implement 0667, and in particular Bob Reid here has sent

3 in some testimony on the THI-1 restart of how the document

4 ' has a whole would be treated on the restart.

5 So I think we are working on it hard enough and I
,

6 just don't have any technical thing to report at this time.

7 MR. MOELLER: Thank you.

8 Why don't we move ahead then.

9 Mr. Clark, which item do you desire to go to next?

10 MR. CLARKs We will suggest going back to VT-A.

11 George Lehmann and Dick Chisholm will be involved in that

12 presentation.

13 MR. MOELLER: As we go through Item VI note that

14 the conclusion for the discussion of all the items through

15 G, that- is not all of Item VI's subitems, but through G we

16 are hoping to complete by about 10 o ' clock . So we are going

17 to do Emergency Feedvater Seismic Qualifications and other

18 matters.

19 HR. LEHMANNs My name is George Lehmann. I am a

20 senior engineer at GPU and I am here to discuss the

21 emergency feedwater system seismic qualitification and a

|
22 48-hour endurance test for the equipment.

23 Mr. Chisho?.m will discuss the instrumentation

O 24 contro1 1tems en th.s suhaect.

25 (Slide presentation.)

N

)
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(} First I would like to show you a flow diagram of1

2 the emergency feedvater system as it will exist for

fx 3 restart. Our whole emergency feedvater system is
\)

4 seismically qualified from our condensate storage tank s all

5 the way to the steam generator.

6 We are in the process of reviewing some of these

7 seismic qualifications for the equipment at the present

8 time. We are presently reviewing all of the emergency

9 feedwater valves and the other components such as the pumps,

10 motors and turbines.

11 It appears from our review thus f ar, which

12 included the majority of the emergency feedwater valves,

13 that they are seismically qualified for both the SSE,and the

14 OBE conditions.

15 The piping is a seismic one piping system. It was

16 originally designed that way and analyzed as a seismic one

17 system.

18 At the present time we have two condensate storage

19 tanks such that any one of them can provide the required.

20 emergency feedwater to the steam generators at the time that

21 they are needed.

22 As you can see on this flow diagram here we have

23 one feedwater regulator to each steam generator. In the

(). 24 future or for the long-term modification we plan to upgrade
:

~

providing two regulators and25 that by providing redundancy,

(
*

i

!
,
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I

(} 1 .also providing remote operated block valves to terminate

2 emergency feedwater to a. ruptured steam generator.

3 On the concern for overcooling in the long term wegg
V

4 are adding cavitating venturies that will limit the flow to

5 the. steam generators so that we don't overcool. It will

6' also limit the-flow to a ruptared steam generhtor such that

7 the containment air handling system can maintain the

8 building temperature below the design limits. l

|

9 The other thing that the cavitating venturi does |
|

10 is ensures that even if we re feeding a ruptured steam

|11 generator that we still have enough flow going to the intact

12 * steam generator.

13 In addition to the condensate storage tanks we
,

14 heve another water supply and that comes from the emergency

15 river water source which is supplied by the emergency river

16 water pumps. These pumps pump into a section of the

17 emergency feedvater pumps.

18 In terms of the te sting that we will be doing to

19 show the endurance capabilities of the emergency feedwater

20 system, we will be running each emergency feedwater pump

21 separately on recirculation back to the condensate storage

22 tanks.
I

23 For the turbine-driven emergency feedwater pump we :
1

() 24 will be utilizing auxiliary steam from our auxiliary boiler

25 which is 200-pound steam. The temperature at the inlet to

O
,-
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1 the turbine will be approximately 375 degrees.

.2 The way we vill be performing the test is we will

3 run the pumps, each one of them individually again, for 48

4 hours. We vill be monitoring the ambient c e ditions in the

5 pump compartment, the bearing coaditions, temperature, the

6 bearing temperature, the bearing oil temperature and the

7 pump vibration. We will stop the pump. We will let it cool

8 down to 20 degrees from its original conditions. Then we

9 will run it again for one hour to make sure that it can

10 still run.

11 MR. MOELLER: The steam here is f rom yot say the

12 auxiliary boiler?

13 MR. LEHMANN: That is correct, sir.

- 14 MR. M0ELLERt What fires it?

15 MB. LEHMANN4- 011. It is an oil-fired auxiliary

16 boiler.

17 MB. MOELLER Okay. Thank you. It is always up

18 to steam or do you start it up?

19 MR. LEHMANN4 It is usually not operating except

20 when we want to start it up.

21 MR. MOELLER 'How long does it take to start it up?

22 MR. LEHMANNs Mike?

23 MR. M.-ROSSs From a completely cold condition it

O 24 12.1 texe i= tae order or ==e te t o ao r - we ,er 117

25 keep it somewhat warmed up so we can bring it on in a matter

O
.

ALDERSON REPORTING COMPANY,INC,

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

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



-. ~

304
a.

1 of - 15 to 20 minutes for it to get to f ull pressure. i

2 MB. M0ELLERs Thank you.

373 Questions or comments on this item?.,

O
4 (No response.)

5 MR. M0ELLERs There are none and the staff has no
.

6 comments.

7 What is the next item?

8 MR. CLARK: We have another part of VI-A which is

9 the instrumentation and Mr. Chisholm will present that.

10 MR. MOELLER: Fine.

11 (Slide presentation.)

12 MR. CHISHOLMs My name is Dick Chisholm and I

13 would like to cover the instrumenttrion and control

() 14 modificatiens that are being made to the emergency feedwater ,

|
j 15 system.

!
18 MR. MOELLER: Excuse me. I thought I read.

17 somewhere in the NUREG 0680 that the emergency feedvater

] 18 system had to be tested for 31 days or something. Am I just

j 19 totally wrong?

20 MR. SILVER: It is 48 hours. It was 72 at one

21 point and it was changed.

22 MR. MOELLER: It is 48 hours. I obviously misread

23 something.

(]) 24 Go ahead, Mr. Chisholm. '*

25 MR. CHISHOLM I have listet, the major items that

(f

.
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1 are being accomplished. Those with the stars are those(
2 items where we anticipate that delivery of equipment will be

- 3 such that we will be able to install it before restart of

4 the plant.

I 5 The things that we are doing, the emergency

6 feedwater control valve has been changed from fail-closed to

7 fail-open on loss of air. We are installing a redundant

8 seismic one two-hour air supply to support the requirement

9 that the emergency feedvater has to operate during a plant
,

to blackout.

11 MR. CATTON: Is this dedicated to your emergency

12 feedwater system?

13 MB. CHISH0153 Yes, the emergency feedvater system.

14 So that we don't depend upon the air compressors
,

15 and so forth which at a loss of off-site power we would have

18 to take power from the diesel generators.

17 We are making some modifications and some

18 qualification tests on the emergency feedvater valves and

19 also on the steam admission valves to the t2rbine-driven

20 pump. This consists of changing out aome arterials, getting

21 new actuators and new positioners, new air reg 21ators and

i 22 things like that. They will all be qualified seismically

23 and for the environment of a steam line break.

() 24 We are adding a safety grade automatic start to

25 all three emergency feedwater pumps. They will eventually

|

I
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(} 1 be four measures which will start these pumps. The first

2 two, the loss of both main feedwater pumps or loss Of all

3 four reactor coolant pumps will be installed by restart.

4 Eventually we intend to start the pumps on a low-low steam

5 generator level measurenent and also on a differential

6 pressure between a feed line and a steam line which would

7 detect a loss of feed.

8 We are adding redundant safety grade emergency

9 feedwater flow indicators in the control room. We are

10 adding alternate valve controls for the up*rator; that is,

11 manual valve controls for each of the two emergency

12 feedwater control valves so that he can take control of the

13 valves independently of the ICS system.

( -

14 MR. CATTON: Where does the damaged steam

15 generator isolation system fit into this?

I f. MR. CHISHOLM Well, it doesn't fit into any of

17 these modifications.

18 MR. CATTON: When the steam generator gets

19 isolated you don't cut off the emergency feedwater?

20 MR. CHISHOLM Would you like to answer that,

21 Gary? This is Gary Broughton.

22 MR. BROUGHTON: I am Gary Broughton from GPU.

23 Yes, we do have a system on TMI-1 which on detecting a low

() 24 steam pressure in the. steam generator would cause isolation

25 of both main and emergency feedwater and that would protect

|
1

|
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I' against ruptures in the steam system of an individual steam

2 generator. Feedvater flow would still be maintained to the

3 undamaged steam generator for decay heat removal.-

.

4 MR. CATTON: Can this system be manually

5 overridden?

6 28. BROUGHTON The steam line break isolation

7 system could be manually overridden and in fact it would be

8 during normal evolutions like startups aind shutdowns.

9 MR. CATTON: Thank you.

10 MR. MOELLER: Go ahead, Mr. Chisholm.

11 MR. CHISHOLM The next item is we are adding

12 low-low level logs on the condensate storage tank to inform

13 the operator that he is approaching the level where he
.

O 14 wouldn 't have enough condensate storage to take care.of an,

15 event.
I

16 On the res tart, this is being done on a controlled

17 grade basis. We are ordering new transmitters and we will>

18 have safety grade, redundant and separate channelized level

19 measurements and alarms.

20 That is the summary of the major items we are

!

21 doing.

22 MR. MOELLER4 Mr. Lipinski.

23 MR. LIPINSKI: You do have the two-hour air supply

O 24 to *e ro=r e1r iaa e=4 eat or 1ectric 1 oe er so=rce -

25 but on all this instrumentation what is the source of the

O
l
1
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1 lectrical power?

2 NR. CHISHOLHs It all comes from batteries through

3 inverters.

4 MR. LIPINSKIs Okay. This will be the DC supply.

5 HR. CHISHOLHs Yes.

6 HR. LIPINSKIs Thank you.

7 NR. N0ELLERs Mr. Zudans.
,

8 NR. ZUDANS How is this seismic qualification of

9 the system acconD11shed? How is it done, analysis, seismic-

10 q ualification ?

11 HR. CHISHOLMs Of the feedwater valves?

12 MR. ZUDANS4 Feed va te r system .

13 HR. CHISHOLHs Well, I can speak only for myself

O. 14 on the work that is being done on the emergency feedwater
.

15 system.

16 MR. ZUDANSs I guess I should have asked the

17 question previously.
,

t'

18 MR. M0ELLERs Yes. Can we have a response to

19 Mr. Zudans' question?

20 MR. LEHMANN The qualification of the emergency

21 feedwater valves and the other components is being done by
,

22 analysis.

23 MR. ZUDANS: That includes all the piping?

() 24 HR. LEHMANNs That includes all the piping as it
4

25 was originally designed. It was designed f or seismic
;

(
;
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I criteria with seismic loading.

,2 MR. ZUDANS: Does the emergency river water source
,

3 fall in the same category? ,

4 HR. LEHMANNs Yes, sir. That is part of our

5 emergency reactor building cooling water system.

6 NR. ZUDANSs And it is also seismically qualified

7 all the way down to the river?;

.

8 ER. LEHMANN: That is correct, sir.-

9 MR. ZUDANS: Thank you.

10 HR. MOELLERs Very good.<

.

11 The staff, no comments?

12 (No response.)

13 HR. M0ELLERs Very good. Thank you very much. We

14 will move on then I presume to the next itein which is.
.

15 Containment Isolation, Ites VI-D.

16 MR. CLARKs Yes. Mr. Lehmann will make that

17 presentation as well as Ites E.

18 MR. MOELLER: All right.

19 MR. LEHMANN: There is one clarification I would

20 like to make on the emergency feedwater system, and that is

21 that the emergency feedwater pumps normally receive main

22 steam and not auxiliary steam as t-heir power supply for the

23 turbine.

24 HR. M0ELLERs In that the-9 ' if they do receive main-

,

25 steam, and I appreciate the response, do the lines that run

O
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1 to the turbine-driven pumps, do they 'o through compartments

2 which a re ventila ted?

3 NR. LEHMANNs They go through the sameOv
4 corpar'.ments as the pumps are located in and they are

5 vent 11at*d, yes, sir.

8 HR. MOELLER: Well, the' question I wanted to raise

7 was I have found on BWRs, now I have not looked at the
;

8 similar situation on PWRs, but on BWRs frequently those .

9 steam lines go through a compartment that is ventilated with

10 a f an and if the f an ceases operating the signal that the

11 instrumentation receives is not one that the fan has ceased

12 operating but it is a signal that the line has failed and is

13 leaking steam. Frequently then the line will be,

Oi 14 automatically isolated. Do you have a case like this where

i 15 if the fans ceased operating and the compartment temperature

16 goes up you receive a signal somewhere which isolates . the
1

17 steam I' 7e f eeding these emergency feedwater turbine-driven

18 pumps?

19 HR. LEHMANN: First of all, when you

20 ventilation, do you mean cooling or fresh air ventilation

21 through the building?

22 HR. M0ELLERs Either, whatever you have.

23 HR. LEHMANN: We have redundant coolers, HPAC

O 24 units in taat rea- In terms or en iso 1 tion sion 1 ror the

25 steam line. rupture it would be the same steam line rupture
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; ' (} I1 . detection signal' that we have -- oh, we don 't have that.

; ~2 May 'I ask Mr. Capodenno or Mr. Chisholm on that iten?
,

- 3 NR. M0ELLERs. Well, I guess to go on and not to
,

4 prolong it, but are those f ans snd are . those cooling systems

5 on emergency power? If you lost power and the compartment
4

6 heated up in an emergency where you needed the emergency

!
7 feedvater would it isolate?'

i
8 HR. CAPODANNO: As Mr. Lehmann mentioned, the

9 coolleg in that area is redundant and is .sup' plied by= the
I
; 10 plant nuclear services cooling water system which is a
i i

j 11 safety-related system in itself. The area cooling is
.

1
'

|
* 12 redundant so it is backed up by a safety-related redundant

13 cooling water system.

O- Ib In terms of the turbine-driven pump itself, -

i

15 however, we have had.some analysis done by the;

i

18 architect / engineer f or the plant and they have reported back
< <

17 tha t ths 1 turbine-driven pump, if it is running alone, that<
t

r

| 18 is say in the case of loss of all AC power and it was the

j 19 only operating pump,'that.the resultant ambient temperature-

20 conditions in the building where the turbine-driven pump is

21 located. would not be such as to cause any f ailures of the
.

; |

{
' 22 pump or the turbine drive.

- 23 So consequently while we ha ve back-up in terms of

() '

24 redundant _ cooling, if we are talking strictly about the

25 turbine-driven pump it .can survive in the ambient conditions

O-
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1 that it creates for itself.( ')
2 MR. MOELLERr Hight, but I am worried if the

3 compartment heats up and indicates a rupture in the steam

4 line will the line isolate so that you have no steam going

5 to the pump?

6 . MR. CLARKs If I understand the question, it is

7 could high temperature in the compartment isolate your

8 emergency feedwater.

9 MR. MOELLER: That is right.

10 MR. CLARKs I believe I am being told no, we do

11 not have such a signal.

12 MR. MOELLER: Thank yoo.

13 Go ahaad, Mr. Lehmann.

' f^'\
~

(J 14 MR. LEHMANNs On containment isolation we are-

15 providing the following containment isolation signals: a

16 1,600 pound reactor coolant system pressure which initiates

17 high pressure injection; t!:e reactor trip signal; a

18 f our-pound reactor building pressure signal; a 30-pound

19 reactor building pressure signal; a line break in the

20 processed line tha t we are going to isolate coincident with ;

21 the high pressure injection signal; and high radiation

22 1sola tion signals f or individual lines.

23 MR. KERBS Hrw high is high radiation ?

() 24 MR. LEHMANN: The setpoints that we are using to

25 isolate tne containment on high radiation are the alarm

(D .

b
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(} 1 points that presently exist on the existing monitors. Ther

2 vary. I don't think I handed it, but there is a table.

3 HR. KERR - Could you give us some iaea of how much-

4 higher it is ' than the normal radiation that one would see at

5 neraal operation? It is twice as high or ten times as high ?

8 HR. LEHMANNs I think the number is approximater

7 ten times as high, but I am not sure.

8 HR. KERRs Does somebody know?

' 9 (No response.)

10 MR. KERRs Why don 't you go on. Somebody can find

i 11 it.

12 MR. M0ELLERs Someone can look it up and tell us.

13 HR. LIPINSKI Before you continue, on the reactor

'

14 building pressure, are your purge valves normally open?

15 HR. LEHMANN4 The purge valves are normally shut.

16 MR. LIPINSKIs They are normally shut?

17 HR. LEHMANNs That is correct.

18 MR. LIPINSKI Under what conditions are they open?
A

19 HR. LEHMANNs During refueling outages. I think

20 ve are restricted now to 90-hour-per-year operation of the

21 . purge valves.

22 MR. LIPINSKIs Thank you.

23 HR. MOELLER So it is 90 hours per year and

(') 24 primarily during refueling.

25 MR. LIPINSKI When you say 4 psi, and those

.

1
'
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{} 1 valves if I recall are about four feet in diameter, how much

2 flow does it take through a four-f oo t diame ter valve to
i

3 develop a 4 psi differential?(m3\_)
4 MR. LEHMANN: I don't know.-

5 MR. LIPINSKI: Under these conditions this

8 building pressure trip is not effective.

7 MR. MOELLER: But it is only one of several trips.

8 MR. LIPINSKIs Right. But when it appears on the

9 list it is only effective if the building ---

10 MR. MOELLER: --- is not being purged. I would,

11 agree.

12 MR. ZUDANS4 What are those two pressures? You

13 4. v e 4 psi and 30 psi. Would you discuss the difference?

14 MR. LEHMANNs Yes, sir. In terms of which

15 isolation signal is used for which line, yes, sir.

16 MR. MOELLER: We heard the 30 psi yester .y. too,d

17 and I wondered at the time. Go ahead, though, and explain

18 it.

19 MR. CLARKs May I point out that the purge valves ,

20 the sub.iect of discussion a minute ago, clase on reactor
,

|
21 trip.

22 MR. MOELLER: Very good. That helps.

23 MR. LIPINSKI4 Eut it is misleading when you put

() 24 automatic isolation signals up here and say you are going to

25 trip at 4 psi. If those purge valves are open that 4 psi is
!

1
-

|
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'
1 'not going to develop unless you have got a tremendous flow

2 through.these inlet / outlet valves that are about four feet

. 3 in diameter. So there is a condition associated with that

4 four psi trip. You have to have parentheses behind it to

' 5 close the purge valves.

6 MR. ZUDANSt Plus will you be able to close the

7 purge valves if you have a problem?

8 MR. KERRs I guess I don't understand the point

9 you are making, Walt. If you reach 4 psi you get isolation.

10 ER. LIPINSKI: I won't reach 4 psi with those

i 11 valves open.

12 MR. KERRt No, but nobody has contended that you

13 would. With the valves closed you could reach 4 psi.
'

- 14 MR. LIPINSKI: Yes, but I have never seen the list

15 qualify saying that the valves must be closed. It is always

16 an 'inqualified statement that I am going to trip at 4 psi.

17 MR. MOELLER: I see Walt's point. If I understand

18 it, the containment isolates on reactor trip. Well, part of

19 that isolation is to close the pcree valves. Now, what use

20 te reaching 4 psi later?

21 MR. KERRs But the purge valves are only open 90

22 hours a year. So most of the time they are closed.

23 MR. MOELLERa Well, but if they were open they

' 24 would close on reactor trip as part of the containment

|25 isola tion .

O |
l

|
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(} 1 MR. LIPINSKI It depends on the sequence of.

2 events. If I have a main break.I would be pressurizing

_

3 - containment and eventually somewhere trip would come into

4 that sequence if anything evolves.

