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° S C E LD I B G S
CEAIS™AN S¥ITH: o the record.
Yo2u xay pgroceed when you are ready, ¥r. Trowiridge.
¥R. TROWRRIDGE: All righte
Whereupcn,
PAUL SHIPPER, JR.
JOSE2H TORCIVIA
resumed the stand, having “een called 2s witnesses by

L]

 Tpor—— v v 14 =48 4 Wawi
.Qunsal Or icCeansee etfopoilitan ediscn, ang having

sceviously been duly sworn, were further exsmined and
testified as £follovs:
REBUTTAL EXAMINATION ~-- Recumed
BY SR. TIOWZBRIDGZ:

Q ¥r. Torcivia, would vyog turn, please, to page 4-9
of ®%r. Pecllard's testimony, beginning about the -- at the
end of the sixth line on that -- excuse me, bPeginning =-- the
sentence beginning at the 2nd of the sixth line, Y“r. Pollard

makas the sta*:zuent, "The TMI 1 design does not provide

safaty grade isoclaticn devices between the ncn-safaty arade
heaters and the safety grad2 on-site emergency cower supply.”
Is ¥Yre. 2o5llard’'s statement correct?

A (AITNESS TORCIVIR) No, sir.

C How about the main feeder breaker? Is it fully
safety grade?

* (WITN:SS TORCIVIA) Yes.

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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seismically gualified.

Q I think vyou may need that micreoghone 2 little
closere.
Turning to page 4-5 of ¥r. Pollard's testimony,
¥r. Pollard refars to IEZE Standard 384 as endorsed by

Segulatory Guide 1.

in 1.7%

A (WITNESS

o That is
use?

A (dITNESS

¥R.

identification, I

iy

=
o
.
3
al
o
*

¥S. 4EIS

K
b2 ¢
.

(Ccunsel

Standard

TS
v e

m

i

TROWBRIDGE: I

The version Standard 334

4oL

Peen adopted?

is the 1374 version. Has a later version
TORCIYIR) Yes, sir.,
officially approved, not just for trial

TCRCIVIA) Tc the test of my knowledge.
TROWBRIDGEs Mr. Chairman, I would offer for
believe it is Licencs2e's Exhibit 22, a
364-1977.,

8 Are you cffering this as evidence now?
RIDGE: Zardon:
¢ Are you offering this in evidence?

am asking that
distributing documents,)
(The document

marked Licensee

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W , WASHINGTON, D.C. 20024 (202) 554-2345
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for identification.)
¥Se WFISS: “e have been given a document
starts with page 7, Are the first six pages =--
YK. TRCWRRIDGE:s That is the document
have no explanation for its beginning with page 7.
2Y MR. TROWBRIDGE: (Resuming)
Q ¥r. Shipper or ¥r. Torcivia, can you explain that?
El (AITNESS TORCIVIA) I believe the previous
is indexing and other -~ I 2on't have it on naine
Q Mr. Shiprer?
A (AITNESS SHIPPER) Those are the approvals,
appreval letters showing the various committees,
persons on the ccmmittees.

version of IFEFE

== T see.
MR+ TRCHBRICGE:
page, left hand corner.
8Y ¥YB. TROWBRIDGE:
Q ¥r. Torcivia, does
provide critaria £or power
including circuit breakers

9 c. Shigper,

A (F3ITNESS

CHAIRYAN SMITH:

400 VIRGINIA AVE, S W, WASHINGTON. D.C. 20024 (202) 554-°74§

can you confirna

284 has been

that this
cfficially adopted?
the IEE:

ihere on the document

You have to look at

the IEEE

ALDERSON REPORTING COMPANY, INC,

various

Standards

the second
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> - g -~ ~ -1 3
R} ("1 "SD TJ?C.,I‘X} "“‘o L B !?S' L2 & 4
5 Should we be locking at Section €.1 on page 1% of

MS. WEISS: I objlect at this point. Yr.
Trowbridge has Deen leading this witness all through his
examination. I think it has become troublesome to the point
where the witness is not testifying.

¥R, TROWBRIDGE: I would concede the technicality,

Weiss really has a technical guarrel, or Mr. Pollard does,
with the obvious answer, I wcould suggest sne make her
objections then.

CHAIRMAN SMITHs The standard that should bde
applied in a proceeding like this is the leading-of such a
nature that the interrogator is supplying the answver to the
vwitness. YOou don't think that is the case, d0o you?

iidn't object earlier because

£
vi
.
>
m
L]
(%]
w1
-
]
>
O
.
4

I thought it was a vay ¢f speeding things up, tut I do think
he has been aoiving the answverse.

CHAIS™AN SEITE: All cright.

0 Mc. Torcivia, can you identify the portion of IEEE
384-1977 which provides criteria for pcwer circuit isclation
devices?

R (HITHFSS TORCIVIA I1's looking at 6§.7.2:1,

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW , WASHINGTON. O .C. 20024 (202) 554-2345
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circuit breaker tripped by fault currents. I presume that
is what you are refercing to.

B That is 3 subsection of 6.1?

1 (4ITNESS TCRCIVIA) That's correcte.

Q Does €.1,2¢1 == it is obviously labeled Circuit
Ereaker Tripped dy Fault Currents. To aveild a leading
question, I will gqucte the first portion of 6.1.2.1, "A
circuit breaker automatically tripped :ty fault current
qualifies as an isclation device, provided the following
cocrdination c¢ritaria acte met.”

The £first criterion, numbered 1, starts, "The
breaker tine overcurrent trir characteristic for all circcuit
faults will cause the breaker to interrupt the fault current
prior to initiation of a trip of any upstream breaker.”

Yce. Torcivia, does the TMI circuit breaxer design
meet Critericon 1?

A (W#ITNESS TCRCIVIZA) Yes, sir.

Q In wvhat respect?

A (WITNZSS TORCIVIA) If we may refer to Figure 1
again --

OR. JORDAN: OJOf your testimony?

wITNESS TORCIVIA: Of the tasstimony, yes, that is
correct.

May I say this? The prompt ansver would ke that
the time current settings cf each individual breaker has

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



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

but the Figure 1, the distrzibution breaker settings are such
that it will trip tefore the main feeder lreaker will trip.
The main feeder breaker also has been cet so as t¢ trip
ba2fore the main breaker is tripped, sc¢ cur coordination is

in accordanze in that the downstream breaker, which is the

'_‘

distribution breaker, will trir first, and the main feeder

ain rreaker. They are stegrped ur.

(a4
-
L1
2

bhreaker, an? then

FY 4P

-~
-

eS|

o

CWBRIDGE: (Eesuming)

2

Q Did you testify yesterday, ¥r. Torcivia, that
there is a time delay in the setting of the main bus breaker?
A (dITNZSS TORCIVIA) That is correct.
Q So that the distribdution and feeder breakers would
trip before the main bus breaker.
A (NITKNESS TORCIVIA) Distribution and feeder

breakers are set t9 trip before the main breaker.

o) Even on a large fault current?
A (SITNESS TCRCIVIA) That is correcte.
e Criterion No. 2, ¥r. Torcivia, reads, "The power

source shall suoply the necessary fault current for
sufficient time to ensure the proper ccordination withent
loss of function 2f Class 1E loads."

Does the TYI 1 design meet that criteria?

A (WITYESS TORCIVIA) Yes. The rating and

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W ., WASHINGTON. 0.C. 20024 (202) 554-2345
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characteristics of the diesel jeneratcr are such as to

previde amgle rover f£or the performance of the function of
the breakers.
e Thank you.

¥r. Torcivia, is there available today a

=

commercially offered circuit breaker which is desicned to

trip in the event of a short circuit but which is not
depeandent on a signal derived from the fault current or an
effect of the fault current?

A (dITNESS TORCIVIER) Not to mv knowledge.

Q Please turn to page 4-5, I juess we are on u-5 of
¥Yr. Pollard’'s testimony. At the bottcm of the page, ¥r.
?o9llard corcectly juotes from Section 2«1¢14341.2 0f the
Restart Repcrt as it existed at the time he prepared his
tastimony.

A (dITNESS TORCIVIA) 4What page did you say?

Q 4.5 T am simply pointing out theve, Yr. Follard
has gquoted from the Restart Report 2s it existed at the tinme
Yre., Pollard  prepared his testimony.

L (WITNESS TORCIVIRA) I see.

v Cpecifically, th> guotaticn is that "the 480 veolt
circuit breaker is the isolation device between Class 1Z and

naon-Class 1E porticns of the designe.

o |

his statement, Yr« Torcivia, is ncoct repeated in

ion of the Festart Report as sulseguently

in
v
a
ot
e
2

the same

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, 0.C. 20024 (202) 554-2345
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amended by imendment 22 to the “estart Repcrt. This
revision leads ne to several guestions.

"™

I3

"

st, ¥ct. Torcivia, did have a major hand in

'™

- o

the preraration of Amendaent 22 and the revision of that

section of the RXastart Fepoert?

3 (SITSESS TCRCIVIA) VYes, sir.

Q what cccasioned the 2mendment 22 provision?

A (4ITNESS TORCIVIA) The original Restart Report
was written on 2z general concept basis. Ac we developed the

[ 5

esign further, ve tecane mcre detailed in our knewledge,
rather, more detailed in our exrlanaticn of just exactly

vhat the design would be, and therefore we have inccrporated

into the na2vw Recstart Report the more sgecific parts of the
mcdification.
Q In amending the Restart Report, Mr. Torcivia, 4id

you mean to retract the statement in the original Restart
"eport, that the 4280 volt circuit bresaker is the isolation

device between Class 1FE and non-Class 1 pertions of the

design, or is that statement still correct?

A (dITNESS TORCIVIR) The main feeder breaker, which
is still correct.

2 The statement is still correct?

A (3ITNESS TORCIVIZA) That's correct.

irzui+t breaker tc which the statement

ALOERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S'W., WASHINGTON, O.C. 20024 (202) 554-2345
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3 ("

-

ITWESS TCPCIVIA) The main feeder hreaker.
s thank you.

Would you turn to page 4-7 ¢f “r. Pollard
testimeny?

At the bottom of page U~-7, ¥r. Pollard refers to
page 2.1-7 of the Restart Eesport as it existed at the tinme

Mr. Pollard prepared his testimony. The Restart Report on

that page contained Section 2.1¢1:3.1:.5, entitled "Safety
Evaluation.” At the tire 0f preparaticn of "r. Pollarcd's

testimony, that sa2z-tion contained th2 following sentence,
*Taking into account the single failure criteria, faults on
the B20P system will, at mest, cause the loss of one ES
system,"”

¥r. Torcivia, you explained that ycu had a majecr
hand in.the Amendment 22 revision, and what occasioned those
revisions?

Was the desleted sentance +that I have Just read in
any way incorresc+?

CRCIVIA) The word "system™ in that

,\
»
4
3
-
(84}
(9]
(7]
s |

A
sentence. The s2ntence itself -- and I am reading now also
from the Festart Report, which is a durlicate -- the old
Restart Report, "Taking intn account the single failure
criteria, faults on the BOP system will, at most, cause the
TS system.” The ucrd "system” wac the

loss of one 458C volt

disturbing goint in that area. We would at most lose 2 bus

ALOERSON REPORTING COMPANY. INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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which is that 2us which is on Figure 1, is referred to as

the feed to the main feeder bdreaker, but not the entire

system, The entira system, £fror ay point cf view, was

to

los2 the entirs system hetween the 4160 volt feeding all of

the control centar buses

)
i
"

!ll

© that i€ the tern S systea”™ vwere changed

"ES bus,” the statement would be correct?

L]

T
-

note that the da2leted sentence becins with

tc

(WNITNESS TORCIVIA) From my point of view, that is

the

phrase, "Taking into account the single failure criteria.”

Please identify the single failure referred to in

that ghrase.

X ""WYESS TORCIVIA) The main feeder lreaker.

Q .ut for a loss of bus to occur, would not the
distribution breaker alsc have to £ail?

A (4ITNESS TCRCIVIA) That is correct.

Q #hy was the distridution breaker not included
the single failure criteria?

2 (41ITXESS TCRCIVIA) Ve 4idn't take credit for

distribution breaker lecause, as previously explained,

w
H
ot
- 4
o]
©
Q
=
(a4
o
w
r
L]
i
w
-~
o
"
'4-
(ad
n
@
FJ
rn
'4
0
J)

whizh it is located is not fully seismically gualified,

vy
O
-
b
v
)
(a9
m

o) dre Torcivia, tuctn back now to Yr.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW ., WASHINGTON, D.C. 20024 (202) 554-2345
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3121
scenario on pag2 4=3 and Uu=-4, In that scenario, Yr.

Pollard, in pacagrapgh 4, has pcstulated the loss, in this

[t

case, failure to scart of cne diesel generator.
Does that constitute 2 single failure cf a safety
grade piece of equigment?

L (AITNESS TORCIVIA) VYes. Thare is no guestion.

Q Does the scenario in your view involve a second
failure of 3 piece of safety grade eguipment?

A (AITHRESS TCERCIVIA) Yes, recause as previously
pointed ocut, that would invelved the main feeder breaker,
which is a gualified breaker.

Q Turning to page 4-8 of ¥r. Pollard's testimony, in
the first full paragraph on that page, in the =-- about in
the middle of the paragrarh, Xr. Pollard refers to the NPC
Staff Position Nec. 4, which is stated on page C8-3 of the
Safety Evaluatinn Repcrte.

Will you look at the dcuble asterisk fcotnote.

H (dITYESS TORCIVIA) Yes,

c Does that correctly state pesition 4?7

A (WITNESS TORCIVIY) VYes. It is in guotations.
0 Will you please indicate how the TMI 1 design

Peets the reguirements cof the staff position?

R (WITYNZSS TORCIVIA) +Would you repeat that guestion?
». #ill you please indicate how the T¥I 1 design
meats the raquirements of tne staff pocition? .

ALDERSEON REPORTING COMPANY. INC,
400 VIRGINIA AVE. 3 W, WASHINGTON. D C. 20024 (202) 554-2345
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)

TORCIVIA) The main feeder breaker iz the

gualified breaksr that interfaces with the smergency bduses.

0 I 2idn*t hear the last part.
A (AITHZSS TORCIVIA) It interfaces with the

emergency bduses. The main feeder breakxer is the gualified
i:‘:’m.
< Turn, please, to page 4=-11, ¥r. Pollard’'s

testimony« 1In the first £ull paragraph on that cace Mr.

"
0

3
<
4

ollard guestions the reliability and capalkility of the
1 on=-site power supplies to start and cperate the loads

added as a result of the lLessons learned from the T¥I 2

accident.
What, ¥r. Torcivia, is the rating of the diesels?
A (JIT.FSS TCRCIVIA) 3000 KW. :
€. WEISSs Did you =say 30007
WITNESS TORCIVIA: 30C0 K%.
2Y MR. TRCWERIDGEs (Resumin?g)
Q Will thers, prior to restart, be written

procedures in effect which iastruct operators not te correct
the pressurizer heater to the diesels unless the diesel
loades have been rs2uced to the point where adding the
pressurizer heater load would not exceed the rated capacity
of the diesel?

¥S., WZIISSs QJltjection., I am sure it is not agecing

to 10 2e any gnod now, but he is leading the witness.,

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W. WASHINGTON, O.C 20024 (202) 554-2345
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CHAIRVAN SMITHs If it i3 not geoing to dc you any
g202, then ion't insult the 2oard by making it.
¥S. WEISS: I would like a direction tc counsel to

ceace le2ading the vitness. Chiection after the ansver has

O

already been said to hinm ig unfecrtunately not helpful.

CHAIRMAN SNITHs don't think that the ansver is

e

by any means suggested. It is either yes cor no.

MS. WEISSs And that is the essence ¢f the leading
guestion, ¥r. Chairman, when the witness is given the entire
scenario an2 the answver is 21ther yes or no, I suggest =--

CHAIFYAN S¥ITHs It is a large scenario. I 4don't
question it. T don't have the feeling that Mr. Trowbridge
is supplying the ansver to this witness. Ivaicusly this
man‘'s background and role in the company, it is he, ¥r.
Trowbridge, who has the information which is teing develcped
in this hearing, However, I 40 believe that in view of ycur
perception of it, that ¥r. Treoewbridge should try to

accemmodate you.

MR. TEOWEBRIDGE: I will restate my guestion.
3Y ¥R. TPCWBRIDGEZ: (Resumin~
» *r. Torcivia, what, if any, measures will be taken

to assuyre that connecting the pressurizer heaters to the
on-site powar source will not sverload the diesels?

(93ITVWESS TORCIVIA) Y“r. Trowtridae, rather than

g

ansver yes >r no, 1if I may, in vievw ¢of the csituation, I

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON. D C. 20024 (202) 5%4-2348
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voul?d like to rafer -- andg happen to have a3 letter with me
which I issued to the FPlant dated Aygust 71, 1980, as to the
changes which will te requiced in the procecdures and which
are in the preocess of being made. I would like to read fronm
this letter.

"is part of the procedures which are ¢tz te

vritten, vwe are t> add the following statement, ‘'Verify that

the diesel YW iz delcw 2874 baefcre energizing pressucizer

it

heaters. The total continuous diesel lcad must e kept at
or helow 3000 XW.'" Those are the words that would be
included in the procedure when it ics finalized.

Q What was the f£igure you used there?

X

A (4ITN ICIVIA) 2874,

-~
- v

"

-
~
-

(0]

a 2874,

I€ ¢the diesel is loaded at 2874 or telow, would
the addition of the cne group ¢f pressurizer heaters cause
the lcad to exceed 3C00 KW?

A (dITNESS TORCIVIA) No, the pressurizer heaters,
the XWw rating of the pressurizer heaters is 126, and
therefore we are adding 125 to 2874, As indicated n the
regquest as made for the change in procedure, the total ¥W at
any tize must not axceed 2CC0 ¥¥, and the procedures include
various loads that could be unloaded safely shculd that KW
by any chance e exceeded.

- - ’
3., TROW

(28]

BIDGEs Thrark youe.

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (202) 554-2345
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T have ao further guestions on rebuttal.
3CARD EXAMINATICYN
BY DR. JCEDAN:
* I am sure ¥r. Psllard would ask it, but since ve

are on that particular paragraph, would you address “r.
Pollard’'s statemen* that Met =& has not performed any
qualification tests to demonstrate the reliability.

Do you see Nr. Pollard's statement there?

(4]

(]

2R, TFPOWERIDGE: If ¥r. Pollazd were asking that
question, I would object. Let me explain why.

The question here is whether =-- the Contention
here deals with the gquestion as to whether adding the
pressurizer heater lcad would affect the reliabdility or
capability.

DF. JORDANs We will assume it is not meant the
gqualification test. I will not guesticn this any furthec.

¥3. TROWPRIDGE: I don‘'t think that is a fair
assumption. #We have not brought a diesel expert with us.

We have brought somebody who kncws apout the connection of

the pover supply to the pressurizer heaters.

t

NObviously the Bcard is entitled to ask any
question it sees fit, as germane to this hearing. I di4d
wvant to make the point that as far as this Contention is

concarned, it is 2nly the guestion of what connecting up ==

DR. JORDAN: I undercstand, and you understand my

ALDERSCN REPORTING CCMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 5£4-23485
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position, too.

CEAIZ2YAN SEIT¥: ir. T

"
(5 4

ow
the position throushout this hearing that consistent wvith
your observations, if ycu wish the Board's concegfns about
the testimony to 92 unexpressed, and youy want to stand and
fall on the evidence you present, I think you are 2ntitled

to that approach.

MR, THROWERIDGE: Yr.

]

haicman, I am making the

observation. T am trying to make the cbservation, not as

1]

vell as I might have, that I think Jr. Jordan's guestion,

vhile a perfectly proper gquesticn for the 2card to put to

the witness, shoull be unierstcod to be a gquestion cutside
the sccpe of the Contention.

(Rcard conferring.)

MS. WEISSs 1T wvwouldn’t like this to pass with it
perhaps seeming that wve concede that that guestion is
outside the scope o2f the Contention, recause we don't.,

CHAIRMAN SMITH:; It is irrelevant whether it is
cutside the scope of the Contention when the Ecard asks
questions. You can raise it. If ¥r, Follard asks the
gquestion andi ¥r. Trowbridge objects, then we will decide 1
it is in th2 sceope 0f the Centention or not.

(20oard conferring.)

¥S, WTISS: I take it Dr. Jordan's question will

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE . S W., WASHINGTON, D.C. 20024 (202) $54-2345

ridse, we have rot taken
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EAIEMAN SHITH: DJr. Jordan elects nct to, and he

-

naking mptioanse That doesg not foreclose Yr. Psllard

o
n

[T

58

[$

frem asking whatever he wishes.

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

CHAIEMAN SNITHs All right.

MSes WFISS: We would like to see a copy of the

"

letter that Yr. Torcivia was readinc from toward the end of

Q
t

he czoss examination.

e
0
Iad
19

stimony, before we go int

CHAIRYAN SNMITH: All rd

“

h

oy

¥R, TROWBRIDGE: Would it be sufficient for the

moment tc borrcowvw Nr.. Torcivia's copy? W“e have no other

copies.
MS. WEISSs Sure.
(Pause)
CROSS EXAMINATION
2Y ¥S. WEISS:
o This testimony is presented jointly *y “r. Shipper

and Yr. Torcivia. I would like for you to describe the

process by which you jointly prepared it, who drafted which

ot
po

ons, if it vas divided along any sort of sencse of area

4]

sec
lines, and who had the £final approval.

A (AITVESS TORCIVIA) It was drafted ~-- correct fne
if I am wrong, Paul =-- probabdly 95 percent by myself,

sukmitted ¢t2 Pauyl who made some more revisions and

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S.W. WASHINGTON, D C. 20024 (202) 554-2345
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additions, and there was a final prcduct. We did not
coamunicats with 23ch cther in the drafting of it. I
irafted it in our own plant, transaitted it tc ¥r. Shigper.
He reviewed it and mnade his comments. We arranged i+t and
submitted the £final.
Is that correct, Paul?
b (WITNESS SHIFFZR) That is correct, a correct

statement,

-~
1

Q Te Thipper, ycu nave listened throuch the
rebuttal 0f yesteriay and tcday.
Do you ajgree with everything that has been said by
¥r. Torcivia in his rebuttal testimony?
A (WITNESS SEIPPER) VYes, I do.

You handzd out a 1977 version of IFEE 384 without

L&)

the first six pager. You stated it had been approved.
Is it correct that it has been approved ¥ the

IEEE Standards Committee?

nm

A (WITNESS SHIPPEZR) To the best of my knowledge.
® Isn*t it also correct that it is the earlier
version of the IEEE Standard, the version which ¥r. Pollard
quoted and refers to in his testimony, which is endorsed
specifically in PFejulatory 1.75?
Isn*t it also true that it is specifically the

version of IEEE 384 which is referred to by ¥r. Pollard in

his testimeny?

ALDERSON REPORTING COMPANY, INC

400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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.
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is a correct
statemnent.
YR, TRCWSRILGEs I don't think she finished her

guastion,

o
1.752
A (AITNTSS SHIPPER) That is ccrrect.
y B 2
0 Do you know if the NBC staff has approved the 1977

version of IEEE Standard 3847

A (WITNESS SHIPPER) I doc not know if they have
approved or disagproved the 1977 version.

Q Did you serve on the committee which wrote the

1977 version?

A (WITNESS SHIPPER) 1T 4id not.
9| deither of you did?
4 (NITNESS TORCIVIA) YNo, ma‘anm,

DR. JORDAM: Ms. Weiss, you referred to the 1374
version. My ccoy o0f Reg Guide 1.7% says 1971 versicn.

¥R. PCLLARC: Keep readinq.

he)
»
"
-
“
(2]
w
Q
oF

S, REISS: Page 1.75-2, the first full
refers to ISZE Standard 38u4-197u4,

DRe JCEDAN: Thank you.

m

—
-
-

11y
138 ]

4
0
-

T was also referring to I

ALDERSON REPORTING COMPANY, INC,
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September 15, 1880C.

result of Anendnment 22 toc the Festart Repcrt?

A (3ITHES

(&) ]
L |

testimony?

As a result of Amendment 22 tc the Restart Recor:,

)

is there any chang2 that is necessary to ycur testimony?

b (FITNESS TORCIVIA) Ncne that I kxpow of, no.
A (4ITNESS SHIPPEPR) I agree with that.
# Would you turn to page 4 of ycur testimcny, gclease.

The middle of the first full paragragch states,
"Further, the rated capacity of the diesel has been verified
as being capable of handlinc the heaters in addition to the
safety related loads required during loss of cff-site pecver
events."”

We. Torzivia, can you describe for me how the

rated capacity cf the diesel has been verified?

D
o

3 (4ITNESS TORCIVIA) The diesel generater was
ceriasinally tested for the 3C00 ¥W, fully tested for 300C

Kde It is further tested a2very month on a full loaded basis
of 3000 XW. We have developed all of the diesel loads which
are required for emergency ccnéditions, calculated their

value, and added on the 125 ¥W for the unit.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE. 5 W. WASHINGTON, D .C. 20024 (202) 554-2345
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c In the original qualification of the diesel, can
you describe £for ma that criginal gualificaticen in ternms of
how many tests wer2 performed, in what manner the load=z were

applied to the diezel generator, and what were the results

2 (E1T5E

(53]
n
vl

TCRCIVIA) 1I'm sorry, I don't know the
details as you are requesting.

o Is it zorrect that you 4¢ not know how the
capacity of the diesel gensrator has been verified as being
capable of handliny the h2aters in add.iizn to the safety
related loads?

2 (dITNESS TORCIVIA) From an engineering point of
view, the va2rification is bazed on the knowledge of the full
ratine of the diesel, as developed, the rating of the
ejuipment which is being added to it, and from that point of
view, our verification is the calculated verification that
we are discussing here at this time. 7The unit w#will be
tested before startup for that gparticular load.

0 How many times will it be tested for that load
before startup?

: (WITHNZISS TCRCIVIA) That is something that will Dde
det2rmined before the startup.

G How many such tests will be regquired te

ty
[

iemonstrata that the diesel has this cagability?

T

rom my peint ¢f view, one

A
~
a
4
L |
%
]
n
o
U |
O
s )
()
L]
-2
L]
-
-

ALDERSON REPORTING COMPANY . INC,
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2 (4ITNTSS SHIPPER) I would like
to thate NMonthly tech specs require the
started and loaded to its fully rated cap

N (4ITNESS TCRCIVIN) I thought I
across. I juess I 4didn't,

5 ¥re Shiprer, on these monthly pe

is the load applying to the diesel genera
2 (dITNESS TCRCIVIA) 4Wwould you r
® Excuse me, Yr. Shippers
A (WITNESS SHIPPER) Fully rated
Q It is your testimony that that

applied in the 2onthly periodic tests at

dic what

o

tests,

that gquestion?
to the 3000 KW.
is how much is

Three ¥ile Island

Unit 12

A (dITNESS SHIPPER) That is the tech spec
requirement.

c How is that lcad applied in a sense? Does it
duplicate the loading cf the diesel generator in terms of
the rate at which the load is applied, the steps in which
the load is applis? as would occur 4uring an actual event

such as loss c¢cf cff-site power?

A (WITYESS SHIPPER) I wouldi assu

T would make that assumpticn is because y

through an ES actuyation test on a aonthl

think that vhen the plant is trought dcwn

me NO.
ou do nct fully
basis.

for ref

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W.. WASHINGTON, D.C. 20024 (202) 554-2345
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loss of offsite power.

08. JCORDAN¢ Could T ask, are these diesels new
diesels for TY¥I 1, or are they the same diesels that have
Seen there befcore? RAre these a new set of diesels for
restart? They z2re the same diercels?

WITNTSS SHIPPEE: These are the diesels that have
heen licensed with the plant.

DR- JORDAN: T see.

BY MR. POLLARD: (Resuming)

Q ¥r. Torcivia, back to the sentence which ve began
on, where ysu testified, along with “r. Shipper, that "the

rated capacity of the diesel has been verified as being

capable of handliny the heaters, in adiition ¢tc the safety

related loads required during lecss of off-site pover

events,” as I understood your ansver when I asked you how

has that been varified, you referred ame in part to the tests

that were originally done ca the diesels for their

gqualification, and then in answer to a subseguent guestion,

you testifisd that vou 4id not kxnow the nature ¢f

orizginal tests.

Woula it be also correct that then you 4o not

ad

hen

know in what manner the capgacity of the diesel hacs been

verified?

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE. S.W, WASHINGTON, D.C. 20024 (202) 554-2345
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L (AITIESS TCRCIVIA) T think it is bPeing twisted a

[
[
R4
(ad
e
Y
.

3 You are 30ing to have to use the microphone. I
can't hear you.

: (WITNESS TORCIVIA) The accertance of the diesel
genarators was 4one at some time back. The actual tests
that took place in accepting these diecsel generators, at
that point, I “20 not have the full knowladgs cf those tests,

=yt they were accepted on the basis of 30C0 ¥we

)
T
)
0
W
0
ot
"
(&9
o
-
-
-y
O
=3
~>

A (WITNESS TORCIVI2) By Yetropoliitan Edieon
Company, I must assume. If you are lccking for specific
individuals, I don't know.

