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1 L_R 0 C E E D ING S
2 CHAIRMAN SMITH: On the record.

3 MR. TROW 3 RIDGES Yesterday, both Dr. Jordan and

4 yourself showed considerable interest in the loading of the

5 diesel. We talked about this last night among ourselves and

6 concluded tha t we would save a great deal of hearing time
.

T rnd'probably confusion by making up several tables, since we

8 are going to be back here, obviously, on this Contention.

9 after New Year's. I would suggest that the Board defer

10 questions in that area until we come back with our tables

11 which of course we vill make available to everybody.

12 MS. WEISS: We would be happy to see the tables.

13 We think that would indeed be useful to the record, but we

14 would like to,see the underlying calculations as well. I

15 think that becomes even more important if the tables are

16 going to be introduced in evidence.

17 MR. TROWBRIDGE: I am talking about the loads on
|

18 the diesel and building up to namething less than 3000 KW.

19 The underlying calculations are relatively simple.

- 20 CHAIRMAN SMITH: We may proceed.
;

21 MS. WEISS: I have two preliminary matters.
.

22 First, the Chairman asked me last week to consul'.

23 with Mr. Jordan about whether he thought it was necessary to

24 have the Board issue an order. I have done that, and he

25 believes that it would be desirable and possibly necessary

O
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() 1 to have the Board issue an order on the P ANE Contentions.

2 MR. TROWBRIDGE: On that point, Licensee has en

3 interest in this question. I would ask the Board to defer

4 an order on this. It is no t th a t clear to me that we have a

5 final decision in this proceeding. I would like an
1

6 opportunity to talk to that point. I am sorry that I simply

7 have not had -- I meant to do it over the weekend, but the

8 bug got me. I have to have time to discuss it with others.

9 in my office.

10 Where do we stand on this? I did not have a

11 chance to discuss with others in my office where we stand on

12 this point.

13 CHAIRMAN SMITH: The request was not so much what
.

s 14 the parties want, but I just wanted to b rin g to their|
i

|
15 attention that there is a possibility that it could be

l
16 viewed two ways, and we want comments on which way it should

17 be viewed, and you have suggested a third possibility.

|
18 MR. THOWBBIDGE: As I read the transcript of your

|
19 remarks, Mr. Chairman, of your request through Ms. Weiss to

- 20 Mr. Jordan, you seemed to start with the assumption that we

21 have -- that the issue has been decided. it is just a
_

22 question of whethat we stand on the Commission order or

23 whether this Board should issue an order.

.

24 I think there is a third question whet;itr or not
i

25 we ha ve a final decision at all. I would ask the Board to

O
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() 1 defer its ruling long enough for us to comment on that.

2 CHAIRMAN S3ITH: All ri g h t .

3 MS. WEISS: It occurs to me that Mr. Jordan,

4 having heard what you sali, may also want to comment on

5 that, and perhaps the best thing to do would be to set a

6 date for it.
.

T CHAIRMAN SMITH So as we have, as far as I can

8 see, the Board has to decide among three alternatives: do-

9 nothing because we regard the action of the Commission as

'O not being final; do nothing because we regard the action of

11 the Cosaission as being final in itself; or issue an order

12 executing the intent of the Commission's -- of the effect of

13 the Commission's ruling that we cannot accept those

'

14 Contentions.

15 MR. TROWSHIDGE: Why don't I undertake, Mr.

16 Chairman, to be in touch with Mr. Jordan before we come back

17 after New Year's, and if -- th e n we needn't set any dates
,

!

! 18 for discussion. If I am not -- and I am sure Ms. Weiss is

19 right -- there should be an opportunity for both of us to

'
20 talk to the Board.

21 CHAIRMAN SMITH: Very good.
.

22 MS.. WEISS: I have also had a chance to look

23 through yesterday's transcript and have noticed tha t on I

24 think six or eight places bus 15 as in Sam is transcribed as

25 bus 1F as in Frank. I would like to move, therefore, to

;
i
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() 1 correct the transcript in the following places, to change it

2 from bus 1F as in Frank to bus TS as in Sam, and let me read

3 the places that I found it. I can't say th at it is

4 exhaustive. I found it in a number of spots in the
-

5 transcript. It may appear other places as well.

6 Page 9267, line 20, page -- change from 1F to 1S
.

7 as in Sam; page 9274, line 12.

8 CHAIBMAN SMITH: These transcripts will be.

9 replaced.

10 MS. WEISS: Because it is missing pages at the end.

11 CHAIRMAN SMITHa They will be replaced on January

12 6.

13 MS. WEISS: On page 9274, on line 12, it should
.

O 14 read bus 1S and delete the "1-F." Page 9281, line 17, 1F

15 should be 15 . Page 9290, line 4 should read bus 1P or 15,

16 and line 12 that same page should also read, "can be powered

17 from 1P or 15. And the last page that I found it is on the

18 next page, 9291, line 17 should read "from eithe.- bus 1P or

19 15."

20 CHAIRMAN SMITHz Anything further? Any other-

21 . business before we proceed?

*
22 Ihen you can proceed when you are ready.i

!
23 Whereupon,

24 PAUL SHIPPER, JR.

| 25 JOSEPH TOECIVIA

O
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() 1 resumed the stand, having been called as witnesses by

2 Counsel for Licensee Metropolitan Edison, and having
,

3 previously been duly sworn, were further examined and

4 testified as follows:

5 CROSS EXAMINATION -- Resumed

8 BY MR. POLLARD
.

'

7 Q Mr. Torcivia, two short questions from resterdar.

8 Wher you were talking about the fault assumed on.

9 the pressurirer haaters and the effect that fault would have

to on the voltage on bus 1P, you answered 460 volts, it would

11 go down to 460 volts and then back up to 480 rather quickly.

12 Was that answer 460 volts based upon some

13 calculations you had done before you took the witness stand ,
"

14 or did you try and do that on the stand?

15 A (WITNESS TORCIVIA) If I recall, I said in my

| 16 opinion it would drop about 460 volts. We made no

17 calculations specifically for that fault on the pressurirer

18 heaters on the bus itself.

19 Q One final question.

- 20 Is the fault that you have postulated, which I

21 understood to be a bolted line to line fault, is that the
.

22 worst fault in terms of generating fault current, or would a

23 bolted line to ground fault be more severe?

24 A (WITNESS TORCIVIA) The fault which was at that

25 tim e pointed out, which was a bolted f ault, is a three-phase

O
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(') 1 f%ait, somewhat equivalent to a line to line fault in that

2 area. The ground fault current was found to be slightly

3 less than that 4000 figure. So we accepted the highest |

4 value which was around 3000. It was less than 4000. We

5 used 4000 as our basis.

S Q I don't kned who to direct the question to, so
.

7 either party can answer.

8 Can you give me'all of the accident or transient.

9 sequences which would result in the pressurizer heaters --

| 10 result in the need to connect the pressurirer heaters to the

11 on-site power supply?

12 MR. TROWBRIDGE. Mr. Chairman, perhaps Mr. Pollard

13 sight explain where he is going a little bit., It is not at

14 all apparent that this is within the scope of the testimony

15 or the Contention, or for that matter the expertise of the

16 witnesses.

17 OHAIRMAN SMITH: Would you read the question back,

18 please?

19 (The Reporter read the pending question.)

- 20 CHAIRMAN SMITHS It seems obvious --

! 21 MR. TROWBRIDGE: Mr. Chairman, I did not object at
I -

22 this point, whether we could not have a further explanation

23 as to where we were going. It wasn't apparent here to us

24 that it was within the scope. I don't now where Mr. Pollard

25 is going. I have at this point no objection.
,

l i

C:)
.
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/

1 CHAI3 MAN SMITH: Would you care to accommodate

2 him, Mr. Pollard?

3 MR. POLLARD: I would prefer not to .

4 CHAIRMAN SMITH. I think you should, unless you

5 are representing that it is an essential part of your cross

6
,

examination, that.you not reveal the purpose of it. In that

7 event, we will wait and see what develops. If it is an

'mportant part of your cross examination pint. and stra tegy,- 8 i

9 ve will allow you to defer explaining. If it goes too far,

10 we will excuse the witness and have you explain.

11 MS. WEISS: We would be happy to explain it to the

12 Board at the bench. He would prefer not to have the

13 witnesses hear it.

O 14
. MR. THOWBRIDGEs Does this imply the Board does

15 not have a cross examination plan covering this subject?

16 MB. POLLARD: This is the last question on th e

17 written cross examination plan. I think th e Board, by

18 reading that, could see where we are going. If we wish to

19 show Mr. Trowbridge the cross examination plans, I would

~

20 prefer not to do that and simply approach the bench and

21 explain for Mr. Trowbridge's benefit.
.

22 MR. T30WBRIDGE: It may'be tha t the Board, from

23 the cross examination plan, can see the relevance for itse''.

24 CHAIRMAN SMITH: The subject matter is clearly

25 covered by the cross examination plan, although it is not

A
V
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() 1 obvious to the Board where it is ultinately leading. I
,

1

2 think we should proceed, and if there is any question, if it

3 doesn't become apparent soon, then we will excuse the

4 witnesses and ask f or additional explana tion .

5 E R. TRO'4 3 RIDGE: Very well.

6 WITNESS SHIPPER: The question was do I know all
.

7 of the accident or transient sequences that required

- 8 pressurizer heaters, require pressurizer heaters to be

9 connected to the on-site po wer supply. I think -- I know my

10 answer to that is no, I don't.

11 BY HR. POLLARD: (Resuming)

12 0 that was not the question. Can you simply tell me
.

I
'

13 all of the accident sequences or transient sequences that

' 14 you know of where we would wind up with the pressurizer
,

15 hea ters connected to the on-site power supply?
t
'

16 For example, would loss of off-site power be a

17 particular event that might laad to having the heaters

i 18 connected to the bus 1P or 1S?

19 A (WITNESS SHIPPER) It is conceivable that a loss

-

20 of off-site power would require pressurizer heaters to be

21 connected to the on-site power supply.
.

22 Q And might another sequence be if we had a failure

23 in the pressurizer level instrumentation circuits which cut

24 off all of the pressurizer heaters automatically on low
|

25 pressurizer level, that tha t might lead to connecting either

[)s_
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() 1 Group 8 or Group 9 to the on-site power supply, in which

2 case that low level trip would effectively be bypassed?

3 A (WITNESS SHIPPER) I would like to state for the

4 record that I am not a nuclear engineer. I am an electrical

5 engineer. As f ar as the answer to your question, I would
i

6 say it is ronceivable to my knowledge of the operation tha t
.

7 this may occur.

. 8 A (WITNESS TORCIVIA) May I also say we in the

9 electrical departsent very often get requests from the

10 mechanical people to add loads onto a certain -- in certain

11 areas, and ask us whether they can get a certain amount of

12 power. The only thing we make the request from them is how
'

13 much of a load are you planning to put on? Will you require

(~h
'\-) 14 this power during normal operation or during an accident and

15 so forth, and we are not very often familiar as to exactly

16 why they want that power. So we accommodate them by

17 providing the required power, and I for one do not feel that

18 I am qualified to answer that question.

19 0 With respect to this heater cutoff on low

- 20 pressurizer level, would yo u please refer to page 12 of

21 Emergency Proceduce 1202-29, which is UCS Exhibit 19?
.

22 Am I correct, Mr. Torcivia, that it is this

23 emergency procedure or at least an earlier revision of this

24 emergency procedure which you were addressing in your August

25 11, 1980 memo, which is now UCS Exhibit 28

O
ALDERSoN REPORTING COMPANY,INC.
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() 1 A (WITNESS TORCIVIA) I'm sorry, is that the

2 question?