5 MR. M0ELLERs Yes, that is right.

6 MR. LIPINSKI: But under the conditions where the

7 purge valves are open I will not get to 4 psi. I will have

8 to go into the rest of the' sequence.

9- MR. MOELLER: A good point. If you had a break

10 without a trip and you are purging Walt is wondering if you

11 would ever reach 4 psi.

12 NR.-KERRs A line break coincident with HPI will *

13 produce isolation by itself. I don't know what line break

O. 14 that is.

15 MR. MOELLERs Okay. That helps.

16 Go ahead, Mr. Lehmann.

17 MR. LIPINSKIa My point is that I don 't know that

18 4 psi is ever an effective trip if you are always telling me

19 that one of the others is coing to get there first.

20 MR. MOELLER: Right.

21 HR. D. ROSS* Dr. Moeller?

22 MR. MOELLER: Yes.

23 MR. D. ROSSs Let me inject this since it is

~() 24 relevant. We issued recently NUREG 0737, Clarification of

25 TNI Action Plan Requirements. We are in the process of

O
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{} 1' making the scoping scheduling of this document operative on

2 Met . Ed . On.page II-E-4.2-2, paragraph 6, without reading

3 .the whole paragraph, the thrust is we would expect thes
,

1

4 four-pounds gaure number to come down. It may come down as

5 low as a one-pound gauge above normal plus the variations.

6 So whether it is four or lower is a bit unsettled.;

7 In addition, subparagraph 7 discusses p. ging

8 isolation valves. On the previous page in paragraph six we

9 talk about operability criteria for containment of purge

10 valves.

11 So there may be a bit more to the story that you

12 have heard-so far.

13 MR. M0ELLERs Walt.

14 MR. LIPINSKIs Is there an analysis that goes with

15 - telling how much flow through two openings is required to

16 develop one psi?

17 MR. D. ROSSs I have seen such analyses in the

18 past of a generic nature. In fact they were calculations

19 that the staff had done and as I recall we did it for Indian

20 Point for a large LOCA where the pressure built up rather

21 high. With the containment opening area as a parameter we

22 calculated the way the pressure would rise with and without
i

23 an arbitrary sized containment opening. I don't have that

() 24 with me. I know the calculations have been done.

25 I think what you are looking for has not been

!

|
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() 1 specifically done. It would have to be a small-break LOCA

2 that would just barely get to the actuation pressure with

3 the valves closed but would not get to the actuation

4 pressure with the valves open. That is such a specific

5 calculation I doubt if it has ever been done. I am sure the
3

6 staff has not done it.

7 MR. lIPINSKI Well, there are some breaks that

8 will just get you under one psi under equilibrium conditions

9 where you will be flowing through those openings and not

10 build the pressure up to the trigger point.
.

11 MR. D. ROSSa Yes. I think one would have to come

12 to a conclusions that the likelihood that a break of that

13 particular pathological size is . low enough that in terms of

14 overall plant safety maybe it could be neglected because of

15 the other indications of loss of coolant.

16 If this were the only trip, that is if containment

17 pressure were the only parameter, then you might have a

18 problem. But you don't want spurious isolations either and

19 Jou don't'want spurious trips and spurious indications.
~

20 This is one area chere you would have to use engineering

21 judgment and arrive at a reasonable solution and not a

22 perfect one. .

23 MR. KERRs With a small break you would probably

() 24 have sometime to isolate it anyway.

i 25 MR. D. ROSS Some small breaks might not ever get

)
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/~) 1 to four pounds or it might not even get to one pound.
\_-

2 MR. KERRs Unless somehow y:'u don 't know you have

3 it and you would probably have time to manually isolate it.

4 MR. D. ROSSs Let me give you one data point that

5 is less than a week old. At Robinson this week there was a

6 valve packing that blev in tae line leading to the

7 pressurizer and the leak rate was approximately 20 gallons a

8 minute. It was non-isolable. The leak persisted for a few

9 hours and the containment building pressure rose an

10 estimated quarter of a pound. So that migh t be helpf ul in

11 getting some numbers. I think the one psi number would

12 probably be within the range of the make-up system.

13 MR. ZUDANSa What is the largest , Delta P across
O
\/ 14 this purile valve that it can be closed?

15 MR. D. ROSS: Vell, it is my understanding, and

16 this is not an area that I have a wide expertise in, is that

17 if a purge valve that were fully opened and it could not be

18 demonstrated to be closable under pressure then it had to be

19 stopped; that is, when they are open they are only partly

20 open.

21 Now, 'there are further developments coming in the

22 purge area where purging would be permitted to a greater

23 extent and for a wider variety of purposes if you put in

()' 24 smaller valves. I think if you put in a 12-inch valve,

25
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(} 1 especially if it were a ball valve, I think you could purge

2 much longer than 90 hours, other limits notwithstanding.

3 HR. ZUDANSa It would appear to be logical to

4 require the capability to isolate the purge lines as well

5 whatever the pressure is.

8 HR. D. ROSS: Oh, yes. That is part of the

7 referred branch technical position VI-4 which is referred to

8 in the, document I just referenced.

9 MR. HOELLER: Mr. Lipinski..

10 ER.'LIPINSKIs On Robinson was the containment

11 sealed or was it purged at the time?

12 MR. D. ROSS: I don't know. I could find out.*

13 You point is well taken if it were being purged at the

' 14 time. -I know that it was shortly not purged becaus'e the

15 inner activity went up to around 10 to the fifth counts per

16 minute.

17 MR. LIPINSKI I suggest that it was sealed at the

18 time.

19 MR. D. ROSS If you would like to know I can

20 certainly find out.

21 HR. MOELLER: Okay. Mr. Lehmann, go ahead. We

22 may have answered some of the questions. Give us a quick

23 run-down though.

() 24 MR. LEHHANNs Okay. The containment isolation

25 system design isolates all non-essential systems with

I I

|

|
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1 diverse isolation signals. - The one we just discussed was

2 containment purge and that has two containment isolation

3 signals, one being the reactor trip and the other one being-

V
4 the four-pound building pressure.

5 'The essential systems we do not isolate. We don't

6 isolate the ECCS systems and we also consider the support

7 services for the reactor coolant pumps to be essential

8 systems, not so much for maintaining the operation of the

9 reactor coolant pump but more so for maintaining the seal

10 integrity of those pumps.

11 MR. MOELLER: What was the 30 PSIG7 If you told

12 us I missed it. We understand the 4 PSIG but what was the

13 30 PSIG?

( 14 MR. LEHMANN: You mean where are we using it?

15 MR. MOELLER: Yes, what does it represent?

in MR. LEHNANN: I represents the reactor building

u pressure for larger breaks inside containment for which we

18 think that some services don't need to be isolated or where

19 we don't want them isolated until the reactor building

20 pressure gets that high.

21 MR. MOELLER: I guess what I don't understand then

22 is how does it know not to isolate a t 4 and to wait for 30?

23 MR. LEHMANNs We have individual pressure switches

() 24 in the reactor building. One set is set at four pounds and!

~

25 the other set is set at 30 pounds and we draw individual

O
|

|
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/~} 1 signals from these switches.
(_/ 1

2 HR. KERRs Is it the case that there are some

3 systems that isolate on 4 and different systems that isolate-~

4 on 30?
1

l
5 MR. CLARKs Yes. |

!

6 MR. LEHMANNs Yes. !
,

7 HR. MOELLER: Fine. That answers it. Very good |
1

8 Go ahead >

9 NR. LEHEANNs As part of the attachments that you |

10 have you have a list of containment penetrations. There are

11 isolation valves and there are closure signals. I think

12 that may answer the question.

13 If we look at the right-hand column where it says
.

L 14 " Modified" those are the containment isolation signals that

15 we are using and it shows redundant signals for each

16 containment penetration. It also shows that .in some cases

17 that we are upgrading the piping to seismic category one to<

,
18 ensure that it is a closed system for an accident scenario.

19 The second list are the override capabilities of

20 these isolation signals which demonstrate that we can

21 override a signal or bypass the signal and open individual

22 valves for whatever service we need to penetrate the reactor

23 building. When you bypass or override a containment

() 24 isolation signal it does not automatically open the valve or

25 any of the valves. An operator has to take a deliberate
j

i
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.{ action and open individual valves one at a time based on HP1

2 precautions. An outline of the precautions that he needs to

. 3 take are also attached as a third item.

4 The question of which signals we are using,

5 particular reactor trip versus HPI, has arisen. We believe

6- that reactor trip is a good containment isolation signal to

7 use and that it is anticipatory of the HPI signal since one

8 of the reactor trip signals is low reactor coolant system

9 pressure and that is set for.something like 1,900 pounds

10 whereas the HPI signal is set at 1,600 pounds.

11 There is a typographical error here. There should
.

12 be some words added here. It should say comparison of a

13 reactor trip versur HPI signals during events for which

p) 14 containment isolation is desired. We have evaluated these~

15 events and find that for these events HPI will only isolata

16 on the ejected rod accident and on a boron dilution accident

17 while a reactor trip isolation signal will cover all these

18 events.

19 MR. MOELLER: Mr. Kerr.

20 MR. KERRt Are we being shown this because there

21 is some controversy about whether isolation should be on a

22 reactor trip or HPI injection?

23 MR. LEHMANN4 7 don't think there is a controversy

() 24 at this point. I think the NRC has accepted our position of

25 utilizing reactor trip.
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1 .MR. KERR !'o everybody agrees that this is the

2 way to do it and you are just showing us why people agree?

3 MR. LEHMANNs Yes, sir.

O i

1

4 MR. KERRs Thank.you. )
1

1

5 MR. LEHMANNs As I mentioned earlier, we I

l

6 considered the reactor coolant pump support services as
,

|

7 being essential systens for which we don 't want to initiate I

8 low reactor building pressure isolation or reactor trip

9 isolation. I

!

( 10 We thus feel that these lines need to be open.

11 They are seal injection, seal return, the reactor coolant

12 pump thermal barrier cooling water and the reactor coslant

13 pump motor cooling water.

14 .These are closed systems whose break would result'

|
15 in fluid being discharged into containment rather than out

'

16 of containment for events which don't release significant

17 energy into the reactor building.

18 MR. KERRs What is a thermal barrier in this
,

19 context?

20 MR. LEHM ANN: Let me show you the flow diagram of
,

,

21 the seal arrangement for our reactor coolant pumps that

22 micht help. We have here the pump, the motor at the other

23 end and the seal arrangement, we have three seals, seal No.

- 24 1, 2 and 3. This is the hydrostatic seal. No. 2 is a

25 mechanical seal as is No. 3. The radial bearing for the

O
I
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.() 1 pump is located between the No. 1 seal and the pump.

2 Between the radial bearing and the pump we have a thermal

3 barrier cooler. Its function is to keep the seal area and-{ ;
4 the radial bearing cool from conduction from the hot reactor

5 coolant system water.

* Tho way that is accomplished is one of tus ways.

7 Normally we inject cool seal water between the radial

| 8 bearing and the thermal barrier. Approximately 5 gpa flows

9 into the pump cavity and 3 gpm flows up to the No. 1 seal

10 area and out of the No. 1 seal leakoff.

11 If seal injection is not available to provide this
.

12 cooling, cooling water, which is our intermediate cooling *

13 water system provides cool water to a heat exchanger here,

14 which then allows without seal injection, the reactor
-

15 coolant is allowed to pass up passed the radial bearing.

16 That water is cooled by that heat exchanger and keeps the

17 rcdial bearing cool plus provides sealing water and it also

18 cools the water that passes through the seals so you don't

19 get seal damage.

20 MR. ZUDANSa During these different phases of

21 containment isolation pumps could be running or could not be

22 running?

23 HR. LEHMANNs That is correct. .

() 24 MR. ZUDANS: So when you isolate at 30 PSIG then

25 the pumps are not running?

|
:
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1 MR. LEHMANN: Most probably at 30 PSIG the pumps
V

2 will not be running.

3 MR. ZUDANS: Now, do you have any kind of.O
4 interlock to make sure that bef ore you isolate these j

5 essential services to the pump tlat the pumps are not

6 running? |

7 HR. LEHMANNa No, we don't. The operator has to

8 trip the reactor coolant pumps and the operator has control

9 of these containment isolations.

10 MR. ZUDANS: These isolations then are done

11 =anually?

12 MR. LEHMANN: Only the seal injection is manual.

13 The other services ---
,

.

14 MB. ZUDANS: I am just talking about these pumps,
.

15 essential services to pumps.

16 HR. LEHMANN: Right, sir.

17 MR. ZUDANS: They are all manual?

18 MR. LEHMANN: No, sir. Seal injection is manual.

19 Seal return is automatically isolated on a 30-pound reactor
s

20 building pressure signal. It has a high-radiation monitor

21 on there so if the operator receiver a high-radiation alarm

22 he will also manually isolate seal return.

23 The intermediate cooling water which serves the

O 24 ter 1 6 trier 1 e 1 1 e1 tea e- 3o ====a= e=a'er 11=e '

25 break in the cooling water system coincident with HPI and ,

!

O
I

!
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/'N 1 not high radiation. I am sorry. That is another typo here.V
2 MR.'ZUDANS: Now, for this automatic isolation at

. 3 30 PSIG the operator has to shut the pumps down manually?

4 MR. WALLACEs Sir, I would like to interject here

5 if I could. There is a normal tripping circuit in the

6 reactor coolant pump when it loses all of its cooling water

7 services. So the pumps would trip if containr.ent isolation

8 signals occurred.

9 MP. ZUDANS: Well, that is fine. Why don't you

10 say so.

11 MR. WALLACEs .Yes, sir, I am trying to.

12 Furthermore, under the circumstances we are

13 describing here it is highly likely that we will have

14 reached the pump trip criteria thit had been established via

15 the 7905 bulletin series so that the operator would have

! 18 already tripped the reactor coolant pumps.

17 The conditions that we are talking about here,

18 these services would be maintained so that reactor coolant

19 pump cooling to the seals would be continuous for less

20 severe accidents.. In the event that we had to reactivate a

21 pump, which is required by our inadequate coce cooling

22 quidelines, for example, that the pump arrangement would be

23 available.

() 24 MR. ZUDANS I understand now that the pumps would

25 be tripped because of isola tion . I would feel more

i

~
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('N 1 comfortable if the pumps were tripped be!! ore isolation, but
~J

2~ that is still okay.

3- MR. WALLACE It depends on the accident whether
N

4, or not the camps would be tripped because of loss of

5 ' services or tripped by the operator manually when reaching

6 the 1,600 pound actuation signal.

7 MR. ZUDANSs In this scenario at' 30 PSIC isolation
:

8 the pumps are tripped, if they haven 't been tripped before

9 for other reasons, they will be tripped because they will

10 lose all the essentially services?

11 MR. WALLACEs That is correct.

12 MR. ZUD&NS: That means that that is the only

13 thing that stays between the pumps and a wreck. In other

14 words, I see that you have a provision to shut the pumps

15 down but only af ter they have lost the chance to survive.

16 MB. CLARKs I believe we expect that the pumps

17 would have been tripped before you get to this 30 PSIG due

18 to other guidance and instructions given to the operator.

19 We would expect that the pumps would.already have been

20 tripped before they would. lose these services.

21 MR. ZUDANS: However, tt is possible that they may

22 not have been tripped?

23 MR. CLARK: It is possible, and in that case the

() 24 operator would trip them at the point of isolation of these

25 services.

O
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r~T 1 MR. ZUDANSs I just want you to think about what
.LJ

2 would be a more appropriate sequence for this particular

3 hypothetical case. The pumps are still on and you are

4 - forced to isolate the services to the pumps and then trip

5 the pumps as a consequence of that isolation and whether or

6 not it would i'e more' appropriate to do it together.

7 MR. WALLACEa I am sorry. I think if you would

8 take a large-break LOCA condition where you would have the

9 rapid containment pressure rise the operator prettumably

10 since, it is' just a matter of seconds, would not b2 able to

11 respond to manually trip the pumpc and the pumps would trip

* 12 on the loss of cooling services when they were isolated from

13 containment a u to ma tically . It is in the pump control

- 14 circuit now. -

15 MR. ZUDANS: So what you are telling me is it is

16 essentially simultaneous with isolation?
a

17 MR. WALLACE: Yes, sir.'

..

18 MR. MOELLER: Go ahead.

19 MB. LEHMANN: For the motor services, again 30

20 pounds plus a line break coincident with HPI.

21 We said before that we would like to keep these

22 services available whether the pump was running or not
.

23 running basically for seal integrity.

24 If we lost these services and the pumps were not

25 runnino then high temperature reactor coolant would be

O
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1 exposed to the sealed area and within some time period 'we -

2 woul'd wind up-with seal damage. If we maintain'these

. -3 services then we can pt event that seal damage and prevent a

~

4. further LOCA in four r eactor coolant pump seals from-

5 occurring. -

: 6 I. think ~ that is it.

7 HR. MOELLER Any'other questions on this topic or

8 comments?
.

9 Go ahead.

10 ER. WALLACEs Sir, I would 13 * e to mention that

11 this was one of the issues that we did have open with the

, 12 staff. The point to be made here I think was.that we feel
!

! 13 that maintenance of reactor coolant pump seals and seal

j 14 integrity is a very important item.

15 One, it represents an additional leakage path out

18 of the system if you have, say, a small-break LOCA or some.

5 17 lesser event than the design basis accident.
.

| 18 Secondly, reactor coolant pumps are called on in

19 our inadequate core cooling guidelines in the event that you
,

20 have to take more dramatic actions to depressurize the
-

21 system to try to get on low-pressure injection. If the.

I 22 sealing services are not available we would not be able to

23 restart the pumps and provide ^that function.

24 HR. MOELLER: Mr.'Zudans.

25 HR. ZUDANS I would like to hear some comments
: .

.

.~

,
e
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{} 1 about what happens to the seals and what do- they see af ter
,

2 you isolate it, the -thermal barrier cooling water and the

3 seal injection and seal return. Is the assumption that the

4 pump no longer sees high-temperature primary coolant? How

5 long can you stry with that state before you overheat it

6 anyway?

- i

.7 MR. LEHMANNs For the motor we isolate the cooling
.

8 to the motor. If the motor is not running there is no |
i

9 problem.

10 MR. ZUDANS: That is fine.

11 MR. LEHMANN: If the motor is running I think

12 within a short time period, and Is- n't know what that time

13 period is ---

( 14 MR. ZUDANS: I grant your motor is not running.

15 MR. LEHMANN: Okay. For the thermal barrier-
.

16 cooling if we isolate it alone and we still maintain seal

17 injection and seal return we can maintain the pump in a

18 running condition.
.

19 MR. ZUDANS: But you isolate that, too?

20 MR. LEHMANN: If we isolate this.

21 MR. ZUDANS: No, you also isolate seal return at

22 30 PSIG.

23 MR. LEHMANN: Yes, sir. With just seal injection

I) 24 going and all these other services shut off and the pump isv

25 not running, this will provide the required cooling water to

O
.
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() 1 cool the seals and - maintain the seals with a non-running

2 pump. With a running pump,.and we don't have the numbers

3 yet, but we believe it is days or even weeks that you can
{~/

g
x

4 operate with^ the pumps not running with just seal injection

5' going.

6 MR. ZUDANS: Would that mean that the seal
,

7 injection is never isolated?

8 MR. LEHMANN: That is correct, unless there is a
,

O break in the line outside of containment which would cut off

10 your seal flow.