Q That's fine.

Did the NRC staff accept the diesel generators on
the basis of those original tests, or 4don't you knew that?

A (WITNESS TCRCIVIA) As I have already indicated, I
dc not know the 2detail of =xactly what harpened. T have the
3000 KW figure, which is the established figure fcr the
rating of that diesel, and that is the rating which wve are
working withe.

2 So> that it could very well be, if you vent back
and reviewvei the original qualification tests which form the
basis for Yet Fd accepting these diesels, you might actually

change your mirnd that those original acceptance tests

ALDERSON REPORTING CCMPANY. INC,
400 VIRGINIA AVE., SW.. WASHINGTON, D.C. 20024 (202) 554-2345
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provide an adeguate technical basis for verifying the

capacity of the dissel generator?
A (AITHESS TCRCIVIRA)Y T imagine anythine is possidle.
Q You testified that the rating of the diesel

generaters is 3000 ¥W. I

n

that their ccntinuous ratine,

their 20C0 hour rating, or their short time rating?

A (4ITNESS TORCIVIA) That is the 2000 hour rating,
as far as I can recall.
g sahat i1s their continucus rating?

(The Witnesses conferred.)
WITNFSS TORCIVIA: Mr, Shipper is saying he
doecsn't believe == T agree with him =-- that there is a

definite, specific, full time rating which is done.

b

use?! that rating at all times. There is a 3000 hour ratina
-= 3000 KV rating.

SITNESS SHIPPER:s To the best of my kncwledge, the
2000 =-- yes, the 2000 hour and the continuous rating came
about at some time around the nid-'70s. These dicsels vere
purchased and shipped to ths site in the early *'70s. They
were rated at 2 rating of 3000 Kd. Geing back to the
manufacturer, the best information we can ceceive £rom then
is that the 3000 X4 is a 2CCO0 hour rating. That is the only
rating we ¢can get on the diesel.

BY ER. POLLA

0

Ds (Resuming)

ecifically asked the diecsel ¢

@
3

-

e

"

3tor

-

'
O
[
= 4
]
<
w
n
hp ]
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panufacturer for the continuous rating, and

there vas ndne? testimony?

A (WITNESS SHIZPER) TYou are misinterpreting what we
saij. 4We ware locking for the higher rating, the short tinme
ratings. The cnly rating they would cive us was the 2000
hour ratinge.

Q Lat me try oOne mCore time.

shat is the.continuous rating of the Three ¥ile
Island nit 1 diesel generatcrs?

WITNESS TORCIVIA: Mr. Chairman, may I say this?
I 4id not come prepared with those details, althcugh we do
have those details available to us at the plant., 1As far as

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

ve can g0 much further in this without ziving some possibly

erronecus ansverse.
T would like to stick to the scope of the original

Contention., You can understand my position.

CHAIRYAN SMITH: ¥Yr, Torcivia, there has been no

cbjection from *r. Trowbridge, so absent that, ycu are

required to anewer the guestion. However, you should, as

you have been, you should clearly identify what you are

prepaced to say with reliability and be comfortalble with it
or not.

W1

3

NFSS TCRCIVYIA: That's the prchlenm.

know and

SMITEs You

-k e

CHAIRMAN

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE,, SW., WASHINGTON, D.C. 20024 (202) 554-2345
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wvhat you don ‘'t xnow.
2Y ¥R, POLLARCs: (Resuming)

C An acceptable answer, if that is the truth, is I
don®t know.

A (WITNESS TORCIVIA) It would not lte :ntirely the
truth tecause although I 4o know, I do not remember *he
exact figures and date because <his has 3one back 3uite a
few years.

NYow, Y“r. Shipper was invclved in the criginal

design. I came in a2t a later date, so I wculd not be saying
the truth to say that I do not know. I do know, but my
figures may be a littl2 confusinge.

BY ¥S5. WEISS: (Resuming)

g I takxe it that neither of you is prepared to say

nov what the continuous rating of the TNMI 1 diecels is?

¥R« TEOWBRIDGE: I object at this point. This is
doutle-teaming the witness when “s. Weigs =-- it has worker

properly when Ys. Weiss starts a line of cross examination

and then turns it over to Yr. follard and he gets intc the

technicals I €0 not think it is proper fecr ¥Yr. Pollard to

cross examine and fcr Ys. s~eiss to jump in and try and help

cut.

CHAILYAN S¥ITH: Double~teaming iz very

subjective, I cuess. Tt depends upcn the timing of the

questions which ara2n't reflected in the transcript, and

ALDERSON REPCRTING COMPANY, INC.
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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other factors.

weiss 2cesn

¥s.,

perceive it as ¢

If

V-
Sl

don't you have h

¥S. WF

I thought we wver

-

el

don't

-

ered. 1

b
“i

(84

a an
question.

CHAIRY
the

not allowing

reach of x

their

r

n their mouths,

(==

I think we have
alloved tc state
don't know atout

¥Se W

™

if ve could 3

they don't knowe
CRAIR!
us what you know
RITNES
discsels, at the
a 3000 XW unit.

ink anytedy can

If you perceive it that way, I am sure that
t want ¢o cause any 2ifficulty. T 4didn’t
outle=tearing.

?o2llard can ask the guestions, then why

in do it without 3slay?
ISS: I 3Just jumped in at that peint because
e being double-teamed Ly the witnesses. I

cla2im that <%hese

to get a

W

ju

t trcyins

AN SNITH: Some 0f *he difficuls;

Witnesses t¢c state in way what

n.vledge on the issuye is. You can put words

cross exzainatien, but no¥

which is okay as

come to the point where they should be

on their own what they know and what they

the rating of the engines.

I5Ss That's fines I think my guestion

et an ansver why

AN why don't ycu tell

LE)

¥ITE: Yre. Shipper,

about the rating the diesels?

S SHIPPER: To the best ¢f my kncwledge, the

wera purchased, vere purchased as

w

tine they

Subsequent to that, to that purchase and

ALDERSON REPORTING COMPANY. INC,
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91369
delivery on site, the 1iesel manufacturers came up with an
eight hcour rate, 2000 hour rating and a continucus rating.

CHAIRYAN SMITH: You mean diesel manufacsurers in

"

general?

WITNESS SHIPPERP: As an industry. At that point
they did not ¢go and bascxfit the previcusly delivered units.
What they d4id do, they said the rating that wve had given you
is a 2000 hour rating. That is my understanding c¢f the

o4
-

tuation.,

n
i1

Y YS. 4EISS: (Resuming)

Q I understocd you to explain that.

The next guestion is do you have any way of
kncwing now what the continuous rating is for the TMI 1
diesels?

A (WITNESS SHIPPER) As I ::nviously stated, the
manufacturers will give you the rating based on 2000 hours.
Q The ansver is no, you do not kxnow what the
continuous rating is, correct?

A (dITNESS SHIFPFER) The answer to your guestion
wouyld -~ in yes and no terms, ne, I dc net know.

9] No, you 10 not know.

CHAIRMAN SYITH: 1f you feel a need to explain an
ansver, you will either indicate ¢o the Board or have
confidence in your attorney to ==

hd

WITNESS SHIPPFPR; I think the clarification that I

3
i

ALDERSON REPORTING COMPANY, INC,
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.
.
2]
.

professional kxnowledse of

diesel generators as they now are on the market with

continuous ratings, 2000 hour ratings, and short time
ratings, would you agree that the continuous rating of a

diesel jenerator is generally less than the 2000 hour rating?

A (A4ITNESS TORCIVIM) Yes == pardon Zme. Would I
agree tha. it is less than a 2CCQO hcur rating?

Q Yas,.

A (§ITNESS TORCIVIA) \Normally it is, ves. I anm
making a hesitation there because I thought I came across
sometime Dback whar2 one manufacturer said the continuous
rating was a 2000 hour rating, things of that nature. So
yes.

4, That one exception was not the TMI Unit 1.

L (WITNESS TORCIVI2) ©No.

Q In deternining the loade to be applied te the
diesel generators, you have testified that you have added ur
the loads to make sure that they den't exceed 3000 XW.

Dic you deterzine the magnitude of the lcads usiag
the procedures specified in Regulatory Guide 1.9?

A (dITNESS TORCIVIA) Would you refresh my memory on
Regulatory Suide 1.2 and what it says?

2 Regulatory Guide 1.9 covers the subiect matter of

ALDERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, 0.C. 20024 (202) 554-2345
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selecting the diesel generators to havs sufficient capacity

ut the wvarisu

wr
O

to carry their loade, and it talks a

4]

ratings
9f Aiesel generators. It talks about methods of deternining
what the loads should be. One methcd is given for the CP

staje, 31 diffarant method iz given for the operating license

« TRCUBRIDGE; MNr. Chairman, I ask that if ¥r.
Pollard is 3oing to use Reg Suide 1.9 in his questicning,
that copies Pe made available to counsel and vitnesses.,

¥%. FOL

L
R
Lo )

30s Nr. Chairman, if that is ¥r.
Trowbdridge's wish, I will have to ask the guestion in a
different wvay because I did not bring with me sufficient
cories of Requlgto:y Gulde 1,5,

On the other hand, this witness is apparently put
forvard as 3 professional expert. I would assume that in
his knovledge cf working with nuclear power plants, in
utilizing diesel generators for emergency prower scurces, he
vould have run across the NBEC's Regulatory Guide 1.9,

“R., TOECWERIDGZs Funning acress 1.9, ¥r. Chairran,

w
Q0

is not the same as having a copy here, and counsel is

entitled to £o0llow the testinmony.

b=

e

¥3S. WEISSs The gquestion was whesther the witrness
had used Feg Guide 1.9, He ocught toc kncw wvhether or not he
use?! Feg Cuide 1.9 without going at all into the details of

vhat ar> the resquirements ¢€ Rec Guide 1.9%.

ALDERSON REPORTING COMPANY . INC,
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9142
CHAIRYAN SNITHs The guestion went much €farther
than whether he used thenm.
¥S. WTISS: The original guestion wvas simply

whether they had used Peg Juide 1.9 for deterrmining the

"
(s
- 4
mn
' .
w
w
(8
n
.

magnitude o

CHAIZYAN S¥ITH: I remeaber more than that,
don't xnow. It seens to me he asked abcocut the staging cof
them, the timing of them, 2nd other aspects.

o« AEISS: Yoo The only guestion is did he use

R2gulatory Sulde 1.3 €for determining the magnitude nf€ the
13310
¥R+ THEOWBRIDGE: That is not the only guestion,

Mr. Chairman.

(7]

CHAIFEYAN SM¥ITH: It is now.

(5]

s RNTISS That is ncw the ¢cnly guestion.

..

CHAIRMAN SNITH: All of the cther guestions have

"

=
=

t

ot

rig

-

been ithdrawvn, is tha
iT1SSs Yes, that is the guestion.
MR, TEOWBRIDGE: I have no ocbjection to the

witness answvering that guestione.

CHAIRYAN SMITHs You have none,
Y2, TROWSRIDGE: No objection to his answering

that gquestion.

(2N

YITNFZSS TORCIVIA: I am sorry, I 4idn't hear that.

MS. WEISS: Therea is no objection to the guestion.

vy
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A (AITNESS TORCIVIA) %Would ycu mind repeating it,
pleace?
* Did you use Regulatory Suide 1.9 for determining

the nagnitule of the loads to be applied to the diesels?

-
-
=
re
= ]
w
1
n
(6]
v 4

CERCIVIA) Fegulatory Guide 1.9, if

recall correctly, does not azply to an operating cendition.

3 -

tion. ! am speaking fronm

(=
m
b

It ¢does apply to a nev instal
memory ncwe If the guestion is did we take Regulatory Cuide
1.2 and follow it step by step, no, ma'am.

CHAIRYAN SMITH: At what time? Mark in time your
ansver.

The guestion, as T remember it, does not
alszuately identify the time, Yaybe it does. Would you
bring it out acain, what tivwe?

BY ¥S, WEISSs (Resuming)

9 The time that ve are referring to is the tinme
during which you did the evaluation fcor restart ¢f Three
Mile Island Unit 1.

2 (WITNTSS TORCIVIA) That is the time I anm
rafarring toe That's why 1 say not prior to its
installation, before the initiation of the plant, cperation
of the plant prior to restarct,

Vgs

-~
¥ &% .

ALDERSON REPORTING COMPANY. INC,
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(§ITUESS TORCIVIA) The original desisn of the

. -

§
plant, I was involved ia that,

- -
-

- 2d

o d

you understood ae to have asked you 1id vou
use Reg Guide 1.9 during this restart evaluaticn? I
understcod your answer to Dbe no.

E (SITNESS TORCIVIA) That's correct.

8Y MR. POLLARCs (Resuming)

g Yc. Torcivia, then, would you please describe for
m2 the proc24ure yosu used tc determine what the nagnitude of
each device added t2 the diesel generator during a loss of
off-zite power would raspresent?

* (dITNESS TORCIVIA) We made a list of all of the
loads required at that time, the horsegover cf the moter
invelved, investijated the curves where the curves wver2 so
involved for loading, such as pumping, air flow, whatever it
may have bdeen, and made to the best of our judgment an
engineering detailed analysis of the K% reguired tc operzte

under an £S5 condition, added them all ug and cane up with

(ad

the XW which would bde involved in loading that diesel a

that time.

Q 2id you use the name plate ratings of the motors?
A (4ITNESS TORCIVIA) We used the name plate rating

as an initial point and then referred it back to the actual

test data, where that wvas available, and then referrad hack

ts +the curve which reaguired that so many callons per minute

ALDERSON REPORTING COMPANY. INC.
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would rejuice o mych horsepowvwer, and then the regquired

y
O
"
‘A
g
o
O
-
v
"
"
o

r that particular application, and then
detecrmined the “W 5n that basis.,

de did what ve feel is a detailed analysis of the

*, ahat service factor did youy assume for motors?
: (RITNESS TORCIVIA) One, we uced one service
factor.,
(Counsel for UCS conferring,.)

ALDERSON REPORTING COMPANY. INC,
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(Ccunsel for UCS Ccnfercing)

DR. JORDANs Mr. Torcivia, what 4o you mean by a
service factor?

WITNESS TORCIA: The capability of a zotor to
cperate withocut endangering the life of the motor at a
higher service factor, 1.1%, is == in cother words, 15 percen
overloa” is an accsptable unit without en? ngering the
insulation of the motor.

We used one.

3Y MR. POLLARD:

. Considtering the periodic tests which you referred
to as being done on a monthly interval and the additional
tests that vyou mentioned done during a refueling outage,
assuming that all such tests are successful and they
disclose no failures, can you give me 2s guantitatively as
possible what the reliabiity that would demonstrats for the
diesel generatcrs?

¥P, TRECWBSIDGE: May I have that question again?
I amn sorry.

(The rscord was read as requasted,)

MR, TROWBRIDGE: I object to the gquestion. I have
not objected to the series of cuestions which seenmed to ge

to the capacity, the rated capacity, demonstrated capacity

ALDERSON REPORTING COMPANY, INC.
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of the ¢‘esels.,

#e are now into an acea of examination which 7
think goes to the reliabdbility cf the 4iecel, a subiect of
ebvious interest to nuclear pover plants, but nct germane to
the contention, which is strictly a contention related to
the effect of conntecting the pressurizer heaters tc the
reliability and capability of the diesels.

CHAIRYAN SYITH;:; Ys. Weiss?

NS. WFIES:s Would vyou like a response tc that?
Let me begin at th2 contention; contention nunmber four, as
gquoted on the front page 2f these gentlemen's testinonys:
"Rather than classifying the pressurizer heaters as safety
grade, the staff has prcocposed siaply tc add pressurizer
heaters to the onsite emerqency.povor sugplies.,

“It has not been demonstrated that this will net
degrade the cagpacity, capability, and reliability of these
powar supplies in violation of general desicn critericn 17.

“Suych a demonstration is required to assure
protectin of the pubdblic health and safety.”

If you 30 to page four of the testimony of these
witnesses, the centence ==

¥R. TECWERIDGEs VYou are talking about your
testimony?

¥2, WEISS: Fage four of the testimony of your

ditnessas, Th=z sentence we have teen guestioning about is

ALDERSON REPORTING COMPANY. INC,
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as follcwss "Turther, the rated capacity of the diesel has
teen verified as being capable of handling the heaters in
addition to the safety-related locads réquired during loss of
offsite pover events.,”

Ncw, these vitnesses testified that in order to
analyze whether the pressurizer heatar loads could de safely
added tec the current safety loads, they relied at least in
part on the original test done tc verify the capability of
the diecels and on the periodic testing.

Now, if that is what they rellied on, that is what
they came in here and said today, then the guestion of
whether they were entitled to rely on tests, the guestion cof
what vere those original tects ~-- 4:d they incdeed verify the
capability of the diogols to handle their criginal loads --
is the first question that needs to be answered before you
can define -~

CHAIRMAY SMITH: %Wait a minute., You say == you
have a right tec inguire ints whether the diesels arce
required to handle their design lcads befcre adding the
pressurizer heatars.

Se WFISS:; Because the witnesses came in and said
they vere Sasinn their testimony, that the diesels can
handle the additional loads cn their original analysis.

CHAZRYAY S¥ITH: And this is where Yr. Trowbridge

helieves we are getting outszide the scope of the contention

ALDERSCN REPORTING COMPANY ., INC.
400 VIRGINIA AVE. S W, WASHINGTON, D.C. 20024 (202) 554-2348
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and the hearcing avan.,
MR, T-CHBRIDGE:s That is correct.
¥Se WEISS: There is no way that is outside the

sccpe 0f the contention. I think the licensee does not want

t9 inguire into thise.

A

CHAI

(1A

7]

MITH:; Let's argue it on the evidence.

.
[

As a2 matter of fact, I have been ccming to the point where I
am 70ing to reguest restraint from some o0f the editorial
remarks that are baginning to pop up with more freguency. I

think that we 3just caught you con cne there.

ot
O
(a4
=
D

Lat's keep it right to the evidence and
contention.

9w, T

o

\OWERIDGEs Yr. Chairman, the ccntention and
the sentence on page four of licensee's testimorny both refer
to the capabilities and in the case of the contention tc the
case ¢f degrading the capability of the diesel.

I think the reliability of the diesel, independent
of the connection of the pressyrizer heaters, is not an

issue in this contention.

~
“

w}

« WEISSs May I respgond to that, Nr. Chairman?

4

If vyou coull take 3as a given =-- even if ycu could accept as
a given, that as originally qualified the diesels wvere
capable of handling all of the emergency safetv lcads, you

would need tc injuire into what is the effact of adding the

prassurizer heaters.

ALDERSON REPORTING COMPANY . INC,
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CHAIRMAN SNITE: The effect in the guantitative

I am not sure I understand that
gJu=astiocn.
CHAIRZAY S¥ITH: DIc you understand it, ¥re. Pollard?
R« PCLLARD: Neo.

CHAIRMAN SNITHs I am saying the effect of simply
adding so much load, or is there a kind cf locad and a
circumstance of adding a load that you btelisve zoes to :the
capacity of the generators. Iir2 we just ccocunting or are we
analyzing?

(Board Conferring)

CHAIRAAN SMITH: Ys. Veiss?

¥Se WEISS: VYes. As to the zuestion that you
asked, T am not sure that I still understand it.

CH2AIRYAN SMITHs The point I am trying to maks, if

it zhould be ocur ruling that the licensee can enter into

this centention with the assunmption that the installed
diecel generation will continue its tech srec rated capacity
capability and reliability, then we would want tc know i€

your contention and your arzsument is that ycu are =imply
aiding load.

Cr is it question of adding or subtracting load?

Or is thera an =ffect upon the == ¢cn the diesel gererating
system by the particular tyvyce of load that is added and

ALDERSON REPORTING COMPANY. INC,
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subtracted, perhaps, which will degrade it?

That is the way that I am approaching it, but I

> 3
[
<
41

not talked thoroughly with the memters, and I have not
even decided that. I am just 2sking the guestion.

NS W

[0}

will ask ¥r. Pollard to think akout

4

172 ]

15S:
the apsver %o that, Let me just say, to backtrack, ho wve
got to this guestion: we have ~contended that the licensee

the di1esels to

o
h

has not adeguately verified the capability
carrcy the other engineered safety features loads rlus
pressurizer heater loads.

Now, their answver, at least =-- I think their full
answer to why the licensee believes that the diesels have
bean so verified is on the tasis of the pericdic testing.
That is the ansver which we received in the testimony. "We
have done periodic testing which shows that we could h=ld
the lcads before. And we have done scme calculations which
show that we can carry the lcads after.”

Now, T think we are 2ntitled to inquire into what

¥hat reliability is

v
-

[
o |
“d
.

is sheown by the periocdic tecsti
demcnstrated by the periodic tssting? ©What was tested and
how? Ycu cannot separate, tecause their ansver is based on
the testing program that they have been doing all alonge.
¥Cu cannot separat2, it seems to me, one £from the 2ther.

IRes THRCWBPRIDGE: I pursue my cbjecticn largely

because T can fcresee that #e aire geing to have a2 series of

ALDERSON REPORTING COMPANY, INC.
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gquestions apcut diasel tests from tywo witnesses who are no+t
as familiar with other “etropolitan Edison gersonnel are
with the actual 3dissel performance over a geriocd of years.

Let me continue to state =ay objections first, the
contention continuas tec be 2 contention regarding the

degradation as a result of the addition of the pressurizer

[

heaterse. I 40 not understand hovw talking about reliabilty
©of the diesels themselves, independent of that ccnnection,
is Jermane to th2 contenticn simply tecause these witnesses
testified that, one, assurance they had as to the capacity,
capability of the diesels was the periodic tests.

That does not in my mind open the period tests up
for examination on any cother subject than did =-- than their
use in estadlishing that th2 diesels were capaldle of
carrying their desisn load.

CHAIR™AN SNMITHs How adout thes observation that T
made that the correct ~-- for discussion, the ccrrect bounds
of the contantion as it relates tc diecel generating

ty, and

|

reliabiity, capacity and?d -- reliability, capabil
capacity should be that the assumption is made that the

diesels perform as they would refore any changes and at

r

least that these witnesses have a right to address the

r

estimony fcom that point of view, if not == at least, that

-

2}

is & reasonable, even if incorrect, acprcach tc the

contentione.

ALDERSCON REPCRTING COMPANY, INC,
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S5 we ar2 not faulting the witnesses for not
knowing about diesel]l reliability. ~ut now let's address the
contention itself. Wwhat tne bdecard is go2ing to consider in
recess is: should we begin the contention with the

nce this is not a show cause order,

o
2}
0
]
“
a8
0
ot
(&3
W
b= |
Y
s 3
w
(8 4
n
-

operating license, that the normal operating cagpacity,
capability and re2liability of the generators is given. And
unless it is shown that these factors are changed bty tha
proposed changed, =2ither in guantity cor in kind, that wve
accept =-- we accept that as a given.

2R.

OW

3
|

s

BRIDGEs Yr. Chairman, it is essentially
my view that tc decide the objection that is before it, the
board need only decide that hovever the diesels orerate as
to relizbility, the cnly guesticon is are the guestions
scught to be asked ty UCS cermane as to whether that

raliability, whatever it is, is being derraded.

CEAIRV‘AN S¥ITEs 2ight, And that is what we want

n
(5%
(]
“l
"
w
|
17}
a
v
<

information on, information that it i
overloading or ty a different seguence o0f lcading or a

41

8l

ferent tyve cf lcad, which I don't understand if there
can be such a thina, a different tyce of load.

¥S, WFISS: As you go in to think atout this, I
want tc direct your attenticon to the sentence in the

tostimony which occasined this guestioninge that is, on

%
w
n

N v - -~ - - - 1 - - 4+ s
iour, "The capacity 0f the diecel has been verifie

o
w
7]

3
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teing capadle

- 1 Ay B . _ c £
£ ted loals required during less of cffsite power

safoty cela

r

events."”

CHAIZMAN SH¥ITH: 1€ 1 Just tcok that, you would
lose right there tecause it is a very limited sentences the
rated capacity --

¥S. WEISS: "As being capable ¢of handling the
heaters in addition to che safety related lcads.

CHAISMAN SMITHs Then ve will take that into
accsunt.

MS., WEISS: The gquestion iss how has it been
verified? 1If the answer is: we used the old tests plus ve
did some calculations --

CEAIRMAN SHITH: 4dhat if we should £find indeed
thay did say that on that statemeﬁt, but it is a superflucus
statement and it does go outside the scope c¢f the contention?

¥Se WEISS: Mre. Chairman, it dces nct ¢go outside
the scocoe of the contention.

CHEAISYAN SYITH: de have to break it downe We

¥S. WEISS: It is taken as a given that when 2

licensee propcces to add an additional engineered safety

mn

feature load to the dissels, some sort of analysis must be

don2 in order tc determine that the diesels can handle

ALDERSON REPORTING COMPANY. INC,
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that. That is the unspoken, impglicit assumption in the

contentio, and I 419 not think anybedy would arcue with

You cannot just a3dd additional loads into the ES.

CHAISMAN SMITH: He described the calculations.

¥MS. WEISS: I knowe We are entitled to %now what
is the basis of his statement,that it has been verified --
the diesels have been verified to be czpable of handling
that loadi. Calculations cn the basis o0f ol? tests ==~ if it
is calculations on the bisis 0f old tests, we are esntitled
to kncw what those tests are.

¥R. TROWRPIDGE: The witnzsses have explained
exactly what they neant Yy "verified as lreing capable."”
They explained that this was in terms of the capacity c¢f the
diesels and 40 not understand that because they relied, as
I have said befcre, in part on manufacturers' tests, in part
on periodic tests, as well as the rating of the diesel

should be

0
a
D

1l£, that does not explain tc me why

-
4]
.

involved in the re2liability o0f the diese
DR. JCPDAN: HKEave the witnesces addressed the

be any effect con the ralizbility ¢£f the

"
ot
, -
(9]
- 4
-

.
-
=
’-J
ot
- g
w
a}
D

que
diesels by adding these extra loads?

o ZP0JEBRIDGEs %Would you like to ask that
guestion now?

i , > . - . . )
2 guess I think this is the roint we

ALDERSON REPORTING COMPANY. INC,
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are talking about.

point. That is not the juestion that UCS asked. T have no
preéblem at all with the guestion as you put it.

-~
o

I see. So that o7:s8*.4% yYou say

i ¥
.

Lo
c

‘o
L& )
X
.
-

would de all right?

IRMAN SNITHs Do you wa"t %0 ask it?

the Ecard here to decide scmething, the staff in agproaching
its review of a lot 0f matters related toc restart has taken
things that vere viewed at the time of initial cperatine

).

P
18]

e

e}
n

e as givens and built on that review.

Referrins back to the safety evaluation report

w

that was issued at the time of the operating license review,
as I have done on a3 couple of cccasions before, that
document beiang dated July 11, 1973, i, secticn 8,0, the
major section, 2lectric power, there is a statement under

-
-

@

w

criteria for electric power s m, and I zm quoting the

-
mn

pertinent wordss "The electric power system for Three Yile
Island Unit 1 has Lteen evaluated to ensure that the
guidelines 2f Regulatory Guide 1.3" =-- the guide in guestion

-= "are met."

And in referring to the diesel capacity, the wcrds
are as follows: "Yaximum diesel generator loading in the

ALDERSON REPORTING COMPANY. INC,
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event of an accident is 2513 kilowatts, which is below the

cordance with

=
e )
w
O

e

20C0 hour zatinzs of the iissels

=

With resgect t0o the review at the operating
license staje, the staff did indeed evaluate the diesel

loadiang in accident situations against Regulatory fGuide 1.9

.l
v
= J
ct
2
[*Y
"
«
'4
b
L &
D
'ad
a
D
®©
b
+
T
Y

and concluded that there was suffic

then accident lcadings and the 2000 hour ratinc.

DB+ JCRDANs Eut I guess that it is true that the
staff 4id conclude that there was sufficient margin. Now
that margin has been reduced.

4R, CUTCY¥INs: I would assume that that margin has
been reduced and in looking at the situation to evaluate the
availability of margin in the diesels for adding additional
loals, it is my understanding the staff did not go back and

start at stap one and do the complete 2egulatcry Guide 1.°

review all over again with respect to reliabiity testing,

-

and the like, but took thoss ma2tters as a given and loocked
to see if indeed at the time of interest the new lcads ccould

be sufficiently accommodated.

dS. WEISSs 1 appreciate that explanation of what
the staff 4id, but I do not believe that that is binding on
the scope of the inguiry that UCS is permitted to make.

CHAISYAN SMITHs We have consistently from th very

(721

mn

trate a

precceeding, unless we could demon

ty
®
“
'.4
=
o
2

= ]
Ll
O
(2]
"
-
I3
n
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42 have accepted that 3is being perhaps subject to

another proceeding, but not this one.

