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. 3 UNITED STATES OF AMEFICA

2 NUCLEAR REGULATORY COMMISSION

_____________ _ _ _:3
:

4 In the mattar of: :
:

5 MFTROPOLITAN EDISON COMPANY : Docket No. 50-299
: (Restart)

6 (Three Mile Isisnd Unit 1)
:

'
;__ ____ _ ____-___

7
i

8
* 25 North Court Street,

9 Harrisburg, Pennsylvania

10 Tuesday, December 23, 1960

11
Evidentiary hearing in the above-entitled

12 matter was cesumed , pursuant to adjournment, at 9:02 a.m..

13 REFORE:

.IVAN W. 53ITH, Esc., Chairman,34
Atomic Safety and Licensing Roard

15
DR. WALTEP H. JORDAN, Member

16
DR. LINDA W. LITTLE, ide mbe r

17
Also precent on behalf of the Ecata:

18
15. ?CRIS MOPAN,
Clerk to the Roard39

APPEARANCES:
. 20

Cn behalf of the Licensee, Metropolitan EdisCn
21

Company:
.

GEORGE F. TROWBRIDGE, Esq.-

THOMAS A. RAXTER, Esq.
23

DELISSA A. RIDGWAY, Esq.
Shaw, Pittman, Potts and Trowbridge,

24
'18CG Y Etreet, N.V.,
ashington, D. C.25
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1 Cn behalf of the Commonwealth of Pennsylvania

2 ROBERT ADLER, Esq.
Ascistant A t to rn ey General,*

<

3 505 Executive Ecuse,
Hstrisburg, Pennsylvania

4 WILLIAM DOENSIFE,
Nuclear Engineer

5
Cn behalf of Union of Concerned Scientists:

6
ILLYN WEISS, Esq.,

''
7 30BERT D. POLLARD

Harmon C Weiss,
;

8 1725 I Street, N.W.
Washington, D. C.-

9
Cn behalf of the Recula tory Staf f s

10
JAMES TOURTELLOTTE, Esq.
JAMES 3. CUTCHIN, IV, Esq.11

Office of Executive Legal Director,

. 12 United States Nuclear Pegulatory Commission,
Washington, D. C.
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% 1 P R 0 C E E D I N_G---S-

CH AIE"_ AN SMITH: On the record.2

3 You ray proceed when you are ready, Mr. Trowbridge.

33. TROW 9?IDGE: All right.4

5 Whereupon,

6 PAUL EHIEPE2, JR-

~

7 JOSEPH TORCIVIA

8 resumed the stand, having been called as witnesses by
.

9 Co un sel for licensee ".etropolitan Edison , and having

10 preViously been duly sworn, were further examined and

testified as follows:33

12 RESUTTAl EXAMINATION -- Recumed

13 BY 3R. TECWER!DGE:

() 14 0 "r. Torcivia, would you turn, please, to page 4-0

1 'of Mr . Polla rd 's testimony , beginning about the -- a t the15

16 end of the sixth line on that -- excuse me, beginning -- the

17 sentence beginning at the end of the sixth line, '! r . Pollard

18 makes the sta*2 ment, "The TMI 1 design does not provide

19 safety grade isolation devices between the non-safety crade

heaters and the sa f ety grade on-site eme rgency power supply."
. 20

.

Is Mr. Pollard's statement correct?21

A ( ITNESS TORCIVIA) No, sir.-

22

0 How shout the main feeder breaker? Is it. fully23
f

safety crade?24

A (WITNISS TORCIVIA) Yes.25
.

ss/'
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'

0 How about the distribution breaker?1

i

2 A (WIThISS TORCIVIA) That in itself is safety crade
.

3 wi th the exception that it is not in an. area which is

4 seismically, fully seismically q ualified .

5 0 I think you may need that oicrophone a little

6 closer.

7 Turning to page 4-5 of Mr. Polla rd 's testimony ,
*

8 Mr . Pollard refers to IEEE Standard 38u as endorsed by
.

g Regulatory Guide 1.75. Th e version of IEEE Standard 383

10 referenced in 1.75 is the 1974 version. Has a later version

of IEEE 394 been adopted?11

12 A (WITNESS TORCIVIA) Yes, sir.

13 0 That is officially approved, not just for trial

() use?14

15 A (WITNESS TORCIVIA) To the best of my knowledge.

'

MR. TROWBRIDGE: M r. Chairman, I would offer for16

17 identification, I believe it is Licensee 's Exhibit 22, a

18 copy of IEEE Standard 354-1977.

! MS. WEIESi Are you offering this as evidence now ?39

HR. TROWBRIDGE: Eardon?20,

MS. WEISS: Are you offerinc this in evidence?
21

MR. TROWSRIDGE4 I am asking that it te iden tified.-

22

(Counsel distributing documents.)
23

(The document referred to was24
i
' marked Licensee Exhibit N' o . 2225

! [ ))\ %

!
i

!
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1 for identification.)

O
i 2 *S. WFISS: We have been given a document that

3 sta rts with page 7 Are the first six pages --

4 MR. TROW 3 RIDGE: That is the document I ha ve . I

5 have no explanation for its beginning with page 7.

6 3Y MR. TROW 3 RIDGE: (Resuming)

~

7 Q Mr. Shipper or hr. Torcivia, can you explain that?

8 A (WITNESS TORCIVIA) I believe the previous pages
.

9 is indexing and other -- I d on ' t have it on mine either.

10 0 Mr. Shipper?

A (WITNESS SHIPPER) Those are the approvals, the11

12 approval letters showing the various committees, various

13 persons on the committees.

0 dr. Ehipper, can you confirm that this 1977 -

34

version of IEEE 284 has been officially adopted?15

A (WITNESS SHIPPER) By the IEEE Standards
16

Committee, yes.17

CHAIRMAN SMITH: Where on the document do we see18

I 3#8*~~

19

:1R. TRCWBRIDGE: You have to look at the second20
.

21 page, left hand corner.

SY ?R. TROW 3 RIDGE: (Resuming-

22

0 r. Torcivia, does the IEEE 383-1977 standard
23

provide criteris for power circuit isolation devices,
24

including circuit breakers tripped by fault currents?
25

O
ALDERSoN REPORTING COMPANY,INC,
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,

1 A ("ITNFSS TORC!VIA) Yes, sir. Yes, cir.

s

2 O Should we be looking at Section 6.1 on psge 15 of

3 the document?

4 MS. "EISS: I object st this point. Mr.

5 Trowbridge has been leading this witness all througn his

6 examination. I think it has become troublesome to the point

~

7 where the witness is not testifying.

8 MB. TROWBEIDGE: I would concede the technicality,
.

9 Mr. Chairman. I think this speeds the precess up. If rs.

10 Weiss really has a technical qua rrel, or Mr. Pollard does,

with the obvious answer, I would suggest sne make her11

12 objections th en .

13 CHAIRMAN SMITH: The standard that should be

() 14 applied in a proceeding like this is the leading of such a

15 nature that the interrogator is supplying the answer to the

witness. You don't think that is the case, do you?16

MS. WEISS: I do. I didn't object earlier because37

I thought it was a way of speeding things up, but I do think18

he has been giving the answers.19

CHAIEMAN SMITH: All right.,os
.

BY MR. IROWBRIDGE. (Resuming)
21

C Mr. T reivia, can you identify the pertion of IEEE-

22

384-1977 which provides criteria for power circuit isolation
23

<

devices?24

A (WITNFSS TOECIVIA) I'm looking at 6.1.2.1,
25

. (ss
i
i
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1 circuit breaker tripped by fault currents. I presume that

O
2 is what you are referring to .

3 That is a subsection of 6.1?^

A (WITSESS TCBCIVIA) That's correct.4

5 0 Does 6.1.2.1 -- it is obviously labeled Circuit

6 Breaker Tripped by Fault Currents. To avoid a leading

'

7 question, I will qucte the first portion of 6.1.2.1, "A

8 circuit breaker automatically tripped by fault current
..

g qualifies as an isola tion de vice , provided the following

10 coordina tion criteria a re met."
The first criterion, numbered 1, starts, "The11

12 breaker time overcurrent trip characteristic for all circuit

13 faults will cause the breaker to interrupt the fault current

/~T prior to initiation of a trip of any upstream breaker."34
\-)

15 Mr. Torcivia, does the TMI circuit breaker design

16 mee t Criterion 1?
A (WITNESS TORCIVIA) Yes, sir.37

18 0 In what respect?
r

! 19 A (WITNESS TORCIVIA) If we may refer to Figure 1

- again --"O.

DR. JORDANS Of your testimony?
21

WITNESS TORCIVIA: Of the testimony, yes, that is-

22

correct.
; 23

May I say this? The prompt answer would be that
24

the time current settings of each individual breaker has
f 25
|

4

s._/

ALDERSoN REPORTING COMPANY. INC,
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1 teen coordina ted so as to be able tc trip th e downstream

2 breaker first, and up down tha line in accordance with this,

3 bu t the Figure 1, the distribution breaker settings are such

4 that it will trip before the main feeder breaker will trip.

5 The' main feeder breaker also has been ret so as to trip

6 before tha main breaker is tripped, so our coordination is

~

7 in accordance in that the downstream breaker, which is the

8 distribution braaker, will trip first, and the main feeder
.

9 breaker, and then the rain treaker. They are stepped up.
.

10 BY MF. TECWERIDGE: (Resuming)

0 Did you testify yesterday, .ir. Torcivia, that11

12 there is a time delay in the setting of the main bus breaker?

A (WITNISS TORCIVIA) That is correct.13

() 14 0 So that the distribution and feeder breakers would

15 trip before the main bus breaker.

A (9IT.TESS TORCIVIA) Distribution and feede r16

breakers are set to trip before the main breaker.17

18 0 Even on a large fault current?

A (WITNESS TC2CIVIA) That is correct.39

0 Criterion No. 2, Mr. Torcivia, reads, "The power20.

source shall supply the necessary fault current for21

sufficient time to ensure the proper coordination without'

22

loss of function of Class 1E loads."23

Does the T .* I 1 design meet that criteria?
24

A ( ITNESS TORCIVIA) Yes. The rating and
25

, s
|

.
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1 characteristicr of the diesel generator are such as to

2 provide amplo power f or th e perf orma nce of the function of

3 the breakers.

4 0 Thank you.

5 Mr. Torcivia, is there available today a

6 commercially offered circuit breaker which is designed to
.

7 trip in the event of a short circuit but which is not

.
8 dependent on a signal derived from the fault current or an

9 effect of the fault current?

10 A (WITNESS TORCIVI A) Not to my knowledge.

11 Q Please turn to page 4-5. I guess ve are on 4-5 of

12 Mr. Pollard 's testimony . At the bottom of the page, Mr.

13 Pollard correctly quotes from Section 2.1.1.3.1.2 of the

Restart Report as it existed at the time he prepared his14

15 testimony.

A (WITNESS TORCIVIA) What page did you say?16

17 0 4.5 I am simply pointing out thete, Mr. Polla rd

18 has quoted from the Restart Report as it existed at the time

Mr., Pollard prepared his testimony.19

A (WITNESS TOECIVIA) I see.20-

Q Specifically, the quotation is that "the u80 volt
- 23

I
~

circuit breaker is the isola tion device between Class-1E and22

non-Class 1E portions of the design."
23

| This statement, 7.r. Torcivia, ir not repeated in
24

|

the same section of the Restart Report as subsequently
| 25

D)L
.

ALDER $oN REPORTING COMPANY. INC.
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s 1 amended by %mendment 22 to the Restart Report. This
,\

2 revision leads me to several questions.

3 First, Mr. Torcivia, did you have a major hand in

4 th e preparation of Amendment 22 and the revision of that

5 section of the Restart Report?

6 A (WITNESS TCRCIY!A) Yes, sir.

~

7 Q What occasioned th e Amendment 22 provision?

A (WITNESS TORCIVIA) The original Restart Report8
. -

9 was written on a general concept basis. As we developed the

10 design further, we became more detailed in our knowledge,

rather, more detailed in our explanation of just exactly11

12 what the design would be, and therefore we have incorporated

into the new Restart Report the more specific parts of the13

(~) 34 modification.
V

15 0 In amending the Restart Report, Mr. Torcivia, did

16 you mean to retract the statement in the original Restart

37 Report, that the 480 volt circ ui t breaker is the isolation

device between Class 1E and non-Class 1E portions of the
18

design , or is that statement still correct?
19

I

A (WITNESS TORCIVIA) The main feeder breaker, which
20,

is s till correct.21

'

Q The sta temen t is still correct?-

22
l

A (WITNESS TORCIVIA) That's correct.23

Q The circuit breaker to which the statement24

referred was which treaker?25
t

CE)|
f

I

ALOERSoN REPORTING COMPANY. INC,
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A (WITNESS TCRCIVIA) The main feeder breaker.gg 1

O
2 Q All right, thank you.

,

3 Would you turn to page 4-7 of Mr. Pollard's

4 testinony?

5 At the bottom of page 4-7, Mr. Pollard refers to

6 page 2.1-7 of the Restart Seport as it existed at the time

'

7 Mr. Polla rd prepa red his testimony. The Restart Report on

that page contained Section 2.1.1.3.1.5, entitled " Safety8
;. -

g E v a l ua tio r. . " At th e time of preparation of Mr. Pollard's

10 testimony, that sertion contained the following sentence,

"Taking into account the single failure criteria, faults on
33

12 the ROP system will, at most, cause the loss of one ES

13 syst em. "

(~)h
gg Mr. Torcivia, you explained that you had a major

%
, .

|
hand in the Amendment 22 revision, and what occasioned those

15

revisions?16

Was the deleted sentence that I have dust read in17

18 any wa y incorrect?

A (WITNESS TCRCIVIA) The word " system" in tnat
39

20 sentence . The rentence itself -- and I am reading now also
.

from the Eastart Report, which is a duplicate -- the old
21

Restart Repo rt, " Tsking into account the single failure-

22

criteria, faults on the BOP system vill, at most, cause the
23

loss of one 460 volt ES system." The werd " system" wac the
24

disturbing point in that area. We would at most lose a bus
25

O
t../
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1 which is that bus which is on Figure 1, is referred to as

2 th e feed to the main feeder breaker, but not the entire

3 system. The entira system, froe my point of view, was to

lose the entire system between the 4160 volt feeding all of4

5 the control center buses.

6 Q So that if the term "ES system" we re changed to

"

"ES bus," the sta tement would be correct?7

A (WITNESS TOECIVIA) From my point of view, that is8
,

g correct.

10 0 I note that the deleted sentence becins with the

phrase, " Takin g into account the single failure criteria."11

12 Please identify the single failure referred to in

13 that phrase.

( '} * 3 '' FESS TOECIVIA) The main feeder breaker.34

15 0 sut for a loss of bus to occur, would not the

distribution breaker also have to f ail?16

A (WITNESS TORCIVIA) That is correct.17

18 0 hy was the distribution breaker not included in

the single failure criteria?
19

|

|
. 20 A (VITSESS TCECIVIA) We didn't take credit for that

distribution breaker because, ss previously explained,21

| although the breaker itself is qualified, the ares within'

22

which it is located is not f ully seismically qualified, and
23

therefore we did not take credit for it.y

Q Mr. Torcivia, turn back now to Yr. Follard's
25

a

! ALDERSoN REPORTING COMPANY,INC,
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3 scenario on page 4-3 and 4-4 :n that scenario, Mr.

i 2 Pollard, in paragrapn u, has postulated the loss, in this
I

l 3 case, failure to start of one diesel generator.

Does that constitute a single failure of a safety4

5 grade piece of equipmen t?

A (WITNESS TORCIVIA) Yes. There is no question.6
*

7 Q Does the scenario in your view involve a second
i

8 failure of a piece of safety grade equipment?
,

A (WITNESS TCPCIVIA) Yes, because as previously9

10 pointed out, that would involved the main feeder breaker,

which is a qualified breaker.
33

12 0 Turning to page 4-9 of Mr. Pollard 's testimony, in

the first full paragraph on that page, in the -- about in13

() the middle of the paragraph, Mr. Pollard ref ers to the N PC14

Staff Position No. 4, which is stated on page C8-3 of the15;

Safety Evaluation Repert.16
.

Will you look at the double asterisk f ootnote.
37

A (WITNESS TORCIVIA) Yes.I 18
l

C Does that correctly state position u?19

A (VITNESS TORCIVIA) Yes. It is in quotations.
20.

0 Will you please indicate how the TMI 1 design
21

meets the requirements of the staf f position ?*

22
'

A (WITNESS TORCIVIA) Would you repeat that question?
23

0 Will you please indicate how the TMI 1 design
24

meets the raquirements of tne staff position ?
25 ,

O
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1 A (WITNESS IORCIVIA) The main f eeder breaker is theO:

2 qualified breaker that interfaces with the emergency buses.

3 Q I didn't hear the last part.

; 4 A (WITNESS TORCIVIA) It interf aces with the

I emergency buses. The main feeder breaker is the qualified5
.

6 it ** *
.

7 C Turn, please, to page 4-11, Mr. Pollard's

.
8 testimony. In the first f ull paragraph on that page Mr.

j g Pollard questions the reliability and capability of the TMI

]
10 1 on-site power supplies to start and operate the loads

added as a result of the lessons Learned from the TMI 211

12 acciden t.

13 What, Mr. Torcivis, is the rating of the diesels?

A (WIT::ESS TORCIVI A ) 3000 KW.14

MS. VEISSa Did you ray 3000?I 15
i

WITNESS TORCIVIA: 3000 KW.16

3Y M3. IROWERIDGE: (Resuming)
37

18 Q Will thers, prior to restart, be written

procedures in effect which instruct operators not to correct
19

the pressurizer heater to the diesels unless the diesel
20.

1 ads have been reduced to the. point where adding the'

21

'

pressurizer heater load would not exceed the rated capacity,

22

! 23 f the diesel?

S. WIISS: Objection. I am sure it is not acing
24

to do me any good now, but he is leading the witness.
25

O
.
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,

(' 1 CHAIRMAN SMITHS If it is not going to do you any

2 good, then ion 't insult the Roard by making it.

3 15 . 'a* E! S S : I would like a direction tc counsol to

4 cease leading the ditness. Cbjection after the answer has

5 already been said to him is unfortunately not helpful.

6 CHAIRMAN S!ITHs I don't think that the answer is
.

7 by any means suqqested. It is either yes or no.

55. WEISS: And tha t is the assence of the leading,8,
,

g question, Mr. Chairman, when the witness is given the entire

10 scenario and the answer is ?lther yes or no, I suggest --

CHAIF5AN SMITHS It is a large scenario. I don't11

12 question it. I don't have the feeling that Mr. Trowbridge -

13 is supplying the answer to this witness. Obviously this

() man's background and role in the company, it is he, Mr.34

15 Trowbridge, who has the information which is being developed

in this hearing. However, I do believe that in view of your16
.

37 perception of it, that .Mr. Trowbridge should try to

18 accommoda te you.

MR. TROWERIDGEs ! will restate my question.
19

3Y 3R. TPCWBRIDGE: (Resuming)
20-

Q 3r. Torcivia, what, if any, measures will be taken'

21

'

to assure that connecting the pressuriner heaters to the
22

n-site power source will not overload the diesels?
23

A ('JITNESS TOECIVI A) Mr. Trowbridge, rather than
24

25 answer yes or no, if I may, in view of the situation, I

ALDERSoN REPORTING COMPANY,INC,
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3 would like to refer -- and I happen to have a letter with me

2 which I icsued to the Plant dated Augurt 11, 1980, as to the

|
3 changes which will te required in the procedures and which

4 are in the process of being made. ! vould like to read from

5 this letter.

6 "As part of the procedures which are to be
.

7 written, we are to add the following statement, ' Verify th a t

8 the diesel KW is below 287a before energizinq pressurizer
.

j g heaters. The total continuous diesel load must he kept at

i

10 or below 3000 XV.'" Those tre the words that would be#

included in the procedure when it is finalized.( 11

12 0 Wha t was the figure you used there ? -

13 A (WITNESS TORCIVIA) 2674
.

() 0 287"-14;

If the diesel is loaded at 2874 or below, would
15

the addition of the one group of pressurizer heaters cause
16

the load to exceed 3000 KW?17

A (WITNESS TORCIVIA) No, the pressurizer heaters,
18

the KW rating of the pressurizer heaters is 126, and
19

1 therefore we are adding 126 to 2874 As indicated n the20-

21 request as made for the chance in procedure, the total KW at
j

'

22 any time must not axceed 3000 K '/ , and the procedures include
various loads that could be unloaded safely should that KW

| 23

|
by any chance be exceeded.

24

xs soxsatocr- Thanx rou-: 25

O
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a

.' i ! have no further questions on rebuttal.

2 BOARD EXAMINATICN

i 3 EY DR. JOEDAN:
'

4 C I am sure Mr. Pollard would ask it, but since we

| 5 are on that pa rticula r paragraph, would you addresc ?.r.

6 Pollard's statement that Met Ed has not performed any
.

7 qualification tests to demonstrate the reliability.

8 Do you see Mr. Pollard 's statement there?
.

g 3R. TECW3 RIDGE: If Mr. Pollard were asking that

to question, I would object. Let me explain why.

! 11
The question here is whether -- the Contention

12 here deals with the question as to whether adding the

13 pressurizer hea ter load would af fect the reliability or

() 34 capability.

15 DR. JORDANS We will assume it is not meant the

16 qualifica tion test. I will not question this any further.

) ME. TECW? RIDGE: I don 't think that is a fair37
|

18 assumption. We have not brought a diesel expert with us.

We have brought somebody who knows about the connection of19

the power supply to the pressurizer heaters.20.

21 Obviously the Board is entitled to ask any
i

'

| 22 question it sees fit, as germane to this hesring. I did
I

! vant to make the point that as f ar as this Contention is
23

]

| concerned, it is only the question of what connecting u p --24

DR . JOEDAN: I unf.erstand, and you understand my
25

O .

|
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1, 1 position, too.

2 CHAI2 VAN SMIT.4 tr. Irowbridge, we have not taken

!

.

3 tha position throughout this hea ring that consistent with
1

I 4 your observations, if you wish the Board's concerns about

j 5 th e te stimo n y to go unexpressed, and you want to stand and

! 6 fall on the evidence you present, I think you are entitled

7 to that approach.
1

MR. IROWERIDGE: Mr. Chairman, I am making the8,

9 observation. ! am trying to make the observation, not as
1

! 10 well as I Might have, that I think "r . Jorda n 's q uestion ,

while a perf ectly proper question for the Board to put to11

12 the witness, should be understood to be a question outside

13 the scope of the Contention.'

() (Board conferring.)
34

i MS. WEISSs I wouldn't like this to pass with it
35

perhaps seeming that we concede tha t that question is16

37 outside the scope of the Contention, because we don't.

CHAIRMAN EMITH4 It is irrelevant whether it is18
I

outside the scope of the Contention when the Board asks
39

!

20 questions. You can raise it. If Mr. Follard ask s the
i -

question and Mr. Trowbridge objects, then we will decide if
21

i

it is in tha scope of the Contention or not.*

22
i

(Board conferring.)
23

,

1

MS. EISS: I take it Dr. Jordan's question will
24

no t be answered at this point?
25

4

| .

!
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1 CH AIE.M AN SMITH: Dr. Jordan elects net to, and he(}
2 is making assumptions. That does not foreclose Mr. Pollard

3 from asking whatever he wishes.

4 MS. WEISS: We may stand on what is in our

5 testimony.

6 CHAIEMAN SMITH: All right.
.

7 MS. Wr!SS: We would lika to see a copy of the

8 letter that Mr. Torcivia was reading from toward the end of
.

9 his testimony, before we go into the cross examination.

to CHAIRMAN SMITH: All right.

MR. TROWBRIDGEa Would it be sufficient for the11

12 moment to borrow Mr. Torcivia's copy? Ve have no other

13 co pies.

MS. WEISS * Sure.14

15 (Pause)

CROSS EXAMINATION16

PY MS. WEISS:37

18 0 This testimony is presented jointly by Mr. Shipper

39 and Mr. Torcivia. I would like for you to describe the

- 20 process by which you jointly prepared it, who drafted which

sections, if it was divided along any sort of sense of area
21

'

lines, and who had the final approval.22

A (WITNESS TORCIVIA) It was drafted -- correct me23

probably 95 percent b y myself,if I sm wrong, Paul --

24

submitted to Paul who made some more revisions and25

s

i -
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1 additions, and there was a final product. We did not()
2 communicate with eich Other in the drafting of it. I

3 drafted it in our own plant, transmitted it to Mr. Shipper.

He reviewed it and made his comments. We arranged it and4

5 submitted the final.

6 Is that correct, Paul?
'

,

7 A (WITNESS SHIPPER) Tha t is correct , a correct

g statement.,

9 0 Mr. Chipper, you have listened through the

10 rebuttal of yesterday and today.

| Do you agree with everything that has been said by33

I 12 3r. Torcivia in his rebuttal testimony?

A (WITNESS SHIPPER) Yes, I do.
tj3

() 34 0 You handed out a 1977 version of IFEE 384 without

( 15 the first six paget. You stated it had been approved.

Is it correct that it has been approved by the16

IEEE Standards Committee?37

A (WITNESS SHIPPER) To the best of ny-knowledge.
18

0 Isn 't it also correct tha t it is the ea rlier19

version of the IEEE Standard, the version which Mr. Pollard
20.

quoted and refers to in his testimony, which is endorsed
21

''

22 specifically in Regulatory 1.75?
Isn't it also true that it is specifically the

23

| version of IEEE 384 which is referred to by Mr. Pollard in
24

his testimony?
25

i

!

l
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A ('4ITNESS SHIPPER) I don't think that is a correct1

2 statenent.

3 MR. TROW 3 RIDGE: I don't think she finished her

4 question.

RY MS. WEISS: (Resuming)5

6 0 You handed out a 1977 version. Isn't it true tha t
.

7 it is the 1974 version which is endorsed by Regulatory Guide

1*7??
. 8

A (WITNESS SHIPPER) That is correct.9

10 Q Do you know if the NRC staff has approved the 1977

version of IEEE Stsndard 384711

12 A (WITNESS SHIPPER) I do not know if they have

13 approved or disa pproved the 1977 version.

() 0 Did you serve on the comnittee which wrote the34

1977 ve rsion ?15
'

A (WITNESS SHIPPER) I did not.16

Q 3either of you did?
17

A (WITNESS TORCIVIA) No, ma'am.
18

DR. JORDANS Ms. Weiss, you referred to the 1974
39

version. My copy of Reg Guide 1.75 says 1971 version.20-

MR. PCLLARD: Keep reading.
; 21

"

MS. WEISS: Page 1.75-2, the first full paragraph
-22

1 refers to IEEE Ftandard 383-197u.23

DR. JCEDAN: Thank you.
24

I was also referrinc to IEEE 279.25

,

1
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% 1 BY MR. POLIARDs (Resumino) j

2 C Tour joint testimony was also prepared on

3 Se ptember 15, 1980.

4 Were there any changes in your testimony as a

5 result of Amendment 22 to the Festart Repert?

6 A (WITNESS IORCIVIA) Were there any chances in the
.

7 testimony?

8 C As a result of Amendment 22 to the Restart Report,
.

g is there any change that is necessary to your testimony?

10 A (WITNESS TORCIVIA) None that I '<now of, no.

A (WITNESS SHIPPER) I agree with that.
33

12 Q Would you turn to page u of your testimony, please.-

13 The middle of the first full parag raph sta tes,

(j "Further, the rated capacity of the diesel has been verified34

as being capable of handline the heaters in addition to the15

safety related loads required durinc 15ss of off-site power
16

events."37

Mr. Torcivia, can you describe for me how the
18,

rated capacity of the diesel has been verified?
19

A (WITNESS TORCIVIA) The diesel generator was
20-

|

| oriainally tested for the 3C00 MW, fully tested for 3000
21

|
'

KW. It is f urther tested every mon th on a f ull loaded basis
22

of 3000 KW. We have developed all of the diesel loads which
23

are required for emergency conditions, calculated their
24

value, and added on the 125 MW f or the unit.
25

;

O
V

|
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1 C In the original qualification of the diesel, can
(

2 you deceribe for me that criginal qualification in terms of

3 how many tests were performed, in what manner the loads were

4 applied to the diecel generator, and what were the results

5 of the tests?
A (WITNESS TORCIVIA) I'm sorry, I don't know the6

.

7 details as you are requesting.

8 C Is it correct that you do not know how the
.

g capacity of the diesel generator has been verified as being

10 capable of handling the heaters in additirn to the safety

related loads?11

12 A (WITNESS TORCIVIA) From an engineering point of

13 view, the verification is based on the knowledge of the full

O
ratinc of the diesel, as developed, t{.erating of the() 34

-

15 equipment which is being added to it, and from that point of

16 view , our verification is the calculated verification that

we are discussing here at this time. The unit will be17

tested before startup for tha t pa rticular load .
18

Q How many times will it be tested for that load
19

before startup?20*

A (WITNESS TORCIVIA) That is something that will be
21

'

determined before the startup.
22

C Hw many s uch tests will be required to
23

.

| demonstrate that the diesel has this capability?
24

A (WITNESS TORCIVIA) From my point of view, one
25

,

l
l
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i would be sufficient.

2 A (WITNESS SHIPPER) I would like to add something
4

3 to that. Monthly tech specs require the diesel to be

4 started and loaded to its f ully rated capacity.

5 A (W!TNESS TCECIVIA) I thought I had put that point

6 across. I guess I didn't.
.

7 0 Mr. Shipper, on these monthly periodic tests, what

8 is the load applying to the diesel generator?
.

9 A (WITNESS TORCIVI.T) Would you repeat that question?

10 0 Excuse me, Mr. Shipper. ,

A (WITNESS SHIPPEE) Fully rated to the 3000 KW.11

12 0 It is your testimony that that is how much is
4

13 applied in the monthly periodic tests at Three Mile Island

() Unit 1714
3

15 A (WITNESS SHIPPER) That is the tech spec

'

16 requirement.

17 0 How is that load applied in a sense? Does it

18 duplicate the loading cf the diesel generator in terms of

the rate at which the load is applied, the steps in which19f

!

the load is applied as would occur during an actual event20-

such as loss of off-site power?
21

A (WITNESS SHIPPER) I would assume no. Th e re a so n'

22

I would make that assumption is because you do not fully run
23

through an ES actuation test on a monthly basis. I also24

think that when the plant is brought down for refueling5

)
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i outage , a n E5 actua tion test is run. I am not sure if it is

2 run with loss of offsite pover. Excusa me, with simulated

3 loss of offsite power.

4 09. JORDAN 4 Could I ask , a re these diesels new

5 diesels for T3I 1, or are they the same diesels that have

6 been there before? Are these a new set of diesels for
~

7 restart? They are the same dierels?