11 MR. ZUDANSs Would it be more appropriate to say

12 that one of the two, either the seal injection or the

13 thermal barrier cooling water, cannot be isolated or should

14 not be isolated at all times?
,

15 MR. LEHMANN: That is correct. These are

16 redundant systems to each other. The problem if we did lose

~17 seal injection and if we had thermal barrier cooling is that

. 18 we have contaminants within the reactor coolant system which

19 would' float up to the sealed area and would eventually grind

20 the seals away causing increased leakage through the seal

21 and eventually wear out the seal completely.
,

22 MR. ZUDANSt So in your procedures do you ever-

23 require the seal injection to be isolated other than for
'() 24 repair or maintenance purposes?

25 MR. LEHMANNa I believe in the operating

( -

|

|
l
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t 1 procedures, Mike, the answer is no. We never isolate seal '!
[}

2 injection, do we?

3 MR. M. ROSS: During normal operation we r.aintain

'

4 both at all times. 'I can't even remember a situation other
5 than an emergency type condition where we would isolate

6 either one. Our goal is to maintain both at all times. i

|
7 MR. ZUDANS: We are talking not about normal |

|

8 o pe ra tions. You see, I am trying to understand the whole
]

9 philoscphy. When is it left on. So isolation here is

10 really not an isolation. You never close the seal

11 injection. You have to leave it open at all times whether

12 it'is an accident or normal operation.

13 MR. LEHMANNs Yes, sir.

( 14 MR. ZUDANS You only isolate it if you have other

15 means of maintaining seal integrity and if you do some work

16 on it; isn't that correct?

17 MR. M. ROSS: Yes, sir, that is correct. Our

18 procedures require seal injection be on with greater than

19 195 degrees in the RCS system.

20 MR. ZUDANS: So you shoudn't even have that on

21 this list. It is not an isolation function.

22 MR. CLARK No, I don ' t agree. It is shown as

23 manual and there is no specific instruction given to the.

() 24 operator to isolate it for this or that condition. However,

25 when seal injection is running by itself it represents a

O
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1{} loss of cooling where_ You are putting primary coolant

2 through the seal into the containment. Therefore, we think

3

(~J)
the operator ~should have the capability to isolate it if he

%
4 is losing water.

5 MR. ZUDANS: No, it is okay, except that there
|

.

8 should be a procedure that it is manual but you shall never

7 close it essentially.

8 MR. M. ROSS: Unless there is a rupture in the
,

9 line.

10 MR. ZUDANSs Right, unless there is a rupture in

'

11 the line.

12 ER. CLARK Hardly ever. *

13 (Laughter.)

( 14 MR. LEHEANN: The seal injection flow is being -

15 supplied normally by our make-up pumps. During LOCA it will

16 be provided by the high pressure injection pumps. So it is

17 an ECCS system essentially that is suppling the water. We

18 would not isolate it.

19 NR. WALLACE: I think one point we may have missed

20 here, or the thing we are discussing with the staff here, is

21 the setpoint of the isolation functions. The staff has

22 taken the position that the four-pound signal is the
.

23 appropriate setpoint for the services shown there. We have

.( ) 24 taken the position that we would like to isolate on

25 alterna tive conditions as described in this slide.

O
. .
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1 HR. KERRs Does that include seal injection?{}
2 NR..LEHMANN: Yes, sir.

3 HR. WALLACEs Yes, sir, it does.

4 MR. KERRa If you changed to one pound will you

5 also want to isolate seal injection in the one pound?

6 MR. D. ROSS: What the restart SER states is that

7 we wanted to re-examine the position in connection with the

8 automatic reactor coolant pump trip. We did make this point

9 in several places that we would reconsider.

10 In addition, there is a strong connection-between

11 the material on this slide and the procedure for inadequate

12 core cooling and I don't believe that review is yet

11 complete. I am sure that before the review of the ICC,

.,)( 14 procedure is complete there will be criteria for reactor

15 coolant pump restart and I am sure that the reactor operator

16 is either going to be unwilling or unable to start a pump,

17 or both, without some or all of these auxiliaries.

18 On balance I think the tilt should be towards

19 keeping them ons that is, keeping the pump, the motor and

20 the bearings cool and operable and ready to restart should

21 it be needed. So we are perfectly willing to live up to

22 what we said in the SER which is to reconsider the subject.

23 Our mind is not c?> sed then.

() 24 MR. KERRt I guess I don't know whether you are'

g

25 telling me yes.or no or maybe.
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1 MR. D. ROSS: Well, there were two q1estions.
[}

2 MR. KERRa My question was do you require at

3 present that seal injection water be isolated on 4 psi and,,

4 second, will you require it on 1 psi if you go to 1 instead

5 of 47

6 MR. D. ROSS: That is two' questions. I don't knov

7 about the . seal injection. On their line one it says

8 manual. The word "high" which generally in the past has
:

9 been 10 percent of the design pressure about, which is 4

to here which could come down to one, that is what the word

11 "high" refers to. The word "high-high" would be the 30

' 12 pounds here.

13 MR. 'KERR s I do'n't think you are trying to bes

() 14 ambiguous, but if I were an a'pplicant I wouldn't know what

15 to do yet. Am I going to know what to do when you finish?

i 16 MR. D. ROSSt Well, I wasn't through yet either.

17 The question we are trying to decide is should these pump

18 auxiliaries be isolated at the 1 to 4-pound number, not yet

19 established, or should they be isolated at the 50 percent

20 number of 30 pounds.

21 What I have'tried to say is our minds are open on :

22 this subject. The SER says the lower number we are willing

23 to reconsider and move to the higher number.

() 24 MR. KERR4 Well now, I would interpret if I were a

25 licensee, that the SER until changed was what the NRC was

(
|

.
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1 . requiring. That isn 't the case?'

.

2 MR. D. ROSSt The SER has an express commitment to

3 reconsider the numbers and that is what the licensee is

O
4 proposing and that is what we are in fact willing to do and

5 have not yet done.

6 MR. KERRa So- the question at this point is

7 undecided?

8 MR. D. ROSSa That is righ t, except, as I said, I

9 am tilting more towards what is on the table here than to

10 what is in the SER. I know why the SER says what it says is

11 because the Containment Systems Branch is'olation criteria is

12. if it is a non-essential system , that is if it is not going

13 to be used within the post-accident situation, then isolate

() 14 it.

15 The Containment Systems' position was that they

16 were told the pump wouldn 't be used so isolate all this

17 stuff. Now I think we are becoming more sophisticated in

18 the ICC procedures and are saying wait a minute we are not

19 that smart and we don 't know whether the pump may ultima tely

20 be needed or not. Let's don't paint ourselves into the

21 corner where we couldn't restart these pumps should be it

22 indicated. I think that is the degree of sophistication

23 that we indicated we were willing to reconsider and it is

() 24 still open. But I still don 't know about Item 1 where it

25 says manual.

.
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| ('N 1 HR. KERRs Is the Containment Branch that doesn't' %)
2 have this sophistication going to make the decision or is it

3 going to be some more sophisticated group?

4 MR. D. ROSS: They do not make the decision. If

5 they are told that a system is non-essential by some other
'

6 branch, in this instance the Reactor Systems Branch, then

7 they know what to do but they don't determine the

8 non -esse ntiality.

9 HR. ZUDANSs Whether the pumps are restarted or

10 not after they are tripped the seal injection cannot be-

1

11 isolated because they would not survive even if they don't

12 run it without it. One of these two systems has to sta y on.

,

MR. D. ROSS: That is where I said I df.dn't know.13
. .

14 I know that although the same high-pressure pump which was

15 running in the make-up mode and pumping, I don't know, 50 to

16 100 gallons a minute, I guess it depends on let-down, when

17 it is put in the HPI mode pumping in a lot more water

18 through different pa ths, and I don't know what happens to

19 the seal injection path. That is why I said I don't know.

20 MR. ZUDANS: Isn't that a dedicated pump, the seal

21 injection pump?

22 HR. D. ROSS: No, sir, not in this instance.

23 MR. LEHMANN: One of the other arguments for

() 24 keeping services to the seal going are not to let the

25 temperatures of the seals get up at any point and then when
.
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()' 1 we want to restore the pump to have to reinitiate all these

2 services and worry about possibly cracking a seal. That is

3 one of the other arguments. -

4 MR. MOELLER: Does that about wrap it up?

5 MR. LEHMANNs Yes, sir.

6 MR. MOELLER: Any other further questions on this?

7 (No' response.)

8 MR. MOELLER: There being none, I think we have

9 been sitting long enough. Let's tak e 10 minutes.

10 (Whereupon, a short recess was taken.)

11 MR. MOELLEBs We are ready to resume.
;

12 The next item on our agenda is the Item VI-E which

13 is the Shielding Study and Modifications.

14 MR. CLARKs Mr. George Lehmann will make that
,

15 presentation, and I have, subject to your agreement, asked

16 Mr. Lehmann to summarize the presentations as briefly as he

17 can and deal with questions.

18 MR. MOELLER: Thank you. That is very good. As
' 19 you know, the consultants and the subcommittee has been

20 provided many volumes of information which we have read. So

21 tha t is the better approach.

22 Go ahead, Mr. Lehmann.

23 MR. LEHMANN: I think the slides pretty much

() 24 summarize what we have done. We have reviewed these ten

25 areas for accessibility after an accident and we have

(
.
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- I considered that access to these areas was required

i

2. immediately after reactor trip.
!

3 The funtions being required of us at that time.

4 period would be to rese . trip breakers in motor control

I
5 centers and to initiate high pressure injection. As was i

8 mentioned earlier if one train fails we would get started

7 again with low pressure-injection to line 1t up either in
~

8 itself or in a piggyback mode with a high-pressure injection

9 taking suction from the reactor building sump. We need to

10 control the reactor coolant system-boron. We-need to be

11 able to maintain seal injection that we ment' ned earlier
i

12 and we might have to bypass the seal injection filter at

13 that,? *a period. We need to do reactor coolant system
,

- 14 liquid and reactor building air sampling. We need to be

15 able to start and operate the hycrogen recombiner system and

16 we need to operate the diesel generators.

17 The areas that are designated here are shown on

18 your handouts. The slide would not have shown up too well

19 and therefore I handed them out.

10 The results of our shielding review indicate that

21 for some valves we need remote operators to elimiate the

22 need for their area access. The motor control centers, for
.

23 Ifotor Control Centers 1-A and 1-B ve need access to those

24 and we also need to shield thos'e from the high-pressure

25 injection lines. We also , as I men tioned before , need

O
.
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|1 access to the seal injection lines in that same area.

2 A review'of the equipment qualifications is !
|

3 presently still underway.

4 In toto the personnel exposure in other areas is

5 within the allowable limits of 15 MR for continuous !

6 occupancy and within the allowable limites of GDC 19 for all

7 other areas.
'

8 MR. MOELLER Where does the 15 MB per hour come

9 from?

10 MR. LEHMANNs The 15 MR per hour I think is in one

11 of the NUREGs.

12 MR. MOELLFR4 I. am not objection to it.

13 MR. WALLACU It was a requirement in 0578 that

14 has been carried through in subsequent NUREGs.

15 MB. MOELLER: Thank you.

16 MR. KERR I am sorry,.did he say 0578?

17 MR. MOELLER4 NUREG 0578.,

18 HR. KERRs Are you going to stop with that? How

19 did it get into 05787

20 MR. MOELLER: I don 't know and apparently no one
.

21 at the moment knows. I will try to look it up.

22 Questions for Mr. Lehmann?

23 Go ahead, Mr. Kerr.

24 MR. KERR: Have you made any significant changes

25 in shielding ?
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(} 1 MR. LEHMANN: What we are proposing now in the

2 area of the motor control centers is I believe a shield wall

3 and individual line shielding. That is the only area where-

4 ve have a significant modification of the f orm other .than

5 individual valve operators.

-6 NR. KERBS What will you use as sources to design

7 those shields? '-

8 NR. LEHMANN: We are using the source terms. We

9 are using the hundred percent noble gas release, or is it 50?

10 MR. KERRs Is it in some document? If you can

11 just tell me where I can find it.

12 HR. WALLACE: Yes, sir, that is also carried

13 through from NUREG 0578.

14 MR. KERR So you are essentially following NUREG

15 05787

16 HR. WALLACEs Yes, sir. That, as I recall, is

17 equivalent.to Reg. G uide 1.4's source number as well.

|
18 MR. KERR: Reg. Guide 1.4 doesn't say anything

19 about source terms except inside contai.7 ment as far as I

20 know.

21 MR. WALLACEa Sir, it talks about the initial

i
22 releases from the core which would give you that kind of a '

23 source term. It has just been carried through for the

() 24 systems outside of containment as they would appear in the
f

25 process.

O
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1 MR. KERR Reg. Guide 1.4 doesn't talk about the

2 core at all. It says assume that a certain fractior of the

3 noble gases are in the containment and that a certain

4 fraction of the iodine is in the containment. So I, don't

5 see how that tells you anything about what to put in process

6 lines, for example.

7 MR. WALLACE4- It doesn 't tell you directly what is

8 in the process lines. What it gives you is an initial

9 release condition which you then determine what the process

10 lines would contain, whether or not that was directly passed

11 from the sump water, for example.

12 MR. MOELLER: Would you repeat, Mr. Lehmann, what

-
the significant changes are now that have resulted from this13

.

v 14 careful study?

15 MR. LEHMANN: The significant changes again are

j 16 providing remote operators for certain valves. that we need

17 to realign in the post-accident condition and to provide

2 18 shielding for both the motor control center 1-A and 1-B and

! 19 to provide personnel shielding from the seal' injection

20 filter area .

21 MR. LIPINSKIs Question.

22 MR. M0ELLERs Yes, go ahead.

23 MR. LIPINSKIs The post-accident sampling lines

24 leading to the radiochemistry room from Unit 2 have to be.

25 rerouted. As I recall the last time we walked there was a

O
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() 1 sign attached to those lines "Do not linger. Hove on." or

2 words to that effect. How are the lines from Unit 1 run to

3 the radiochemistry room?

4' MR. LEHMANNs What do you mean how they are run?

5 MR. LIPINSKIs For post-accident cases these lines

6 hold contamination right now and the lines from Unit 2 are

7 still in place with fairly high-level contamination in

8 them. You could walk under them bu't you couldn't stand

9 there. I forget what the "R" per hour was. Now, do you

10 plan to add any shielding to the Unit 1 lines that go to the

11 radiochemistry room ?

12 MR. LEHMANN: No, sir.

13 MR. CAPODANNO: Excuse me, sir, if I may. In the

O 14 a,rea where Mr. Lehmann mentioned that the shield wall is

15 going there is also a run in that same general area of the

16 building, the reactor coolant sample line you are talking

17 about. Depending upon the final configuration of the wall

18 that line will either be shielded itself or rerouted so it

19 no longer poses a personnel hazard for the post-accident

20 operations that have been outlined.

21 MR. LIPINSKI: Okay. So that was part of the

22 study and you are going to do something about those lines?

23 MR. CAPODANNO: That is correct.

() 24 MR. MOELLER. So that is a fourth significant

25 change in a sense.

O

ALDERSON REPORTING COMPANY,INC,

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

-- - - -- --. , -. - .- ---



345
.

() 1 You are also having to of course put in walls and

2 so forth to assure the separation of Units 1 and 2. Is that
'

3 part of'this study, the modifica tions?{}
4 MR. LEHMANNs We have a separation between units

5 as an independent item.

6 MR. MOELLER: So that will be covered under

7 another topic on our agenda ?

8 MR. CLARK: We certainly have addressed the

9 separation. I don't remember that it was an item to be

10 specifically addressed.

11 MR. MOELLER: All right. Well, what I was

12 wondering in your modifications here in separating Units 1

12 and 2 is what assurance or care have you taken to assure

O 14 that people who are supposed to open a particular valve

15 either manually or remotely for Unit 1 don't do it for Unit

16 2 or vice versa?

17 MR. CAPODANNO: Generally speaking, sir, all the

18 services related to Unit 1 and Unit 2 have been separated.

19 For example, the sampling example that was discussed a

20 moment ago, Unit 2 now will have its own sampling provisions

21 and there will not be this shared service. So there is the

22 isolation that has been effective between the two units so

23 that Unit 1 vill be able to operate independently of the

() 24 Unit 2 services.

25 MR. MOELLER: So to the extent possible and in
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() 1 f act as thoroughly as you can you have completely separated

2 them? .

3 MR. CAPODANNO: Yes, sir. I think the fuel

4 handling building is one area right now that which is not

5 separated but the ventilation systems have been separated so

6 their condition in the fuel handling building will not

7 directly affect Unit 1.

8 MR. MOELLERa Okay. In NUREG 0680 it indicated

9 that the results of additional staff review of this item;

10 will be forthcoming, page C8-33. What are the results of

11 the additional staff review?

12 MR. D. ROSS: I have an update from the staff of

13 the Radiological Assessment Branch and in particular from

O' .

14 Mr. Congel. This note Is from November 26th. That should

15 be, I believe, Wednesday. In particular if you note in the

16 SER and 0680 we stated that the licensee had not yet

17 submitted a report entitled Plant Shielding Design Review

18 Report.

19 It was our understanding as of last Wednesday that

20 the content of that report would be such things as a

21 description of the proposed source terms, the dose and dose

22 rate calculations and the acceptance criteria and the areas

23 to be reviewed such as we just saw, and tha t the fixes, that

() 24 is finalizing the source term exposures and the plant

25 modifications or procedures would be done by next June.

Iv
\

)
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O ' "o tat 1 ==>at or1 tweaa ar-

2 I do note, however, that there is a parallel

3 docunont. The rsquirements are in NUREG 0737, II, paragraph

4 B-2.

5 HR. MOELLER Say that one again.

6 MR. D. ROSS: It is the clarifications of NUREG
'

7 0737, paragraph II-B-2, which starts on page 3-60. It is

8 much more descriptive of the source terms and the acceptance

9 criteria and the clarification and the schedules and so on.

10 I don't think there is any conflict between the two

11 requirements. I think the NUREG 0737 just codifies the past

12 understanding.

13 MR. KERR Mr. Ross, what do you.think is the

O 14 lik elih'ood that anybody will ever know what all of the

15 requirements now are for operating reactors? I am impressed

16 by the number of cross-references, quotations, documents and

17 footnotes which one must now refer to and I as sure we must

18 be leaving some out.

19 MR. D. ROSS: I believe the Three Mile Island I

20 Restart Hearing Board has the same concern, that is, how do

21 ve track them and how do we know when we are through. I

22 have just recently prepared, to give you an idea of what the

23 density of this is, a 60-page tracking document with some

24 testimony which only tracks the requirements of one subset.

25 There are 22 I believe requirements for BEW type reactors.

.

i
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() 1 It is very difficult because of the parallel task forces

2 tha t existed in 1979.
'

3 MR. M0ELLERs Your mike is off apparently.

4 MR. D. ROSSa The biggest difficulty is in the
3

5 lack of a uniform numbering system because we have four or

6 five that I can think of and some things were moved from one

7 category to another and there were change = in scope and

8 changes in schedule.

9 I think 0737 does a fairly decent job of tracking

10 e ve ry thing and I hope that that does it. I hope that that

11 has in it everything that one needs, but it has not been

12 easy.

13 MR. MOELLER: Are you saying on this particular

14 ites that,there will be material on it in a supplement to

l 15 the SER?

16 =MR. D. ROSSs Yes, that is correct.

17 MR. MOELLER: Thank you.

18 MR. D. ROSSs No, there will be more material from

19 the licensee.

20 MR. MOELLEBs Any other questions on this item?

21 (No response.)

22 MR. MOELLER: There are none.

23 Thank you, Mr. Lehmann. Does tha t complete your

() 24 presentation?