:.. . ~

(N
)
L}

S

)

And there is no guestion =-- when this

Ll

contention was admittede. Bnd novw the guestion is how far
can we prob2 in our guestioning.

'S i d e ety
CHAIR AN S¥ITHs

U |

hat is what we are geing to

MR . POLLARD: Could I add one more factor which I
think is important and you ought to consider in your
raling? “han wve had witnesses here on UCS three, they were
computer exrerts. This was whether or not the heaters are
nsedad.

Now we have here the power supply gquestiocon, the
r2liability of the pover supply. The factor I think you
ought to consider is one of the lessons learned f£rom the
accident: is that the pressurizer heaters, the PORV, the
block valves, et cetera, oucht to be upcraded to improve
their reliability dy connecting them to the consite power
suppli=s.

4 think then it would 2l1lso be -n important

b

I wou

factor shether that upgrading is sufficient tc know what the

(3 ]
o

i
o
O
x
M
"
0
[
g
ko
'J
"
iy
0]
.
Y
¥
ot
r
la)

reliabiity is o he onsit
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Cutchin's racent statement, that at the COL they evaluated

(a4

torcivia has testified they are
going to run up to 3000 kW, I think it is an immportant

quastion to inguire Jjust what is the reliability of the

the addition of the new loads as a

O
=
“
b
ot
R
h el
O
=
@
"
0
&
b}
b
e
-<
«
=
I
bo 4
ot

#ith the addition or tecause of

.
-

CHAIBMAN S¥ITE: I understand.

M2. TRCWBRILGE The Chairman's gquestion, because
of with, is exactly what we are talking about. It may be
that ¥r. Pollard believes the reliability of diesels ought
t> he examined in this restart proceeding. If sc, he shéuld
have tried a contention that talked about the reliability of
the diec2ls. And we would have be2n on nctices and prepared
testimony and prop2r witnesses prepared to talk to that

subiect.

o

AN SH1

CHAI

e |
b o
-
<
"
.
3.
b
’ —
w
a}
-~
b
Q
<
o
o
Yy
w
2
D
W
0
O
(]
bo
(ad
=
(o)
> |

or ~cmment?

L 49N

RCRERT ADLER: No, sirc.
CHAIDYAN SY¥ITH: Let's have our mid-mecrcning break
nowe.

(Zecess)

CEATISYAN S¥ITE:s The board has agrceed ugon a

- he -
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standard for resceiving evildence on the particular goint
being discussed before the recess. #We will accept the
capacity, caparility, ard reliakiity assumpticns at the

operating license stage as 3 given. We will permit inguiry

into general areas, and that is, given the reliabiity,
capadbiity, and capacity assumed at the cperating license

stage, is the naturs of tha adied 1load or the €function cof

the added load consistent?

That is, is the function of the pressurizer water
heaters to important that the assuned reliability, capacity,

and capability is inadeguate for that purpcse? Not that you
would inguire that way, bdbut that would be cone way in which
the assumed reliability could ke adiressed.

We are not suggesting that i= the ca;e. A2 are
recognizing that the very idea of the emergency lcads is for
important safety functions. The other one is the one that
vas postulated before; the other category of inguiry, the
one that was postulated before the recess, and that is, will
the amount of the load and the sequence of the lcad, of
adding a 1load, and the nature ¢f the added load, if there be
such a thingy, affect r2liadility of the diesel gjenerator
system,

This would include, necessarily, then, wvhether the
marzin of capacity ic acceptable. 2néd then the third wve

ieve it is a part of the guestion,

b
-
)

sed, We 4dc nto te

discu

tn
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although it may be cart of the contention, is the nature of
the locads dipped with the rressurizer water heaters, that is
outside the questicn we vwere considering.

¥S. WZIISS:s If that is the rtulinec of the board,we
would like the reccrd to be clear on exactly how far we were
permitted to go, whire we -.Lonped, and what we had intended
to inqguire about. And that -1y require a series of

gquestions in order to do that, And we will find out where

(2l
o
wu
-

the stoppings point

CHIAIGMAN S¥XITH: BRefcre you continue, however,
without renewing your old arguments, is there anything about
our ruling that should be addressed and discussed?

¥S. WTISS: We have a general gquestion about the
ruling which I 40 not intend to reiterate arcuments already
made, but -- and that is that we do not understand why in
contrary distinction to other issues raised in this restart
proceeding, why it is required to take as a ¢iven that the
orizinal tests on the diesels and gualifications of the
diesels in fact aznieved the otjective cf gualifyine them te
<50C kW or 3000 kW.

W2 do not understand how that is any differens
from the =-- for example, the assumption that operatcr

training was efficacious in achieving the original goals.

CEAIR{AN SYITH: I do noct have any problem with
operator trzining; that is part of the notice of hearing.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S'W., WASHINGTON, D C. 20024 (202) 554-2345
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-
.

)
(3]
o

> -~

. ® ¢ The guestion before the board --

9152

CHAIPVAN SNITH: There may be circumstances, Ys. |
|

Weiss, where we allowed an incuiry intc the assumptions of

the operating license. Wrong. MYaybe we made a3 micstake,

Furthermore, each of these,where are you =-- ycu stop and you

say this is inquiry into the operating license assuaptions.

That is a question of judgment which is tound to bde colore®
one way or the other Py the board members individually, so

-= and this is where ve decided it was a reasonable place to
stop the ingquiry into the operating license assumptions.

But the one exanmple you gave is not a3 good
example., If you want ctheés, ve will try to explain our

ruling or even reconsider.

m

s I obdbviously do not want to open the

jcor to reconsiderin jhat I thought were correct rulinas

Q
LN

=

criginally. Let nme emind the board the guestion

wi
[+
n
-
"

g s wasd whit is the guantitative

o
LN
1]
'™

-
-

b= )

peniing befors tha2 c
reliability cf the diesels demonstrated Ly the periodic
t2sts and the refueling tests described by the witnesses?
That was the guestion pending tc which cbjections were made.

If those objections stand, I think we are entitled
to have stricken the witnesses' testimcny, that the

1ls iemonstrated to carry their

(2"
b
®
4]
o
LN

a

[&]

reiiability of the

ALDERSON REPORTING COMPANY. INC,
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additional load, was demonstrated by gpericdic tests and
refueling tasts. In other words, if the dcor is not opened,
-

t!

en it is not open for either side.

d8. TRCWBPIDGE: There was no testimony by these
Wwitnesses about th2 r2liability of the diesels. They
testified as to its capacity.
CHAIBMAN SMITHs The answers about the

reliability, as I recall, the monthly tech spec tests on

“

3

capacity and eqnergancy sequences c¢cn fueling outing =-- fuel

3

outage were a rasponse to <cross examination. They were not,
as I understand it, given as the witnesses' basis for their
testimony.

I want ycu to go back to your point because it is

complicated and I have a hard time sorting it out.

%)

MS., WEZISSs Wdell, perhaps it is worth attempting
some explanation of what our pocsition is anyway. There is
at least a portion of the lesscns learned vwork produced by
the staff to decide toc connect certain equipment to
emergency power. And that includes the pressurizer heaters
which are n3t 2n insignificant load -~

CHAIEYAN SMITH: This is amount of load. You are
talking about aasount of load.

¥S. RZISSs It is not a significant =-- and the
PCRV, We believe that raises two guesticns: one is whether

P

m emergency power will achieve

m

the provision to cennect th

ALDERSON REPORTING COMPANY, INC,
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the stated 2bijective of making that a2quipment more

raliable; that egquipment being the pressurizer heaters: in

In other werds, do the diesels have the capacity

to handle these loads?

CHAIRMAN SMITHs Capacity?
IS. WEISSs That is right. 32ut you cannat
separate r2liabiity from caracity. Inherent in the guesticn

s2ls can handle lcads or whether =-=- is

w

pe

of whether the 4
wvhether they can reliably handle the locads.

CHAIRYAN SNMITH: Our first category. We will
allow you tc inguire into whether the importance of the
adid2d load is consistent with the adied assumptions of
teliability at the operatiny license stage.

uc # 4
- . L

v

ISSs Let me state what I think the second
gquestion is: the second gquestion flows from the lessons
learned required, is whether the connection of these locads
to the diessls will degrade the reliability, inherent

reliakility of the emergency power supoly iteself.

In other wecrds, 1f the diesel is incapable of

[

handling this load, the result is nct just that the
pressurizer heater will not function. The result is that

the diesel generator may totally become unavailable to

LR

han?le 1ll the rest of the emergency cafeguards features.

(8

CHAIS*AN SKITHPs That is the second categcCZy. The

ALDERSON REPORTING COMPANY, INC,
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amount ¢£ the lcad =-- will tha amount of the lcad =-- will

W
[,
[N
i
(29
[y
O
[*Y
b
'
1

the amcunt of the load, the sequence of the

¢ill the amdount >f the load and the way it is ad

£
D
(&9
w
=
(=¥

dropped affa2ct the ra2liabilitye.
ae will permit that.

OR. JC3DANs Pa

La ]
ot

cularly, the way it is added,

b

which we realize is an important part of your contention.
CHAIRMAN SMITH: e incluied alsc whether there is

an unacceptable margin of capacity as a result cf the added

load.

MS. WEISS: Let me go on a little bit.

CHAIRYAN SMITH: We will nct permit a litigation

into will the generators dc what they were found to be

capable of doing in the cperating license stage unless vou

can demonstrate something about this contention or the

accident or something else, that they will not =--

MS. WZISS:s We do not see how you can answver

[

1

guestion about what margin remains withcut being able tc ask
the question of whether you can believe the origzinegl

Ne

w0

gqualificati

~
~

e =

AIZ¥YAN SMITH: You are going to have to apprcach
it through a show cause crder or something else, but you are

ion. We ar. going to go

ot

not going to do it in this litiga
back ==

¥CSe WEISS: I am trying to m2ke the racori as

ALDERSON REPORTING COMPANY, INC,
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clear as I can on what we intend to do.

do not belie =2 that the original assumptions at the
operating license stage are valid, is a show cause, I wculd
think. We think we have given you plenty of latitude to
contrast the effect of the nature, the segquence, and the
amount of this load.

¥S. WEISS:; If I may Sust continue, I 40 not want

4

the board to think that I am continuing to challenge yon;
just want to make this record clear.

CHAIRMAN SMITH: I understand. I forget that at
the moment, but I understand when you remind me.

¥KS. WEISS: If the licensee has answered those two
guestions which I ocutlined by assuming the validity of the
original gualification tests and by assuming that the
periodic tests and refueling tests ccntinue to demonstrate

that level of reliability and if that assumption is

n

e

e}

incorrect, then it is UCS's position that the les s
learned objzctive will not only not be achievad, but it may
create a worse safety problem than existed before.

That is, in attempting tc improve the reliability
of the pressurizer heaters and the PCRY, we may have ensurad
that other important engineered safety features will not be

available when needed.

[

-
o}
(9
o
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b
»
~
o
h
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h
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W
"
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intended t h the original
qu ic ] s do ! deqgu ! zte that these
diesels are gqualified to
assumnes thev are jualifi

I am still no
CHAIBMAN SMITH: Your position

would your pcsition de even without the addin

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

not be safe to cperate £ad account?

¥S., WEISS¢ WNe wou - th these loads
vere not teing added that we would not to ingquire
within the scope of this hearing into what the reliability
is and what the capacity i=s of the diecsels.

NDur gersonal cpinion may be that, yes, the
original gualitication tests at the tize this plant and
other plants were licensed were defective. We would concede
that we cculd not come in and raise that issue, had the
lessons learned not required a connecticn of this eguipment

2 2mergancy power suppli

I guess I am still

CHAIRYAN SMITH:
wvhich we are not locoking
of the load is to differant, sc completely different than
the types of lcad that have ever existed than vere serviced

Y the d4ies2]l genarator; h h in i - is a

ALDERSON REPCHTING COMPANY, INC,
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iity demonstratea by the pericdic tests a

91€8

ifference.

Bgt we Jave ycu that < tunity, I think.

dS. WEISS¢ It is not ocur contention ==~

CHAIRYAN SMITH: So they are consistent with the
loads that have already been cn.

¥S. WEISS: Excert for the provisions for

connecting them. That is ancther part of the testimony.

CHAIRMAN S¥ITH: We are not jgetting to thate.

S, WEISSs At this psint vwe are siaply lcocoking at

as a given amcunt of lecad, like any cther amount of load,

diesels.

DR JCRDAN: It is largely resistive in capacity;

not an important issue, I think ycu are savinrg, and

MS. WZISSs That is correct. The guestion befcre

board at the original objection was what was the

gquantitative reliability -- what 1s the guantitative

d the

2

ing tests? If that guestion 1s stated, what is the

gquantitative reliability of the diesels to carry the

al locads -- in cther words, existing plus zdditional

smonstrated by the periodic tests and th refueling

think that is a proper gquestion withian the bounds

CEBAIT2AN SYITY: %ould you dc that acain?

ALDERSON REPORTING COMPANY, INC,
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The guesticn pending before %he

4
[

)
i

i

c no

Iad

[l

objection == of course., ve

ot

exacztly. tecall it to bde, and 1f what I

state differs in any way from what the guestion was, then it

will substitute for the orizinal question.
But the juestion that we would like to have
ansvwered is: the witness has stated that pericdic tests and

refueling tests are done to verify the diesal's capability

the existin

o
oy

re

¢ handle all ¢of the lcads, loads plus the new

“i

(9

loaids. wases what is the gquantitative

reliability demonstrated by this periocdic testing and

refueling test, raliability to carry all of the lcads which

they are now called upon to carry, including the pressurizer

9

heater lgsais.

«)
Qo
o

AIZYAIN S¥ITH; That seems tc be, as I understand

¢

it, within the --it seems to be within cur second category

sermissible gquestions for this reasont: I do not know i€

ot

is clear that the witnesses testified that they in their

b

lculaticns and in

0
w

testimony, that th2y relied upon the monthly and annual
tests rather than -- or that they relied upon the operatinna
licanse assumptions.

However, as I understand the testimony, is that
the monthly and annual tests are confirmatory of the
operating assumptions I 4¢ not know whzt the difference is.

ALDERSON REPORTING COMPANY, INC,
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2. TREOWERIDGE: You lost me with the operating
assuaptions, ¥r. Chairman. The testimony at this reint has

be2n that the predeslivery tcsting and the peri

"
0

dic testing

h
r

establishes the capacity or the capability o he diesel

A

genarators t> deliver 3000 ¥W, and that has been the sole
testimony relating to =--

CHAIRMAN SMITH: To they rely upon it? Is that
essential t> their testimony then?

¥R. T

0

CWEBRIDGE: I don't kncw how essential it is,
Mr. Chaicrman.

CHAIRMAN SNMITH: Or is it a material part of the
basis for their testimony?

MR. TROWRRIDGE: I think it is material. They
testified t5 3000 XW rating, and then they backed that up
with, in addition to the manufacturer's say-so, there wvere
tests before delivery and there have bsen tests since to
establish the 3C00 KW is in fact deliverable.

~ - =
- | e

-

*

mn

« JORDA

“

¢ Isa't that a matter of sarin

Q

-
®

S there

§ -

the capacity and the capability to handle the locad
and is demonstrated by these monthly tests? But that dces
not address the guestion of has the reliability been
affected by this zhang2 in load? And ve agree that if the
reliability has been changed, that would be important, an
important item.

On the other hand, I gresume that they ar2 relyine

ALDERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTCN, D.C. 20024 (202) 554-2345



if there is even =--
3 ¥R, TROWERIDGE: I think, Dr. Jordan, you say
4 "1f." T£ the answer to the gquestion "Yas the reliadility
§ been affectad™ is "Yes,"” wve probably 3ot quite a long piece
g of cross-examination testimony and redirect ahead of us.
s But if the answer to that guestion is "No," and no one can

" g 2stablish taat the reliability has been affected, or, tc use
g the word "degraded” of the contantion, then I think that the
10 increase stops.
11 T anm attaching importance to the distinction
12 between the capability and the capacity and the
13 reliability. As 1 matter of fact, I would point cut to the

. 14 Board that this contention, which talks about degrading the

1§ caracity, capability, and reliability of these power
16 Supplies in viclation c¢f GD-17, if you read GD-17, you will

17 find only capability and cagpacity mentiocned. You will nct

b

g £ind reliability.

i}

19 #Se. WEISS: You will £ind that NUREG-0%78 refers
20 =° reliability. I would like to press the juestion and have
21 the record he clear on whether I am allowed to get an aasver

or whether it is ruled that I cannot cet an ansver.

22

23 (Board conferring.)

24 CHAIRVAN S¥ITH:s +We understand that the witness'
25 testimony is that the added tests are relied upgecn tc confirn

ALDERSCN REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, O.C. 20024 (202) 554-2345
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that the added load will not decrade the capability and the

capacity cf thas systen. Ani that £falls within our seccnd

£
[
o
"

~
.

categery of permissitle in
MS. WEISS: That means that you are permitted to
answver.
¥R. TROWBRIDGE: Excuse me, Mr. Chairman. Then T
would like to hear that guestion again. You just indicated

capability and capacity. The guestion was in terms of

(a4
s
= 2
[
]
~
(24
r
10

reliability. I don t there is a meeting of the
minis here.

CHAIRYAN SMITH: It does. At least that, if
nothing more, that gualifies it €or the inguiry into the

contention. ©But I agree that the guestion shoutld be

2
Iad
o
®
(v
®
n
4

clarified to go to all ¢f the issues. If they ra:
and they ra2ly upon it, the test for confirming the
reliability of the system with the added lozd, then that is

an ippropriate area of inquiry, tco.

that the added load will nct affect the cagpacity, the
capability, or the reliability cf the generator system, then
I think the Intervencr has a2 right to inguire.

b T2CW3

i)

IDGE: The testinony was simply

™

a

testimony to ectablish the capacity o0f the diesel.

CEAIRYAY SMITH: For what gurpose?
Y%+ TROWSRICGEs ¢Fcr whatever load is put on it.

ALDERSON REPORTING COMPANY, INC.
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upon that. I

*E.

about the capa

(38
"

a form of reli

2astablish that

BY C

C When

heaters to the

to iegrade the
or degrade its
you take into

A (W1IT

we take into a

9173

Q9
<
The
-
N
S
L]
L |
-

You just stated that they rely

didn’'t hear them say that, but ycu szaid it.
TECWBFIDGE.: I indicated that when cuestiocned

city, they 1id mentiocn =-=- and I assume this is

ance on the tests befcre and after deliv

P
"

Yy to
the diesel is capable =--

IZAN S¥ITH: Let me inguire of the witnesses a

4

]
«Q
a2
o
S ]
L]
0
(]
m
.-

1

think that would be halopful,

8

BCA3D EXAMINATICN
HAIRMAN SMITH:
you ccontemplate adding the pressurizer

system and you want to know if they are going

"

ability of the system to produce its capacity

reliability or degrade its capatility, 1id

account the monthly and annual tests?

NTSS TORCIVIA) I am a little confused. Did
ccount the monthly and --

WFISS: Use ycur microphcne.

dY CHAIRYAN SEITH:

)

monthly tests

=

to determine the reliability ¢f the diesels?

C Either the reliabiiity, either == it is a little

that, It is in deternining whether the ardded

ALDERSON REPORTING COMPANY. INC,
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load €rom the pressurizer water heaters will degrade, will
or will not degrade, either the reliability or the capacity
or the capability? DNid you take intoc account the monthly
and fuel shutiown tests?

3 ($1T3E

1
)
-3

CRCIVIA) Taking into account tha
monthly tests, at least in my opinion, doces nct affect hYow
calculations are revieved.

#) ¥y next guestion: What use 4id you make of that
information? First I want to Xnow if you addressed the
test, if you included informaticn in ycur overall approach
to the problem; did you include information taken from the
monthly and -- I keep saying "annual tests," but you drogped

-

that in your response. I cm talking about the monthly tech
spec tests and the emergency featurs tests during fu;l
shutdown.

A (WITNESS TORCIVIA) ®hat the monthly tests verify,
in my opinion, is that the 2iessel was able to be lcaded up
to a 3000 X4 load, which has been specified and is the
rating cf the diesel. It has dcne that during that test
period, during the time of the t2sting. That is all that
test has verified. So that 3000 XW is accepted as the ltasis
on which ve feel we can safely ac ¢tc for loading that
2diesel.

0 That sntered intc ycur engineering Sudgment that

you couléd add the heaters, the tested ~-

ALDERSON REPCORTING COMPANY, INC,
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B (BITNESS TORCIVIA) Yas.
L LI - - 9 - - 3
- #LLS YOU CesSCrile the relative importance oz the

my calculations 23ain ==

» Ckay, Yy gquestion rade an assumption that
vyou had tvwo thingss: You had calculatisns, and you had
tests.

el e e T e - S o= T olr. B
(dITIESS TORCIYIR) That's ccrrecte. It has been

e

ished thre
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diesel vas capable ¢f carrying 3000 KW,

b

continued to say that if we limit ocurselves to the 3000 KXW,

- 2

ve will not in any vay degrade the diesel or change any

stics »f it we still will have the full 3000 XW

b
(=

characte

"

available to us to use as we Maye.

Q So the tasts were confirming your calculations?
) (WITAZSS TORCIYIA) Yes,
B (fITNSSS SHIPPER) Wha*t we would use thesa for, it

provided the upper limit of the loading.
A (ITY=SS TORCIVYIA) That we can ¢o to.
2% DR. JORDAN:

id you try t2 address at all the guestion ¢f

=
(29
w
(a4
W
b
pos
-
"
h
n
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o

wheother ths extri lcad of these heaters wcu
the reliability?

SR MR B T B ANSTYY g .
A (4I1T¥ZSS TORCIVIA) As indicated in
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because we are ctill under the 3000 limit. If I was gecing
to 3CC1, that 1 X4 would ba extra lcad. We may Pe cutting
int> the margin, but we are not == we are not exceeding the
capability -f what that diesel generator is rated for.

ilovatts, and the

)
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orizinal gualifications, I presume, are done at 3000

kilowatts, too?

2 (NITNESS SHIPPER) VYes.,
A (SITHEESS TORCIVIA) Yes.
- Your presumption is that the original

2 (dITNESS SHIPPEF) That's correct.
B (¥ITN=SS TORCIVIA) That's corrects

At the risk of probadbly getting involved in
something else, may I say this to the foards BRefore our
stulies were conmpleted, we had nade detailed 2nalvsis,

the veocltage

Iad

computer analysis, of not only the loads bu
dcops associata? with those loads, as each block want on.

1 4 M .
veloped during the start of motors,

it
LS
W
"
Y
e
w

And the dips tha

1 7]

ALCERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE., SW , WASHINGTON, D C. 20024 (202) 554-2345



10

11

12

13

4

18

18

17

23

24

25

9177

»a

at one point it went down cn our dips. And we have ailed

'

Qe

recognizes, that the pressurizer heaters ar purely
resistive type locads, and, as such, we d0 nct have that
other unfortunate situation where ycu have large in-rushes

that may disturb tiie systema. Fo that we felt comfcrtadble in
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tra 126 X4 on the diece
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that the diesel was to Le Kkept at.

CHAIR4AN SMITH: Uds. Weiss, is that of any help?

hat has d»een of help.
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Anéd I woul2 like to> know, purely as a matter of information,
what is the zuantitative reliability associated with the
testing pregran

o the gquestion,
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CHAIS¥ANY SMITH: If for nc othe
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come to a point whare the ruling is almost the flip of a
coin, and for no other reasonr, the ansver should be in the

record as pirt cf the profferedi proof. And also for

My opinion is it has probably gone somewhat

bevoand, but it is close enough that I think it sheculd be in

“

etermined from the tests -- are you talkxing
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=
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& -~
ned from the tests?

about that == as 12ter

'S

b
n
.

They have described the tests.

They stated theyvy relied on theme. We are entitlad to Xnow

have detailad information akeout the tests. And I simply ask
the Board t2 bear in mind, and for the Wwitnesses tc bear in

2ind, that they should answer what they know, and if they

There is no problem there. Eut that is not a basis for
objecticn. That is something for the witnesses to bear in

=2
'4.
IS
o
.

MR. TECWBRPIDGE: It is the reason why I have Leen

it is not a basis in itself for an objection.

NB. JCRDAN: One more observation. Cf course, MNr.

IR
la

Pollard and « Torcivia bcth know that the tests that they

are doing will not give guantitative data on the reliability
cof diesels. That has been 2xplcored in many other tests,

many other a2xperimantal =-- much experimental evidence.

There is guestion about the reliability of
diesels. This was a matter of concern to the Appeal Board,
as yout remember, in St. Lucie. 3But that is the thing we are

not going to ao into now is th= orisinal reliability test,

ALOERSON REPORTING COMPANY, INC,
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like 100 tests or something. But that was part of the

orizinal licensing, and we think is not, therefore, part of

CHAIRMAN SNITH: You may answer the guestion. Jo

CHAIEMAN SNMITH: Include in the guestion the
certainty that you are asking adout, the reliability which
has been demoanstratesd cr not demonstrated by the tests which
were referred to in the testimonvy.

¥S., WEISS: That's the gquestion exactly.

BY CHAIR4AN SMITH:

e Did you learn in the tests which you loccked at in
arriving at -- whether you could add this load == did you in

thosa ta2sts, did you make any 2determination as to the

guantitative reliability of the diesel systen?

e

(4ITY

v

SS TORCIVIA) Yot in terms of guantitative

diecsel

d us that th

r
(8]
’—l
0

reliability, no. It was 3 test that
had consistently carried 3000 amps during that period of

times But as to its reliability tomorrow aorning, I 4don
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please,

as follows: "Fu
baan verifi=2d 3s
addition to the
cff-site power
Would

-

which

the rated
being capable of
safety-related 1

¥R. TR
repetitive 0of gu
objection to the

simply 90in3 to

(%0ard

L

WE

the witnesses ha

have dcne this verificati

that the record

MRs T
whether there is

iscussei.

CHAIRY

WITNESS

rth the rated capacity

capable the heaters in

safety-related regquired during loss of

events.”

and every way in

heatars in adiition

oads?

OWBRIDGT: I suggest this gquestion is

estions that were asked before. I have no

zuestion then. My otiection now is we are

Q0 over the same ground of calculations.
conferring.)

ISS: I am not sure, Yre. Chairman, whether

ve given each and every way in which they

-
-~

ons But this so

am trying to dc¢

will absclut

-

-

W2RIDGE: would not object to a g

any way which they have not already

AN S¥ITE: let her aske. Overruled.

TORVICIA: Hnw wa verified the test?

ALDERSON REPORTING COMPANY, INC,
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3 I want yau to tell me each and every way in which
the rated capacity of the diesel has been verified as teing
capable 0of handling the hesaters in addition to the

safety-related loads required during loss of cff-site power

L) (WITNESS TORCIVIA) I helieve we have established

4]

a 3000 XW zating of this diesel is an accepted value. A

ted, wvas summed up

1% dnd
SiY ind

n
[
)
J
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f all cf the loads which were toc te put

O

the total X4 rating
on the dies2ls during emergency conditicn, added them ug,
came up to a number, and then added on 126 KW, which kept us

0 KXW

«
-

within the 20

As indicated by the previcus memo, the procedures
vill sc be set up. As alsc previously indicated, wvwe not
only develcped a loading in terms of the XKW which was going
to te put on, but we also develcped complete voltage studies
daring 2ach period 2f tim2 at which those loads were put on
the diesels. They are put on in blocks.

We have developed through computer studies and
analysis that we can safely put on those loads during thcse

various blocks, as required, and the pressurizer heaters on

$ Does that corplete ysur answver?
x (AITYESS TORCIVIA) Sec far.

ALOERSON REPORTING COMPANY, INC,
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9182
" 8, I think you rtated earlier == ¥r, Shipper stated
9 == that the addition of the pressurizer heaters will
3 comnstrict the margin, lessen the margin, detween 30CQO KXW anAd
4 the lcads represented by all of the engineered safety
5 featyres plus the pressurizer heaters. Can you tell me what
¢ the margin vas befcre and what the marzin will be now?
- 1 (§ITYESS TCRCIVIA) Using that gentleran's figure
g °f 2513, I think it was, which uas the load at that tine,
g assuming that is the full safety lcads, and ve add 126 X%
10 We have reducad the margin betéeen the 3000 accepted value
44 ©r whatever value it may be, by 126 KW, If that is what
12 meant Dy "margin.”
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C The letter that yocu read from earlier =-- or it's a
memcrandum, I aue -= date? Aycust 11th 1980, sianed by
you, tc C. EHaciman, subfect, Smergency Procedure 1202-2¢,

pressurizer system failure. It is lateled "Inter-O0ffice

t states that, quotes: “The operater is to verify

"

he diesel KXW is below 2874 before eneraizing pressure

heaters. The total continuous diesel lcad must be kept at

can vou tell me, please -- let me Jjust state that

-

gquestion slightly different. 4When read -- 2874 plus 126

is 3,000, That appears to me to leave no margine. Am I
misinterpreting this in some way
A (4ITNESS TORCIVIA)Y I 4on't knovw that we are

looking for any margin. We are using the generator to its
full capabilitiss. It has been accepnted and verified. And

we are using it to its most efficient and full capability.