8 WITNISS SHIPPEE: These are the diesels that have.

9 been licensed with the plant.

10 U3' JORDAN: I see.
,

EY MR. POLLARD. (' R esu min g )
11

12 0 Yr. Torcivia, back to the sentence which we began

13 on , where you testified , along with M r. Ship per, that "the

() 34 rated capacity of the diesel has been varified as being

15 capable of handlin; the hesters, in addition to the safety

16 rela ted ioads reqcited during loss of off-site power

17 events," as I understood your answer wnen I asked you how
,

has that been verified, you referred me in part to the tests18

th a t were originally done en the diesels for their
i 19

20 qualification, and then in answer to a subsequent question,-

21 you testified that you did not know the nature of those
'

original tests.22

W uld it then be also correct that then you do not
i 23

know in what manner the capacity of the diesel has been24

verified?
. 25

O
V
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3 A (WIT 3ESS TCRC!VIA) I think it is being twisted a

2 little.

3 0 You are going to have to use the microphone. I

4 can't hear you.

5 A (WITNESS TORCIVIA) The acceptance of the diesel

6 generators was done at some time back. The actual tests
,

~

; 7 that took place in accepting these diecel generators, at

,

8 that point, I do not have the full knowledge of those tests,

g but they were accepted on the basis of 3000 K '4 .

10 0 AOC'OtEd D7 Wh037

A (WIT 3ESS TORCIVIA) By Metropolitan Edicen11

12 Company, I must assume. If you are looking for specific

13 individuals, I don't know.

() 14 0 Tha t 's fine .
,

15 Did the NRC staf f accept the diesel generators on

the basis of those original tests, or don't you know that?16

A (WITNESS TCRCIVIA) As I have already indicated, I17

do not know the detail of exsetly what happened. I have the18

3000 KW figure, which is the established figure lor the
39

20 rating of that diesel, and that is the rating which we are.

wo rk in g with.
21

'
0 So that it could very we ll b e , if you went back22

and reviewed the original qua*.ification tests which form the
23

basis for Yet Ed accepting these diesels, you migh t actually
24

change your mind that those original acceptance tests
25

O
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3 provide an adequa te technical basis f or verif ying the

2 capacity of the diesel generator?+

3 ) (WITNESS TORCIVIA) I imagina anythine is possible.

4 0 You testified that the rating of the diesel
,

5 generators is 3000 XW. Is that their continuous ratine,

6 their 2000 hour rating, or their short time ratin;?
.

7 A (WITNESS TORCIVIA) That is the 2000 hour ratinc,

. 8 as far as I can recall.
9 C What is their continuous ra ting?

10 (The Witnesses conferred.)

WITNESS TORCIVIA: Mr. Shipper is saying he11

12 doesn't believe -- I agree with him -- that there is a

13 definite, specific, f ull time rating which is done. 'Je have

() used that ratina se all times. There is a 3000 hour ratino34

15 3000 KW rating.--

'

3g '4ITNESS SHIPPERS To the best of my kncvledge, the

17 2000 - yes, the 2000 hour and the continuous ratinc came

about at some time around the mid '70s. These diesels were18

purchased and shipped to the site in the early '70s. They39

a rating of 3000 KW. Going back to the20 were rated a t-

manufacturer, the best information we can receive from them
21

*
is that the 3000 KW is a 2000 hour ra ting. That is the only

22

rating we can get on the diesel.
23

BY MF. POLLARD: (Besuminc)24

0 You have specifically asked the diesel generator
25

O
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3 manufacturer for the continuous rating, and he told you that

2 there was none? !s that your testimony?

3 A (WITNESS SHIPPER) You are misinterpreting what we

4 said. We were looking for the higher rating, the short time

5 ra tin g s . The only rating they would cive us was the 2000

6 hour rating.
.

7 0 Let me try one more time.

What is the continuous ra ting of the Three Mile8.

g !sisnd Unit 1 diesel generators?

WITNESS ICRCIVIA: Mr. Chairman, may I say this?
10

I did not come prepared with those details, although we do
11

12 have those details available to us at the plant. As far as
,

13 the specific data of the diesel is concerned , I don't thinkl

(,) we can go much further in this without giving some pos.sibly
34

;

15 erroneous answers.
I would like to stick to the scope of the original

16

Contention. You can understand my position.
17

CHAIEMAN SMITH: *r. Torcivia, there has been no
18

objection from Mr. Trowbridge, so absent that, you are
19

required to anrwer the question. However, you should, as
20.

:

you have been, you should clearly identify what you are
21

.

prepared to say with reliability and be comfortable with it'

22

or not.23

WITNESS TCBCIVIA: That's the problem.
24

CHAIRMAN SMITH: You just tell what ycu know and
25
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1 what you don 't know.

2 BY MR. POL 1AR0s (Resuming)

, 3 C An acceotable answer, if that is the truth, is I
!

4 don ' t know.

5 A (WITNESS TORCIV! A) It would not be ontirely the

6 truth because although I do know, I do not remember the
.

7 exact figures and date because this has gone back quite a

8 few years..

9 Now, '' r . Shipper was involved in rhe original

to design. I came in at a la ter da te, so I would not be saying

the truth to say that I do not know. I do know, but my33

12 figures may be a little confusing.

13 BY MS. WEISS: (Resuming)
,

14 C I take it that neither of you is p.repared to say

15 no w wh a t the continuous rating of the TMI 1 dieselr is?

16 MR. TROW 9 RIDGE: I object at this point. This is

17 double-teaming the witness when Ms. Weiss -- i t has worker

18 properly when Xs. Weiss starts a line of cross examination

39 and then turns it over to Mr. Follard and he cets into the
technical. I do not think it is proper fCr .Yr. Pollard to* 20

cross examine and for ".s. Weiss to jump in and try and help21
.

Out*22

CHAIhMAN SMITH: Double-teaming is very23
'

subjective, I cuess. It depends upon the timin g of the24

25 questions which aren't reflected in the transcript, and

'

|
-

|
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1 other factors. If you perceive it that way, I am su're that

''eiss doesn't want to ca use any difficulty. I didn't2 MS' "

3 perceiva it as doucle-teaming.

If Mr. Follard can ask the questions, then why4

5 don't you have him do it without delay?.

6 MS. WFISS: I just jumped in a t that point because

.

I thought we were being double-teamed by the witnesses. I7

8 don't think anybody can claim that these witnesses are being
,

g badgered. I am just tryinc to get a clear answer to the

10 question.

CHAIRMAN SMITH: Some of the difficulty is we are
11

12 not allowing the witnesses to state in their own way what

13 their reach of knsvledge on the issue is. You can put words
,

in their mouths, which is okay as cross exaoination, but now14

I think we have come to the point where they should be
15

allowed to state on their own what they know and what theyi 16

don 't k now about the rating of the engines.
17

15. WEISS: That's fine. I think that my question
18

' -- if we could get an answer and then they could explain why
39

they don't know.20, -

CHAIBUAN SEITH: X r. Shipper, why don't you tell
| 21
l

us what you know about the rating of tne diesels?~

22

WITNESS SHIPPER: To the best of my knowledge, the
23

diesels, at the time they were purchased, were purchased as
i 24

25 a 3000 KW unit. Subsequent to that, to that purchase and

|
'
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1 delivery on site, the diesel manufacturers came up with an'

2 eight hour rate, 2000 hour rating and a continuous rating.

3 CHAIRMAN SMITH: You mean diesel manuf acturers in

4 general?
.

5 WITNESS SHIPPER: As an industry. At that point

! 6 they did not go and backfit the previously delivered units.
'

7 What they did do, they said the ra ting tha t we had given you

8 is a 2000 hour rating. That is my understanding cf the
,

9 situation.
10 EY yS. WEISS: (Fesuming)

13 0 I understood you to explain that.

12 The next question is do you have any way of

13 knowing now what the continuous rating is for the TMI 1

O ete=et='24
.

A (WITNESS SHIPPER) As I previously stated, the15

16 manufacturers will give you the rating based on 2000 hours.
I

37 Q The answer is no, you do not know what the

| continuous rating is, correct?
18

A (4ITNESS SHIPPER) The answer to your question
39

would -- in yes and no terms, no, I dc net know.20.

Q No, you do not know.
| 21

- CHAIRMAN SMITH: If you feel a need to explain an
22

answer, you will either indicate to the Eoard or have
23

nfidence in your attorney to --
24

ITNESS * IPPER: I think the clarification that I25

:

ALCER$oN REPCRTING CCMPANY. INC,

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

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



1

1

9140 '

1 explained previous to this should clarify the ansvar.
(

2 RY hR. POLLARD: (Resumino)

3 C Mr. Torcivia, in your professional knowledge of

4 diesel generators as they now are on the market with

5 continuous ratings,. 2000 hour ratings, and short time

6 ratings, would you agree thtt the continuous ratinc of a
.

7 diesel genera tor is gene rally less than the 2000 hour ra ting?

8 A (WITNESS TORCIVIA) Yes -- pardon me. Would I
.

g agree that it is less than a 2CCO hour rating?

10 C Yes.

A (WITNESS TORCIVIA) Normally it is, yes. I am11

12 making a hesitation there because I thought I came across

13 sometime back where one manufacturer said the continuous

() rating was a 2,000 hour rating, things of tha t na ture. So34

1s yes.

16 C That one exception was not the TMI Unit 1.

A (WITNESS TORCIVIA) No .17
,

18 0 In determining the loadc to be applied to the

~

diesel generators, you have testified that you have added up39

the loads to make rure that they don't exceed 3000 KW.20-

Dic you determine the magnitude of the loads using21
'

the procedures specified in Regulatory Guide 1.9722

A (WITNESS TORCIVIA) Would you refresh my memory on23

Regulatory Guide 1.9 and wha t it says?24

0 Regulatory Guide 1.9 covers the subject matter of25

O
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1 selecting the diesel generstors to have sufficient capacity

2 to carry their Icads, and it talks about the var 10uc ratings

3 of diesel generstors. It talks about methods of determining

what the loads should be. One method is given for the CP4

5 stage, a diffarant method is given for the operating license

6 stage.
.

TR. TECW3 RIDGES Mr. Chairman , I a sk that if Mr.7

8 Pollard is going to use Req Guide 1.9 in his questioning,
,

g that copies be made a valiable to counsel and witnesses.

MR. FOLLA3Ds Mr. Chairman, if tha t is 'r.10

Trowbridge's wish, I will htve to ask the question in aij

12 different way because I did not bring with me sufficient

13 copies of Regulatory Guide 1.9.

On the other. hand, this witness is apparently put14

forward as a professional expert. I would assume that in15

his knowledge of working with nuclear power plants, in
16

37 utilizing diesel generators for emergency power sources, he ,
,

i

18 would have run across the NRC's Regulatory Guide 1.9.
|

| 39 fR. TRCWBRIDGE: Running across 1.9, Mr. Chairman,

is not the sa me as having a copy here, and counsel is
20-

entitled to follow the testimony.
21

i MS. WEIES: The question was whether the witness*

22
i

had used Reg Guide 1.9. He ought to know whether or not he
23

used Reg Guide 1.9 without ;oing at all into the details of
24

what are the requirements of Peg Guide 1.9.
25

I

OV
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3 CHAIRMAN SMITH: Ihe question went much farther

2 than whether he used them.
!

| 3 M9. WIISS: The original question was simply

4 whether they had used Reg Guide 1.9 for determininc the

5. magnitude of the loads.

6 CHAIRMAN SMITH: I remember more than that. I

'

7 don 't know. It seems to me he asked about the staging of

8 them, the timinc of them, and other aspects.
.

9 MS. WEISS: No. The only question is did he use

10 Regulatory Iuide 1.9 for determining the magnitude of the

load.11

12 MR. TROWBRIDGE: That is not the only question,i

13 Mr. Chairman.

f')N CHAIRMAN SMITH: It is now.4
|

-n_
-

\

| 15 MS. WEISS: That is now the only question.

CHAIRMAN SMITH: All of the other questions have
16

been withdrivn, is that righ t?
! 17

MS. WIISS: Yes, that is the question.
18

! MR. TEOW9 RIDGE: ! have no objection to the
39

witness answering that question.20.

CHAIRMAN SMITH: You have none.21

MR. TROW 3 RIDGE: No objection to his a nswering*

22,

:

that question.
23

WITN?SS TORCIVIA: I am sorry, I didn't hesr that.
24

MS. W ISS: There is no objection to the question.
( 25
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1 BY MS. WEISS: (Resuming)

2 ? Did ycu hear the question?

! 3 A (WITNESS TORCIVIA) Vould you mind repeating it,

4 please?
,

5 C Did you use Regula tory Suide 1 9 for determining

6 the magnitude of the loads to be applied to the diesels?
.

7 % (WITNESS TOECIVIA) Eegulatory Guide 1.9, if I s

; 8 recall correctly, does not apply to an operating condition.
,

9 It does apply to a new installation. I am speakinc from

to memory no w. If the question is did we take Regulatory Guide

1.9 and follow it step by step, no, ma'am.11

12 CHAIRMAN SMITH At what time? Mark in time your

i

13 answer ..

- ('\ The question, as I remember it, does notj (j g

15 ad equa tely identif y the time. Zaybe it does. Would you
!

to bring it out again, what time?

BY MS. WEISSs (Resuming)
17

0 The time that we are referring to is the time
18

19 d u ring which you did the evaluation for restart of Three

!- Mile Island Unit 1
'

20

A (WITNFSS TORCIY!A) That is the time I am21

! 22 re ferring to. That's why I say not prior to its*

<

installation, before the initiation of the plant, operation
23

f the plant prior to restart.24

0 Yes.25

O

|
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g A (*4ITNESS TORCIVIA) The original design of the
6

2 plant, I was involved in that.

3 0 But you understood se to have asked you did you

4 use Beg Guide 1.9 during this resta rt evaluation ? I

5 understcod your answer to be no.

6 A (WITNESS TORCIVIA) That's correct.
.

7 BY .MR. POLLARD: (Resuming)

8 C Mr. To rcivia , then, would you please describe for
,

9 me the procedure you used to determine what the magnitude of

10 each device added to the diesel generator during a loss of

off-site power would represent?11

12 A (WITNESS TORCIVIA) We made a list of all of the
t

13 loads required at that time, the horsepower of the motor
.

() '

g involved, investi7ated the curves where the curves were so
I

I involved for loading, such as pumping, air flow, whatevar it15

16 may have been, and made to the best of our judgment an
i

j 37 engineering detailed analysis of the KW required to operste
!

18 under an ES condition, added them all up and came up with
the XW which would be involved in loading that diesel at

19

that time.20.

Q Did you use the name plate ratings of the motors?
21

22 .(WITNESS TORCIVIA) We used the name plate ratino'

A

as in initial point and then referred it back to the actual
23

i

test data, whera that was available, and then referred back
24

to the curve which required that so many callons per minute
| 25

O
,
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:

1 would require so much horsepower, and then the required

2 horsepower for that particular application, and than

! 3 deternined the MW on that basis.

| We did what we feel is a detailed analysis of the4
4

$ 5 loads.
i

6 C What service factor did you assume for motors?
{
> .

t 7 A (WITNESS TORC!VIA) One, we ured one service
,

! 8 fsetor.
1,

*

! 9 (Counsel for UCS conferring.)

10

11

12
4

i

13

i ,o -

1.

15
|

16

17i

l

! 1S
,

|

19
|

20. %

21

.

22

(
23

I

l

24

25
;

|
|

O
.
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;O '

j 2
:

3 (Counsel for UCS CCnferring)

4 DR. JORDANS Mr. forcivia, what do you mean by a
!

5 service factor?!

6 WITNESS TORCIA: The capability of a motor to

*

7 operate without endangering the life of the motor at a

: 8 higher service factor, 1.15, is -- in other words, 13 percen
,

g overload is an acceptable unit without eni'ngering the

insulation of the motor.10

We used one.11

12 3Y MR. P3LLARDa

13 0 Considering the periodic tests which you referred

14 to as being done on a monthly interval and' the additional
t

15 tests tha t you mentioned done during a refueling outage,

assumino that all such tests are successful and they16

disclose no failures, can you give me ss quantitatively as17

! possible what the reliabilty that would demonstrate for the
18

;

diesel generatcrs?j gg
i

MR. TROWBPIDGE: May I have that question again?' 20.

I am sorry.
21

- (The record was read as requested. )
22

39. T30W9BIDGE: ! object to the question. I have
23

not objected to the series of questions which seemed to go
24

to the capacity, the ra ted capacity, demonstrated capacity
25

! O
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3 of the d'.esels. |
i i

2 We are now into an area of examina tion which i

I 3 think goes to the reliability of the dierel, a subject of
,

t

obvious interest to nuclear power plants, but not germane to; 4
:

) 5 the contention, which is strictly a contention related to

6 the effect of conntecting the pressurizer heaters to the
'

^

7 reliability and capability of the diesels.

8 CHAIRYAN SMITH: Xs. Weiss?
,

g MS. WE!SS: Would you like a response to that?

Let me begin at tha contention; contention number four, as10

quoted on the front page of these gentlemen's testimonyaji

j 12 "Rather than classifying the pressurizer heaters as safety
,

13 grade, the staff has proposed simply to add pressurizer
'

heaters to the onsite emergency power supplies.y

15 "It has not been demonstrated that this will not

degrade the capacity, capability, and reliability of these
; 16

l 97 power supplies in violation of general design criterion 17.

"Such a demonstration is required to assure
18

39 protectin of the public health and safety." '

If you go to pace four of the testimony of these20.

witnesses, the centence --
21

3R. TECVERIDGE: You are talking about your'

| 22

testimony?
23

"S. WEICS: Page four of the testimony of your
24

witnesses. The sentence we have been questioning about is
25

I

b#

U
1
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$ as follovss "Turther, the ratad capacity of the diesel has

2 teen verified as being capable of handling the heaters in'

3 sddition to the safety-related loads required during loss of

4 offsite power events."
,

|
5 Now, these witnesses testified tha t in order to

6 analy=e whether the pressurizer hea te r loads could be safely
.

7 added to the current safety loads, they relied at least in

8 part on the original test done to verify the capability of
.

|

9 tha dierels and on the periodic testing.

Now, if that is what they relied on, that is what10
<

they came in here snd said today, then the question of
11

12 whether they were entitled to rely on tests, the question of

did they indeed verify the13 what were those original tects --

b '

ca pa bility of the diesels to handle their original loads --Q 34

is the first question that needs to be answered before you
15

1

16 can define --
CHAIRMAN SMITH: 'J ai t a minute. You say you--

j 17

have a right to inquire into whether the diesels are
18

required to handle their design loads before adding the
19

20 pressuriser heaters .-

MS. 'aTIS S : Because the witnesses came in and said
21

'

they were basing their testimony, that the diesels cani 22
|

handle the sdditional loads on their original analysis.
| 23

SHAIK2AN S%ITH And this is where Mr. Trowbridge
24

believes we a re getting outride the scope of the contention
i 25

O
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1 and the hearing even.
,

2 53. TECW B PIDG E: That is correct.

3 "S. WEISS: There is no way that is outside the

4 scope of the contention . I think the licensee does not want

5 to inquire into this.

6 CHAIRMAN SMITH: Let's argue it on the evidence.

As a matter of fact, I have been comino to the point where I7

8 am going to~ request restraint from some of the editorial
.

9 remarks that are beginning to pop up with more frequency. 'I

think that we just caught you on one there.10

Let's keep it right to the evidence and to the
11

12 contention.
MR. TROWDRIDGE4 "r. Chairman , the contention and13

[~ ) the sentence'on page four of licensee's testimony both refer
34V

15 to the capabilities and in the case of the contention to the

16 case of degrading the capability of the diesel.
!

I think the reliability of the diesel, independent17

18 o f t he connection of the pressurizer heaters, is not an

issue in this contention.19

MS. WEISS May I respond to that, Mr. Chairman?
. 20

If you co uld take as a given -- ev,en if you could accept as21

a civen, that as originally qualified the diesels were'

22

capable of handling all of the emergency safety loads, you
23

would need to inquire into what is the ef f ect of adding th e
24

25 pt ?ssurirer h eaters .

O
V
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1 CH AIR.1 AN SMITE: The effect in the quantitative
(

2 effect in kind?
3 hS. ~4EISS: I am not sure ! understand that

4 question.

5 CHAIndAN S ITH: Do you understand it, Mr. Pollard?

6 M3- POLLAFU: N0*
.

7 CHAIRMAN SMITH 4 I am saying the effect of simply
,

8 adding so much load, or is.there a kind of load and a
,

g circumstanca of adding a load th a t you belie ve goes to the

10 capacity of the generators. Are we just counting or are we

11 analyzing?

12 (Board Conferring)

CHAIRdAN SMITH: .5s. Neiss?13

(v%
r

YS. WSISS: Yes. As to the guestion that youf 34

15 asked, I am not sure that I still understand it.

CH1.IRMAN SMITH: The point I am trying to make, if
16

it should be our ruling that the licensee can enter into
17

this centention with the assumption that the installed
18

diesel genera tion vill continue its tech spec ra ted capacity
19

capability and reliability, then we would want to know if20.
,

your contention and your arg umen t is that you are simply
21

* adding load.22

Cr is it question of adding or subtracting load?
23

Or is there an effect upon the -- on the diesel generating
24

system by th e particular type of load that is added and
25

O
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- 3 subtracted, perhaps, which will degrade it?
%J

2 That is the way tha t I am approaching it, but I

3 have not talked thoroughly wi th the members, and I have not

even decided that. I am just asking the question.4

5 MS. WEISS: I will ask Mr. Pollard to think about'

6 the answer to that. Let me just say, to backtrack, ho we

7 got to this question: we have contended that the licensee

8 has not adequa tely verified the capability of the diesels to
,

g carry the other engineered safety features loads plus

pressurizer heater loads.10

Now, their answer, at least I think their full--

33

12 answer to why the licensee believes that the diesels have

13 been so verified is on the basis of the pe riodic testing.
,

.n

(} That is the answer which we received in the testimony. "We34
. .

15 have done periodic testing which shows that we could hold

the loads before. And we have done some calculations which16

show that we can carry the loads after."17

18 Now, I thins we tre entitled to inquire into what

39 is shown by the periodic tecting. 'd h a t reliability is

demonstrated by the periodic testing? What was tested and20-

how? Ycu cannot separate, because their answer is based on
21

' th e testing program that they have been doing all along.22

Y0u cannot separate, it seems to me, one from the other.
23

3. T30WBRIDGE: I pursue my objection largely
24

because I can fCresee that we are goinc to have a series of
25

\%J
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1 questions acout diasel tests from two witnesses who are not

O
2 as familiar with other tetropolitan Edison personnel ara

3 with the actual diesel performance over a period of years.

4 Let me continue to state my objections first, t h'e

5 contention continues to be a contention rega rd ing the

6 degradation as a result of the addition of the pressuricer

'

7 heaters. I do not understand how talking about reliabilty

8 of the, diesels themselves, independent of that cCnnection,
.

9 is germane to the rontention simply because these witnesses

testified tha t , one, assurance they had as to the capacity,10

11 capa bility of the diesels was the periodic tests.

12 That does not in my mind open the period tests up

for examination on any other subject than did than their--
13

[g3 use in establishina that the diesels were capable of34

15 carrying their design load.a

CHAIRMAN SMITH. How about th e observa tion that !16

made that the correct -- for discussion, the correct bounds17

18 of the contention ss it rela te s to diesel generating

19 reliabilty, capacity and -- reliability, capability, and

20 capaci ty should be that the assumption is made that the
.

21 diesels perform as they would before any changes and at

least that these witnesses have a right to address the'

22

testimony from that point of view, if not -- at least, that23

is a reasonable, even if incorrect, acproach to the24

e ntantion.25

n

-

ALDERSCN REPCRTING COMPANY, INC,

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

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



. _ _ _

_

9153

So we are not faulting the witnesses for not
3

2 knowing about diesel reliability. ?ut now let's address the

3 contention itself. What the board is going to consider in

recess ist should we begin the contention with the4

5 prasumption that since this is not a show cause order,

6 operating license, that the normal opera ting capacity,
.

7 capability and reliability of the genera tors is given. And

8 unless it is shown that these f actors are changed by the
.

9 proposed changed, either in q ua n ti t y or in kind, that we

10 accept -- we accept that as a given.

MR. TROW 3RIDGS: Mr. Chairman, it is essentially
11

12 my view that to decide the objection that is before it, the

13 board need only decide that however the , diesels operate as

( to reliability, the only question is are the questions34v

15 sought to be asked by UCS germane as to whether that

16 reliability, whatever it is, is being derraded.

CHAI3'AN 5%ITE: Right. And that is what we wantJ17

information on, information that it is degraded by
18

overloading or by a different sequence of loading or a
19

different type of load, which I don't understand if there
20' -

can be such a thino, a different type of load.
21

' '

MS. FISS: As you go in to think about this, I
22

want to direct your attention to the sentence in the
23

testim ny which ocrasined this questioning: that is, on
24

page four, "The capacity of the diesel has been verified as
25

i
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/"% 1 being capable of handling the heaters in addition to the
U

2 safety related loads required during locs of offsite power

3 events."

4 CHAI3 MAN SMITH: If I just took that, you would

5 lose right there because it is a very limited sentences the

6 ra ted capacity --
.

7 MS. WEISS: "As being capable of handling the

8 heaters in addition to che safety related loads."
,

g CMAIRMAN SMITHS Then we will take that into

10 account.
MS. WSISS: The question iss how has it been11

12 verified? If the answer is: we used the old tests plus we

13 did some calculations -- ,

( 34 CHAIRMAN. SMITH: 'J h a t if we should find indeed

15 they did say that on that statement, but it is a superfluous

16 statement and it does go outside the scope of the contention ?

MS. WEISS: Mr. Chairman, it does not go outside37

the scoce of the con ten tion .18

CHAIE"AN SMITH: We have to break li down. %e19

need to approach it with some kind of organiration and20.

standard.21

'

MS. WEISS: It is taken as a given that when a
22

licensee proposes to add an additional engineered safety
23

feature load to the diesels, some sort of analysis must be; 24

done in order tc determine that the diesels can handle25

O
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that. That is the unspoken, implicit assumption in the3

,

2 contantio, and I do not think an ybcdy would argue with

3 that.
1

4 You cannot just add additional loads into the ES.

5 CHAIRMAN SMITH: He described the calculations.

6 MS. WEISS: I know. We are en titled to know what
.

7 is the basis of his statement,that it has been verified -- '

8 the diesels ha ve been verified to be capable of handling
,

9.that load. Calculations en the basis of old tests -- if it

is calculations on the b1 sis of old tests, we are entitled10

to kncv what those tests are.11

12 hR. TROW 3 RIDGE: The witnesses have explained

13 exactly what thay meant by " verified as being capable."
,

.

f~) They explained that this was in terms of the ca pacity of the34%d
.

' diesels and I do not understand that because they relied, as15

I have said before, in part on manufacturers' tests, in part16
:

17 on periodic tests, a s well a s the rating of the diesel

itself, that does not explain to me why we should be18
1

involved in the reliability of the diesels.19

DR. JCPDAN: Have the witnesses addressed the20, .

question, will there be any effect on the reliability cf the| 21

' diesels by adding these extra loads?22

MR. TPOWERIDGE: Would you like to ask that
23

question now?
24

DR. JO DAN: I guess I think this is the point we
25

O
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.

3 are talking about.

O
2 MF. TROWERIOGE: Ies. This is my view of the

3 point. That is n'ot the question that UCS asked. I have no

4 problem at all with the question as you put it.

5 33. JCRDAN: I see. So that c ::s' uGn you say

would be all right?6

*

CHAIRMAN SMITH: Do you watt to ask it?7

8 :!r . Cutchin?
.

MR. CUTCHII: In the interest of trying to h el p9

the beard here to decide something, the staff in approaching10

its review of a lot of matters related to restart has taken11

12 things that were viewed at the time of initial operating

13 license as givens and built on that review.
,

(f Referring back to the safety evaluation report14

that was issued at the time of the operating license review,15

16 as I have done on a couple of occasions before, that

document being dated July 11, 19 7 3, its section 8.0, the17

majo r section , electric power, there is a statement under
18

criteria for electric power system, and I am quoting the
19

,

pertinent words: "The electric power system for Three Mile
20,

Island Unit 1 has been evaluated to ensure that the21

- 22 guidelines of Regulatory Guide 1.9" -- the guide in question

- " ara met."23

And in referring to the diesel capacity, the word s
24

are as f 11 vs. " Maximum diesel generator loading in the
25

|
,
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1

(g i event of an accident is 2513 kilowatts, which is below the
s_/

2 2000 hour ratino of the diesels in accordance with
3 Regulatory Guie 1.9."

With respect to th e review at the operating4

5 license stage, the staff did indeed evaluate the diesel

6 loading in accident situations against Regulatory Guide 1.9
.

7 and concluded that there was sufficient margin between the

.
8 then accident leadings and the 2000 hour rating.

9 DR. JCRDAN Eut ! quess that it is true that the

10 staf f did conclude that there wa s suf ficient margin. New

that margin has been reduced.
11

12 3R. CUTCHIN: I would assume that that margin has

13 been reduced and in looking at the situation to evaluate the

7x
u.) availability of margin in the diesels for adding additionalg 34

15 loads, it is my understanding the staff did not go back and

16 start at step one and do the complete PequlatCry Guide 1.9

review all aver again wi th respect to reliabil ty testinc,17

18 an d the like, but took those matters as a given and looked

to see if indeed at the time of interest the new loads could19

be suf ficiently accommodated .20.

1

35. WEISS: I apprecia te that explanation of what
: 21

'

the staff did, but I do not believe that tha t is bindino on
22

the scope of the inquiry that UCS is permitted to make.
23

CHAI3'AN SMITH: We ha ve consistently from th very24

beginning of this proceeding, unless we could demonstrate a' 25

|

|

|
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circumstance has -- is a reasonable analog to the accident,-

1

s
2 we hadve barred inquiry into the basic operating license

3 circumstances. ;

We have accepted t ha t as being perhaps subject to4

5 anot her proceeding , but not this one.

MS. WEISS: And there is no question -- when this6
.

7 contention was admitted. And now the question is how far

.

8 can we probe in our cuestioning.

CHAIE"AN SMITH: That is what we are going to9

decide.10

MR. POLLARD: Could I add one more factor which I
11

12 think is important and you ought to consider in your

13 ruling? When we had witnesses here on UCS three, they were
,

I') computer experts. This was whether or not the heaters are34Le

5 needed.
Now we have here the power supply question, the

16

reliability of the power supply. The factor I think'you
17

18 ought to consider is one of the lessant learned from the

19 acciden ts is that the pressurirer heaters, the PORV, th e

block valves, et cetera, ought to be upgraded to improve
20.

their reliability by connecting them to the onsite power
21

' supplies.
22

I would think th en it would also be An important
23

f actor wh ather that upgrading is sufficient to know what the-
24

reliabilty is of the'onsite powe r supplies. '41th ** r .
25

s

J
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.