25 MR. LEHMANN: Yes, sir.
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() 1 MR. MOELLER: We vill move on then to Item F which

2 is the Licensee's Position with regard to Reg. Guide 1.97.

(} 3 I suppose it might even be helpful here for the staff to

4 tell us the status of Reg. Guide 1.97.

5 MR. D. ROSSs Would yon like that now, Dr. Moeller?

6 WR. MOELLER: Yes, maybe it would help to hear

'

7 that first.

8 MR. D. ROSS: In fact, I have with me what

9 purports to be the final version. Just a minute.

10 (Stort pause.)

11 The format is undergoing concurrence at the

12 division level within NRR. It is a letter addressed to

13 Harold Denton from the Director of the Division of Safety

O 14 Technology, Tom Murley. It recommends that he, Harold

a 15 Denton, concur in the printing and distribution of the
,

16 attached version of Reg. Guide 1.97 and notes that the ACRS.

!

17 completed its review during its 247th meeting, probably the

18 247th meeting on Reg. Guide 1.97.

19 It attaches the November 10th ?_etter from

20 Professor Plesset. It has comments on the ACRS comments,

21 that is those that are expressed in the letter. What I

.
22 have, and in f act I have been reading it this weekend, is a

23 markup of Reg. Guide 1.97, hopefully the last. So in the
*

() '' next week or two, presuming that we get the appropriate

25 concurrences, it will go off to the printer.

|,
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t

2 Who is making the presentation?

3 MR. CLABK Mr. Lehmann is going to present one

a
' 4 part of this and we would like to have him go ahead.
1

i 5 HR. H0ELLER: Thank you.
1

i 6 (Slide presentation.)
4

7 HR. LEHMANNa The portion that I will be
1

8 presenting is our capability of taking both a liquid reactor
!

j 9 coolant sample and a gas sample from the Qactor building.

10 Basically for the liquid sampling we vill he

j 11 taking the sample and analyzing it in accordance with our
i

12 eme rgency procedures , Nos. 1004.15 and .33. That is a

13 manual sampling capability.
<
;

.

the exposure limits --14 The sampling sequence and'

1

5

15 well, before I get to that let me first discuss the time

i 16 sequence in which we vill be taking the sample. We are
I
; 17 designating time zero as the reactor trip. Assuming that we
!

j 18 make a decision to take a sample at that same time, it will
.

19 take approximately three quarters of an hour to get the

20 personnel ready to take a sample. Then within the next half

! 21 hour we vill take the sample and then the balance of the
J

| 22 time to analyze that sample.
1

23 Thus from the reactor trip to the time that we

24 have the results from the sample analysis is three hours

; 25 which'is the required time after you make a decision to take

.O-

a

.

ALDERSON REPORTING COMPANY,INC,

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

-- --,a,- ,m ,, - . , - - ,, , + , ,--rw r - - - . . ~ . , - , , - - . , - - ,,--,-r,, ,,,.----,n-,.,.,_aw-.,n an = n ,--w,--.n-.,.-w- -w



_ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

i

351
.

1 a sample to have the results available.

2 The sequence for taking the sample and for

3 analyzing is shown in this slide which includes the exposure

4 time to individuals such as individual one receives five

5 minutes of exposure, individual two for these tasks receives

6 one and a half minutes of exposure, individual three one

7 minute and the technician doing the analysis one and

8 three-quarter hours.

9 The exposure that each one of them would receive

10 for the first sample, assuming that we start sampling at

11 thres quarters of an hour af ter the reactor trip, are shown

12 in these values, IS-1 being five rem, w'hich is the limit by

13 NUREG 0737.
,

14 For the second sam ple the first individual would

15 receive a slightly higher dose as a result of the area being

16 now contaminated where it was not while he was setting up

17 the equipment in the first four minutes for the first sample

18 taking.

19 All the other exposures were reduced based on the

20 decay of the fission products.

21 The dose rates are based on taking a pressurized

22 reactor coolant sample which contains the hundred percent

23 noble gases, 50 percent halogen and one percent of a7 ' 4-

O 24 other nuclides.

25 MR. KERRs That assumes that these are equally

ALDERSoN REPORTING COMPANY,INC,
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1 distributed in the order of volume, uniformally distributed?

2 MR. LEHMANN: Yes, sir.

p 3 MR. MOELLER Well, now, how do you do that? Mr.d
4 Kerr said it was in the water. It can't be in the

5 containment nnd in the water both. Doesn't Reg. Guide 1.4

6 put it into the cont .inment? -

7 MR. KERB s I was reading RCS liquid under

8 Post-Accident Sampling, and hence I assumed they were coing

9 to be sampling the reactor coolant system.

10 MR. MOELLER: Right. Well, if 100 percent of the

11 noble gases are in the liquid and are in the containment,

12 then you have 200 percent.

13 MR. KERR All of that would be done in

- 14 regulations.

15 MR. MOELLER: I see. In other words, you have
,

16 just taken the Reg. Guide 1.4 percentages and put them all;

17 in the coolant?

18 MR. LEHMANN: Yes, sir.

19 MR. KERRs As a matter o' fact, the one percent of

20 the nuclides tre not in 1.4. That is TID 44.

21 MR. MOELLER 44, okay.

22 MR. LEHMANNs There are two types of accidents,

23 one in which the reactor coolant stays pressurized and the

O 24 other one where it depressurizes. iseu ing thet it stared !

25 pressurized these are the exposures-that the individual

O.
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() 1 would receive.

! 2 MR. MOELLER: Fine. Thank you.
|

[}
3 MR. LEHMANNa Are there any question on this

4 portion, or should I go on to the air sampling?

5 MR. M0ELLERs Perhaps we should go ahead and hear

6 the air sampling and then we will ask questions.

- '7 MR. LEHMANNs The atmospheric air sampling for the

8 containment air, again we would utilizing existing

9 containment penetra tions - although not the existing radiation

10 monitors or the existing air sampler.
.

11 We will be adding a jet pump to sample the source

12 from either the reactor buiding ventilation duct or from the

13 reactor building ventilation f an discharge.

14 We will be taking a grab sample and taking it to

15 the lab, preparing the sample for analysis and then

16 analyzing the prepared sample in the turbine building using

17 either a jelly detector for gamma spectometry or gas

18 chromatography for the hydrogen analysis.

19 MR. MOELLER: On your liquid sampling, are you

20 assuming in terms of those dose rates any better shielding

21 than you had at TMI-27

22 MR. LEHMANN: For the sample room itself?

23 MR. MOELLER: No, for the collection of the

24 samples.

25 MR. LEHMANN:~ Well, the samples are collected in

n
U

.
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() 1 the sample room. We are~providing long-handled tools to

2 take the sample. We are providing a lead cart or a shielded

ew 3 cart for the operator to place the sample into. I think it

4 is a 30 milliliter sample.

5 MR. M0ELLERs Are the linen being shielded which

6 were not previously?

7 MR. LEHMANNa No, they are not.

8 MR. MOELLER: Then that was covered in your

9 shielding review and you decided it was not needed; is that

10 right?

11 MR. LEHMANN That is correct. Based on the

12 exposures that we have here using the same source terms that

13 is the way the technician would receive it.

O'
. s

14 MR. KERR s 'I saw something earlier indicating that'

15 you were going to have the capability for continuous

16 hydrogen monitoring in containment from zero to 10 percent

17 concentration.

18 MR. LEHMANNa The continuous post-accident

19 hydrogen monitoring system will be covered by Mr. Chisholm

20 on this same item.

21 MR. KERR What relationship does that have to

22 this analysis to which you just referred and which you were

23 going to analyze for hydrogen using gas chcomatography ?

() 24 MR. LEHMANNa This is just a grab sample. In

25 other words, why are we doing this and the other?

*
ALDERSON REMRTING COMPANY,INC,

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

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



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

355
.

1 MR. KERRs Is this a redundancy or are you

2 looking for different characteristics? What is the

3 relationship between that hydrogen measurement and this one,

4 if there is any?

5 MR. LEHMANNa I don't know the answer to that'.
,

i

6 MR. KER2s Do you understand the question?

I 7 MR. CLARK I think it is a redundant or alternate

8 or confirmatory capability.

9 MR. KERRa Okay.

10 HR. M0ELLERs What you are telling us and

11 presenting now I gather is part of your report that was to

12 be submitted in August of 1980?

13 MR. LEHMANN: Yes, sir.

O 14 MR. MOELLER,a Was that report submitted? Has it

15 been received? Again the C8-41 of the NUREG 0680 said that

16 a report would be submitted by the licensee in August.

17 MR. SILVER: We have raceived some information.

18 it was not received in August but it has been received

19 recently. I do not think that it is complate.

' 20 MR. MOELLER So you have addit"onal information

21 that you are reviewing.

22 Why don 't we go ahead then with the hydrogen

23 monitoring portion and then perhaps we can have a group of

O 24 questions at the end.

25 MR. CLARK: Mr. Chisholm vill present the next

O
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r3- 1 topics.^t y-

2 MR. ZUDANSa Mr. Chairman?

3 MR. M0ELLERs Yes, Mr. Zudans.

4 MR. ZUDANS: Wasn't the licensee supposed to state

5 their position with respect to 1.97?

6 MR. M0ELLERs Yes. Let's ask that when he

7 finishes.

8 MR. CLARKs It is coming.

9 MR. MOELLER: On 1 97 it will be interesting to

10 see how the staff treated the letter from the ACRS because

11 the committee did not agree with all the points in the

12 proposed draft.

13 (Slide presentation.)

O' 14 MR. CHISHOLM This slide shows the additional

15 instrumentation that we are adding in the contrcl room for

16 pos t-accident m.aitoring.

17 On containment pressure there will be two i

|

18 redundant channels and each one will cover the ranges shown. I

19 On hydrogen monitoring, again there will be two

20 redundant mJnitors, zero to 10 percent.

21' The reactor building sump and the reactor building

22 vater level, again each one will have redundant channels in

23 the control room. I think that range of zero to 10 feed in
|

( )''

24 the sump,about 50 percent of that range represents an

25 o ve rlap with the building level.

w/ '

.
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() 1 There will be redundant safety grade reactor,

2 building radiation detectors.

r- 3 MR. MOELLER: Well now, maybe this answers
G}

4 Professor Kerr's earlier question. It_ appears the minimum

5 in the reacto't building is 10 R per hour if I as reading
,

6 that correctly. Do you have anything that is more sensitive

7 than~10 R per hour? I am sure for routine monitoring.

8 MR. CHISHOLMs I am not sure of this. These are

9 new monitors and 1 think the existing ones cover a lower

to range.

11 MR. KERR My question was related to the level at

12 which an isolation occurred. This is nbt part of the

13 isolation system.

('v
-

,

14 MR. CHISHOLMs No. There are no trips or -

15 isolations on high radiation.
,

16 MR. KERRs Thank you.

: 17 MR. MO ELLEP.4 Well, are there other instruments

18 for that or you jur,t do not include radiation as a

19 containment isclation initiator?

20 MR. CLARKs We do have radiation level as

21 containment isolation and I don 't think we have yet

22 determined here today what that number is.

23 MR. 80ELLER: Okay.

() 24 MR.-CHISHOLM I think on individual valves there

25 are automatic valve closures on high radiation, you know,

O
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O 1 for separate. measurements which are related to those
L/

2 valv'1 There is no general signal of the whole building

3 isolation on high radiation. Individual systeos are

4 isolated on high radiation.

5 MR. N0ELLER: Do you agree with that, Mr. Clark?.

6 NR. CLARK 4 Yes., I think that was misleading when

7 I talked about isolation on radiation in containment. It is

8 on a system basis.

9 ER. MOELLER: Thank you.

10 HR. CATTON: How do you plan to monitor the

11 hydrogen?

12 MR. CHISHOLMa There will be two separate

13 penetrations used in two separate sampling systems.

14 MR. CATTON So you are going to take some of the

15 atmosphere outside and measure it?

16 MR. CHISHOLMs Yes. It will come outside and it

17 will go through the analyzer and then be exhausted back into

18 the building.

19 MR. CATTON: Where are you going to put the other

20 cnd of the sample line?'

21 MB. CHISHOLH That part of tne design hasn 't been

22 completed yet. It is still being done.

23 HR. KERRs Which end is the other end ?

O 24 xR CATT0n- We11, en one end he has oot an

25 instrument on and on the other end he is picking up the l

O
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I sample.

2 MR. KERRs To which end do you refer?

3 MR. C\TTON's I am referring to the end that is

*4 inside the containment.

5 MR. CHISHOLMs Well, both ends are inside the

6 containment.

7 MR. MOELLER: It is a closed loop I presume in and

* 8 out.

9 MR. CATTON: From where in the containment are you

10 going to take these samples?

11 MR. CHISHOLMs That has not been completely

12 determined yet. It is still being looked at.

13 MR. LIPINSKI: When we were within the containment

14 we saw where th'at sample line was terminated and tha t was on
,

15 the air recirculation pump. We were told that that was the

16 hydrogen sample line that was leading outside containment.

'
17 MR. CHISHOLM: I don't think that hydrogen

18 sampling line has been installed yet.

19 MR. LIPINSKI That was the recombiner line so I

20 stand corrected. That was to the recombina- and not the

21 sampler.

22 MR. MOELLER: Well, if your hydrogen monitoring

23 instrument is outside of containment then at least you can

24 repair it if something goes wrong.

25 MR. CHISHOLN Yes.

/'l\s
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1 HR. CATTON: The reason that we are asking the

2 question is if you don't put the point at which you pick up

3 the sample in the proper p1 ace you may not measure anything.

4 MR. M0ELLERs Right. Well, that depends on how

5 well'it is mixed inside.

6 Mr. Zudans.

7 NR. ZUDANSs The reactor building sump water level

8 and the reactor building level, can you explain the
"

,

9, dif ference? Is the reactor building wa ter level something

10 higher up?

11 MR. CHISHOLHs Yes. The ref erence point for the

12 measurement of the sump is the bottom of the sump. Theg

13 reference point for ,the building leve1 is the floor of the

14 building.

15 MR. ZUDANSs Is that about 10 feet of the

16 measurement capability over the sump?

|17 NR. CHISHOLM I think the sump is about four or

18 five feet, something 11ke that. So at least half of that

19 sump water level measurement represents an everlap with the

20 building level measurement.
.

21 MR. ZUDANS: So the total capab??ity is about say

22 15 feet, right?

23 MR. CHISHOLMs Something 11ke that.

O 24 R. zoDA*S ce1cu1 t1ne from the sumo?

'25 MR. CHISHOLNs Yes, calculating from the bottom of

O
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I the sump. It is something like that.

. 2 -MR. ZUDANS: Thank you.

3 MR. LIPINSKIs I would like to pursue this

4 hydrogen monitoring. On the high point vents when we
,

5 visited the plant you had not made up your mind where those

6 vents were going to be located, b'ut then we also noted the

7 upper part of the containment structure and the ventilation

8 system that was in there and it looked like hydrogen could

9 stratify in that . upper done because the ventilation system

10 was not designed 'to have any kind of forced circulation in
i

11 about the upper one-third of that containment. Are you

12 considering sampling the upper part of that containment for
i

13 the hydrocen?
;

'

14 MR. CHISHOLMs That is under consideration, that

15 and the consideration of the mixing and so forth will

16 determine how that will be sampled and where the inlet to

; 17 the monitors is but that has not been definitely determined

18 y e t .

19 MR. CLARK 4 Could I suggest th ere is a separate

20 item down here, "G", which is hydrogen recombiner, hydrogen

21 monitoring and high point yents and that we perhaps defer

22 some of these until that item.

23 MR. MOELLER: kie will save them for G.

24 MR. CHISHOLMs The other instruments are

-25 essentially effluent measurements. The reactor building

O
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t - {} 1 exhaust, what has been there is that the existing

2 measurement has been upgraded with a new detector and then

3 an additional detector has been put in to give the high

4 range. So there is an overlap there of about one decade

5 between the two instruments.

6 The same thing applies to the condenser off-gas

7 radiation monitor. The fuel handling building aux. building

8 exhaust radiation has been upgraded f rom the existing

91nstrument.
.

10 Detectors have been put on the main stons line

11 from both steam generators in order to assess an atmospheric

12 release through the atmospheric dump valves or the turbine

13 bypass valves.

O
.

14 So these represent wha t we are now putting into

15 the control room.

16 HR. M0ELLERs You mentioned tha t the hydrogen

17 monitor would be outside of containment. How many of your

18 other monitors are outside or inside? I am particularly

19 interested in which ones may be inside that might not be<

.

20 easily repairable.

21 MR. CHISIIOLHz The ones that are inside are the

22 reactor building sump, the reactor building water level

23 measurements and the reactor building radiation. All of the

() 24 rest of them are outside containment.

25 MR. CLARK Of those inside, are they all

O
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1 redundant?

2 MR. CHISHOLMa Yes, they are all redundant and

3 they are all qualified.

4 MR. MOELLERa Have you collected any da ta on the

5 reliability of instruments in these categories of your own?

6 Why I ask that is it seems that the LERs are -- w ell , in ;

7 fact , 10 to 15 percent of all the LERs are'in the category

8 of failures of sampling or analysis instrumentation.

9 MR. CHISHOLMa Well, the r.adiation monitors, we

10 are using the same design monitors that now exist in the

11 plant for which I think the performance record has been

12 pretty good.

13 For things like containment pressure we will be

O . s

14 using what we think are the best transmitters we can get
.

15 that have a good record of service in the industry.

16 MR. M0ELLERs Mr. Kerr.

17 MR. KERRa How do you measure the number of

18 microcuries per cc in the main steam line?

19 HR. CHISHOLMa It is going to be a strap-on

20 detector.

21 Vd. KERRa You measure the radiation penetrating

22 the . pipe and then calculate backwards?

23 MR. CHISHOLMa Yes, we measure it from inside the'

24 pipe.

25 MR. KERRa So you ieally don't measure the

O |
l
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I microcuries per cc but you measure the emitted radiation?

2 MR. CHISHOLMs Yes, that is true. It is

3 inferential measurement.

4 MR. CATTON: So they need to know the flow rate.

5 MR. MOELLER: Yes-

6 MR. CATTON: Which they any not.

7 MR. MOELLER: Right.
,

8 Tell us about Reg. Guide 1.97, do you have areas

9 of disagreement with it and, if so, what are they?

10 MR. CLARKs Mr. Smyth was going to address that

11 poin t on Reg. Guide 1.97.

12 MR. MOELLER: Okay. So he will appear next; is

13 that correct?

14 MR. CLARKs Yes.

15 MR. MOELLER: Are there other questions for this

16 portion of the coverage for Mr. Chisholm?

17 Yes, Mr. Lipkinski.

18 MR. LIPINSKIs If we are going to talk about 1.97,

19 this reactor building radiation monitor being qualified to

20 inside environmental conditions, it will probably come up,

21 so I will defer that question because the ultronic package

22 has to "I temperature, pressure and humidity.

23 MR. MOELLER: I thought we had an item on the

O 24au 1111c t1== er 1 tre e=t- er did wer tet ee euead d

25 co.ver it here. It is fine with me.

O
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() 1 Go ahead, Walt.

2 HR. LIPINSKI Well, when you talk about 1.97,

CJ3
3 qualification is important to that so I am wondering whether

4 the next speaker will cover that.

5 NR. CHISHOLH4 I think I can speak to the

6 qualification of the instruments that are on there.

7 MR. LIPINSKIa Okay. The reactor building

8 radiation.

9 NR. CHISHOLH4 The first five instruments are
.

10 going to be qualified to electrically 323 for where

11 appropriate ring containment conditions. They are also

12 going to be seismically qualified.