2 (YITNESS SHIPPER) I think you have a difference

imits and operating limits. nhen ycu s» and

“
2
=

between desi
design something, you design into it a margin. W%hen you 20

it to its capadbility. It is

w
b |
s
Q

L2l
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0 Wha+t was the meaning cf the word "margin®™ if,
iuring the time it will be ogperated, it will be operated to
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meaning

heaters so that

-
rtizZel

That dces nct provi

That allows the o©
is that correct?
1 (4ITHNESS TOCRCIVIA
A (4ITNESS SEBIPPER)
highway using £C miles an h
marcine. If you want to go
conditions permitting. It
(Counsel for UCS
9 Assuming that ¥r.
original safety evaluaticn
1 and the staff reviewed th
of 2513 K%, and assuming in
1oading on the diesels will
increase from 2513 to 3,00C
1isel?
MR, TRECABRIDGE:
guestion. I have to have a
in there which I would ask
abocut ®r. Cutchin's ceferen

he osperators that they can
ters when the diesel kilowa“‘t,
that they czn cornect the

the total load on the diesel is
de a margin.
perator to use the full capacity.,
) That's correct.,

{t's like g¢cing dcwn the
our. You have five miles
€5, you still can go 5%,
1s the same analogye.
conferring.)

Cutchin correctly read the
teport for Three Mile Island Unit
2 diesels against a maximum load

addition that the maximum

now be 3,000 X%, does this

Ka affact the reliability of the
Mre. Chajirman, I object to the

rereat., There was an assunption
‘Se Aeiss tc restate, something
ce tc the maximum cacacity.
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w
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please read it back.

as

reguested.)

stands. HAr.

did not refer tc that as the maximum load cn the diesel.
S+ WEISS: That is not corract. Let me read the

language exactly from the safety evaluaticn report. Cuotes

"Maximum diesel loading in the event of an accident is 2513

KW, which is belnw the 2,000 hour rating of the diesels and
in accerdance witn Regulatory Guide 1.%."

"lLet me state, this procedure makes it absoclutely

clear that maximum diesel generator locad may be as high as

CHAIR¥AN SMITH: Is there any gquestion that the
two assumptions are not -- are you satisfied the twe
assumptions are comparable, that there would be no more than

2513 load and csafety conditions in an accidernt condition?
MS, WFISSs All we are saying is, assuming the

staff revieved a maxi.um lcad con the diesel generaters of

2613, I think that larguage clearly states that was the

maxinmum raviewad.

o
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mplicate
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much by putting in "assuming the staff reviewed."” If vou

vy

2 could just go directly *c the guesticn. However, 40 it your

-
-

6 » S increasing the maximum diesel generator load

7 from 2513 3,000 XW, does that affect the reliability of

ir
Q

g the diesel generatoars?

9 A (§ITXESS SHIP
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10 ~he piece of equipment has 2 nameplate rating on it, and

13 hor the reliadility of that pilece cf eguipment.

back with one fzo.low=-up
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15 3uestion.

)
0
Q
n
wm

-~FXAYINATICN -- CCHNTINUED

16

17 BY ¥R. POLLARD:
18 Q [s it your testimony, ¥r. Shipper, if you have a

19 Piece of elactri=al ezuipment such as a diesel generatocr

20 that it rated for 3,000 KW as its 2,00C hour rating, that

n if you orerated a diesel

=
'ad
r
o
fu

22 conditions is no differer

23 generator at substantially less than its rating?

24 by (A4ITNESS SHIPPER) VNow we 3et into life =--
2 No, gir. I vant to talk about the reliability of

25 .
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that the r2liability of the diesel generator in teras of its
probadbility of successfully carrying the load woul! not bde
affected 1f the load was increased from 2513 X4 t¢ 3,000 X9;

is that ccrrect?

LY (WITNESS SKEIPPER) In my opinion, that'’s correct.
0 You made an analogy »efore of the car and the

mac3aine. Is it your testimony alsc, with respect to a car,

t:at if you drive it at S5 miles an hour, its reliability of

LAl

carrying you safely would be no different than if you held
the accelerator to the floor, to the maximum capability of

the car?

-3
=¥
L
"
L

MT, WFISS: You can answer the guestion.

hasn't been any objection.

]

w

= |

NESS SHIPPFR: I would say it depends on the

Lo ]

L)

zircumstances.

e POLLAED: (Resuming)
Q It weuld nct depend upon *he circumstances in the

case of the diesel generator?

A (3TTV

(L))

<
-~

(%)
Vi
pe o4
-
L)
)
"
0
A

The set capeacity or capability
of the car is set at S5 miles per hour in my analoay.

Back again, ¥Er. Torcivia, to the portion of yocur
cebuttal “estimony where you were discussing the %rip and

r2aKkers on igure 1, and your testincny that in

O
=
"
«a
“
b
or
r
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duyring loss of offsite power events.
First, when you summed up the locads, what power
factor did you assume?

A (WITNESS TORCIVIA) I believe that was 85

)

percent. I do not recall the exact ficure. We did use a

0 The 85 percent pcwer factor or the .85 power
factor, was that applied to all loads ¢r 4id ycu use

different power factors to different lcads?

3 (3ITNESS TCRCIVIA) It vas applied across the
board, as I recall.

®) Including for the pressurizer heateis? ‘

A (WITNESS TCRCIVIA) No. I have already stated,

that is a resistor loal.

0 That's wvhy I asked yocu the guestion.
«8%5 a2s a power factor for all locads connected to the diesel
genarator while you weres summing them up?

B (WITNESS TORCIVIA) The lcads we summed up for
connected to the generator were the original lcads. That's
what I assumed you were talking about, which was the
emergency loadse. The pressurizer hsaters were addad to that

ad .

3

So i+t is within the 25874 X9, for all those loads

ALDERSON REPORTING COMPANY INC,
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3 (WITYESS TCRCIVIA) That's abdout right.
8 The Jovizes us2d to trip the distridution breaker

and the main fseder breaker cn overcurrent, can you 4describde
for me the types ¥ devices they are and how they operate?
2 (F3ITNZSS TORCIVIA) Those are the Westinzhouse DR

breaxers, which is =-- they're a particular type. Those
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c You can zontinue, but am only interested for ycau

L3

to describe how the devices whick trip the breaker on
overcurrent work. You d¢ as much as you wante.
A (WITNESS TORCIVIA) Hcw the Preakers trip

thought that's what you were referring to.

-

mechanically?
Q I am trying to figure out how does the bi2aker
sense cvercurrent, and then subseguently -- I am primarily
interested in how the overcurrent is sensed, rather than
physically how the treaker is tripped open.

A (dITNESS TORCIVIA) All righte The breakers have
thr2e trip ievices on them. Fach one of thocse trip devices,
the mechanical trip devices, is surrounied by a winding,
copper wvinding of wire coil cr what have you which is
sufficiently large to carry the amount of cor.inuous current
£or which the treaker is designed. As the current is --

goes thrcugh that =25il, 3 magnetic £ield iz developed withits
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. which in turn actuates a plunger within the
1l device for which the breaker is cperated.

¥You say they have t' e trip devices. You have
one. Can you describe the other two, please?
(WITNESS TORCIVIA) They are all the same. There
£ sach pole.

This is what is commonly referred to as a shunt
ce?

(AITNESS TCRCIVIA) Yo, sic.
Is there 2 name for what you have Jjust described?

(WITNESS TORCIVIA) The device I just described?

Magnetic-type devizces, long-term and shcrt-term tyre

designations.

n
-

distci aut

L]

the main

And what you have described is applicable to beth
ion brezakers and main feeder treakers?

(NITN=SS TOCRCTVIA) Not the distribution breaker.
Can you 3describe it?

(WITX=SS TORCIVIA) The main feeder breaker and

]

W
N

tre

- 3

Thank you.

This magnetic device, is that also sensitive to

that the guestion?

Lo ]
n

(JITNESS TORCIVIA)

Yes.
(4ITYESS TCRCIVIA) Acs far as the breaker is

ALOERSON REPORTING COMPANY, INC,
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concerned, it has nc respect for any type of current, except

curcrent, e it what it may.

-~
-

r

So that reactive current would trip the hreaker

just as well as real current?
A (JITNESS TORCIVIA) That's rorrcect.

DE. JORDAN: Just as well as what current?

M. POLLARD: I us

D
e

the phrase "real."

DR. JORDAN: I still can't hear.
¥2s; POLLARD: . Real.
DR. JCRDAN: By "real™ you msant in-phase?

MR. PCLLARD: VYes, the power current, as opposed
to the =-- the current asscciated with the phrase "kilowatt,”
and the reactive current being the current associated with
kilovolt, 2mperes.

BY MR. POLLARD: (Resuming)

Q You understood it that way, too?
: (WITNESS TORCIVIA) I assumed that muche.
e An I corra2ct that in sumring up the loads, had yocu

used a service factor of 1.15 instead of 1.0, you weculd have

com2 up with a higher kilowatt rating or a hicher kilowatt

total?
3 (WITNFSS TORCIVIA) Would vou repeat that, please?
Q In sumaing up your loads, you testified earlier
tiat you hau used a service fa:.or of 1.0. 2m I correct
that i€ you hat ussd a s2rvice factor 5f 1.15 your total

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., S W., WASHINGTON, 0.C. 20024 (202) 554-2345
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In that sense, using a service factor of 1.0 is in

«J

a non-conservative direction?

A (4ITYN

v

-~
S
-

TORCIVIA) 10 I don't think the

(7}

guestion is conveying the right thought. We did not use the

service factor of 1.0 as a convenience. All cf our motors

.

are rated 1.15, but their locads have been limited teo within

the service factor of 1.0. The service factor of 1.15 is an

)

extra margin which is available to us should that de
required under degraded voltage condition or other
condiitions which may reguics to maintain the torque to
provide tﬁe necessary pcwer for the flow of water, wha:tever
it may De.
Q Under such degraded conditions, those motors would
in fact operate at the higher service factor?

L} (WITNESS TORCIVIA) That is correct.

CHAIEMAN SMITH: Undar what kind of conditiecns?

« POLLARD: Under the d2graded conditicns.
CHAIRMAN SMITH: Degraded voltage ccnditions?

. POLLARDs Degraded conditions he referred to

[

in his previous answer.
8Y MR, POLLARD:s (Resuming)

Q Tur=ing to page 4 of your prepared testimony, item

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S'W , WASHINGTON, D C. 20024 (202) 554-2345



1 one at the bottom of the page, it says, gquote: "There are

2 three separate 2nd independent signals that produce this

3 safety action (accident) signal which will trip the

4 Pressurizer heatar loads.” Quote.

5 CTan you tell me, what are those three separate and
g independent signals?

7 2 (WITNESS SHIPPER) I think I am correct in stating
g the signals are 16CC pounds in th reactor ccclant system, 4
g pound pressure in the building, and 30 pound cressure in the
10 Suilding.

11 DR. JORDAN: I'm a little unclear. Are you saying
12 that those three things are the signals that trip the

13 engineered safety feature actuation signals, ESFAS, and that
,"in turn trips the pressure, trips the pressurizer heater

15 loads?

18 WITNESS SHIPPER: Ccrrect. ¢tither one of the

47 three will trip, and any one of the three will trip the

1g Pressurizer heater breaxar.

19 DE. JCRDAN: Any one of the three will trip the

20 ESFAS?

21 WITKESS SFIPPER: Yes, which in turn will trip the
22 brteaker.

23 DR. JCRDAN: Right.

24 3Y ¥2, POLLARD: (Resuming)

25 0 Durins your depositicn by UCS on the 26th of

ALDERSON REPORTING COMPANY. INC.

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




Yarch, 19%0, you roferred to the ES trig siynale, and
askad 3 similar guestion.
MRE. TROWEBRIDGE: SEs s1llard, would you mind
vaiting until we collect a copy 0of that depcsition?
MRe PCLLARDs Perhaps it is a2 good time to b

. - — et
CHRIRYAN SMITH: 311 right. se will return at
'-3 le
(A 12:09 s @
(¥hareupan, at 12:02 pe2., the hearing was

10

1

12
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1§
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recessed, receonvene at the sane
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taken it as a motion, ve might ask for

be treated as the day of service. It turns

motion. Therefore we would like tc take

Board's order which Mr. Zahler calculates

S¥ITH: You are st

BIN: I have a short preliminary matter,

SPITH; Is it about thais?

-
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correctly that we

w
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would regard it as a moticn tecause it

£ you think that ve are incorr-ct in
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that viewpoint, to20, you should make your arguments.

] t was a rteguest ¢f the Roard.

.
ri

- - . W - . -
It was served, as far as I can tell, at least on us and the
other partiss.

SHAIRYAN S¥YITH: 4We will set January S as the =-

MR, TEOWBRRITGE: January S, yves.

CHAIRYAN SNITH: That is the date for timely

MR, CUTCHIN: Yesterday, Dre. Jordan asked a
question to see if the staff could assist him in €indirng out
the applicability of Reg Guide 1.5 at both the operating
license stage and now.

Preliminarily, as best as I am able to determine,
as “r. Pollard indicated, the suide has not teen reprinted,
and the worids are the same as they were in that original
guide labeled Safety Guide 5.

With regard to whether the Guide was applicable to
T¥I 1 at the time of operating license issuance, I can only
read again from the Safety =valuaticn Fepcrt at the
cperating license stage wherein it states, "The electric
power system for Three ¥iles Island "nit 1 has been evaluated
to ensure that the guidelin2s of Regulatory Guide 1.6 is nmet

n tYe appropriate portion.”™ I am reading from again

3
-

Section 8.0 entitled "Zlectric :rowver.

ALDERSON REPORTING COMPANY. INC,
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With resrect to the on=-site gower system, 8.3 of

that same docurent, it states that the "AC portion of the
on-site system is redundant and split throuchcout in

accordance <¢ith Regulatcry Guide 1.5, with the exceoticn of

one swing bus at the 480 volt level for one containment
ventilation fan.” There it refers to Section 7.2 cf the

report wherein the words read, "There is cne exception to

the independent (split tus) design. One containment

ventilation fan agtomatically svings betvween two redundant

AC 2mergency buses in crder to satisfy the single failure
criterion under non-accident ccnditions. The swing feature

is bypassed under accident conditions. We reviewed the ‘
design and conclude that no single failure will permit the ‘
swing bus to interconnect the twec redundasnt and

non-synchrenized emergency buses cor otherwise precigitate a

loss of all on-sits power. On the tasis of our review, ve

conc luce tnai this exception is acceptabl~ since it

n.l'

)4
O

satisfies the single failure criter

Now, with respect to the guestion yesteriay as to

O

wvhether an automatic bus transfer switch such as that agreed
by ¥r. Corr2a to b2 within his understanding of what exists
at TH4T 1, that being one tha. enables the engineered safety

faatures valve control centar 1C to be powered from either

ot

diesel generator, the guestion was 4does that comply with

|

Pegulatory Zuide 1.6. The staff at present has nct focused

ALDERSON REPCRTING COMPANY INC,

400 VIRGINIA AVE , SW., WASHINGTON, D.C. 20024 (202) 554-2345
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Safety fvaluation Report I Jjust read from, that Peing one

& )
wa

bypassed under accident conditions.

that is cable of bei

Byt to answer your guesticn directly, a swirg bus

b

provision which interconnected the two diesel powver supplies

dgyrine acciient conditions would not, in the view of the
staff, be acceptable.
DR. JGRDA¥N: Thank you, ¥Kr. Cutchin. That is very

% s |
he&pf»}-.

ahereupon,

resumed the standi, having been called as witnesses Dv

Counsel for licensee Yetropolitan Edison, and having
rreviously been duly sworn, were further examined and
testified as £followss
CR0SS EXAYINATION -- Resunmed
BY MR. POLLARD:
. Safore we get back to the gquestion we wera

pursuing d»efore lunch, I would like to ask you, s
Tor=ivia, 1o vyou have with ycu the calcvlations which you

descrited in terams of summing up the loads on the dliesal

ALDERSON REPORTING COMPANY. INC,
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generatnr, identify the loads, identifying what service

e

actors and power factors voau used? Do you have those

rh

calculations with v w»?

b} (RITNESE TORCIVIA)Y - %0, sir.

G Do you have them back in your coffice?

A (NITNESS TORCIVIA) Yes, sir.

Q Woul? it be possible for you to provide me with a
copy 0f those calculations?

BRe T

n

OWBIIDG

"

3 Objection to the juestion. Such

gquestions should be addressed t¢c counsel.

MS. WEISS: Gc ahead and answer it, then, Counsel.

MR, TROWBRIDGE:; Would you repeat again what it is
you wish?

¥S, WFISS:s Yes, Mr. Pollard.

MR. POLLARD: ¥r. ‘Torcivia has described sone
calculaticns he has done to assess the loads on the diesel
genarators to make sure that they will not e~veed the 23000
kjlovwatts.

¥R. TrOWBRID vhether we will

“-ie

(]

.-~
L
Q
[ o1
W
L3 ]
®
W
wn
-~
P‘
o
Q

ding those

'4
0
©
s ]
(8]
O

e

v

pcoduyce from Parsippany for ¢t
calculations?
I obiect cn the grounds of timeliness. “r.

Chairman. I see ns reason why we shouldn't dispose of this

oan tha schedule that we have been on. This is

issue
matarial that could have been asked for before. I 4on't see

ALDERSGN REPCRTING COMPANY, INC,
400 VIRGINIA AVE., S'W , WASHINGTON, D.C. 20024 (202) 554-2348
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why =-- 1 hope not to have to bring these witnesses back

i17ain on this issuye.

depositions of the
Marzh 26, 1980. ¥r. Shipper was in that deposit un. NMr,.
Toarcivia vas not. We had no knowledge of “r. Torcivia‘'s
paersonal calculations unti’ we heardi that today, and we had
no reascn t5 believe that he had done them until we heard

that tcday. They are certainly not disclosed in the direct

¥R. TROWBRIDGE: I just reread the depositions.
Since it is goiny t¢c be apparently refarred teo, I don't
racall any reguest for Y¥r. Torcivia or informatica on this
subject.

MS. WEISS: We didn't knov Mr. Torcivia existed.

-

TROWBRIDG

i*)

"

FJ
(==

3 ¥r. Pollard aska2d -- if he asked

o
had )

a2 guestion to which ve didn't give a proper reesponse, I

i

the guestior

b
-

would like to h

m
n
f

B

¥S. WEISSs I am not alleging ary such thing. I

i

am simply 2lleging we had no reason to believe that such
calculations had been done or any perscn had dcne them, or

that they w2re going to be relied on in the direct testimony.

¥R. TRCWABARIDGE: Ycu dian't seek to inquire as %o
whe+her such calculations hz2d been made or were being mnade.

ALDERSON REPORTING COMPANY, INC,
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I object again. I see no reason why ve
protract this pieces of the heacing to 0 back over

and ra2sume hearinaes and c2ll hack wit

“
W
'»‘
0
[
[
o
*
=
o
2
wn

MS., WFISS: We den't have any particular

e

- e I . T a4 . - 0
believe it is gocing to delay the hearings anvye. £

copy of those calculations, as soon as we set back

office we can look them over, ®e hadn't asked tha
Witnesses appear and discuss them. If we see the

calculations and if this == if we think it is nece
question the witness about them, and if we can per

Board that it is nacessary *t" guestion the witness
them, that can de done the first day we are back h
assume thes2 witnesses will be here at that point

am guite sure we won't be finished with this Conte
CHAISMAN SMITH: We will take it under a
¥R, TEOWRRIDPGE: This is a late disccver
T have no>t heard the 3004 cause for late
aieguately addresssd.

D4AN SMITH: We will take it under

«)
o
e
(3

consideration. We will announce a ruling either a

of the recess or later tonight.

¥S., WZISSs:s All right.

¥e, Trowbridge keeps coming up with new
T don't cunsider it a late discovery reguest. It
motion t2 produce 3 document which =-- the existenc

ALDERSON REPORTING COMPANY INC,
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CHAIS:AN SMITH: That is why T said we would defer
ruling. I would like to lock at the testimony and see how
much notice you might have had, either directly or
inplicitly, that there would be caltulations.

8Y ¥R. POLLARD: {(Resuming)

Q ¥re Shipper, if I can summarize where we were
befocre the break and get back to the guestioning, I had
irected yocur attantion to Ttem 1 on page 4 of your direct
testimony about the three separate and independent signals
that producad the safety action, the signal which will trip
the pressurizer heater loads. and then you told me that
thcse three independent signals were 1600 pcunds in the
reactor ccolant system, and either four pcunds or 290 pc;nds
pressure in the building.

N (AITNESS SHIPPER) Let me state one thing. I a
almost positive the 1600 and four pounds. I am not one
hundred percent sure of the 30 pcund signal. I was trying

to get clarification on that over the break, over lunch, an4

)

I could not reach the engineer, the responsibtle engineer
thet would be available to give me that informa*ion.

Ts your concern cover whether or not it is a signal

)

from building pressure or is it your concern about the

b
s |

actual set pcint?

3 (WITNTSS SHIPPER) It is concern whether it is

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



building pressure. 30 pound signal is a set
the actuatisn systen as far

it trigzyers th stuation.

poeund siznal interfaces.

sentence

what

to get thi
get the answver?
I don’t know how

dITNESS SHIPPER) coulld possibly.

-

0f the encineer that designed the systen,

(4ITHYESS TORCIVIA) What dbearing 30 those values

have on this testimony? Could I ask that? They are three

£S signals that invclve, yat trip our breakers. That

all that concerns at least = from the ectrical
viewv. As to> the value,
bearing that

o

don't you expla
TROWBRIDG E & I may
misunderstood.

*Cs

ALDERSON REPORTING COMPANY. INC,
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that vas in gquestion in your mind, or whether there were in

f£act three signals?

WITNESS SEIPPER: It is the value and the

MR. TROWBRICGE: Thank you. I misunderstcod your

3Y MR. POLLAED: (Eesuming)

Torcivia, the concern is not whether it is 30

L
«
)
.

gounds of 29 pounds, but as ¥r. Shipper said, he is not even
sure it is a signal from the reactor building.

My further concern is whether or not in fact there
really are three separate, independent signals.

A (NITNZSS TORCIVIA) There are three signals.

¥%. TROWBRIDG

™

$ VYr. Chairman, at this point we
would suggest a break., We think we can get a guick answer.

CHAIRMAN SPITH: ight now?

All right, we will take a five minute treak, or
until ycu knock on the docor.

(A trief recess wvas taken.)

CHAIRYAN SMITH: Cn the record.

MR. TROWBRIDGE: ¥Mr. Chairman, it turns out we dc
not have a confident ansver and may not have a confident

ansver until the naxt break to the guestion put ty Yr.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, SW , WASHINGTCN, D C. 20024 (202) 564-2345
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the emergency ==

¥YE. TROWNERIDGE: That's correct.

DR. JORDAN: I thought they wculd te in the
Pestart Report.

WITNESS SHIPPER: I 4don't think they are in the

festart Report. They may te in the FS2R. I am sure they

)

are in the FEA®.

DR. JORDAN: There have been chances made for

WITNESS SHIPPER: That's what I'm not sure of.
DR, JORDAN: I think there have leen, but all

right. Let me not try to tell the Licensee what is in th

Restart Report.

e

¥R, TPOWRRIDGE: When we give the answver, I would

like to be sure t> give it richt.

¥S€. W

"

ISS:s Let's go on to another line of

questioning and return to that after the next break.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW , WASHINGTON, O.C. 20024 (202) 554-2345
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- + Willil turn then to sSOmMe guestions, Loe Qrcivia,

on your rebuttal testinony.
(Pause)
Yr« Trowbridge directed ycur attention to pages
4=3 and 4~-4 of ny testinmony, specifically item three, which
begine at the betteom of U-3 and continues on G-u,

And in answver to hi n, as I recall your

4]
il
e

v
n
o
.A
y]

ansvwer, you said the short circuit would not result in loss
of the pcwer supply.

Was that correct?

A (Witness Torcivia)s A short circuit at the
pressuyrizer heaée: terminalse.

Q And then you discussed the overcurrent devices on
the distribution breaker, the feeder breaker, and the main
bus Lreaker,

As I recall your testimony, vou testified that
with respect to the main bus breaker, that i1.s overcurren
trip set point was in the range of =-- perhaps you did not.

Can you tell me what is the set point of the main
bus breaker?

A (ditness Torcivia): You are asking what is the
set point?

The overcurrent that was required to trip the main

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW, WASHINGTON, D.C. 20024 (202) 554-2345
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bus bdreaker.

B (ditness Torcivial):s ''nder what conrnditions? The
breaker characteristics lend themselves to tripgring out
within certain time periods under varicus conditions. Are
you referring back to the short circuit cendition that you
previcusly stated?

Q Lat me back uo.

You described for me earlier how the cvercurcent
wis sensed for the main feeder breaker and fcr the mal. Ius
breaker, and you descriged a magnetic trip.

A That is correct.

() Could you then go on and describe the various set

®

points for that overcurrent trip for the main tus breaker,

I
4

and i£ you need to, tell me both the current and the timne
delay.

A (Witness Torcivia): I think if we refer back to
£igure one, the main breaker, which we consider the upstrean
breaker, has a time curve characteristic curve which can e
ad justed within range so as to obtain a certain trip point
for a certain amount of current.

I do not know if I am making myself clear. This
is a2 type of a curve which, as the current is increased, the
time required for the breaker to trip will decrease
constantly down the line.

Is that clear?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW., WASHINGTON, 0.C. 20024 (202) 554-2345
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The setting of that main breaker, as relatad to
the setting of the main feeder troaker, is such on the cuyrve

that the main breaker will trip at a time longer than the

[
O

main feeder breaker, and further vn the distribution
breaker panels, which are not electromagnetic == those are
the thermal magnetic type, and they toc have dafinite
characteristics, which when associated t~ each other, each
curve is given a time delay in a sense as the current tegins
to increase,

Q Let's see if I ca be more specific. According to
my notes, your answver with respect to the main feeder
breaker vas that the instantaneous overcurrent trip was in
the range of 1200 tc 1250 amps and it would trip in
approximately .2 seconds.

2 (Vitness Torcivia)s That is abcut right.

¢ Can you give me the corresponding trip set point
for the main breaker, the instantaneous trip?

A (Witness Torcivia)s: I am now reading from a
coordination curve for the correspornding point; if you are
saying 1250 amps, if you are picking that particular peint,
at that rating, as far as 2 main breaksr is concerned, it
would not trip.

It does not recognize that level cf current.
o) How high would the current have “> be to trip the

main bus Preaker within .2 seconds?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW., WASHINGTON, D.C. 20024 (202) 554-2345
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(Witness Torcivia)s It would have

vicinity of, I would say, about 8000 to 12,000

-

that would be about .2 seconds. I am using rough figures
there,

Q -an you briefly describe how a magnetic ¢rip

device can incorporate within it this current

Yes. As I =ay, these
particular breaxers, which are the man feeder breaker and
the main breaker are of the electromagnetic type; they have
ne thermal 2lements in thenm,

The magnetic €field which is surrounding the trip
elements is producing amperic turns required to actuate a
plunger. Now, within this plunger, there aie basically two
plungers involved. Cne is what ve call the instantaneous
and the othar, tim2 delay.

During the low current conditions, the time delay
plunger is gradually going up as the current is increased;
the orifices within the element which prevent th=s
contacting mechanizal arm f£rom actually tripping the

current, so it is gzradually going up under a +time delav.

» o

Should the current exceed a certain amnaunt -- and

in this case nrobably between 2000 and 10,000 amps =-- the

maguetic £i2ld is at such value that it will immediately

pall up a second plunger in there that actuates the

Y
‘u
_ ALDERSON REPORTING COMPANY. INC.,
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instantaaeous trire.
It is at that point where we Jet dcwn to that low,

low level of .2 of a second or thereabouts.

Q I want tc make sure I understocd your last answver

with relatively low fault currents, the plunger wculd move
up slowly.
RBut I thought w“at you said wvas duyring this time

-
A3iNg.

that the current would be incr

©

when you have sufficient

o
o
*

Is it not the case tha
current to start this plunger mcving, that even if the
current remains constant at that value, the plunger wvould
continua to move?

A (ditness Torcivia):s You are talking about
transient conditions; is that correct?

0 N>, I am not talking about a transient.

L2t's say ve have sufficient faulit current to

start the plunger moving on the time delay trip. !ssunme

that that current remains constant at that value, whatever

Is it not the case that the lunger continues to

t

ncrease any further bevond

P

move and that currant ne=2d no
that?