3 Cutchin's recent statement, that at the OL they evalua ted
(%v)

2 for 2513 kW, and now Mr. Iorcivia has testified they are

3 going to run up to 3000 kW, I think it is an immportant

4 question to inquire just what is the reliability of the

5 onsite power supply with the addition of the new loads as a

6 result o the TMI-2 accicent.,

*

7 CHAIEMAN SMITH: With the addition or because of

8 the addition?, ,

9 MT. WEISS: Both.

10 CHAIRMAN SHITH: I understand.

ME. TECWBEIDGE: The Chairman 's question, because33

12 of with, is exactly what we are talkinc about. It may be

13 th a t Mr. Pollard believes the reliability of diesels ought

(~'t to be examined in this resta rt proceeding. If so, he should34,V

have tried a contention that talked about the reliability of15

the diesels. And we would have been on notice and prepared16

testimony and proper witnesses prepared to talk to that17

subject.
18

CHAIEMAN SMITH: Mr. Adler, do you have a position19
i

or comment?20.

ME. ROBERT ADLIE: No, sir.
r 21

CHAIPMAN SMITH: let's have our mid-mcrning break*

22

now.23

(Recess)24

CHAIE. MAN 53 TH: The b oa rd has agreed upon a
25

s-
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1 standard for receiving evidence on the particular point(}
2 being discussed before the recess. We will accept the

3 capacity, capability, and reliabiity assumptions at the

4 operating license stage as a given. We will permit inquiry

5 into general areas, and that is, given the reliabilty,

6 capabilty, and capacity assumed at the operating license
.

7 stage, is the nature of the added load or the f unction of

. 8 the added load consistent?

9 That is, is the function of the pressurirer water

10 heaters to important that th e assumed reliability, capacity,

11 and capability is inadequa te for that purpose? Not that you

12 would inquire that way, but that would be,one way in which

13 the assumed reliability could be addressed,

f^s We are not suggesting that is the case. We are( ). , 34

15 recognizing that the very idea of the emergency loads is for

16 important safety-functions. The other one is the one that

17 was postulated before; the other category of inquiry, the ,

ne th a t was postula ted before the recess, and that is, will
18

~

the amount of the load and the sequance of the load, ofgg

adding a load, and the nature of the added load, if there be
20-

| 21
such a thing, affect reliability of the diesel generator

[
' '

system.22

This would include , necessa rily, then, whether the
23

margin of capacity is acceptable. And then the third we
24

discussed , we do nto believe it is a part of the question,
25

/'N
U

;
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~S 1 although it may be part of the contention, is the nature of

(G
2 the loads dipped with the pressurirer water heaters, that is

3 outside the question we were considering.

4 hS. WIISS: If that is the rulinc of the board,we

5 would like the record to be clear on exactly how far we were

whcre we rCoqced, and what we had intended6 permitted to go, e

*

to inquire about. And that :Ty require a series of7

8 questions in order to do that. And~we will find out where
.

g the stopping point is.

10 CHAIRMAN SMITH: Before you continue, however,

without renewing your old arguments, is there anything about11

12 our ruling that should be addressed and discussed?

13 MS. *'EI SS : We have a general question about thea

} ruling which I do not intend to reiterate arguments already34

15 made , but -- and tha t is tha t we do not understand why in

16 contrary distinction to other issues raised in this restart

17 proceeding, why it is required to take as a given that the

18 original tests on the diesels and qualifications of the

diesels in fact arnieved the objective Cf qualifying then to19

2500 kW or 3 000 kW.20,

We do not understand how that is any different
21

from the -- for example, the assumption that operator-

22

training was efficacious in achieving the original goals.23

CHAIRdAN SZITH: I do not have any problem with24

operator training; that is part of the notice of hearing.25

O
U
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s 3 I can go farther, but I do not have to co any farther than
(u)

2 that.

3 MS. WEISS: The question before the board --

4 CHAI?"AN SMITH: There may be circumstances, Ms.

5- Weiss, where we allowed an inquiry into the assumptions of

6 the operating license. Wrong. Maybe we made a mistake.

*

7 Furthermore, each of these,where are you - you stop and you

.

6 say this is inquiry into the operating license assumptions.

9 That is a question of judgment which is bound to be colored

10 one way or the other by the board members in dividually, so

and this is where we decided it was a reasonable place to--

33

12 stop the inquiry into the operating license assumptions.

13 But the one example you gave is not a good
'

f'\; 34 example. If you want others, we will try to explain our
v

15 ruling or even reconsider.

MS. W2ISS: I obviously do not want to open the16

door to reconsidering what I thought were correct rulings17
.

18 originally. let me just remind the board the question

19 pending bef ore the objections was: whit is the quan tita tive

reliability of the diesels demonstrated by the periodic20.

tasts and the refueling tests described by the witnesses?
j 21

^ That was the question pending to which objections were .?ade.22

If those objections stand, I think we are entitled
23

to have stricken the witnesses' testimony, that tha
24

reli abili ty of the diesels was demonstrated to carry their
25

%s
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1 additional load, was deronstrated by periodic tests and

''
2 refueling tests. In other words, if the door is not opened,

3 then it is not open for either side.

4 4R. TRCWBRIDGS There was no testimony by these

5 witnesses about th= reliability of the diesels. They

6 testified as to its capacity.

*

7 CHAIRMAN SMITH: The answers about the

8 reliability, as'I recall, the monthly tech spec tests on
.

g capacity and emergency sequences en fueling outing fuel--

10 outage were a essponse to cross examina tion. They were not,

as I understand it, given as the witnesses' basis for theirjg

12 testimony.

13 I want you to go back to your point because it is

34 complicated and i have a hard time sorting it out.(~}u

15 MS. WEISS: ~4 e l l , perhaps it is worth attempting

16 some explanation of what our position is anyway. There is

at least a portion of the lessens learned work produced by17

th e staff to decide to connect certain equipment to18

39 emergency power. And that includes the pressurirer heaters

which are not an insignificant load --

20,

CHAIEMAN SMITH: This is amount of load. You are21

talking about aacunt of load.-

22

MS. W ISS: It is not a significant -- and the
23

003V. 'Je believe that raises two questione: one is whether24

the provision to connect then energency power will achieve
25

(v~%
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3 the stated objective of making that equip men t more

2 ralfable; tha t equipment being the pressurirer heaters; in

3 this case, the PORV.

4 In other words, do the diesels have the capacity

5 to handle those loads?

6 CHAIRMAN SMITH: Capacity?

*

7 MS. WEISS: That is right. But you cannot

8 separate reliabilty from capacity. Inherent in the question
.

9 of whether the diesels can handle loads or whether -- is
10 whether they can reliably handle the loads.

CHAIRMAN SMITH. Our first ca tegory. We will11

12 allow you to inquire into whether the importance of the

13 added load is consistent with the added assumptions of

() reliab111ty
14 at the operatina license stage.

15 MS. WEISSs let me state what I think the second

16 question is: the second question flows from the lessons

learned required, is whether the connection of these loads
17

18 to the diesels will degrade the re lia bili t y , inherent

19 reliability of the emergency power supply itself.

In other wcrds, if the diesel is incapable of
20.

handling this load , th e result is not just that the
21

pressurirer heater will not function. The result is that*

22

the diesel generator may totally become unavailable to23

handle all the rest of the emergency caf eg ua rd s f ea turas.24

CHAIEhAN SMITH: That is th e second cateocry. The25

b)
\/
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3 amount of the load -- will the amount of the load -- will
n

2 the amount of the load, the sequence of the added load --

3 will the amount of the load and the way it is added and

4 dropped aff'ect the reliability.

5 We will permit that.

6 DR. JORDANS Pa r ticula rly , th e way it is added,

*

7 which we realize is an important part of your contention.

8 CHAIRMAN SMITH: We included also whether there is
.

g an unacce ptable margin of ca pacity as a result of the added

load.10

MS. WEISSs let me go on a little bit.11

12 CHAIRMAN SMITH: We will not permit a litigation

13 into will the generators do wha t they were found to be
'

(~T capable of doing in the operating license stage unless you34
\_)

15 can demonstrate something about this contention or the

16 accident or something else, th a t they will not --

MS. WSISS: We do not see how you can answer a37

18 question about what margin remains without being able to ask

the question of whether you can believe the original
39

20 qualification.
,

CHAIRMAN SMITH: You are going to have to approach
21

it through a show cause order or something else, but you are-

22

not going to do it in this litigation. We arl going to go
23

back --

24

MS. WEISS: I am trying to make tn e recori as
25
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(~5 1 clear as ! can on what we intend to do.
L)

2 CHAIRMAN SMITH: The proper forum for you, if you.

3 do not belie <9 that the original assumptions a t the

4 operating license stage are valid, is a show cause, I would

5 think. We think we have given you plenty of latitude to

6 contrast the effect of the na ture, th e sequence, and the
.

7 amount of this load.

8 MS. WEISS: If I m ay just continue, I do not want
.

g the board to think that I am continuing to challenge you; I

10 just want to make this record clear.

CHAIRMAN SMITH: I understand. I forget that at
11

12 the moment, but I understand when you remind me.

MS. WEISS: If the licensee has answered those two13

( questions which I outlined by assuming the validity of the14

i 15 original qualification tests and by assuming that the

16 periodic tests and refueling tests continue to demonstrate

that level of reliability and if that assumption is
17

incorrect, then it is UCS's position that the lessons
18

learned objective will not only not be achieved, but it may
39

.

create a worse safety problem than existed before.
20*

i

That is, in attempting to improve th e reliability
21

* of the pressurirer heaters and the DCRY, we may have ensured
22

that other important engineered safety features will not be
23

available when needed.24

And by way of offer of proof, let me say that UCS
25

'/~N
| \-)

|
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,f g i intended to ask questions to demonstrate tha t the original

%)#

2 qualification tests do not adequately demonstra te that these

3 diesels are qualified to the levels which the licenree

4 assumes they are qualified to.

I am still not sure --5

6 CHAIPMAN SMITH: Your position is going to be --

*

7 would your position be even without the adding of the

8 additional load and the changes,then,that the plant would
.

g not be safe to operate on tais account?

MS. WEISS: We v uld concede that if these loads10

11 were not being added that we would not be able to inquire

12 within the scope of this hea ring into what the reliability

13 is and what the capacity is of the diesels.

(} Our personal opinion may be tha t , yes, the34

15 original qualification tests at the time this plant and

16 other plants were licensed were defective. We would concede

that we could not come in and raise that issue, had the
17

lessons lea rned not required a connection of this equipment
18

19 to emergency power supplies.
I guess I am still not --

20,

CHAIRMAN SMITH: There may be one other category
21

which we are not looking a t: that is the na ture , the type*

22

of the load is to different, so completely different than
23

the types of Icad that have ever existed tha n were serviced
24

by the diecal generator; that that in itself is a25

rm
~A
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i difference.
4O

o ut we gave you that c tunity, I think.2

3 ;15 . WEISS: It is not our contention --

4 CHAIRMAN SMITH: So they are consistent with the

5 types of loads that have already been on.

6 MS. WEISS: Except for the provisions for

*

7 connecting them. That is another part of the testimony.

8 CHAIRMAN SMITH: We are not getting to that.
.

g 32. WEISS: At this peint we are simply looking at

10 it as a given amount of load, like any other amount of load,

on the diesels.11

12 DR. JORDAN: It is largely resistive in capacity;

13 that is not an important issue, I think you are saying, and

~h
(d I agree.34

15 MS. WEISS: That is correct. The question before

the board at the original objection was what was the16

17 quan titative reliability -- What is the quan tita tive

reliabilty demonstratec by the periodic tests and the
18

refueling tests? If that question is stated, wha t is the
19

20 quan titative reliability of the diesels to carry the
.

additional loads -- in other words, existing plus additional
21

loads demonstrated by the periodic tests and th refueling*

22

tests, I think that is a proper question within the bounds
23

that the board has layed out.24
,

i

CH AIP.h AN SMITH: 'Jould you do that acain?
25

'O)\-

l
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s i MS. '4 EI SS : The question pending before the

d
2 objection -- of course, ! do not have it written down

3 exactly. This is how I recall it to be, and if what I nov

4 state differs in any way from what the question was, then it

5 will substitute for the original question.

6 But the question that we would like to have

'

7 answered is: the witness has stated that periodic tests and

8 refueling tests are done to verif y the diesel's capability
.

g to handle all cf the loads, the existing loads plus the new

10 loads. And are question was: what is the q uantitative

11 reliability demonstrated by this periodic testing and

12 refueling test, reliability to carry all of the leads which

13 they are now called upon to carry, including the pressuriner

f~) heater loads.
.34

w

15 CHAIEY1.N SMITH: That seems to be, as I understand

it, within the --it seems to be within cur second ca tegory16

17 cf permissible questions for this reason: I do not know if

it is clear that the witnesses testified tha t they in their18

19 calculations and in their opinions presented in their

testimony, that they relied upon the monthly and annual
| . 20
i

tests rather than -- or that they relied upon the operatinc| 21
:
'

license assumptions.'

22

However, as I understand the testimony, is that,3.

the monthly and annual tests are confirmatory of the24

perating assumptions I de not know what the difference is.25

O)%
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1 MP. TROWERIDGE: You lost me with the operating(}
2 assumptions, Yr. Chairman. Th e testimony at this point has

3 been that the predelivery testing and the pe riodic testing

4 establishes the capacity or the capability of the diesel

5 generators to deliver 3000 KW, and that has bean the sole

6 testimony relating to --
.

7 CHAIRMAN SMITH: Do they rely upon it? Is that

8 essential to their testimony then?
.

9 MR. TECWEFIDGE: I don't know how essential it is,

Mr. Chairman.10

CHAIRMAN SMITH: Or is it a material pa rt of the11

12 basis for their testimony?

MR. TROWBRIDGE: I think it is material. They13

(( ) testified to.3000 KW rating, and then they backed tha t up34

15 with, in addition to the manufacturer's say-so, there were

16 tests before delivery and there have been tests since to

17 establish the 3000 KW is in fact deliverable.
DE. JORDAN: Isn't that a matter of saying that

18

the capacity and the capability to handle th e loa'i is there
39

20 and is demonstrated by these monthly tests? But that does
-

i

i

I not address the question of has the reliability been
21

* affected by this rhange in load? And we agree that if the'

22

reliability has been changed, that would be important, an
23

important item.24

On the other hand, I presume that they are ralyinc
25

(m)'

| %/
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1 on the original reliability figures if there is even --(}
2 whether they state them or not.

3 MR. TROWERIDGE: I think, Dr. Jordan, you say

4 "if." If the answer to the question "Has the reliability

5 been af f ectad" is "Yes," we probably cot quite a long piece -

6 of cross-examination testimony and redirect ahead of us.
.

7 But if the answer to that question is "No," and no one can

8 astablish taa t the reliability has been a f fected, or, to use.

9 the word " degraded" of the contention, then I think that the

10 increase stops.

I am attaching importance to the distinction
33

12 between the capability and the capacity and the

13 re li abili ty . As a matter of fact, I would point out to the

(n) 34 Bo ard tha t this contention , which talks about degrading the
m- .

15 capacity, capability, and reliability of these power

16 supplies in violation of GD-17, if you read GD-17, you will

find only capability and capacity mentioned. You will not17

find reliability.18

25. WEISS: You will find that NUR EG -0 5 78 refers39

to reliability. I would like to press the question and ha ve
20-

th e record be clear on whether I an allowed to get an answer
i 21
!

*
e whether it is ruled that I cannot get an answer.

22

(Board conferring.)
23

CHAIRMAN EMITE: We understand that the witness'
24

testimony is that the added tests are relied upon to confirn
25

r~s
Ns
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-) i that the added load will not decrade the capability and the;

G
2 capacity of the system. And tha t falls within our seccnd

3 category of permissible inquiry.
'

MS. WEISS: That means that you are permitted to4

5 answer. .

6 MR. TROWBRIDGE: Excuse me, Mr. Chairman. Then !
*

7 would like to hear that question again. You just indicated

8 capability and capscity. The question was in terms of
,

9 reliability. I don't think that there is a meeting of the

10 minds here.
CHAIRMAN SMITH: It does. At least that, if11

12 no thing more, that qualifies it for the inquiry into the

13 cont ention. But I agree that the question should be

() clarified to.go to all of the issues. If they ran the test14
i

and they rely upon it, the test for confirming the15

reliability of the system with the added load, then that is16

17 an appropriate area of inquiry, too.

18 If they are usino these tests either to determine

that the added load will not affect the capacity, th e
39

capability, or the reliability of the generator system, then20.

I think the Intervener has a right to inquire.
21

|

MR. TECW3EIDGE: The testimony was simply'

22

testimony to ectablish the capacity of the diesel.
23

CHAIRMAN SMITH: For what purpose?
24

!

ME. IROW2EIOGE: Fc whatever load is put on it.
25

|
I

\

| \-)
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rg 1 CHAIRMAN SMITH: You just stated that they rely
4 #

N_/
2 upon that. I didn't hear them say that, but ycu said it.

3 MR. TROWBPIDGE. I indicated that when cuestioned

4 about the capacity, they did mention -- and I assume this is

5 a form of reliance on the tests before and after delivery to

6 establish tha t the diesel is capable --

'

7 CHAIRMAN SMITHS Let me inquire of the witnesses a

8 little bit f or my own --
,

g 3R. TECWPRIDGE: I think that would be helpful.

10 BCA3D EX A M. IN ATIC N

BY CHAIRM AN SMITH:ij

12 C When you contemplate adding the pressuriner

13 heaters to the system and you want to know if they are going
.

() 14 to degrade the ability of the system to produce its capacity
,

15 or degrade its reliability or degrade its capability, did

16 you take into account the monthly and annual tests?

A (WITNESS TORCIVIA) I an a little conf used. Did17

ve take into account the mon thly and --18

S. WFISS: Use your microphone.19

BY CHAIRMAN SMITH:20.

0 Did you take th a t inte accoun t?
21

*

A (WITNESS TORCIVIA) Did we take into account the22

monthly tests to determine the reliability of the diesels?~
23

C Either the reliability, eithe r -- it is a little
24

bit more than that. It is in determining whether the added
25

J

sw;

.
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load from the pressurizer wa ter h eate rs will deg rade , will1

2 or will not degrade, either the reliability or the capacity

3 or the ca pability ? Did you take into account the monthly

and fuel shutdown tests?4

A (WITNESS TORCIVIA) Taking into account the5

6 monthly tests, at least in my opinion, does net affect how
'

7 calculations are reviewed.

8 C My next question. Wha t use did you make of tha t
.

information? First I want to know if you addressed the9

10 test, if you included information in your overall approach

| to the problem; did you include information taken from the33

12 monthly and -- I keep saying " annual tests," but -you dropped
~

that in your response. I cm talking about the monthly tech13

(~/) 34 spec tests and the emergency feature tests during fuel
s -

,

| 15 shutdown.

A (WITNSSS TOECIVIA) *Jhat the monthly tests verify,18

in my opinion, is that the diesel was able to be loaded up17

to a 3000 KW load, which has been specified and is the18

rating of the diesel. It has done that during'that test
! 19

20 pert d , during the time of the testing. That is all tha t
.

test has verified. So that 3000 KW is accepted as the basis
21

on which we feel we can safely go to for loading that*

22
|

diesel.23

Q That entered inte your engineering judgment that
I 24
!

| 25 you could add the heaters, tha tested --

i /~h'

()
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A (WITNESS TORCIVIA) Yes.(~ 3
>

2 C Would you describe th e rela tive importance of the

3 test, in your judgment, as compared to your calculations?

4 A (WITNESS TORCIVIA) The importance of the te st in

5 my calculations again .--

6 0 Well, okay. My question made an assumption that

*

7 you had two things: You had calculations, and you had

8 tests.
,

g A (W!TNISS TORCIVIA) That's ccrrect. It has been

10 established through these various monthly tests that the

diesel was capable of carrying 3000 K '4 On that basis, we
11

12 continued to say that if we limit ourselves to the 3000 KW,

we will not in any way degrade the diesel or change any13

() characteristics of it; we still will have the full 3000 K'414

available to us to use as we may.15

16 Q So the tests were confirming your calcula tions?
.

A (WIT:;ESS 703CIVIA) Yes.17

A (WIThr.SS SHIPPEE) What we would use these for, it
18

19 pr vided the upper limit of the loading.

A (WITN SS TORCIVIA) That we can go to.20.

ER DE. JOEDAN:21

'

C Did you try to address a t all the question of22

whether the extra load of these heaters would at all affect23

th e reliability?
24

A ( !TNESS TORCIVIA) As indica ted in previo us
25

A
\A
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.

3 testimony, we specifically set up the procedures so that vas

-

2 would not exceed the 3000 KW. And whea those pressurirer

3 heaters vera to ba applied, we would not exceed those 3000

KW, so we did limit ourselves to the so-called upper limit.4

5 A (WITNESS SHIPPER) When you men tion th e wo rd

6 " extra load," we don 't really consider that as extra load,
.

7 because we are still under the 3000 limit. If I was going

8 to 3001, that 1 KW would be extra load. We may be cutting
.,

g into the margin, but we are not we are not exceeding the--

10 capability of what that diesel generator is rated for.

C The tests are done at 3000 kilowatts, and the11

12 original qualifica tions, I presume, are done a t 3000

13 kilowatts, too?

() A (WITNESS SHIPPER) Yes.14

A (WITNESS TORCIVIA) Yes.15

C Your presumption is that the original16

37 qualifica tion tests do not have to be done again?

A (WIINESS SHI??EP) That's correct.18

A (WITNESS TORCIVIA) That's correct.39

At the risk of probably getting involved in20-

something else, may I say this to the Board: Before our21

~

studies were completed, we had aade detailed analysis,22

computer analysis, of not only the loads but the voltace
23,

:
'

drops associated with those loads, as each block vont on.
24

And the dips that were developed during the start of motors,
25

Oh
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4

1 at one poin t it went down en our dips. And we have detailed
y

. . >

2 computer studies on that.

3 We also recognire, and I think the Board

4 recognires, that the pressurirer heaters ar- purely

5 resistive type loads, and, as suc., we do not have that

6 other unf ortunate situation whcre you have large in-rushes
.

7 that may disturb the system. So that we felt comfortable in

8 adding that extra 126 KW on the dierel after we were assured
,

g that it was down at tna 2874, whstevar figure I had given,

that the diesel was to be kept at.10

(Board conferring.)
11

CHAIEfAN SMITH: Ms. Weisc, is that of any help?12

MS. WEISS: Yes, I think that has been of help.
13

,

[ s) And I would like to know, purely as a matter of information,34m

what is the quantitative reliability associated with the15

testing progra=?16

ME. TE0W7 RIDGE. Objection to the question.
17

CHAIFYAN SMITH: If for no other reason, it has
18

come to a poin't where the ruling is almost the flip of a
39

coin , and f or no o ther reason , the answer should be in the
- 20

record as part of the prof fered proof. And also for
21

'

review.22

My opinion is it has probably gone some wha t
23

beyond, but it is close enough that I think it should be in
24

th e record. As determined from th e tests are you tsiking--

25

O
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l
1

3 about that -- as determined frca the tests?

2 iS. WEISS: Yas. They have described the tests.

3 They stated they relied on them. We are entitled to know

4 quantitatively.

5 M2. TROWBRIDGE. Mr. Torvicia also said he did not

6 have detailed information about th e tests. And I simply ask
.

7 the Board to bear in mind, and for the witnesses to bear in

.
8 mind, that they should answer what they know, and if the y

9 3:e not the proper persons, don't have kno wledge tha t they

10 are sure of, that they need not -- that they simply say so.

CHAIEMAN SMITH: Tha t's fine. Tha t is fine.11

12 There is no problem there. But that is not a basis for

13 objection . That is something for the witnesses to bear in

O 1a =1=4-

15 MR. TECWBEIDGE: It is the reason why I .have been

16 objecting . It is not a basis in itself for an objection.

DR. JORDAN: One more observation. Of course, Mr.17

Pollard and r. Torcivia both know that the tests that they18

19 are doing will not give quantitative data on the reliability

- 20 of diesels. That has been explored in many other tests,

many other experimental -- much experimental evidence.21
~

There is question about the reliability of22

diesels. This was a ma tter of concern to the Appeal Boa rd ,23

as you remember, in St. Lucie. But that is the thing we are24

not going to ao into now is th= ori11nal reliability tast.25

O
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1 And the quantitative reliability data that was gotten, we
(

2 'r > w assentially tha t the number of tests was limited,

3 whatever the regulatory guida said, if I remember, something

4 like 100 tests or somethinc. But that was part of the

. 5 ori;inal lirensing, and we think is not, therefore, part of

6 the data right now.
.

7 CHAIRMAN SMITH: You may answer the question. Jo

.
8 you recall the question?

9 WITNESS TOECIVIA: I would appreciate havinc it

10 repeated.

CHAIRP.AN SMITH: Include in the question the11

12 certain ty that you are asking about, the reliability which

13 has been demonstrated or not demonstrated by the tests which

() -ere referred to in the testimony.34

15 35. WEISS: That's the question exactly.

BY CHAIRHAN SMITH:16

17 0 Did you lea rn in the tests which you looked at in

arriving at whether you could add this load -- did you in--

18

those tests, did you make any determination as to the39

20 quantitative reliability of the diesel system?-

A (WITNESS TOECIVIA) No t in terms of quantitative
21

'

reliability, no. It was a test that told us that the diesel22

had consistently carried 3000 amps during that period of23

tim 9. Eut as to its reliability tomorrow morning, I don'!24
1

kncv.25

O
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1 3Y MS- WEISS 3

2 C .iddressing yourself to page 4 of your testimony,

3 please, the first f ull parac ra ph , the la st sentence states

4 as follows: "Further, the rated capacity of the diesel has

5 been verified as being capable of handling the heaters in

6 addition to the safety-related loads required during loss of
.

7 of f-site power events ."

8 Would you tell me, please, each and every way in
.

g which the rated capacity of the dierels has been verified as

10 being capable of handling the heaters in addition to the

11 safety-related loads?

12 MR. TROWERIDGFs I suggest this question is

13 repetitive of questions that were asked before. I have no

() objection to the question then. My objection now is we are34

15 simply going to go over the same ground of calculations.

(Board conferring.)16

S. WEISS: I am not sure, Mr. Chairman, whether
17

the witnesses have given each and every way in which they18
~

have done this verification. But I am trying to de this so39

that the record will be absclutely clear.20-

MR. TROW 3 RIDGE: I would not object to a question
21

*

whether there is any wa y which they have not already22

discussed.23

CHAIRMAN SMITH: let her ask. Overruled.24

WITVESS 70RVICIA: How we verified the test?25

O
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(} 3 ?! MS. WFISS:

2 Q I want you to tell me each and every way in which

3 the rated capacity of the diesel has been verified as being

4 capable of handling the heaters in addition to the

5 sa f e t y-re la t ed loads required during loss of off-site power

6 events.
.

7 A (WITNESS TORCIVIA) I believe we have established

8. a 3000 KW ra ting of this diesel is an accepted value. As
< -

i g such, what we did, as previously indicated, was summed up

the total KW rating of all of the loads which were to be put10

on the diesals during emergency condition, added them up,
11

12 came up to a number, and then added on 126 KW, which kept us

within the 2000 KW.13

() As indicated by the previous memo, the procedures34

will so be set up. As also previously indicated,.we not
15

16 only developed a loading in terms of the KW which was going

37 to be put on, but we also developed complete voltage studies
during each period of time at which those loads were put on

18

the diesels. They are put on in blocks.
19

We have developed through computer studies and. 20

analysis that we can safely put on those loads during those
21

.

va rious blocks, as required, and the pressurizer heaters on
22

them, when and if so required.
23

Q Does that complete your answer?
24

A ( I SS ORCP/IA) So far.
25

N
( )
!

|
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1 C I think you stated aarlier -- Mr. Shipper stated
.

2 -- that the addition of tne pressuriter heaters will

3 constrict the mar;in, lessen the margin, between 3000 KW an3

4 the loads represented.by all of the engineered safe'ty'

5 features plus the pressuriter heaters . Can you tell me what

6 the marcin was before and what the margin will be now?
}

-

A (WITHISS TORCIV!A) Using that gen tleman 's figure7

8 of 2513, I think it was, which was the load at that time,-

9 assuming that is the full safety loads, and we add 126 XW,

| 10 we have reduced the margin between the 3000 accepted value
:

or whatever value it may be, by 126 KW. If that is what is11
i

12 mean t by " margin."
~

13 .

14
1

-

|

15
s

! 16

J 17

18'

19
i

|

' *
20

t

|

| 21
,

|-
22

23.

i

24

25

i

L

I
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) 1 C The letter that you read from earlier -- or it's a

2 memorandum, I cuess -- dated August 11th, 1980, signed by

3 you, tc C. Hattman, subject, Emergency Procedure 1202-29,

4 pressurirer system failure. It is labeled " Inter-Office

5 Memorandum, GPU Service."

6 It states that, quote: "The operator is to verify
.

7 that the diesel KW is below 2874 before energizing pressure

8 heaters. The total continuous diesel load must be kept at
.

9 or below 20,000 KW."

10 Can you tell me, please -- let me just state that

question slightly different. When I read -- 2874 plus 126
11

is 3,000. That appears to me to leave no margin. Am I12

13 misinterpreting this in some way

(3 A (WITNESS TORCIVIA) I don't know that we ares,/ 14

15 looking for any margin. We are using the generator to its

full capabilities. It has been accepted and verified. And
16

ve are using it to its most efficient and full capability.
17

A (WITNESS SHIPPEE) I think you have a difference
18

i
between design limits and operating limits. When You go and

19

design something, you design into it a margin. When you go
. 20

and operate it, you operate it to its capability. It is
21

'

capable of 3,000 KW.
22

1

0 hat was the meaning of the word " margin" if,
I 23
.

during the time it will be operated, it vill be operated to
24

have no margin?
( 25

C-)
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() A (WITNESS TCBCIVIA) He's told what to do.3

2 O Y3u are telling the operators that they can

3 connect the pressurizer heaters when the diesel kilowa't ,

4 KW, is below 287u, meaning that they can connect the

5 pressurirer heaters so that the total load on the diesel is

6 3,000. That does nct provide a margin.
.

7 That allows the operator to use the full capacity,

8 is that correct?*

9 A (WITNESS TC3CIVIA) That's correct. i

A (WITNESS SHIPPER) It's like going dcwn the10

highway using 50 miles an hour. You have five miles11

12 margin. If you want to go 55, you still can go 55,

13 conditions pe.rmitting . It is the same analogy.

