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UNITED STATES OF ANMERICA

SUCLEAR REGULATORY COMMISSION
- — - — - - - - - - - - - - - -‘
H
In the matter of: 3
.
METROPCLITAN EDISON CONPANY 3 Docket No. 50-2849
s (Pzstarct)
(Three Mila Island Unit 1) $
:

25 North Court Street,
Harrisburg, Pennsylvania

Wednesday, December 24, 13880
Evidentiary hearing in the above-entitled

matter was resumed, pursuant to adjournment, at 8332 a.me.

BEFCRE:
IVAN W. SNMITH, Esqe., Chaicrman,
Atomic Safety and Licensing EBoard
DR. WALTER K. JORDAN, ¥ember
ORe LINDA W. LITTLE, ¥ember
APPEARANCES:

OCn behalf o5f the Licensee, Metropolitan Edison
Company:

SEORGE F. TROWBRIDGE, Esqg.

DELISSA A. RIDGWAY, Esg.
Shaw, Pittman, Potts and Trowbridge,
1800 ¥ Street, N.W.,
Washington, D. C.
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On behalf of the Commonwealth of Pennsylvania:

ROBERT ADLER, Esge.
Assistant Attorney General,
50% Executive House,

Harrisburg, Pennsylvania
WILLIAY DCBRNSIFE
Nuclear Engineer

On behalf of Union of Concerned Scientists:

ELLYN WEISS, Esqe..

ROBEET D. POLLARD
Harmon £ Weiss,
1725 I Street, N.d.
Washington, D. C.

On behalf cf the Regulatory Staff:

JAMES TOURTELLOTTE, Esg.
Qffice of Executive Legal Director,

United States Nuclear Regulatory Commission,

Washington, D. Ce.
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PBOCEEDISNGS

CHAIRMAN SEITH: On the record.

MR. TROWBRIDGE:s Yesterday, both Dr. Jordan and
yourself shoved considerable interest in the loading of the
diesel. We talked about this last night among ourselves and
concluded that we would save a great deal of hearing time
:nd probably confusion by making up several tables, since ve
are going to be back here, obviously, on this Contention
after New Year's. I would suggest that the Board defer
guestions in that area until ve come back with our talbles
which of course we will make 2vailable to everybody.

¥S. WEISS: We would be happy tc see the tables.
We think that would indeed be useful to the rececrd, but wve
vould like tc see the underlying calculations as well. I
think that becomes even more important if the talbles are
going to be introduced in evidence.

MR. TROWBRIDGE: I am talking about the loads on
tha diesel and building 'p to rumething less than 3000 KW.
The underlying calculations are relatively simple.

CHAIRMAN SMITH: We may proceed.

¥S. WEISS:s I have two preliminary matters.

First, the Chairman asked me last week to consul-.
with Mr. Jordan about whether he thought it was necessary to
have the 3sard issue an order. I have done that, and he

believes that it would be desirable and possibly necessary

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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to have the Board issue an order on the PANE Contentions.

MR. TRCWBRIDGE: ©On that point, Licensee has an
interest in this guestion. I would ask the Board to defer
an order 2a this. It is not that clear to me that we have a
£inal decision in this proceeding. I would like an
opportunity to talk to that point. I am sorry that I simply
have not had -- I meant to dc it over the weekend, but the
bug got me. I have tc have time to discuss it with others
in my office.

Where 42 we stand on this? I did not have a
chance to discuss with others in my office where we stand on
this point.

CHAIRMAN SMITH: The reguest was not so much what
the parties want, but I just wanted to bring to their
attention that there is a possibility that it could be
viewed tve ways, and we want comments on which way it shculd
be viewed, and you have suggested a third possibility.

¥R. TROWBRIDGE: As I read the transcript of your
remarks, Yr. Chairman, of your request through Ms. Weiss to
Mr. Jordan, you seemed to start with the assumption that ve
have -- that the issue has been decidad. it is Just 2a
gquestion of whethar we stand on the Commission order or
vhather this BSoard should issue an order.

I think there is a third gquestion whet.:r or not

we have a final decision at all. I would ask the Board to

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, 0.C. 20024 (202) 554-2345
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defer its ruling lcng enough for us to comment on that,

CHAIRMAN SMITH: All right.