3 0 Yes. This is the same procedure?

4 A (WITNESS TORCIVIA) I am sorry, I was waiting for

5 a question. I lost sigh t of it.

6 Q This is the procedure that you were referring to
.

7 in your August 11, 1980 memo, isn't th a t correct?

- 8 A (WITNESS TORCIVIA) That is correct. That is the

9 procedure used.

10 Q There is a caution on page 12 which states, "There

11 is no automatic cutoff on low level for heater while powered

12 from ES bus. Heaters will burn out if uncovered."

.
13 My question is, when you simply transfer the power

14 for the heaters f rom , for example, bus 1B as in boy, I
'

15 believe to bus 1P, how does that sffect this low level

16 heater cutoff?

17 A (WITNESS TORCIVIA) In the pressure control

18 circuitry for that? Nothing was touched, to the best of my

!

j 19 knowledge.

' 20 Q Excuse ae?

21 A (WITNESS TORCIVIA) Nothing was touched in the
.

22 control circuitry to the best of my knowledge. I would lik e

23 to point out again, as I have previously stated, that the
|

24 control circuitry is very ofton handled by the

25 instrumentation people, and what I stste is based on the

ALDERSoN REPORTING CoWPANY,INC,
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() I best of my knowledge.

2 C You do understand the source of my conf usion? If

3 the modification which is occurring is only a change in the

4 source of electrical energy for the pressurizer heaters, I

S see no obvious reason why switching the power supply from

6 one bus to another should interfere with the control
.

T circuits for that heater group.

8 A (WITNESS TORCIVIA) The trip that would take place.

9 and I as making this assumption on the basis of the trip--

10 that would take place, in my opinion, would be in terms of

11 that bus of that breaker, on the BOP bus to the lef t hand.

12 I can't read it, 1B, to the BOP bus which is shown on the

13 lef t hand where the pressurizer heaters are normally

14 connected, so'that the low level connection, it is possibfe,

15 may trip out th a t breaker up there. I do not recall. I am

16 not sure at this stage.

17 ER. TROWBRIDGE: I suggest the transcript would

18 show that Mr. Torcivia was referring to Figure 1.

19 WITNESS TORCIVIA: Figure 1, yes.

20 BY 3R. POLLARDS (Resuming)-

21 Q Le t 's a ssume now -- we will start a new line of
.

22 questioning. Let's assume that the heaters are conne 7ted to

23 bus 1P, and the power to bus 1F is coming f rom off-site

24 power.

25 5y question is, if a fault occurs in the

O
%/
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() 1 pressurizer heaters, what signals are available and can be

2 relied upon to trip the main feeder breaker?

3 A (WITNESS TORCIVIA) For clarification in my mind,

4 did I understand you to say , Mr. Pollard, that if the

5 pressurizer heater were connected to bus 1P and we had

6 off-site power?
. >

7 0 Pressurizer heater group S is being powered f rom

8 bus 1P, and bus 1P is receiving power from off-site power.-
,

9 A ( WITNESS TORCIVIA) I know of no reason why the

to pressurizer heaters were connected to bus 1P if we are

11 receiving off-site power.

12 0 I thought we had gone through that yesterdar, so

13 for the purposes of today, just assume that that is the case.

14 Can you also do that?

15 A (WITNESS SHIPPER) We are assuming at this time

16 that the plant is in a shutdown condition.

17 Q Your option. I don't care if it is operating or

18 shut down. My question is simply if the heaters are

19 connected, if Group 8 of the heaters are connected to bus 1P

- 20 and bus 1P is receiving power from off-site power, and then

21 a fault occurs on the pressurizer heater circuit, what
.

22 signals are available and can be relied upon to trip th e

23 main feeder breaker on bus .

24 A (WITNESS TORCIVIA) A s f ar as -- again we are

25 talking purely theoretical, an assumption here -- as far as

O
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() I the conditions which prevailed prior to the connection to

2 the off-site power, as to the protective devices, the

3 coordination of the various breakers involved, the breaker,

4 the main feeder breaker would trip out under the same f ault

5 conditions as it would from the -- should it be connected

6 from the diesel instead of the off-site power.
,

7 Q That was going to be my next question, so you have

8 saved us some time. The same condition, pressurizer heater*

9 Group 8 being powered from bus 1P, and bus 1P receiving

10 power from the diesel generator, and we have now a loss of

11 coolant accident, if there are no failures, am I correct

'

12 that the ES signal will trip the main feeder breaker on bus

13 1P7

14 A (WITNESS SHIPPER) That is correct.
,

15 A (WITNESS TORCIVIA) Yes, sir.

16 0 Would tha t ES signal also trip the other ES loads

17 on bus 1P?

18 A (WITNESS SHIPPER) Immediately or at time T-0 of

I 19 the accident?

*

| 20 0 At time T-0 when the signal is actually generated,

21 at the same time tha t the main feeder break er is tripped.
.

22 A (WITNESS SHIPPER) Yes, it will, it will trip the
t
'

23 loads -- you said we are on diesel.

I
; 24 0 Right. Let's back up. We had the hea ters running
1 -

25 off bus 1P. Bus 1P was being powered by the diesel

O
|
|
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() 1 generator.

2 A (WITNESS SHIPPER) Okay.

3 0 We then have a loss of coolant accident which

4 generates sn ES signal. What I am trying to do -- and maybe

S I will ask the question broadly -- can you tell ne

6 e ve ry thing that happens af ter that ES signal is generated?
.

7 I know one of the things that happens if nothing fails,then

. 8 the main feeder breaker will trip as a result of the ES

9 signal.

to A (WITNESS SHIPPER) To the best of my knowledge,

11 the ES signal trips blocks 2, 3, and 4, and then sequences,

12 resequences the loading of blocks 2, 3, and 4

13 Q The diesel ;enerator breaker would not trip?

14 A (WITNESS SHIPPER) The diesel generator breaker

15 woulk no t trip.

16 Q And we go into our normal accident sequence for

17 the LOCA, and the ES loads would be reapplied in blocks.

18 A (WITNESS SHIPPER) That is correct to the best of

( 19 ay knowledge.

- 20 Q Now that we have gone this far in this scenario,

21 can the operator at this point reclose the main feeder

22 breaker?

23 A (WITNESS SHIPPER) Not immediately.

24 Q When can he raclose the main f eeder breaker?

25 A (WITNESS SHIPPER) To the best of my knowledge,

O
I
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() I when he bypasses the ES signal.

2 0 When he bypasses this ES signal, let's assume the

3 ES signal had been generated by 1600 low pressure in the
,

' reactor coolant system. When he bypasses that ES signal,

5 does the action of bypassing that signal also bypass the ES

6 signal generated by four pounds in the reactor building?

7 A (WITNESS SHIPPER) No.

- 8 0 It is your testimony, then, that even if the

! 9 reactor pressure is still below 1600 pounds and he bypasses

10 the ES signal to the main f eeder breaker, that if

11 subsequently builiing pressure increases to four pounds, he

12 will get another ES signal to trip the main feeder breaker?

13 A (WITNESS SHIPPER) Would you run through that
_,

14 scenario again?

15 Q Sure.

16 This goes back, Mr. Shipper, to the lines of

17 questioning I was asking yesterday about whether we really
i

18 had three signals or three diverse inputs generating the ES

19 signal.

'

20 A (WITNESS SHIPPER) Like I said , I think I

21 understand some of the functions of it. I do not to tally
.

1

22 understand the complexity of it.

23 Q All I as trying to determine is if I have had a

24 loss of coolant accident which generates the 1600 pound low

25 reactor coolant system pressure, the operator then bypasses

O
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() that ES signal, recloses the main feeder breaker, and then1

2 subsequent to that point in time, with the reactor coolant

3 system pressure still below 1600 pounds, we get a four pound

4 building pressure, will the main feeder breaker trip?

5 A (WITNESS SHIPPER) Yes. I think that was also

e brought out in our depositions with UCS back in March.
.

7 0 But at the time the operator closes the main

. 8 feeder breaker, any ES signals which are present would have

9 been bypassed, is that correct?

10 A (WITNESS SHIPPER) Tha t is correct, or reset.

11 Q Either bypassed or reset, in any case not present.

12 A (WITNESS SHIPPER) Not present, correct. *

13 Q Referring to page 13 of UCS Exhibit 19, which is

) 14 Emergency Procedure 1202-29, at the bottom of page 13, there

15 is a note which says, "An ES signal vill trip the

16 pressurizer heaters off the bus but will not lock thes out."

17 Can you please explain to me what that means,

18 particularly the phrase, "but will not lock them out?
|

| 19 A (WITNESS SHIPPER) Trip and lock out is an

20 elactri=al term used when a trip signal is present, a ---

21 well, when a trip signal is not present, a normally closed
.

22 contact is inserted in the closing circuit. It is put in

23 there in order to prevent what we call bumping or

24 antipumping, and antipump circuit. If a trip is presen t,

25 then you close the breaker, the breaker will close and

ON
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() 1 immediately trip.

2 Q As opposed to the point being if the breaker had

3 ori71nally been tripped by the ES signal and locked the

4 breaker out, you would not be able to reclose the breaker

5 until you bypassed that ES signal, correct?

6 A (WITNESS SHIPPER) That is correct.,

7 Q So the insign at Three Mile Island Unit 1 at the

; 8 time of restart is such if the main feeder breaker trips due-

1

9 to an ES signal, that the operator can attempt to reclose

10 the breaker without bypassing the ES signal, and the breaker
1

11 will in fact close and then immediately trip out again.

12 A (WITNESS SHIPPER) Within cycles it will trip out.

13 0 What information does the operator have in the
,

~
~

"

14 control room to datarmine why a main feeder breaker tripped?

15 A (WITNESS SHIPPER) Are we talking of the

16 pressurirer heaters?

17 0 I'm sorry, I'm still referring to the same main

18 feeder breaker.

19 A (WITNESS SHIPPER) You would have ES actuation,

*
20 undervoltage indication. To the best of my knowledge, those

21 are the two pieces of information you would have available.
.

22 Q If the iain feeder breaker tripped on undervoltage

23 and that corrected the undervoltage condition, could the

1 24 operator raciose the main feeder breaker from the control

25 roca?

A
%_
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() 1 A (WITNESS SHIPPER) No.

2 Q Why not?

3 A (WITNESS SHIPPER) Because the control switch is

& located in the 322 elevation of the con trol building.

5 CHAIRMAN SMITH: Mr. Trowbridge, are you satisfied

6 with the line of questioning now?
.

7 MR. TROWBRIDGE: I have no problams.

. 8 BY MB. POLLARDa (Resuming)

9 0 I have just one last line of questioning.

10 Mr. Torcivia, during your rebuttal testimony when

11 Mr. Trowbridge was questioning you, he referred you to page

12 4-7 of my testimony, particularly the last sehtence at the

13 bottom of the page which continues,on the top of page 4-6,

| -

14 the part dealing with a " fault in the non-safety. grade

l
15 pressurirec heater circuits will cause the loss of the 480'

16 volt ES system to which the heaters are connected."