(Counsel for UCS conferring.)14

15 0 Ass u n.ing that Mr. Cutchin correctly read the

16 original rafety evaluation report for Three Mile Island Unit

1 and the staff reviewed the diesels against a maximum load
37

of 2513 K1, and assuming in addition that the maximum
18

loading on the diesels will now be 3,000 KW, d.o e s this
19

increase from 2513 to 3,000 KW affect the reliability of the-

20

disel?21
.

MR. ??CWBRIDGE: M r. Chairman , I o bject to the
22

23 question . I have to have a repeat. There was an assunption

in there which I would ask is. Weiss to restate, something
24

about "r. Cutchin's reference to the maximum ca pacity.
25
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(} j Would you state that again?

2 MS. WEISS: Nill the reporter please read it back.

3 (The reporter read the record as requested.)

MR. TROMPRIDGE: ?.y objection stands. Mr.4

5 Cutchin's -- Mr. Cutchin did read from the saf ety evalua tion

6 report, where he described the safety load for -- for
.

7 emergency conditions to be 2513, I believe. He certainly

g did not refer to that as the maximum load on the diesel..,

:

MS. WEISS: That is not correct. let me read the9

jo language exactly from the safety evaluation report. Cuotes

" Maximum diesel loading in the event of an accident is 2513
11

12 KW, which is below the 2,000 hour rating of the diesels and

in accordance witn Regulatory Guide 1.9."13
,

() "let me state, this procedure makes it absolutely34

clear that maximun diesel generator load may be as high as
15

3,000 KW."
16

CHAIRMAN SMITH: Is there any question that the
37

two assumptions are not -- are you satisfied the two
18

19 assumptions are compa rable , th a t there vould be no more than
2513 load and safety conditions in an accident condition?. 20

.M S . WFISS: All we are saying is, assuming the
21

.

staff reviewed a maxiiium load on the diesel generators of
22

2513, I think that lar.guage clea rly states that was the
23

maximum reviewed.24

CHAIRMAN SMITH: Y u complicate the question so
25

i
%)

|
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/~ 3 much by putting in " assuming the staff reviewed." If youV)
2 could just go directly to the question. However, do it your

3 wa y .

4 MS. WEISS Maybe I will try it that way.

3Y MS. WEISSs (Resuming)

6 Q Is increasing the maximum diesel genera tor load
.

7 from 2513 to 3,000 KW, doer that af fect the reliability of

8 the diesel generators?.

9 A (WITNESS SHIPPEE) In my opinion, it does not.

10 The piece of equipment has a nameplate rating on it, and

that is 3,000 KW. And if I run that piece of equipment at11

12 3,000 KW, I have not changed the capacity, the capability,

.
13 nor the reliability of that piece of equipment.

() MR. POLLA3D: I want to go back wi th one f;ilow-up| 34

15 question.

CROSS-EXAZINATION -- CONTINUED16

EY MR. POLLARD:17

18 0 Is it your testimony, Mr. Shipper, if you have a

piece of electriral equipment such as a diesel generator
19

| that is rated for 3,000 KW as its 2,000 hour rating, that
20

runnin; it right at its rating, its reliability under those
21

'

22 conditions is no dif f erent than if you operated a diesel

23 gene rator a t substantially less than its rating?
I A (WITNESS SHIPPER) Now we get into life --

24

i 0 No, sir. I want to talk about the reliability of
25

i (
%s

,

1
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() I the diesel generator performing the function of carryinc the>

2 load on it. As I understood your last answer, ycu tastified

3 that the reliability of the diesel cenerator in ter as of its

4 prob abili ty of successfully carrying the load woul! not be

5 affected if the load was increased from 2513 KW tc 3,000 XW;

6 is that correct?
.

7 A (WITNESS SHIPPEE) In my opinion, th at 's co rrect.

8 0 You made an analogy bafore of the car and the.

9 margin. Is it your testimony also, with respect to a car,

10 ta st if you drive ir at 55 miles an hour, its reliability of

33 carrying you safely would be no different than if you held,

12 the accelerator to the floor, to the maximum capability of

|
. 13 the car?
f-I

(_g
-

' MS. WEISS: You can answer the question. Therej 34
|
'

15 hasn't been any objection.

WITNESS SHIPPER: Iv uld say it depends on the16

circumstances.17

E POLLAED; (Resuming)18

19 Q It would not depend upon the circumstances in the

20 case of the diesel generator?-

A (WITVESS SHIPPER) Tha set cape. city or capability
21

.

of the car is set at 55 miles per hour in my analogy.22

0 Back again, Mr. Torcivia, to the portion of your23

rebuttal testimony where you were discuscing the trip and24

circuit breakers on Figure 1, and your testimony th a t in25
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n 1 order to verify the capability of the diesel genera tor to
v

2 carry the heaters, in addition to the safety-related loads

3 during loss of offsite power events.

4 First, when you summed up the loads, what power

5 f actor did you assume?

6 A (WITNESS TORCIVIA) I believe that was 85
.

7 percent. I do not recall the exact figure. We did use a

a power f actor rating.,

9 0 Ihe 85 percent pcwer factor or the .85 power

10 factor, was that applied to all loads er did ycu use

different power f actors to different loads?'.1

12 A (WITNSSS TCBCIVIA) It was applied across the

13 board, as I recall.

() 34 C Including f or the pressurizer heatura?

! A (WITNESS TCBCIVIA) No . I have already stated,15

that is a resistor load.16

0 That's why I asked you the question. Did you use17

18 .85 as a power factor for all loads connected to the diesel

19 generator while you were summing them up?

A (WITNESS TOECIVIA) The' loads we summed up for20-

connected to the generator were the original leads. That's21
.

what I assumed you were talkinc about, which was the22 u.

23 emergency loads. The pressurizer heaters were added to that

dad .g

O So it is within the 2374 KV, for all those loads| 25
|
|
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3 you assumed a power factor of .857

2 A (WITNESS TORCIVIA) That's about right.

3 Q The devires used to trip the distribution breaker

and the main feeder breaker on overcurrent, can you describa4

5 for me the types ,;f devices they are and how they operate?

A (WITNESS TORCIVIA) Those are the Westinghouse DB6
,

7 breakerc, which is -- they're a particular type. Those

8 breakers are operated through a combination of air and oil.

9 type trip units.

10 0 You can ron tinue , but I am only interested for you

to describe how the devices which trip the breaker on
11

12 overcurrent work. You do as much as you want.

A (WITNESS TORCIVIA) Mcv the breakers trip
13

.p
(s 14 mechanically? I thought tha t's what you were referring to.

15 0 I am trying to figure out how does the b eaker

16 sense overcu rrent , and then subsequently -- I am primarily
interested in how th e overcurren t is sensed, rather than

17

physically how the breaker is tripped open.18

A (WITNESS TORCIVIA) All right. The breakers havey)

thr?e trip devices on them. Each one of thore trip devices,
20.

| the mechanical trip de.' ices, is surrounded by a windino,
21

| -

' copper winding of wire coil or what have you which is
22

sufficiently large to carry the amount of con'.inuous current
23

for which the breaker is designed. As the current is---
24

25 goes throuca that roil, a magnetic field is de veloped within
,

/'N
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{"
3 that unit, which in turn actuates a plunger within the

2 mechanical device for which the breaker is operated.

3 0 You say they have t' se trip devices. You have

4 described one. Can you describe the other two, please?

5 A (WITNESS TORCIVIA) They are all the same. There

6 is one for each pole.
.

7 0 This is what is commonly referred to as a shunt

8 trip device?, .

9 A (WITNESS TCRCIVIA) No, sir.

10 Q Is there a name for what you have just described?

A (WITNESS TORCIVIA) The device I just described?11
a.s :

,

12 Magnetic-type devices, long-term and short-term type

13 designations.
'

(~%j q,) 34 0 And what you have described is applicable to both

!
'

35 distri aution breakers and main f eeder breakers ?

16 A (WITNESS TORCvvIA) Not the distribution breaker.

17 0 Can you describe it?
,

A (WITNESS TORCIVIA) The main feeder breaker and18

the main breaker.19j

0 Thank you.20| -

I

This magnetic device, is that also sensitive to
21

.

22 reactive current?
A (WITNESS TORCIVIA) Is that the question?

23

0 Yes.24

A (WITNESS TORCIVIA) As far as the breaker is25

!

|
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1 concerned, it has no respect for any type of current, except

2 current, be it what it may.

3 0 So that reactive current would trip the breaker

4 just as well as real current?

A (WITNESS TORCIVIA) That's correct.5

DR. JORDAN: Just as well as what current?6
.

MR . POLLARD: I used the phrase "real."7

8 DR. JORDAN 4 I still can 't hear.
.

9 3R. POLLARD: Real.
.

DR. JORDAN. By "real" you meant in-phase?'

10

MR. POLLARDS Yes, the power current, as opposed11

12 to the -- the current associated with the phrase " kilowatt,"

13 and the reactive current being the current associated with

n .

kilovolt, amperes.() 34

15 RY MR. POLLARD: (Resuming)
;

0 You understood it that way, too?16

A ('JITNESS TORCIVI A) I assumed that much.17

Q Am I correct that in sumttng up th e loads, had you
18

used a service factor of 1.15 instead of 1.0, you would have
19

20 co s a up with a higher kilowa tt rating or a higher kilowa tt-

total?21

'

A (WITNESS TORCIVIA) ~4ould you repeat that, please?
22

I
0 In summing up your loads, you testified earlier'

23

t'ta t you had used a service fac.or of 1.0. Am I correct
| 24 .

that if you had used a cervice factor of 1.15 your to tal25

O
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( 3 kilowatt lead wo 11d have been higher ?

2 A (WITNTSS TORCIVIA) If I had used that service

3 factor. ,

4 0 In that sense, using a service factor of 1.0 is in

! 5 a non-conservative direction ?
l

A (WITNESS TORCIVIA) No. I don't think the6

7 question is conveying the right thought. We did not use the

8 service factor of 1.0 as a convenience. All of our motors
-

9 are rated 1.15, but their loads have been limited to within

the service factor of 1.0. The service f actor of 1.15 is an10

extra margin which is available to us should that be
11

12 required under degraded voltage condition or other

13 conditions which may require to maintain the torque to

(3) 34 provide the necessary power for the flow of water, whatever

15 it may be.

0 Under such degraded conditions, those motors would
16

in fact operate at the higher service f actor?
! 17
I
I A (WITNESS TORCIVIA) That is correct.

18

CHAIRMAN SMITH: Under what kind of conditions?19

R. POLLARD: Under the degraded conditions.
20.

CHAIRMAN SMITH: Degraded voltage conditions?
21

1
-

MR. POLLARD: Degraded conditions he referred to
22

in his previous answer.
23

BY MR. PDLLARD: (Resuming)
24

Q Turning t pace 4 fy ur prepared testimony, item
25

/~T;
' (_)
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1 one at the bottom of the page, it says, quote: "There are

2 three separate and independent signs 1s that produce this

3 safety action (accident) signal which will trip the

4 pr essuriser h ea te r loads." Quote.

! 5 Can you tell me, what are those three separate and

6 independent signals?

'

A (WITNESS SHIPPER) I think I am correct in stating7

8 the signals a re 1600 pounds in th3 reactor ccolant system, 4
.

g pound pressure in the building, and 30 pound pressure in the

bu ilding .
10

DR. JOEDAN: I'm a little unclear. Are you saying
11

12 that those three things are the signals that trip the

13 engineered safety fea ture actuation signals, ESFAS, and that
'in turn trips the pressure, trips the pressu rizer heater() 14

loads?15

WITNESS SHIPPER: Correct. Either one of the
16

three will trip, and any one of the three will trip th e
17

18 pressurizer heater breaker.
DE. JORDAN: Any one of the three vill trip the

19

ESEAS?
| 20,

WITNESS SHIPPER: Yes, which in turn will trip the
21

breaker.-

22

DR. JORD4N: Right.
23

BY ME. P3LLARD: (Fesuming)
24

0 Durin; your deposition by UCS on the 26th of
25

ONJ
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1 March, 1990, you referred to the ES trt; si7nale, and !'

2 asked a similar question.
.

| 3 '! R . TE0W3RIOGE: Mr. . a lla rd ., would you mind
,

| 4 waiting until we collect a copy of that deposition?

5 MR. POLLA3D: Perhaps it is a good time to break

| 6 for lunch, then.
,

7 CHAIRMAN SMITH: All right. We will return at

1 00; g.

I

g (Whereupon, at 12:02 p.m., the hea ring wa s

10 recessed, to reconvene at 1500 p.m. the same day.)
i

I

! 11

i

i 12
|

13
.

14
*

r

15

16

17

18
_

19

~
20

21
.

22

: 23
|

|

| 24
I

i 25
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A FT E R! ICON SESST05
[ t

(1:04 p.m.)2

3 MR. TROWBRIDGE: Mr. Chairman , I have a short

4 preliminary matter.

5 MR. POLLARD: Mr. Adler is not here.

CHAIRMAN SMITH: We don't have anyone from the6
.

7 Commonwealth.

Go ahead. If it concerns them, we vili bring it
- 8

9 up later.

MR. TROWBRIDGE: Yesterday the Board indicated it
10

would treat ECNP's December 15 letter as a motion, indicated
11

12 that if we had not taken it as a motion, we might ask for

13 it, ye ste rd a y to be treated as the day of service. It turns

() out that neither I nor Mr. Zahler , no r Ms. Ridgway did
34

consider it as a motion. Therefore ve would like to take
15

16 advantage of the Boa rd 's order which Mr. Zahler calculates
would n4xe our reply due on January 5.

17

ME. CUTCHIN: I ha ve a short prelimina ry matter,
18

39 too, Mr. Chairman.

CHAIRMAN S!!!H Is it about this?
;

- 20

!!R . CUTCHIN: I'm sorry, I thought he was through.
21

t .

MR. TROWBRIDGE: I am through.
22

CHAIRMAN SMITH: You are sta ting correctly that we
23

had stated that we vculd regard it as a motion because it
24

requested relief, but if you think that we are incorr'ct in
25

i _

|
,
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3 that viewpoint, too, you should make your arguments.
A

2 tR. TPOWERIOGE: It was a request of the Board.

3 It was cerved, as far as I can tell, at least on us and the

4 other pa rties.

CHAIEMAN SMITH: 'de will set January 5 as the --5

f is that the date tha t you ga ve, Janua ry 5?6
.

5R. TECWBRIDGE: January 5, yes.7

CHAIRMAN SMITH: That is the date for timely
8-

;

9 response.
.

ME. CUTCHIN: Yesterday, Dr. Jordan acked a
10

question to see if the staff could assist him in finding out
33

12 the applicability of Reg Guide 1.5 at both the operatino

13 license stage and now.
O Preliminarily, as best as I am able to determine,(_) 34 ,

15 as Mr. Pollard indicated, the guide has not been reprinted,

16 and the words are the same as they were in that original ,

17 guide labeled Saf ety Guide 6.
q

With regard to whether the Guide was applicable to
18

TMI 1 at the time of operating license issuance, I can onlygg

read again from the Safety Evaluation Report at the
20.

cperating license stage wherein it states, "The-electric
21

.

22 p wer system for Three Mile Island Unit 1 has been evaluated
to ensure that the guidelines of Regula tory Guide 1.6 is met

23

in the appropriate portion." I am reading from again
24

Section 8.0 entitled " Electric Fower."25

O
l
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(G~)
1 With respect to th e on -site power system, 9 3 of

2 that same docu. ment, it states that the "AC portion of tne

3 on-site system is redundant and split throughout in
1

4 accordance eith Eegulatory Guide 1.5, with the exception of

5 one swing bus at the 480 volt level for one containment

6 ventilation fan." There it refers to Section 7.2 of the
.

7 report wherein the words read, "There is one exception to

8 the independent (split bus) design. One containment
-

g ventilation fan automatically swings between two redundant

10 AC emergency buses in order to satisfy the single failure

criterion under non-accident conditions. The swing feature
11

is bypassed under sccident conditions. We reviewed the12

13 design and conclude that no single failure will permit the

() swing bus to interconnect the two redundasnt and34

15 non-synchronized energency buses or otherwise precipitate a
locs of all on-site power. On the basis of our review, we

16
"

conclude that this exception is acceptabla since it
17

satisfies the single failure criterion."
18

Now, with respect to the question yesterday as to
39

'

wh ether an automatic bus transfer switch such as that ag reed
- 20

by Mr. Corras to be within his understanding of what exists
21

.

at T3I 1, that being one tha. enables the engineered safety
22

features valve control center 1C to be powered from eith er
23

diesel generator, the question was does that comply with
24

Fegula tory Guide 1.6. The staff at present has not focused-
25

.

)
V
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on the details of that design. When we initially reviewed
1

\

2 it, we had understood it was a manusi transfer, so we would

3 now have to go back and look at the details of that design

I to see if it is of the type that was referred to in the4

5 Safety Evaluation Report I just read from, that being one

6 that is cable of being bypassed under accident' conditions.
~

But to answer your question directly, a swing bus7

8 provision which interconnected the two diesel power supplias
,

9 during accident conditions would not, in the view of the

10 staf f, be acceptable.

! DR. JORDAN: Thank you, F.r. Cutchin. That is very
33

12 helpful.'

13 Whereupon,

() PAUL SHIPPER,.JP.
14

JOSEPH TORCIVIA15

16 resumed the stand, having baen called as witnesses by
Counsel for licensee Petropolitan Edison, and having

17

18 previously been duly sworn, were further examined and

testified as follows:19

CROSS EIAZIN ATION -- Pesumed,ot-

BY MR. POLLARD:21

0 3efore we get back to the question we were"

22

23 pursuing before lunch, I would like to ask you, Yr.
Torrivia, do you have with you the calculations which you

24

described in terms of sum ing up the loads on the diesel
25
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1 generator, identify the load s, iden tif ying wnat service'

2 factors and power factors you used? Do you have those

3 calculations with ;'n?

A (WITNESS TORCIVIA) ?l o , sir.4.

4

5 C Do you have them back in your office?

6 A (WITNESS TORCIVIA) Yes, sir.

.

7 0 Would.it be possible for you to provide me with a

8 copy of those calculations?
.

MR. TROWR3IDGE: Objection to the question. Such9

to questions should be add ressed to counsel.

MS. WEISS: Go ahead and answer it, then, Counsel.
11

MR. TROWBRIDGE: Would you repeat again what it is12

13 you wish?

()# MS. WFISS: Yes, Mr. Pollard.
34

3R. POLLARD: 3r.'Torcivia has described some15

calculations he has done to assess the loads on the diesel16

37 generators to make sure tha t they will not e*:eed tha 3000
kilowatts.18

3R. TROWBRIDGE: You are asking whether we will
39

20 pc duce f rom Parsippany for this proceeding those'
.

calculations?21;

I bject on the grounds of timeliness. Mr."

22

Chairman. I see no reason why we shouldn't dispose of this
23

issue on the schedule that we have been on. This is
24

saterial that could have been asked for before. I don 't see
25
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3 why -- I hope not to have to b rin g these witnesses back
,

'
'

again on this issue.2

3 (Counsel for UCS conferring.)

MS. WEISS: On the timeliness question, we did4

5 depositions of the Licensee's witnesses on this subject.on

6 March 26, 1980. Mr. Shipper was in that deposit:.sn. Mr.

*

Torcivia was not. We had no knowledge of Mr. Torcivia's7

8 personal calculations un til we heard tha t today, and we had

g no reason to believe tha t he had done them until we heard

th a t toda y. They are certainly not disclosed in the direct10

tstimony.
11

12 MR. TROWSRIDGE: I just reread,the depositions.

,
13 Since it is going to be apparently referred to, I don' t

|

() recall any request for Mr. Torcivia or informatic.t on this14

15 subject.

MS. WEISS: We didn't know Mr. Torcivia existed.'
16

MR. TS0W3 RIDGE: Mr. Pollard asked -- if he asked17

j 18 a question to which we didn ' t give a proper response, I
i

would like to hear the question.39

35. WEISS I am not alleging any such thing. I20.

am simply alleging we had no reason to believe that such
21

calculations had been done or any person had done them, or' -

22

that they were coing to be relied on in the direct testimony.23

MR. TROWBRIDGE: You dian't seek to inquire ac to
24

whether such calculations had been made or were being made.
25;

O
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1
I object again. I see no reason why we should

s
2 protract this piece of the hea ring to ;o bark over

3 calculations and resune hearines and call back witnesses.
MS. W ISS: We don ' t have any particular reason to4

believe it is going to delay the hearings any. If we get a
5

6 copy of those calculations, as soon as we get back in our
.

7 office we can look them over. We hadn't asked that the

8 witnesses appear and discuss them. If we see th e
,

g calculations and if this -- if we think it is necessary to

10 question the witness about them, and if we can persuade this
Board that it is necessary to question the witness about

11

12 them, that can be done the first day we are back here. I

13 assume thesa witnesses will be here at that poin t a nywa y. I

,) am quite sure we won't be finished with this Contention.14

CHAIEMAN SMITH: 'ie will take it under advisemen t.
15

3R. TROWBRIDGE: This is a late discovery
16

request. I have not heard the ;ood cause f or la teness
37

18 adeq ua tely addressed .

CHAI3 FAN SMITH: We will take it under
39

co ns id era tio n . We will announce a ruling either at the end
20.

of the recess or later tonight. !
21

55. WIISS: All right.*

22

Mr. Trowbridge keeps coming up with new grounds.
23

I don't consider it a late discovery request. It is a
24

th e existence of whichmotion to produce a document which --

25

b)%
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3 was disclosad for the first time today.O
\~)<

CHAI5aAN SMITH: That is why I said we would defer2

3 rulino. I would like to look at the testimony and see how

much notice you might have had, either directly or4

5 implicitly, that there would be calculations.

6 3! MR. POLLAED: (Resuming)

*

7 Q Mr. Shipper, if I can summarire where we were

g before the b reak and get back to the questioning, I had
.

directed your attention to Item 1 on page 4 of your direct9

10 testimony about the three separate and independent signals

that produced the safety action, the signal which will t ri p33

12 the pressurirer heater loads. and then you told me that
i

th o se three independent signals were 1600 pounds in the13

() reactor coolant system, and either four pounds or 30 pounds14

|
' 35 pressure in the building.

A (WITNESS SHIPPER) Let me state one thi ng . Ia16

almost positive the 1600 and four pounds. I am not ona
17

hundred perrent sure of the 30 pound signal. I was trying
| 18

to get clarification on that over the break, over lunch, and
19

I could not reach the engineer, the responsible engineer
20.

that would be available to give me that information.
21

0 Is your concern over whether or not it is a signal-

22

from building pressure or is it your concern about the
23

actual set point?
24

A (WITNESS SHIPPER) It is concern whether it is25

(1),

l
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3 building pressure. 30 pound signal is a set point within

2 the actuation system as f a r as I kncv, but I am not cura if

3 it triggers the actuation. I am not sure of how the 30

4 pound signal interfaces.

5 0 Is it that you can 't recall when you wrote this

6 sentence in your testimony what those signals were? Is that

*

7 what the difficulty is?

8 A (WITNESS SHIPPER) Correct.
,

g 0 Do you have some estimate of how lon; it will be

10 to get this answer? If we took a five minute treak, can you

11 get the answer?

I don't know how toi proceed?
12

A (WITNESS SHIPPER) I could possibly. I have tog

14 get ahold of the engineer that designed the system.

A (WITNESS TORCIVIA) What bearing do those values
15

have on this testimony? Could I ask that? They are three
16

ES signals that involve, that trip our breakers. That is
17

all that concerns at least me from the electrical point of
18

view. As to the value, I don't quite understand what
19

bearing that has on the testimony.
20.

MS. WEISS: Ne would be happy to explain that.
21

- Why don't you explain that, Mr. Po llard .
22

MR. TROW 3 RIDGE: F r my clarification, I may have
23

misu nd erstoo d .24

Mr. Shipper, did you say it was only the vslue
25

ALDERSoN REPORTING COMPANY. iNC,

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

_ . - - . . _. . . - _ - - - . _



9204

3 that was in question in your mind, or whether there were in

2 fact three signals?

3 '4ITNESS SHIPPER s No, there are th ree signals.

MR. TROWBRIDGE: All right.4

WITNESS SHIPPER: It is the value and the5

6 pa rameter it is measuring.
.

MR. TROWBRIDGE: Thank you. I misunderstood your7

8 statement..

9 3Y MR. POLLARD: (Resuming)

10 Q Mr. Torcivia, the concern is not whether it is 30

poun ds of 29 pound s , but as Mr. Shipper said, he is not even
33

12 sure it is a signal from the reactor building.

13 My further concern is whether or not in f act there

() really are three separate, independent signals.34

| A (WITNESS TORCIVIA) There are three signals.15

MR. TROWBRIDGE: M r. Chairman, at this point we
16

would suggest a break. *4e think we can get a quick answer.
17

CHAIRMAN SMITH: 3ight now?
18

All right, we vill take a five minute hreak, or
19

until you knock on the door.20-

1

| (A brief recess was taken.)21
'

CHAIRMAN SMITH: On the r(cord.22

MR. TROWBRIDGE: Mr. Chairman, it turns out we de
23

not have a confident answer and may not have a confident
24

answer until the naxt b rea k to the question put by Mr.
25

')
}
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Pollard.~

g

2 DR. J0RDAN: For the three signal. that actuate

3 the emergency --

5R. TROWERIDGE: That's correct.4

5 DR. JORDAN: I thought they would be in the

6 Pestart Report.
, .

!. 7 WITNESS 3 HIPPER: I don't think they are in the

8 Restart Report. They may be in the FSAR. I am sure they
.

i

are in the FSAR.g

DR. JORDANS There have been changes made for
10

i

; 3, restart.

WITNESS SHIPPER: That's what I'm not sure of.12

DR. JORDAN: I think there have been, but all
13,

right. Let me not try to tell the Licensee what is in the14

Restart Report.15 ,

MR. TPOWBRIDGE4 When we give the answer, I wo uld
16

like to be sure to give it right.
17

55. WEISS: Let's go on to another line of
i 18

questioning and return to that after the next break.19

| 20-

I

21
.

22

23
1

24

25i

l

O
I
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2 EI TE+ EOLLAEU8
.

3 C I will turn then.to some questions, Mr. Torcivia,
|

4 on your rebuttal testinony.
|

| 5 (Pause)

6 Mr. Trowbridge directed your attention to pages

.

4-3 and 4-u of my testimony, specifically item three, which7

.
8 begins at the bottom of 4-3 and continues on 4-4

-
1

! And in answer to his question, as I recall yourg

10 answer, you said the short circuit would not result in loss;

of the power supply.
11

Was that correct?12

| 13 A (Witness Torcivia): A short circuit at the*

( ()' pressurizer heater terminals.34

15 Q And then you discussed the overcurrent devices on

the distribution breaker, the feeder breaker, and the main
16

bus breaker.17

As I recall your testimony, you testified that
18

with respect to the main bus breaker, that its overcurrent
19

trip set point was in the range of - perhaps you did not.
I 20-

Can you tell me what is the set point of the .tain
| 21
|

*
bus breaker?22

A ( itness Torcivia): You are asking what is the
23

set point?
24

0 The overcurrent that was required to trip the main
25

| ()
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3 bus breaker.,

2 A (*Jitness Torcivia). Under what conditions? The
,

i
3 breaker characteristics lend themselves to tripping out

4 within certain time periods under various conditions. Are
,

i

.
5 you referring back to the short circuit condition tn a t you

6 previously stated?

'

7 0 Let me back uo.

You described for me earlier how the overcurrent8
.

g was sensed for the main feeder breaker and for the 231: bus

breaker, and you descriged a magnetic trip.'

10

A That is correct.11

12 Q Could you then go on and describe the various set

13 points for that overcurrent trip for the main hur breaker,
"

j (} and if you need to, tell me both the current and the time34

15 delay.

A ('41tness Torcivia ) : I think if we refer back to16

figure one, the main breaker, which we consider the upstream
17,

breaker, has a time curve characteristic curve which can be
18

| adjusted within range so as to obtain a certain trip pointgg

fo; a certain amount of curren t.20,

I do not know if I am making myself clear. This
21

(
is a type of a curve which , as the current is increased, the*

22

time required for the breaker to trip will decrease
23

constantly down the line.
24

Is that clear?25
|

O
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3 The setting of that main breaker, as related to

O
2 the setting of the main feeder breaker, is such on the curve

3 that the main breaker will t ri p a t a time longer than the

4 main feeder breaker, and further down the distribution

5 breaker panels, which are not electromagnetic -- those are

6 the thermal magnetic type, and they too have definite
i

*

! 7 characteristics, which when associated t". each other, each

8 curve is given a time delay in a sense as the current begins
.

g to increase.

10 0 Let's see if I caa be more specific. According to

1
11 my notes, your answer with respect to the main feeder

breaker was that the insta n t aneous overcurrent trip was in12

13 the range of 1200 to 1250 amps and it would trip in
!

| {} 34 approximately .2 seconds.

A ('41tness To rcivia) : That is about right.15

0 Can you give me the corresponding trip set point16

for the main breaker, the instantaneous trip?37

A ('41tness Torcivia) s I am now reading from a
18

coordination curve for the corresponding point; if you are39

sayjng 1250 amps, if you are picking that particular point,20,

at that rating, as f ar as a main breaker is concerned, it
21

would not trip.!
*

22

It does not recognize that level of current.
23

0 How high would the current have Oc be to trip the
24

main bus breaker within .2 seconds?25

,

|
i
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A (*41tness Torcivia)s It would have to be in th e1

2 vicinity of, I would say, about 8000 to 12,000 amps. And

3 that would be about .2 seconds. I am using rough figures

there.4

5 Q Can you briefly describe how a magnetic trip

6 device can incorporate within it this current time
*

7 characteristic?
A (*Jitness Torcivia): Yes. As I say, these8

.

g particular breakers, which are the man f eeder breaker and

the main breaker are of the electromagnetic type; they have10

no thermal elements in them.11

12 The magnetic field which is surrounding the trip
,

13 elements is producing amperic turns required to actuate a

(
'

34 plunger. Now, within this plunger, there are basically two

15 plungers involved. Cne,is what we call the instantaneous

16 and the o the r , tim e d ela y..

Durino the low current conditions, the time delay17

plunger is gradually going up as the current is. increased;18

the orifices within the element which prevent the
19

contacting mechanical arm from actually tripping the20,

1

21 current, so it is gradually going up under a time delay.

Should the current exceed a certain amount and* --

22

23 in ,this case probably between 8000 and 10,000 amps -- the
magnetic field is at such value that it will immedia tely24

25 pull up a second plunger in there that actuates the
'

.