13 HR. LIPINSKI And you have found a supplier f or

P)\/- 14 the radiation ultronics package that will package that and

15 qualif y that?

16 MR. CHISHOLN: Yes.

17 HR. M0ELLERs Let's move on to the next speaker

18 and wrap this portion up.

19 MR. CLARKs It is Mr. Smyth.

20 (Slide presentation.)

21 MR. SMYTH: My name is Courtney Smyth. I am a

22 senior licensing engineer vjth GPU.

23 As all of you are well aware, there have been#

() 24 several proposed drafts which were to be ultimately

I25 considered Revision 2 to Reg. Guide 1.97. The particula r
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1 one that we have reviewed in comparison to the instrument at
1

2 TNI is Revision 2, Draft No. 3.
;

3 At the September 22nd regional meeting in ,

4 Washington on the upcoming clarifications to lessons

5 learned, and I am not sure that was to the NUREG 0578 or the
:

6 clarifications to NUREG 0578. At any rate,~at that time I {,

7 believe the speaker who addressed this topic said they were
,

8 up to Draft 2, Working Paper E which-indicates that there I

9 are some 20-odd various draf ts of proposed Revision 2 to

10 Reg. Guide 1.97. We have not, indeed, gone through each one

11.of the draf ts and considered .which instruments and what

12 ranges. We have taken this particular one because it was

13 available .to us at the time.
,

'

14 I won't speak to the environmental qualification

i

15 of the instruments but merely whether or not we have them

16 with the appropriate range.

17 Mr. Chisholm just presented the instruments that

18 we are installing pursusnt to lessons learned which bring us

1gmuch closer to earlier revisions of Reg. Guide 1.97,

20 especially in the area of radiation monitoring f rom effluent

21 pathways and containment pressure and radiation.

22 I will go through now the areas from the table for

23 PWRs in Draft 3 which are not provided now at TMI-1, the

24 first area being boron concentration. We have a capability

25 to determine that f rom grab samples but there is no in-line
4

: O

ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHC4GToN. D.C. 20024 (202) 554-2345

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



.- - - __ - . .-

367*

.

() 1 monitor.;

2 With respect to reactor coolant system pressure,
, ,

3 the current range f alls somewhat short of the values
[}

4 specified in Draf t 3, 2,500 pounds existing versus 3,000

5 pounds specified for non-combustion engineering designed

6 plants.

7 Heactor vessel water level is as ~we discussed

8 earlier. Also in the area of installed fixed real time dose

9 rate monitors in the vicinity of the site, we do not have

10 them . We have portable capability, however, which is also
1

11 specified.

12 NR. 20ELLER: These are in the environs you mean?
4

'

13 HR. SHYTH: Yes, sir.

14 We do not have instruments capable of determining

i

| 15 containment f an cooler heat removal rate. We do not have
|

16 instruments capable of determining containment sump
|

17 temperature, although that could be determined if you were |

18 on recirculation using your decay heat system temperature

19 monitors.s

20 We do not in all cases have emergency damper-

21 positions, although we do on many of them. We do not have
.

22 the as-specified locations for atmospheric stability
.

23 monitoring and these would be on our meterological power

() 24 where you would have temperature monitors at various
|

25 elevations. We have them but I don 't believe they ~ meet the |

() !.

!
|
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1 location and requirements specified by this particular draf t
,

2 to the Reg. Guide.

3 With regard to pressurizer level, this draft

4 specifies from the bottom of the pressurizer to the top of

5 the pressurizer and our instrument does not cover the upper

6 head or the lower shell of the pressurizer. It is zero to

7 400 inches within the cylindrical portion of the pressurizer.

8 With respect to reactor coolant drain tank
,

9 temperature, the required range is 50 to 750 degrees

10 Fahrenheit. I don't now what the top end of our existing

11 capability is, but it is nowhere close to 750 degrees. It

12 may be as high as two or three hundred.
i

13 We do not have a containment temperature monitor

O 14 capable of iIsonitoring temperatures as high as 8400 degrees

; 15 Fahrenheit and I don 't know what the current existing range

18is.

17 Gther than that and notwithstanding environmental
i

18 qualifications and the like f or the instruments, we have the

19 capability specified in this particular draf t of the

20 proposed Revision 2 to Reg. Guid e 1.97.

21 MR. MOELLER: Comments?
i

22 HR. CATTONs What do - you plan to do about these

23 noes and not sufficients?

24 MR. SHYTHa Well, right now we are waiting for th

25 final criteria. We don't feel that it-is productive now to

O
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; ~ 1 go off designing an instrument with an extended range which
,

2 may. or may .not be satisfactory ultimately. We feel that the

' 3 existing instruments ara capable of providing information in

4 the ranges needed for operator actions.

| 5- NR. 30ELLERs Yes, Mr. Lipinski.
i.

i 6 NR. LIPINSKIs In the front of Reg. Guide 1.97,
!

j 7 ATUS, anticipated transients without scram was cited as a
;

j 8 specific transient. Yet the reactor pressure range that was
!

! 9 quoted in -Reg. Guide 1.97 did not correspond to the
i

| 10 anticipa ted pressures during an ATWS. Now, I am not sure
'

1
1

11 what the. current revision of 1 97 is going to show, but in :; .

. .

12 your earlier presentation it said that you would exceed NRC,

i 13 requirements. Would you anticipate installing a pressure

O
'

'
.

14 gauge that would indicate to the peak of an ATUS for your
,

- 15 systems?

i

; 16- MR. SMYTH: First of all, as you well know, the

i- 17 industry holds a different view of the probability of an

18 anticipated transient without scram.
,

1

j 19 NR. KERRs We can clarifying the discussion a

!
20 little bit by recognizing that 1.97 is not a requirement.

4

| 21 HR. LIPINSKI -That is right. It is a

]. 22 recommendation and earlier ther -said they would exceed NRC

23 recommendations. So I am just simply asking the question.

-

24 - MR. SMYTHa I don 't- think that we earlier intended

i 25 to mean that in all cases we would exceed the regulatory

Oi

!

|

t _
i
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() 1 criteria. I think we evalca te tha t criteria and where in

2 our judgment it is inadequate we go beyond that as

3 appropriate.

4 MR. MOELLER: Any other questions?
.

5 (No response.)

6 MR. MOELLER: I realize this is a fluctuating area

7 because you have to wait to sre what the guide finally says

8 before you attempt compliance.

9 Does the staff have any comments on this?

10 MR . D., ROSS a A subset of Reg. Guide 1.97 was
.

11 extracted and put into the NUREG 0737 and the proposed

12 implementation language of the Reg. Guide refers to this

,.
13 schedule that is printed in NUREG 0737. So there is a

14 strong interrelation but' we have not done a cross-comparison-

15 of how THI-1 compares with this version of the Reg. Guidei

16 and therefore couldn 't yet comment on the usual things one

17 sees in a reg. quide or are otherwise found acceptable.

'

18 In any event, the way I read the implementation,

19 the implementation portion of the reg. guide goes well

20 beyond any envisioned restart dates. So I am not sure that

21 they should be -coupled very closely.

22 MR. MOELLER: All right. Any other questions or

23 comments?

() 24 (No response.)

25 MR. MOELLER: There being none, I think that

|
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1 completes then this item. We will move on now to the next'

2 item which is VI-G which closely follows this and that deals

3 with the Hydrogen Recombiner, Purging and Monitoring.

4 MR. CLARKs Mr. Lehmann will make that

5 presentation.

6 MR. MOELLER: All right.

7 MR. LEHMANNs Lafore I get into that item the

8 question came up again about the setpoints for the high

9 radiation isolation signals. What I would like to do is

to provide you with a table of the setpoints at which the

'

11 containment is isolated for these signals. They vary based"

12 on what the service is. .

13 MR. KERR This not apparently a containment
,

14 isolation but it is a systems isolation.

15 MR. LEHMANN: It is a systems isolation.

16 MR. KERR: And you will give us that information?

17 MR. LEHMANNa Yes, sir.

'

18 MR. KERR Thank you.

19 MR. LEHMANN: One other clarification I would like

20 to make is Mr. Lipinski made a comment before that when he

21 vent to the reactor building he saw the containment

22 penetration for the air sampling system that was connected

23 to the ventilation duct. I believe that the one that you

24 sa w was the existing air monitor which is also being used

'25 for our grab sampling capability.
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( }) 1 However, our post-accident hydrogen monitoring

2 system that Mr. Chisholm was describing before will have new I

f]/.
3 or utilize other containment penetrations for that service.

js_

4 MR. LIPINSKIs When we walked through we .ere

5 discussing where the dedicated penetrations for the hydrogen ;

i
"6recombiner were to be located and the line was pointed to

7 and it was said this was the intake to that system and it

8 was connected to the side of the air duct.

9 MR. LEHMANN: The recombiner tie-in was not yet

to made , and I don't think it has been made yet.

11 MR. LIPINSKI's Then we were probably misinformed.

12 Do you recall that, Ivan?

13 MR. CATTON: Your recollection is correct. We

O .

14 must have been misinformed. At the time we were concerned

15 because your air conditioning intake ducts are a big ring up

16 at the top of the containment and the source of hydrogen is

17 right in the center. We were concerned that if any hydrogen

18 were released with the steam it would all collect up in the

19 dome and your air conditioning intakes would do you no good

20 as- far as removing the hydrogen.

11 HR. LEHMANN: In terms of our hydrogen control

; ZZeapability we have installed one hydrogen recombiner which

Z3 1s a thermal recombiner with a capacity of 50 SCFM. We have

() 24 the piping in place and size to be able to hook up two

25 hydrogen recombiners, the second one being stored on site.

O
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1 Presently it is over at Unit No. 2.

2 MR. CATTON: Were is the intake to the hydrogen

3 recombiner in the containment?

4 HR. LEHMANN: The intake for the hydrogen

5 recombiner is from the ventilation system duct.

6 HR. CATTON: Have you done an analysis of the

7 hydrogen distribution under accident conditions?

8 HR. LEHMANNs Yes, we have. We find that we will

9 have hydrogen dispersion and we will not get stratification.

10 HR. CATTON: So you have something that is

11 different than the Battelle test that showed that there

12 would be stratification under temperature stratification

13 circumstances?

14 HR. LEHEANN: I am not f amiliar with the test that
,

15 you are referring to.

16 HR. CATTONs- The Battelle, Frankfu rt results. If

17 you have temperature stratification you will not get a great

18 deal of hydrogen mixing, that the stratification tends to

19 wipe out the mixing process. Did you just assume that it is

20 mixed?

21 HR. LEHMANN: No. We have had a consultant review

22 the ventilation system.

23 MR. CATTON: Did your consultant assume that it

24 was mixed?

25 HR. LEHMANN4 Don?

O
.
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(]) 1 MR. CRONEBERGEBs My name is Don Croneberger. .The

2 question I believe was the assumption as to the initial

'

3 mix. '.'he consultants which were f rom lehigh University did

4 analyze both the mechanisms for the mixing of the hydrogen

5 discharge in the containment air space as well as af ter

6 mixing the potential for further stratification.

.7 The conclusion of that study was that once mixed

8 the degree of stratification f rom top to bottom of the

9 containment was reasonably limited.

10 MR. CATTON: I think most people would agree with

11 that. The concern is that when you lose the hydrogen from

12 your primary system it is with hot steam and that that is-

13 going to rise in the containment up to the top and once
'

\ 14 stratified it is not clear that the mixing will follow. As.

15 a matter of f act, data shows that if once stratified it

16 won 't six very well.

17 MR. LIPINSKI: What was the assumption in that

18 analysis with respect to the high point vents which will be
,

19 Your source of the hydrogen discharge? Were they assumed to

20 be pointed directly upward into containment?

21 (Slide-)

22 MR. LEHMANN: This 'being the two high points in

23 the primary coolant system. This being one vent and this

()- 24 being the second vent. This being our reactor vessel vent.

25 This being our pressurizer vent.

O
9
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1- MR. CATTON I think the question is where is the,

2 end of that line?

3 HR. LEHMANNs The end of that line discharges

4 above the operating deck in the containment at a 45 degree

5 angle.

6 MR. CATTON: Out in the center somewhere?

7 MR. LEHMANNs I don 't think we have fie tshed the

8 piping details sufficiently to tell you where it is, but I

9 think it is pointing towards the building wall.

10 HR. CAPODANN0s Excuse me, but the preliminary

11 piping run at this point has the discharge at the top of the

12 secondary shield aiming in a vertically inclined upward

13 direction, as Mr. Lehmann mentioned.

14 HR. CATTON* If I remember the inside of your

15 containment building it is a fairly large diameter

16 building. If you have that directed up towards the top I

17 have seen nothing that would lead me to believe that it is<

18 not going to collect above the air conditioning duct ring.

19 It is going to be quite hot when it comes out. Has anybody

20 done a simple jet kind of analysis to demonstrate that it

21 mixes?
.

22- HR. CRONEBERGER: Again, to clarify that I tried
.

1

23 to say before, the Lehigh study did look at the mixing and

24 did consider the thermal mixing mode and did conclude that

j 25 the mixing would occur in the geometry we are talking about

%
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f) Ihere. They did consider it as a thermal plume. I
"

|

2 MR. MOELLER: We have had a suggestion that

3 perhaps Mr. Ca'tton could be provided this report so he could1

4 check it over, the lehigh Report. Would that be agreeable?

5 MR. WALLACEs Yes, sir. One thing that I would

6 appreciate is a reference to . the Battelle study because I am

7 not sure that we have had an opportunity to review that.

8 That might also be helpf ul if we could have that reference.

9 MR. CATTON: It is Battelle, Frankfurt, and it was

10 reported at either I believe last year's Reactor Safety

11 Research Meeting in Gaithersburg. The person who could

12 steer you to it would be Professor Karwat at the Technical

13 University of Munich.

O3

v 14 MR. KERR This was a paper and not just a oral

15 presentation ?

. 16 MR. CATTON: It was a summary of the work that was

17 going on at Battelle. The authors of the paper are the ones

18 who are still continuing this work and they ought to get in

19 touch with them.

20 MR. KERR: But there is paper somewhere that could

21 be a starting point.

22 MR. CATTON Right.

23 MR. MOELLERa Well, I think that will be helpful

24 and if you have any problem get back and we will certainly

25 search 'it out.
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1 MR. LEHMANNs I would just like to point out the

2 arrangement of our containment building. If we are
'

q 3 discharging circa in this area where we are planning on
V,

4 discharging we are well below the top of the reactor

5 building.
.

6 MR. CATTON: Put your pointer up there and show us
.

7 where those air conditioning ducts are.

8 MR. LEHNANN: The air conditioning ducts,'I think

9 the rings run up here under the crane. This is elevation

10 346 and these run I think right under the crane area. The

11 elevation of the operating deck ---

12 MR. CATTON: I can't get from one of those

13 drawings to the other. Why don't you.put your pointer where

O 14 you think that duct is.

15 MR. LEHMANN: I duct I believe is up here.
j

s

16 MR. CATTON: If you look at that angle, if you had

17 a jet it would have to almost be expanding it 45 degrees to

18 even see the duct. Tliat is a pretty good solid angle for a

19 jet.

20 MR. KERRs I thought the point being made was that

21 one got mixing. If one gets mixing you are okay, aren't you?.

22 MR. C;TTON: I think if the plume rises above

23 those air conditioning ducts it is just going to clog up

'

24 there.

25 MR. KERR: But if one got mixing one would be

I
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{} 1okay. I mean their design clearly is based on the

2 assumption of mixing.

3 MR. CATTON: That is correct.

4 MR. KERR If they are wrong then something will

5 have to be done.

6 MR. CATTON: That is correct.

7 MR. WALLACE: Dr. Catton, I would like to point

8 out something that was said before that you may have

9 missed.^ This is going to be an angled jet coming out of the

10 vent and it is going to be directed towards the wall.

11 MR. CATTON: There are two angles. One was

12 relatively vertical and one was 45 degrees. I don't know

13 which one it is.

14 MR. CAPODANNO: Maybe I misled you there. The'

15 thing is 45 degrees upward vertically.

16 MR. CATTON: Well, I don't understand. Why don't

17 you just take th a vent right over and put it into your

'

18 intake if you want collect the hydrogen?

19 MR. CAPODANNO: I think the idea there was to try

20 and get a good mix within the volume of containment so that

21 we don't end up with a very rich hydrogen mixture at the

22 suction .of the recombiner above that which it is designed to

23 handle.

24 MR. CATTON: Tnt:n you may have to distribute it

25 more tha" F-om just a single sourew.

O
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() 1 MR. KERRs I would be reluctant for us to redesign

2 their system here.
,

3 MR. MOELLER4 Dr. Ross.
{"

4 MR. D. ROSSs Three sort of connected points.

5 The recombiner probably wouldn't be used until many days or
,

6 weeks af ter a loss of coolant at least in terms of the

7 recombiner design capability. Now, whether this is ' good or -

6 Dad with respect to mixing or stratification, I don't know,

9 but I would expect at least for the building to be .cre or

'

1oless isothermal.
!

11 Secondly, the interim rule on degraded core will

12 require when approved, which we are assuming vill be next.

13 February or March, that within six months of the date of

14 issuance that a detailed hydrogen analysis study be -done

15 assuming large quantities of hydrogen are released. Again,
.

18 this analysis will have little or no connection to one, two

17 or fif ty recombiners.
|

18 I think the third thing that is relatively new and

19 I think it is something that will be probably of

20 considerable interest to this and other subcommittees, in
!

21 January, or it is a little bit more than two months, there

22 is a workshop on the impact of hydrogen on water reactor

23 sa f e ty . - It is at Albuquerque, New Mexico, on Januacy 25th

(f 24 to the 28 th. There are a large number of topics to be

25 discussed . Incidentally, Pr ,fessor Karwat is one of the |

O
|'

,
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(~)) 1 speakers, although he is not speaking on stratification or
m

2 mixing.

r~5 3 I would think that anything like what we have been
V

4 discussing for the last ten minutes or so, we would be glad

5 to make sure that questions that this and other

6 subcommittees might have are brought up and hopefully

7 answered at that time. In fact, I suspect that one or more

8 ACRS members or staff would intend to either be present at

9 that meeting or participate at that meetng. At any rate, I

10 have the preliminary agenda.

11 MR. MOELLER Thank you.

12 Mr. Lipinski.
,

13 MR. LIPINSKIs I have a question. What is the

14 source of your intake to the hydrogen recombiner? Ivan just

15 asked that question and you provided an answer and then

16 continued rather quickly.
.

17 MR. LEHMANN The source is the ventilation duct.

18 MR. LIPINSKIa Well, that is what I had been

19 talking about earlier and your response to my statement was

'

20 that it had not been determined yet.

21 MB. LEHMANN: No, sir.

22 NR. CLARKs Let me suggest that there has been

23 some confusion clea--ly on what takes up from where. I think

() 24 there are three source points in question. One is for the

25recombiner. We believe that was installed when you were
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{} 1 there. It does come off the duct.

2 A second is for the continuous hydrogen sampling.

- 3 We have not determined where that will be.

4 The third is for the hydrogen grab sample which

5 was discussed earlier, and I forget where that is but that

61s the third one.

7 MR. MOELLER: Okay, that will help.

8 MR. LIPINSKI That is straightened out.

9 MR. LEHMANN: That third one is on a similar duct

10 as this and it is located in this area here and it is a

11 similar connection except it is on the side of the duct

12 instead of the front.
.

13 Now getting back to the hydrogen recombiner. As I

14 said before, we have one installed and the capability to add

15 a second one. We have the power supplies there, 1-E power

16 supplies , red power supply for one and green power supply

17 for the other. The recombiner sizing is based on the Reg .-

18 Guide 1.97 accident anaysis in terms of the hydrogen

is generation.