Is that csorrect?

e
-~
xe

itness Torcivia): The current remains

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., SW.. WASHINGTON, D.C. 20024 (202) 554-2345
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9211
constant. The plunger is now also constant. -t has arrived

level as it is going urpe.

w

at a certal

o

“J
El
"y

the current remains constant, the plunger will
stop at som2 point before it trips the breaker?

* (V¥itness Torcivia)s That is correct. There is a
~ounteracting force, a diaphracm within the assembly of the
trig == the trip elements. They are ccunteracting each
oth=r. The forces are counteracting each other, and there
vill be a stabilizing point at which it weculd no longer go
up.

Q According to my notes alsc =-- and correct me if I
am wrong == you testified that with respect :to the main bus
treaker, which on figure one is labelei "main breaker,” that
the time delay c¢n the main breaker is 15 seconds.

Is that corre~t?

A (ditness Torcivia)s I believe I said that the
tim= delay would be approximately 1% seconds for the short
current value at the terminals of the pressurizer heaters at
the short circuit.

e What is the magnitude cf that current?

A (Witness Torcivia): At the pressurizer heaters?

You postulated, in ansver to Yr. Treowbridge's

(& )

gquestions, a fault at the pressurizer heaters. ITs that
correct?

B (Yitness Torcivia)s That is correct.

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE, SW., WASHINGTON, D C 20024 (202) 554-2345
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b |

magnitude of current would that fault at the

.at

-

pressuri 23ters generate?

- -
el

(¥itness Torcivia): 3pproximately 4CO0 amps.

0 And this fault that vou postulated, what type of 12
fault is it and hew many hsaters are affected?

A (ditness Torcivia)s The fault that is deing
postulated is a fault at one of the breakers. In other
waris, the pressure -~- one pank of heaters.

¢ Yr. Tercivia, I am sorry; could yocu please use
your microphone. I have a very difficult time hearing you.

A (Vitness Torcivia): The faults that are being
postulated are faults at the pressurizer heater terminals,

Q Is this 2 line toc line fault, a line tc ground
faule?

A (Witness Torcivia): It is a bolted fault, line to
iine.

Q It is your testimony that such a €ault would only

draw 4000 amperes?

A (fitness Torcivia)s Approximately 40CC amperes.

L&)

Wnat limits that curcent to 40C0 amperes?

A (ditness Torcivia)s The circuit configquraticns

which inclu?e the characteristics of the diesel generator

working its way down the impedence of the breaker, the cable

impedence, the length of the cable.

A1l of those characteristics summedl vg together

'4

ALDERSON REPORTING COMPANY. INC,
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are th

current at

0
o
-
m
®
tr
Q
[
o

vould trip

2

approximately

mitina £actors that develcp the short

>"~§o

points

(Pause)

And the Jault you pcstulated was only on one
(ditness Torcivia)s: Cne bank 0of heaters.
Every heater in that bank has a fault line to
is your testimony that that Zraws 4000 amperes?
(diitness Torcivialg ije woull prefer ¢¢ say three
ed faule.
On all he2atere in that group?

(ditness Torcivia)s In that groups that is
And at 4000 amperes, that the main bus breaker
in 1% seconds?

(ditness Torcivia): That is correct;

1€ seconds.

Ykat o%her curcent, other thz2n the U4CCC amperes

did you assume flowing throvgh the main bus breaker at that
tims, if any?

A (ditness Toicivia): The main bus breaker would be
carrying the full locad of the bus.

C What is the total current through the breaker?

A (ditness Torcivials I beg your pardon?

5 v@ have a 4000 ampere fault current caused by the

ALDERSCON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON. D.C. 20024 (202) 554-2345
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to line fault cn every heater in a particular

ty
O
[
o
©
3"
.4
.,.
|
®
"

]

enerates 4C0C ampares.

groups his
T would presufe that since ¢cther lcads are
simultaneous being power from, for example, bus 1P, that the

ain breaker would be scomewhat

a3

current flowing through the
greater than 40C0 amperes.

Yy guastion iss when you ansvered the guestion

that the main “reaker would trip in 15 secconds, hcu much
current was flowing through the main breaker?
A (ditness Toreivia)s During a bolted fault

condition of that nature, the induction motor, which is the

bulk of osur lcad, would de contziduting fault current to

<

that fault. The apparent =-- as €ar as that breaker is
concerned, it would indicate that 4000 amps plus some
miscellaneous current around there, that may be flowing.
8yt most of the contributien is as a result of that faule,
whi~h is 2 bolted fault, would flcw to the fault.

In other words, the 4000 ampe includes all

ouTces.

U/l

contrisutions frsm all cther

A (7itness Shipper):s “aybe I can clarify this
position a little bit. At th2 time of a fault, the notors
become generators.

(Pauce)

Q Ve, Trowhridge asked you another gquestion, Mr.

ALDERSON REPORTING COMPANY, NC,
400 VIRGINIA AVE_, S'W . WASKINGTON. D.C 20024 (202) 554-2345
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Torciviae.

"
.

"
D
8]
"
.J
]
i

v

]

IEEE standard 3%4-1877,
then he a
section met.

crite

ind the

overcyrrent trip charac

&

& «
Pericdic ¢t

v
n

overall coordination sc
specified in

periormed as a series o©

As I recall ¢
you, dces the design cof
respect *o the pressuri

Fnd your answ

In giving tha
descrilte for me ths per
done at Three 4ile Isla
cverall

specified in the design

2 (Witness Torc

I am sorry, ¥

)

not the micrecphone.

use

coordination scheme remains within

9215

secticn 6.1

L attention to

shich appears on page 15 of that
sked you, vas the first critericn in

rion statess: "The breaker +*ime
teristic for all circuit faults will
terrupt the fault current prior to

ting shall demcnstrate that v

heme within the linmits

s

testing may de

£ overlapping tests.”

he juestion he2 aske2d yocu, he askaed
Three Mile Island Unit 1 with

zer heaters meet this criterion,

er was

-
i
mn
-

t anaswWwer == excuse me -- please
iodic testing that was or will ble
nd Tnit 1 to denoastrate that the

the limits
criteria.

ivia): We have a set program =--

t. Torcivia, I cannot hear if ycu do

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE. S.W, WASHINGTON, D.C. 20024 (202) 554-2345
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A ("itness Torzcivia): We have a set program 2f

testing all breakers and relayes at the glant. I telieve it

147

is approximataly every six nonths. I 40 not want that

-

tigure quot2d, but I believe it is.

(R4

icdic testing. In this case ve

Anyvay, it is a

L)
o
"

doulld be testing each breakew individvally and checking it
against the characteristics as specified :y the engineering
department, at least the maintenance dzgartment, for the
relay testing and maintenance department.

"y

That is the testing that will be dcne.

<)

Could you go into a little more detail, please, as
to the actual testing? How 40 you o about testing the
the main feeder breaker?

svercarrent trip, say, for example

4]
[

-

-

A (¥itness Torcivia)s: I assume you are looking for
a detailed proceduve for testing that would e in the plant?
Q I would like a little more description. I do not

say you have tc gquote from 2 procedure, but fcr example, I

-~
e W o

"

would like to kaow how do yocu simulate the fault curr
Wwhich fault current is simulated?

Yow ¢o you go about measurinc the time delays, et
cetzzra?

A (ditness Torcivia)s In the testing procedure we

f

do not simulate fauls current. We provide toc the tester a
nonber of test points to which he has to test the Dbreaker,

earrent type of box which provides hia with

L
0
»
]
w

ALDERSON REPORTING COMPANY. INC,
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. 1 sufficient amount of current to run those tests, whether it

"
o

2 te 200 amps, S00 amps, 1000 amps, whatever it =might De.

3 H2 alsc has a time clock or 3 cycle counter,

4 depending on how detailed we want the tests. He records al’
s that; submits it to the 2nsineering deparement for review
¢ and approval.

7 0 Axn T correct that in order to justify the restart

; g °f Three file Island ‘with the circuit breaker arrangement

(ad

you 2re relying upon these tests to assure that the breaker
3

10 coordination can de relied upon to isolate a fault in the
11 Pressurizer heater vithout loss or tripping of the main
12 breaker?
13 Is that correct?
. 14 A (ditness Torcivia): Flease repeat that again.
15 How loss of --
16 Q Are you relying upon these periodic tests as a
47 basis for saying that Three Yile Island Unit 1 is safe
18 ©nough to restart considering the arrangement Ly which
19 Pressurizer heaters cculd be powered from the onsite power
. 20 supply?
21 A (ditness Torcivia)s: Yes. We are relyinc upon the
22 repeatability and the accuracy ¢f the breaker on these tests.
23 Q So it is important that these tests be done, then,
24 in your view?

25 A (ditness Torcivia)s And they are done.,

ALDERSON REPORTING COMPANY INC,
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aould you think that they are igpcrtant enough
he incorgorate? in the ta2chnical srecificaticns to rag
hat they de done?

(ditness Torcivia)s I am 3just trying

actually are in there. 45 not khow if I

shether they are or nct, 4¢ ycu think they should

(Pause)
A (ditness Torcivia)s 7T see nothing wrong with that.
Q I an not asking if there is anythine wrong with

am asking wvhether or not it is important enough that

L}

its
these tests be done to make sure that we do not result in
iegradation of the onsite pcwver supply, that ve cught to
require that the tests be done.

* (Witness Torcivia): I wvould say that thev
certainly are important enough tc be done. I am Just trying
to think of the test procedure which is already set up for
which ve g0 so far as to test each individual rcesistor.

Yes, I would incorporate thenm.
T will see to it that they are if they are not

already there.

ot
O

"
s

. Have you 3iven any thought then as how oft
such tests should be done?

(ditness Torcivial)les I have had great deal of

g
»

£act, 1 ray have

)]
v
-3
w
o
P2
®
"
Q
",

experience with bresakers.

ALOERSON REPORTING CCMPANY, INC,
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helped in developing somre of them. ¥y persconal feeling is,

based cn ny experience, that if

'S

hey were done once 4uring
each refuyeling cycle, I would feel comfortable.

G The last sentenc~ :f this criterion one in section
6.1.2.1 0f IEEE standard 3sRu-1977 statess: "This testing may
be performed as a series of overlapring tests.”

If I understood your previous answer, this is

pracisely <¢hat you are doinz: you are testing each braaker

-

e

|
(28

ently aad ycu will then, as a result of the tests of

[

n e!

L # )

or

he individual bra2akers, you will then conclude that the
breaker coordination is properly set and that therefore you
see no need to try and simulate a fault or actua ly »sut in a
fault to make sure that the breaker cocrdination woris as
You expect it to.

Is that correct?

2 (¥itness Torcivia):s That is corrcect.

(Paus=a)

- 2id I understand, then, in the ansver to the
further guestion abdout whether criterion two, which reads:
"The power source shall supply the necessary fault current
for sufficisnt time to ensure the proper coordination
vithout loss of function of Class 1E lcads,”™ that vcur
answer was, vyes, the diesel genesrator has adeguate pover for
fuynctioning of the breaker.

Was that your ansver?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W.. WASHINGTON, D C. 20024 1202) 554-2345
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B (Witness Torcivia): That is correct.
O Can you explain to me what that means, that the

diesel zenerator has adeguate pover for functioning of the

treaker?

B (Witness Torcivia)s That means that during the

La

a fault both the generator and the diesel will be

cd ©

[ =0

per
able to supply that amount of power regquired to operate
those lreakers without any failure on their part. There may
be reduced voltage, but without a slowing down and doing

that within the period of tine required to operate that

eguipment.
- Have you looked at hew €ar the veoltage would drop?
A (ditness Torcivia)s During the 40CO0 amps?
Q Yase.
A (ditness Torcivia): The u00C amp figure

represents the egquivalent 5f starting srobably -- prodably a
700 horsepower motar; in other words, the in-rush fronm
approximately a 700 horsepover engine. That is just
grabbing out a figure. That is no problem for a diesel which
is actually stacrting up a 70C horsepower motor, which is
something which is done without protlen.

As far as the voltage dips go, the vcltage digp
will Dde momantary and almost immediately corrected by the
regulatcer.

c You are zaying the voltage on bus 1?7 will not 4rop

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S W, WASHINGTON. D.C 200u4 (202) 554-2345
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very low lelcocw u4BQ volts?
A (witness Torcivia): No.

on that basis 460, if it is oricinally established.
»! Can you explain why i€ the vocltage only dreps to
460 all the other loads on there start acting as generatcrs

rather than loads?

(Fause)
b (Witness Torcivia): Say that again?
Q ¥z. Chipper interrupted and helped clarify

before; he said during this fault the other motors
connected t2o this bus would be acting as generators in
helping to clarify vyour statement that the total current
through the main breaker due to a line to line bolted fault
on every pressurizer heater would be only 4000 amps.

¥y gQuestion iss if the diesel generator is
capable cf supplying the fault current and the voltage on
bus 1P 4ces not 1rsv much, not even lower than 4£C, why 4o

a

0

t a

u

the other load

0

generators rather than loads?

-
-

-
[
2

A (4itness Torcivia): They are not acting as

generators in the sense of which we are accumstomed to think
of and which they provide a veltage together with lcad.

They act as somewhat inductin type 3zenarators in which they
are feeding back into that locad whatever current they are
developing because the rotor is slowine down 1s related to

the stator, the stator voltage and the freguency of the

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



2 It i=s at that point that there iz a feedback of

3 current. Now, during that reriod of time, there is a

12gradation of voltage, and the reason it is acting as an

induction generator is »ecause tnere iz a certain amocunt of

condition

degrading wvaltage developinge.

it is not feeding back to the bus a voltage. I do

if I am making myszelf clear. It is not tha: type

generator we are talking about so that it will not

10 Maintain -- it will net contribute to maintaining voltage on

11 the bus,

12 ? Thank you.

13 The next guestion, according to my notes, that ¥r.
‘ 14 Trowdbridge asked yocu =-- and correct me if T am wreng on the

1§ Juestion and your insvet.

16 ¥r. Trovbridge asked yous 1is there a circuit

47 breaker available today that can be tripped other than by

1g Sensing fault current?

19 At least, that was the thrust of the guestion.

27 And your answer was NO.

21 A (ditress Torcivial)l:s I said not to my knowledge.

22 0 I have a different guestion: is there avajilabl

;o today a device which would meet the defiaition of a safety

24 3Tale isolation device as specified in FRegulatory Zuide 1,752
25 Ll (¢itness Torcivia)s 2ind that definiticn, would

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE,, S W WASHINGTON, D C. 20024 (202) 554-2345
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you mind detailing which pare?

¥, * ° 1

-
bl

ta
L.
“l
"
..

think there i: potentially an

w

.
-

(&)

e LN
argument of the definition between us 2f %eqg Guide 1.7S5.
Could you supply your definition with your guestion.

(Pauyse)

¢ In order to 4o that for you, I nust first read you
from IZEE standard 284~1974, the definition of "isolaticn
device™: "A device irn a circuit which prevents malfunctions
in one section of a circuit from causing unacceptabdle

influences in other sections of the circuit or cther

And then Regulatery Guie 1,75 sayss "Section III,
Isolation Davice”™ -~ which is where I Just read from =--
“should be supplemented as fcllows: interrupting devices
actuated only by fault current are not considered to be

isolation devices within the context of this document.”

My question %o ycnu is: it there availaldle teday a

device that would meet the definition of isolaticn device
vithout bdeing - ~tuated only by a fault current?
A (4i-n~ss Torcivia)s The fault current is the one

thing that se’-ii'e measuring, primarily are interested in,
the fault curren: being directly developed and under voltage
conditions throu.h which we can actuate an undervecltage

device.

ALDERSON REPORTING COMPANY, INC,
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°, Y54 are not using the aicrophone.

* (ditness Torcivia) I 40 not know of any device

..
¥

which measure current without it directly or indirectly
having us measuyre ite.
C That is not my guestion.
Is there a device available which would prevent
malfuncticns upstream rcaused by a fault downstrear without

the necessity of even measuringy or detecting the fauylt

cutrent?

(Pause)
* (Vitness Torcivia): I do not know cf any.
Q You say you 4o not know of any?
B (ditness Torcivia)s No, sir.
Q ¥r. Shipper, dc you?
A (Witness Shipper)es I know of none.
Q Then do I understand your answver, that to the best

of your knowvledge, staff has never found acceptable any
isolation device in any circuit that meets Reg Guide 1,757

MR. TROWRRIDGE: Could we have that guestion
again., Could ycu stick to your definiticn? Maybke that
would be simpler, unless you need to =-

(Counsel for UCS Conferrcing)

MR. POLLARD: Ms. Weiss says I should withdraw the

question. I will fo0l.%w her advice.

ALDERSON REPORTING COMPANY, INC,
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the apprlication o0f what are referred to ag isolaticrn

transforaers?

-

(Witness Torcivia)s Yas, sir.

s i3 1t not possidl: to design a transforaer to
protect against faults on the secoundary from being reflected
to the primary?

A (ditness Torcivial)ls It is possiltle to have a high

.
J

iapadenc

w
o

ransformer put into the circuitry so as to limie

the current to a value which will not z2ffect the diesel --
rather, the upstrean dus. I would rather not use the word
"diecel."
That can be done.
¢ It is also possible to design a saturabdle
transformer?

A (Witness Torcivia): Well, if you mean by that a

three legged transformer in which saturatisn =-- you can make

'}
~

ternal saturation -- it is pcssible to design it that way

™

t

0

b
-

1at is shat you are talkinzy about.
2ut a typical high impedence transformer is
possidle, and ther2 are proilems that develecp with it.
There is nothing for nothing.

» That seems to be a characteristic of engineering;
e

i agree with you, and certainly instrumentation circuits as

d be a

[

opposed to power circuits; an isclation amplifier wou

ALDERSON REPORTING COMPANY, INC,
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an isola

Yes. As

tion device

between -+ yes. AS an isolaticn device.

C So there certainly are availabdle to day devices
which could meet the definition of "isclation device” as set
forth in IEEE standard 284-1877 aven with the modification
set forth by the sta‘ff leqg Guide 1.737

A (ditness Torcivia)s We are ceming back to
directly or indirectly affected bythe current.

Q You may expand on your ansver. Please answver my
guestion first and then you may explain it.

A (ditness Torcivia):s Do you mind telling ée what
device it is that is available?

Q I thought that was just what we had gcone through
prteceding -~ I was just trying to summirizas, that it is

possible to design and there

either prevent or limit
without the need
directly or indirectly.
Isn't
(Pause)

A (Witnecss

high

the reflection of f£fa

to detect

Torcivials

trancsformer

are availabdle

t

[+
=

"

t

b

or megsyare the fau

that the caze?

isolation devices,con

ALDERSON REPORTING COMPANY, INC,
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devices which can
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Wwe are coming back tc the
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¥S. WEISSs ¥r. Chairman, I wculd like toc have the

dacument that Yr. FPollard is “2istriduting marked €c

"

ldentification as 'CS 28, The document is marked at the top
"Interoffice Memorandum GPU Service,"™ the top right. At the
top left it is marked "EPEI/R0/0010, August 11, 1980,
Subject: FEmergency Procedure 1202-23, Pressurizer Systenm
Failure, to C. Fartrzan.”
It is a one-page memorandum signed ry J. Tecrcivia.
(The document refesrred tc wvas
marcked UCS Exhibit No. 28
for identification,)
BY M2, POLLARD: (Resuming)

Q ¥r. Torcivia, the introducticn te the meac which
-=- @xcuse me. First, could you‘;lease tell me the capacity
of C. Hartman whom you directed your memo to?

B (4ITNESS TORCIVIA) He is == 1 don't know if you
vould call him superviscry electrical -=- I rtelieve he is the
suparvisory 2lactrizal man at the Island with whom wve
conmynicate to have things done in that area.

° Just €or my information, can you tell me the
capacity of the tvo peoprle who received carben copies?

A (4ITN=SS TORCIVIA) Zho is that? What are their
names again, gleas=2?

e T am hesitant to try t¢ proncunce them avself, sc

gerhaps you can help me.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW., WASHINGTON, D.C. 20024 (202) 554-2345
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2 (WITNESS TCRCIVIA) Give me a minute. Steuydal,
Yr. Studell was the manager ¢f the Fngineering Deparcment at
that time. He is nc longer with uss Yr. Cronterger is the
manager of Zngineering Systems, the head of our aroup. We
call it Technical Design Services, Technical Services.

c All three ¢of these pecple are employees ¢f either

A (RITNESS TORCIVIA) GPU.

C In the introductory pac
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above procadure, b2ing Emerzency

)

state that it "has been reviewed in conjunction with
testimony which vwe are to develop relative ¢0 the
pressurizer heaters. As a result of this review, we have
the followiang ccn-enté. and to satisfy the basis of our
testisony, a request fcr scne changes."”

¥y question is what basis under ycur testimony did

you think these changes vwere necessary %2 in Jsrder to

“

o

ot
b

“
h

<
2

(dITNESS TORCIVIA) We wanted to make sure that

ae

the load, when the pressurizer heaters came in 2%t a later
date, after a number of our other data was develcped, and we
wanted to make sur2 at this rzoint that the locad which we
were adding on as a result cf the pressurizer heaters did
not exceed the total generateor allowable load of 3000 ¥4,

Q And you 2nd ycur letter by saying "lLet us kncw i€

ALDERSON REPORTING COMPANY. INC,
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these progposed changes will de included in the procedure.”
Have you reca2ivad a resgonse?

A ($ITsFSS TORCIVIA) They are goi

b J

¢ tc ke
included. That is a polite way of saving “do0 it."

Q I see. You have control cver these gentlemen, Is
that the case?

B (WITNESS TORCIVIA) They are being included richt
now, and they will te reviewed by us.
» Would you please refer %o Emergency Procedure
1202-19, which is JCS Zxhibit 19,

A (dITNESS TORCIVIA) VYes.

Q I ascume because of the date on our exhidit, which
is lugust 27 of 1980, compared to the date on your document
which i3 Auzust 11, 198C, that at the time you prepared your

letter, you were referring at that time to Revision 11 of

fmergency procedurs 1202-29., Am I correct?
A (dITHNESS TORCIVIA) That is correct.
# With respect to your first suggested change on

Item 8 on page 12, I note that that apparently has not bSeen
incorporated, whereas your second suggesticn abcut the 150
amps insteal of 13C amps appar=ntly has been. I anm
referring particularly in Sevision 12, pages 12 and -~ page
12. Bcth things are on there. 0On page 12 the note reads
"Only one group of heaters may be powered from an ES bus at

a time,"™ and at the rottom, it is Step G, it refers to the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554-2345
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less than 150 a~ps.

I am wondering why one change at leaest partially
has been incorporated and the other hags not.

<aft you expglain that?

A (NITNESS TOBCIVIA) I was aware that that change
haidn‘'t teen made, and we intend to get 3 made.

G So with respect to Items 1 and 2 in your letter,
it is your testimony that pricr to restart, Emergency
Procedure 1202-29 willk de revised as you indicate in both
Items 1 and 27

3 (WITNESS TCRCIVIA) That is correct.

. ¥ith respect to Item 3, does the current verson of
1202-29, which is Revision 12, does it appear to ke in
aéc:r:ance with the latest acdification of the plant wit!
respect to the Xirk Key Interlccks?

A (WITNESS TORCIVIA) VYes.

# Have you reviewed Amendment 22 to the Festart
Report with particular emphasis on this Kirk Xey Interlock
systen?

kY (AITNFSS TCRCIVIA) I haven't compared the twc, if
that is the guestion. I will be honest, I have nct had time
to compare the two. That is on Restart 2178, as compared to
the two. I have not yet compared those twe,

® T don't really want to ask yocu to 40 too auch
during breaks, but I would like to kncw before you leave the

ALDERSON SEPORTING COMPANY. INC.

400 VIRGINIA AVE., S W . WASHINGTON, O.C. 20024 (202) 554-2345
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this interlock system as it now appears in the Testart
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Report through Amendment 22, and whether ¢t
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Revision 12 of Zmergency Procedure 1202-29 bcth reflect the

odification or the

"
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n
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o~ 4 b ol
atest proposed design £or Three

Do you think that is a request that is capable of

A (IITNESS TCRCIVIA) I think we could by comparing

0 We don't need to do it right this minute. I don‘'t
want to give you something that is so impossible to do you
can‘'t do it.

Now, with respect to your August 11 menmo, let's
focus first on Ttem 2, which is at least partially
incorporatad in Sta2p 8G on page 12 of Revision 12 of
Tmergency Procadure 1202-25%. Wwhat information is available
to the Thre2 Mile Island Unit 1 operators to determine the

1cad on the diesel generators?

A (WITNTSS TORCIVIA) Are you referring to that 150
amps?
Q No. First I am referring to your statement that

they should add a note that says "Verify that the diesel KXW
is below 2874," and then you continue tc say that the total

continucus diesel load must be ket at or below 3000 XW, and

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE.. S.W.. WASHINGTON, D.C. 20024 (202) 554-2345
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By guestion is what information or instrumsnts dces the

operator

1S 00 ea

the

A

L]

~
<

have available to him to determine what the X% lcad
ch 1iesel?
(FITHEZSS TCRCIVIA) +“hat YW load is on each diesel?

Ya

)
ui
.J.
"
.

’
(BITNESS TORCIVIA) It has a watt meter.

H2 has one watt meter for each diesel generator in

contzrol coom?

L&}

O

.
'l
P
n
m
H
-

(WITN®SS TCRCIVIA) Cne watt meter for each
In the main control roon.

(§ITNESS TORCIVIA) In the main control roonm.
What is the range of that meter?

(HITNESS TORCIVIA) I don't know. Cffhand I don't

remember.

KW ?

Q

)

L8]

Would you agree with me it muzt =t lzast be 2200

(§ITNESS TORCIVIA) That's right.

Presumably somewhat higher?

]

(4JITHESS TCRCIVIA) Usually 25 percent higher.
What is the accuracy ocf the neter?
(#ITHZSS TORCIVIA) Those are contrel rcom type
1 parcent, approximately 1 percent.
One percent of full scale?

(

ITWESS TCERCTIVIA) That's about righte.

¥
5

Assuming for the time being that the maximum range

ALDERSON REPORTING COMPANY, IN7,
400 VIRGINIA AVE , S W . WASHINGTON, D.C. 20024 (202) 554-2345
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3000 KW, its accuracy would be plus or minus 30 X%?

(4ITNFSS TORCTIVTA)

what is the resolution of the meter?

In other

words, how closely can a human being read the meter?

A

(dITNESS TORCIVIA) Those are graded -~ I w

O
o
. -
o

say he can read that within probably 5 ¥¥W.

y i
A

would say that if the faull
You mean == let me see if I understand this. We
have a meter that at least goes up to 3000 KW, and you
proposed an instruction that he must keep the load a2t 300C,
at or below 3000 Kd. It is your testimony that he can tell
the difference from this meter Lbetween.3000 KW and 300€ XW?
A (dITNESS TORCIVIA) YNo, in reading a meter, that
type of an instrunent, they ares graded in proportiocon.
Probably this is 1, 500, 1000, 1500, 2000, 2%00. \Now, each
of those, at that first band, which is at zerc tc 500, will
be broken down into probably 5C portions of 1C KW each. &

result ¢f that, the manner in which he locks and reads, I

-
=
'_
|
w
o |
[
0
O
“
"
o
a
-

1ink it is reasd>nalle to say he may read wit

Q
L2

3 tc 5 Xde To tell you otheorwise would be --
(» So it is your testimony that the operator using

stinguish hetween 30CC XW and 3CC5 XW.

=}
e
’A

this meter c-a

CECTIVIA) DNepending on the angle he is

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE. S W, V/ASHINGTON, O.C. 20024 (207) 554-2345
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t, within two, three or four, five X4. There

b

w
(.l
fn
b=
"
/]
w
&5
be
]

g

will be a ¢

v

rtain amount of visual inaccuracy there.

You have physically locked at this meter, is that

«

correct?
A (WITNESS TORCIVIA) T beg your pardon?
Q You ghysically have examined this meter cn some

occasion?

b (RITNESS TORCIVIA) ©BNo, sir.
Q ¥You havan't lcocoked at the meter?
A (RITNESS TORCIVIA) No, no, sir, not that

particular neter. You asked me for my experience. I anm
talking from my experience of instruments of that nature.

Q I do not recall asking you about yocur experiencee.
I started off asking you what information is available to
the Three Mile Island Unit 1 operators. I am trying to
focus on =-- the purpose _.f this line cf gquestioning, ¥r.
Torcivia, is you are recommending that the emergency
procedures have a note in them which you have suggested to
be the exact woriing, "Verify that the diesel XKW is below
2874 before energing pressurizer heaters. The tctal
continuous i1iesel load must be kept at or below 3000 XW ."

You and Jdr. Shipper have also testified that the

2000 hour rating of these machines is 3000 XW.

What I am trying to determine is, althouch your

instruction may be technically accurate, I have scme

ALDERSON PEPORTING COMPANY. INC,

400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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gquestion abcout whather or not the vperators have the

Frpp——
instrufen

ot

ation by which they can accurately fcllow your
iastructions.