'$

O i
a.
**

.-
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,

1 instantaneous trip.(}
I 2 It is at that point where we get down to that low,

3 low level of .2 of a second or thereabouts.

4 0 I want to make sure I understocd your last answer

5 with respect to the time delay trip. I heard you say that'

6 with relatively low fault currents, the plunger would move
.

7 up slowly.

|
8 But I thought w'st you said was during this time

.

g that the current would be increasing.

10 Is it not the case tha t when you have sufficient

11 Current to start this plunger moving, that even if the

12 current remains constant a t that value, the plunger would

13 continue to move?

() A (Witness Torcivia): You are talking about
34

15 transient conditions; is that correct?

! 16 Q No, I as not talking about a transient.

Let's say we have sufficient fault current to17

18 start the plunger moving on the time delay trip. 5.s s u m e

that that current remains constant at that value, whatever
19

it is.20-

Is it not the case that the lunger continues to
21

*

move and that current need not increase any further beyond22

that?23

Is tha t correct?24 .

A (Witness Torcivia): The current remains25

|
|

|
|
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() 1 co n s ta n t. The plunger is now also constant. It has arrived

2 at a certain level as it is goinc up.

3 Q Tf the current remains constant, the plunger will

4 stop at some point before it trips the breaker?

5 A (Witness Torcivia). That is correct. There is a

6 counteracting force, a diaphragm within the assembly of the
.

the trip elements. They are counteracting each7 trip --

i - 8 oth?r. The forces are counteracting each other, and there

g will be a stabilizing point at which it would no longer go

10 up .

11 Q According to my notes also -- and correct me if I

|

*2 as wrong -- you testified that with respect to the main bus'

breaker, which on figure one is labeled " main breaker," that
13

the time delay on the main breaker is 15 seconds.
14

Is that correct?15

A (Witness Torcivia): I believt. I said that the
16

time delay would be approximately 15 seconds for the short
17

18 current value at the terminals of the pressurizer heaters at
the short circuit.19

C What is the magnitude of that current?
20.

A (Witness Torcivia): At the pressuriser heaters?
21

.

O You postulated, in answer to ".r. Trowbridg?'s
22

ques tions, a fault at the pressuriser heaters. !s that
23

correct?24

A (11tness Torcivia): That is correct.
25

O
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i Q :at magnitude of current would that fault at the

| 2 pressurizer '. eaters generata?
!

| 3 (Witness Torcivia): Approximately 4000 aops.

4 0 And this fault that you postulated, what type of a

5 fault is it and how many hea ters are af f ected?

! A (Witness Tor:ivia): The fault that is being6
.

7 postulated is a f ault at one of the breakers. In other

8 worfs, the pressure -- one bank of heaters..

g 0 '' t . Torcivia, I am sorry; could you please use

10 your microphone. I have a very difficult time hearing you.'

A (*Jitness Torcivia ): The faults that are being
11

12 postulated are faults at the pressurizer hea ter terminals.

13 Q Is this a line to line fault, a line to cround

) fault?14

15 A (Witness Torcivia): It is a bolted fault, line to

lin''16
,

17 0 It is your testimony that such a fault would only

draw 4000 amperes?18

A (11tness Torcivia): Approximately u000 amperes.gg

C Wnat limits that current to 4000 amperes?
- 20

A (Witness Torcivia): Ihe circuit conficurations
21

.

which inclufe the characteristics of the diesel generator
22

w rking its way down the impedence of the breaker, the cable
23

impedence, the length of the cable.
24

All of those characteristics summed up together
25

:

;
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1 are the limiting f actors that develop the short circuit
;

j 2 current at that point.

3 (Pause)

4 0 And the .'a ul t you postulated was only on one
,

1

5 heater?

6 A (Witness Torcivia): One bank of heaters.

7 y Every heater in that bank has a fault line to

8 line? It is your testimony that that draws 4000 amperes?
.

g A (Witness Torcivia): We would prefer to say three

10 phase bolted fault.

0 on all hestere in that group?
11

:

A (Witness Torcivia): !n that group; that is| 12
!

f 13 CUCC'Ct*

0 And at 4000 smperes, that the main bus braaker14
;

15 would trip in 15 seconds?

A (Witnass" Torcivia ) : That ic correct;
16

17 approxima tely 15 seconds.

18 0 Ubat other current, other than the 4000 amperes

did you assume flowing throtch the main bus breaker at that19

20 time, if any?-

A (Witness Totcivia): The main bus breaker would be21
.

carrying the full load of the bus.22

0 What is the total current through the breaker?
23

A ( itness Torcivia): I beg your pardon?24

0 1e have a 4000 ampere fault current caused by the
25

O
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bolted liner to line fault on every heater in a particular
3

2 croup. Thir generates 4000 amperes.

3 I would presume that since other loads are
4

4 simultaneous being power from, for example, bus 1P, that the

5 current flowing through the main breaker would be somewhat'

6 greater than 4000 amperes.
.

7 My question iss when you answered the question

- 8 that the main hreaker would trip in 15 seconds, how much

g current was flowing through the main breaker?

10 A (Witness Torcivia) During a bolted fault

'

condition of that nature, the induction motor, which is the
11

12 bulk of our load, would be contributing fault current to

13 that fault. The apparent -- as far as that breaker is

concerned, it would indicate that u000 amps plus some
14

15 miscellaneous current around there, that may be flowing.
Bu t most"of the contribution is as a result of that fault,

16

which is a bolted fault, would flow to the fault.
37

In other words, the 4000 amps includes all
18

i contributions from all other sources.39

(Pause). 20

A (Witness Shipper): Maybe I can clarify this
21

22 position a little bit. At the time of a fault, the motors

become generators.
23

(Pause)24

0 Mr. Trowbridge asked you another question, Mr.
25

i
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( 1 Torcivia.

2 Directing your attention to section 6.1.I.1 cf

3 IEEE standard 394-1977, which appears on page 15 of that

4 standard, and then he asked you, was the first criterion in

5 that section met.
And the criterion states: "The breaker time6

.

7 overcurrent trip characteristic for all circuit faults will

8 cauce the breaker to interrupt the fault current prior to-

9 initiation of a trip of any upstream breaker.

" Periodic testing shall demonstrate that tio
10

'

overall coordination scheme remains within the limits11

12 specified in the f asign criteria . This testing aay be

13 performed as a series of overlapping tests."

As I recall the question he asked you, he asked14
,

15 you , does the design of Three hile Island Unit 1 with

16 respect to the pressurirer heaters meet this criterion.

37
And your answer was yes.

In giving that answer -- excuse me - please
18

descrite for me the periodic testing that was or will be
19

done at Three Mile Island Unit 1 to demonstrate tha t the- 20

overall coordination scheme remains within the limits21
.

specified in the design criteria.
22

A (Witness Torcivia): We have a set program --
23

Q I am sorry, Mr. Torcivia. I cannot hear if you do'

24

not use the microphone.
25

G
U
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A (Witness Torrivia): 'Je ha ve a set program ofi

2 testing all breakers and relays at th e plant . ! believe it

3 is approximately every six months. I do not want that

4 figure quotad, but I believe it is.

5 Anyway, it is a pe riodic testing. In this case we

6 would be testing each breaker individually and checkinc it
.

7 against the characteristics as specified by the engineering

8 department, at least the maintenance department, for the-

g relay testing and maint enance department.

That is the testing that will be d one.
10

C Could you go into a little more detail, please, as
11

i

12 to the actual testing? How do you go about testing the

|
13 overcarrent trip, say, for example, the main feeder breaker?

| ,14 A (Witness Torcivia)s I assume you are looking for
,

a detailed procedure for testing that would be in the plant?
i 15

0 I would like a little more description. I do not
16

17 say you have to quote from a procedure, but for example, I
w uld like to know how do you simulate the fault current?

18
4

Which fault current is simulated?79

How do you go about measurine the time delays, et
.0

cetera?| 21
I

*,

A (*41tness T orcivia) : In the testing procedure we
22

do not simulate fault current. We provide to the tester a
23

i number of test points to which he has to test the breaker.
24

.

He has a current type of box which providec him with
25

f')
| N/
i

|
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) g sufficient amount of current to run those tests, whether it
4'

./

2 he 200 amps, 500 amps, 1000 amps, whatever it might be.

3 He also has a time clock or a cycle counter,

|
4 depending on how detailed we want the tests. He records al?

5 that; submits it to the en ineerino depa rtm ent for reviev
|

6 and approval.

7 0 A3 I correct that in order to justify the restart

8 of Three dile Island vith the circuit breaker arrangement-

g you 2re relying upon these testr to assure that the breaker

10 coordination can be relied upon to isolate a fault in the

pressuriner heater without loss or tripping of the main11

i 12 breaker?

Is that correct?13

A (Witness Torcivia): Please repeat that again.
,

14

15 How loss of --

i

16 0 Are y u relying upon these periodic tests as a

i

| basis for saying that Three Mile Island Unit 1 is safe37

l 18 enough to restart considering the arrangemen t by which

39 pressurizer heaters could be powered from the onsite power
,

,

| supply?. 20
|

f A ( itness Torcivia): Yes. We are relyine upon the
21

repeatability and the accuracy of the breaker on these tests.22

0 So it is important that these tests be done, then,
23

in your view?24

A (Witness Torcivia): And they are don 9.
25

O
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i 0 Would you think that they are important enough to
{

2 be incorporated in the technical specifications to require

3 that they be done?

4 A (Witness Torcivia) s I am just trying to think if

5 they actually are in there. I do not know if I want to --

6 0 *ihether they are or not, do you think they should
.

7 be?

|. 8 (.Pa u se )

g A (*41tness Torcivia)s I see nothing wrong with that.

go Q I am not askir.g if there is anything vrong with

it. I am asking whether or not it is important enough that
11

12 these tests be done to make sure that we do not rasult in
13 degradation of the onsite power supply, that we ought to

() 34 require that the tests be done.

I 15 A (Witness Torcivia): I would say that they

16 certainly are important enough to be done. I am just trying
,

to think of the test procedure which is already set up for
17

18 which we 90 so far as to test each individual resistor.
Yes, I would incorporate them.

39

I will see to it that they are if they are not
20-

already there.
21

.

Q Have you given any thought then as to how often22

such tests should be done?23

A (Witne'ss Torcivia ) 4 have had a great deal of
24

experience with. breakers. As a matter of fact, ! Tay have
25

O
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3 helped la developing some of them. My personal feeling is,

i 2 based en my experience, that if they vare done once during

3 each refueling cycle, I would feel comfortable.

4 C The last sentence if this criterion one in section ,

5 6.1.2.1 of IEEE standard 384-1977 states: "This testinc may

6 be performed as a series of overlapping tests."
| .

7 If I understood your previous answer, this is

8 precisely what you are doin;: you are testing each breaker
.

g independently and you will then, as a result of the tests of;

the individual breakers, you will then conclude that the10

breaker coordination is properly set and that therefore you33

12 see no need to try and simulate a fault or actually put in a
~

fault to make sure that the breaker coo rdinat, ion works as13

34 you expect it to.

Is that correct?15

A ( itness Torcivia): That is correct.16

(Pause)17

C Did I understand, then, in the answer to the
18

further question about whether criterion two, which reads:
19

20 "The power source shall supply the necessary fault current-

for sufficient time to ensure the proper coordination
21

~

without loss of function of Class 1E leads," that your
22

answer was, yes, the diesel cenerator has adequate power for
23

functioning of the breaker.
24

Was that your ansver?
25

O
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; i A (Vitnass Torcivia): That is co rrect.
)

2 0 Can you explain to me what that means, that the

3 diesel generator has adequate power for f unctioning of the

4 breaker?
1

i 5 A ('ditne ss To rcivia ) : That means that during th e

6 period of a fault both the generator and the diesel will be
.

7 able to supply that amount of power required to operate
.

8 those breakers without any failure on their part. There may
.

9 be reduced voltage, but without a sloving dovn and doing

10 that within the period of time required to operate that

11 equipment.

12 C Have you looked at how far the voltage would drop?

13 A (Witness Torcivia): During the 4000 amps?

() 14 0 Yes.
i

15 A (Witnass Torcivia): The 4000 amp figure

16 represents the equivalent of star ting probably -- proba bly a

i 700 horsepower motor; in other words, the in-rush from37

18 approxima tely a 700 horsepower engine. That is just
~

grabbing out a figure. That is no problem for a diesel which; gg

is actually starting up a 700 horsepower motor, which is!- 20

somathing which is done without problem.
21

.

As far as the voltage dips go, the voltage dip22

vill be momentary and almoct immediately corrected by the'
23

' regulator.
24

'

C You are saying the voltage on bus 1P will not drop
25
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(} 3 very low below 480 volts?

2 A (Witness Torcivia): No. Prchably down to maybe

3 on that basis 460, if it is originally established.

4 C Can you explain why if the voltage only drops to

460 all the ather loads on there start acting as generators5

6 rather than loads?
.

7 (Pausa)

A (Witness Torcivia): Say that again?8-

9 0 Mr. Chipper interrupted and helped clarify

1

10 before; he said during this fault the other motors

connected to this bus would be acting as generators in
33,

12 helping to clarify your statement that the total current

j
13 through the main breaker ,due to a line to line bolted f 6 ult

() 34 on every pressurirer heater would be only 4000 amps.
|

15 My quention isa if the diesel generator is
|

16 capable of supplying the fault current and the voltage on
i

bus 1? does not dr0p much, not even lower than 460, why do
! 17

the other loads act as generators rather than loads?
18

A (Witness Torcivia): They are not actino as
19

20 generators in the sense of which we are accunstomed to think.

of and which they provide a voltage together with load.
21

They act as somewhat inductin type senerators in which they
22

are feeding back into that load whatever current they are
23

developing because the rotor is slowing down as related to
24

the stator, the stator voltage and the frequency of the
25

|

| <

f
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1 stator.

2 It is at that point that there is a feedback of

3 current. Now, during that period of time, there is a

4 degradation of voltage, and the reason it is acting as an

5 induction generator is because tnere is a certain amount of

6 degrading voltage condition developing.
.

7 it is not feeding back to the bus a voltage. I do

8 not know if I am making myself clear. It is not that type
.

9 of a generator we are talking about so that it vill not

10 main tain -- it will not contribute to maintaining voltage on

th e bus.11

12 Q Thank you.

13 The n, ext question, according to my notes, that Mr.

() Trowbridge asked you and correct me if I am wrong on the--

34
'

15 question and your answer.

3r. Trowbridge asked yous is there a circuit16

breaker available today that can be tripped other than by
37

sensing fault current?
18

At least, that was the thrust of the question.
19

And your answer was no.
20-

i

A (Witr. css Torcivia): I said not to my knowledge.I 21
'

0 I have a different questions is there available
22

today a device which would meet the definition of a safetyg

grade isolation device as specified in Regulatory Guide 1.75?
24

A ( itness Torcivia): And that definition, would
25

O
4
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| 1 you mind detailing which part?

2 MF. TECW3PIDGE: I think there is pr>tentially an
,

i i
3 argument of the definition between us of 9eq Guide 1.75. t

f
i
; 4 Could you supply your definition with your question.

t 5 (Pause) |
ij

6 BY MR. PDLLARD
.

- 7 0 In order to do tha t for you, I must first read you
;

i

8 from IEEE standard 384-1974, the definition of " isolation, -

1

; 9 device": "A device in a circuit which prevents malfunctions

!

| jo in one section of a circuit from causing unacceptable

!influences in other sections of the circuit or othe"11
\'

12 circ uits . "

13 And then P.egulatory Guie 1.75 says "Section III,
.

!
i '

| 9 ! solation Device" -- which is where I fust read from --

1 1

"should be supplemented as follows: interrupting devices'

15
i

16 actuated only by f ault current are not considered to be
.

isolation devices within the context of this document."37

My question to ycu is: ic there available today a
18

device that would meet the definition of isolation device19

! without being actuated only by a fault current?
20,

A (Wigness Torcivia): The fault current is the one
21

.

thing that we% De measuring, primarily are interested in,
22

the fault currenh being directly developed and under voltage
23

conditions through which we can actuate an undervoltage
24

~

device.25
_

l

! .

!
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() 1 0 Ysu are not usin c the microphone.

2 A (Witness Torcivia): I do not know of any device

3 which measure current without it directly or indirectly

4 having us measure it.,

5 Q That is not my question.
<

6 Is there a device available which would prevent

7 malfunctions upstream reauced by a fault downstream without

g the necessity of ^even measuring or detecting the fault.

i

g current?

(Pause)i 10
i

A (Witness Torcivia): I do not know of any.'

33

12 Q You say you do not know of any?

. 13 A (Witness Torcivia): No, sir.

.( ) Q 3r. Shipper, do you?g

A (Witness Shipper): I know of none.! 15

16 Q Then do I understand your answer, that to the best

i
' 37 of your knowledge, staff has never found acceptable any
i

18 isolation device in any circuit that meets Reg Guide 1.757

MR. TROWBRIDGE: Could we have that question
19

again. Could you stick to your definition? Maybe that* 20

would be simpler, unless you need to --
21

.

(Counsel f or UCS Conf erring)
22

MR. POLLARD: Ms. Weiss says I should withdraw the
23

question. I will fol..ow her advice.24

EI E' 20EUAEU#25

O
,
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i 0 Five you ever in your professional experience seen

5 2 the application of what are referred to as isolation

3 tr an sfo rm ers ?

A (Witness Torcivials Yes, sir.4

5 0 Is it not possibir to design a transformer to

6 protect against faults on the seco: Mary from bein; reflected
i

.
'

7 to the primary?

g A (Witness Torcivia)s It is possible to have a high,

9 impedence transformer put into the circuitry so as to limit

the current to a value which will not affect the diesel --10

11 rather, the upstream bus. I would rather no t use the word
i

12 " diesel . "

l 13 That can be done.
.

f

() 34 0 It is also possible to design a saturable

'

15 transformer?
A (Witness Torcivia): Well, if you mean by that a16

three legged transformer in which saturation -- you can make37

18 exte rnal sa tura tion -- it is pcssible to design it that way

if that is shat you are talkins about.i

39

But a typical high impedence transf ormer is20.

possible, and there are problems that develop with it.21
.

There is nothing for nothino.22
!

Q That seems to be a characteristic of engineering;23

I agree with you, and certainly instrumentation circuits as24

opposed to power rircuits; in isolation amplifier would be a25i

(v~)
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(} t type of isolation device wherre a fault on the output of the

2 amplifier would not be reflected to the input.

3 Is that correct?

4 A (Witness Torcivia): Yes. As an isolation device

'

5 between -- yes. As an isolation device.

6 C So there certainly are available to day devices
.

7 which could meet the definition of " isolation device" as set

8 forth in IEEE standard 384-1977 even with the modification-

g set forth by the staff in 3eg Guide 1.75?

A (*Jitness Torcivia): 'Je are coming back to
10

directly or indirectly affected bythe curren t.11

12 Q You may expand on your answer. Please answer my

13 question first and then you may explain it.

() A ('41tness Torcivia) : Do you mind telling me what34

device it is that is available?
j 15

0 I thought that was just what we had gone through
16

17 preceding -- I was just trying to summarire, that it is
i

possible to design and there are available devices which can
18

either prevent or lim'it the reflection of f ault current
39

without the need to detect or seasure the fault current20.

directly or indirectly.
21

.

Isn't that the case?22

(Pause)23

A (*41tners Torcivia): We are coming back to the
24

high impedence transformer isolation devices, controlled
25
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1 ci rc ui t r y , and those things. Those devices are avsilable

2 sad have been used.

3 (Pauco)

4

5

6
.

7

8.

9

10

11

12

13

14
I

(
15,

16

17

18

19

20-

21
.

22

23

24

25

O
1

I 9
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1 MS. WEIS3s M r. Chairman, I wculd like to have the

2 document that Mr. Polla rd is '.istributing marked for

3 iden tification as itCS 28. The document is markad at the top

" Interoffice Mamorandum GPU Service," the top ri g h t . At the4

1 5 top left it is marked "EPCI/80/0010, Aucust 11, 1990,

6 Subject. Emergency Procedure 1202-29, Pressurirer System
.

Failure, to C. Hartman."7

It is a one-page memorandum signed by J. Torcivia.8-

9 (The document referred to was

marked UCS Exhibit No. 2810

for identification.)33

; 12 BY MB. POLLABDs (Resuming)

13 0 Yr. Torrivia, the introduction to the meme which

() -- excuse me. First, could you please tell me the capacity34

15 o f C . Hartman whom you directed your memo to ?

A (WITNESS TOBCIVIA) He is -- I don 't know if you
16

37 would call him supervisory electrical -- I believe he is the

18 suparvisory elertriral man a t the Island with whom we

19 communicate to have things done in that area.

0 Just for my information, can you tell me the
20.

capacity of the two people who received carbon copies?
21

I
'

A (WITNESS TORCIVIA) 'dho is tha t? What are their
22

names again, please?
23

0 I am hesitant to try to pronounce them myself, so
24

perhaps you can help me.
25

I

~

| %)
1
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A (WITNESS TORCIVIA) Give ne a minute. Steudel,i

2 Mr. Studell was the manager of the Engineering Department at

3 that time. He is no longer with us. Mr. Cronheroer is the

; 4 manager of Engineering Systems, the head of our aroup. We

'

5 call it Technical Design Services, Technical Services.

6 C All three of these people are employees of either
i*

- ;PU or Met Ed?

8 A (WITNESS TORCIVIA) GPU.-

g 0 In the introductory paragraph ycu referenced the

10 above procedure, beine Emergency Procedure 1202-29. You

state that it "has been reviewed in conjunction with11

12 testimony which we are to develop relative to the

13 pressurizer hesters. As a result of this review, we have

() 34 the following ccaments, and to satisfy the basis of our

! 15 testimony, a request for some changes."

16 My question is wha t basis under your testimony did

37 you think these changes were necessary to in arder to

; 18 satisf y ?

A (WITNISS TORCIVIA) We wanted to make sure tha t19
i

the load, when the pressuriser heaters came in et a later; 20.

21 date, after a number of our other data was developed, and we
, .

wanted to make sure at this point that the load which we22
i

were adding on as a result of the pressurizer heaters did
23

not exceed the total generator allowable load of 3000 XW.24

0 And you end your letter by sayinc "Let us knew if25

i
i
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these proposed changes will be included in the procedure."*

Have you raceived a response?
2

A (WIT 6FSS TOPCIVIA) They are going to be
'

3
included. That is a polite way of saying "do it."

4
0 I see. You have control over these gentlemen. Is

5
th a t the case?

6
A (WITNESS TORCIVIA) They are being included right.

7
now, and they will be reviewed by us.

. 8
C Would you please refer to Emergency Procedure

9
1202-19, which is UCS Exhibit 19.

10
A (WITNESS TORCIVIA) Yes.

11
Q I assume because of the date on our exhibit, which

12
; 13 August 27 of 1980, compared to the date on your document
! 13

which is Au;,ust 11, 1990, that at the time you prepared your
14i

letter, you were ref. erring at that time to Revision 11 of
i 15

Emergency procedure 1202-29. Am I correct?

16
A (WIT!iESS TORCIVI A) That is correct.

,

' 171

O With respect to your first suggested change on

18
Itam 8 on page 12, I note that that apparently has not been

19,

incorporated, whereas your second suggestion about the 150

20-

amps instead of 130 amps apparently has been. I am

referring particularly in Revision 12, pages 12 and -- race
,

22
12. Both things are on there. On page 12 the note reads

23
"Only one group of heaters may be powered from an ES bus at

24
a time," and at the bottom, it is Step G, it refers to the

25

| V'
{
,
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(~) 3 less than 150 amps.
\_/

2 I an vondering why one change at least partially

3 has been incorporated and the other hac not.

4 2an you explain that?

5 A (WITNESS TORCIVIA) I was awa re that that change

6 hadn 't been made, and we intend to get i t made.
.

7 C So with respect to Items 1 and 2 in your letter,

it is your testimony that prior to restart, Emergency
- 8

9 Procedure 1202-29 villk be revised as you indicate in both

Items 1 and 2?10

A (WITNISS ICRCIVIA) That is correct.11

12 C With respect to Item 3, does the current verson of

1202-29, which is Revision 12, does it appear to be in
13

() '

accordance with the latest modification of the plant with
34

;

'

15 respect to the Kirk Key Interlocks?

A (WITNESS TORCIVIA) Yes.16

C Have you reviewed Amendnent 22 to the Rectart
17

18 Report with particular emphasis on this Kirk Key Interlock

87 8t 'I ?{ 19

A (WITNESS TORCIVIA) I haven't compared the two, if
20.

that is the question. I will be honest, I have not had time
21

.

to compare the two. That is on Restart 2172, as compared to
22

the two. I have not yet compared those two.
23

Q I don't really want to ask you to do too much
| 24
t

during breaks, but I would like to know before you leave the
25

! )
%)
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() witness stand whether the description of the heaters and
3

2 this interlock system as it now appaars in tha Festart

3 Seport through Amendment 22, and whether the description in
Revision 12 of Emergency P rocedure 1202-29 both reflect the4

latest modification or the latest proposed design for Three
5

6 3.ile Island Unit 1.
.

Do you think that is a request that is capable of7

being fulfilled?-

8

A (WITNESS TORCIVIA) I think we could by comparingg

it right now.10

0 We don't need to do it right this minute. I don't
11

12 want to give you something that is so impossible to do you

13 ca n ' t d o it .
(3 -

x- Now, with respect to your August 11 memo, let's'

34

(
focus first on Item 2, which is at least partially

15

incorporated in Stap 8G on page 12 of Revision 12 of
16

Emergency Procedure 1202-29. What information is available
17

to the Thrsa Mile Island Unit 1 operators to determine the
18

i

load on the diesel generators?
19

A (WITNFSS TORCIVIA) Are you referring to that 150-

20

amps?
21

Q No. First I am referring to your statement that
22

they should add a note that says " Verify that the diesel KW
23

| is below 2874," and then you con tinue to say that the total
24

continuous diesel load must be kept at or below 3000 KW, and
25

(
(

!
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~) 1 my question is what information or instruments does the
(G

2 operator have available to him to determine what the KN load

3 is on each diesel?

4 A (WITNESS TORCIVIA) What KW load is on each diesel?

5 Q Yes, sir.

6 A (WITNESS TORCIVIA) It has a watt meter.

7 Q He has one watt meter for each diesel genera tor in

- 8 the control room?
g A (WITNESS TORCIVIA) Cne watt meter for each diesel.

10 0 In the main control room.

A (WITNESS TORCIVIA) In the main control room.11

12 0 What is the range of that meter?

A (WITNESS TORCIVIA) I don't know. Offhand I don't13

f-
, s

remember.(~/ 14

15 Q Would you agree with me it must et least be 3000

KW?16

A (WITNESS TORCIVIA) Th a t 's righ t.
37

!

0 Presumably somewhat higher?
I 18
t

( A (WIT 3ESS TCRCIVIA) Usually 25 percent higher.
39

Q Wha t is the accuracy of the meter?
20.

*

A (WITNESS TORCIVIA) Those are control rcom type
21

'

meters, 1 percent, a ppro xima tely 1 percent.
22

Q One parcent of full scale?
23

A ( IT ESS TCPCIVIA) That's about right.
24

0 Assuming for the time being that the maximum range
25

dfN

i
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(} 3 is 3000 KW, its accuracy would be plus or minus 30 KW?

2 A (WITNrSS TORCIV!A) Yes.

3 0 What is the resolution of the meter? In other

4 words, how closely can a human being read the meter?

A (WITNESS TORCIVIA) Those are graded -- I would5

6 say he can read that within probably 5 KW.
.

7 0 Five KW.

A (WITNESS ICRCIVIA) I would say that if the full8-

9 scale is that way.

10 C You mean -- let me see if I understand this. We

have a meter that at least goes up to 3000 KW, and you
33

12 proposed an instruction that he must keep the load at 3000,

at or below 3000 KW. It is your testimony that he can tell13

() the difference from this neter between.3000 KW and 3006 KW-?34

A (WITNESS TORCIVIA) No, in reading a meter, that15

16 type of an instrument, they are graded in proportion.

Probably this is 1, 500, 1000, 1500, 2000, 2500. Now, each
17

18 of those, at that first band, which is at zero to 500, will

be broken down into probably 50 portions of 10 KW each. A a
19

result of that, the manner in which he looks and reads, I.
20

think it is reasonable to sa y he may read within an accuracy
21

.

of 3 to 5 KW. To tell you otherwise would be --
22

0 S it is your testimony that the operator using
23

this meter ran distinguish between 3000 KW and 3006 KW.
24

A (WIT:iESS TORCIVIA) Depending on the angle he is
25
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g 1 at in reading it, within two, three or f our, five KW. There
CJ .

2 will be a certain amount of visual inaccuracy there.

3 0 You have physically looked at this meter, is that

correct?4

5 A (WITNESS TORCIVIA) I beg your pardon?

6 0 You physically have exami.ned this meter on some
f
| ~

7 occasion?'

A (WITNESS TORCIVIA) No, sir.
,

8

g Q You haven't looked at the meter?'

A (WITNESS TORCIVIA) No, no, sir, not that10

particula r s eter. You asked me for my experience. I am11

12 talking from my experience of instruments of that nature.

13 0 I do not recall asking you about your experience.

() I started off asking you what information is a vailable to14

the Three Mile Island Unit 1 operators. I am trying to15

focus on -- the purpose sf this line of questioning , Mr.16

Torcivia, is you are recommending that the emergency37
:

procedures have a note in them which you have suqqested to
18

be the exact wording, "7erify-that the diesel K'4 is below
19

2874 before energing pressurizer heaters'. The .tetal20.

e ntinuous diesel load must be kept at or below 3000 KW "
.

21

You and 'r. Shipper have also testified that the*

d22

2000 hour rating of these machines is 3000 KW.
23

|

What I an trying to determine is, althouch your| 24

instruction may be technically accurate, I have some
25

bv
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() 1 question about wnether or not the operators have the

2 instrumentation by which they can accurately follow your

3 instructions.
As I understand your testimony at this point, you4

have not physically looked at this me te r.5

A (WITNESS TORCIVIA) No, no.6
.

7 0 Let's turn to the section about the 150 versus the

- 8 130 amperes. What informa tion to the Th ree Mile Icland Unit

1 operators have to determine the current to which you are9

10 referring?

A (WITNESS TORCIVIA) An ammeter.11

12 Q Specifically with respect to Figure 1 of your

13 testimony, ran you identify for me where the current is

() occurring that this meter reads?34

A (WITNESS TOECIVIA) There is a current transformer15

between the bus there, the so-called 1P bus, and the main
16

breaker feeder, the arch of the main breaker feeder.
17

C Let me see if I undarstood your answer.18

Referring to Ficure 1, there is a bus labaled 1P.ig

~

Directly below the bus there is a circuit breaker labeled.
20

,

main feeder breaker.21
.