17 As I recall your answer, you said yes, that was

18 true, except you ilso went on to emphasire that the single

l 19 failure is the main feeder breaker.

20 Do you recall that?*

| 21 A (WITNESS TORCIVIA) Please forgive me. Page 4-7?
-

' 22 I'm trying to -- I'm trying to work from my notes. Perhaps

23 I should have takan the time to try to look at the

24 transcript.
|

1
'

25 G Let's not worry. Let se ask the question directly

b)\~
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() 1 and let's forget about whether I have accurately remembered

! 2 what you said.

3 Let me just go through an accident sequence very

4 slowly, and then I will ask you how many single failures are

5 involved in tha t accident sequence.

6 Let's assume the plant is operating at some power
,

7 level and we have a reactor shutdown and loss of off-site

8 power. The operator then conn'ects pressurizer group 8 to-

9 bus 1P, and that bus is receiving power fr:s the associated

10 diasel genarstor. Bus 15 has no power for whatever reason,

11 either the diesel failed to start, there is a fault on the

12 bus, a breaker failed to close, all of these are po ten tial

13 single failures, I think you could agree, that would result

14 in no power being available to bus 15. We then have a fault4

15 in pressurizer heater group 8, ar- the main feeder breaker

16 fails to trip, the main feeder bra ker associated with group

! 17 8 and bus 1P.

18 Now, I au going to go back through it at each step

19 and ask you for each of those steps is that a single failure

*
20 within the meaning of the single failure criteria, the

21 single failure of a safety grade system or component.
.

22 The plant was operating at power. We had a

23 reactor trip and loss of off-site power.

24 Is loss of off-site power counted as a failure in

25 analyzing a system for compliance with the single failure

O
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1 criteria?

2 A (WITNESS IORCIVIA) No.

3 0 Then the operator connected pressurirer heater

4 group 8 to bus 1P which was receiving power from its

5 associated diesel generator, but there was no power

6 available on bus 15. Is that a single failure within the
.

7 neaning of the single failure criteria, the lack of power on

8 bus TS?.

9 A (WITNESS TORCIVIA) In my opinion it is.

10 0 Now, we have a fault in pressuricer heater group 8.

11 Is that counted as a single f ailure of a saf ety

12 grade systas?

13 A (WITNESS TORCIVIA) No.

( 14 Q And then the main feeder breaker fails to trip on

15 the fault current.

16 In your opinion is that a single failPre of a

17 safety grade component?

18 A (WITNESS TORCIVIA) For that one diesel, we have

19 already had one single failure on this side, so for that one

|
20 diesel that is another single failure.-

21 Q We have a failure of the diesel generator
.

22 associated with bus 15, and you said that was a single

23 failure, I understand. Without regard to how many failures

24 we are adding up to here, can you just answer the question

25 that if we had a fault in pressuricer heater group 8, the

|
|
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() 1 failure of the main feeder breaker associated with bus 1P to

2 trip, in your opinion, is that a single failure within the

3 meaning of the single f ailure criteria ?

' A (WITNESS TORCIVIA ) Actin I think I am restating

5 what we said some time back , we did not take credit for

6 that, so that becomes a single f ailure for that.
.

7 0 For that diesel generator.

8 A (WITNESS TORCIVIA) For that unit.; .

.

9 0 Am I correct in the scenario I have gone through

10 twice, the plant operating at power, it trips, we lose

11 off-site power, one division of emergency power fails to

12 work properly, we have a fault in the heater, and then the

13 main feeder breaker fails to trip on fault current, you
s

14 believe that represents two failures of safety grade
i

15 components, is that correct?

16 A (WITNESS TORCIVIA) Just so it is s traigh t in my

17 mind, it would be a single failure on the main feeder

I 18 breaker 1P, and the fact that we lost a diesel on the other
|

19 end is single failure, is that the two?

20 0 Yes.-

21 A (WITNESS TOECIVIA) In my opinion.
.

22 0 In your opinion that is two failures and that is

23 not permitted?

24 A (WITNESS SHIPPER) I would like to add a third

I
25 failure that we haven't stressed upon. You have also had to

O
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() 1 fail to actuate that distribution panel breaker, so tha t is

2 a third failure.

3 Q But y;u had already testified you were no t going

4 to take any credit for that breaker anyway because of its

S location.

6 A (WITNESS SHIPPER) It's there. It is a very
.

7 active component. It is a very qualified component.

8 0 Yes, I understand.. -

9 Now, when you testified in response to the

10 questions f rom Mr. Trowbridge, you said that the main feeder

11 breaker was a saf ety grade breaker, is that correct?

12 A (WITNESS TORCIVIA) That is correct. *

13 0 When you said tha t this main feeder breaker was

14 safety grade, what criteria did that circuit breaker'have to

15 seet in order for you to say it was safety grade?

16 A ('4ITNESS SHIPPER) That breaker is not a new

17 installed breaker., That breaker was as spare breaker as

18 purchased with that line o switch gear. It was there since

19 the plant was originally licensed. What we are doing is

20 utiliring that spare. That is a fully qualified breaker,*

21 qualified to the criteria, in effect, at the time of
.

22 purchase of that gear.
,

'
1
1

; 23 Q Mr. Torrivia, ran you tell me what criteria o r

l
i 24 regulations the breaker has to meet in order to be called
:
!

25 safety grade?

O
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() 1 A (WITNESS TORCIVIA) 1.75 at the time in effect.

2 Is that the answer you are looking for? I am not

3 sure.

4 Q Did you just say Reg Guide 1.75?

5 (Witnesses conferring.)

8 WITNESS TORCIVIA. The problem is the question
.

7 about th e breaker, the exact qualification of the breaker

8 associa ted with which of these regulations. I have a list-

9 of them.

10 SY MR. POLLARD: (Resuming)

11 Q Is the problem, as perhaps I perceive the problem

12 to be you are not sure what the requirements were at the
I

13 tine the breaker was purchased?!

! /~T
'

i - 14 Let me ask a different question and perhaps we can
|

15 nove on. In order to comply with the lessons learned

16 requirements from the TMI 2 accident with respect to

17 connecting the pressurizer heaters to the on-site power

18 supplies, is it necessary that this arrangement comply with

19 Regulatory Guide 1.75, in your opinion?

*

20 A (WITNESS TORCIVIA) Yes. And to that extent, it

21 sho uld be recognized just as Mr. Shipper has said, we are
,

l
'

l 22 taking a spare breaker and putting it in that area. We are
{

23 also installing this breaker into this cubicle which is'

I'n sorry. I was24 being built specifically for this unit --

25 thinking, I was confusing myself -- the disconnect switch.
!

[\
U

1
1
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() 1 I'm sorry, it is an existing unit. My apologies. That is

2 correct, it is the same breaker and so forth. We have the

3 disconnects.

4 Q You r.re agree that it is required that this

5 arrangement maet the provisions of 1.75, of Regulatory Guide

6 1.757
,

7 A (WITNESS TORCIVIA) Tnat's right.
!

8 Q Now, if it were determined, another assumption-

9 unfortunataly, if it were determined that the main feeder

10 breaker is not an acceptable isolation device, that is, that

11 it does not meet the provisions of Reg Guide 1.75, would you

12 then agree that you could not call the dain feeder breaker

13 safety grade for the purpose ,of performing the single

CE),

| 14 failure analysis?

15 A (WITNESS TORCIVIA) If it were determined th en it

16 would'not be -- we could not take claim to that 1.75 as it

17 exists now, if it were so determined.

18 MS. WEISS: We have no further questionc of the

19 witnesses at this time.
~

| 20 At this time I would also like to move into
|

|
21 evidence the document marked for identification UCS 28,

,

22 senorandum from Mr. Torcivia to Mr. Hartman under date of

23 August 11, 1980.

24 MR. TROW 3 RIDGE: No objection.

25 "HAIRMAN SMITHS So received.

|
'

|
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|

() 1 ( The document referred to,

2 previously marked for identi-

3 fication as UCS Exhibit No.

4 28, was received in evidence.)

5 MR. TROWBRIDGE: I would also like to move in

6 evidence the Licensee's Exhibit 22, which was the IEEE
.

7 Standard 384, 1977 version.

8 MS. WEISS Mr; Chairman, we won't object to.

9 putting in a complete version of 384, 1977, but we will

10 object to putting it in in the form it is now. That is, it

11 begins at page 7.

12 CHAIRMAN SMITH: Is there a particular reason or a

13 general reason?

14 MR. POLLARD: There is a particular reason, Mr..

I 15 Chairman, because such IEEE standards, the introductory

16 pages identify not just who worked on it and when was it

17 a pp ro ved ; it frequently contains a statement of purpose, of

18 intent, of further actions on the part of the Committee. I
,

19 think it is necessary to have that as part of the exhibit if

I 20 it is going to be offered into evidence.-

21 MR. TROWBRIDGE: Mr. Chairman, we have no problem
|

22 deferring. We can produce obviously the other six pages. I

23 do note that what you have got starts with the scope and

|

| 24 than a paragraph on purpose. We a re certainly not trying to
1

25 conceal the first six pages. We will defer our request for

O(~/!
1
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() I this exhibit to be put in evidence until we get six more

2 pages.

3 CHAIRMAN S5ITH: All right.

4 Mr. Adler.

5 Do you have something, Mr. Trowbridge?

6 MR. TROWBRIDGE: No.
.

7 SY MR. ADLER:

8 0 Gentlemen , do you now of any other either saf ety.

9 grade or non-safety grade circuits at TF.! 1 that are

10 connected to the emergency power buses using an isolation

11 design similar to that or identical to that shown in Figure

12 17

13 A (WITNESS SHIPPER) I know of none.

f~) '

(/ 14 0 Do you know of any similar design at any other

15 nuclear power plant with an operating license?

16 A (WITNESS SHIPPER) I do not know of any.

j 17 Q Mr. Torcivia, are you thinking about that or do

18 you agree?

19 A (WITNESS TORCIVIA) I am trying to think. I do
,

|
I 'm sorry, I do not now of any. If there' 20 act know of any --

'

21 are, I don't know of any.
\ .

22 0 As f ar as you know, this is the first time that

23 the staff has reviewei this type of isolation device? This
|

24 is the first time that this type of device has been

25 presented to a hearing board for review?

DO
1
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(} 1 A (WITNESS SHIPPER) I think that question would be

2 better addressed to the staff. I know of -- I don't know.

3 0 I would like to follow up, then, on some of Mr.

4 Pollard 's questions regarding the standards by which the se t

5 of isolation breakers are to be reviewed. *

6 You were -- you agree that Beg Guide 1.75 is the
.

T appropriate standard?

.
8 .Did the two of you actually design this set of

9 breakers?

10 A (WITNESS SHIPPER) What do you mean design the set

1' 1 of breakers?
,

12 Q Did you determine that these breakers ought to be

13 used as the appropriate isolation device to isolate the

() 14 pressurizer circuit from the emergency powe r bus?