¥S. WEISS: It occurs to me that Nr. Jordan,
having heard what you saii, may also want to comment on
that, and perhaps the best thing to do would be to set a
iate for it.

CHAIRMAN SMITH: So as we have, as far as I can
see, the Board has tec dec‘de among thr2e alternatives: do
nothing because ve regard the action 5f the Commission as
not being final; 40 nothing because we regard the action of
the Comaission as being final in itself; or issue an order
executing the intent of the Commission’s -- of the effect of
the Commission's ruling that we cannot accept those
Contentions.

MR. TROWBRIDGE: Why don't I undertake, ¥r.
Chairman, to be in touch with ¥r. Jordan before we come back
after New Year's, and if -- then we needn't set any dates
for discussion. If I am not -- and I am sure Ys. Weiss is
right -- there should be an ogzportunity for both of us to
talk to the Boari.

CHAIRMAN SMITH: Very good.

MSe. WEISS: I have also had a chance tc look
through yvesterday's transcript and have noticed that on I
think six or eigzht places bus 1S5S as in Sam is transcribed as

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

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2348
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correct the transcript in the following places, to change it
trom bus 1F as in Frank to bus 1S as in €am, and let me read
the places that I found it. I can't say that it is
exhaustive. I found it ia a number of spots in the
transcript. It may appear other places as vell.

Page 9267, line 20, page == change from 1F to 1S
as in Sam; page 9274, line 12.

CHAIRMAN SMITH: These transcripts will be
replaced.

¥S. WEISS: Because it is missing pages at the end.

CHAIRMAN SMITH: They will be replaced on January

¥S. WEISS: On page 9274, on line 12, it should
read bus 1S and delete the "1-F." Page 9281, line 17, 1F
should be 1S. Page 9290, line & should read bus 1P or 1S,
and line 12 that same page should also read, "can be powered
f£rom 1P ét 1S. And the last page that I found it is on the
next page, 9291, line 17 should read "from either bus 1P or
1S."

CHAIRMAN SMITH: Anything further? Any other
business before Wwe proceed?

Then you can proceed when you are ready.
dshereupon,

PAUL SHIPPER, JR.

JOSEPH TORCIVIA

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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resumed the stand, having been called as witnesses by
Counsel for Licensee Metropolitan Edison, and having
previously been duly sworn, were further examined and
testified as follows:

CRCSS EXAMINATION -- Resumed

BY MR. POLLARD:

Q Mr. Torcivia, two short guestions from yesterdavye.

wher you vere talking about the fault assumed on
the pressurizer h2aters and the effect that fault would have
on the voltage on bus 1P, you ansvered U460 volts, it would
3o down to 460 volts and then back up to 480 rather quickly.

Was that ansver 460 volts based upon some
calculations you had done before you took the witness stand,
or did you try and do that on the stand?

A (WITNESS TORCIVIA) If I recall, I said in my
spinion it would 4ircp about 4€0 volts. We made no
calculations specifically for that fault on the pressurizer
heaters on the bus itself.

Q One final guestion.

Is the fault that you have postulated, which I
anderstood to b2 1 bolted line to lina fault, is that the
sorst fault in terms of generating fault current, or would a
bolted line to ground fault be more severe?

A (WITYESS TCRCIVIA) The fault which was at that

tine pointad out, which was a bolted fault, is a three-phase

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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{ .t, soma2what a3uivalent to a line to line fault in that

areae. The

ground fault current was found to be slightly

less than that 4000 figure. So we accepted the highest

value which

was around 4000. It was less than 4000. We

used 4000 as our tasis.

Q I

either part

don't knce who to direct the question to, so

Y Ccan ansver.

Can you 3ive m2 all of the accident or transient

sequences which would result in the pressurizer heaters =--

result in the need to connect the pressurizer heaters to the

on~-site powver supply?

YR. TROWBRIDGE:; M¥r. Chairman, perhaps Nr. Pollard

might explain wher2 he is going a little bit._ It is not at

all apparen

t that this is within the scope of the testimony

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

witnesses.

CHAIRMAN SMITH: Would you read the guestion back,

plzase?

(The Reporter read the pending gquestion.)