A ( ITN SS TORC!VIA) I want to correct that22

statement. It may be above or below. I don 't recall. I23

happened to mark it above. It is in that line, in that
24

fee er breaker current transformer.25

%

| L/
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(} 1 Q Let me try it a different way.

2 It is your testimony that in the circuit from bus

3 1P through the main feeder breaker, and if the Kirk Key

4 In te rlock disconnect device were installed down through

5 there, d o wn through the distribution breaker panel into the

6 heaters, there is an ammeter to measure the current on that
.

7 circuit.

. 8 A (WITNESS TORCIVIA) I'm sorry.

9 Would you say that again,.Mr. Pollard?

10 Q Ty comment wa s I don 't like to keep interrupting

11 you, but I just cannot hear you if you don't use the

12 microphon e.

13 A (WITNESS TORCIVIA) I will do my best. All right.

Let me correct that statement. The current14

15 transformer, we are talking about the current, we are

16 reading, we are reading the total current to bus 1P, that

150 amps. That is coming from the 4160 side.17
i

Q The current we are reading, then, is tha 480 volt18

I
current essentially flowing th ro ugh the breaker which is; 19

labeled main breaker'?. 20

A (WITNESS TORCIVIA) That is correct.21
.

Q So the ammeter is reading the total loads on bus22

1P.23

A (WITNESS TORCTVIA) That is correct.24

I a sorry, I misled you for a minute.
25
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i C Can you tell me the basis for your recommendation

2 of changing f rom 130 amps to 150 amps? '

3 A (WITNESS TORCIVIA) I am not exactly sura where

'

the 150 anos comes from. Our interest in that area was to4

5 maintain the 1200 amps on the bus itself, the 1P bus which.

is there. It is being fed from that transformer, and our6
.

interest was to nintain and see that we maintain7

- 8 approxianately 1200 amps on that 1F bus, limit ourselves to

9 approxima tely 1200 amps on that bus, and on the basis of th e
4

.
150 amps on the 40 volt side, it would give us approximately

- 10
1

close to 1200 ar.ps on the secondary side. In other words,
11

12 if you translate from the 4160 side to the 480 volt side,

13 your current would increase .5, .6 times.

14

15

16

17

18

19

20-

21
4 .

22

23

24'

25
l

C
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1 C Let me back up to make sure I understand. The()
2 meter which is reading the 150 amperes is meascring the

3 current on the 4160 volt input to the transformer shown

above bus 1-P4

5 A (WITNESS TORCIVIA) That is correct. .

6 0 You wanted to limit the current through the main
.

7 breaker to 12 amperes

- 8 A (WITNESS IORCIVIA) Yes.

9 Q What was the basis -

A (WITNESS TORCIVIA) Pardon me, Mr. Pollard. I'm10

just trying to think if that was 1500, 1600 -- I believe
33

1-P, bus 1-P is 1600 amps.12

13 I apologire again. I was thinking of another

dh bus. " hat is a 1600 amp bus there. We want to limit that34

to 1600 amps. We have another case where we want to limit15
4

it to 1200 amps and for some reason or other that came to
16

mind.37

0 * hen you say it is a 1500-amp bur, you are-
18

i

39 referring to bus 1-P and 1-S, each of those'

A (WITNESS TORCIVIA) That is correct, yes.
20.

0 Do I understand, then, finally, that the basis for
21

.

22 y ur recommending that .he note in the precedure be changed

to 150 amperes is *iet, with 150 amperes on the 4160 velt
23

side of the transformer, that this would correspond to 1600
24

amperes on the 330 volt side of the transformer?
25

bNJ
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/~N A (WITNESS TORCIVIA) That's correct.3U
2 Q And this precaution that you have recommended in

3 ite: 2 to limit that current to 150 amperes, is that before

4 or after the heaters have been connected to the bur?

5 A (WITNESS TORCIVIA) The 150 amps again would be

6 af ter the heaters have been installed. I thought I had it
.

7 here, quote. "If the current exceeds 150 amps, the

- 8 following loads may be removed," which is to limit that load

9 to 150 amps undet any and all conditions.

10 C I have to agree with you that that is a correct

11 interpretation of Emergency Procedure 1202-29 as it now

12 exis ts. I am asking you to search back in your memory as to

13 wh ether o r not that is what you intended when you made this

() recommendation back on August 1ith, when Revision 12 didn't34

exist?15

A (WITNESS TORCIVIA) I definitely did intend it,16

for other reasons. ~4e were making some load studies in that
37

area and we wanted to keep that bus within limitations for
18

39 other reasons.
0 Your intention as to whether or not at any time,. 20

either before or af ter the heaters are connected, whether
21

.

the current could exceed 150 amperes, because as the
22

procedure now reads it leaves you with the impression that
23

for some period of time the current may actually be higher
24

than 150 amperes, and that if so the operator should take
25

(o~)
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() 1 action to raduce the load on that bus.

2 That would be a different situation than if the

3 procedure said, make sura that the loads on the bus are such

that after you had the pressurizer heaters the current would4

5 still be below 150 amperes.

A (WITNESS TORCIVIA) Yes, I think that would help6
.

7 clarify it. I cannot help but agree with you, to clarify to

- 8 th at extent.
,

9 0 .4 y question is, which did you intend? Did you

intend tha t the current never go above 150 amperes or did10

you intend that it is all right if it did go above 150
11

12 amperes as long as the opera tor, at some time subsequent to

13 that, removed loads?
*

r%
(,) 34 A (WITNESS TORCIVIA) No, the intent was that if

there should be short swings during sta r ting conditions or15

16 anything of that nature and it goes 150 amps, do nothing ;

If it goes up to 150 amps as a stabilized condition,
17

immediately take action to lower.
| 18

| Q Would you agree with me, then, that the current
39,

. 20 ' arsion of 1202-29 does not accomplish that objective of
yours?

21
.

A (WITNESS TORCIVIA) I think in the minds of the22

perators it has. It has never brought that up. I cannot23

help but agree that it would help clarify it if that were
24

expanded upon.
25

l
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(gf 1 Q Of course, the step occurs af ter he has already

energired the heaters. There is no warning prior tog
,

3 energizing the heaters that there should be some value of

4 current on this meter.

5 A (WITNESS TORCIVIA) I think something could be

6 done in that area.
.

7 DR. JORDAN: Would you help out a poor Board

8 member who is having trouble with some of the numbers?-

g Supposing we had 150 amperes flowing in tha t 4,160 volt

10 bus. What diesel power does that represent?

WITNESS SHIPPER: Approximately 1333 KVA.11

12 DR. JORDAN: I thought we were talking about

13 diesels of 3,0007

WITNESS SHIPPER: This is only one load on the14

15 diesel. This is a subfeed off the four KY.

DR. JORDAN: There are other transformers like16

this?17

WITNESS SHIPPER: Yes, there is another18

19 transformer like this, and there are additional motors,

large horsepower motors, on that 4 KV bus, the 4160 volt bus.*

20

DS. JORDAN: I see. I think that perhaps carries21

22 us all away, then.

Instead of my trying to figure it out for myself,23

approximately how many -- before the heaters are connected,
i 24
!
I approximately how much current is flowing through the main25

,

%)

I

l
1
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( ) 3 breaker at 4 90 volts ?

2 (Witnasses conferring.)

3 WITNESS SHIPPER: Reflected to the 4 KV side,

pressurizer heaters will draw somewhere in the vicinity of4

5 approxima tely 1F amps. If you subtract 18 amps or 20 amps

6 from the 150, you could be at 130 amperes load and
,

7 successfully load the pressurizer hea ters without exceeding

8 that 150 ampere limit.-

3Y MR. POLLARD: (Resuming)g

10 0 Mr. Shipper, I don't want to interrupt, but I

don't think the answer was to the question tha t was asked.
11

12 The figures you just gave Mr. Jordan, are these on the 460

13 side or the 480 side?
*

O
\/ A (WITNESS SHIPPER) The 460.14

DR. JORDANS I wanted the other side.15

WITNESS SHIPPERa On the other side?16

DR. JORDAN: That is the side that the breaker is
17

18 se t on and you gave me the breaker figures. 'That's why I

wanted to know.19

WITNESS SHIPPER: I gave you the side where the M*
20

mete r would be read .21
.

DR. JORDAN: I now want to know the othar side,
22

because that is where the breaker is set.23

(Pause.)24

WITNESS SHIPPER: On the low side, you would have
25

(r$ .
h.v/

\
i
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1 a rating somewhere around 150 amps.
{u~j}

2 DR. JCRDAN: So there is only 150 smps flowing

3 through this bresker that is set to break at u,000 amps in

15 seconds; is that right?4

5 WITNESS SHIPPER: That's correct. '

6 BY MR. POLLARD: (Resuming)
.

7 C The record at this point is no doubt getting very

.
8 complicated. I would just like to ask a further few

g questions. The currents you are now giving, are these phase

10 currents?
A (WITNESS SHIPPER) Three-phase currents.33

12 0 In making the conversion back and forth accoss the

13 transformer, are you assuming that that is either a YY or a

() delta-delta transformer?,34

15 (Witnesses conferring.)

A (WITNESS TORCIVIA) The configuration of16

transformer, whether primary or secondary Y or delta, will17
.

| result in the same value in terms of the calcula tions, which
18

!

| would be 1.73 times the voltage times whatever it is. So39
1

the configuration of the transformer in our particular20-

instance will not --21

| *

Q It won't matter, you say, which trancformer it is
| 22

| for the figures you have been giving?
23

|
A (WITNESS SHIPPER) Three-phase current.

| 24

DR. JORDAN: This is a three-phase current.
25

(3
%.)

ALDERSoN AEPoRTING COMPANY. INC,

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

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



- 4

|

|

9245

A (WITNESS TORCIVI A ) That is correct.t

2 3Y ME. PDLLARI: (Resuminc)

3 C Please don't nisunderstand me. You and I are

4 talking, and I want to make sure. There are other people in

. S the room who may not kncv what we're talking about.

6 YS. WEIS9: Is there anybody else in the room who
*

4
' does know what you're talking about?7

!
- 8 DR. JORDAN: I understand the delta Y and the,

9 delta Y connections and the three-phase connections.

MR. POLLARD: I didn't include you in tha t,; Dr.10

Jordan.g

12 DR. JORDAN: The disconnect device, therefore, is

:

13 no t a single wire. It is three phases, all three phases,

WITNESS TOECIVIA: That is correct. It is shown
i

.
14

15 here as a single unit. There are three of them. This unit^

is mechanically -- all three of them have to go in and all16

three come out.37,

DR. JCRDAN: The nain breaker is a three phase
18

breaker?19

WITNESS TORCIVIA: Absolutely, mechanically tied20.

21 together.
"

DR. JORDAN: The current, then, th e curren t in
! 22

each phase in which it breaks?
23

d

WITNESS 70RCIV~*. That is correct.24

ITNIES SHIPPER: That is correct.25
i

|
|

!

L
|
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() 1 DR. J0FDAF: Thanks.

2 DB. LITTLI: Before we get too far from the

3 question that I want to ask, I am a little bit puzzled by

4 the item tha t says, verify that the diesel KW is below

5 2874 I want to go back to the question of where the 2874

. 6 came from and whether or not this implies that the operator,
1

-

'

7 whoever is reading it, can read the vatt meter to fo ur

8 significant figures.-

g WITNESS TORCIVIA: I fully appreciate your dilemma.

10 (Laughter.)

WITNESS TORCIVIA: Yes, we engineers have an11

12 unfortunate situation that we take for granted in

13 calculating that :an go on and on with numbers. The 2874

() was developed on the simple basis of subtracting 126 from34

15 3,000. There was no question about it, the operator will

16 not be able to read 1874, but he might read 2870 or 2875 or

2878.| 17'

DR. LITTLE: That's correct. I have taught18

39 engineers for many years. That is why I was so puzzled. It

was an engineer who taught me not to use four sicnificant. 20
|

21 figures when I was looking at a watt meter.
.

| WITNESS TORCIVIA: We would have no problem,22
|

frankly, of reducing that for a matter of margin, as we have
23

been saying, bringing it down to a few amps to provide for
24

that margin, that is correct.
25

n%-)
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() 1 I will say this relative t3 the instruments.

2 Where these positive figures are involved, such as 500 or

3 1,000 and so forth, they are thicker black lines and the

4 operator will read th a t . I would be abusing everybody's

5 intelligence if I said it was 28 between a black and a white

6 line that he is reading it. He is quessing at 2872, 2875.
.

7 But if it is a black line like 3,000, he will be fairly

8 accurate within the accuracy of the instrument.-

9 DR. LITTLE: You say you can be confident in the

first three f ig ure s , but not the fourth. You are saying he10

can be confident with the first three of the figures, but11

12 no t the fourth? ,

13 WITN"SS TORCIVIA: Tha t is correct. That is

() absolutely correct.34

MR. POLLAED: The witness also testified he15

'
expected the accuracy of the meter to be no better than one16

17 percent full scale.

DR. LITTLES That is the other thing I wa sja

considering.19

' WITNESS TORCIVIA: Sometimes they say I talk to. 20

much. Eut a digital instrument would, of course, inprovej gg

that considerably in that area.22

3R. POLLARD: It would certainly improve the23

resolution. I am not sure it would improve the accuracy.24

(Lauchter.)
i 25

,

%.J

|
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() 1 WITNFSS ICRCIVIA: They have troubles too, huh.

2 MR. TROWBRIDGE: Mr. Chairman, would this be a

3 good time for a break to see if we can get an answer to the

4 question?

5 MR. POLLARD: I ha ve one f urther short question

6 and then I would agree with Mr. Trowbridge.
.

7 CHAIRMAN SMITH: All right.

8 PY MR. POLLARD: (Resuming)-

9 Q Finally, referring to this meter, which I think we

10 have now identified what current it is measuring, I assume

that also here there is one meter for each bus in the main11

12 control room at Three Mile Island Unit 17 .

13 A (WITNESS TORCIVIA) Yes, sir.

() '

0 Have you physically inspected that meter?34

A (WITNESS TORCIVIA) No, sir.
15

Please let me say this. When you say inspect, do16,

|

you mean did I actually go there directly and look at it?17

No. I have been in the control room. I have passed it by
18

and said, this is (Indicating). But to actually inspect it,
39

no.-

20

Q Do you know what the range of the meter is ?
21

.

A (WITSESS TORCIVIA) I beg your pardon?
22

Q Do you know what the range of the meter is?
23

A (WITNESS IORCIVI A) I don't recall.24

0 Do you know what its accuracy is?
25

(^%
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~h i A (WITNESS TORCIVIA) It is a typical control(J
2 instrument, approximately one percent accuracy also.

3 Q Do you know what its resolution is?

4 A (WITNESS TORCIVIA) Probably 200 amp meter. If

5 rou mean by resolution the gradings --

6 0 What I mean by resolution all the time is how
.

7 accurately can a human beine read the meter, how much effort?

8 A (WITNESS TORCIVIA) That is a tough one. The.

9 human elenent.

10 0 Then you don't know?

A (WITNESS TORCIVIA) It varies with the angle you11

12 are standing at. .

13 0 On both meters, the one that is measuring the

() diesel generator KW and on this meter which is measuring the.34
|

15 current being supplied to bus 1-P or bus 1-S, do you think

it is important that these meters, since they are going to16

be relied upon by the operator, be periodically tested and
i 17
:

18 callibrated ?
'

A (WITNESS TORCIVIA) It is important and they are19

done, too. They are tested.. 20

0 They are tested?21
.

A (WITNESS TORCIVIA) Oh, yes.22

Q Do you think these meters and their accuracy are23

sufficiently important that these tests ough t to be rwndated24

by inclusion in the technical specifications for Three ''ile25

t'N
GI
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(} t Island Unit 1?

2 A (WIT 1FSS TORCIVIA) I would have no objections to

3 mandating it, yes, I do.

4 C I am not interested -- well, I am interested, but

5 that wasn't my question. Do you think they are sufficiently

6 important that they should be required tests, to make sure
.

7 th at these meters, which the operator will be relying upot

8 to prevent overloading either the diesel or this hus, are.

9 accurate? Yes or no?

10 A (WITNESS TORCIVIA) Yes. The reason I am

33 hesitating a bit, every instrument and relay in the control

12 room is important. To point your. finger at tha t pa rticula r

13 one is -- well, it is really not necessary. They are all

O important. They all should be main ta'ined , and th e y a re .Nuj 34

15 0 I know, Mr. Torcivia. It is just, in my view,

there is a difference between the tests that Yetropolitan16

17 Edison Company does as a matter of good practice versus the

tests tha t are required to be done by technical18

specif ica tio n s . I understand that you do do a lot of testsgg

in the plant that aren't required.'
20

MR. POLLARD: I think we can take our break now.21
.

CHAIRMAN SMITH Ms. Weiss, during the recess the
22

Board will try to address your request. Put could you
23

remind us. Tell us exactly what calculations you want, why
24

25 y u want them, do you still want them, and when did you

q
b
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1 become first aware that you needed them?

2 MR. POLLARD: Perhaps I can do the first part.
,

3 The calculations that I was referring to, and I think the

witness undarstood me to be referring to, are the4

calculations he referred to where he was adding up or5

6 summing the loads that would be powered from the diesel
I w

7 generators.

8 And in making those calcula tions, he not only had.

g to identify the load, he assigned service factors, he

10 assigned power factors. And it is those calculations

11 incorporating this information which I am interested in.

CHAIEtAN SMITH: '.i h a t are you going to do with12

th e m ?13

MS. ~4EISS: Look ~them over and.see if in our14

15 viewpoint they represent reasonable calculations. If they
t

don't, we will ask -- we may ask to have these witnesses
16

questioned about them or we may have Mr. Pollard testify17

about them.
| 18

CHAIRMAN SMITH: 'ihen did it first occur to youj 39

! that there were calculations made that you needed in your-

20
|

| cross-examination?21

MR. P01LAED: Either today or last evening, when
22

these witnesses began their oral rebuttal testinony or the
23

~

cross-examination. I have forgotten which.
24

CHAIRMAN SFITH: In retrospect, when do you
25

(~shu
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believe it should have occurred to you that the man would
3

2 have made calculations in adding and su= ming loads?

i

3 MR. POLLARD: I don't think it ever should have

4 occurred to me that this was going to be the basis for

5 judging the reliability of diesel generators as a result of

6 having added loads. I don 't think I could ever have
.

7 expected that to be the technical basis for the Licensee 's

8 position.t .

I
g CHAIRMAN SMITH: Now I am confused about wh e th e r

th e testimony was -- whether he used these calculations for10

reliability or capacity.33

'

12 53.. POLLARD: That's the other problem. I am not

13 on the stand yet. !t is ny opinion you cannot separate the

34 question of ca pac'i t y frcm reliability.

CHAIRMAN SMITH: Any other comnents before we rule?15

(ESCSSS*}16

17

| 18
| - ,

19

20*

21
.

22
,|

|

| 23

24

25

o

D
|
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{} 3 CHAIRMAN SMITH: On the record.

I

l 2 YR. CUTCHIN4 Mr. Ch ai rma n , yesterday in his
,

3 questioning Mr. Pollard had referred to statements on tech

4 spec requirements on the PORV th a t appeared at the bottom of

5 the staff safety evalua tion on page C2-15. The question

6 wasa How would the witnesses know what was required of them
,

7 if the staff didn't tell them?-
I have determined that on July 2, in a letter to

8*

9 all pressurized water reactor licensees, the staff did

indeed inform Met Ed as well as other operating licensees by
10

sending them copies of the model technical specifications,
33

12 the . requirements in the form of technical specifications

13 that are imposed on pressurizer relief and block valves and
A

indication of valve position. The licensee responded tots_) 34|

l that guidance in Amendment 21, and those particular
15'

i

l specifications are now under review by the staff.'

16
i

CHAIRMAN SMITH: Now we are prepared to rule, or,
17

better stated, we are not prepared to rule on your motion,
18

and address what our considerations are. We don' t have to
19

go back to whether this is discovery or whether it was. 20

timely discovery. When Mr . Follard represents to the Ecard
21

S

that it did not occur to him to 9xpect to have calculations
22

as a part of the testimony, we accept that entirely fron our
23

|
bservations of Mr. Pollard throughout this proceeding, and

24

his diligence in preparation and his hard work.
25

1 (~J)1 %

l
l
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|
("] 3

So we accept that representation. However, that
| \m/
! 2 cannot always be con trolling , because the issue should more

3 appropriately be in exercise of reasonable diligence would a

4 person, an adversary, expect such calculations existing in

5 support of the testimony. And we certainly believe that

6 when the issue is that they have to calculate rather the
i

\ -

7 capacity of the diesel generator system, it would

8 accommodate the heaters, that some type of calculation,.

9 however simple, would have to be made.

And then we go another step. And that is in our10

prehearing order of May 22, we, on the footnote on page 9,33

32 refer to our discussion at the prehearing conference,,

13 transcript 1892 and 1893, where we told the parties that if

() they wish t.o place their adversary on a high degree of34

15 preparation on notice that they are expected to be highly

16 prepared on a particula r area, that they can in some
fashion, perhaps by providing a part of their37

:

18 cross-examination plan, in some fashion, forewarn them that

19 they should co=e to the hearing prepared to be examined on

!* 20 certain aspects.
l

S we believe that with reasonable preparation and
21

.
' diligence, UCS could ha ve an ticipa ted tha t there would have

22

been underlying calculations in support of the conclusion
23

th a t the emergency -- that the diesel generating systen
24

could support the pressurirer water heaters.
25

!
|

~%(b
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(G-)
3

On the other hand, we think that when Er. Torcivia

2 comes to th e hearing to testify tha t -- as he did on pace 4
_

3 that the rated capacity of the diesel has been verified--

4 as being capable of handling the heaters, in addition to th e

5 safety-related loads, that he should have been reasonably

6 expected to have been examined on that, too, following the
.

7 practice of other witnessese, bringing at least a more

8 relevant aspect of the underlying support for their
,

9 testimony with them.

10 Although we cannot assign exact precise weights to

these various considerations, we think it is on
11

12 eq uilibrium..

13 Now, as to the testimony, the Board is thinkinc --

)' and we won't decide until after Dr. Jordan and Dr. Little34

15 ask some questions -- that there are parts of the testimony

th a t we think should be better explained. At least there16

17 are important parts that we are still confused about.

We are thinking that we might even request that
18

Mr. Torcivia come back at a later date to explain these
" ~ ~

jg
l

l confusino aspects, if it doesn't turn out that they can be20-

explained this afternoon. It may very well be whether we
21

*
enforce the request to produce the calculations will depend22

upon how Or. Jordan's questioniac goes this afternoon. As23

it is, we think it is equilibrium. We are going to decide
24

whether we believe it is necessary to produce it for a full
25

!

O
i
l
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1 and reliable record.
Now, if snybody would like to correct any2,

3 observations we made, or challenge our logic of our process

of arriving at that conclusion, you a re really free to do4

it. And we welcome, we invite you to do it.5

6 MS. WEISS What I am doing right now is looking
.

7 through the deposition we took of at least one of these

8 witn sses on this subject, to see the questions that we
.

9 asked and whether one of the questions should have elicited

the answer that there were some calculations either done or10

being done.
33

I don't want to make that argument in advance, in12

13 case Dr. Jordan decides that he would like to see them
I~)%s 34 anyway but --

CHAIRMAN SMITH: This is an important part of our
15

de te rmina tio n . We just think it should have been obvious to
16

anybody approaching this testimony that they are going to
17

have to count before they know that the diesel system can
18

accommodate the extra load.
! 39
|
! MR. POLLARD: That's true, Mr. Chairman, but there

20.

is a difference in how you count, whether you look at the
21

'

nameplate rating and add them up, what service factors you
22

assign, and so on.
23

CHAIRMAN SMITH: I think we have explained the
24

considerations.25

AI.CERSoN REPORTING CCMPANY,INC.
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{JT j Mr. Trowbridce?

2 MR. TECWERIDGT: Mr. Chairman, I don 't want to
,

3 argue further. We will wait for the Boa rd 's disposition of

4 this. But it is my understanding that whilc +horough

5 calculations were made, it is a very standard procedure in

6 judging the capacity of a diesel genera tor to co through
.

7 just the kind of calculations made here. It's not peculiar

8 to Three Mile Island or Mr. To rcivia .-

9 CRAIRMAN SMITH: That may be the case. And

to although that is information that I think th e re co rd should

reflect, as we stand here now, there is a lot we don't knov
11

12 about it.
DR. JCBDAN: Let me explain why I happen to be

13

() interested, perhaps not in- the detail tha t Mr. Pollard is
14

interested in. I was curious as to hcw you come up with
15

2874 Well, I knew you came up with that by subtractina 126
16

from 3000. You had to. But how it came out to be 3000 as17

the total load interested me, particularly in view of th e
18

fact that th e previous license was something like 2500.
39

But more, as to what safety-related loads are
20.

there that must be taken off during a pe riod of loss of
21

.

ff-site power. It means that, therefore, before you can
22

connect these pressurizers, that something has to be
23

disconnected, apparently. And I was surprised at that, in
24

view f the numbers.25

('N
U
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i / 3 So that I would like to see what engineered safety

2 features therefora are connected and approximately what

3 load s they carry. And as I say, I don't need to have

4 accurate figures. It doesn't have to come out to 1

'

5 percent, I would be interested in seeing just what loads

6 are left on the emergency safety transfer bus after there is
,

,

7 a loss of off-site power.

8 MR. TROW 3 RIDGE: I don't want to have them start.

i 9 answering that question. I want to have Mr. Pollard finish

10 his cross, but I would ask him if they could address the

11 subject. And the answer, I think, is "Yes." And if there

12 is time, Dr. Jordan, I would invite you to pursue that line

13 of questioning.

() DR. JCRDANs He suggested they wait until after -

34

15 the other questions come in. And I would be very happy to

do that, yes.16

MR. TROWBRIDGE: That was just a suggestion.
17

7

DR. JORDAN: To wait until we finish with the18

19 other questions.

i E. TROW 3 RIDGE: I don't know how close Mr.'

20.

Pollard is to closing his cross examination. We have the
21

.

answer now to our trip signals. He may have more cross
22

examination based on tha t alone.23

CHAIRhAN SMITH: Then our other questions thtt I
24

might have asked, for example, I will use the -- I don 't
25

,~.
| $
| \_
,

!
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i

1 remember the exact figures -- but I will indulge in the

2 freedom to use only three places. How did va get from 2530

3 something megavatts up to 2974? How did that arrive? How

did we get there? '4 hat is the significance of exceedinc, 4

5 3000 secavatts by 1 percent?

6 All of those may have very, very good answers, but
.

7 th e re cord doesn't reflect it. And it is something that a

8 layman might be wondering about as they review the record..

9 Is it a coincidence, or was there a

10 misunderstanding, that we heard you testify at the beginning

that you added load and a rrived at 2874 and then later onjg

12 you subtracted load? That needs explanation. Maybe we

13 misread; ma ybe we didn 't hear correctly. All of it does

() in dica.t e that the Board needs a better explanation, and this34
,

.

15 has been a long day; maybe we just didn't listen carefully
i

16 enough.

UR. TROWBRIDGE: The record needs straightening
17

out on this point. I think it will not be that difficult.18

3R. POLLARD: In your explanation just then, you
19

were using the phrase " megawatts." Did you mean20-

" kilowatts"?21
.

CHAIRMAN SMITH: Yes, I meant kilowatts. That22

much I know.23

(laughter.)
24

33. ADlER: I want to point out that some of these
25

N
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g questions Mr. Dornsife intends to hit in his cross{}
2 examination. That might help the Board before you naed to

3 delve further into it.
(Board conferring.)4

BY dR. POLLARD:e

6 Q Are we now able to proceed on the three separate
.

7 and in'de p end en t signals?

A (WITNESS SHIPPER) Yes.g.

g 0 Can you please tell me which three separate and

10 independent signals you are referring to in item 1 on page 4
of your testimony?

33
.

A (WITNESS SHIPPER) 1600-pound pressure from the
12

reactor coolant system, a 400-pound or 500-pound pressure
13

() from the reactor coolant system, and a 4 p.s.i. building
34

15 pressure signal.

0 The 400-pound signal from the reactor coolan t
16

37 system, can you describe to me where that comes from and
what the purpose of that signal is?

18

19

20*

21
'

,

22

23

24

25
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A (WITNESS SHIPPER) As far as the ES actuation, I-) 3

J
2 am not at all familiar or prepared to discuss the inputs or

3 its actuation. This is out of my field.

4 Q Is your microphone on?

A (WITNESS SHIPPER ) Yes.5

6 If you wish to discuss the actuation signal or the
.

7 actuation sequence, safeguard actuation, we can get the

a designer.
,

9 0 In other words, you are unable even to tell me

what that signal is used for, even in a general way, as to10

what safety systeLa it turns on or what safety functions it
11

12 initiates, even in a general way?

A (WITNESS SHIPPER) I do not know the details of13

() it. .

14

Q I am not asking for the detal'is. For example, you
15

16 are aware that the 1600-pound signal is the signal which
initiates emergency core cooling; right?

37

A (WITNESS SHIPPER) I am aware that the matrices do18

trip the pressurizer heaters upon actuation. I have never
39

20 cone into the details of it.'

-

(
0 It is your understanding that the sional does in

21

*

22 somme way perf rm an automatic safety feature actuation?
A (WITNESS SHIPPER) Yes.

23

0 We had asked a similar question durino the
I 24

deposition on the 26th of March. I am focusing particularly
25

|

O
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1 on page 67 of that transcript. And prior to that answer,(}
2 you had been giving the answers, and then af ter this you

3 resumed giving the answers. And it actually was a M r ..

4 Willems, W'i-1-1-e-m-s, who gave the answer. And Mr.

S Willems also works for Gilbert; is that correct?

6 A (WITNESS SHIPPER) That's correct.
.

7 MR. POL.. 1Ds Mr. Chairman, I think this is an

8 im po rtan t question .nat we ought to have an answer to on the.

g record as to what the purpose of this 400-pound reactor

10 coolant presure signal is and what automatic safety feature

actuation it performs, berause in the witnesses' testimony
11

12 they are portraying the signals as a method of satisfying

13 the requirements se t fo rth in Segulatory Guide 1.75. And if

() we don't.even know what the signals are used for, I don't'34
,

.

15 see how we can judge whether or not the signal can at all be

16 counted, even.

1.75 requires, among other things, that you use an
17

isolation device that is not acutated by either f ault18

current or an indirect effect of the fault current. It also39

20 goes on to suggest that an appropriate signal would be a-

signal which is used to initiate engineered safety
21

.

features. I am paraphrasing, because I am not reading from22

it.23

These are the signals listed in their testimony.
24

I as personally unf amiliar, despite my knowledge of PCW
25

<s
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i

1 desion, of an angineered safety feature actuation signal
O

2 coming from reactor coolant system pressure at 400 pounds.