20 In addition to the hydrogen recombiners, we still

21 have the existing hydrogen purge system for the reactor

22 building which utilizes the leak rate system or the reactor

23 building leak rate test system to pressurize the containment

() 24 and then to vent out through a controlled vent, a six-inch

25 containment penetration, to the outside through filters.
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(} 1 Are there any questions on that?

2 HR. M0ELLERs I noticed in the NUREG 0680 on page

'3 C8-30 it says - that the system is set up so that the>

4 recombiner cooling air when I guess released offsite will

5 not cause doses in excess of 10 CFR 100 and I found that

6 baffling because I thought yoc dacigned the whole accident

7 not to exceed 10 CRF 100. Now if you are goint to let just

8 the recombiner cooling air alone do that Vhat am I reading

9 wrong?

10 HR. D. ROSS: I think your concern is well

11 founded. I hadn't read that paragraph before either. If we

12 have already gone through part 100 three weeks ago it is a

1311ttle early to start going over it again. All I can do is

141et me get back to you before the f ull committee meeting.
,

15 NR. MOELLER: Thank you.

16 Mr. Clark, are you familiar with that or do you

17 have any comment on it?

18 HR. WALLACE: Sir, the cooling air system takes

19 air out of the location , the general compartment tha t the
i

20 recombiner sits in which is outside containment, and passing

cithrough the recombiner it removes the heat generated in the

22 recombiner and exhausts it out of the building.

23 I think the intent there is to demonstrate that

() 24 that additional exhaust point out of the building would not;

25 take other accident doses- in toto over part 100. So I think

O

ALDERSON REPORTING COMPANY,INC,

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



383

'
.

("% 1 it is intended to be an incremental statement.
%)

2 MR. M0ELLERs Oh, I see. You mean it wouldn't

3 bring the original release up to the point to exceed 10 CFR
(

4 100?

5 MR. WALLACE: Yes, sir.

6 MR. M0ELLERs Perhaps that is the answer, but

7 let's check it out. -

8 Go ahead.

9 HR. LEHMANN: I think we are finished on the

10 hydrogen recombiner issue.

11 MR. MOELLER: I gather you do have one recombiner

12 installed now and you have a second one that you could

13 install if needed; is that correct?

( 14 MR. LEUMANNs Yes' sir, one installed and the,

15 second one i*s stored in th e seismic one building.

16 ER. MOELLER: Fine.

17 Mr. Zudans.

18 MR. ZUDANS: On the high point vent discharge, how

19 are those ends made? Are they just simply pipes that open

20 in the containment?

21 MR. LEHMANNa What we have are pipes that are

-

22 normally closed to containment by a rupture disc. If we

z3 operate the vents and discharge to the containment that will

() 24 break the rupture disc and let the vert releast tc the

25 contLinment.

,

.
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1 .MR. ZUDANS: Mr. Chairman indict -ced we shouldn 't

2 try to design, but I can't resist the temptation.

3 (Laughter.)

O
4 Cod 1d you not use the discharge as a jet to take

5 more air and promote the mixing, not a plain pipe but use it*

6 as a jet drive force,~just take the air from outside?

7 MR. LEHMANNs I assume what you are saying is to

8 make the discharge into a jet pump which would suck in
.

9 containment air.

10 MR. ZUDANS: Right.

: MR. KERRs The appropriate answer to that is we

12 will think about it. *

13 MR. LEHMANN4 Okay, we will think about it.

() 14 MR. M0ELLERs Go ahead.

15 MR. LEHMANN: In terms of the sizing of the vent
_

16 system , the high point vents, the two high point vents ari

17 the reactor vessel head vent are capable of relieving

18 one quarter of t:te total RCS volume, assuming tha t it was

19 gas.

20 The pressurizer vent is modulated vent and tha t

21 will be used to control the RCS pressure so we don't

22 depressur ize the system when we are venting.

23 We are presently reviewing proposed procedures for

() 24 perf orming the vent function and we have no+ completed that

25 y e t .
.

() -
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1 Are there any questions on this?
p)3w

2 MR . MOELLER: Mr. Lipinski.

3 MR. LIPINSKI: I hasu a question for Mr. Ross on

()'

4 the vents. Is there an NRC requirement on single failure

5 with respect to these vents against accidental opening and

6 ability to close?

7 MR. D. ROSS Did you say opening and closing?

8 MB. LIPINSKI: Yes, a double single failure in

9 both directions .

10 MR. D. ROSS: It varies. It does not have to be

11 single failure proof with respect to operating as a tent.

12 If you notice on the reactor vessel head which goes to

13 atmosphere you see several valves all in a series. It is

() 14 obviously no single failure proof with respect to
.

15 functioning as a vent and that is considered acceptable.

16 With respect to inadvertent opening, which would

17 be venting when not desired, it splits into two parts. It

18 has to do with vent size and definition of a 10CA. It would

19 depend on the line size, but generally speaking a single

20 failure. So inadvertent opening of one vent should not

21 cause a loss of coolant accident.

22 Now, I think in principle this would permit a

23 small line to have a single valve, but I don ' t think anybody

/~T 24 in fact has come up with such a thing. This is spelled out
%)

25 1n the clarific Lions document, NUREG 0737.

O
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1 MR. LIPINSKI: Hell. when I read t ha t I concluded(}
2 that you needed some kind of a Christmas tree because you

3 had a single f ailure in both directions.

4 MR. D. ROSS: No, you do not need what I call a

5 two-by-two, two series, two parallel. You do not need that.

6 MR. LIPINSKIa Well, that is what I inter, ' 9 d,

7 when I read that clarification.

8 MR. D. ROSS: I am not sure which version you have

9 read. Have you seen the ea printed final version?
,

to MR. LIPINSKI Yes, tha t is the one I read.

11 MR. D. ROSS: I thought it was reasonably crystal

12 clea r.

13 MR. CLARKs Referring to 0737, II-B1-1, on page

14 355, under Changes to Previous Requirements it says the leak

15 requirements of the September 27th letter stating that vents

16 shall then sa tisf y single-failure criteria of IEEE 279.

17 Vent systems are not required to have redundant paths.

18 MR. LIPINSKI: I may have read the earlier

19 version.

20 MR. CATTON: I don 't think we have seen this 0737,

21 have we?

22 MR. LIPINSKla I don't know. I raad the

23 requirements in some document. I can't 90 hack to

() 24 everything I read because I' don't maintain a cross-file.

25 MR. D. ROSS: Continuing that point, on the next

|

l
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1 page, paragraph 4, it says if you have a new or an existing
,

2 line such that the smallest opening, the smallest orifice is

31arger than the LOCA definition, that is within the make-ups

4 capability, then you would have to have two valves. But

5 other than that you don 't have to have a redundant vent

6 function .

'

? MR. MOELLER Does that help you?

8 MR. LIPINSKIa Yes. Thank you.

9- Does that wrap this up.

10 MR. LEHMANNa Yes, sir.

11 MR. MOELLER: Any other questions?

12 Mr. Kerr.

13 MR. KERRa Have you calculated the percent of
,

14 metal water reaction that would produce 10 percent hyc'rogen
,

15 in your containment with uniform mixing?

16 MR. LEHMANN: No, we have not.

17' MR. MOELLER: Okay, let's move on.

18 Mr. Clark, are we acady for Item H?

19 MR. CLARK: Yes, and Mr. Chisholm "ill make th a t

20 presentation.

21 MR. MOELLER: Tho suggestion has been made that

22 perhaps it is time for a break. Why don't we take about
,

23 eight minutes.

() 24 (khereupon, a short recess was taken.)

25 MR. MOELLER: The meeting will, resume and we are |

OO
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1not ready for Iten VI-6, the ICS Failure Mode and the{)
2 Effects Analysis plus other items.

3 MR. CLARK: Mr. Chairman, we have an answar to the

4 question on how much core reaction it would take to get 10

5 percent hydrogen.

6 Er. Croneberger.

7 MR. CRONEBERGER: The calculation that we did

8 before wa s that a hundred percent of the zirconium reaction '

9 would result in seventeen and a half percent hydtcgen.

10 MR. KERR: Thank you, sir..

11 (Slide presentation.)

12 MR. CHISHOLM I would like to discuss the changes

13 that are being made to the integrated control system as a

14 result of the Crystal River event and the failure modes and

15 effects analysis that was conducted subsequent to that.

16 We did do a f ailure modes and ef fects anarsis and

17 that analysis came to certain conclusions about how things
:

18 would f ail looking at various input failures of power

19 supplies particularly.

20 We intend to run a test at the plant on the

21 equipment to verif y the results of that analysis.

|

22 Conclusions were reached and certain changes are

23 being made as a result of the failure modes and effect

() 24 analysis. Several valve failure modes were identified which j

25 will lead to plant overcooling or depressurization and they

I

i
i
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1 are being changed.
~

2 It was concluded that certain failures would lead

3 to the loss of vital control of instrumentation that would_

'"' 4 be required to bring the plant to a safe shutdown and some

5 modifications are underway to take care of that.

6 We are additional power supply and monitoring in

7 the control room to give the operators more information

8 backed up with procedures as to what he might expect and
4

9 what particular actions he should take depending upon what

10 kind of failures have occurred in the power supply system.

11. In response to the event that occurred at Oconee,

12 there was a failure of the whole instrument bus, we have

13 added an additional bus transfer to increase the reliability

() 14 of the power supply t.o the ICS system.

15 MR. MOELLER: Question, Mr. Zudans.

16 _ MR . ZUDANS: You mentioned this test. How did it

17 relate to failure modes and effects analysis? What

18 reference does the test have to that, failure modes and

19 ef fects anaysis?

20 MR. CHISHOLM Well, the failure modes and

21 effects analysis postulated certain f ailures in the system.

22 Then by analysis the f ailure modes of the system were -

23 tabulated as to what would happen. We are going to verify

() 24 those at the plant by simulating the failures and noting the

~ 25 response of the system.

O
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1 HR. ZUDANSa So it is more than just equipment.j

2 It is really a systems test that you are going to_do.

3 MR. CHISHOLH No. It is mostly a test of the ICS
,

4 system. Certain inputs and outputs may be simulated. I

5 don't think it is going to be done on an operating basis.

6 HR. ZUDANSa I see. Thank you.

7 ER. CHISHOLH: The valve failure modes that were

: 8 addressed and changed, the atmospheric dump valves failed to

9 mid-open on loss of signal and they are being changed so

10 that they fail closed. In addition, an alternate control is

11 going to be provided which is independent of the ICS so the

'

12 operator can take control of those valves if there is an ICS

, 13 f ailure .

O . .

14 The pressurizer spray valves have been changed

15 from fail mid-open to fail closed on loss of signal and the

IE turbine bypass valves the same thing.

17 The instruments that are being added in the

18 control room to provide adequate instrumentation for

is bringtag the plant to a safe shutdown if the wholc ICSi

20 instrumentation were lost are the ones shown on the chart
21 and they will be completely independent of the ICS.

22 MR. KERE: What do you mean by completely
,

.

23 independent? Do you mean, for example, that they will use

() 24 different sensors to measure temperature? i

25 MR. CHISHOLM In some cases they will be i

|

|
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1 diff erent, yes. In most cases there will be different.

)
2 sensors, different power supplies and different readouts in

3 the control room.

O
4 MR. KERR So you will install additional RTDs,

5 for example?

6 MR. CHISHOLMt Yes, that is true.

7 MR. ZUDANSa Mr. Chairman?

8 MR. MOELLER: Yes, Mr. Zudans.

9 MR. ZUDANS: The pressurizer spray is supplied by

10 the primary coolant pumps, right? It takes from the primary

11 system; is that correct?

12 MR. CHISHOLM Yes.
,

13 MR. ZUDANS: Now, has anybody ever looked at the

() 14 situation that would - result if you couldn't close the spray

15 pressurizer valves and they were left open continuously

16 pumping in there? How would that reduce the pressure? How

17 quickly?

18 MR. CHISHOLMs I would have to defer that. Gary,

19 would you want to answer that?

20 MR. BROUGHTONs I am sorry, would you repeat the

21 question for me?

22 MR. ZUDANSa If you left the spray running, just

23 didn't close the valves, how rapidly would the pressure in

(]) 24 the system be reduced?- No heaters also. I just want to see

25 what the spray can do, how quickly can it reduce the
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1 pressure and' wouldn 't pose any trouble if it happens.
{

2 MR. BROUGHTONs I could only give you an

, _
3 estimate. ! don't recall seeing any data from the plant or

4 having done any studies to indicate that. The typical rates

5 of pressure decrease 'when the spray would be on are in_the

6 order of perhaps.10 or 20 psi per minute as opposed to that

7 much per second like you would see if a . relief valve was

8 open . So it' is a f airly small decrease in pressure.

9 MR. ZUDANSs However, if they were left running

10 for one hour or so you might be in a situation that would

11 make you vorry about it?

12 MR. BROUGHTON: If you left the spray running

13 without heaters on it would be possible to continuously
'

14 decrease the pressure ln the system; that is correct. The

15 System would not stabilize and hold at any pressure.4

16 MR. D. ROSS: Mr. Chairman?

'

17 Mr. M0ELLERs Yes, Mr. Ross.

18 MR. D. ROSSs My memory is a bit hazy because I

19 have not studied it, but I believe there was an event at

20 Davis Bessie about a month or so ago where there was a power

21 supply failure not unrelated to what we are talking about

22 where the pressurizer spray valve stayed open and one or two
,

23 other things also happened, all three of which tended to

() 24 decrease reactor pressure. I don't have the details and if

25 there is anybody from BEW who does they migh t be able to

- ()
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()- t contribute to the answer.

2 MR. ZUDANS4 This question just to my, mind without

3 any reference to any specific things either required of youx

hr
j 4 or proposed by you. I just wanted to know whether it is
,

5 possible to depressurize to a dangerous state in that way

6and how much time it takes. Presumably you could

7depressurize but it will take quite a bit of time.

8 It is okay.

9 MR. MOELLEBs It is okay. All right. Let's go

10 ahead then.

11 MB. CHISHOLM: The last aspect of these changes

12 relates to the power supply itself. There are actually six

13 feeds and several sub-feeds to the ICS/NNI system and they
,

} 14 are now going to be individually monitored so that the

15 control room operator, if one of the individual ones failed,

16 he would know which one it was. He will be given procedures

17 and 'information to know what to expect and what he ought to

18 do as an answer to an individual failure of that sort.

19 The other thing that was done was done, this bus

20 that feeds the ICS is fed from one of the vital buses

- . 21 through an inverter that is backed up through another supply
,

22 backed to a regulated AC source over here.

23 Now, what happened at Oconee is that this bus was

(])' 24 lost because the _ inverter was lost and this automatic

25 transfer switch failed to transfer.

O
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1 What he have provided it put an alarm in the

2 control room saying when this bus has been lost and the

3 manual capability in the control room of transferring the

4 source of power from . the inverter back over to the regulated

5 AC bus.

6 MR. MOELLER Mr. Ray.

7 MR. RAY: I would just like to comment that a
f

8 working group in the ACRS is just about finished and a
f

9 report is in progress analyzing LERs in the interval from

10 1976 through 1978. One of the very pertinent points that

11 came out of that is - the unreliability of inverters. Their

12 failures have evidently been quite common at least in that

13 three-year period.

14 I would suggest that you will firm up the supply

; 15 to these facilities very, very definitely if instead of

16 using an inverter to get that AC supply into the bus you

17 took a transformer and went from 480 volts to 120 volts and

181et the inverter be on the injection, if you will, of the

19 battery supply into that bus to back it up.

20 If you are going to rely on the inverter at all, I

21 wouldn 't rely on it for the supply of those two alternates.

22 I would rely on it on only one.*

1

23 I would suggest, too, that the reliability of a

() 24 transformer is far better than that of the solid state

25 rectificatior equipment and the inverter. So you would have

O
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1 only one exposure, if you will, to risk.

2 MR. CRISHOLMs The problem with that is that

- 3 during a loss of off site power in nine to ten seconds it

4 starts the diesel and you don't have any instrumentation.

5 MR. RAY: Well, you wo-11d have it through the

6 inverter en the battery. But what I am saying is you would

7 only be relying on one thing for the AC supply.

8 MR. CHISHOLMs Maybe I didn't understand your

9 question. This is the inverter on the battery.

10 MR. RAIs Well, of course, you know that whole

11 supply there, except to the extent that the inverter is

12 reliable, is dependent on the availability of off-site power.

13 MR. CHISHOLM Well, no, it isn't.

14 MR. RAYS You have got to have a 480 volt bus; is
,

15 that right?

16 MR. CHISHOLM No, you do not.

17 MR . RAY: Well then explain it.

18 MR. CHISHOLM: This is normally fed from the 480

19 volt bus through a rectified supply to make 125 volts DC and

20 then through an inverter ta 120 volts. If you lose the 480

21 volts the battery supplies the inverter.

22 MR. RAY: I understand that.

23 HR. CHISHOLMs So it does not depend upon the

() 24 availability of the 480 volt bus.

25 Now, besides that there is another back-up which

O
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1 does not depend upon the inverter, and that is an automatic

|
2 transf er switch over to this regulated bus which is strictly

|
3 an AC source. '

4 MR. RAY: The reasen you have put in this new feed

5 to. be manually operated is because of the f act that you have

8had dual failures presumably both from the viewpoint of the

7 inverter and the transfer switch failing to operate.

8 MR. CHISHOLM There was one at Oconee.

9 MR. R AJ : My point is that you are requiring an

10 automatic transfer switch operation because you had the

11 inverter failure and it failed, that is the switch failed.

12 Now, the inverter when it failed took out two

13 supplies for you, the DC supply from the battery and the AC

() 14 supply from the 480 veit bus. Is that right?

15 MR. CHISHOLM: It took out this path, yes.

16 MR. RAY: Right. Well, my point is that you would

17 improve the reliability of that path significantly if you

18 avoided the inverter in the AC channel. The experience that

19 we have . had, as indicated by this analysis, for the

20 three-years of LERs says that that inverter fails very, very

21 f requently.

'

22 MR. CHISHOLMa I guess I still don't understand

23 how you are improving it.

24 MR. RAYa I am saying you can improve the
/}

25 reliability of the bus where you have the inverter supply

)

i
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1 into it _ significantly if you avoid the inverter path for one

2 of the feeds. Take the inverter ou" of it. Bring the 480

3 volt bus supply down to the 120 volt AC bus through a

O
4 transformer.

5 MR. CHISHOLHs About in here?
.

i

6 MR. RAY: Yes.

~

7 HR. CHISHOLH What happens when you lose outside

8 power?

9 MR. RAYa Your inverter will supply through the

10 battery from the station is the inverter is reliable. What

11 I am saying is you can improve the lef t bus, the AC bus

12 supply significantly if you avoid the inverter in one of the

13 two f eeds.

14 MR. CHISHOLH: I am not sure that I agree that

15 that is a more reliable system.

16 MR. RAY: Well, we are going to publish the

17 results of this three-year analysis and it will be available

18 to you .
I

19 I think if you were to study inverter reliability

20 in the industry you would find that it is not very good.

21 MB. CHISHOLHs I think it is more reliable to have

22 an inverter that works all the time than it is to have one |

23 depend on coming on just vheit you lose off-site power.

Q 24 ME. RAYS What triggers the inverter coming on

25 with a loss of AC power? Where is the switching ?

O
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1 MR. CHISHOLMs It is running all the time. There

2 is no switch. It just switches sources in here.

3 MR. RAY: You have a dual supply into it this way,

O 4 the battery and the rectification; is that right? *

5 MR. CHISHOLMt There are two alternate supplies,

6 that is right.