15 A (WITNESS TORCIVIA) We had a -- we had some switch

16 gea r there, the 1E switch gear which has a spare cubicle,

17 and we used that. So we have an existing piece of equipmen t

18 which we are using to serve to load as far as that main

19 feeder breaker goes. -

20 0 You were instructed to provide a means for-,

| 21 connecting the pressurizer heater to the emergency bus, and

| -

22 your decision was based on the fact that you had an existing

23 piece of equipment. Is that what you just said?

l

|
24 A (WITNESS TORCIVIA) I said we had an emergency

;

25 bus. Within that switch gear of that emergency bus was a

AI.CERSoN REPCRTING COMPANY,INC,
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g
1 spare unit, do I make myself clear, and so we merely used

2 that spare unit to accommodate the circuitry.

3 0 When you were told that you needed to isolate the

4 pressurizer heatar circuit from the emergency bus, you were

5 of course aware that you needed to comply with the

8 requirements of Reg Guide 1.75, were you not?
-

| 7 A (WITNESS SHIPPER) Yes.

- 8 Q Did you look at the second page of Reg Guide 1.757

9 A (WITNESS SHIPPER) Yes.

i

| 10 Q I would like to refer you to the second full

11 paragraph on that page, and I will read it for the record.

12 "The NRC staff does not agree with certain * provisions of the

_
13 trial use standard such as those pertaining to the

14 definition of raceway, the routing of power cables through-

15 the cable spreding areas and control rooms, and the status

16 of non-Class 1E circuits that are no t separated f rom

i 17 associated circuits by acceptable distance.or barriers.

18 This lack of agreement is reflected in regulatory po sition

19 C.1, 2, 4, 6, 7, 9, 10, and 12."

*
20 UCS refers to position C.1 in their testimony. I

21 am sure that you are familiar with the fact that that
.

22 position precludes the use of fault circuit, fault current

23 breakers as an isolation device.

24 I would like you to explain how you came to the

25 determination that you were to be permitted to use a fault
l

O
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1 current breaker as in the new IEEE standard when it was(}
2 specifically precluded by Reg Guide 1.75.

3 A (WITNESS SHIPPE3) I think if you continue to read

4 on the Basis, under the section of Basis, the second

5 paragraph, I quote, " Breakers are tripped on receipt of a

6 signal other than one derived f rom the fault current or its
.

7 effects, e.g., an accident, are acceptable."

; .
8 0 You are testifying that the ESFAS signal meets the

9 requirements of Heq quide 1.75.

10 A (WITNESS SHIPPER) I think you would consider that

11 an accident signal.

12 0 Please refer to Mr. Pollard's testimony at page

13 u-7. The footnote at the bottom of that page reads, "The

14 example of an acceptible trip signal given in Regulatory

15 Guide 1.75, an accident signal, is inapplicable in this

16 instance. That signal is incapable of protecting the

17 on-site power supply against a heater f ault."

18 I would like you to address that argument.

19 A (WITNESS SHIPPER) The postulation that Mr.

20 Pollard put forth is not addressed by Reg Guide 1.75, where.

21 he has removed the accident signal. The accident signal is

22 a tripping means in order to protect the diesel generator on

23 its way up. Once it is up and is capable and has not

24 reached its capacity, it is then capable of supplying the

25 load, and then when we get back into the new 38u that

'

|
!

ALDERSoN REPORTING COMPANY,INC,

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

|

.



. __ _. . _ . _.

9345

() 1 addresses that, the on-site source must be capable of'

2 supplying the fault current for the time of, available tim e

3 ' in order for the breaker to operate.

4 0 Let me see if I understand your answer. Your

5 testimony is that the ES signal meets Reg Guide 1.75 only

6 for the purpose of the initial use of the diesel generator,
.

7 the initial start-up of the diesel generator, and after
,

8 tha t, while the diesel is in operation, you rely on the.

9 circuit breakers as an isolation device.

to A (WITNESS SHIPPER) I think if you continue on with

11 the reading of that second paragraph of 1.75, you will see

12 where I az coming from. *

'
13 0 Do either of you gentlemen know -- I will ask this

( 14 question of the staff as well -- if the NRC has ever

15 expressed any approval or disapproval of IEEE 384-1977?

16 A (WITNESS SHIPPER) I think that came out in the

17 rebuttal testimony. To the best of our knowledge, we do not

18 know if they have approved or disapproved of it.

19 0 The isolation devices pictured in Figure 1, to

20 your knowledge, are these the only requirements in IEEE.

21 384-1977 to isolate the pressurizer heaters from the

i 22 emergency power bus?

23 DR. JORDAN: I missed the question. Would you

24 repeat it?

25 BY MR. ADLER: (Resuming)
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(} 1 Q I will ssk the question another way. Please refer

2 to Section 4.6 of 384-1977. It is on sage 9. 4.6.1,

3 General Criteria, reads "The isolation of non-Class 1E

4 circuits from Class 1E circuits or associated circuits shall

5 be achieved by complying with the following requirements."

6 Now, requirement No. 2 is the requirement for an electrical

7 isolation device. My question is whether you have done
!

8 analyses to ensure that Criterion 1 has been met.,

9 A (WITNESS SHIPPER) I think we previously stated

10 that the cirruits have been separated up to the point where

11 ther enter the terminal box, at the secondary shield wall.

12 0 In accordance with all the requirements of 5.1.3,

13 5.1.4, and 5.67 .

( 14 A (WITNESS SHIPPER) To the best of my knowledge, we.
,

15 seet or exreed 111 those requirements.

16 0 Is that referenced at all in the Restart Report?

17 A (WITNESS TORCIVIA) I didn't hear that.

18 Q Is that referenced in the Restart Report?

19 A (WITNESS TOECIVIA) I don't recall.

| 20 A ( WITNESS SHIPPER) I think the Restart Report, to-

21 the best of my knowledge, reads that we meet the

22 requirements of 1.75.j

23 A (WITNESS TORCIVIA) I do not find it here. I do

24 not recall putting it in or taking it out. I'm sorry.

25 A (WITNESS SHIPPER) I could also be confused with
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O ' == e 1== t===t * t-

2 0 With your design input data?

3 A (WIINESS SHIPPER) Right.

4 (Counsel for the Commonwealth of Pennsylvania

5 conferring.) |
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.
,

1 Q I am somewhat confused about your precedures for |,

2 shedding unnecessary loads from the emergency bus. If you

3 can refer to pages 12 and 13 of EP 1202-29.

4 Now, in the restart report you say that procedures

5 will call fo r tripping non-essen tial loads to accomplish

6 this within the two hour requirement.

.

7 I presume the procedure you are referring to is

8 step D which continues on page 13.
j ,

9 Is that correct?

10 A ( Witness Torcivia) That is correct.

11 Q It is my impression from your testimony yesterday

12 tha t the operators would make the decision to shed

13 non-essential loads based on the 3000 kilowatt capacity of

() 14 the bus.

15 Is that correct?

16 A (Witness Shipper): No.

17 Q It is not?

18 A (Witness Shipper): You used the wrong term.

19 0 Why don't you correct me, then?

20 A (Witness Shipper): 3000 kilowatt capacity of the
.

21 diesel not the bus.

22 A (Witness Torcivia): If I may, I would like to~

23 indicate that we are connecting the pressurizer heaters on

24 only one diesel at a time so that the condition in which we

25

|

|
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{} 1 find ourselves, we have to shed a lot of loads as if the

2 other diesel is out of service.
,

3 And then only one diesel is carrying the

4 pressurizer heaters. If both 11esels are working, then

5 naturally we can load more on the other diesel.

6 0 I understand tha t ; what confuses me is that
.

7 according to step G, the decision is based on the 150 amp

a rather than the 3000 meter.,

9 A (Witness Torcivia): All right. I can understand

10 the confusion then. We really have two parameters we are

11 discussing there. One is the loading of the diesel and

12 maintaining it at its 3000 kW ra ting. .

13 Ihe other is the loading of the specific bus to

() 14 which the pressurizer heaters are connected up and limit its

15 current to the value of both the bus and the breakers so as

16 to maintain the integrity of that unit and not to overload

17 that bus, if I sake myself clea r.

18 Q Not completely.

19 A (Witness Torcivia): The 3000 kW rating we are

20 talking about is a question of the loading of the diesel-

21 itself. Now, that is the first point. So we have now taken
~

22 care of the limits on the diesel.,

'

23 The next point involved is that we do not want

24 extra loads on the particular bus 'to which the pressurizer

25 is connected to and have it exceed its safe operating

O
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(} 1 condition.

2 0 I understand now why both of those are required.

3 I do not see in the operating procedures where the first

4 decision is made to make sure that the total ined on the
.

5 diesel does not exceed or is at or below 3000 kW.

6 A (Witness Torcivia ): I believe we have indica ted
.

7 tha t that will be included in the procedure, although it has

8 not yet been done.,

9 Q Ihat is another addition that has tot been made

10 yet.

11 A (Witness Torcivia): That is another addition.

12 A (Witness Shipper)4 I think that was brought out

13 in testimony yesterday to the effect that in -- I forget

O(,/ '

14 what exhibit it is -- but it is -- it is UCS whatever. 28, I

15 think.

16 A (Witness Torcivia): As indicated on that.

17 C It is the list of equipment that will be shed, the

18 same as that shown on page 13 of the procedures. The list

19 of non-essential equipment that you would shed from the

20 diesel, is that the list shown on page 13?-

21 A (Witness Torcivia): That is correct.
.

22 Q Is that a prioritized list? Would you shed the

23 first ites of equipment first and then go down the line?

24 A (Witness Torcivia): We have not specifically

25 prioritized it. Some of that equipment is a matter of
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() 1 pro tecting equipment, balance -- some equipment which may or

2 say not be of interest to the operator.

3 The operator is free to choose what he considers

4 of value.

5 Q In step G, the operator first mus t obtain the

6 permission of the shift foreman.
.

! 7 A (Witness Torcivia) That is correct.

8 Q And th a t produces some question in my mind as to.

9 the non-essential nature of the equipment that is being

10 shed. Are you familiar with these items and wha t functions
.

11 they perform in the plant?

"

12 A (Witness Torcivia): Well, I am going to give my

13 opinion on that. If I were the shift foreman, I would

14 select those loads -- to remove those loads which at that

15 time I feel are no longer required or that the -- the
t

t

: 16 particular equipment to which they are connected to can be

17 ignored.

18 The selection is based on the events at that

19 moment.

i 20 Q You think some of this equipment might be required'

21 during plant operation during the transient?
*

(

I 22 MR. TROWBRIDGE& Could we have a definition of

23 " required." Are we talking about safety or for some other

24 purpose?

l
25 MR. 3DBERT ADLEBa That is exactly what I am

O
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.

() 1 trying to letermine.

2 WITNESS IORCIVIAs The equipment required for the

3 safe shutdown of the plant is included in the block

4 loadings, and that equipment is sacred. It is not touched.

5 BY MR. ROBERT ADLER

6 C Do you know if an analysis has been performed for
4

7 par ticular transiants where the pressurizer heater may be

8 connected to d'etermine what the effect would be of-

9 eliminating each of these items from the emergency power

10 supply?

11 A (Witness Torcivia): Do you mind repeating that

12 question again?

13 Q Do you know if an analysis has been performed for

14 transients where the pressurizer heater would be connected

15 to the emergency power supply to determine what the effect

16 would be of eliminating each of these components f rom

17 operation?

18 A ( Witness Torcivia ): some analysis was made

19 indicating the need for equipment on a time factor. Now,

20 let me explain what I mean: once the diesel has been loaded-

21 and the various safety equipment on there perform their
.