3 DR. JORDAN I must say it comes as a surpriso to

4 me. I am purried by the 400 pounds. I guess I would like
,

!

| 5 to have it cleared up, if it is not for this, for general

6 interest. As far as I am co.cerned, it doesn't have to be
.

7 today.

g MR. POLLARD: That 's correct.
,

9 DR. JORDAN: Or tomorrow or any time soon. But

go for Mr. Follard, if he needs it, it may be different.

MR. TROWBRIDGE: It will be cleared up, Dr.11

f Jo rd an .12

DR. JORDAN: All right.13

() MR. POLLARD: I will proceed on the assumption34

that there is a such a signal, that it is similar to the15

16 ther engineered safety feature actuation signals that come

from 1600 pounds reactor coolant system pressure and 417

. 18 po un d s a t reactor building pressure.
i

DR. JORDAN: I would presume so, and they said any19

one of these three signals would trip the ESF AS.'

20.

RY MR. POLLARD:21
1 '

C That is your testimony?22

A (WIINESS SHIPPER) To the best of my knowledge.23

| C ~41th respect to the use of these three, what you24

rail " separate and independent signals," tripping of the25
[

!
'

(*)\\-
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1 main feeder breakers, as illustrated on figure 1 of your(}
| 2 testimony, is it not co rrect let me back off.--

3 Lat's talk about the 1600-pound signal. Do you

know how many devices there are which measure reactor4

5 coolant system pressure and suoply that signal to the

6 engineered safety feature instrumentation to the engineered

; 7 safety feature actuation logic in Three . Mile Island Unit 17

! 8 A (WITNESS SHIPPER ) No.
.

! .

g 0 Can you please make the assumption that there are

three? And is it not the case in a BCW design that the10

11 actuation logic is developed in two separate systems; that

12 is, two separate trains?,

: 13 A (WITNESS SHIPPER) Yes.

() 0 You do know that?
'

-,

34

A (WITNESS SHIPPER) Yes.15

16 0 And that logic, are you aware that it is two out

97 of three for most parameters?

A (WITNESS SHIPPER) Yes.18

Q And the output from this coincident logic is then
19

assigned on a train basis to actuate conponents; is that not
20-

correct? It is correct?21
.

A (WITNESS SHIPPER) That is correct.22

Q Now, when you say there are three separate and
23

independent signals, are you saying that the 600 pound
24

sign al and the 400-pound sig nal --
25

a
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3 DE. JORDANS 1600 pound?
,

SY 33. P3LLAht:.

3 Q The 16 00 pound signal and the 400 pound si7nal4 frcm the reactor coolant system pressure and tne 4-pound
5 signal f rom

the reactor buildino pressure go directly inte
6 the control circuits

for the main feeder breakers; or is it
.

7 che f act that any one of those signals would produce what is
8 called an " engineered safety feature

.

actuati n signal," and
9 that is the signal that goes to the br9aker?

10 A
(WITNESS SHIPPEE) I think ycur statement is

11 somewhat incorrect when you said "one signal . "
12 Q My statement --

13 A
(WITNESS SHIPPEE)

You need the two out of three() g4 into the actuatica system add out of the actuation system
15 comes the trip signal to the

pressurizer heater breaker.
16 Q Let me try

and phrase the question a little bit,
17 hopefully, simpler.

Referring to this paragraph 1 on page 4
18 of your testimony, how many signals no to t.ie breaker? Is19 it three or one?

-

20 A
(WITNESS SHIPPER)

There is a matrix out of the ES
21 actuation cabinet which goes to the breaker to trip theI

22 circuit breaker.
23 Q I agree with you that is, as far as the breaker
24 is concerned, it receives an ES signal.
,5 And that is the same circuit and
.

the same sicnal
O
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1 regardless of whether it is generated by 1600 pounds in the(}
2 reactor coolant system or 3 pounds in the building; is that

3 correct?

4 A (WITNESS SHIPPER) I think that is correct.

5 0 Wouldn't you agree that your testimony is more

6 accurate, that there is one signal to trip the breakers,
.

7 which could be activated by any one of three different

8 possible input parameters?4 .

g A (WITNESS SHIPPER) I think that is a way of

10 stating it. I also think that the way we have stated it is

11 correct.

12 0 I don't want to argue over semantics. I just want

13 to make sure I understand the circuitry.

() Back agiin to our example of the 1600 pound34

15 signal. Is it not correct, as you indicated, that this is

done on a per-train basis, that, for example, the signal for16

train A would sta rt high-pressure injection pump A and the17

18 signal from the other division would start high-pressure

injection pump C, and the high pressure injection pump B
19

could receive a signal from either division?
20.

A (WIT. NESS SHIPPER) That is correct.21
.

0 Now, transferring that kind of design philosophy
22

t the main f eeder b reakers illustrated on figure 1 of -

23 .

testimony, take the main feeder breaker on bus 1-P, vili
24

that be tripped by an engineered safety feature actuation
25
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3 signal from just one set of logic, or would it be tripped on

2 an ES actuation signal froe either set of logics?

3 A (WITNESS SHIPPER) The main feeder breaker is the

4 main feeder breaker feeding the pressurirer hea ters.

5 0 1 am referring to the breaker on figure 1 of your

6 testimony, which is labeled " main feeder breaker."
.

A (WITNESE SHIPPER) That main feeder breaker7

.
8 receives its trip logic from its channel.

g Q That'r correct. So that if one channel of logic

10 failed, the trip signal would go only to one breaker, one of

the main feeder breakers, and it would be that breakergg

12 associated with the channel of logic that did not fail?

A (WITNESS SHIPPER) Would you repeat that13

() ques tion? I am not sure I caught the context.14

15 0 Let me slow down. Let's identify -- and let's

16 make the assumption that there are two logics at Three Mile

Island Unit 1. let 's call one " A" and one "B." Let's37

18 assume that logic A trips the main feeder breaker on bus

1-P, and logic 3 sends the ES signal to trip the main feeder
39

breaker on bus 1-F.20.

Am I correct that if the heaters were being run
21

"

off f bus 1-P and an accident cccurred but there was a22

f ailure in the logic on channel A, that the main feeder23

breaker from bus 1-P would not trip?
24

A (WITNESS SHIPPEE) I would assume now -- and25

O
.
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() 1 please correct me -- I think you missed something in your

2 scenario here. Maybe we ought to get that on the record.

-3 The pressurirer heatars would only be put on in case of loss

4 of off-site power.

5 0 'J e ll , I am sorry, I have to disagree with that,

6 because of the provisions of energency procedure 1202-29.
.

7 In this procedure, as other witnesses testified, even if the

8, plant is at 100 percent power, and I can't imagine the plant.

g being at 100 percent power and having a loss of off-site

10 power -- let me back up and give you the scenario again and

11 show you why I don't think it matters.

12 Forget about, for the time being, off-site power,

13 that we had a failure of the heater power supply bus, let's

() '

say, instead of complete loss of off-site power; andj4

15 therefore, we have now rearranged Three Mile Island Unit 1

16 so tha t pressurirer heater group 8 is now being powered from

bus 1-P. -

17

A (WITNESS SHIPPER) You have to ao a little more in
18

the scenario. You actually need two failures. There is
19

basically a second power supply bus, which is not shown.
20.

Th e reason that is not shown is because those heaters were21
.

not touched. There are 13 groups of heaters.
22

Q Let's start over again. Let's see if we can work
23

through one scenario and not get too complicated. let me
24

just assume that, for whatever reason, pressuriner heater
25

O .
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1 group 9 is being powered from bus 1-P. Now an accident

2 occurs which qsnerates an engineered safety feature
i

| 3 actuation signal in at least one logic train.

4 My question is, simply. If logic train A is the

; 5 train which is used to trip the main feeder breaker on bus
:

6 1-P and that logic train undergoes a failure, is it not

7 correct that the main feeder breaker on bus 1-P will not
8 trip?

.

i

MR. TOURIELOTTE: Can we have a clarification? Isg

Mr . Pollard's question assuming two failures rather than a
| 10
!

single failure on the same system?
11

MR. POLLARD: I don't know why there co uld be need12

-- the only failure I postulated was the failure of the13

()~ logic channel in train A, in which I made the assumption
14

that that was the train of logic through which the ES signal
15

1

16 is , supplied to the main feeder breaker on bus 1-P.

WITNESS SHIPPER: As a very uick answer --

17

MR. TOURTELOTTE: Mr. Chairman, I am wondering if
18

-- doesn't it require a failure of one system to get tha t
39

heater on that bus in the first place, and then isn't Mr.
20-,

|

Pollard then postulating a second failure?
21

'

CH A IR M AN SMITH 4 Wasn't that in the nature of --
22

MR. POLLARD: Let me back up and see if I can
23

explain.
24

MR. IOURTELOTTE: One of the reasons that I
25

|
,

ALDERSoN REPORTING COMPANY,INC,

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

|
'

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



-_ .. - -

9270

} j mightobject to the way that the hypothetical is posed is the

2 word s bothered me in Mr. Pollard's hypothetical, "!. e t ' s

3 assume, for whatever reason, that this occurs."

It seems to me that there may be a possibility4

5 that we are assuming a failure in. order to get the

6 configuration that he wants in order to assume a second
.

7 failure, which is -- I am not sure, but it seems like it is

8 inconsistent. I am going to the question th a t Mr. Pollard
.

9 just got through postulating.

MR. POLlARE: I think I can explain. Part of the10

r,coblem is Mr. Tourtelotte has arrived in the middle of the
11

12 questioning on this con ten tion. So let me see if I can back
i

t

I 13 up and, hopefully, help him understand where we have been

() before he arrived.34

MR. TOURTElOTTE: That is not really the problem.15

The problem is only in the question. I understand where you
16

,

17 are, and I understand where you have been. I think I ha ve

made it rary clea r what the problem is I have, and that is
18

that the question first assumes that there is a failure to
19

20 g e t the hookup that ". r . Pollard wants to have, and then he-

asks about a second failure. It seens to me that is21
1

'

assumin7 two failures in the same system.
'

22

CHAIRMAN SMITH: That is why I referred to Mr.
23

Shipper's point, and Mr. Pollard said we will assume that
24

failure and get to this one.
25

Ov
|
|
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1 MS. '4 EISS : The objections have now been stated

2 three times, and Mr. Pollard hasn't had a chance to recpond

3 to it once. I think he is going to explain that that is not

two failures are not a necessary part of4 a necessary part --

5 his assumption.

6 DR. JLSDAN: I need to be caught up a little bit,

.

7 if you don't mind, Mr . Pollard. That is, what are the

8 circumstances, firct of all, in which the Kirk Mey
,

9 disconnect devices will be brought up to the control room

and inserted? I guess it is my understanding that the onlyto

circumstance in which the disconnect devices would be33

inserted into the Class 1-E system was in case of an12

13 of f-site power f ailure.

fgottenthe() wrong impression?Now, have14

15 Apparently, you do have a different impression, that there

16 are other circumstances in which the disconnects would be
brought up and the heater buses would be connected.

17

MR. POLLA?D: That 's correct. There are two
18

different circumstances. Perhaps I can try and explain
19

both.20.

DR. JCRDAN: That would be helpful to me. And
21

' would you please listen and help me try to get straightened
22

out now?23

MR. POLLARD: The first casa --24

DR. JORDAN: By the way, Mr. Dornsife, you are
25
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| 3 listening, too, and if you see where one of us has made a
I i

'

2 mistake and you anderstand the situation -- for examole, did
I

j 3 you understand the 400 pound -- I looked at you to see if

4 you did.
;

MR. CORN !FE: No, sir, I didn't. I know Unit 2
; 5

had an ESFAS signal on a high building pressure of like 206
.

7 pounds, and the 4-pound signal was only for building

isolation.8.

DR. JORDAS: The a-pcund signal we understand.
9

MR. DORNSIFE: Ihe 4 pound on Unit 2 --'

to

1 DR. JORDAN 400 pounds. ;
33

MR. DO RN S IFE.: Let ne explain Unit 2. The
! 12
t

| 1600 pound signal was f or high pressure injection; that is
13

true. Thers was also high-pressure injection, or ESFAS,() 34

15 signal that let off the safeguard, the emergency
core-cooling systen for a 25-pound building pressure

16

17 sign al . But the 4 pound signal f or building pressure was

i 18 only for containment is ola tion .
MR. PCLLAED: I as not sure that helps at all.

19

DB. JORDAN: I don't think it does.
20-

*R. POLLARD: That is entirely different from my
21

' own knowledge of B&W design, what Mr. Cornsife just said.
22

( DR. JCRDAN: Let's not worry about that for the
23

i
! "U'*"t*24
i

| CHAIRMAN SMITH: Pegin with Zr. To urtelotte 's
. 25

.
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1 comment, question.

2 dR. PCLLAPD: I have ., y explanations all in mind.

3 '4h a t I would like to do is first address Dr. Jordan's, which'

4 really wa sn ' t relevant to the question I was asking. And

5 then I will get to V. r . Tourtelotte.

6 CHAIRMAN SMITH Please do.
.

7 MR. POLLARD: Reviewing section E of emergency

8 procedure 1202-29, which ic inopera tive pressuriner heaters,.

g if you consider the procedure as a shole, the procadure

10 itself envisions the pcssible circumstance where at least

33 one group of pressuriner hea ters, either eight or nine,

12 would be powered from bus 1-P and 1-S, even if there has not

.
13 been a loss of of f-site power. Under those circumstances,

| .

() ef course, the pover for the heaters would be coming fromi

34 .

15 of f-si te, but it still would be coming from bus 1-P.

Let me slow down. Sus -- referring to figure 1,16

buses 1-D, 1-E, 1-P, and 1-S during normal operation are not17

dead buses. They have power to them. If we lcse| 18
--

DR. JORDAN: They are powered by the off-site19

20 p ver system ?-

MR. PCLLARD: That 's correct. If you review the
21

'

| entire emergency procedure -- and one witness has already22

answered a direct question, "Does the procedure apply while
23

:
i

| 24 y u are at 100 percent power," there was a straight answer,
"Yer." I think that is confirmed by reading the procedure.

25

/7
'%)

|
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() 1 You can envison some possible failure involving the'

2 pressurizer heaters which brings forth the need to power the
i

3 pressurizer heaters from bus 1-P, even though we have not

4 yet lost off-site power.

5 DR . JCRDANs You are saying that the procedure'

! 6 calls for tha t?
,

7 MP. . POLLARD: Yes, sir. Now, with respect to Mr.

g Tourtelotte, looking at this piece of testimony from the.

g Licensee, they are relying upon what the y ca ll three

10 " separate and independent" signals from engineered safety

feature actuation, to separate the heaters f rom bus 1-P and
11

12 bux 1-S or 1-F, if an accident were to occur such that the

normal accident loads needed during a loss-of-coolant
13

() *accident could be powered.14

16 The question which occasioned Mr. Tourtelotte's

16 objection simply began with the prenise that the heaters
,

were being powered from bus 1-P. I am not sure in my mind
17

th a t it matters what the conditions are at that time,
18

because the only point I am trying to get at -- and we a re
19

almost there; I think perha,s it is already on the record-

20

and I was just trying to make it absolutely clear -- the way
21

.

that the SCW plants are designed normally, as well as this
22

witness has confirmed, you have two logic trains, and you
23

use those octput signals, the engineered safety feature
24

actuation signals, on a train basis.
25

1

O
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Tha t is, one logic circuit will supply the ES
3

2 signal which will trip the main feeder breaker on bus 1-P,

3 and the other logic circuits will supply the ES signal which
will trip the main feeder breaker on bus 1-5.

4

DR. JORDAN I see. I hadn't gathered that from
5

his testimony.6
.

ER. POLLARD: You can't get it from his
7

8 testimony. What you get it from is from an earlier
.

9 question, the answer to an aarlier question I asked.
I am trying to make it crystal clear that if the

10

heaters were being powered from the bus 1-P or 1-5 -- and
11

their testimony does say it can only be one group at a time
12

I simply asked a very simple question: If group a was--

13

) being powered from bus 1-P and the logic circuits which
14

15 supply the ES signal which is fed into the ma'in feeder break
off bus 1-P failed, that if a loss-of-coolant accident

16

37 occurred, is it correct that the main feeder breaker on bus
1-P would not trip?

18

I am assuming, of course, that the other logic
19

system works and it supplies an ES signal to the main feeder
20.

breaker off bus 1-S. But that is presumably already open
21

-

anyway.
22

MR. TROWERIDGE: Mr. Chairman, could we have from
23

Mr. Pollard an identification of the sections of emergency
| 24

procedure 1202-29 to which he refers, in which he asserts
25

!

C
|
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under some rircumstances for the connection of the3

2 pressurizer heaters to on-site buses without a loss of

3 of f-site power?

Essentially, we have had testimony from Mr.4,

Pollard at this point. For all I know, he may be correct,
5

6 but we have the procedures and would very much like to know
.

how he arrives at that conclusion.7

CHAIRMAN SMITH: I want to insert that we are
8.

.

g talking about UCS Exhibit 1C.

MS. WEISS: May I succest the reason why you haveto

had what amounts to testimony is because of an objection
11

which was raised which required a substantial amount of
12

explanation. If there is any reason to dispute the fact
13

that the heaters can be connected to the eme rgency buses .() 34

15 without a loss of off-site power, I'think it is incumbent
16 upon the Licensee.

CHAIRMAN SMITH: As a ma tter of simple courtesy,
17 ,

if you know a place in that exhibit which just2fies the
18

|

| 39 statement, point it out. If you don't, then explain it. If

; 20 y u do, point it out.
i -

l

Ms. Weiss, I hope you did not intend that to be,

21
.

heard by the Board.
22

MR. POLLAPD: First of all, let me preface my
23

I can answer Mr. Trowbridge's question that I putanswer.24

to one of his witnesses -- excuse me -- one of the25

O
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Licensee's witnesses, a direct question. In this section E

O 1

of UCS Exhibit 19, a procedure that could be used st 100
2

percent power.

3
Now, I may be wrong, but I recall the answer to my

4
question to be an unqualified "Yes."

5
3R. TROWBRIDGE: Which witness are you talking

6
* about?

7
M2. POLLAPD: I am talking about section E --

8 '

*

MR. TECWREIDGE: Which witness are you talkinq

9
about?

10
MR. POLLARD: I wish I could remember, Mr.

11,

i Trowbridge. I am sorry I don't.

12 |
MR. TROWBRIDGE: Was it one of these two

13
: witnesses?
t .

, 14
i MR. PCLLARD: No, sir.

,

MR. TROWBRIDGE: I would'like the transcript
|

!' '16
record to support that statement.

17
MS. WEISE: Let me suggest that the courtesy ought

I 18
I to go in the other direction. This is your plant, and if

19
the witnesses have any reason to dispute that statement, I

'

20
think they ought to be called upon to dispute it.

| 21 |

:
- MR. TROWBRIDGE: Anybody who makes an affirmative

22
statement has the burden, in my view, of sustaining it. He

23
claims to have asked an unidentified witness a question to

24
which he siso claims to have an answer. The obligation is

25

4

V
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1 clearly on Mr. Pollard to identif y who he is talking about

2 and when he is talking.

3 MS. WEISS: Let's just ask these witnesses.

4 BY MS. WEISS:

5 0 Do you have any reason to dispute the assertion --

6 MR. TROWBRIDGE: Objection. This is Mr. Pollard's
.

7 cross examination. Mr. Pollard has made a statement which

8 we are entitled to some backup for before he proceeds to
,

g examination based on it.

MS. WEISS: Then we will ask these witnesses if10

they can answer the question.11

CHAIRMAN SMITH: 'J h a t is the pending question?12

13 The pending question is still the one that Mr. Tourtelotte

(} made the clarifying question which is predicated upon34

|

| 15 assumption that' you have off-site power.
1

MR. POLLARD: No, Mr. Chairman.
16

CHAIEMAN SMITH: Than why does it matter?'
17

MR. POLLARD: The only reason I brought it up --

! 18
|

and I was quite clear bafore I started my explanation --
19

th a t first I was going to address Dr. Jordan 's comment,
20-

which I don't think was incorporated in the objection made
21

'

by Mr. Tourtelotte.22

Now, if it will help to move this proceeding off
! 23

the point where we seem to be stuck on, I will try and
24

answer the question Mr. Trowbridge has put to me, either now
25

~h
(Gt
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1 or when I again take the witness stand; whatever you

2 choose.

I 3 CH AIR.'. AN S MITH: Mr. Trowbridge, what is your --

4 exactly what do you want from the Board righ t now?

5 53. TROWBBIDGE: I guess I have entered a secondi

6 objection to the question, because it starts with the
'

7 premise --

| 8 CHA!3.1AN SMITH: The Board's question?
,

g ER. TECWBRIDGE: -- which, for the moment, ! can't

to accept. However, there do seem to be a couple of ways we

might get off the ground. Perhaps Mr. Pollard can explain11

12 how this emergency procedure provides for the connection

13 without loss of off-site power, without reference to a
1

statement of some witness? Or perhaps he can just point to34.

15 the p*crtion and it will, on its face, support his
:

16 statemen t.

CHAIRMAN SMITH: I assume --17

MR. TROWERIDGE: We are baffled by the state =ent.18

CH AIR M AN SMITH: You are?39

|. HR. T20W3 RIDGE: Yes.20

53. ADLE?: Did I understand UCS' problem to be
21

- that they could not identify the section, that they could22

| not find it?23

55. WEISS: No, that's not our problem. We| 24

haven't been able to an swer tha t yet, and Mr. Pollard is25

_

! ALDERSoN REPORTING COMPANY,INC,

( 400 VIRGINIA AVE., S.W, WASHINGTON, D.C. 20024 (202) $54-2346

. - _ _ ~. .._....r._ _ . . _ . . _ . . __



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

9280

1 about to answer.

2 CHAIRMAN SMITH: That was the first thinc you were

3 Oslied upon to do. I thought your response to that request

4 indicated that you could not do that.

5 MS. WEISS 4 No; we can do that.

6 CHAIRMAV SMITH: Then do it.
.

7 15. WEISS: If given an opportunity.

8 CHAIRMAN SMITH: Then do it. Excuse me. I raised
.

9 my voice.

MS. WE!SS: We're getting objections on top of10

11 objections.

CHAIEMAN SMITH Then let's do it.12

MR. POLLARD: Referring to UCS 19, section E,
13

() inoperative pressurizer' heaters. Let me point first
34

15 particularly to step 3 on page 11, which statesa "For

16 deenergized hesters, determine cause; and if a minimum of

37 one heater group is not operable, continue lead reduction to

18 shutdown and cooldown."
'

I interpret that step to mean that if there is at
19

least one haster group operable, there is no need to shut
20, .

down and cool down.21
l .

Continuing on, step 5, there is a reference to
22

"During the shutdown from 15 percent power or if the reactor
23

| trips." I infer from that step that we must have been at a
24

25 powe r level higher than 15 percent.

6
O
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3
Referring now to step 8 on page 12, where it talks

2 about connecting either group 8 or group 9 to bus 1-P or bus

3 1-S, it says nothing about diesel generstors, it only says

where we are getiing the power f rom. Once again, if we were4

5 successful in powering at least one group of heaters from

6 those buses, it would not be necessary to shut down and cool

7 down.

8 With those specific references to the procedure
.

g and having read and studied the whole section ? of this

10 procedure, I could imagine aither power supply failures at

33 particular buses, f ailures in circuitry which trips all

12 pressurirer hesters at low pressurirer levels of less than

13 80 inches, which is referenced on page 12 with a caution,

that circumstinces could arise where the heaters powered14

from the normal power supply were not working, that ther15

16 migh t successfully power either group 8 or group 9 from bus

1-P and 1-F.37

And I see no reason to assume that at that time we18

39 necessarily have hsd a loss of off-site power.

DR. JORDAN: I hear the arguments, and, so far as20*

i

I can tell, they are reasonable. But I would like ?.r.l 21
(

'

Trowbridge to ask his witnesses if they agree with that22

! analysis or if they disagree.
23

MR. TPOWBRIDGE: Could you spare me a few minutes( 24

to see if I a m eiurable in that length of time or not?
25

O
ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE, S.W., WASHINGTON. D.C. 20024 (202) 554 2346

. - . . - - _ _ - -



- .

i

9282

1 ES. WFISS: Whether or not Mr. Trowbridge is
}

2 educable or not doesn't affect the fact that the witnesces
3 may know the answer to that question. I don't see why --

.

4 CHAIRMAN SMITH: We have to come to the poin t --

5 it is going to be arbitrary where we begin to resolve one

6 thing at a time and unravel the confusion. Let's select it
.

7 right now, where we stand. Dr. Jordan's question to Mr.

8 Trowbridge.
.

9 MS. WEISS: I thought the question was to the

10 witnesses.

CHAIRMAN SMITH: To Mr. Trowbridge.
11

12 DR. JORDAN: I guess the question was one that I

13 guess I was asking Mr. Trowbridge to relay to the witnesses;
i

() namely, have the witnesses understood Mr. Pollard's34

15 explanation as to why he believes that the pressurizer

heatars are connarted to those buses even when the ot! -site16

17 power is not there.

MR. TROWBRIDGE: I would be glad to have the
18

witnesses answer that question right now.
i 19

DR. JORDAN: If you want to do tha t right now,
20-

f in' *21
'

WITNESS TORCIVIA: I would like to spend a few22
t

minutes on an explanatory phase. The implications of the
23

question probably needs a prior explanation. The assumption
I 24
|

here is that we have had off-site power is there and the
25

~
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1 primary transformers are fine except we lost the internal

2 main buses, 4160 buses, which eventually are feeding the1 <

3 pressurizer heaters from the balance of plant buses.

Such a condition would mean and we have two of--

4

5 these huses; each are redundent. That neans if we lose one,

6 we have the other available to us. The condition has
.

7 developed here -- at least the scenario has developed here

8 -- indicates that we have had a serious problem on both of
,

g those two buses, which, in turn, means that immediately tha

diesels have gone on.10

They have not been actuated because of a fault,11

12 but they have gone on because we have loss of of f-site .

13 powe r. Whatever loads the diesel required would have been

(} 34 picked up by the diesel, but not as a result of an ES

15 signal, merely as a result of off-site power -- of the loss
i

16 of off-site power.

The need for the pressurizer hea ters would result17

18 if, in theory, we continued to operate with the diesels on,
i
l because now theoretically we have lost these two huses, not
! 19

.
20 necessarily of f-site power, but we have lost the two main

| buses that feed the balance of plant. The plant itself does
21

' not continue to operate from the diesels.
22

So it would be extending our thinking pretty far
23

!

| 24 to say that we could continue to operate the plant. We

would have to shut do wn . We would ha ve no alternative. So
25

.

|
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1 now, in place of the diesels, the diesels will be carrying

2 only those essential loads necessary for the shutdown of the

3 plant.

4 .io w , at that point, those essential loads at the

5 possible extreme would be in the vicinity of, say, 2500 KW,

6 as was indicated by the gentierian from the NRC, under the
.

7 worst conditions. Should that happen where we have the 2500

,

8 KW and those are loads that go on in blocks automatics 11y,-

9 any future loads that we want to put on -- which is that

10 :;uestion which is up in the air concerning the 2500 KW and
the 3000 XW -- those are manually put-on loads. The

11

12 essential loads go on automa tically in block s. *

l 13

! 14

15

16

17

18
_ . _ .

i 19

I .

20
'

' 21
.

]

23'

24

| 25
;

O
.

I
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1 Those are not manually put on loads. The

2 essential loads go on automatically in blocks. Now, at

3 the 2500 kW, the opera tor has a choice of continuing to

4 relieve the plant of any of these manual loads, either put

5 them on or relieve the plant of any of the manual leads

6 listed on page 13.
.

7 He does not have to put anything on. We might

lose a few motors. We may burn up a few others things, but8.

g that is immsterial. The safety of the plant has been

|

assured.10

At tha t point we could pu on the 126 kW heater
11

12 after going through that process of connecting up the units,

and so forth, if we had to, which is a high emercency,
13

:

() because,we are in the procecs of shutting.down. We have no14

alternative.15

Coming back to Mr. Pollard 's question, he has made16

! 17
an assumption that the circuitry which is feeding the main

feeder breaker has failed, and therefore vill not trip out
18

should an ES occur. Now, that ES must occur during the
39

peri d of time in which we are shutting down, oin the way
20-

down, and that ES signal comes on at that point.
21

'

Now, let us assume that that signal does fail
22,

l

( righ t th e re . Number one, we have put on automatic loads
23

which went on to approximately 2500, 2700, whatever they may
| 24

be, in that vicinity. We have added on the 126 kW, which
25

O
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3 brings us to about 2000, 2000, theor?tically; we actually

2 still have a little room to put on some manual loads.

3 Now, the operator has instructions to keep that !

1

load to 3000 kW, so should he by any chance have put on for'
4

5 some reason or other some manual loads, he should take them

6 off and still maintain that 3000 kW.
i

*

7 The question here in my mind is suppose the

8 fantastic idea of the signal being lost in the process of-

g losing the two main buses and putting on the unit, suppose

10 ve do lose that signal which will not permit the breaker to'

trip, the feeder breaker to trip out.
11

We still would be.with a diesel that is not| 12

13 overloaded, and if by any chance there were a few leads on,'

1

() manually put on, the operstor is supposed to take them off.34

So we do have that situation there, if I make myself clear.
15

(Board Conferring)
16

DR. JORDAN: Does that help, Mr. Pollard?
17

MR. POLLARD: It ices not help me. I think th e
| 18

witness, instead of being asked the question, thought up his
39

!

l wn question and answered it.
20.

If we are going to unravel things one at a time,
21

.

first let 's unravel Mr. Trowbridge 's original question to me
22

as to whether or not this emergency procedure envisions
23;

using bus 15 or 1P to power the pressurizer heaters without
24

a 1 ss of offsite power.
25

I
|
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1 Now, this witness just went through a whole
(}

2 explanation about where he assumed the loss power.

3 WITNESS TORVICIA: No, I did not.

4 DR. JORDAN: I did not get that. I gathered he

5 said yes, th e re is the situation that you envision tha t

6 could happen during a short period; that they might indeed
.

7 want to put heaters on. .

- 8 WITNESS IC3CIVIA: May I add something else?

MR. FOLLAED: Let me ask you a question and see if9

it is the same question you just answered.10

EY MR. POLLARD:11

12 0 Section E of emergency procedure 1202-29,

13 considering that --

) A (Witness Torcivia): What page? Section E? What14

15 page is that on?