As I understand your testimony at this point, you

have not physically looked at this metere.
A (4ITVESS TORCIVIA) No, noe
Q Let's turn to the section about the 150 versus the

130 amperes. What information to the Three Yile Island Unit
! operators have to determine the current to which you are
referring?

R (NITNESS TORCIVIA) An ammeter.

Q Specifically with respect to Figure 1 of your
testimony, can you identify for me where the current is
occurring that this meter reads?

A (WITNESS TORCIVIA) There is a current transformer
retween the bus there, the so-called 1P bus, and the main

breaker feeder, the arch ¢f the main breaker feeder.

t
w
ot

& me s=2e if I understocd your answer.
Referring to Figure 1, there is a bus labeled 17,
Directly below the bus there iz a circuit breaker lalbeled
main feeder breaker.
LY (4ITN=SS TORCIVIA) I want to correct that
statement. It may be above or below. I don't recall. I

happened to mark it adove. It is in that line, in that

h

f2eler breaker currsnt transforner.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, . W, WASHINGTON, D.C. "0024 (202) 554-2345
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1P through the main feeder breaker, and if the Xirk Key
Interlock disconnect device were installed down through
there, down through the distribution breaker panel into the
heaters, there is an ammeter to measur2 the current »on that
circuit.

A (WRITHNESS TORCIYIA) 1I'm sorrys

dould you say that again, ¥r. Pollard?

L]

My conmment was I 4don't like to keep interrupting
you, but I just cannot hear you if you don't uyse the

microphone.

A (dITNESS TORCIVIA) I will do my best. All right.
Let me correct that statement. The curcent

transformer, we are talking about the current, ve are

reading, we are reading the total current to bus 1P, that

o

180 ampse That is coming from the 4160 side.

then, is the 480 veclt

"
W
=)
r
4
®
i
3]
D
r
D
W
oW
P
o]
Q

Q The cur
current essentially flowing through the breaker which is

labeled main breakar?

3 (NITNZSS TORCIVIA) That is correct.

Q So the ammeter is reading the %total loads on bus
1P.

A (FITNESS TORCIVIA) That is correct.

T'a scrryes, I misla2d you £5r 2 minute.,

ALDERSON REPORTING COMPANY, INC,
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approximnately 1200

1200 a

approximately

150 amps on the 40 v

close to 1200 amps ©

if you translate fro

3
-

your currzent wculd

you tell me

el
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£cr your recommendation

s

mps to 1

ORCIVIA)Y I exactly sure where

Cur interest in that area was to

he 1P bus which

ng fed transformer, and our

tain an maintain

amps on that 1P bus, limit ocurselves to

-k

mps on that bus, and ocn the basis ¢f the

olt side, it would give us approximately

n the secondary side. In other words,

m the #4150 side t= the 48C volt side,
ncrease 5, +5 times.,

ALDERSON REPORTING COMPANY, INC,
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° Lat e back up to make sure I understand. The
meter which 1is reading th2 150 amperes is measgrinc the

curtent on the 4160 volt input to the transformer shown

A (WITNZSS TORCIVIA) That is correct.
Q You vanta2d to limit the current through the main
breaker to 12 amperes

\
\
|
above bus 1-P
|
A (4ITNESS TORCIVIA) Yes.

(]

What was the basis =--

° (FITNSSS TORCIVIA) Pardon me, ¥r. Pollarde 1I'm
just trying to think if that was 1500, 1600 == I believe
1-P, bus 1-P is 1600 amps.

I apologize again. I was thinking of another
bus. That is a 16C0 amp bus there. We want tq l1isit that
£o 16C0 amps. we have another case where we want to limit

it to 1200 anaps and for some reason or other that came tc

mind.

Q “hen you say it is a 1500-amr bus, you are
referring to bus 1-P and 1-S, each of those

A (4ITN®SS TCRCIVIA) That is correct, yes.

Q Vo I understand, then, finally, that the basis for

your recommending that he note in the procedure be changed
to 150 amperes is *.at, with 150 amperss on the 4160 wvclt
side of the transformer, that this would correspond to 16C0

amperes on the 430 volt side of the transformer?

ALDERSON REPORTING COMPANY. INC,

400 VIRGINIA AVE., S W, WASHINGTON, 0 C. 20024 (202) 554-2345
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A (RI

TNESS TORCIVIA) That's correcte.

e
=
[
(a4
-
=
0

Srecaution that you have cecommended in

38}

(=
[
=

itenm to it that current to 150 amperes, is that before
or after the heaters have been connected to the bus’

i (WITNESS TORCIVIA) The 150 amps again would be
after the heaters have been installed. I thought T had it
har2, quotes "If the curr=ant exceeds 150 amps, the
fcllowing loads may be removed,”™ which is to limit that load
to> 150 amps under any and all conditionse.

C I have to agree with you that that is a correct
interpretation of Emergency Proccedure 1202-29 as it now
exists. I am asking you to search back in your memory as %o
vhather or not that is what you intended when you made this
recommendation back on August 11th, yhen Revisicon 12 didn't
exist?

A (WITNESS TORCIVIA) I definitely did intend it,
for other cr2asons. wWe were making some load studies in that
area and ve wvanted to keep that bus within limitations for
other reasonse.

Q Your intenticn as to whether or not at any time,
either before or after the heaters are connected, whether
the current could exceed 15C amperes, Lecause 2as the
procedure now reads it leaves you with the impression that

for some period of time the current may actually be higher

than 15C amperes, and that if so the operator should take

ALDERSON REPORTING COMPANY INC,

400 VIRGINIA AVE., S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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r3
o

would be a different situation than if the

o

procedure said, make sur? that the lcads on the ftus are such
that after you had the pressurizer heaters the current would
still be below 150 amperes.

A (SITNESS TORCIVIA) VYes, I think that would help
clarify it. I cannot help but agree with you, to clarify to
that extent.
4y question is, which did you intencd? Did you
intend that the current never g0 above 150 amperes or did
you intend that it is all right if it did go above 150
amperes as long as the cperatcr, at scme time subsequent to
that, removad loads?

A (WITNESS TORCIVIA) Nc, the intent was that if
there shoull be shsrt swings during starting conditions or
anything of that nature and it goes 150 amps, do nothing;

If it goes up to 150 amps as a stabilized conditicn,
immediately take action to lower.

Q Would you agree with me, then, that the curcent
rarsion of 1202-29 does not accomplish that obiective of
yours?

A (4ITVESS TORCIVIA) I think in the minds of the
operators it has. It has never brought that up. I carnrnot
help but agree that it would help clarify it if that were

expanded uopon.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW., WASHINGTON, D.C. 20024 (202) 554-2345
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b}

energized the heatars. There is nc warning prior to

n

energizing the heaters that there should be some value of

current on this meter.

L

A (ITN

™

wn

)

rq

ORCIVIA) I

b

he

=]

r
o7
[
b |
~
ui

omething cou

>

done in that area.
DR. CORDAN: Would you help out a poor Foard

member who 1s having trouble with some of the numbers?

Supposing w2 had 150 amperes flowing in that 4,160 volt
bus. What diesel power does that represent?

WITNESS SHIFPER: Approxim~tely 1333 KVA.

DR. JORDAN: I thought we were talking about
diesels of 3,0007?

WITNESS SHIPPERs This is only one load on the
diesel. This is a subfeed off the four XV.

DR+ JOEDAN: There are cther transformers like

an

#ITN

s
in

S SHBIPPER: Yes, there is another

v

transformer like this, and there are alditional motors.,
large horsepower motors, o2n that 4 XV bus, the 4150 volt bus.

DR, JORDAN: I s=o

0

« I think that perhaps carries
us all away, then.

Instead of my trying toc figure it out for myself,
approximately hcow many -- before the heaters are connected,

approximately how auch current is flowing throuch the main

ALDERSON REPORTING COMPANY. INC,
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breaker 2t 480 volts?

(ditnesses conferrincg.)

)

WITNESS SEIPPER: Reflected to the U XV side,
pressurizer heaters will draw scmewhere in the vicinity of
approximately 1?2 amps. If ycu subtract 18 amps or 20 amps
from the 150, you could be at 130 amperes load and
successfully load the pressurizer heaters without exceeding
that 150 ampere limite.

BY MR. PCLLARD: <(Resuming)

Q Mcr. Shipper, I don't want to interrupt, but I
don't think the ansver was to the guestion that was asked.
The figures you just gave ¥Mr. Tordan, are those on the 460
side or the u48C side?

A (NITNESS SHIPPER) The u€0.

DR JORDAN: I wanted the other side.

WITNESS SHIPEER: On the other side?

DR. JORDAN: That is the side that the breaker lis
cet on and you zave me the breaker figures. "That's why I
wvanted to kXnow.

WITYESS SHIPPER: I gave you the side where the M
meter would ke read.

DR. JORDAN: I now want to kaow the othar side,
because that is where the breaker is set.

(Pause,)

“ITNESS SKEIPFPER: On the low side, you would have

=

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W.. WASHINGTON, D.C. 20024 (202) 554-2345
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A riting somewhere around 150 amps.

DR« JCRDAN: So there is only 150 amps €lowving
through this break2r that 1is set to break at 4,000 amps in
15 seconds; is that right?

WITNESS SHIPPER: That's corrects

8Y MR, POLLARD: (Resuming)

(&)

The record at this pecint is no doubt getting very
cemplicated. I weuld Just like to ask a further few
guestions. he currents you are now giving, are these phase
currents?

A (RITNESS SHIPFER) Three-phase currents.

Q In making the conversicn back and fcrth accoss the
transformer, are you assuming that that is either a YY or a
delta-delta transf;:me:?

(ditnesses conferring.)

3 (HITNESS TORCIVIA) The configuration of
transformer, whether primary or secondary Y or delta, will
r2sult in the same value in terms of the calculaticns, which
would be 1,73 times the voltage times whatever it is. So
the configuration of the transformer in our particular
instance will not ==

Q It won't matter, you say, which trancformer it is
for the fijures you have been giving?

2 (WITNFESS SHIPPERE) Three-phacse current.

DR, JORTCAN: This is a three-phase current.

ALDERSON REPORTING COMPANY. INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554-234§
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3 (§ITNESS TORCIVIA) That is correct.
Y ¥R . PCLLAERL; (Resuming)
G Please don't misunderstand ze. You and I are
talking, ani I want to make sure, There are other people in

the rooa who may not know what we

¥S. WEISS: Is there anybody else in the roos who
does know what you're talking about?
DE. JORDAN;: I understand the delta Y and the

jelta Y connections and the three-phase connections.

MR. POLLARD

..
R
b
'
o
- ]
.
'
'l
s
Ol
'.J
'S
Y
i

you in that,s Dre.

Jordan.

DR. JCRDAN: The disconnect device, therefore, is
nct a single wire. It is three phases, all three phases.

WITNESS TORCIVIA That is correct. It is showun

here as 2 single unit. There are three of them. This unit
is mechanically -- all three of them have t2 g0 in and all

thifse Come 2ut.

DR. JCBDAN: The nain lreaker is a three-ghase
Sreaker?

WITNESS TORCIVIA: Abksclutely, mechanically tied
together.

JP. JOBRDAN: The current, then, the curreant in

ITNESS TORCIV " 1s That is correct.

ALDERSON REPORTING COMPANY. INC
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DR. JORDAM:s Thanks.

D LITT

-
- -

14}

Befure we get too far from the

124

question that I want to ask, I am a little bit puzzled by
the itex that says, verify that the diesel X% is below
2874, I want to 30 back to the guestion of where the 2874
came from and whether or not this iamplies that the operator,
whoever is reading it, can read the watt meter to four
significant figures.

ITNESS TORCIVIA: I fully appreciate ycur dilemma.

(Laughter.)

WITNESS TORCIVIA: Yes, we engineers have an
unfortunate situation that we take for granted in
calculating that :an go on and on with numbers. The 2874
was developed on the simple basis of subtracting 126 from
3,000. There was no gquestion about it, the cperator will
not be able to read 1874, but he might r2ad 2870 or 2875 or
2878,

DCR. LITTLE:s That’'s correct. I have taught
engineers for many years. That is why I was so puzzled. It
¥as an engineer who taught me not to use four significant
figures when I was looking at a watt meter.

WITNESS TORCIVIA: We would have no problenm,
frankly, of reducing that for a matter of margin, as we have
been saying, bringing it down to a few amps to prcvide for

that margin, that is corracte.

ALDEFSCN REPORTING CCMPANY, INC.
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I will say this relative t> the instruments.

on

Where these positive figures are involved, such as 500 or

n

1,000 and so forth, they are thicker bdlack lines and the

-

operator will read that. I would be abusing everybody's

Lo )
4

i

P
=
[
w

w

lligenc said i¢ was 28 betwea2n a black and a white

line that he is reading it. Ye is guessing at 2872, 2875.

b

But if it is a black line like 3,000, he will be fairly
accurate within the accurazy ¢€ the instrument.

DR. LITTLZ: You say you can e confident in the
first three figures, but not the fourth. You are saying he
can be confident with the first three 5f the figures, but
not the fourth?

WITNTSS TORCIVIA: That is ccrrect. That is
absclutely correct.

¥S. POLLAED: The witness also testified he
expected the accuracy of the meter to be no better than one
percent full scals.

DB+ LITTLE That is the other thing I was

WITNESS TCRCIVIA: Sometimes they say I talk to
much. fut a digital instrument would, of course, inprove
that considerably in that area.

¥R. PCLLARD: It would certainly improve the
resolution. I am not surs it would improve the accuracy.

(Lauchter.)

ALDERSCN REPORTING COMPANY, INC,
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question?

-
-

They have

H ¥re Chairman, would ¢this
tOo s2e if we can get an answer to the

I have one further short guestion

BY

which I think wve

have now identified what current it is measuring, I assune
that also hare there is one meter for each bus in the main
control room at Three M4ile Island Unit 1? ’

A (4ITNESS TORCIVIA) VYes, sir.

Q Have you physically inspected that meter?

A (dITNESS TCRCIVIA) HNo, sir.

Please la2t me say this. When you say inspect, do

yocu mean did I actually gc there directly and look at it?
No. I have been in the control room. I have passed it by

and said,
Noe

»

-

A

0O

™4

A

0

-

this is (Indicating). But to actually inspect it,
Do you know what the range of the meter is?
(WITHESS TORCIVIA) I beg your pardon?

Do you know what the range ¢£f the meter is?

(4ITVESS TORCIVIA I “on't recall.

P> ynu kxnow what its accuracy is?

ALDERSON REPORTING COMPANY, INC,
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A (NITNESS TORCIVIA) It is a typical control
instrument, appreximately one percent accuracy also.
Q Do you know what its resolution is?

A (§ITN

(L]
%]

S TORCIVIA) CProbably 200 amp meter. If
you mean by resolution the gradings --

Q “hat I mean by resolution all the time is how
accurately can a huran being read the meter, how much effort?

A (WITY

)}

SS TORCIVIA) That is a touch one. The

human element.

Q Then you don't know?

A (4ITNESS TORCIVIA) It varies with the angle you
are standing at. .

Q On both meters, the cne that is measuring the

iiesel generator X4 and on this meter which is measurinc the
current being supplied to bus 1-? or bus 1-S, do you think
it is important that these meters, since they are going to
be relied upon by the cperator, be pericdically tested and

callibrated?

A (WITNESS TCRCIVIA) It is important and they are
done, too. They ares testad.

e They are tested?

L) (FITNESS TCRCIVIA) Oh, yes.

Q 09 you think these meters and their accuracy are

"

sufficiently important that these tests ought to be rnundated

by inclusion in the technical scecifications for Three MYile

ALDERSON REPORTING COMPANY, INC,
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Island Unit 1?2
A (ITIFSS TORCIVIA) I would have no cbiections to
mandating it, yes, I do.
# I am not interested -- well, I am interested, but
that wasn't my guestion. Do you think they are sufficiently

important that they should be required tests, tc make sure

that these mneters, which the ogerator will be relying upor

w
"
®

to prevent overloading either the diesel or this hus,
accurate? Yes cr no?

A (ITNESS TORCIVIA) Yes. The r=2ason I an
hesitating a bit, every instrument and relay in the control
room is important. To point your.finger at that particular
one is -- well, it is really not necessary. They are all
impoartant. They all should be main:ained. and they are.

Q I know, ¥r. Torcivia. It is Just, in my view,
there is a difference between the tests that Yetropolitan
Edison Company does as a matter of gool practice versus the
tests that are regquired to be done by technical
specificatisons. I understand that you do 40 a lot cf tests
in the plant that aren't required.

MR. POLLARPC: I think we can take our break now.

CEAIRMAN SMITH: Vs, Weiss, during the recess the
Board will try to address your reguest. PBut could you
remind us. Tell us exactly what calculations ycu want, why

you want them, do you still want them, and when did you

ALOERSON REPQORTING COMPANY, INC,
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become first aware that you needed them?
YR. POLLARD: Perhaps I can do the first part.

-

The calculations that I was re

e

erring te, and I think the
ditness undacrstood me to be referring to, are the

calculations he referred to where he was adding up or

summing the loads that would bde powvered from the diesel

generators.

And in making thcse calculations, he nct only had
to identify the load, he assigned service factors, he
assigned power factors. And it is those calculations
incorporating this information which I am interested in.

CHAIRYAN SHITH: Hhat are vou going to do with
them?

¥5, WZISS: Look them over and see if in our
viewpoint they represent reasonable calculations. If they
den*t, we will ask -- we may ask to have these witnesses
quastioned about them or we may have ¥r. Pollard testify
about them.

g

CHAIRMaAN “hen did it first occur to yocu

t

X
(= |
¢ -]
-

that there were calculations made that you needed in your
cross-examination?

MR« POLLAFD: Either today or last evening, when
these vitnesses began their oral rebuttal testimony or the
cross-examination. I have forcatten which.

CHAIRYAN SMITH: In retrospect, when dc¢ you

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



. 1 telieve it should have occurred to you that the man would
2 have made calculaticns in adding and summing loads?

3 N3, POLLARD:

L)
-
o
b ]
-
i 4
(ad
. 4
»
b
N
o
ot
@
<
fD
3 ]
L]
y
0
o
b
™
]
w
<
@

4 °ccurred to me that this was going to be the basis for

s Jjudging the reliability of diesel jenerators as a result of

¢ having added loads. I don‘’t think I could ever have
7 expected that to de the technical basis for the Licensee's
. g Position.
3 CHAIRYAN SMITH: Now I am confused about wvhether
10 the testizony vas -- whether he used these calculations for
19 Teliability or capacity.
12 ¥R.,.,POLLASD:s That's the other probdlem. I am not
13 ©on the stand vete. It is my cpinion you cannot separate the
‘ 14 Questicn of caracity frcwm reliability.
15 CAAIRMAN SMITH: Any cther comments before we rule?
18 (Recess.)
17
18
19 ‘
' 20

21

| 22
23
24
25
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CHAIR¥AN SMITE: On th eceri.

v
"

"

man, vesterday in his

(=

¥R. CUTCHRIN: HNz. Cha
guestioning ¥r. Pollard had referred to statements on tech
spec requirsments on the PCRV that appeared at the hottom of
the staff safety evaluation on page C2-15. The question
vas: Fow would the witnesses know what was required of then
if the staff didn't tell thenm?

I have determined that on July 2, in a letter to
all pressurized water reactor licensees, the =taff did
indeed inform Yet Ed as well as other cperating licensees by
sending them copies of the model technical specifications,
the ,requirements in the form cf technical specifications
that are imposed on pressurizer relief and block valves and
indication 5f valve position. The licasnsee responded to
that guiianze in Amendment 21, and those particular
specifications are now under review by the staff.

CHAIRYAN SMITH:; Now we are prepared tc rule, or,
better statad, we are not prepared to rule on your motion,
and address what our consideraticns are. We don't have tc¢
go back to whethsr this is discovery cr whether it was
timely discovery. when ¥r. Follard represents to the Fcard
that it 42id not occur to him to expect to have calculations
as a part of the testimony, we accept that entirely from our
observations of ¥r. Pollard throughout this greoceeding, and

his diligence in preparation and his hard worke.

ALDERSON REPORTING COMPANY. INC,
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So we accept that rerresentation. However, that
cannot always be controlling, tecause the issue should more
appropriataly te in exercise of reasonable diligence would a
person, an adversary, expect such calculations existing in

-

y believe that

(=

support of the tastiaony. And we c2

)
o

alin

I

o

when ‘he issue is that they have to calculate rather the

e

capacity of the dissel generator system, it woul
accoamodate the heaters, that some type of calculation,

hewaver simple, would have to be made.

w

And then we go another step. And that is in ocur
prehearing order of Yay 22, we, on the footnote on page 9,
refar to our discussion at the prehearing conference,
transcript 1892 and 1893, where we told the parties that if
they wish t)> place their adversary on a high degree of
preparation on notice that they are expected tc be highly
prepared on a particular area, that they can in some
€ashion, perhags by providing a part of their
cross-examinaticn plan, in some fashion, forewarn them that
they should come to the hearing prepared tc lte examined on
certain aspectse.

So we believe that with reascnalble preparaticn and
diligence, UCS could have anticipated that there would have
been underlving calculations in support of the conclusion
that the emergency =-- that the diesel generating systenm

could support the pressurizer water heztarse.

ALDERSON F.EPORTING COMPANY, INC,
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On the cther hand, we think that when ¥r. Torcivia
comes to the h2aring to testify that -- as he did on page 4
-= that the rated capacity of the diesel has been verified
as being capable of handling the heaters, in addition to the
safety-related loads, that he should have been reasonably
expected to have been examined on that, too, f£following the
practice of other witnessese, bringing at least a more
relevant aspect ¢f the underlying support for their
testimony with then.

Although We cannot assign 2xact precise weights to
these various considerations, we think it is 2n
eguilibrium,

Now, as to the testimony, the Board is thinkine --
and we won't decide until after Dr. Jordan and Dr. Little
ask some questions =-- that there are parts o0f th2 testimony
that we think should lbe better explained. At least there
are important parts that we are still confused about.

we are thinking that we might even request that
¥r. Torcivia come back at a later date to explain these
confusing aspects, 1f it doesn‘'t turn out that they can be
explained this afterncon. It may very well be whether we
enforce the request to produce the calculations will depend
upon how Cre. Jordan's questioning gces this afterncen. As
it is, we think it is equilibrium. We are going tc decide

whether ve believe it is necessary to produce it fcr a full

ALDERSON REPORTING COMPANY, INC,
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and reliable rececrd.

Now, if anybdody would like to correct any
observations we made, or challenge our logic of ocur process
of arriving at that conclusion, you are really free to do
it. And we welcome, we invite you to do it.

ISSs What I am dcing right now is looking
throcugh the depcsition we tcok of at least one of these
vitnesses on this subject, to see the juestions that we
asked and whether cne 9f the guesticns should have elicited
the answver that there wvere some calculations either dcne or
being done.

I don't want to make that arsument in advance, in
case Dr. Jordan decides that he would like to sce thenm
anywvay but --

CHAIRYAN SMITH: This is an important part of our
determination. We just think it should have been obvicus to
anybody approaching this testimcny that they are going to
have tu count *»efore they know that the diesel system can

cad.

L
iy
=
ot
"
w
=

accommodate th
ME. POLLARD: That's true, ¥r. Chairman, but there

-

is 2 difference in how ycu count, whether you loock at the

=

nam2plate rating and add them up, whit service factors vyou

assign, and so on.

CHAIRVAN S¥ITH: I think we have explained the

considerations.

ALDERSON REPORTING COMPANY, INC.
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v § ?\4'

(e8]

RIDGZ: ¥Nr. Chairman, I don’t want to
argue furthsr. We will wvait for the RBoard’'s disposition of
thise« But it is my understanding that whil:s rthorough
calculations were made, it is a very standard procedure in
judging the capacity of a diesel generator to go through
just the kind of calculations made here. It's not peculiar

to Three Mile Island or Mr. Torcivia.

although that is information that I think the reccrd should
reflect, as we stand here now, ther2 is a lot ve don't know
about it.

DR. JCRDAN: Let me explain why I happen to be

ollard is

i v

interested, perhaps not in the detail that Mr.

interested in. I was curious as to hcw you ccme up with

2874. Well, I knew you came up with that by subtractina 126

from 3C00. You had to. But how it came out to be 3C00 as

the

(]
(2]

the total load intsrested me, particulariy in view

|

-
-

n

<

0

fact that the previous license was something like
But more, as to what safety-related loads are
there that must be taken off during a pericd ¢f loss of
off-site power. I+t means that, therefore, before vou can
connect these pressurizers, that scomething has to be

1is=onnect2i, apparsntly. 2And I was surprised at that, in

view of the nunmbers.

ALDERSON REPORTING COMPANY. INC,
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So that I would like to see what engineered safety
features tharefor2 are counacted and agproximately what
loads they carry. 2nd as I say, I don't need toc have
accurate fijures. It doesn’'t have to come out to !

gercent. I would be interested in seeing just what loads

"

are left on the emergency safety transfer bus after there is

a loss of off-site pover.
¥%. TRCOW3EIDGE: I don't want to have them start

-
-

ansvering that guestion. I want to have Yr. Pollard £fini=h

his cross, but I would ask him if they could address the

0

subject. And the answer, I think, is "Yes."™ And if there
is time, DPr. Jordan, I wnuld invite you to pursue that line
of questioning.

DR. JCRDAN: He suggested they wait until after
the other Juestions come in. And I would be very happy to
do that, yes.

MX. TROWREIDGE: That was just a suggestion.

<

B. JCORDAN:

3

¢ wait until we £finish with the

m

other guestions.

o

PR

3

ROWZPIDGE:s I don't know how close ¥r.
Pollard is to <losing his cross examination. We have the
answer now to our trip signals. He may have more creoss
examination based on that alone.

CHAIRAZAN SMITH: Then our other guestions that I

might have asked, for example, I will use the -- I don't

ALDE"* . = REPORTING COMPANY, INC,
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remember the exact figures -~ tut I will indulge in the
freadom t9 use oanly thr2e places. How did ve get from 2530

something megavatts up to 28747 Heow did that arcrive?

1i4d ve get there? @What is the significance of exceeding
30C0 mecawatts -y 1 percent?

All of those may have very, very good ansvers, but

O

the record doesn't reflect it. And it is something that a

layman might be wondering about as they review the record.
Is it a coincidence, or was there a

misunderstanding, that wve heard you testify at the leginning
that you added load and arrived at 2874 and then later on
you subtracted load? That needs explanation. Yaybe we
misread; maybe we didn’'t hear correctly. Rll of it does
indicate that the 2c¢card needs a better explanation, and this
has been a long day; maybe we just 4idn't listen carefully
encughe.

dR. TEOWBRIDGE: The record needs straightening
out on this points I think it will not be that difficult.

¥R. POLLART: In your explanation just then, you
wvere using the phrase "negawvwatts."” Did yvou mean
"kilowatts"?

CHAIRYAN SNITH: VYes, I meant kilowatts, That

-

much I knov.

(Laughtere.)

LR ]

YR, ATLER: want toc point out that =some ¢cf these

ALDERSON REPORTING COMPANY INC,
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gquestions Nr. Dorasife intends *o hit in his cros
examination. That aiqght help the Z2card before Y
delve further into it.
(3ocard conferring.)
BY 4R. POLLAKD:
® Ar2 we now able to proceed on the thre

and independent signals?

B (JITNESS SHIPPER) Yes.
C can ycu please tell me which three sep

independent signals you are referring to in itenm
of your testimony?

» (4ITNESS SHIPPER) 1600-pound pressure
reactor coolant system, a 400-pound or S5C0-pound
from the reactcer coclant system, and a U-pe.s.i.
pressure signal.

Q The 400-pound signal from the reactor
system, can you describe to me where that comes

wvhat the purpose of that =signal is?

ALDERSON REPORTING COMPANY, INC.
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A (NITYESS SHIPPER) As far as the ES actuation, I
am not at all familiar or prepared to “iscuss the inputs or

{its actuation. This is out of my field.

Q Is your microphone on?
A (WITNESS SHIPPER) VYes.

If you wish to discuss the actuation signal or the
actuation sequence, safeguard actuation, we can get the
designer.

# In other worids, you are unable even to tell me
what that signal is used for, even in a general way, as to
vhat safety systewns it turns on or what safety functions it
initiates, even in a general way?

A (WITNESS SHIPPER) I do not know the details of
it.

Q I am not asking for the details. For example, you
are avare that the 1600~-pound signal is the signal which
initiates emergency core cooling; right?

K (WITNESS SHIPPER) I am aware that the matrices do
trip the pressurizer heaters upon actuation. I have never
gone into the details of it.

e It is your understanding that the signal does in
somme vay perform an automatic safety feature actuation?

A (4ITNESS SHIFPER) Yes.