CHAIRMAN SMITH: It seems obvious ~--

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

this point,
as to wher2
that it was

is going.

shether we could not have a further explanation
ée vwere going. It wasn't apparent here to us
within the scope. I dcn't now where ¥r. Pollard

I have at this point no objection.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2345
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CHAIRMAN SMITH: Would you care to accommodate
him, ¥Mr. Pollari?

¥R . POLLARD: I would prefer not to.

CHAIRMAN SNMITH: I think you should, unless you
are representing that it is an essential part of your cross
examination, that you not reveal the purpose of it. In that
event, we will wait and see what develops. If it is an
important part of your cross examination pia:s and strategy,
ve will allowv you to defer explaining. If it goes toc far,
we will excuse th2 witness and have you explain.

¥S. WEISS: We would be happy to explain it to the
Board at the bench. He would prefer not to have the
witnesses hear it.

MR. TROWBRIDGE: Does this imply the Board dces
not have a cross examination plan covering this subject?

MR. POLLARD: This is the last question on the
written cross examination plan. I think the Board, by
reading that, could sse where we are going. If we wish to
show ¥r. Trowbridge the cross examination plans, I would
prefer not to 4o that and simply approach the bench and
explain for Mr. Trowbridge's benefit.

MR. TROWBRIDGE: It may be that the Becard, from

the cross 2xamination plan, can see the relevance for itse” °,

CHAIRMAN SMITH: The subject matter is clearly

covered by the cross examination plan, although it is not

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2345
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obvious to the BRoard where it is ultimately leading. I
think wve should proceed, and if there is any gquestion, if it
doesn’'t become agparent soon, then we will excuse the
witnesses and ask for adiitional explanation.

YR. TROWBRIDGE: Very well.

WITNESS SHIPPER: The guestion was do I know all
of the accident or transient sequences that required
pr2ssurizer heaters, require pressurizer heaters to be
connectad to the on-site power supplye. I think == I kaow my
ansver to that is no, I don't.

2Y ¥R. PCLLARD: (Resuming)

Q F'hat vas not the gquestion. Can you simply tell me
all of the accident sequences or transient segquences that
you know of where we would wind up with the pressurizer
heaters connected to the on-site pover supply?

For example, would loss of coff-site powver be a
pacrticular esvant that might l2ad to having the heaters
connected to the bus 1P or 15?

A (4ITNESS SRIPPER) It is conceivable that a loss
of off-sita power would require pressurizer heaters to be
connected to the on~site powver supply.

Q And aight another seozuence be if we had a failure
in the pressurizer level instrumentaticn circuits which cut
off all of the pressurizer heaters automatically on low

pressurizer level, that that might lead to connecting either

ALDERSON REPCORTING COMPANY, INC,
400 VIRGINIA AVE. S.W., WASHINGTON, O.C. 20024 (202) 554-2345
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Group 8 or Group 9 to the on-site power supply, in which
case that low level trip would effectively be bypassed?

A (WITNESS SHIPPER) I would like to state for the
ctecord that I am not a3 nuclear engineer. I am an electrical
engineer. As far as the answer to your gquestion, I would
say it is conceivable to my knowledge of the coperation that
this may occure.

A (WITNESS TORCIVIA) May I also say we in the
elactrical departazent very often get reguests from the
mechanical people to add lcads onto a certain =-=- in certain
ar2as, and ask us whethar they can get a certain amount of
pover. The only thing we make the request from them is how
much of a load ar2 ysu planning to put on? Will you require
this power during normal operation or during an accident and
so forth, and ve are not very often familiar as to exactly
why they want that power. So we accommodate them by
providing the ra2quired power, and I for one do not feel that
I am qualified to ansver that question.

c With respect to this heater cutoff on low
pressurizer level, would you please refer to page 12 of
tmergency Procedura 1202-29, whigh is UCS Exhibit 19?

Am I correct, ¥r. Torcivia, that it is this
emargency proc=dure or at least an earlier revision of this
emergency procedure which ycu vwere addressing in your August

11, 1980 memo, which is now UCS Exhibit 28

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE ., S.W., WASHINGTON, O.C. 20024 (202) 554-2345
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A (WITNESS TORCIVIA) I'm sorry, is that the
question?

Q Yese This is the same proc24ure?