22 function, some of that load is relieved during the time, if

23 I make myself clear.

24 As that time goes on, the amount of power required

25 from the generator, the diesel generator is naturs11y

O
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i

() 1 reduced and some other loads can be added on at the

2 discretion of the chief operators there.

3 We have determined in some areas that certain

4 units will not be required for two , th ree, or four hours, as

5 the case say be.

i
6 Q What information does the operator have available

,

.

7 to determine which item on this list to choose?

8 Before I ask that question, does he know what the-

9 load is of each of these items and how much it will reduce

to the total load on the diesel?
t

11 A (Witness Torcivia): What the load is of each of

| 12 these items?

13 Q Yes, sir.

O'
.

14 A (Witness Torcivia)s We have a loading -- I have

15 got the procedures; some of these approximate. One is 3

16 kW; ,another is 2 kW.

17 I have another here that is 41 kW) another one,

18 1.4, .5; they vary.

19 C Why weren't those values listed on the emergency

| 20 procedure? Wouldn't that have assisted the operator?*

l
21 A (Witness Torcivia): You may be correct. It never

.

22 was brought up as a question by the operator or anyone

{ 23 else.
l

24 A (Witness Shipper): My personal opinion-in

25 discussin7 the plant with the operators and the staff, they
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() 1 know it better than what we do. Normally, they can spout

2 off kW and horsepswer jst by giving them the tag number.

3 A (Witness Torcivia): They do it every day of the

4 week.

5 Q This procedure for shedding non-essential loads,

6 was this required -- is this a procedure tha t exi sts
.

7 independent of the need to connect the pressurizer heater to

8 the emergency power supplies or was this provided solely for.

9 the purpose of acrommodating the pressurizer heater?

10 A (Witness Torcivia): I do not understand the

11 question.

17 0 Would there be any need to have a procedure'for

13 shedding non-essential loads from the diesel, even if you
n

k_) - 14 did not increase the potential load on the onsite power

15 supply by adding the pressurizer heaters?

16 Or is this a new set of procedures?

17 A (Witness Torcivia): My opinion would be that it

18 would be left to the judgment of the operating personnel

19 there if such a procedure is required. I have no way of

20 determining if the -- if they feel it is essential. I do-

2' not know what to tell you.
.

22 A (Witness Shipper) & I think there have been

23 procedures in eff ect at the site that told the operators to

24 keep the load below 3000 kW.

25 Q And they would just make an instantaneous decision

O
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1 to shed certain lods in order to do that?

2 A (Witness Shipper): Your description of
,

3 instantaneous, I do not think fits. They are very

4 calculating in what they will do and what they will remove

5 in order to maintain the load based on plan t conditionc.

6 0 But they would just base that decision on their
.

7 general operating experience and knowledge and not on any

8 specific procedures ?
,

9 A (Witness Shipper): You cannot come up with a

10 procedure for every instance; there are general guidelines.

11 A (Witness Torcivia): Let me explain our probles

12 over here. The plant may have manay procedures of which we

13 are not aware which they have developed. We do not know all

() 14 of the procedures that they have, so we are not quite sure

15 what procedures say have already been developed.

16 We are at a loss to make any positive statement.

17 : do not know of any procedure set up for this prioritiring

18 here.

19 3R. DDRNSIFEr I have one followup question from

- 20 what Mr. Adler was asking.

21 BY MR. DORNSIFEs
.

22 Q Are thara any non-saf ety grade loads which are

23 normally powered from either the 1P or the 1S bus?

24 A (Witness Shipper): There are.

25 Q There are?

Ov

UERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 564 2345
.



9356

(}
1 A (Witness Shipper): Yes.

2 Q Are they protected by any isolation device such

3 as a main f eeder breaker, similar to this?

4 (Pause)

5 A (Witness Shipper): Not that I recall.

6 0 So if this main feeder breaker is not an
.

7 acceptable isolation device f or the pressurizer heaters,

8 then in order to make the design consistent, it would not be.

9 acceptable for any of the other safety loads?

10 Is that not true, the non-safety grade loads?

11 A (Witness Shipper)s Ihe pressurizer heaters is the

12 only load that is now being installed in the plant. These
!

13 loads that we speak of have been there and have been there

~

14 since the o riginal design.

15 The original design -- this was an acceptable

16 method. '

17 Q Ihe point still is -- the question I was asking

18 is from a realistic standpoint there is no difference in the

19 pressurizer heaters except maybe for the amount of load that

- 20 is concerned and these other non-safety grade loads tha t are

| 21 similarly protected.
1

-

22 Is that correct?

23 They could also have a fault if it is not an

24 acceptable isolation that could affect the bus the same as

25 the pressuriser heaters would affect it.

O
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{} 1 Right?

1 A (Witness Shippar): I think the answer to tha t

3 would be yes.
1

4 0 So the pressurizer heaters are not unique as far

5 as that is concerned, as f ar as that breaker being an

6 isola tion device?
.

7 A (Witness Shipper)& I think that is correct.

8 (Pause).

9 0 In your testimony on the first -- I guess it is

to page 1. It is not numbered. At the very bottom, you say,

11 "The use of pressarirer heacers is normal, and therefore the

12 most desirable means for maintaining the pressure of the

13 reactor coola,nt system during natural circulation."

() 14 Would that include that means of maintaining

15 natural circulation as being the most desirable -- include a

16 loss of offsite power during a small break loss of coolant

17 accident where natural circulation is required?

18 You are saying it is desirable for natural

19 circulation when it is required.

20 Would that desirability also include a small break-

21 loss of coolant accident when you would need natural
.

22 circulation when there is a loss of offsite power?

23 A (Witness Shipper): If you want to get into

i 24 accident analysis --
|

25 0 I am asking if you included that when you were

| CE)
,
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() 1 writing that. Is that -- w e ha ve verified that natural is

2 required for some small break loss of coolant accidents.

3 Does your testimony there -- I am not saying it is

4 the only way.

5 But are you saying it is the most desirable way of

6 maintaining pressure during natural circulation? Would it
i

-
.

7 include tha t particular circumstance?

8 MR. TOURIELLOTTE: Mr. Chairman, I. guess I would-

9 object because I do not think this witness is qualified to

10 answer that question. This is beyond the scope of his

11 expertise.

12 NR. TROWBRIDGE. We have other qualified witnesses
_

13 who have addressed that subject. This seems to be quite

14 outside the scope.
,

15 MR. DOHNSIFE: He must have had something in mind

16 when he wrote this; I am trying to find out what it was,

17 what it covered.

18 CHAIRMAN SMITH: Then ask it on that basis.

19 Normally, if such an objection would be made by the sponsor

20 of the witness, we would not automatically grant it or we"

21 would not -- I do not mean automatically grant it. But when
.

22 the objection is being zade by another party who is also --

23 has an interest, not necessarily the same interest as the

24 licensee or the sponsor of the witnesses; we do have to

25 apply that test.

O
|
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1 Ask your question as to what the basis for what

2 they were, but if the answers will go beyond their

3 expertise, then we will have to give some consideration to

4 Mr. Tourte11otte's objection.

5 Do you understand the nature of the ruling?

6 MR. DORNSIFE: Yes, sir.
.

7 (Counsel for the Commonwealt? of Pennsylvania

8 conferring.),

9 BY 32. DORNSIFE

10 C Did you have anyting specific in mind when you

11 ande the statement in your testimony?

12 Did you rely on someo e else for that statement?

13 Or was it beyond your knowledge?
I (h '

l (,) 14 A (Witness Shipper): I am not sure if this came out

15 of part of the reg guide or the understanding of the NUREG

16 and this is basically a preface to our written testimony.

17 0 You have no knowledge of whether it is required,

18 it is desirable for a small break loss of coolan t accident?

19 Ihat is beyond your expertise?

- 20 A (Witness Shipper): That is beyond my scope.

1

21 Q Let's assume that it is desirable, not necessary,'

.

22 there is something else, bat it is desirable for a small

23 break loss of coolant where you need natural circulation.

24 If you recall the questions concerning the
!

25 capability of the diesel during that particular accident --

O
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1 and there was a number that the staff had come up with from
}

2 the safety evaluation report of 2517 I believe ----

3 kilowatt loading on the diesel for the accident.

4 Do you recall that?

5 Do you know whether that inclu'ded the emergency

8 feedvater pumps?
r .

7 (Pausa)

8 A (Witness Shipper)s We are not sure.
,

9 0 Do you have a copy of the restart safety

10 evaluation, NUREG-0680, NUREG-0680, TM!-1 Restart

11 Evaluation by the staff?

12 A (Witness Shipper): I only have the portion that

13 pertains to the pressuriser hea ters.

O) 14 Q I am looking at page C1-2.(_
15 (Pause)

16 A (Witness Shipper): We have that section.

17 Q Item three talks about automatic block loading of

18 motor driven AFW pumps on the diesel and on the next page,

19 the second paragraph, the last sentence says, "We have

20 reviewed the licensee's response to this request and concur-

21 with the licensee's conclusion that adequate diesel
.

22 2enerstor :spacity with abo ut 6 percent margin is available

23 to accommodate the steady state, motor driven AFW pump

,
24 loads."

|

25 Based on the response to that, the staff's

|

O
.
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() 1 response, do you know what the what response was reviewed--

2 to come up with that conclusion of the licensee's? How the

3 staff came to that conclusion? What they used?

4 (Pause)

5 3aybe I can help you out. Was it question th ree

6 in supplement one r part one of the restart report, the
.

7 licensee's restart report?

8 ER. TROWBBIDGE: Mr. Do rnsif e , would you mind an-

9 interruption? There is no objection to your pursuig this

10 line of questioning. However, I think it is going to be

11 much easier and quicker to do it when we produce the tables

12 that I talked about at the butset, about the loading of the

13 diesel.

14 I would hope you would defer your questions; you

15 are entirely privileged to continue them despite my

16 suggestions.

17 3R. DORNSIFE Mr. Trowbridge, that question does

18 con tain loading tables; that is why I am referring --

19 3R. TROWERIDGE: We will be using that and other

20 tables when we cone back. I think the reco rd will be clear,*

21 and we will save time if we do it all at once.
! -

22 MR. TOURTELLOTTE: Mr. Chairman, could we have a

23 short break. It is a little after 10:00.

24 CHAIRMAN SMITH: Is there any objection? Mr.

25 Dornsife, is this a satisfactory time for a break for you?

O
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I~h 1 3R. DORNSIFE: I would like to make one comment.V
2 I was not aware that the people knew of the existence of

3 this table and whether it would satisfy the concerns raised

4 previously. That is the reason I brought it up. It is a

5 pretty detailed list of the loads and the loading sequence

6 on the diesel for the accident.

I 7 HR. TROWBRIDGEa That is correct. That is one of

. 8 the tables de spent time with last night. What we intend to
,

9 do, Mr. Do rn sif e , in part, that is a total listino of

10 automatic and manual loads on the diesel, the table you are

11 talking about.

12 What we think would be more useful -- and this is
~

j 13 approximately what we will produce would be wha t is the--

C)( 14 losding on the diesel for, say, loss of offsite power. What

15 is the loading on the diesel, say, for loss of offsite power

16 in a small break, loss of off site power in a large break,

17 and then possibly taking the most demanding of these events

what is the sequence of loading and unloading with a18 --

19 running,cumulltiva total; so that we see something of --

20 where are we in relation to the -- throughout the loading*

21 pattern.
.