Q He had asked a similar gquestion during the

deposition an the 26th of “arch. I am focusing particularly

ALDERSON REPORTING COMPANY. INC,
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10

1"

12

13

14

1§

16

17

18

19

20

21

23

24

25

9262

on page 67 of that transcrigpt. And prior to that answver,
you had bdeen giving the answvwers, and then after this you
resumed giving the ansvers. £2nd it actually was a ¥r.
Willems, W-i-l-l-e-m=-s, who gave the answer. And %r.

.

Willems also wvorks for Gilbert; is that correct?

A (dITNESS SHIPPER)

'3

hat's correct.

MR POL R<3Ds ¥re. Chairman, I think this is an
isportant gquestion .nat we cught to have an answer to on the
recard as to wvhat the purpecse of this 400-pound reactor
cocolant presure signal is and what automatic safety feature
actuation it performs, because in the witnesses' testimeny
they are portraying the signals as a method of satisfying
the reguirements set forth in Regulatory Suide 1.75. And if
we don't evan know what the signals are used for, I don't
see how we can ;udge whether 6: not the signal can at all be
counted, evene.

175 requires, among other things, that ycu use an
isolation d2vice that is not acutated by either fault
current or an indirect effect cf the fault current. It also
goes on to suggest that an appropriate signal would be a
signal which is used to initiate engineered safety
features. I am parapghrasing, because I am not reading from

it.

These are the signals listed in their testimeny.

4

am persconally unfamiliar, despcite my kncwledge <cf PEW

ALDERSON REPORTING COMPANY. INC,
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desian, of an 2ngineered safety featyre actuation signal
coming from reactor coolant system pressure at 4C0 pounds.
e JORDAN: T nmust say it comes as 3 surprise to
me. I am puzzled by the 4C0 pounds. I guess I weould like
tdo have it cleared up, if it is not for this, for general

interest., As far as I am cc .cerned, it doesn't have to bde

today.

SR, FOLLARDs That's correct.

DR JORDAN: Or tomorrow or any time soon. Put
£or ¥r. Pollard, if he needs it, it may de different.

MR . TROWBRIDGE: It will be cleared up, Dr.
Jordan.

DR. JORDAN: All cight,

MR. PCLLARD: I will proceedq on the assuapticn
that there is a such a signal, that it is similar to the
other engineered safety feature actuation signals that cone
from 1600 pounds reactor coolant system pressura and 4
pounds a2t reactor building pressure.

DR JCPDAN: I would presume so, and they said any
one of thecse three signals would trip the ESFAS.

BY MR. POLLARD:

¢ That is your testimony?
A (AITNESS SHIPPER) To the best of my kncwledge.
e “ith respect to the use of these three, what you

call "separata and indegzendent signals,” tripping of the

ALDERSON REPORTING COMPANY. INC,
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main feeder breakers, as illustrated on figure 1 of your
testimony, is it not correct -~ let me back off.

Lat's tal% about the 1600-pound signal. Do vou
know how many devices there are which measure reactor
coolant system gressure and sunply that signal to the
engineered safety feature instrumentation to the engineered
safety feature actuation logic in Three Mile Island Unit 1?

A (4ITNESS SHIPPER) \No.
0 Can ycu please make the assumption that there are
three? And is it not the case in a BEW design that the

actuation lcgic is developed in two separate systems; that

is, two separate trains?

A (WITNESS SHIPPER) Yes.

Q You 40 know that?

A (WITNESS SEIFPER) Yes.

Q And that logic, are you awvare that it is twvo out

of three for mecst parameters?

A (WITNESS SHIPPER) Yes.

e And the output from this coincident logic is then
assigned on a train basis to actuate components; is that not
corcrect? It is correct?

A (SITNESS SHIPPER) That is correct.

Q Now, when you say there are three separate and

independent signals, are you saying that the 600-pound

signal and the 4CO-pound signal =--

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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regardless of whether it {5 generated »y 1600 pounds in the

(=
.-
e
2
£
.
[
4}
o
o
»
ol

reactor coolant system or 4 pounds in the bui

]

A (WITNESS SHIPPER) I think that is ccorrect.

-
|-

Q Wouldn't you agree that your te

n
b
3
]
b=
-~
-
19

more

breakers,

L¢]
™
- 4
D

accurate, that there is cne signal to tri
which could be activated by any one of three different
possible input parameters?

A (WITNFSS SHIPPER) I think that is a wvay of
stating ite I alsc think that the way we have stated it is
correct.

Q I don't want to argue over semantics. I Jjust wvant
to make sure I understand the circuitry.

Back again to cur example of the 1500-pound
signal. 1Is it not correct, as you indicated, that this is
done on a per-train basis, that, for example, the signal for
train A wouli start high-pressure injection pump A and the
signal from the other divisicn would start high-pressure
injecticn pump C, and the high-pressure injectiocn pump B

could receive a signal from either division?

A (NITNESS SHIPPER) That is correct.
C Now, transferrino that kind of design philosophy

t0o the main feeder breakers illustrated on figure 1 of T

testimony, ¢ake the main feeder breaker on bus 1-P, woll

that be tripped by an engineered safety feature actuation

ALDERSCON REPORTING COMPANY. INC,
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signal from just one set of
an =S actuation siznal fror

X (WITNESS SHIPPER)

Q 1 an referring to
testimony, which is labeled

A (JITYS

14}

-
N
-~

)

SHIPPER)

oy

receives its trip logic £ro

Q That's correct.

-

9267

logic, or would it te tripped on

i
7

her set of logics?

o

The main feeder breaker is the
th2 pressurizer heaters.
the breaker on figure 1 of your
"nain feeder breaker."”
That main feeder breaker

m its channel.

So that if one channel of loaic

failed, the tripo signal would g» only to one breaker, one of

the main feeder breakers, a
associated with the channel

A (WITNESS SHIPPER)
guestion? I am not sure I

Q Lat me slow down.
make the assumption that th
Island Unit 1., let's call
assume that logic A trips t
1-P?, and logic 2 sends the
breaker on bus 1-F.

Amn I correct that
off of bus 1-P and an accid
£ailure in the logic on cha
breaker from bus 1-P would

A (RITYESS SRIPPER)

400 VIRGINIA

nd it would be that breaker
of logic that did not £fail?

Would you repeat that
caught the context.

Let's identify ~-- and let's
ere are two logics at Three Mile
one "A" and ocne "B."” Llet's
he main feeder breaker on bus

ES signal to trip the main feeder

if the heaters were being run
ent cccurred but there was a
nnel A, that the main feeder
not trip?

I would assume now =-- and

ALDERSON REPORTING COMPANY. INC,
AVE. S, WASHINGTON, D.C. 20024 (202) 554-2345
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please cecrrect me ==~ I think you missed scmething in your
scenario here. Maybe we oucht to get that on the record.
The pressurizer heaters would only be put on in case of loss
of off-site power.

Q Wwell, I am» sorry, I have to disagree with that,
because of the provisions of emergency procedure 1202-293.
In this procedure, as other witnesses testified, even if the
plant is at 100 percent power, and I can't imagine the plant

being at 100 percent power and having a loss of off-site

)

power =-- let me back up and give ycu the scenaric again and
show you why I don't think it matters.

Forget about, for the time being, off-site pover,
that ve had a failure of the heater power supply bus, let's
say, instead of complete loss of off-site pover; and
therefcre, we have now rearranged Three ¥ile Island Unit 1
so that pressurizer heater group 8 is now being powvered from
bus 1-P.

A (A4ITNESS SHIPPER) You have to ao a little more in
the scenaris>. You actually need two failures. There is
basically a second pcwer supply bus, which is not shown.

The reas2n that is not shown is because thnse heaters were
not touched. There are 13 groups of heaters.
Q Let's start over again. Let's see if wve can work

through on2 scenario and not get toc complicated. Let me

just assume that, for whatever reason, pressurizer heater

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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group 8 is being povered from bus 1-P, Now an accident
occurs which generates an engineerad safety feature
actuation signal in at least one lcgic traine.

My question is, simplys TIf logic train A is the

[

train which is used to ¢trip the main £ breaker on bus

L
®

e

r

1-P and that locic train undergoes 2 failure, 1

“n
b
o
s |
)
"

correct that the main feeder breaker on bus 1-P will not
tcip?

¥, TOURTELOTTE:s Can we have a clarification?
Mc. Pollari's guestion assuming two failures rather than a
single failure on the same system?

MR. POLLARD: I don't know why there cculd ke need
-- the only failure I postulated was the failure cf the
logic channel in train A, in wvhich I mad; the assumption
that that was the train of lecgic through which the ES signal
is.supplied to the main feeder breaker on bus 1-F.

WITNESS SHIPPER: As a3 very zuick answer =--

¥3, TOURTELOTTE: Y¥r. Chairman, I am wvondering i£
-=- doesn’'t it regquire a failure of one system to get that
heater on that dus in the first place, and then isn't Yr.
Pollard then pestulating a second failure?

CHAIRMAN SNITH: Wasn't that in the nature of -~

3. POLLARD: Let me back up and see if T can
explaine.

MR. TOURTZLOTTE: One of the reasons that I

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-234§
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mightobiect to the way that the hypothetical is posed is the

woris bothered me in ¥r. Pcllard's hypothetical, "let's
assume, for whatever reascn, that this cccurs.”

It seems to me that there may be a possibility
that vwe are assuming a failure in. order tc get the

configuration that he wants in order to assume a second

failure, which is =-=- I am nct sure, but it seems like it is

¥

inconsistent. I am going tc the question that Yr. Pollard

just got through posstulatinge.

=
Ry

¥%. POLLARCs I think I can explain, Part of ¢t

o
- g
D

rcoblem is ¥r. Tourtelotte has arrived in the middle of
questioning on this contention. So let me see if I can back

up and, hopefully, help him understand where we have been

8

R. TCURTELOTTE: That is not really the problenm.
The proltlem is only in the guestion. I understand where you
are, and I understand where you have ba2n, I think I have
made it vary clear what the problem is I have, and that is
that the quastion first assumes that there is a failure to
get the hookup that Mr. Pollard wants to have, and then he
asks abcut 3 second failure., It seems to me that is

assuminy two failures in the same systanm.

s
"

CHAIRMAN SMITHs That is why I referred to

o
o
o

or

Shipper's point, and ¥r. Pollard said we will assunme

failure and get to this one.

ALCERSON REPORTING COMPANY. INC,
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. 1 ¥S. WEISS: The objections have now been stated
9 thrae times, and “r. Pollard hasn't had a chance to respond
3 to it once. I think he is soing to explain that that is not

4 2 nNecessary part -- two failures are uot a necessary part of
§ Nis assumption.
8 DR. JURDAN: I need to be caught up a little bit,
g if vyou don't mind, ¥r. Pollacrd. That is, what are the
g Circumstances, first of all, in which the Xirk Yey
g disconnect levices will le Erought vy to the control roonm
10 20d inserted? I guess it is my understanding that the only
44 circumstance in which the disconnect devices would de

19 inserted into the Class 1-E system was 1in case of an

13 cff-site powver failures
. ‘4 Now, have r gotten the wrong impression?

1§ Apparently, you dc have a different impression, that there

are other circumstances in which the disconnects would be

16
47 brought up and the heater buses would be connected.
18 ¥R. PCLLA®D; That's correct. There are tvo

v

19 different circumstances. Perhaps I can try and explain

21 DR JCEDAN: That wculd be helpful to me., And

a2 vould you please listern and help me try to get straightened

' 2
22 out now?
24 MR. BFOLLARDs The first case --
25 DR. JORDAN: By the way., Yr. lornsife, ycu are

ALDERSON REPORTING COMPANY, INC,
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listening, toco, and if vyou see where one ©0f us has made a

-
-
O
-
v
gt

had an ESFAS signal on a high tuilding pressure of like 20
pounds, and the 4-pound signal wvas only £for tuilding
isclation.

- A
- A-t

D3Ng The Ge-pcund
MR, DOBNSIFE: The 4 pound on Unit 2 ==

03, JORDAN: 400 poundis.

160C-pound signal was for high-pressure injecticn; that is
trye, Thers was also high-pressure injecticn, or ESFAS,
signal that let cff the safeguard, the emersency
cora-cooling system for a 25-pound building pressure
signale. But the U4-pcund signal for building pressure was
only for containment isclation.

¥R, PCLLAED:s I am not sure that helps 2t all,

DR. JORDAN: I don't think it does.

¥3, PO0LLA®D: That is entirely different from my
own kaowledge of BLW design, what Yr.

%, JCPDAN; Let's nct worry about that for the
nom2nte.

CHATIYAE SMITE: Pegin with r. Tourtelotte's

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W . WASHINGTON, O C. 20024 (202) 554-2348
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comment, guastion.

IR, PCLLAED: I have mpy explanations all in mind.

iy

What I would like to Ao is first adiress Dr. Jordan‘s, which

really wasn’'t relevant tc the gquestion I was asking. And

Tourtelotte.

then I will get to Yr.

O

CHAIRMAN SMITH; Please do.

MR« POLLARD: PReviewing secticn £ ¢f emergency

-

procedure 1202-2%, which ic incperative pressurizer heaters,
if you consider th2 procedure as a wholes, the preoccadure
itself envisions the pcssible circumstance where at least
one group orf pressurizer heaters, 2ither eight or nine,
vould be powered from bus 1-P and 1-S, even if thers has not
been a 1loss of off-site power., Under those circumstances,
:f course, the power for the heaters would be coming fronm
off-site, but it still would be coming f£rom bus 1-P,

Lat me slowv down. BSus == referring to figure 1,
buses 1-D, 1-E, 1-P, and 1-% during normal operaticn are not
4224 buses. They have power t2 them. If we lcse =--

DR. JOURDANs: They are powered by the off-site
power system?

¥R. PCLLARDs That's correct. If you review the
entire emerjency procedure -- and one witness has already
ansvered a direct zuestion, "Doces the procedure apply whilas
you are at 100 percent pow=sr,” there was a straight answver,

“"Yes.” T think that is confirmed by reading thes grccedure.

ALCERSON REPORTING COMPANY, INC,
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You ¢an envison some possible €ailure involving the
pressurizer heaters which brings fcrth the need %o power the
pressurizer heaters from bus 1-F, even though we have not
yet lost off-site power.
DR, JCRDANs You are saying that the procedure

s for that?

[ 3R
[ and

ca

.

v

OLLARD: Yes, sir. Now, with resgect to Fr.

.

.

Tourtelotte, lcoking at this piece of testimony €from the
Licansee, they ares relying upon what they call three
"separate and independent® signals from engineered safety
feature actuation, to separate the heaters £from bdus 1-P and
bux 1-S or 1-F, if an accident were to occur such that the
normal accilent loads needed during a lecss-of-cooclant
accident could be powered.

The guestion which occasicned Yr. Tcurtelotté's
objection simply began with the premise that the heaters
vere being powersd from bus 1-P. I am not sure in my mind
that it matters what the conditions are at that time,

m ot t at =-- and we are

ing to

4
I
W

nt

'.’A
"
<
a
€l

because the only po

L ¥

s already on the record

(=

almost ther2; I think perha-s it
and I was just trying to %ake it absolutely clear =-- the wvay
that the 584 plants are designed normally, as well as this
vitness has cenfirmed, yocu have two logic trains, and you
use those suytput siznals, the enginsered safety feature

actuation signals, on a tra2in basis.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W., WASHINGTON, 0.C. 20024 (202) 554-2345
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*hat is, one logic circuit will supply the ES

signal which will trip the main feeder bdreaker on dus 1-P,
and the o*her logic circuits will supply the ES signal which

will trig the main feeder breaker on bus 1-5.

DR. JORDAN: I see. I hadn't gathered that fronm
his testimony.

¥R. PCLLARDs You can't get it frem his
tastimony. What you get it from is from an earlier
question, the answer to an earlier question T asked,

I a® trying to make it crystal clear that if the
heaters wer2 beinc powered from the bus 1-? ¢r 1-5 =-- and
their testimony doces say it can 2nly be one group at a time
-- T simply asked a very simple guestion: If group 3 was
being pewverad from bus 1-P and the logic circuits wvhich
supply the ES signal which is fed into the main feeder break
cff bus 1-P failed, that if a loss-of-coclant accident
sccurred, is it sorrect tha* the main feeder breaker on bus
1-P would not trip?

I am assuming, of course, that the other logic
system works and it supplies an ES signal to the main feeder
hreaker off bus 1-S. But that is presumably already open
anyvave.

¥R. TROWBRIDGE: Yr. Chairman, could ve have fron

“r. Dollard an identification cf the sactions of z2mergency

302-29 te which he refers, in which he asserts

-
-

Lo ]
la}
(&)
O
]
(&%
=
N
i
«ld
(8]
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ynder some ~ircumstances for the connecticn cf the

pressurizer heaters to on-site huses without a loss of
off-site power?
£ssentially, we have had testimony from Yr.

Pollard at this « ror all I know, he may be corract,

b4 ]
O
P
e}
"

hut we have the procedures and would very much like to know
how he arrives at that conclusion.

CHAIRYAN SY¥ITH: I want to insert that ve are
talking adout UCS Zxhibdit 1¢,

¥S., WTISSs May I suggest the reason why ycu Rhave
had what amounts to testimony is because of an objection
hich vas raised which required a substantial amount of
explanation. If there is any reason to dispute the fact
that the heaters can be connected to the 2mergency Ddbuses

ithout a loss of off-site power, I think it is incumbent
upon the Licensee.

CHAIRYAN SMITH: As 1 matter of simple courtesy,
if you know a place in that exhibit which justifies the
statement, point it ocut. I€ you don't, then explain it. If
you do, point it out.

¥g, weiss, I hope you did not intend that to e

b

heard by th2 Bear

-
¥R, POLLAPD: First of all, let me preface my
ansver. 7T =an answer ¥r, Trowbridge's guestion that I put

+o one of his vitnesses =-- 2xcuse me -- one cI the

ALDERSON REPORTING COMPANY, INC,
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Licensee's vitnesses, a diract guestion. in this section =

"
3

(8]
te)

™ xhibit 19, a procedure that could e used at 100

O

rFecrcent power.
-

Now, T may be wrong, but I r=scall the ansver to my

questicn to bde an unqgualified "Yes."

¥R. TROCWRRIDGEs +Which witness are you talking
bout?

MR. POLLAPD: I am talking about section F <=

Yo, TRCWEBRIDGZ: Shich witness are you talkine
abogt?

¥R, POLLARD: I wish I could remember, Yr.
Trowdbridges I am sorry I don‘'t.

¥R. T

OWBEBIDGE: Was it one cf these twe
ditnesses?
HR. PCLL‘FDS N'O, Sito

MR TROWBRIDGE: I would liks the transcript

[

recsrd to support that statement.,

¥S. WEISS: Let me suggest that the courtesy ought
to 30 in ths other directiocn. This is your plant, and if
the witnesses have any reason to dispute that statement, I

think they sught to be called upon to dispute it.

Al

¥R. T

iO43RIDGE: Anybody who makes an affirmative

[

statement has the bturden, in my viev, cf sustaining it. He
claims to have asked an unidentified witness a gquestion to

which he also claims %o have an ansver. The obligation is

ALDERSON REPORTING COMPANY. INC,
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clearly on “r. Follard t> identify who he is talking about
and when he is talking.

ISS: Let's 3just ask these wvwitnesses.

3 Dc you have any reason to dispute the assertion ==
MR. TROWBRIDGE: Jbjection. This is ¥r. Pollard's
cross examinatione Mr. Pollard has made a statement which
we are entitled to some backup for before he proceeds to

examination based on it.

"

¥S. WZISS: Then we will ask these witnesses if
they can answer the guestion.

CHAIRMAN SMITH: What is the pending gquestion?
The pending gquestion is still the one that ¥r. Tourtelotte
nade the clarifying question which is predicated upon
assumption that you have off-site power.

MR. POLLARD: Vo, ¥Mr. Chairman.

MAN SMITH: Then why does it matter?

o

CHAI

L

Re

"

OLLARD: The only reason I brought it up ==

l2ar pbefora I started my explanation --

v
0
w

and I wvas guit
that first I was going to address Dr. Jordan's comment,
which I don't think was incorporated in the objection nade
by ¥r. Tourtelotte.

Now, if it will help to move this proceeding off
the point where we sees to be stuck on, I will try and

answer the guestiosn Yr, Trowkiridge has put tc me, either now

ALDERSON REPORTING COMPANY 'NC,
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er wvhen I again take the witness stand; whatever vou
choose.

CHAIRMAN SKITH: vr. Trowbridge, what is your =-
exactly wvhat 4o you want from the Board risht now?

¥R, TROWBERIDGE: I guess I have entered 3 second
objection to the Juestion, recause it starts with the
premise --

CHAIRMAN SNITEs The Pocardi‘'s gquestion?

¥R« TRCWBRIDGE: == which, for the moment, I can't

O
20

accept. However, there do seem to e 2 coupls ways We
sight get off the ground. Perhaps Nr. Pollard can explain
how this emergency procedure provides for the connection
without loss of off-site povwer, without reference to a
statement of some witness? Or perhaps he can Jjust point to
the portion and it will, on its face, support his
statement.

CHAIRYAN SMITH: I assume -~

¥YR. TIOWERIDGE: We are raffled by the statement.

CHAIRYAN SNITHs You are?

MR. ADLE®; Did I understand UCS’' problem to te
that they could not identify the section, that they could

not find it?

R
L) ]
.

=
(83 ]

IS

vl

$ No, that's not our problem. e

haven't been atle to answer that yvet, and ¥r. Pollard is

b=
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about %o answver.

CHAIRYAN SMITHs: That was the first thing you wvere
called upon to 2o0. I thought your response to that reguest
indicated that you could not do that.

MS. WEISSs Nojs we can 4o that,

CHAIPMAN SMITHs Then do it.

¥S., WEISS: If given an opportunitye.

CHAIRMAN SNITH: Then 40 it. Zxcuse me. I raised
my voice.

¥S. WFISS: Wde're getting objections on tep of
objections.

CHAIRMAN SNMITH: Then let's do it.

MR. POLLARD: Referring to UCS 19, section E,
inoperative pressurizer heaters. Let me point first
particularly to step 3 on page 11, which states: "For
deenergizel heatars, determine causej; and 1f a minimum of
one heater croup is net operable, continue l1oad reduction to
shutdovn ani cooldown.”

i interpret that step to mean that if there is at
l2ast one ha2atar jroup operable, there is no need to shut
down and cool down,

Continuing on, step £, there is a reference %o
“During the shutdovwn from 15 percent power or if the reactor
tripe.” I infer from that step that we must have been at a

power level highar ¢han 15 percent,

ALDERSCON REPCRTING COMPANY. INC,
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Refarring now to step 8 on page 12, wvhere it talks
about connhectins either group 8 c¢r groug 9 to rus 1-P or bus
1=-S, it says nothing about diesel generators; it only says
vhere we are gJget“ng the powver from. Cnce again, if ve vere
successful in powering at least one groyp of heaters fronm
those buses, it would not be necessary to shut down and cool
down.

With those specific references to the procedure
and having read and studied the whcle section T of this
procedure, I could imagine =2ither power supply failures at
particular buses, failures in circuitry which trips all
pressurizer heatars at low pressurizer levels of less than
80 inches, which is referenced cn page 12 with a caution,
that circumstances could arise where the heaters povered
from the normal power supply wvere not working, that they
night successfully power either group 2 or group 9 from Ddus
1-? and 1-F,.

ind I see no reascon to assume that at that time we
necessarily have had a loss of off-site power.

DE. JORDAN: I hear the arguments, and, so far as
I can tell, they are reasonable., 3ut I would like Nr.
Trowbridge to ask his witnesses if they agrese with that
analysis or if they disagree,

¥R. TROWBRIDGE: Could ycu spare me a2 few minutes

to see if T am 24duczable in that length of time or not?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S W, WASHINGTCN. D.C. 20024 (202) 554-2348




10

1

12

13

14

1§

18

18

19

21

22

23

24

25

-3
1
(¢]

switridge is

KS. WFISS:s Whether or not ¥r.

educable or not 3Jo2sn’'t affect the fact that the witnesces
may know the answeir to that gQuesticn. T don't see why =-

CHAIRYAN SMITH: We have to come to the point ==
it is going to be arbitrary where we begin to resclve one
thing at a time and unravel the confusion. Let's select it
right novw, vhere we stand. DPr. Jordan's guestion to “r.
Trowbridge.

ISS: I thought the Jusstion was to the
vitnesses.

CHAIRMAN SNITH: To Mr. Trowbridge.

DR. JCRDAN: I guess the guestion was one that I
guess I was asking Y¥r. Trowbridge to relay to the witnesses;
namely, hav2 the vitnesses understocd Yr. Pollard's .
explanation as to why he believes that the pressurizer
heatars are connast2d to those buses even when the ot. -site
power is not there,

MR. TROWRRIDGE: I would be glad to have the
vitnesses answer that gquestion right now.

DR. JORDANs If you wvant to do that right now,
fine.

WITNESS TORCIVIA: I would like to spend a few
minutes on an explanatory phase. The implications of the
guestion probably needs a prior explanation. The assumption

here is that we have had off-site power is there and the

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE.. SW , WASHINGTON, O.C. 20024 (202) 554-2345
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primary transforsers are fine except we lost the internal
azin bduczes, 4150 buses, which s2ventually ace €feeding the
pressurizer heaters €from the balance of plant duses.

Such a condition would mean -- and we have two of
these buses; each are redundsat. That means if wve lose one,
ve2 have the other available to us. The condition has
developed here -- at least the ccenaric has develored here
== indicates that we have had a serious problem on both of
those two buses, which, in turn, means that inmediately the
diesels have cone on.

They have not been actuated because of a fault,
but they have gone on because we have loss of off-site
power. Whatever loads the diesel required would have bdeen
picked up by the diesel, but not as a result o; an ES
signal, merely as a result of off-site power =-- of the loss
of off-site powver.

The need for the pressurizer heaters would result
if, in theory, ve continued tc operate with the diesels on,
because novw theoretically we have lost thes2 two ruses, not
necessarily off-site power, but wve have lost the two main
buses that feed the balance of plant. The plant itself does
not continue to operate from the diesels.

2 it would be extending our thinking pretty far

“

to say that we could continue t¢ operate the plant. We

would have *o shut down. Wwe would have no alternative, So

ALDERSON REPORTING COMPANY INC,
400 VIRGIN' - AVE.. S'W., WASHINGTON, D C. 20024 (202) 354-2345



10

1

12

13

4

1§

16

18

19

20

21

23

24

25

i
a
-
(0]
-
P
-
.‘
r
o
0
)
2]
"
<
P
e
Q

now, in place of the diesels, the die:

only those essential loads necessary for the shutdown of the

plant.

Nocw, at that point, those essential loads at the
possidle extreme would de in the vicinity cf, =ay, 2500 X4,
as vas indicated by the gentleman £rom the NREC, under the

worst conditions. Should that happen where we have the 2500

KW and those are loads that go on in blocks automatically.,

any future locads that we want to put c©a == wh

-
-

= g

n

that

[
b

on
(.
(@]

KW and

)

guestion whizh is up in the air concerning the
the 3000 K4 -- those are manually put-on lcads., The

essential loads ¢go on automatically in hlocks.

ALDERSON REFCRTING COMPANY, INC,
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Those are not manually put on loads. The

essential loads 30 on agtomatically in bdlcecks. YNew, at

the 2500 kW, the operator has a choice of continuing to

.

any of these manual lcads, either put

relieve the plant of

them on or cralieve the plant of any of the manual lcads
listed on page 13.

#2 does not have to put anything on. We might
lose a few motors. We may burn up a few others things, but
that is immaterial. The safety o0f the plant has been
assured.

At that point we could pu on the 126 XW heater
after going through that process of connecting up the units,
and sc forth, if we had to, which is a high emersency.,
because we are in the :roc;ss cf shutting down. We have no
alternative.

Coming back to %r. Pollardi's question, he has made
an assumption that the circuitry which is feeding the main
feeder bdreaxer has failed, and therefore 4ill not trip out
should an ES occur. Now, that ES myst occur during the
period of time in which we are shutting down, oin the way
4down, ani that ES signal comes on at that point.

Now, let us assume that that cignal dces fail
right there. VNumber one, we have put cn automatic loads
vhizh went on to approximately 2500, 270C, whatever they may

be, in that vicinity. We have added cn the 126 kW%, which

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW, WASHINGTON, 0.C. 20024 (202) 554-2345
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brings us to adbout 28CC, 2200, theor2ticallys; wve actually
still have 2 little roomr to put on some manual loads.

x
®

Now, the coperator has instructions to p that
load tc 3000 k%, so should he by any chance have put on for
some ra2ason or other some manual loads, he should take thenm
off and still maintain that 3000 kW%.

The question her2 in ay mnind iss sugpose the
fantastic idea of the signal teing lost in the precess of
lasing the two 2ain buses and putting on the unit, suppose

net permit the bhreaker to

P
>
b

ve do lose that sijsnal which wi
trip, the feeder breaker to trip out.

We still would be.with a diesel that is not
overloaded, and if by any chance there vere a fewv lcads on,
manually put on, the operator is supposed to tzke them off.
So we do have that situation there, if I make myself clear.