7 MR. RAY: But they are both on all the time.

8 MR. CHISHOLHs That is righ t.

9 MR. RAYS If you switch the inverter over onto the

to battery it will be energized all the time from the battery.

11 What I am saying is take the inverter out of the AC supply,

12 the 480 volt source, and get rid of the rectifier, which is

13 a solid state device.

() 14 MR. CHISHOLMt You mean move the inverter over to

15 here?

16 MR. RAY: Right, alone only. Isolate it. Now

17 bring the AC down all by itself through a transformer which

18 1s a very simple and very reliable device.'

19 MR. CHISHOLM* That is a very complicated process

20 to make this thing work in parallel with the AC and I feel

21 that the additional complexity in doing that, I think it

22 would overrule the possible savings in reliability. I think |
l

23 that is something that has to be looked at. |

(]) 24 MR. RAY 4 I agree with you, but I don't agree that

25 it is going to reduce the reliability or overcomplicate the

t
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1 combination. I think the two could be made to operate in

2 parallel. You would have two sources into that AC bus

3 instead of one. You don 't put all your eggs in one basket.

O
4 MR. CHISHOLM Okay, I see what you are saying.

5 That is something that has got to be looked at rather

6 caref ully I think.

7 MR. MOELLER: .Co' ahead then.

8 MR. CHISHOLM If there are no further questions,

9 that is the end of my presentation.

10 MR. MOELLER: All right. Do we have questions now

11 for Mr. Chisholm, additional questions or comments?

12 (No response.)

13 MR. MOELLER: Does the staff have comments? I

(O
'

_/ 14 understand, Dr. Ross, that there is a dissenting view on

15 this general subject area.

16 MR. D. ROSS: I had forgotten the viewpoint of

17 Demetrios Basdekas, an NRC employee in the Office of

18 Research. He has had several comments on control system

19 dynamics. Although I have talked with Demetrios a number of

20 times over the last few years on his concerns on control

21 system f ailures in general, I am not sure that he has a

22 dissenting viewpoint with the particular subject at hand.

23 MR. KERR Does it concern specifically THI-1 or

() 24 1s it a general concern on the ICS?

25 MR. D. ROSS: He has a general concern and a I

( |

ALDERSON REPORTING COMPANY,INC,

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



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

400

-.

<m 1 particular concern. He has communicated, for example, with

2 Mr. Smith, the Board Chairman this fall.
,

3 MR. KERRt The THI-1 restart hearing?

O
4 MR. D. ROSS: Yes, the TMI-1 restart hearing. I

5 believe that he intends to file some written material.

8 MR. KERRs Is his concern a generic concern on BEW
,

7 control systems which he is applying to TMI-1 r,r is his

8 concern just a THI 1 concern and wouldn 't apply to other BEW

9 projects?

10 MR. D. ROSS: I believe it is the former, but Mr.

11 Silver may have more information.'

12 MR. REID The concerns are general but they apply

13 to TMI-1. We have available for the committee the package

() 14 that we have filed with the Board which summarizes his .

15 concerns and I think you can see them there. I don't think

16 we need to pursue it any further unless you want to.

17 E2. KERRs I just wanted to know if he had

18 something that applied to THI-1?

19 MR. REIDs No, no explicit concern related to

20 TMI-1.

21 MR. D. ROSSa Met. Ed. still has more information

22 to file with respect to Bulletin 7927 which is related to

23 the subject we have been talking about. In particular, I

() 24 think Mr. Ray's comments on the inverter I think would ;.?

25 usef ul. 'Since we intend to complete our evaluation of the

()
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I bulletin response prior to the restart of this unit, I think

'2 ve will consider the point he just made very carefully at *

3 that time.

O:
~4 I suppose it will be spring or so of '81 before we,

i
5 have our evaluation of 7927 for this plant.

'

.6 MR. M0ELLERs I understand from Mr. Major that we

7 do have the written . material and it will be distributed to

8 the subcommittee. We did want to get that on the record, of
I
'

9 course.

10 Let's move on then to the second portion of this

i 11 1 tem .
)

'

12 Mr. Clark, who is making the presentation?
;

,

13 MR. CLARKs We would move to Item I, Reactor
'

14 Vessel Thermal / Fracture Hechanics with Mr. Levendowski of
,

,15 BCW making the presentation.

j 16 MR. LEVENDOWSKIs Good morning. I am Frank

i 17 Levendowski, a Project Ma' nager at Babcock and Wilcox.

18 I as here this morning at GPU's request to address

13 the agenda item called Reactor Vessel Thermal / Fracture

'

20 Mechanics.
'

21 This was an issue which was brought up by the i

22 staf f. They sent a request for information to BCW in-July |<

23 of 1979. The same request was then issued to the owners of

: O 24 "' " = > r * 2 " ' = = = * = 1" ^ " a" * 1 " ' ' ' ' -
.

| 25 (Elide presentation.) -

O
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() 1 This request is designated as Iten 072K213 of

2 Draf t NUREG 0737. The request essentially askt for detailed

' 3 analysis of thermal mechanical conditions in the reactor

4 vessel during recovery from small break with extended loss

5 of f eedvater. The staff has requested that a report on this

6 subject be submitted to them by January 1st of '81.

7 The situation which prompts this request starts

8 out with the assumption that a small break has occurred and

9 then a loss of all feedwater occurs plus all force to RC

10 flow occurs for an extended period of tim e . The time period

11 we are looking at here is up to about 10 hours.

12 If that situation occurred you would then be

13 forced to cool the core by injecting water from the borated

*

;
- 14 wa ter stor&ge tank into the RC system cold legs via the HPI

15 system.

16 The underlying question the becomes for an

17 extended period of time opera ting this type of situation do
,

.

18 the downconer temperatures decrease in both rate and

19 magnitude to the point where you are suddenly faced with a

20 concern relative to brittle fracture of the reactor vessel?

21 MR. CATTON: At what rate do you have to become

22 concerned ?

23 MR. LEVENDOWSKI We haven't quantified it yet in

() 24 terms of specific rates. We have done a very, very

25 conservative generic analysis rp to this point as a starting

O
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1 condition to determine whether or not even under{}
2 conservative conditions a real concern exists right now.

3 MR. CATTON: I was just trying to get a measure.
CS~)

4 Do I worry about 200 degrees per hour or 300 degrees per

5 hour, 400 or what?

6 MR. lEVENDOWSKIs I am not sure. I can get tt :

7 answer to that for you.

8 MR. CATTON: I would appreciate that.

9 MR. LEVENDOWSKI4 It wasn 't very f ar into the

10 analysis when we found out that this was going to be a very,

11 very tough problem to accura tely quantify to the point at

12 which we felt a rigorous defense of the results could be

13 made.

.i4 Obviously the final objective var to assess the

15 potential for thermal shock of the vessel resulting f rom

16 this cold safety injection flow. To do that you have to

17 perform f racture analysis of the reactor vessel material and

18 the vessel weld r n+.erial in the reactor vessel vall.

19 Obviously tnc temperature gradients in the wall

20 are going to be a direct function of the coolant temperature

21 next to the wall which we in turn find out is a function of

22 the vent valve flow rate and temperature in addition to the

23 flow rate and temperature coming in the. reactor vessel inlet

() 24 nozzle into the downcomer and the mixing that takes place in

25 that region.

O
.
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1 The inlet nozzle temperature and flow rate in turn

2 is a f unction of the HPI flow rate and temperature and the

3 mixing that occurs at this loca tion with the coolant which

O
4 resides in the cold leg piping.

5 Now, what we are finding obviously is that the

6 mixing in these regions is a 'e r y , very hard item to

7 quantify given the state of tha art of three dimensional

8 fluid ' mixing and the state of the art of computer code

9 development at this point.

10 We are finding obviously that the amount of mixing
.

11 occurring is flow dependent, tempera ture dependent, to some

12 degree pressure dependent and perhaps to the largest degree

13 geometry dependent, and we are talking about a very complex

14 geometry in these situations.

15 Relative to the work that we have been doing so

16 far for the owners, what we have found is that time is not

17 available relative to the staff's request for a January 1st

18 submittal to run experiments, develap the codes and

19 what-have-you to try to provide a rigorous defense on this

20 item.i

21 What we have done is performed a very, very

22 conserva tive, we believe a very conservative, bounding

23 analysis which covers all the BCW operating plants. We

() 24 haven't done a specific evaluation for TMI-1, although TMI-1

23 definitely is bounded by the calculations we have done so

O
.
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1far.
*

2 To show you the degree of conservatism that we

3 have gone to, we have assumed no mixing whatsoever of the
'

4 vent valve fluids, the HPI fluid or the BCS fluid residing

5 in the cold legs.

6 In essence what this means is that the water being

71nject'ed into the cold leg f rom the HPI system which

8 eventually is drawn from the borated water storage tank is

9 assumed to go directly into the downcomer and down along the

10 vessel wall at the very same temperature at which it was

1; taken from the borated water storage tank. In this case 40

12 degrees was what was used for THI.

~

13 So what in effect you have is 40 degree water

14 coming out of the borated water storage tank and maintaining

15 that temperature as it goes entirely through the system and

18 assuming tha t that is the water temperature which comes in

17 contact with the vessel wall.

18 MR. CATTON* Well, the key assumption is the heat j

19 transfer coef ficient. What do you use?

20 MR. LEVENDOWSKIs We don't assume any heat

21 transf er coefficient. What we do assume is that the vessel

22 wall temperature instantaneously cools down to 40 degrees.

23 MR. CATTON: That is an infinite heat transfer
'

O 24c# **1ci =t-

25 MR. LEVENDOWSKIs Excuse me, infinite, right.

O
.
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{} 1- The other conservatisms we used for the generic

2 analysis, and this in itself represents a dichotomy of

fx 3 sorts, is that we found that the locations most susceptible
d,

4 to a brittle fracture situation are the longitudinal wells

*

5 in the core barrel.

8 What we have assumed is that the 40 degree water
,

7 entering the downconer streamlines directly down from the

5We have also assumed then that the well with81nlet nozzle.

9 the worst material content resides directly in that flow
,

10 p a th .
,

11 Asfyou can see here, the THI-1 vessel, ssuming we
.

12 have the worst well here, as you can see it is not below but

13 we have made that assumption, if in f act if this were to be
*

(*),

\/ 14 subject to the HPI flow obviously some degree of spraad-out

15 of the downconer flow would have to take place which also

16 would result in a certain degree of mixing and some heat up

17 but we haven 't assumed tha t.

18 We have also assumed that this situation extends

19 for a long period of ti me . As I said at the start, we are i

20 talking in terms of up to ten hours. This is a conservatism

,
.

21 because the operating guidelines specifically call f or the

22 operator to turn on the reactor coolant pumps once the

23 system becomes 50 degrees subcooled.

() 24 We have also been advised by GPU that they are

25 making extensive upgrades to their emergency feedwater

O .
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1 system which hopefully should preclude such a situation from
)

2 occurring in the first place.

3 What we found is that the results of the' g-
4 conservative evaluation have shown that with operator action

5 to maintain a hundred degrees subcooling in the system the

8 most limiting BCW plant still shows adequate results through
.

7 an additional .5 effective full power years. TMI is better

8 than the limiting plant.

9 Let me point out right now that the .5 effective

10 fu11 power years doesn't necessarily mean a problem will

11 exist at that time. That is just the time f rame to which we

12 have taken the analysis so f ar.

13 MR. ZUDANS4 The criteria for this limit is that

14 you would develop a through-the-vall crack at that time?

15 MR. LEVENDOWSKIa Well, a flaw exists. You have

16 to assume tha t in the first place. The criteria is that

17 this crack will then grow and propagate without being

18 arrested.

19 MR. ZUDANS: Through the wall.

20 MR. LEVENDOWSKIs Right.

21 MR. ZUD A N S: That means that the current

22 calculation ends at half a year and the crack has not

23 progressed through the wall as yet?

() 24 HR. LEVENDOWSKIs- That is right. Well, through an

25 additional half of a full power year. What we are saying is

O

ALDERSON REPORTING COMPANY,INC,

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



_

408

.

I that if this situation occurred at that time the crack would

'

2 still be arrested.

3 HR. ZUDANS: Now, if you have run the calculations

O 4 that far, why would you have any thermal gradient in the

5 vall at that time at all? If you have an infinite heat

6 transfer coefficient in the wall then t?.e wall would be at

7 40 degrees all that time.

8 NR. LEVENDOWSKI No, we assume the wall surface

91s at that temperature.

10 HR. ZUDAWSs Bight.

11 'N R . LEVENDOWSKI: You still have the gradient

12 through the wall.
,

13 F.R. ZUDANS: Why would you have it ? You wash it

() 14 with the 40 degree fluid with an infinite heat transfer

15 coetficient inside and the outside it 4 3 insulated so why

16 would it stay at that temperattre?

17 HR. LEYENDOWSKIa I am sorry?

18 MR. ZUDANS: Why would there be any gradient? The

19 out. side surface is insulated and inside it is washed with
20 the 40 degree finid with an infinite heat transfer )

21 coef ficient. So from the beginning the whole wall would be

22 at 40 degrees.

'

23 MR. LEVENDOWSKIa No, we don 't make that

() 24 assumption. The infinite heat transf er coefficient, that is

25 assumed.

O
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1 MR. ZUDANS: So you assume the wall to be at the

O
2 fluid temperature of 40 degrees?

3 HR. LEVENDOWSKI Right, the wall surface.

O 4 MR. ZUDANSs That means you have en infinite heat

5 source at that surf ace and the outside wall of the vessel is
|
1

6 insulated. Where does the heat come from to maintain the i

1

7 gradient?

8 HR. LEVENDOWSKIa The heat is that which is stored

91n the vessel walls itself.

10 NR. ZUDANSa It wouldn 't take 10 hours for this

11 vater to cool down the wall to 40 degrees temperature.

12 HR. LEVENDOWSKIs No, but I think the critical

13 point to remember is that we have assumed that the wall

() 14 temperature goes to* 40 degrees instantaneously.

15 MR. ZUDANSt The surface.

16 MR. LEVENDOWSKIs The surface.

17 MR. ZUDANS: And that is in a very short period of

18 time that the wall cools down through the entire thickness

19 and at sometime af ter this injection begins all your wall

20 vill be at the 40 degree temperature on the basis of this

21 assumption and you have no f urther thermal gradient to worry

ZZabout. There is no driving force for your crack.

23 HR. LEVENDOWSKI: I see what you are saying. Once

24 we have assumed that instantaneous cool-down on the surface["}
25 then they do apply a heat transfer coefficient and I think

,
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1 it is the larger of either the forced or free convection
)

2 heat transfer coefficients.

3 MR. ZUDANSs Well, either way, whatever-s
!

'

4 coef ficient you apply it will just delay the time it wi11

'
5 take to get the wall to the temperature of the fluid unless

8you have other things that heat the wall like heat

'7 generation, you know, due to gammas or sr. Aething else if

athat still exists, or like heat transfer circumferentially

9 from areas that are not washed by this fluid but you didn't

10 have that kind of a complexity in the model..

11 HR. LIPINSKI No, we didn't.

12 MR. ZUDANSs So there is something inconsistent4

13 about the model because you don't have to analyze fer half a

14 year until you lose a driving force. There is nothing to

15 dry the crack if you don't have thermal gradients except

'

16 pressure loading.
.

17 HR. CLARK' I think there is some confusion on the

18 time. The half year r9fers to the power operation which

19 would give additional radiation to the vessel wall and raise

20 the brittle fracture transition temperature. It has nothing

21 to do with the heat transfer during the accident.

22 What he is saying is that today if you had the

2aaccident and analyzed it as he has done you have margin

() 24 against reaching the brittle fracture transition

25 temperature. If you made the same calculation for the

O.
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(~') t vessel af ter' it had been exposed to an additional half year
. 's / -

'
2 operation you would still have margin go the brittle

- 3 fracture transition temperature.

4 MR. ZUDANSs I see.

1 5 MR. D. ROSS: Dr. Zudans, let me help a little

6here. The sequence is either as said a small-break LOCA or

71oss- of al?. feedwater noi necessarily with a small-break

8 LOC A . The plant cooling mode is the so-call'ed f eed and

9 bleed. So the primary system pressure initially could be a

10 high as 2,500 pounds.

11 As the power decays and the steaming rate decays

12 the pressure will come down. Even a few hours later their

13 pressure may be as high as a thousand pounds. So you have

14 tensile stresses just from the primary stress with or

15 without any interior tensile stresses from thermal gradients.

16 MR. ZUDANS: With that I don't disagree. I knov

17 tha t that stress is there, but that stress is not likely to

18 be able to dry the crack unless the metal is kept at a very

191ow temperature.

20 MR. D. ROSS: I believe in terms of the radiation

21 shif t that there indeed is a calculated problem.

22 MR. ZUDANS: Yes.

23 MR. D. ROSS: Even without the. thermal tensile

() 24 stress.

25 If I could, Mr. Chairman, I think it would be

OG
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1 helpful if I could give a little bit more history at this{}'

2 poin t.

rg 3 MR.-MOELLER4 Go right chead.

V
4 HR. D. ROSSa This starts roughly in June 1979.

5So there is about an 18-month history. When we were

6 reviewing the restart of Ranch Seco one of- our staff

7 reviewers, Sandy Israel, who was working for the Bulletins

8 and Orders Task Force at that time, brought up the point

9 that there was a good likelihood that if the plant were.

10 placed in this so-called feed and bleed method that the

11 operator would very quickly, in certainly less than an hour,

12 be in receipt of contrasting instructions. *

13 One the one hand he would be told to keep the
,

14 system cool by keeping the HPI running and the pressure"up,

15 and on the other hand the technical specifications which

18 incorporated the Appendix G curve would be telling him to

17 avoid certain portions of the pressure temperature map. He

18 wo uld very quickly get into violation of Appendix G under

19 these assumptions.

20 The resident inspector was concerned then that on

21 the one hand va would be issuing an SER and perhaps building.

j 22 a procedure that would tell the operator to do one thing and

23 the technical specification in force would instruct him not

24 to do it.
'

25 We considered the matter further, and BCW did wha t

O
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I they characterized as simplified analyses and we ueveloped

2 an additional pressure / temperature restriction which removed

3 the f actor of two conservatism of Appendix G on stress. So

O
4 a new pressure / temperature area was built into the technical

5 specifications or at least into the emergency procedure for

6 Ranco Seco.

7 It said it would be in the event of need, of

areally a small, small-break LOCA without aux. feed or in the

9 event of a total loss of main and auxiliary feedvater, to

10 keep running with high-pressure injection, to keep plant

11 cooling until you reached the new threshold. At that point>

12 the n) ant operator was told that it was more important to

:
13 preserve pressure vessel integrity and he should thrc.ttle

() 14 HPI at that point so as to not cross over into this,

15 so-called forbidden region.

16 Recognizing that there were some approximations

17 huilt into the analytical method that was developed in July

18 of 1979 and after some initial procedural wrangles that cost

19 two or three months B&W and the Owners Group embarked on a

20 more sophisticated analysis. As I recall, it was to take

21 some version of the craf t code and run it out a number of

22 hours so they could get the precise loading, the pressure

23 loading that they would expect on the vessel as a function

() 24 of the cooled wall in the irradiated zone. It was presumed

25 that a t this time the pumps were off. Because of its loss

O
i

f
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1 of feedwater all they are going to do is add heat and raise

2 the pressure and make it worse.