22 Where are we in relation to the capacity of the

23 diesel? That part of the picture does not appear from the

24 table that Mr. Dornsife is talking about. It is a fair feat

25 to derive it from the footnote to th at table. That is why

G
V
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1 we are coming back.

2 Does that help?

3 3R. DORNSIFE: "'ha t is acceptable to me. I just

4 wanted it identified to see if it would help in the

5 proceeding at this point.

6 CHAIRMAN SMITH: Then we will take a mid-morning

7 break.

.
8 (Recess)

9

10

11

12

13
.

O 24

15

16

17

18

19

20-

*
21

.

22

23

24

25

O
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() 1 MR. DORNSIFE I have two more fairly short, I

2 hope, lines of questioning.

3 BY .MR. DORNSIFE:

4 0 Referring to your Figure 1 in the testimony,

5 looking at the voltage of the 1-D bus and the 1-P bus, if

' 6 you can help me, is it true with the ,th ree-phase circuit the

7 turns ratio, voltage decrease and voltage difference -- the

. 8 current -- the turns ratio in the transformer, as it is in a

9 single-phase circuit? Is that still the basic rule? In
i

10 other words, the ratio of the voltage in the 1-P bus to the

11 1-D bus would be the turns ratio of the transformer?

12 A (WITNESS SHIPPER) I think that's correct.

13 0 Ihe current would be inversely proportional to the

14 turns ratio of the --

15 A (WITNSS SHIPPER) Yes.

16 0 So the volt amperage would be basically the same

17 on either side of the volt-ampere rating would be the--

18 sa=e on either side of the turns ratio?

19 A (WITNESS TORCIVIA) Easically, that's right.

20 Q My question, then, is concerned with Procedure: *

21 12012-29, which is UCS 19, on page 12, where you talk about
.

22 the 150 amp current in step 8.g on page 12.

23 A (WITNESS TORCIVIA) What was it?

24 0 UCS 19, Exhibit 19, on page 12, Procedure 1202-29.

25 A (WITNESS TORCIVIA) Right.

Os
V

i
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1 0 If you recall, .. r . Pollard was asking questions"

2 abopt the 150 amp reading that is called out there. I

3 believe you had said that that reading is on the 4160 volt

4 side?

5 A (WITNESS TORCIVIA) That is correct.

6 0 What is the turns ratio of that transformer?
.

7 Could you figure it out real quickly for me?

. 8 A (WITNESS TORCIVIA) Now we are getting inside the

9 transformer itself. What we look at is the relaticaship

10 between the high side of the voltage, the high voltage and

11 the low voltage. And in this case it happens to be 4160 to

12 480.

13 C I'm trying to deter =ine what that current really

.Ob 14 is on the 480 side.

15 A (WITNESS TORCIVIA) Yes.

16 0 I think there were some misstatements in the

17 testimony, because the way I calculated it it comes out to a

18 much smaller value. That's what I'm trying to get at. If

19 You divide the 4160 by 480, my calcula tion you come up wi th

' 20 8.6 as the turns ratio. If you multiply 8.6 by 150, which

21 should give you the current on the 480 side, that is about
, -

22 1290 amps?

23 A (WITNESS TORCIVIA) That is correct.

24 C That is well below the 1600 rating of that bus?

25 A (WITNISS TORCIVIA) That is correct.

OV
!
.
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()'
1 0 With the amperage at 150 amps, you could still

2 load the pressuricer heaters on the bus without exceeding

3 the rating of the bus?

4 A (WITNESS TORCIVIA) That's correct.

5 0 I think you said that that there was some--

6 statement saying that that was the absolute limit of the
.

7 bus, the 150 amps?

8 A (WIT.yESS TORCIVIA) I kncv what you're referring.

9 to. The reason we limitad that to 150, we did not want to

10 exceed the capacity of the bus. That's what we are

11 considering our limitation, the 1500 amps. So we a re

12 starting out with 1290. We add on the pressurizer heaters

13 and we are trying to keep it at 1500 amps or below.

[/}s. 14 C The procedure is correct as written? That is
.

! 15 verified before you add the pressurizer heaters?
|

16 A Yes.

17 Q Do you know, in addition to the possibility that

i 18 is precluded by the Kirk Key interlock of connecting the 1-P
1

( 19 and the 1-5 bus, are there any other wa ys of connecting

a 20 those two buses together?

21 A (WITNESS TORCIVIA) Not to my knowledge. I don't
.

22 know of any way there is of connecting those other two buses

23 together.

24 5S. WEISS. Which two buses?
f

| 25 MR. DORNSIFE The 1-? and th e 1-5 bus.
i

C)!
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() 1 BY ME. DORSSIFE: (Pesuming)

2 Q You have the restart report one-line diagram

3 E-206-032? I can give you my copy if you would like.

4 ( Paus e. )

5 CHAIF5AN SMITHS What is that number, the diagram
;

6 number?
.

7 MR. DDRNSIFE: E, and the last number is 032.

. 8 (Pause.) '

9 55. WEISS: Would you wait a minute before

to answering that, until we can ge t a copy of the diagram?

11 (Pause.)

12 DR. JORDAN: While we are waiting, I think there

13 is a slight clarification of 3r. Dornsife's question. He

14 asked if there was any other wa y of connecting those two

and I think he said 1-P and 1-S.15 buses together, namely --

16 I don't think there is any way of connecting 1-P to 1-S.

17 MR. DDRNSIFE: That was my question, Dr. Jordan.

18 I am referring him to this drawing. There appears to be a

19 way to do that.

20 DR. JDRDAN. What you said is, is there any other'

21 way. By "other" I presumed you meant other than those
1 -

|

|
22 keys. And the keys do not connect the two buses together.

i

23 MR. DORNSIFE: I think I made it clear in my
;

I
24 question that was precluded by the interlock.'

25 DR. JDRDAN: All ri7ht, good.

|-

f ~T
\
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{v~}
1 BY 23. DORNSIFE: (Resuming)

2 C Do you see the red-green interconnection there?

3 Would you explain what that is?

4 35. WEISS: Would you hang on one second until we

5 can get it out, please?

6 (Pause.)
, ,

7 MS. WEISS: We're ready now. Thank you.

8 (Panel ronf errinc . ).

9 WITNESS TORCIVIA: Yes. I feel rather red-faced

10 on that, particularly because -- this may sound off, but

11 several weeks ago I personally made a note to investigate

12 what we could do for those two particular breakers, to take

13 them off. They are in there fo r maintenance, that is
;

14 correct. They are controlled and everything else.

15 I have made that one of the items that we could

16 investigate as to what we could do in that area to provide

17 the necessary maintenance for the plant and at the same time

18 to permit us to eliminate that possible -- but you are

19 correct and I apolocire.

* 20 BY .13. DORNSIFE: (Resuming)

21 Q Are there any interlocks in those breakers now?
.

22 What type of precautions are there to prevent connecting the

23 two buses currently?

24 A (WITNESS SHIPPER) In order to close what is

25 listed as the 1-S-12 breaker, either the 1-P-02 or the

x-)
|
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es
1 1-5-02 aust be opened. The re is a positive interlock( )
2 electrically interlocked in order to close those.

3 Q Would you tell me which breakers they are, the

4 feeder breakers into that bus from the 480 volt?

5 A (WITNESS SHIPPE3) If you look on our diagram, if

6 you look on Figure 1, it is what is known a s -- it is shown
.,

7 is the main feeder breake r.

8 0 You mean the main breaker?-

9 A (WITNESS SHIPPIB) Excuse me. The main breaker.

to I'm sorry.

11 0 There is no positive interlock right now to

12 prevent? It is just an administra tive interlock, an

13 administrative procedure?

bs/ 14 A (WITNESS SHIPPER) No, no, no. Didn't you
:

15 understand what I said? It is elartrirally interlocked to

16 pre vent closing unless the 1-P-02 or the 1-S-02 breakers are

17 open.

18 You are asking me to recall -- well, that's as

19 such as I know for certain.
.

>; 20 A (WITNESS TORCIVIA) I recognire your concern."

21 That is the area that I plan to investigate to see what kind
.

22 of mechanical obstacle could be put in the path.

23 0 In other words, that would have to be a dead bus
,

24 electrically before you could close either one of those

25 breakers?

%
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() 1 A ( WITNESS SHIPPER) That's correct.

2 DR. JORDAN: But a single failure in that case

3 could cause the interconnection, isn't that true?

4 WITNESS SHIPPER: Postulated.

.5 WITNESS TORCIVIA: On the basis that the interlock

6 may fail, is that the basis?
..

7 DR. JORDAN: Yes.

- 8 WITNESS TORCIVI A: That is possible. T ha t is my

9 concern, tha t's correc t.

10 SY MR. DORNSIFE: (Resuming)

11 Q Are there any other combinations of red and green

12 safety buses that have the same type of interconnections?

13 ,A (WITNESS SHIPPER) On the same one, you have the

14 1-5 and the 1-T, which is the screenhouse 480 switch gear.

15 MS. WEISS: Was that 1-S and 1-T as in " Thomas"?

16 WITNESS SHIPPER: Excuse me. 1-R and 1-T as in

17 " Thomas."

18 It is conceivable to tie the a KV buses together

19 when they are on of fsite power. Should a transformer be

~ ' 20 lost, the two 4 KV buses, the 1-D and the 1-E can be tied

21 together through a set of interlocks, through a set of
.

22 breakers. And I don't have the details in front of me.

23 BY MR. DORNSIFEs (Resuming)

24 Q You said the 1-D and the 1-E bus?

25 A (WITNESS SHIPPER) Yes.

O
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') 1 Q I would assume they would be tripped, those
(' J

2 breakers would be tripped on an ESFAS signal?

3 A (VITNESS SHIPPER) I think -- I am really

4 stretching here -- that on an ES actuation -- with an ES

5 actuation with loss of offsite power, the incoming line

6 feeders are tripped. I forget the numbers. 1-D-1 and
..

7 1-D-14 and 1-E-1 and 1-E-14. 1-E-13, I'm not sure.

8 1R. POLLARD: If I could assist, buses 1-D and 1-E.

9 are shown on restart Figure E-206022.

10 MR. ROBERT ADLER: Can Licensee's counsel please

11 provide the witnesses with a copy of these?

12 (Handing documents to witnesses.)

13 (Panel conferring.)

() 14 ~4ITNESS SHIPPER: The ties between -- tha t co uld

; 15 be operated are the 1-SAD-2, 1-SAE-2, as shown, connected to

16 transformer 1-A, 1-SEE-2, and 1-SBD-2.

17 BY MR. DGRNSIFE: (Resuming)

18 0 This drawing doesn't show whether they are

|
19 tripped, the ES signals?

!

! > 20 A (WITNESS SHIPPER) They wo uldn ' t be tripped on an
!

| 21 ES signal.
|

*
|
' 22 0 So they would be?

23 A (WITNESS SHIPPER) They would not be tripped on an

24 ES signal.

25 Q The interconnection between the two buses?
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'T 1 A (WIT'IESS SHIPPER) I would have to check on the(G
2 operating sequence. You would not -- if you were on offsite

3 power, you have an ES condition, you certainly would not

4 want to trip your incoming line feeders, as long as you have

5 incoming voltage.