(2card Conferring)

DRs JORDAN: Does that help, N¥r. Psllard?

¥R, POLLARDs It “ces not help me, I think the
vitness, instead of being asked the Juestion, thought up his
own guestion and answvered it.

If we are 3oing to unravel things one at a tinme,
first let's uynravel ¥r. Trowbridge's original guestion to me
as to whethar or not this emergency procedure envisions

uysing bus 1S or 12 to power the pressurizer heaters without

a loss of nffsite pover.

ALDERSON REPORTING COMPANY. INC.
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10

1

12

13

14

15

16

17

18

19

20

21

22

9287

Now, this vitness just went through a whole
explanation about where he assumed the loss power.

WITNESS TORVICIAR: No, I 4id not.

DR. JORDAN: I did not get that. I gathered he
said yes, there is the situation that ycu envision that
could happen during a short period; that they might indeed
wvant to put heaters on. ‘

WITNESS

L |

CRCIVIA: Yay I add something else?
¥YR. PCLLASD: Let me ask you a guestion and see if
it is the same guestion you Jjust answereasd.
BY ¥R. POLLARD:
Q Section:t of emergency procedure 1202-29,

considering that =--

A (ditness Torcivia): What page? Section E? What

page is that on?

Q It starts on page 9 and runs through page --

A (Witness Torcivia): «“hat page are you referring
to now?

(o It runs through the bottom of page 13.

20 you see any thing in the rrocedure which
precludes powering the pressurizer heatecs from bus 1°P or
bus 1S even though we may not have lost offsite power?

A (ditness Torcivia): I believe I made that guite

said that we are willing to assume that the

0O
=
L
W
A
.
4

offsite pow2r is still there,but we have a fault of some

ALDERSON REPORTING COMPANY. INC,
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1@ two 4160 buses which the balance of plant

42w, that is a conceivable thing, probably out of
the extraordinary, but it is conceivable. So we have the
offsite pcocware.

Q Which two buses are you referring to in your last

-
-~
4
'A.
(ad
£
]

§s Torcivia):s The talance of plant buses.

0]

hev shown 2n figure cne?

.
aw

la)
1]
ot

A (ditness Torcivia): No, they are not shown on

figure one.

Q + Thank you.

A (ditness Torcivia): Those are balance ¢of plant
buses.

8, Your answer was satisfactory to me if it was

satisfactory to you. I am saying you need not continue
gnless you really wish to.
A (Witness Torcivia): I am perfectly happye.

¥R+ POLLARD: ¥r. Chairman, wvhat is the next thing
to unravel?

M3. TROWBRIDGE: The guestion Mr. Pollard asked,
does this procedure preclud2 -- that is not the statement
¥r. Pollard made. He indicateds section E provides for the
connection 5¥f gra2ssurizer hesatars in some situation where

off=site power is still available.

ALDERSON REPORTING COMPANY. INC,
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- v

may be that that is a correct statement,

S ask the witnesses that

*
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3Y MR. POLLAED:
Does section F of emergency procedure 1202-29
provide for powering either heater gsroug 8 or 2 from either
bus 1-P or 1-F, even though there may not have been a loss
of off-site power? ™Yes"™ or "No," please.

A (WITNESS TORCIVIA) It does not intentionally
provide == I 4i4 not intend to have it provided for at the
time I reviewed it -- but it does provide for it when it

says specifically £ the zr heater bus has failed

D

s

La |
-

9]

Ta
-

"

from whatevar causa2. It says on page 123 "If the
pressurizer heater bus has failed, the pressurizer heaters
can ke powered from 1-P or 1-F bus.” I never guestioned
thate.

DR. JORDAN: You got your answer.

MR. PCLLARD: Does Mr. Trowbridge --.ncu vhat is
the next stap?

CHAIRMAN SMITH: ¥r. Trowbridge?

¥2. TROWBRIDGE: I think we have jotten the
ancwer: Under highly unusual circumstances, there could be
a connection under that provision of the emergency plan.

CHAIRMAN SMITHs VNow would you begin the guestion
that vwas pending befcre we gct into this discussion. State
it anew. Specify in your assumptions.

¥R. POLLARD: This is the guestion ton which Yr.

Tourtelotte objectad.

ALDERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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CHAIRMAN SKITH: That's where I think wve are,
unlaess you think w2 are not th=sre.
8Y M2. POLLARD:

Q Mr. Shipper, assuming that pressurizer heater
group 3 is being powered from bus 1-P and at this point a
loss~of-ccolant accident occurs and the logic circuit which
grovides the ES signal to trip the main feeder breaker on
bus 1-P fails, is it correct that the main feeder breaker
would not b2 trippa2d?

A (41T

()

R) I weculZd think that is correct.

w
ts)

$

(]
wn
m

tIPP
I would also like to have that identified as "the single
failure."

2] With respect to item 2 on pace 4 of your testimony
vhere you are talking about the low emergency bus voltage
trip, which continues on page 5, am i correct that once
again you are referring to a trip of the main feeder breaker

from either bus 1-P eor 1-F?

* (NITNFSS SEIPPER) That is correct.
0 what is the set point of that trip?
A (4dITNESS TORCIVIA) Of what trip? The

undsc~-voltaje relay?

Q The under-voltage trip.

A (AITNESS TORCIVIA) We have not precisely
established the set point of the under-voltage trip at this

poinv, primarily because we expect to establish first the

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, O.C. 20024 (202) 554-2345
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tcic of the motors ~- not the trip o5f the motors =-- but the
point at which the moter, the trip rating of the

under-voltage relays which =-=- I am sorry, let me go hack a
bit.

These three under-voltage relays that we are
talking about now are directly associated with the
pressurizer heaters. 2eyond that point, there are more
under-vcltage relays which are intended to protect the
motors and 2guipment bevond that. We hive not estadblished

-~

sely the value of the under-voltage relays, although I

e

o
"
®

believe they will 2nd up at approximataly 92 percent cf the
nominal voltage of the bus.

Until we determine the final setting of the
upstage relays, we are still leaving that guestion open.
They are intended to e set in such a way that they will
tcip out the pressurizer heater before we in any way will
endanger the operation o0f the bus or any of the moters
connected to it.

o These three under-vecltage devices are scnething
that are teing addi=d to Three ¥ile Island Unit 1
specifically as part of the modification needed to power the

pressurizer heatars from the diesel generators; is that

0

correct?
A (NITNFSS SHIPPER) That is correct.
A (dITNESS TORCIVIA) That is correct,

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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» 0id I understand you to say that the set point o
these new under-voltage 3devices you expect to be in the
n2ighborhocod of 92 percent of nominal voltage?

3 (dITNESS TCRCIVIA) I would expect it in that area
as an off-the~-cuff answer. The exact value will ke
established at a later date.

Q Would you agree that ©2 percent of rated voltage

is roughly 441.6 valts?

A (3ITYESS TORCIVIA) If that's what you say.
b (SITNESS SHIPPER) Rcughly.
® it this point, I am not sure, so maybe you better

check it.

A (dITNESS SHIPPER) T just did.

L]

DR. JORDAN: How many volts was that? (-TAB-)
WITN®SS SHIPPER: 4u41.6, roughly.
DR. JCRDANs All cight,
BY MR. POLLARD:
] I understood your testimony earlier that during
your postult2d *rolted line-~to-line fault on all ¢ the
pressurizer heaters in a2 particular grocup, that the voltaqge

on bus 1-P, for exanmple, would cnly drop tc abcut 160

volts.
3 (WITNESS TGERCIVIA) Say that again?
5, Farlier today you had gostulated a fault in the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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pressurizer ieaters. You came up with 4000 of amps fault
cyrrent. Anf. I asked ycu adlout the vcltage on bus 1-P, and
I recall you told me roughly U460 volts.

A (NITNZSS TORCIVIA) ¥y guess would be in that
ar2a. That would be a very fast dip and up again.

A dip from 4RO down tc 460 and back up?

<)

A (NITNESS TORCIVIA) That's right. In that
neighborhcod.

~ r
- -

L8 )

the under-voltage relay set point was U441
volts, it would not be useful in terms of interrupting the
fault current?

B (WITNTSS TORCIVIA) They would not be required,
because at that point, the hreakers will have tripped them
out, those pressurizer heaters. Again, we come back to the
coordination as set up for these breakars is such that the
-= i€ there is any fault on those heaters, they will have

tricped out.

WITNESS TOECIVIA: By over=-current.
DE. JCRDAN: ZSo the under-voltage is not a backup

for the over-current?

DR. JOBDAN: I hadn't understocd that.
AITNESS TORCIVIA: Not in that sense. I think wve

want to te careful there. The under~-vcltage relays, per se,

ALDERSCN SEPORTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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are readine the voltage off the bus. Now, as such, those

relays 4o nst know where the fault is that is pushing that

(ad

voltage dcwn. It may be on the pressurizer heaters or i

n

may be any other place on the bus.

Now, as a result of that. what we said was that wve
den't know where the fault is. What we will do is put those
relays in there. If the voltage dips and approaches the 92

percent level or thereabcuts, we will at least trip those

D

@

-
-

r

out, Jjust in cacse they are the ones at fault and w no
tripped out by any other means.
I do not want to leave the impression that those

relays are unnecessarily a backup for the pressurizer

heaters.
DR, JORDANs I understand. I had not understood
thate.
Go ahead, %r. Pollard.
RY ¥R. POLLARD:
Q L2t me make sure I understand. You are saying

that the under-voltage relays, the three that are being
newly installed to trip the main feeder breakers on
under-voltage are in no way a backup to the trip from fault
current?

A (WITNESS TORCIVIA) Again, we are making a
statement there.

Q I am not trying to introduce anything new. I an

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., NASHINGTON, O.C. 20024 (202) 554-2345
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trying to understand your last exchange.

A (A4ITNESS TORCIVIA) It is not to e interrreted as
a complete backup.

Q Wwith that testimony, then, do I understand you t&
m2an that your ta2stimony on page 4 is incorrect where vou
state, "Diverse means of tripping the pressurizer heater
loads from the safety-related buses are provided to assure
that the capacity, capability, and reliability of the safety
bus to supply power to safety loads is not degraded. These
diverse trips are”™ -- and then you list an item to the

under-voltage trip and in items 3 and 4 --

A (WITNESS TORCIVIA) What rpage again?

Q Page 4 of your testimony.

3 (WITNESS TORCIVIA) All righte.

Q You start off by saying you are going to list sonme

diverse means of tripping the pressurizer heater lcads, and
then you list in item 2 the under-voltage trip and you list

in items 3 and 4 the over-current trips.

A (4ITNFSS TORCIVIA) Po you mind if we read that?
9 F2el f£r22.
A (4ITNZSS TORCIVIA) What we have said, the low

smergency bus voltage trip, emergency bus voltace is an
indicator of the capability of the emergency bus Lo supply
power to the safety loads. Three under-voltage relays are

provided, any one of which will trip the pressurizer heater

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE. S'W., WASHINGTON. 0.C. 20024 (202) 554-23485
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1load from the emerjzency bus when the voltage level -- wve
didn't say vwhere the voltage level was dsetermined, but when
the voltage level =-- that that capalbility is Jjeopardized.

As I previously stated, those under-voltage relays
are relieving that bus of that pressurizer, just in case it

happens to be that pressurizer heater which is in trouble.

It 40es not necessarily mean that that pressurizer heater is

ALDERSON REPORTING COMPANY, INC,
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It may bde something else.
Q There are2 existing and there were before this
modification, as I understood you to say, other undervoltage

relays on bus 1P and 1S.

A (RITNESS TORCIVIA) That is correct.
Q What is the set point of those relays?
A (WITNESS TORCIVIA) In the vicinity, around 90

percent, in that area. Again, that is up in the air.

Q What vere they before this modification? What was
the set point before this modification?

A (WITNESS TORCIVIA) It had nothing to do with this
modification.

o] I understand that. That's why I'm asking what was
the set peint of those undervoltage relays which previously
axisted on bus 1P and 1S.

A (WITNESS TORCIVIA) Previous to this mecdification,
the relays themselves consisted of a first level of
operations. We since then added a seccnd level to comply
with some of the -- I forget which case it was =-- cne of the
conditions in which an undervoltage condition existed in one
of the plants, and we provided a second level of operation.
The set points at that time were, for the first level were,
I believe they were =--

A (WITNESS SHIPPER) Are you familiar with induction

iisk undervoltage relavs?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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Q Are you questicning me now? You 50 ahead and say
whatever you wish and then I will juestion ycu on what you
said.

CHAIRMAN SMITH: Just a minute, ¥r. Pollard.

Gentlemen, whenever =-- gentlemen, please. It is
becoming increasingly difficult to maintain decorum and
organization, and I don‘'t want to single cut any particular
problem, but we 3are just getting very argumentative and ve
are beginning to fail from simple courtesy. I think we had
better go back to basics, and I am gcing to watch it very
carefully, and I am going to follow through.

8Y MR. POLLARD: (Resuming)

Let me try again the gquestion which started thise.

)

Prior to beginning the modifications to add the
capability to supply the pressurizer heaters from bus 1F cor
1S, you had some undervcltage relays on bus 1P and 1S, and I
understand that as a result of some modifications, you may
have had one level and two levels.

¥y question simply is what were the set points of
the existing undervoltage relays?

A (WITNFTS SHIPPER) My recollection on the set
points in those was approximately 73 percent, with a time
4ial at 2.3 seconds.

B (4ITNESS TORCIVIA) For the benefit =--

DRe JORDAN: I 4idn't hear the answer.

ALDERSON REPORTING COMPANY. INC,

400 VIRGIN'A AVE., SW.. WASHINGTON, D.C. 20024 1202) 554-2345
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WITNESS SH

(]

PPER: Approximately 73 percent with a
time dial of 2.3 seconds. That is why I asked the guestion
if he is familiar with induction disks.

DR. JORDAN: And you wanted to add something to
that, Mr. Torcivia?

WITNESS TORCIVIA: I merely wanted to add for the
benefit of everyone concarned that those original relavys
vere cf the electromagnetic type -- electrodisk type, which
were primarily an aluminum disk that rotates around a
magnetic field with time. The voltage changed, then the
disk got faster and slower. We considered that somewhat
inaccurate and poor repeatability. We therefore changed
those relays to solid state. We also did that for another
reason. Our voltage studies indicated that ve wanted more
accurate control of our voltage dips. Therefore, or
settings at this point are up in the 2ir because wve haven't
yet completed ocur studies as to exactly where ve wvant those
pcints,. I have a pretty gocd idea where they are going to
+nd up, but the ralays themselves have been changed to solid
stite. That's why it is hard to answer that guestion.

DR. JORDANs But for my in tation in
straichtening out any confusion that I may well have, that
is not :he ralays that you were talking about under Item 2,
page 4?

IITYESS TORCIVIA: Those are completely different.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., W, WASHINGTON, D C. 20024 (202) 554-2345
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8Y MR. POLLARDs (Resuming)

Q The set point around 73 percent of nominal
voltage, you think by the time vou finish your evaluation
that set point might be raised to the vicinity of 90
percent, is that correct?

A (WITNESS TORCIVIA) Again let me correct that
impression. At that time we had one set of relays, and
those relays were set at a positicn in which there would be
a drastic reduction in voltage of approximately 70 percent.
With our new relays, we have now two sets. OCne set takes
care of an upper limit which is where wve are keeping an
alarm indication, and the second set to trip out. The
second set, which will be comparable to the electromagnetic
relays which we have taken ocut will be set at approximately
the same area, about 70.to 75 percent, and they take in a
major dip in voltage.

Q So the second level which will be set in the
vicinity of 90 percent only provides an alarm function, is‘*
that correct?

A (WITNESS TORCIVIA) At this time.

Q At this time.

Will that be the cac2 at restart?
A (WITNESS TORCIVIA) Yes.
Q So that in terms of shedding loads from bus 1P or

1S, the 30 percent level will provide no sheddina function,

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTCN, D.C. 20024 (202) 554-2345
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and ve will still e relying upon this level at around 73
percewnte.

A (WITXESS TORCIVIA) I don't know if shedding of
loads comes in tha picture or note.

Q Let me ast that gquestion. When the undervoltage
relays on bus 1P and 1S, those which are set at nominally 73
percent, what fupction or what action do they perform when
they trip?

A (WITNESS SHIPPER) I think the relays you are
referring to ther2 at those set points are the induction
disk relays that are presently installed. I think ¥r.
Torcivia indicated -- and let me turn the mike over tc hinm
to explain that.

A (WITNESS TCRCIVIA) The relays which are coming up
that we are talking about, the other se*t of relays, have
nothing to 40 vwith this bus here. They are on the 4160 bus,
which under norm;l conditions are operated from the offsite
povwer. Thuse will give an indication on loss of offsite
power, and then we transfer to the diesels.

Now, the relays on the diesels are the ones that
are referring to number two, paragraph number two.

Q Let me run through what I think we now understand,
or what you are now testifying to. Llet me see if I am wrong.

There are three new undervoltage relays baing

added as a result of the mcdification tc power the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554 -2345
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will be set at roughly 52 percent of nominal, and their
function will be to trip the main feeder breaker if the
voltage decreases to that level.

A (WITNESS TORCIVIA) That's right.

Q ind then we have some undervoltage relays alsc on
bus 1P and 1S which serve an alarm function, and those are

set at roughly 90 percent of ncminal.

A (WITXESS TOECIVIA) No.
Q Where am I wrong in my last statement?
A (HITNESS TORCIVIA) The relays you are referring

to and that I vas referring to are on the 4160 bus, on the

diesel bus itself.

Q Bus 1D and 1E?
A (WITNESS TORCIVIA) VYes.
Q We have three undervoltage relays on that bus set

to actuate at approximately 90 percent of ncminal, and those
provide an alarm functione.

A (WITNESS TORCIVIA) VYes.

< There are three more relays on bus 1D and 1E set
at 73 percent of nominal.

A (WITNESS TORCIVIA) Loss of off-site power.

e If the voltage decreases to 73 percent of nominal
on bus 1D or 1E, what happens?

A (WITNESS TORCIVIA) We transfer over to the

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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0 I understand thate. it specifically trips the
incoming breaker from off-site power, does it trip any loads

off of bus 1D or 1E?

. (WITNESS TORCIVIA) Not unless there is an E

Q I am just speaking of the undervoltage device.

-
What does it 40 other than trip the incoming breaker from
offsite power?

) (WITNESS TORCIVIA) Say that again.

Q The undervoltage relays on bus 1D and 1E which are

set at 73 percent of nominal, what function do those

andervoltage relays perform other than tripping the incoming
breaker to bus 1D or 1E?
A (WITNESS TCRCIVIA) They relieve all loads, and
the diesel takes over the emergency locad.
We have ncw lost cff-site power.
Q When you vay they relieve all lcads, are you

saying that they trip all lcad breakers on bus 1D and 1E?

R (WITNESS TORCIVIA) That's correct, 1D and 1E,
c Including the breakers supplying bus 1P and 1S?
2 (WITNESS SHIPPER2) That is not correct. On

undervoltage the feeder breakers are never tripped. The
incoming feeder lines, feeder breakers on the undervoltage

actuation, the only egvipment actuate? is the driven

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2348
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equipment, or the only equipment tripped is the driven
equipment.

Q Is there any eguipment powered from bus 1P, a
load? 1Is there any load povered from 1P or 1S that would be
tripped on undecvoltage?

A (WITNESS SHIPPER) Yes.

Q Would you please tell me what those loads are, and
which undervoltage relays trip thenm.

B (WITNESS SHIPPER) The way the scheme is presently
installed -- and I can't speak for what the new installation
is, but the way the scheme is presently installed, all the
motors are tripped, which includes -- .

Q You need nct give me the specific loads.

Are they engineered safety feature loads?

A (WITNESS SHIPPER) Yes.

Q Now, which undervoltage relays trip those
engineered safety feature loads?

A (WITNESS SHIPPER) At the present time, the
undervecltage relays that are monitoring the bus voltage on

bus 1P or 1Se.

A (WITNESS TCRCIVIA) ©Would you repeat that gquestion
again?
Q The gquestion was are there any engineered safety

feature loads on bus 1P and 1S that would be tripped on

undervoltage? I think I got the answver to that was yes, is

ALDENSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D C. 20024 (202) 554-2345
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B (WITNESS SHIPPER) Yes.
Q My subsequent gquestion was which undervoltage

relays trip those engineered safety f~i.u.e loads powered
from bus 12 2wnd 1S5?

A (WITNESS TORCIVIA) Which undervcltage relays trip
those at the presant time? Those are the cnes on the 4160,
bus 1D and 1E.

Q ¥r. Shipper just said they were on bus 1P and 1S.
He is shaking his head no in ansver to your last gquestione.

A (WITNESS TORCIVIA) We are in a state of
transition.

Q Just to clear things up, I am only interested in
the configuration of the }1ant at the time of restart.

A (WITNESS SHIPPER) I will not answer any
gquestions, because Mr. Torcivia is in charge c¢cf thcse.

Q At the time of restart, are there any engineered
safety feature loads powered from bus 1P and 1S that wvould
be tripped on undervoltage?

A (4ITNESS TORCIVIA) No, sir.

Q Then this is a change in the desi¢n, is that
correct? Prior to the modification to add the pressurizer
heaters, there were some engineered safety feature loads on
bus 1P and 1S that would have been tripped bty undervocltage.

A (WITNESS TORCIVIA) Under an ES condition or

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., 5.W., WASHINGTON, D.C. 20024 (202) 554-2348
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without an ES condition?

g I dida't know that it matter2d, so I have to ask
you under both conditions.

A (WITNESS TORCIVIA) Just to clarify the answer,
prior to the change which is bdeing made and will be
instituted for restart, there vere undervoltages relays on
buses 1P and 1S. Those relays have been left in there, and
they are electrcmagnetic disk type, and they are left in
there £or alarm purposes, and they will indicate an over or
under voltage on the bus. It will not 4o any other
function. The other, "“he relays that will be taken over on
the cirtuitry are the ones on bus 1D and 1E. They will
indicate the voltage condition at bus. They are the cnes
that will trip out the breakers, and under normal
conditions, the breakers that are already closed will
continue to be closed if there is -- it is equivalent toi a
transfer. It trips out from one to the cther. On an ES
condition those breakers will be tripped out and the plant
block loaded, and the diesal blcocck loaded.

Q Is it the ES signal that trips the loads, or the
gndervoltage signal?

A (WITNESS TORCIVIA) ves.

Q The ES signal directly trips the load breakers
rather than the undervecltage signal tripping the load

breakerse.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2348
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A (WITNESS TORCIVIA) 1If there is an ES and there is
-=- I see what you are talking about =-- if there is an =5 and
there is pover on the buses, then of course the breakers are
not affectad by the ES signal except the block load, yes.
Q So it is the undervol tage signal that trips the
breakerse.
A (WITNESS TORCIVIA) Yes -- wait, no. Wait.
(The witnesses conferred.)
WITNESS TORCIVIA: Paul is pointing out to me =--
perhaps you should say it.
WITNESS SHIPPER: I don't want to get -- I am
confused encugh.

WITNESS TORCIVIA: In making the change, in taking

-aff the undervoltage relays from the 1P bus and transferring

to the 4160 bus, there was nothing changed in the tripping
scheme as it originally was.

Do you agree with that? That's the way I remember.

WITNESS SRIPPERs I thinkx I know what you d4did, but
I didn't study that.

HWITNESS TORCIVIA: Nothing was changed in that
area, that is correct. 4We just took the relays and put them
on the top.

Does that clarify?

BY MR. POLLARD: (Resuming

C I hope so. I always have to just ask one more

ALLDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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changes in the tripping scheme, simply physically move some
relays from bus 1P to 1D, and now it senses voltage on bus
1D.

A (WITNESS TORCIVIA) Yese.

Q And i€ they sense undervoltage, they will still
trip some 2ngineered safety feature load for load breakers
for loads powvered from bus 1P.

A (WITNESS TORCIVIA) T den'* recall what breakers
they tripe.

A (WITNESS SHIPPER) I think that is correct.

A (WITN

(9}

SS TORCIVIA) The trirping scheme is the
same. I don’t recall which loads they trip out to.
Essentially you are correct, ¥e did not change the tripping

scheme.

Q The set point for shedding the loades is, as I
understand it, roughly 73 percent of nominal.

B (WITNESS TORCIVIA) We considered that loss of
voltage, y2s, on the balance -- on tha buses.

C I think I have just one more line of guestioning,
and then I will just have to check my notes, but I think wve
may be done.

In January of 1980, specifically January 31 of

1980, there was an ACRS Subcommittee meeting on Three Mile

Island "nit 1. Part of the subject matter discussed vas

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE. 5.W., WASHINGTON, D.C. 20024 (202) 554-2348
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pressurizer heaters. I am going to just read portions from
it, and then I will give you the transcript sc that you can
examine it as well.

4R. TROWBRIDGEs Mr. Chairman, I take it this is a
follow=-up on the tastimony of ¥r. Keaten and the ACRS
gquestions which were -- is that correct?

¥R, PCLLARDs It is certainly relying upon the
same documeat, Mr. Trowbridge, but what I intend to do is
ask gquestions abcut these witnesses' testimony. specifically
Figure ? and the illustration on Figure 1 of the location of
the distribution breaker panels being cutside containmente.

¥R. TROWBRIDGE: Thank you, ¥r., Pollard.

BY MRE. POLLARD: (Resuming)

o Mr. Slear states, "Let me describe what we are
proceeding with the containment boundary is essentially here
on this drawing. As you can see, there are small circuit
breakers insidew the containment, much like your house
circuit breakers. These are being removed so that they are
outside cf any adverse environments.”

¥MR. TOURTELLOTTE: The point I would raise is that
in ordinary circuamstances, when a cross exaainer is relying
upon a dccument to cross examine £rom, there can be a series
of objections on the basis ¢f whether it is in the proper

context or not. The documents are generally provided the

other parties so the other parties can understand the full

ALDERSON REPORTING COMPANY. INC,
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context of what the document is about, and also can follow
alonge I don't have the document that ¥r. Pollard is
referring to. I would like tc have that document if he is
going to pursue a line of guestions along this subject
mattere.

(Board conferring.)

(Counsel for UCS conferring.)

¥R. POLLARD: I will try not to use the document.

BY KR. PCLLARD: (Resuming)

Q Did the 4distribution panel breakers =-- excuse me,
did the distribution breaker panels shown in Figure 1 of
your testimony, vere those previously inside containment?

4 (WITNESS SHIFPER) Yes, they vere.

Q Now, Jhat replaces those circuit breakers inside
containment at this point in time?

A (WITNESS SHIPPER) What replaces those circuit
breakers?

Q Yes.

A (WITNESS SHIPPER) VNothing. It is a straight
cable rune.

g In other words, when ycu removed the circuit
braaker, yo2u had tc do something to join the cables
together, am I correct?

B (WITNESS SHIPPER) We are installing new cables

hetween th2 penetraticon and the tacminal box.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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G shere were the breakers located before in the
pressurizer heatar circuit?
A (WITNESS SHIPPER) Where were they located before?
Q Let me slow down.

We have a cabla coming in through a containment
penetration, and eventually power gets to the pressurizer
heaters. Originally the circuit breakers wvere inside
containment. There is a terminal box inside containment, 1is

that correct?

) (WITNESS SHIPPER) Yese.
Q Where in the circuit between the containment

penetration and the pressurizer heaters were these breakers
located pricr to being moved? Were they between the
containment penetration and the terminal box?

A (WITNESS SHIPPER) VYes, from the terminal box.
The circuit came from the heater through the secondary
shield wall into the distribution panal, out of the
distribution panel through the containment penetration to

the power distribution motor control center.

Q Does the terminal box still exist inside
containment?

A (WITNESS SHIPPER) Yes.

Q Where the circuits have been removed, did you

install a butt splice?

A (WITNESS SHIPPER) When the circuits are removed,

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W. WASHINGTON, D C. 20024 (202) 554-2345
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there will be a butt splice and heat shrink tubing.

0 Do I unierstand you correctly that these circuit
breakers have already been moved? It is not that you are
planning to dc¢ that, it has actually already been
accomplishad at Three ¥ile Island Unit 1?

A (WITNESS SHIPPER) They are in the process of
being == they are in the process of being installed. They
are new panels that are being installed. The existing panel
I think will remain iside containment.

Q And is Figure 1 accurate with respect toc the
number of distribution breakers for each group of heaters?

A (FITNESS SHIPPER) Yes.

MR. POLLARD: We have one remaining series of
questions which is quite lengthy. It is the last gquestion
listed on our cross examination plan. I would propose not
to try to start that this evening.

CHAIRMAN SNITH: All right.

If there are nc objections, then we will adjocurn
antil 8:30.

(Whereupon, at 5:10 o'clock peme., the hearing in
the above-2ntitled matter recessed, to reconvene at 8:30

o'clock a.Mm., Wednesday, December 24, 1980.)

ALDERSON REPORTING COMPANY, INC,

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