3 But if the pumps are off the cold leg temperature
O, ,

i

4 indicators may be reading much colder than the water in the

5 downconer. So they had to add to the procedure a way to

6 back calculate the downcomer fluid temperature, which is

71nf e re ntially the metal surface temperature, by measuring

8 the mean of a few of the core exit thermocouples and then-

9 adding 150 degrees and in effect working backward or

10 upstream in a thermal gradient.

11 Since that tim e , since the fall of '79 to date,

12 which is somewhat over a year, I understand that BCW in

13. . llaboration with some Owners Group arrangement that I am

} 14 not aware of .has been trying to refine these analyses. I

15 understand informally that the results that have been

16 produced, and we haven't seen them or at least I haven't

17 seen them and I don ' t think anybcdy elu; on the staff has,

18 they haven't been altogether satisfactory and they have been

19 redone .

20 When we came out with the NUREG 0737 we extended

21 the da te to a time which we understood was enough to produce

22 the more sophisticated analysis. Now, what this tell us, I

Z3 don't know. We haven't seen it. As a matter of fact, I

() 24 think one of the slides here said it is under review now by,

25among others, GPU. |
|

O
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(} 1 I don't now where this is' going to lead us in

2 terms of new restrictions or new operating instructions. I

3 have seen some Het. Ed. instructions for THI, emergency or

4 abnormal operating instructions, I forget which, and I

5believe that they have in it the same type of calculations I

8just referred to. They have a pressure vessel with an

7 assumed loading and temperature based on a back calculation

8 from the core exit thermocouples.

9 The staff is not able to comment any further on it

10 at this time except that we consider the matter open.

11 HR. MOELLER: Thank you.

12 Mr. Zudans.

13 MR. ZUDANSa I would agree that it is very
-

14 difficult to calculate how precisely it is going to mix, if'

15 1t _s possible at all. Aren 't there any instruments in that

16 downcomer area where the HPI system is used from time to

17 time on many of these pla'nts and coulan't one measure

18 something ?

19 HR. D. ROSS: In the first place, one of the

20 saving virtues of this design is the vent valves. The

21 varmer core exit wa ter will go through the vent valve and

22 six with the cold HPI water c:oming into the pipe and warm up

23 the downconer water. The degree to which this six is

() 24 effective strongly affects the calculation.

25 When Oconee was first licensed it installed some
,

O
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I thermocouples on the core barrel vent valves as an indicator

2 of when the valve was open. Now, I don't know if any plant

3 has the any of those thermocouples lef t or not. If there

O
4 were that would indicate downconer temperature but I don't

5 know. They may have been taken out. That is the only thing

6 that I am; aware of that would measure fluid temperature in

7 the downccmer.

8 MR. ZUDANSs There are other areas that will

9 probably be more directed affected such as the inlet of the
,

10 HPI in a cold leg and the nozzel itself. Those are not
,

11 affected by radiation. ,

12 MR. D. ROSSs As far as I know, the stress
,

i

13 calculation is on the belt line. I don't know if it has

) 14 been done elsewhere or not. --

15 MR. ZUDANS: The corner of the nozzel itself is

18 the more sensitive place as far as stress concentrations are

17 concerned, the in'let nozzel. I guess it is not really'

18 affected by radiation and therefore is not degraded in terms

19 of fracture toughness.

20 NR. D. ROSSs We are outside of my area now.

21 MR. ZUDANSs Well, I would say this calculation is '

22 extremely conservative. There is no question about that.

23 It does not really shed lots of light on the total problem.

(]). 24 MR. LEVENDOWSKIa Let me quickly discuss our

'

25 philosophy relative to putting toget'..er like you say such a

O
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1 conservative calculation.

2 It is intuitively obviously that some degree of

3 mixing has got to occur. How much we don't know. Nor can

4 we, as I said earlier, perhaps calculate and let it stand up

5 to a rigorous defense. -

6 Our intention was to perform this conservative

! 7 calculation which is going to serve as . the ' basis of the

8 submittal to the ' staff. As Dr. Ross says, we did submit the

9 report to the owners on November 21st. They are reviewing

10 it now and as far as I could see there should be no problem

11 whatsoever in terms of getting that to the staff by January

12 1s t .

13 Some of the things that we are doinq right now
,

() 14 :: elative to some ongoing actions is we have been in contact

15 with EPRI who is doing a literature search of experimental

16 data to see if anything applies to this type of situation.
-

,

17 They sNould be pretty well complete with that although we

18 ha ven ' t .''ea rd from th em yet.

i
''he Owners Group has also requested BEW to provide19 .

20 them with proposals for some plant specific calculations; in

21 other words, take away this overall generic umbrella and

ZZ iet's look at a more realistic situation representative of a

23 real plant'at some time further out than what we have I

() 24 analyzed so. far. So I would anticipate that more plant

25 specific analyses will be done farther out in time.

O
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1 A third enjor.ites is we have been in contact with'{ )
2 some private testing labs rela tive '- their though ts on

3 actually conducting a airing test. nothing concrete has

O.i

4 occurred relative to giving them the go ahead yet, but-one

1 5 lab on their own did do a qualitative type test. There is a

6one-fifth scale plexiglass model of a 90 degree section of

7 the downconer. That confirmed several things. Primarily I -

8 think is that a significant amount of mixing does occur in

9 both the cold. leg and in the downconer.

10 HR. CATTON: How did they scale that? You have to
.

11 he very careful about temperatures and velocities and so

12 forth. Things like Grailey number, Graphshef number and

13 Reynolds number all play a role in this problem. If you

O .

14 scale down by one-fif th you have got to crank your

15 temperature differences up because the parameter that
,

16 describes the mixing goes like the length scale cubed.

17 MR. LIPINSKI True. I can 't give you all the

18 numbers and subtleties as to how they did that. I know it

19 was a f airly quick thing. Well, it was Creare who performed

20 that investiaation and he used colored dyes and salt

21 solutions and what-have-you.

22 I think the other primary thing that was very

a obvious was the geometry effects on the amount of mixing

() 24 which you would see, you know, very, very particular to the

25 geom etry effects.

O
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1 This was not intrumented. Obviously it would not

2 serve as the basis for any type of defense relative to

3 discussions with the staf f . I think from a purely
4

O 4 qualitative aspect it was interesting. Let's put it that

5 way.
;

8 HR. ZUDANSs Just one more question. When you

7 state .5 effective full sover year, what does that

; 8 conclusion precisely mean ? Does it mean that if you had .
*

4

9 that reactor operating for that much more time and you

to performed a current analysis that that would f ail the wall?

11 MR. LIPINSKI What that mean's is if we performed

12 this conservative evaluation which bounds all the BEW
13 operating plants, in other words, you would take some of the

14 worst features f rom any given plant and combine them into a

! 15 hyoothetical plant, it says that we have analyzed that plant

16 out through another .5 effective full power years. At that

''

17 time the results are still acceptable.

; 18 As I hope I pointed out, that doens't mean that in

19 5 years it is necessarily going to have a problem. That is
r

ge only the extent to which we.have taken the analysis.

21 HR. ZUDANSs I see.

22 MR. LEVENDOWSKI: I can't give you a date beyond

23 that primarily because we haven't analyzed for it is what

()' 24 that means. That is an analysis limitation as opposed to an

25 operational limitation.

O
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1 MR. CLARK I think there is still margin af ter a
7,)t''

2 half a ' year of f urther operation and he doesn 't know how

3 auch.

4 MR. ZUDANSt. You know, that leaves me uneasy in a

S sense that if I say two years from today I no longer can

6 afford such an incident. I hope that doesn't mean that?

7 MR. CLARKs No. I think there are two things _for

8 today's meeting. One, THI-1 is not the limiting so we know

9 there is margin in TMI-1 over and above this case.

10 Two, the belief is that since the analysis is so

11 clearly conservative that a better analysis will show that

12 there is a lot longer available before you have a problem.

13 MR. ZUDANS: Such as 30 years?

() 14 MR. CLARK: That would be the hope. I don't know

15 whether we would say that is an expectation yet.

16 MR. LEVENDOWSKI I think what we wanted to show,

17 even with such a conservative analysis as this, is that
.

18 there is definitely some operating margin for a certain

19 period of time and we could extend that out, you know, with

20 additional analyses. How fa r, I don' t know.

21 As a coing in position with the staff, let 's say,

22 relative to further discussion of ways to perhaps account

23 for the mixing, it shows there is some power available to do

() 24 that obviously.

25 MR. MOELLER: Do you have additional questions,

O
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1 Mr. Zudans?

2 MR. ZUDANS: I just wanted to understand. The

3 pumps are off , right, if you lost all feedvater?

4 MR. LEYENDOWSKIs All feedvater is lost and all

5 reactor coolant pumps are off.
|-

6 MR. ZUDANS: Okay. And you are cooling by feed

7 and bleed essentially.

8 MR. LEVENDOWSKI Yes.

9 MR. ZUDANS: No further questions.

10 MR. MOELLER: Any other questions from other

11 members of the subcommittee?

12 (No response.) .

13 MR. M0ELLERt Well, thank you. Does that finish

(
"

14 it up ? - -

15 MR. LEVENDOWSK1: Yes, that finishes it up.

16 MR. MOELLER: Well, I think we vill try to oc

17 ahead and see . if we can cover Item VI-J prior to going to

Islunch. That is on the DC Power Failure Consequences..

19 MR. CLARKs Yes. Mr. Chisholm will present that.

20 MR. CHISHOLMs I guess the subject we are

21 discussing is the subject that was covered in NUREG 305

22 which is simultaneous loss of both batteries and loss of

23 offsite power. ~

() 24 (Slide presentation.)

25 The scenario coscs from loss of a battery leading

C) -

.
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1 to a trip and also the. loss of the other battery. Then

2 during that transfer time that is required you would also

3 lose offsite power.

'O
4 I think the probability of this event and what

5could be done to mitigate it are discussed rather fully in

6 305 and I don't intend to review that.

7 I would like to point out a couple of things that

8 are unique to the THI-1 plant design and discuss several

9 things we have done as a result of the review of NUREG 305.

10 First of all, the link between loss of a DC supply

11 and a trip and the subsequent loss of offsite power I would

12 have to guess is' because when you do get a trip in the

13 plant, in the typical one, the plant that is shown on this

) 14 one line which is taken from NUREG.305, is that the

15 auxiliary transformers are fed from the output of the

16 generator directly. If the generator trips, the breakers

17 aren 't shown here, but if the generator trips then you would

18 have to do some switching to get these aux. transformers to

19 be f ed from a separate switch yard. That condition does not

20 exis t in TMI-1.

21 The auxiliary transformers are fed directly from

22 the substation and the generator supplies the substation

23 through a separate path. So if the generator trips, which

(') 24 means opening these two breakers, there is no additional

25 switching required to energize the aux. transformers. They

O

ALDERSoN REPORTING COMPANY,INC,

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

,



- . - - --

1

423

.

{} 1 say on the substation. Therefore, the link that was assumed
,

2 in 305 does not exist at THI-1. So I think there is a
'

3 rather large order of magnitude of less probability of this

4 event occurring at THI-1.

5 Nevertheless, we did look carefully at the loss of

6 batteries and what we could do about making the battery

7 systems more reliable as the result of the review of NUREG

8305.
,

9 One of the things that has been done is that the

10 plant procedures have been written instructine the operator

11 in how to deal with the loss of a battery, particularly as

12 it a pplies to making sure he doens't do anything that would

13 put the second battery in jeopardy. So there has been an

14 emphasis on procedures to keep the separation and the

15 integrity of the two redundant battery systems.

16 The other thing that we have started to do and is

17 not yet complete is that we have looked at the plant design

18 to try to identify places that might be possible sources of

19 events that might lead to losing two batteries, things.like

20 bus transfers and places where the operator can manually tie

21 things together. We have no drawn any firm conclusions

22 about how to deal with tnose things yet, but that study is

z3still underway..

() 24 MR. MOELLER: Questions or comments?

25 Mr. Kerr.
|
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1 MR. KERR What fraction of generator trips are

O
2 associated with loss of offsite power would you guess?

3 MR. CHISHOLM To my knowledge, there has never.

O 4 been a loss of offsite power at TMI-1. I can't speak for

5 the industry as a whole.

8 MR. KERRt Well, almost every utility to whom I

7 have asked a question about loss of offsite power has had

8 that same answer. So I would have to conclude that no

9 utility has ever lost offsite power, but it has happened

to somewhere, maybe in Europe. So I have to believe that

11 occasionally one loses offsite power. Have you looked? One

' 12 of your arguments is that you don 't have to lose offsite

13 power when you lose the generator just because you lost the

() 14 generator.

15 MR. CHISHOLM That is true.

16 MR. KERR4 But if you have got a trip because you,

17 lost offsite power then it seeis to me you don 't still have

18 your auxiliary transformers supply.

19 MR. CHISHOLMs No. Then we would have to depend

20 upon an alcernate source.

21 MR. KERR I just wondered what fraction of the

22 time that acquaent has very much streng th ? I don 't know.

23 MR. CHISHOLM I don't know the answer to that

24 either.

25 MR . KERR It seems to ne' if you are going to use

i
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1 the argument you ought to look into that.

MR. MOELLER: Other coaments or questions on this2 -

3 topic? '

O 4 MR. CLARK: I think the reason that he tied the

Sgenerator to the loss of offsite power was that the accident
!

6 in question involves both the loss of battery and offsite

7 power. ,

8 MR. KERRs Mr. Clark, I didn't make myself clear.
a

9 What he did was to say that losing the generator didn't make

to you lose offsite power and you would still be able to feed

11 the aux.- transformers. My point is that I think in some

12 fraction of generator loss that one trips a generator

13 because one has lost offsite power.

() 14 MR. CLARK: I understand that, but the question he

15 was addressing is when. you have lost both the battery and

16 of fsite power.

17 MR. KERRs But his point I thought was that that

18 sequence has a very low probability.

19 MR. CLARK Yes, sir. Let me try to get through

20 the logic here. I think the logic goes that the loss of'

21 off site power does not cause the loss of battery, but that

22 in certain plants different than TMI it is possible to

23 postulate that the loss of battery and the loss of the

/)
23 generator, because of the way the generator is tied in,

,

25 could cause loss of offsite power. That was the sequence.

O
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i' HR..KERRs~ I missed that argument.
; (:1
,

2 NR. CLARK Then he is saying'that THI-1 is i4

3 different, that the generator is tied' in dif ferently and -

'() 4 therefore we don't see any tie-in for that sequence at THI-1. |a.
1 !

5 NR. KERR .What is it about your system that i
;

1
s prevents.the. loss of the generator from maybe interfering'

'i :

7 with --- -

{
| -

t- a ER. CLARKs --- prevents the loss of generator
i

{ 9from causing loss of offsite power.
:

NR. KERBS Is it the fact that you have a10 .

[ ~ 11 different aux. feed?

!' 12 NR. CLARKs Yes. The auxiliarie,s are fed directly. i

!

|- - 13 from the substation. ,

j () 14 NR. KERR One can also lose offsite power because
i

! 15 of a generator trip from other possible interactions.
,

!

! Is NR. CHISHOLNa But then you would not have lost
i

! 17 the batteries. The sequence-here is you lose the batteries
1 i
i 18 and that causes a trip and the trip causes the loss of
i

19 offsite power. So now you have. lost not only the AC but the
,

20 DC sources.

}!'
. 21 Going back'the.other way, there is no related

*
.

! Etsequence that woula cause you to lose the DC. So it is not
)

! 23 the same kind of a thing.
f

(]) 24 NR. ZUDANS The sequence starts with losing DC?

'

25 'NR. CHISHOLNa The sequence as described in 305

1

;O
i

.

.
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1 starts with losing DC.

O
2 HR. ZUDANS4 And that causes a trip?

3 NB. CHISHOLH Right, that causes a trip.

O 4 HR. ZUDANS: Then you have to do some switching to

5 get the offsite power because you also lost offsite power at

6that instance?

7 HR. CHISHOLHa Not necessarily. 'We didn't lose

8 offsite power at that instant. As I understand 305, what

9 causes the loss of offsite power is the f act that you would

10 have to do some switching to energize the aux. transformers

11 and that switching might not be done correctly because of

12 the fact that you don't have DC.

13 HR. ZUDANS: But why would you have to do any

() 14 switching . They could' all could be on.

15 HR. CHISHOLHs No. At THI-1 you don 't have to do

16 any switching. At a typical plant that was analyzed in 305

17 and in many plants the aux. transformers are tied directly

18 to the output of the generator. Assuming that there is a

19 generator breaker in here that trips, then you would have to

20 energize another path.

21 HR. ZUDANS s Why would you have to? That should-

22 be energized.

23 HR. CHISHOLHs No, it is not in many plants.

() 24 HR. ZUDANS: Oh, it is not energized in many

25 plants?

!
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1

1 MR. CHISHOLMa No. . In the plant that was looked |

2 at in 305 it is not.

3 MR. ZUDANS: I think even if it is differentlyg-
- V)

4 laid out here you still have the same possibility for other
.

5 reasons.

6 - HR. CHISHOLM I think there is a significant

7- dif f e rence . It is significantly less probable at TMI-1 than

8 it would be at a plant that is arranged like this. -

9 HR. ZUDANS: Because you don't have to do any

10 switching, that is the reason.

11 MR. CHISHOLMc Well, the length between a

12 generator trip and a loss of offsite, the only length that I
~

13 can see is -/.e fact that you have to do some switching, and

141n order to operata those breakers you need DC. If you
,

15.Mn 't have DC you wen 't successf ully complete the switching.

16 MR. CLARK: We don't see any way in which loss of

17 DC and the resultant generator trip at TMI could cause loss

18 of offsite power. We think in other plants there is a

19 mecitanism whereby loss of -DC with subsequent generator trip

20 could in fact result in loss of offsite power because you

21 might be unable or you could not count on reconnecting the

22 offsite power.

23 MR. ZUDANS: Tf it were not connected to begin

h 24 with .

25 MR. CL UL4 .id it is not in some plants.

O
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1 MR. KERRs Well, you also need your battery for

2 some of the switching that takes place when you try to use
,

3 onsite power, don 't you? If you lost offsite power and

4 coincidentally just happened to find that both batteries

5were inoperative or if one was inoperative and you lost

6 another one the sequence to which you refer can be an

7important sequence but it certainly isn't the only concern

8 that one has about losing both batteries.

9 MR. CLARKs I agree. I think the other sequence,

10 though, of simultaneous unrelated loss of offsite and the

11 battery is less likely than a sequence wherein you would

12 have a causal effect of loss of the battery which then could

13 itself cause loss of offsite power.

O~ - 14 MR. KERRs The agency item was labeled

15 consequences of loss of DC power. I haven't heard anything

' 16 of the consequences. You haven't gotten to tha t point yet?

rr MR. CHISHOLMs Well, I have really not hing to add

18 in NUREG 0305.

19 MR. KERRs So your consequences would not be

20 especially unique?

21 MR. CHISHOLHs That is true.

22 MR. M0ELLERs Any other comments or questions on

23 this topic?

() 24 Mr. Zudans.

25 MR. ZUDANS: On your diagram where are the

O
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1 batteries on Three Mile Island?

2 HR. CHISHOLN4 Well, the ba tteries really don 't

3 show on here.- This is an AC one-line diagram. The battery

O
4 chargers get energized from these two ES buses down through

5 the switch gear but the batteries themselves aren't shown on

6here.

7 NR. MOFILER: Does the staff have any comments?

8 HR. D. ROSSa No.

9 MR. MOELLER: No comments.

10 I think then this is a good place to recess for

11 lunch and we will resume in one hour at 1:40.

12 (Whereupon, at 12:40 p.m., the subcommittee

13 recessed, to reconvene at 1:40 p.m., the same day.)

14 - -

15

16

17
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