6 Q This interconnection is upstrean of the -- it is
.

7 actually on the non-safety side of the feeder breakers. It

8 is not on the buses themselves?.

9 A (WITNESS SHIPPER) Yes, definitely.

10 Q It is on the buses themselves for the 1-P and the

11 1-5 connection?

12 A (WITNESS SHIPPER) Yes.

13 Q If they were interconnected, there would be a
*

(, / '

14 desirability to have an ES signal to open that

15 interconnertion?

16 A (WITNESS SHIPPER) Yes, correct.

17 MR. DORNSIFE4 I have no further questions.

18 CHAIRMAN SMITH: Mr. Tourtellotte?

19 CROSS-EXAMINATION

, 20 BY MR. TOURTELLOTTE:

21 Q Mr. Shipper, Mr. Pollard asked you a series of
.

22 questions which apparently established that the main feeder

23 breaker would not be controlled from the control room, but

24 must be closed, and I think you said by going to the 322
,

25 ele va tio n ?

O
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|

|
i

|() 1 A (WITNESS SHIPPER) That's correct.

2 Q He stopped his questioning at tha t point. Is

3 there any significance in the fact that it is not controlled

4 from the cont ol room and that you must go to the 322

5 elevation?

6 A (WITNESS SHIPPER) The significance to that was an
- . ,

7 attempt to have the operators be certain that they want to

8 establish this tie and not to use it at will as a normal-

1 .

9 seans of opera tion.

10 0 Why was that?

11 A (WITNESS SHIPPER) The design criteria was that it

12 was an emergency situation, not one of normal means,

13 " emergency" meaning loss of offsite power. ,

(-|

s- 14 0 How long would it take to go to the 322 elevation
|

15 to control that?

16 MR. TROWERIDGE: I'm unable to hear, Yr.
,

|

17 Tourtellotte.

18 BY HR. TOURIELLOTTE: (Resuming)

1

19 Q How long would it take to get to the 322 elevation

20 to control that main feeder breaker?|
' '*

21 A (WITNESS SHIPPER) As long as it would take you to

!
*

22 walk down two flights of stairs, approximately one minute.

23' Q I would like to invite the attention of both of
i
I

24 you for a noment back to the f undamental contention in this

I 25 case. You have been asked a lot of questions, you have
l

r

|

l
|
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() 1 answered a lot of questions. And basically, the thrust of

2 GCS Contention a is that the use of non-safety grade heaters

3 degrades the capacity, capability and reliability of the

4 onsite emergency cover supply.

5 Is thera anything that has transpired during the

6 course of the c ross-exa mina tion that tends to make you
.3

7 believe that F. r . Pollard is correct and the position you

- 3 took in you r testimony is wrong? ,

9 A (WITNES? SHIPPER) Ihere has been nothing to

10 change my mind. I still believe we have no t deg raded the

11 =apability, capacity, nor reliability of the onsite power

*12 source.?

13 A (WITNESS TORCIVI4) I feel the same way.

14 (Pause.)

15 0 Mr. Torcivia, do you have a copy of yesterday's

16 transcript, Decancer 237 I would like to invite your

17 attention to pages 9220 and 9221. The reason I do that, I

18 would like you to take a f ew moments and ref resh your memory

19 as to what was going on right there and then I will ask you

~i ') a question.,

21 A (WITNESS TORCIVIA) I'm sorry, I didn't hear you.
.

22 Q I beg your pardon?

23 A (WITNESS TORCIVIA) I do not hear you here at all.

24 Q I woulf ask you to read 9220 and 9221 to refresh

25 your memory, and then I will have a question for you.

O
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() 1 (Pause.)?

2 A (WITNESS TORCIVIA) At 9220.

3 0 Actually, 9220 is to sort of get you into the --

4 wha t I am interested in is an explanation from yo- shout

5 lines 2 and 3, where.you state that there would be a drop of

6 460, 9221.
.s

7 A (WITNESS TORCIVIA) All right.

8 C Lines 2 and 3 there. You had dr.st been asked the-

b question on the previous page, quote: "Yau were saying the

10 voltage on bus 1-P will not drop below,.very low below 480

11 volts."

12 And your answer, quotes "No; probably down to the

13 basis 460, if it is originally established."

14 Now, I would invite your e ciention to your
4

,

,

15 testimony on page 6.

16 A (WITNESS TORCIVIA) All right.

17 0 Do you have that?

|
18 MR. TROWBRIDGE: Do you have page 6'of your

19 testimony svallable also, Mr. Torcivia?

3kMR. TOURTELLOTTE: (Resuming)
' ' 20

|
| 21 Q I ask you to look at the ninth line from the

~

22 bottom, where the sentence starts, quotes " Voltage on the

23 emergency bus for a fault on the pressurizer heater would
|
t

24 also cause the undervoltage relays (refer to item 2 in the

25 preceding paragraph) to cause opening of the main
!
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(} 1 pressurizer heater supply breaker to isolate the f ault by a

2 shunt trip independent of the overcurrent trip." Quote.
!

| 3 The question I have for you: Is what you were

4 saying in lines 2 and 3 consistent or inconsistent with what

5 you are saying on page 6 of your testimony?, or are you even
(

6 talking about the same thin g , and tell me why?
7

7 A (WITNESS TOBCIVIA) I recognize that the written

8 testimony appears to indicate that that vol ta ge relay will.

9 operate on a fault on the pressurizer heate rs, which wculd

10 reduce the voltage on the bus and therefore operate. Is

11 that satisfactory? Do I make myself clear there?

12 In other wor'ds, our testimony seems to indicate

13 that a faul,t on the pressuriner heater is what would reduce
,

O|

| (_/ 14 the voltage to the point at which the relay would trip and

15 disengage the pressuriser heater itself. I hope that

16 yesterday I indicated that undervoltage relay is connected

17 to the bus as a whole, and when that happens, as far as the

18 undervoltage relay is concerned, it does not know that the
1
|

| 19 voltage has been reduced because of a fault on the heater or
1

'1 20 a fault on another feeder, or wherever that may be on the-

21 entire bus.
.

22 The undervoltage relay does not discriminate. It

23 merely indicates that there is an undervoltage on that bus.

24 Now, when that happens, our undervoltage relay is set to
l

25 trip out the pressurizer heaters themselves. That does not

i (1) .
l
i
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() 1 sean that the pressurirer heaters were at fault that caused

2 tha t voltage to. dip. It may have been something else.

3 Ihe only backup that we feel we are providing

4 there is a backup to eliminate that pressurirer heater as a

5 possible cause of the problem and therefore leave the bus

6 free to. carry on the other load.
9

7 (Pause.)

- 8 Q Assume for a moment that the overvoltage

9 protection system does not work -- I'.9 scrry, the

,
10 overcurrent protection system does not work, and there is a

11 fault that is caused by pressurirer heaters. Does the

12 voltage drop low enough to actuate the undervoltace relays?

13 A (WITNESS TORCIVIA) As I have indicated in the

(~)
\_/ 14 testimony, I just grabbed the figure out of the air. We

15 have made no definite analysis of that vslue of current,

16 which is approximately 4,000 amps, just what the dip would

17 he on the bus at that tim e .

18 But if the 4,000 amps fault current develops and

19 is such, and does dip the voltage down below approximately

'N 20 92 perrent setting of the relay, it would trip it out. I

21 have not made a study of just how far it would dip.
.

22 Q Do you think there is a reasonable likelihood tha t

23 it would go belov 92 percent?

24 A (WITNESS TORCIVIA) Quite possible, quite possible.

25 33. TOURTELLOTTE: I have no other questions.

!

O
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.

1 BOARD EXAMINATION
I

2 BY DR. JORDAN.

3 0 3r. Torcivia, I am really puzzled. Yesterday you

4 did say you were not relying on the undervoltage relays to

5 detect a fault in the pressuricer heaters?

!

6 A (WITNESS TORCIVIA ) That's correct.
7

7 0 That was your testimony?

- 8 A (WITNESS TORCIVIA) Yes.
.

9 0 Iherefore, that does seem to me to be inconsistent

10 with your statement here. I hear what your explanation has

11 been, but if I resd what it says, I just cannot arrive at

12 the conclusion that you are not relying on the undervoltage

13 relays to open 'Ip the circuit in the case of a fault in the

O
.

14 pressurizer heaters. The sentence doesn't say that to me.

15 A (WITNESS TORCIVIA) The testimony?

16

17

18

19

|
'

*) 20<

| 21
.

22
!

23

24

25

O
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() 1 0 Yes. Sho u ld n ' t the testimony, that line, be

2 rew ritten then to correspond ?

3 A (WITNESS TORCIVIA) Yes. !

4 0 When you come back next time, could you have it j

5 revised line?

6 A (WITNESS TORCIVIA) Definitely.

')
7 THAIRMAN SMITH: Is there any confusion about the

- 8 line that is involved? It is page 6 of the testimony. It

9 is: " Voltage on the emergency bus for a fault pressurirer

10 heaters would also cause the under-voltage relays (refer to

11 item 2 in the preceding pa ra g ra ph ) to cause opening of the

12 main pressurizer heater supply breaker to isolate the fault

13 by a sh unt trip independent of the over-current trip."
,

f''
14 DR. JOEDAN: I have one or.two clarifying

15 questions, and I will not go into the ma tter that we are

16 going to talk about next time concerning the loading of the

17 buses.

18 BY DR. JOEDAN:

19 C I need help in one or two respects. The main

20 feeder breaker, as shown on your figure 1 in your testimony,1 - *
3

21 I believe you said was set to open on a current of something
.

22 like 1200 amperes. Is that right?

23 A (WITNESS SHIPPER) That's correct.

24 C Supposing the fault were only -- was such as to

25 desv 1000 imperes.

O
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~h 1 A (WITNESS TORCIVIA) Please bear with me.(O
2 Q If the f ault were such as to draw only 1Q00

3 amperes, what power would that represent? Then there would

4 be no tripping; isn't that correct?

5 A (WITNESS TORCIVIA) The distribution breakers.

6 0 The distribution breakers would trip?
1

7 A (WITNESS TORCIVIA) Would trip.

. 8 Q What current level are they set for?

9 A (WITNESS TORCIVIA) Between 950 and 1100 amps.

10 0 Then let's assume tha t the fault drew only 900

11 amperes. There would be no breakers tripped?

12 A (WITNESS TORCIVIA) No. If you would make it down

13 to 800 amps --

14 0 Let's take 800.

15 A (WITNESS TORCIVIA) -- then I could give a better

16 answer.

17 0 Your number then? I will see whether I will want

18 to abandon my number. What power is that?
|
'

19 A (WIINESS TORCIVIA) That would take approximately

*' 20 I am sorry, you asked what power or what time?--

21 0 What power?
o

22 MS. WEISS. Please use the microphone.

23 BY DR. JORDAN:

| 24 Q How much power would that draw from the diesels,

| 25 that fault? Is it 800 times 480 times the square root of

|
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O 1 3?o
2 A (WITNESS SHIPPER) 555.

3 A (WITNESS TORCIVI A ) 665 KVA.

4 Q Kilowatts?

5 A (WITNESS TORCIVIA) Yes.

6 MS. WEISS: You said "KW."

~)
7 WITNESS TORCIVIA: In this case they are both

- 8 equal, KVA and KW, with the pressuricer heaters. May I add
,

9 this --

to CHAIRMAN SMITH: I doubt whether the reporter got

11 that. What did you say about the KVA?