16 0 It starts on page 9 and runs'through page --

A (Witness Torcivia): What page are you referring17
,

i

tU UO"i18

C It runs through the ~55ttom of page 13.
19

Do you see any thing in the procedure which20~

precludes powering the pressurirer heaters from bus 1P or
21

| -

bus 15 even though we may not have lost offsite power?
22

A ( itness Torcivia): I believe I made that quite
23

clear. I said that we are willing to assume that the
24

ffsite p wer is still there,but we have a fault of some
25

.,

f1)
.

|
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nature on the two (4160 buses which the balance of plant
1

2 equipment.

3 Now, that is a conceivable thing, probably out of

4 the extraordinary, but it is conceivable. So we have the

5 offsite power.

6 Q Which two buses are you referring to in your last
.

sentence?7

A (Witness Torcivia): The balance of plant buses.
- 8

9 Q Are they shown on figure one?

A (Witnass Torcivia): No, they are not shown on10

fig ure one.
11

Thank you.12 0 -

A (Witness Torcivia): Those are balance of plant
13

O) buses.(_ 14

15 0 Your answer was sa tisf actory to me if it was

16 satisf actory to you. I am saying you need not continue
i

37 unless you really wish to.

A (Witness Torcivia): I am perfectly happy.
18

MR. POLLARD: Mr. Chairman, what is the next thing
19

to unravel?. 20
,

| M2. TROWBRIDGE: The question Mr. Pollard asked,
21

! -

does this procedure preclude -- that is not the statement
22

i

Mr. Pollard made. He indicateds section E provides for the
23

i
i

connection of pressurizer heaters in some situation where
24

| ffsite power is still available.
| 25

O
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,

1
Now, that may be that that is a correct statement,

,

i t

|
2 that he !tas not yet --

t

| 3 .4R. PCLLARD: .Let's ask the witnesses that |

) 4 question, then.
!

! f

i 5 !
!

! 6
;*

t.

|
1 7

1
- 8 ;

1

l
'

}- 9 I

i
i 10
1 -

4

I 11

j 12 !

!

: 13

14
!- .

<

i,

15

j .

| 16

! !

17,

1
!

18,

r

|
'

19
I

~

20
>

i

i,
21

.

1

| 2
i
f

!
4 23
!

! 24
t
4

! 25
1

i O
,
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i 3Y MR. PDLLAED:
O

2 0 Does section E of emergency procedure 1202-29

3 provide for powaring either heater group 8 or 9 from either

4 bus 1-P or 1-F, even though there may not have been a loss

5 of off-site power? "Yes" or "No," please.

6 A (WITNESS TORCIVIA) It does not intentionally
.

7 provide -- I did not in tend to h a ve it provided for at the

.
8 time I reviewed it but it does provide for it when it--

g says specifically if the pressurirer hea ter bus has f ailed

10 from whatever cause. It says on page 12: "If the

11 pressurizer heater bus has f ailed, the pressurizer heaters

12 can be powered fro: 1-P or 1-F bus." I never questioned-

13 that.
I

() 14 DR. JORDAN: You cot your answer.

15 MR. POLLARD: Does Mr. Trowbridge -- now what is

the next step?16

37 CHAIRMAN SMITH: Mr. Trowbridge?

18 53. TROWBRIDGE: I think we have gotten the

39 answer: Under highly unusual circumstances, there could be

.
20 a connection under that provision of the emergency plan.

CHAIRMAN SMITH: Now would you begin the question21

'

that was pending before we get into this discussion. State22

it anew. Specify in your assumptions.23

P.R . POLLARD: This is the question to which Yr.24

Tour telotte objected .25

($)
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CHAIRMAN SMITH: That's where I think we are,(} 1

2 unless you think wa are not there.

| 3 BY MR . P3LL ARDs

4 0 Mr. Shipper, assuming tha t pressurirer heater

5 group 3 is being powered from bus 1-P and at this point a

I 6 loss-of-coolant accident occurs and the logic circuit which

| =

7 provides the IS signal to trip the main feeder breaker on

| bus 1-P f ails, is it correct tha t the main feeder breaker
. 8

I
'

9 would not ba tripped?

A (WITNESS SHIPPER) I vetld think that is correct.10

I would also like to have that iden tified as "the single
11

failure."12

13 0 With respect to item 2 on pace 4 of your testimony

) where you are talking about the low emergency bus voltage14

15 trip, which continues on page 5, am I correct that once

| 16 again you are ref erring to i trip of the main feeder breaker

fr a either bus 1-P or 1-F?17

A (WITNFSS SHIPPER) That is correct.18

1
'

Q What is the set point of that trip?
39

A (WITNESS TORCIVIA) Of what trip? The. 20

under-voltage relay?
21

Q The under-voltage trip.
22

A (WITNESS TORCIVIA) We have not precisely
23

established the set point of the under-voltage trip at this
| 24

25 point, primarily because we expect to establish first the

Ov
|

'
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1 trip of the motors -- not the trip of the mo tors -- but the(}
2 point at which the motor, the trip ra ting of the

3 u n de r -vol ta g e relays which -- I am.sorry, let me go back a

bit.4

5 These three under-voltage relays tha t we are

6 talking about now are directly associated with the
.

7 pressurizer heaters. Beyond that point, there are more

8 under-vcitage relays which are intended to protect the.

9 motors and equipment beyond that. We have not established

10 precisely the value of the under-voltage relays, although I

believe they will and up at a p p r oxi m a' t ely 92 percent of the
11

12 nominal voltage of the bus.

13 Until we determine the final setting of the

() upstage relays, we are sti'l leaving th a t question open.34

15 They a re intended to be set in such a way that they will

16 trip out the pressurizer heater before we in any way will
endanger the operation of the bus or any of the motors$7

connected to it.18

0 These three under-voltage devices are something
19

that are being added to Three Mile Island Unit 1. 20

specifically as part of the modification needed to power the
21

.

22 pressurizer heaters f rom the diesel genera tors; is that

correct?23

A (WITNESS SHIPPER) Tha t is correct.24

A (WITNESS TORCIVIA) That is correct.25

OV
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( 3 C Did I understand you to say that the set point of

2 these naw under-voltage devices you expect to be in the

3 neighborhood of 92 percent of nominal voltage?

A (WITNESS TORCIVIA) I would expect it in that area4

5 as an off-the-cuff answer. The exact value will be

established at a later date.6
.

7 C Would you agree that 92 percent of rated voltage

8 is roughly 441.5 volts?-

A (VITv?SS TORCIVIA) If that's what you say.-9

A (WITNESS SHIPPER) Roughly.10

C At this point, I am not sure, so maybe you better
11

12 check it.
A (WITNESS SHIPPES) I just did.

13

(,3)
(

34 0 Lid I understand --

DR. JORDAN: How many volts was that? (-TAB-)15

WITNESS SHIPPER: 441.6, ro ugh l y .
16

DR. JCRDAN: All right.
37

3Y ME' 30llA30'18

0 I understood your testimony earlier that duringgg

'
- 20 your postulted Folted line-to-line f a ult on all cf the

pressurizer heaters in a particular group, that the voltace
21

n bus 1-P, for example, would only drop to about 160
22

1
volts.23

I A (WITNESS TCECIVIA) Say that again?
24

Q Earlier today you had postulated a fault in the
25

(')v
i
I
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(} j pressurizer b esters . You came up with 4000 of amps fault

2 current. A n t. I asked you about the voltage on bus 1-P, and

3 I recall you told me roughly 460 volts.

A (WITNESS TORCIVIA) My quess would be in that4

5 area. That would be a very fast dip and up again.

6 0 A dip from 480 down to 460 and back up?
.

A (WITNESS TORCIVIA) That's righ t . In tha t7

'

- 8 neighborhcod.

g C If the under-voltage relay set point was 441

10 v olts , it would not be useful in terms of interrupting the

fault current?33

12 A (WITNESS TORCIVIA) They would not be required,

because at that point, the breakers will have tripped them
13

( out, those pressurizer heaters. Again, we come back to the
34

coordination as set up for these breakers is such that the
15

-- if there is any f ault on those heaters, they will have
16

tripped out.
17

DR. JORDAN: By over-current?
18

WITNESS IORCIVIA: Ry over-current.
39

DR. JCRDAN: So the under-voltage is not a backup-

20

for the over-current?21
.

WITNESS TORCIVIA: No.
22

DR. JORDAN: I hadn't understood that.
23

WITNESS FORCIVIA: Not in that sense. I think we
24

vant to be careful there. The under-voltage rclays, per se,
25

/ h

(_)
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1 are readino the voltage off the bus. Now, a s such, those(}
2 relays do not know where the fault is that is pushing that

| 3 voltage down. It may be on the pressurirer heaters or it

4 may be any other place on'the bus.

Now, as a result of that. what we said was that we5

6 don't know where the fault is. What we will do is put those
.

7 relays in there. If the voltage dips and approaches the 92

- 8 percent level or thereabouts, we will at least trip those

| 9 out, just in case they are the ones at fault and were not

tripped out by any other means.10

I do not want to leave the impression that those
11

12 relays are unnecessarily a backup for the pressurirer

heaters.13

() DP. JORDANS I understand. I had not understoodj4

'

that.15

Go ahead, Mr. Pollard.
16

i

BY MR. POLLARD:
| 17

Q Let me make sure I understand. You are saying
18

th a t the under-voltage relays, the three that are being
19

newly installed to trip the main feeder breakers on
20.

under-voltage are in no way a backup to the trip from. fault
21

.

current?22

A (WITNESS TORCIVIA) Again, we are making a
23

i statement there.24
|

0 I am not trying to introduce anyt.hing new. I am
| 25

(~T
%|
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('g 3 trying to understand your last exchange.
V

2 A (WITNESS TORCIVIA) It is not to be interpreted as

3 a complete backup.

4 Q With that testimony, then, do I understand you to

5 mean that your testimony on page 4 is incorrect where you

6 state, " Diverse means of tripping the pressurirer heater
.

7 loads from the safety-related buses are provided to assure

-
8 that the capacity, capability, and reliability of the safety

9 bus to supply power to safety loads is not degraded. These

10 diverse trips are" -- a n d then you list an item to the

unde r-voltage trip and in items 3 and 4 --11

12 A (WITNESS TORCIVIA) What page again?

13 Q Page 4 of your testimony.
,

I) A (WITNESS TORCIVIA) All right.q, 14
_

15 0 You start off by saying you are going to list some

diverse means of tripping the pressurirer heater loads, and
16

i

then you list in item 2 the under-voltage trip and you list ;17
|

in items 3 and 4 the over-current trips.
18

A (WITNESS TORCIVIA) Do you mind if we read that?
39

C Feel free.20.

A (WIT. MESS TORCIVIA) What we have said, the low
21

.

22 emergency bus voltage trip , emergency bus voltage is an
indicator of the capability of the emergency bus to supply

23

24 p wer to the safety loads. Three under-voltage relays are

pr vided, any one of which will trip the pressurirer heater
25

i

O,sr
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4

1 load from the emergency bus when the voltage level -- we

| 2 didn't say where the voltage lev el was datermined, but when
|

3 th e voltage level -- that that capability is jeopardized.

As I previously stated , those under-voltage relays4

5 are relieving that bus of that pressurizer, just-in case it

6 happens to be that pressurizer heater which is in trouble.
.

7 It does not necessarily mean that that pressurizer heater is

8 in trouble.-

9

'

' 10
1

11

12

13 -

14

15

16

17

' 18

19

1
* '

. 20
L

21
.

22

4

23

24

25

'

O
!J

|
1
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() 1 It may be something else.

2
, Q There are existing and th e re were before this

3 modification, as I understood you to say, other undervoltage
f

4 relays on bus 1P and 15.

5 A (WITNESS TORCIVIA) That is correct.

6 Q What is the set point of those relays?
.

7 A (WITNESS TORCIVIA) In the vicinity, around 90

8 percent, in that area. Again, that is up in the air.-

9 0 What were they before this modification? What was

10 the set point before this modification?

11 A (WITNESS TORCIVIA) It had nothing to do with this

12 m o d ifica tio n .

13 Q I understand that. That's why I'm asking what was

( 14 the set point of those undervoltage relays which previously

15 existed on bus 1P and 1S.

16 A (WITNESS TORCIVIA) Previour to this modification,

17 the relays themselves consisted of a first level of

18 operations. We since'then added a second level to comply

19 with some of the -- I forget which case it was -- one of the

20 conditions in which an undervoltage condition existed in one-

21 of the plants, and we provided a second level of operation.
.

22 The set points at that time were, for the first level were.

23 I believe they were --

24 A (WITNESS SHIPPER) Are you familiar with induction

25 disk undervoltage relays?

|
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() 1 0 Are you questioning me now? You go ahead and say

2 whatever you wish and then I will question ycu on what you
,

3 said.

4 CHAIRMAN SMITH: Just a minute, Mr. Pollard.

5 Gentlemen, whenever - gentlemen, please. It is '

6 becoming increasingly difficult to maintain decorum and.

7 organiration, and I don't want to single out any particular

- 8 problem, but we are just getting very argumentative and we

9 are beginning to fail from simple courtesy. I think we had

! 10 better go back to basics, and I am going to watch it ve ry

11 carefully, and I am going to follow through.

12 BY MH. POLLARD: (Resuming)

13 Q Let me try again the question which started this.

Prior to beginning the modifications to add the14 -

15 capability to supply the pressurirer heaters from bus 1P or

16 1S, you had some undervoltage relays on bus 1P and 1S, and I

17 understand that as a result of some modifications, you may

18 have had one level and two levels.
'

19 Ty question simply is what were the set points of

20 the existing undervoltage relays?~

21 A (WITNFSS SHIPPEP.) My recollection on the set
.

22 points in those was approximately 73 percent, with a time

23 dial at 2.3 seconds.

24 A (WITNESS TORCIVIA) For the benefit --

25 DR. JORDAN: I didn't hear the answer.

)
..
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() 1 WITNESS SHIPPER: Approximately 73 percent with a

2 time dial of 2.3 seconds. That is why I asked the question

3 if he is familiar with induction disks.

4 DR. JORDAN: And you wanted to add something to

5 tha t, Mr. Torcivia?

6 WITNESS TORCIVIA: I merely wanted to add for the,

7 benefit of everyone concerned that those original relays

8 were of the electromagnetic type -- electrodisk type, which-

9 were primarily an aluminum disk that rotates around a

10 magnetic field with time. The voltage changed, then the

11 disk got faster and slower. We considered tha t somewha t

12 inaccurate and poor repeatability. We therefore changed

13 those relays to solid state. We'also did that for another

(~\x/ 14 r ea so n . Our voltage studies indicated that we wanted more

15 accurate ~ control of our voltage dips. Therefore, or

16 settings at this point are up in the air because we haven't

17 yet completed our studies as to exactly where we want those

18 points. I have a pretty good idea where they are going to

19 end up, but the relays themselves have been changed to solid

20 state. That's why it is hard to answer that question.*

21 DR. JORDANS But for my in 'dation in
.

22 straightening out any confusion that I may well have, that

23 is not :he relays that you were talking about under Item 2,

24 page 4?

25 JITNESS TORCIVIA: Those are completely different.

.}
}
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2 0 Ihe set point around 73 pe rcen t of nominal

3 voltage, you think by the time you finish your evaluation

4 tha t set poin t migh t be raised to the vicinity of 90

5 percent, is that correct?

6 A (WITNESS TOECIVIA) Again let me correct that,

7 impression. At that time we had one set of relays, and

- 8 those rela'ys were set at a position in dhich there would be

9 s drastic reduction in voltage of approxima tely 70 percent.

10 With our new relays, we have now two sets. One set takes

11 care of an upper limit which is where we are keeping an

12 alarm indication, and the second set to trip out. The

13 second set, which will be comparable to the electromagnetic

d 14 relays which wd have ta*en,out will be set a t a ppro:Icima tely4

15 the same area, about 70 to 75 percent, and they take in a

16 major dip in voltage.

17 Q So the second level which will be set in the

18 vicinity of 90 percent only provides an alarm function, is*

19 that correct?

*
20 A (WITNESS TORCIVIA) At this time.

21 Q At this time.
.

22 Will that be the care at restart?

23 A (WITNSSS TORCIVIA) Yes.

24 Q So that in terms of shedding loads from bus 1P or

25 T S, the 90 percent level will provide no shedding function,

s .,
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() 1 and we will still be relying upon this level at around 73

2 percewnt.

3 A (WITNESS TORCIVIA) I don't know if shedding of

4 loads comes in the picture or not.

5 Q Let me ask that question. When the undervoltage

6 relays on bus 1P and 1S, those which are set at nominally 73,

7 percent, what function or wha t action do they perform when

8 ther trip?-

9 A (WITNESS SHIPPER) I think the relays you are

to referring to there at those set points are the induction

17 disk relays that are prGsen tly installed. I think Mr.

12 Torcivia indicated -- and let me turn the mike over to him

13 to explain that.

[
ts 14 A (WITNESS TORCIVIA) The relays which are coming up

15 tha t we are talking about, the other set of relays, have

16 nothing to do with this bus here. They are on the 4160 bus,

17 which under normal conditions are operated from the offsite

18 power. Those will give an indication on loss of of fsite

19 power, and then we transfer to the diesels.

*
20 Now, the relays on the diesels are the ones that

21 are referring to number two, paragraph number two.
.

22 0 Let me run through what I think we now understand,

23 or what you are now testifying to . Let me see if I am wrong.

'

24 There are three new undervoltage relays being

25 added as a result of the modification to power the

|

|
!
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() 1 pressuriret heaters from bus 1P and 1S, and those relays

2 will be set at roughly 92 percent of nominal, and their

3 function will be to trip the main feeder breaker if the

4 voltage decreases to that level.

5 A (WITNESS TORCIVIA) Tha t 's righ t.

6 Q Knd then we have some undervoltage relays also on
,

7 bus 1P and 1S which serve an alarm function, and those are

- 8 set at roughly 90 percent of nominal.

9 A (WITNESS TORCIVIA) No.

10 0 Where am I wrong in my last statement?

11 A (WITNESS TORCIVIA) The relays you are referring

12 to and that I was referring to are on the 4160 bus, on the

13 diesel bus itself.

'4 0 . Bus 1D and 1E?

15 A (WITNESS TORCIVIA) Yes.

16 0 We have three undervoltage relays on that bus set

17 to actuate at approximately 90 percent of nominal, and those

18 provide an alarm function.

19 A (WITNESS TORCIVIA) Yes.

20 0 There are three more relays on bus 1D and 1E set*

21 at 73 percent of nominal.
d

22 A (WITNESS TORCIVIA) Loss of off-site power.

23 0 If the voltage decreases to 73 percent of nominal

24 on bus 1D or 1E, what happens?

25 A (WITNESS TORCIVIA) We transf er over to the

'm -
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() 1 diesel, the diesel takes over.

2 0 I understand that. If it specifically trips the

3 incoming breaker from off-site power, does it trip any loads

4 off of bus 1D or 1E?

5 A (WITNESS TORCIVIA) Not unless there is an ES

6 ' signal.

7 Q I am just speaking of the undervoltage device.

8 What does it do other than trip the incoming breaker from-
,

9 offsite power?

10 A (WITNESS TORCIVIA) Say that again.

11 0 The undervoltage relays on bus 1D and 1E which are

12 set at 73 percent of nominal, what function do those

13 undervoltage relays perform other than tripping the incoming

14 breaker to bus 1D or 1E?
?

15 A (WITNESS TORCIVIA ) They relieve all loads, and

18 the diesel takes over the emergency load.

17 We have now lost off-site power.

18 Q When you cay they relieve all loads, are you

19 saying that they trip all load breakers on bus 1D and 1E?

20 A (WITNESS TORCIVIA) That's correct, 1D and 1E .*

21 Q Including the breakers supplying bus 1P and 15?
*

i

22 A (WITNESS SHIPPEF.) Th a t is not correct. On

23 undervoltage the feeder breakers are never tripped. The

24 incoming feeder lines, feeder breakers on the undervoltage

25 actuation, the only eqeipment actuated is the driven
i

1

E- ,?
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() 1 equipment, or the only equipment tripped is the driven

2 equipm en t .

3 0 Is there any equipment powered from bus 1P, a

4 load? Is there any load powered from 1P or 1S that would be

5 tripped on undervoltage?

6 A (WITNESS SHIPPER) Yes.
.

7 Q Would you please tell me what those loads are, and

8 which undervoltage relays trip them.-

9 A (WITNESS SHIPPER) The way the scheme is presently

10 ins talled -- and I can ' t speak for what the new installation

11 is, but the way the scheme is presently installed, all the

12 motors are tripped, which includes -- *

13 0 You need not give me the specific loads.

14 Are they engineered safety feature loads?

15 A (WITNESS SHIPPER) Yes.

16 Q Row, which undervoltage relays trip those

17 engineered safety feature loads?

18 A (WITNESS SHIPPER) At the present tine, the

19 undervoltage relays that are monitoring the bus voltage on

* 20 bus 1P or 15.

21 A (WITNESS TORCIVIA) Would you repeat that question
e

22 again?

23 Q Ihe question was are there any engineered safety

24 feature loads on bus 1P and 15 that would be tripped on

25 undervoltage? I think I got the answer to that was yes, is

~,
_,
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[) 1 lthat correct?

2 A (WITNESS SHIPPEB) Yes.

3 Q My subsequent question was which undervoltage

4 relays trip those engineered safety fanLuce loads powered

5 from bus 1? awnd 1S?

6 A (WITNESS TORCIVIA) Which undervoltage relays trip
.

7 those at the present time? Those are the ones on the 4160,

- 8 bus 1D and 1E.

9 0 Nr. Shipper just said they were on bus 1P and 15.

10 He is shaking his head no in answer to your last question.

11 A (WITNESS TORCIVIA) 'Je are in a state of

12 transition.

13 0 Just to clear things up, I am only interested in

(_ 14 the configuration of the plant at the time of restart.

15 A (WITNESS SHIPPER) I will not answer any

16 questions, because Mr. Torcivia is in charge of those.

17 Q At the time of restart, are there any engineered

18 safety feature loads powered fron bus 1P and TS that would

19 be tripped on undervoltage?

20 A (WITNESS TORCIVIA) No, sir.*

2t Q Then this is a change in the design, is that
o

22 correct? Prior to the modifica tion to add the pressurizer

23 heaters, there were some engineered safety feature loads on

24 bus 1P and 15 that would have been tripped by undervoltage.

25 A (WITNESS TORCIVIA) Under an ES condition or

,

I
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() 1 without an ES condition?

2 0 I didn't know that it mattered, so I have to ask

3 rou under both conditions.

4 A (WITNESS TORCIVIA) Just to clarify the answer,

I 5 prior to the change which is being made and will be

6 instituted f or restart, there were undervoltages relays on
,

7 buses 1P and 15. Those relays have been left in there, and

- 8 they are electromagnetic disk type, and they are left in

9 there for alarm purposes, and they will indicate an over or

10 under voltage on the bus. It will not do any other

11 function. The other, *.he relays that will be taken over on

12 the circuitry are the ones on bus 1D and 1E. They will

I 13 indicate the voltage condition at bus. They are the ones
,

k. 14 that will trip out the breakers, and under normal

15 conditions, the breakers that are already closed will

16 con tin ue to be closed if th ere is -- it is equivalent toi a

17 transfer. It trips out from one to the other. On an ES

18 condition those breakers will be tripped out and the plant

19 block loaded, and the diesal block loaded.
,

1
*

20 Q Is it the ES signal that trips the loads, or the'

21 undervoltage signal?
O

22 A (WITNESS TORCIVIA) Yes.

23 0 Ihe ES signal directly trips the load breakers

24 rather than the undervoltage signal tripping the load

| 25 breakers. ,

/
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() 1 A (WITNESS TORCIVIA) If there is an ES and there is

2 -- I see what you are, talking about -- if there is an ES and

3 the re is psver on the buses, then of course the breakers are

4 not affected by the ES signal except the block load, yes.

5 0 So it is the undervoltage signal that trips the

6 breakers.
,

7 A (WITNESS TORCIVIA) Yes -- wait, no. Wait.

- 8 (The witnesses conferred.)

9 WITNESS TORCIVIA: Paul is pointing out to me --

10 perhaps you should say it.

It WITNESS SHIPPERS I don't wan t to get -- I am

.12 confused enough.

! 13 WITNESS TORCIVI A: In making the change , in taking

it
%/ 14 off the undervoltage relays from the 1P. bus and transferring

15 to the n160 bus, there was nothing changed in the tripping
!

16 scheme as it originally was.

17 Do you agree with that? That's the way I remember.

18 WITNESS SHIPPER I think I know what you did, but

19 I didn't study that.;

!
'

20 WITNESS TORCIVIA: No thin g was changed in that

21 area, that is correct. We just took the relays and put them

22 on th e to p .

23 Does that clarify?

24 BY MR. POLLARD: (Resuning

25 C I hope so. I always have to just ask one more

, . .
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[] 1 question to make sure. In other words, there have been no

2 changes in the tripping scheme, simply physically move some

3 relays f rom bus 1P to 1D, and now it senses voltage on bus

4 1D.

5 A (WITNESS TORCIVIA) Yes.

6 Q And if they sense undervoltage, they will still
,

7 trip some engineered safety feature load for load breakers

8 for loads powered from bus 1P.-

9 A (WITNESS TORCIVIA) I don'+. recall what breakers

10 they trip.

11 A (WITNESS SHIPPER) I think that is correct.

12 A (WITNESS TORCIVIA) The tripping scheme is the

13 same. I don 't recall which loads they trip out to.

O/ 14 Essentially you are correct, we did not change the tripping

15 scheme.

16 Q The set point for shedding the loads is, as I

17 understand it, roughly 73 percent of nominal.

18 A (WITNESS TORCIVIA) We considered that loss of

19 voltage, yes, on the balance -- on the buses.

20 0 I think I have just one more line of questioning,'

21 and then I will just have to check my notes, but I think we
.

22 may be done.

23 In January of 1980, specifically January 31 of

24 198 0, there was an ACRS Subcommittee meeting on Th ree Sile

25 Island Unit 1. Part of the sub ject matter discussed was

.
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r3
1 pressurirer heaters. I am going to just read portions from(J
2 it, and then I will give you the transcript so that you can

3 examine it as well.

4 MR. TROWBRIDGEs Mr. Chairman, I take it this is a

5 f ollo w -u p on the testimony of Mr. Keaten and the ACES

6 questions which were -- is that correct?
.

7 MR. POLLARD & It is certainly relying upon th e

8 same document, Mr. Trowbridge, but what I intend to do is| -

9 ask questions about these witnesses' testimony, specifically

10 Figure 1 and the illustration on Figere 1 of the location of

11 the distribution breaker panels being outside containment.

12 MR. TROWBRIDGE: Thank you, Mr., Pollard.

13 BY MR. POLLARD (Resuming)

p/N_ 14 C Mr. Slear states, "Let me describe what we are
,

i 15 proceeding with the containment boundary is essentially here
t
'

16- on this drawing. As you can see, there are small circuit

17 breakers insidew the containmen t, much like your house

| 18 circuit breakers. These are being removed so that they are

|

| 19 outside of any adverse environments."

20 MR. TOURTELLOTTE: The point I would raise is that-

| 21 in ordinary circumstances, when a cross examiner is relying
i ,

22 upon a document to cross examine from, there can be a series

23 of objections on the basis of whether it is in the proper

24 context or not. The documents are generally provided the

i *

25 other parties so the other parties can understand the full'

-

r
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m(,) 1 context of what the document is about, and also can follow

| 2 along. I don 't have the document that Mr. Pollard is

3 referring to. I would like to have that document if he is

4 going to pursue a line of questions along this subject

5 matter.

6 (Board conferring.)
.

7 (Counsel for UCS conferring.)

8 MR. POLLARDS I will try not to use the document.*

9 BY ER. POLLAPD (Resuming)

10 Q Did the distribution panel breakers -- excuse me,

1t did the distribution breaker panels shown in Figure 1 of

12 rour testimony, were those previously inside containment?

13 A (WITNESS SHIPPER) Yes, they were.

(~s).
'

.

s 14 Q Now, what replaces those circuit breakers inside
.

15 containment at this point in time?

!

16 A (WITNESS SHIPPER) What replaces those circuit

17 breakers?

18 Q Yes.

19 A (WITNESS SHIPPER) Nothing. It is a straight

*
20 cable run.

; 21 Q In other words, when you removed the circuit
| 8

22 breaker, you had to do something to join the cables
|

23 together, am I correct?

24 A (WITNESS SHIPPER) We are installing new cables

25 between the penetration and the terminal box.

|

|

|
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O Where were the breakers located before in the
\ 1

pressurirer heatar circuit?
2

A (WITNESS SHIPPER) Where were they located before?
3

0 Let me slow down.
4

We have a cabla coming in through a containment
5

penetration, and eventually power gets to the pressurizer
6

'

heaters. Originally the circuit breakers were inside
7

| containment. There is a terminal box inside containment, is
! 8

-

! tha t correct?

| 9
A (WITNESS SHIPPER) Yes.

10
,

0 Where in the circuit between the containment
11

penetration and the pressurizer heaters were these breakers
; 12
'

located prior to being moved? Were they between the
13

containment penetra tilon and the terminal box? *

A (WITNESS SHIPPER) Yes, from the' terminal box.
15

I The circuit came from the hea te r through the se conda ry
16

shield wall into the distribution panel, out of the
17

t distribution panel through the containment penetration to

| 18

| the power distribution motor control center.
19

0 Does the terminal box still exist inside
~

20
containment?

i 21
| #

A (WITNESS SHIPPER) Yes.
22

C Where the circuits have been removed, did you
23

install a butt splice?
24

[ A (WITNESS SHIPPER) When the circuits are removed,

,

25
l
|

|
-

|
|
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< 1 there will be a butt splice and heat shrink tubing.

2 0 Do I understand you correctly that these circuit

3 breakers have already been moved? It is not that you are
|

4 planning to do that, it has actually already been

5 accomplishad at Three Mile Island Unit 1?

6 A (WITNESS SHIPPER) They are in the process ofs

7 being -- they are in the process of being installed. They

*
8 are new panels that are being installed. The existing panel

9 I think will remain iside containment.

10 0 And is Figure 1 accurate with respect to the

11 number of distribution breakers for each group of heaters?

12 A (WIINESS SHIPPER) Yes.

; 13 MR. POLLARD: We have one remaining series of

| f. )'' 14 questions which is quite lengthy. It is the last question

15 listed on our cross examination plan. I would propose not

18 to try to start that this evening.

17 CHAIRMAN SMITH: All right.

18 If there are no objections, then we will adjourn
,

'

19 until 8:30.

~

20 (Whereupon, at 5: 10 o' clock p.m., the hearing in

!j 21 the above-entitled matter recessed, to reconvene at 8:30

22 o ' clock a .m . , Wednesday, Decembe r 24, 1980.)

|

| 24
l

l
' 25

t

~
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