12 WITNESS TORCIVIA: !n this case, because ~the

13 pressurizer heaters are resistant-type equipment, the KVA,

r) .

(/. 14 as we refer to it, and the KW, are very, very equivalent.

15 WITNESS SHIPPER: Let me clarify one thino on

16 this: The breakers would trip at that value.

17 BY DR. JORDAN:

18 G I see.

19 A (WITNESS SHIPPER) It would take a longer time for

'' 20 them.

21 Q But they would trip?
.

22 A (WITNESS SHIPPER) Yes. 800 amps, it would take

23 approximately th re e seconds for the distribution breaker to

24 trip.

25 C What is the lowost at which they would trip for

1

m/\_
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() I continuous current?

2 A (WIINESS SHIPPE3) About 85 amps.

3 0 Who much?

4 A (WITNESS SHIPPER) 85 amps.

5 Q Is SE amps representing less than 125 kilowatts?

6 (Witness conferring.)
9

7 A (WITNESS TORCIVIA) Dr. Jordan --
i

8 0 Wait a sinute. Let me ask Mr. Shipper what power-

9 level is 95 asperes?

10 A (WITNESS SHIPPER) Let me clarify one thing. When

11 we are talking 85 amps, we are into the single phase

12 breakers. Before, we have been talking three phase.

13 Q All right. I see.

14 A (WITNESS SHIPPER) At the single-phase level, tha t

15 is 40 KW.

16 Q How much?

17 A (9ITNESS SHIPPER) 40 KW.

! 18 Q With three phase, is that 120? That checks then?

f 19 A (WITNESS SHIPPER) Yes, approximately.

l *
! 20 C It would seem they are set slightly below the

j 21 power drawn by the heaters, which is 126 KW.

22 A (WITNESS TORCIVIA) 42 KW.

23 MR. POLLARD: I am being confused, and I think I

24 see the reason why. I hate to interrupt. You postulated .

25 certain value of current, and these witnesses are assuming

.
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(~s) 1 all tha t current goes through one of the three distribution
s

2 panel breakers, whereas the 126 KW is distributed among all

3 three.

4 DR. JORDANS I think you're right. Thank you. My

5 main problem was answered earlier.

6 BY DR. JORDANS
7

7 0 I as now looking at a document from the NRC, ICE

- 8 Bulletin 79-019, Supplement Number 3, " Environmental

9 Qualification of Class 1-E Equipment." This was dated

to October 24, 1980. Under item number 1 it says: "The

11 qualification information for equipment needed to achieve
i

12 and maintain a hot shutdown condition must be submitted not

13 later than November 1, 1980; and, B, the qualification

14 information for equipment required.to achieve and maintain a

15 cold shutdown must be submitted not later than February 1,

16 1991."

17 Dces that include the pressurizer h eaters? And

18 are the pressurizer heaters qualified in accordance with

19 this ICE Sulletin?

*' 20 A (WITNESS SHIPPER) As far as the pressurizer

21 heaters themselves are concerned, I do not know.
.

22 DR. JORDANS That's all the questions I have.

23 CHAIRMAN SMITH: Mr. Trowbridge?

24 MR. TROWBRIDGE: I have no more questions.
;

25 CHAIRMAN SMITH: What was the assumption? That we

f'
\-)T
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() I would have to bring these witnesses hark?

2 3R. TRCWERIDGE: These witnesses will be back our

3 first hearing day after the first, after New Year's.

4 CHAIRMAN SMITH: Solely to supply the information

5 about the diesel loading?

6 MR. TROWBRIDGE: Yes.

"I
7 OHAIRMAN SMITH: Do we have agreement as to the

8 information that is to be supplied? Is there any area of-

9 ronfusion?

10 MR. TROWBRIDGE: I described it as best I could,

11 the tables that we intend to develop. They haven't been

12 done yet. I think it is a fairly accurate forecast of what

13 they will look like.
'

(^')
| (_/ 14 MS. WEISS: Mr. Chairman, we would revnew our

|
15 requect, and maybe Dr. Jordan is in a position now to know'

16 whe ther he would like to see these two. But if these tables

17 are coming in on the diesel loading, we would renew our

18 request for the underlying calculations. This is not

19 something that is just mechanical. You don't just go and

*: 20 add up a nameplate rating on the equipment. You have to

21 apply service f actors, power f actors, which involve an
-

22 exercise of engineering judgment.

23 At this point, I don't think the Licensee can

24 seg ue that there is any prejudice to producing these

25 calculations, since they are going to produce a summary of

!
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() 1 them or the results of them, and certainly isn't going to

2 delay the proceedino any. We would renew our request for

3 that at this point.

4 MR. TROW 3 RIDGE: I don 't have any problem with

5 that. We have a piece of paper that Mr. Torcivia and Mr.

6 Shipper can bring with them, their calculations so they can
'Ŝ

7 answer questions. We have that choice. We will be prepared

8 to talk to the basis f or the calculations, the backup for- .

.

9 the calculations.

10 YS. WEISS: That's an improvement, but that is not

11 the same as giving them to us beforehand so that we can be

12 prepared to do questioning.

13 1R. TROWBRIDGEs There isn't going to be s, lot of
s

(/ 14 lesd time on this. There are not many working days between

15 now and January 5.

16 MS. WEISS 4 I am going to press the request. We

17 want to be able to look at these. Mr. Torcivia says he has

18 them. It is not s matter of making something up. And we

19 have enough working days so that we can look at them and

q 20 prepare our questions on them.

21 TR. TROWBRIDGE: Mr. Chairman, I think that we
.

22 will produce them. I doubt that UCS will need very many

23 days to review them or prepare their questions. I am no'

24 sure wha t Ms. Weiss wants during the heainq or --

25 MS. WEISS: I would like to have those-

O
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() I calcula tions in my office d uring the week between Christman

2 and New Year's. .

3 MR. TROWERIDGE4 They will not be available during

4 that time. It is going to take some time to put these

5 together.

6 MS. WEISS: Mr. Torcivia said he had done
7

7 calculations. I am not asking him to do something new.

- 8 MR. T3043 RIDGE: We are talking sbout two

9 different sets of calculations.

10 CHAIRMAN SMITH: That's my concern.

11 MR. TROWBRIDGEa I have been talking all along

12 about the ralculations associated with these new tables that

13 we a re talking about. I misunderstovd you. You are talking

O .

14 about the calculations that Mr. Torcivia said had been made

15 before in connection with the capability of the diesel; is

16 that correct?

17 MS. WEISS: The calculations which are the

18 underlying calculations which result in associating a

19 particular load with a particular piece of equipment, I

S 20 sssume you take the nameplate rating, you apply a service

21 factor, a power factor. I assume he is going to use those
a

22 same numbers even if he is going to use part and not all of

23 the equipment.

24 MR. TROW 3 RIDGE: Let me have a moment with Mr.

25 Torcivia to find out what he has got and what we can give

,r
N
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(} 1 you.

2 (Counsel conferring with witness.)

3 MS. WEISS 4 We also have some more questions.

4 (Discussion off the record.)

5 MR. TROWBRIDGE: Mr. Chairman, I would like to

6 make a suggestion. We don't have in a drawer a file ma rked
7

7 "Csiculations." We wo uld like to sit down, I think, right
|

8 now with Ms. Weiss and Mr. Pollard and see if we can't agree

9 on wh:t it is thav would like to have in the way of backup

10 data. I think we can save some hearing time if we did that.

11 CHAIRMAN SMITH: All right. That's fine. In any

12 event, these witnesses are going to return?

13 MR. TROWBRIDGE: They are going to return.

14 CHAIRMAN' SMITH: I will leave 1,t up to yous We

15 will either adjourn, or you can -- -

16 MR. P3LLAdDs We have one more thing we would like

17 to do on the record, not questioning, just to make sure that

18 we are all in agreement as to what are the outstanding items

19 of information that are going to be supplied later.

M 20 CHAIRMAN SMITH: In addition to the --

21 MB. P3LLARD: In addition to the tables.
o

22 CHAIRMAN SMITH: to the tables and the--

23 quasi-calculations or whatever they may have been?

24 MS. WEISS: Right. I have gone through my no tes,

25 and there were several other things remaining. What we
a

O
U
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() 1 propose to do is save our q uestions until the witnesses come

2 2 back. I would just like to state what my notes reflect

3 about what are the remaining outstanding questions other

4 than the tables.

5 I have also noted that the question of confirming

6 the three signals, and particularly the 400-pound reactor
9

'

7 coolant system pressure sicnal, there is a question

- 8 outstanding as to what engineered safety features are

9 actuated by that signal. My notes indicate that the

10 witnesses had undertaken to provide that information later.

11 Ihe second question that I have is the witnesses

12 were asked whether revision 12 of emergency procedure

13 120 2-29 sad amenduent 22 of th e restart report accurately
,

14 recite th a design at restart with respect to the Kirk Key
L

15 interlocks.

16 My notes reflect the witnesses were also going to

17 check on that. I also have a question of Dr. Jordan's

18 op?n. It say hav? been ours. My notes are not clear. But

19 the question was whether the Kirk Key interlock system is

20 used in any situation other than a loss of off-site power.*

3

21 I believe that is an open question as well.
1 .,

22 MR. TROWBRIDGE. Do you recognize-the question? I

23 recognized the first two questions. I don't recocnize this

24 one.

25 WITNESS SHIPPER: No.

O
4
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() 1 55. WEISS: I have it marked in my notes. Do the

2 witnesses think that they answered that question already, oc

3 does it not just sound faniliar at all?

4 WITNESS SHIPPER: The question does not sound

5 familiar.

6 MS. WEISS: Maybe I will just serve notice on you
"r

7 that we will ask you that question when we come back on.

- 8 33. TROWBRIDGE: Would you restate it?

9 MS. WEISS: Whether the Kirk Key interlock system

to is used in any situation other than loss of off-site power?

11 WITNESS SHIPPER: As it pertains to the

12 pressurizer heaters?

13 MS. WEISS: Yes.

14 MR. TROWBRIDGE: We will be prepared to answer

15 that question.

16 MS. WEISS: Those are all the questions that my

17 notes indicate to be open.

18 MR. POLLARD: I have one final item which relates

19 to the questioning that Dr. Jordan picked up after Mr.

') 20 Tourtelotte finished. As I understood how it was left, the

21 witness was going to come back with a rewrite to page 6 of
4

22 his testimony. During the recent break I consulted with the

23 staff, and the staff can correct me if I am wrong. What I

24 would prefer to ask the witnesses to do is to compare their

! 25 w ri tten testimony with the testimony they gave in response

O)v

|
|
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;

1 .

i
1 to my cross examination and decide which one needs to be'

1 2 corrected. I am not yet convinced that it is the written

3 testimony that's wrong..!

-

4 DR. JORDAN All right. That's fine.
,

| 5 CHAIRMAN SMITH: Anything further before we

i
6 adjourn?

;

; 5
7 (No response.)4

i

8 CHAIEMAN SMITH: Then we vill meet on January 6 at
'

' . . .i

9 10:00 a.m.

10 ('4her eupo n , a t 11: 30 a.m., the hearing was |

,

j 11 adjcurned, to reconvene at 10:00 a.m. Tuesdays January 6,

12 1981.) .

!
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