A (WITNESS TORCIVIA) T am sorry, I vas vaiting for
a yuestion. I lost sight of it.

Q This is the procedure that you were referring to
in your August 11, 1980 memo, isn't that correct?

A (WITNESS TORCIVIA) That is correct. That is the
procedure used.

Q There is a caution on page 12 which states, "There
is no automatic cutoff on lov level for heater while powvered
from ES bus. Heaters will burn ocut if uncovered."”

My guestion is, when you simply transfer the power
for the heaters from, for example, tus 1B as in boy, I
bslieve to bus 1P, hosw does that affect this low level
heater cutoff?

: (WITNESS TORCIVIA) In the pressure control
circuitry €£o5r that? Nothing was tcocuched, t¢ “he best of my
kncwledge.

Q Excus2 ne?

A (WITNESS TORCIVIA) ©Nothing was touched in the
control circuitry to the best of my knowledge. I would like
to point out again, as I have previously stated, that the
control circuitry is very often handled by the

-

instrumentation people, and what I state is based on the

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



best of my knowledge.

- 0 fou 45 understand the scurce of my confusion? If
3 the modification which is occurring is only a change in the

4 source >f 2lectrizal energy for the pressurizer heaters, I

S see noc obvious reason why switching the powver supply from

8 on2 bus to another should interfere with the contrecl

7 circuits for that heater group.

8 A (WITNESS TORCIVIA) The trip that would take place
9 =-= and I as making this assumption on the basis of the trip

10 that would take place, in ay opinion, would be in teras of

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

13 1a2ft hand where the pressurizer heaters are normally

‘ 4 connected, so that the low level connecticn, it is pessidle,
1S may trip 2ut that breaker up there. I do not recall. I anm
16 not sure at this stage.
17 MR. TROWBRIDGE: I suggest the transcript would

18 show that ¥r. Torcivia vas referring to Figure 1.

19 WITNESS TORCIVIA: Figure 1, yes.
20 8Y MR. PCLLARDs (Resuming)
21 Q Lat's assume nav -- we will start a aew line of

|
|
|
12 T can't read it, 18, to the BOP bus which is shown on the
|
|
\
|

22 guestioning. Let's assume that the heaters are conne “ted to
23 bus 1P, and the power to bus 1I' is coming from off-site
24 powver.

5 My question is, if a fault occurs in the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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pr2ssurizer heata2rs, wvhat signals are available and can be
relied upon to trip the main feeder breaker?

A (WITNESS TORCIVIA) For clarification in my mind,
4i4 T understand you to say, Mr. Pollard, that if the
pressurizer heater wvere ccnnected to bus 1P and we had
off-site powver?

Q Pressurizer heater group 8 is being pcwered from
bus 1P, and bus 1P is receiving power from cff-site powver.

A (4ITNESS TORCIVIA) I know >f no reason why the
pressurizer heaters were connected to bus 1P if we are
receiving off-site power.

Q I thought we had gone through that yesterday, so
£oc the purposes 2f today, just assume that that is the case.

Can you also do that?

A (WITNESS SHIPPER) We are assuming at this time
that the plant is in a shutdown condition.

Q Your option. I don‘'t care if it is operating or
shut downe My 3Jusstion is simply if the h2aters are
connected, if Group 8 cof the heaters are connected to bus 1P
and bus 1P is reca2iving power from J>ff-site power, and then
a fault occurs on the pressurizer heater circuit, what
signals are available and can be relied upon to trip the
main feeder breakar on bus

A (WITVNESS TORCIVIA) As far as -- again we are

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

ALDERSON REPORTING COMPANY. INC.
400 VIRGINIA AVE., S.W.. WASHINGTCN, D.C. 20024 (202) 554-2345
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the conditions which prevailed prior to the connection to
ths off-site ;ouer, as to the protective devices, the
coordinatisn of the various breakers involved, the breaker,
the main f2eder breaker would trip out under the same fault
conditions as it would from the =-=- should it be connected
from the diesel instead of the off-site power.

Q That was goirg to be my next guestion, so you have
saved us some time. The same condition, pressurizer heater
Group 8 bdeing powered £from bus 1P, and bus 1P receiving
povwer from the diesel generator, and ve have now a loss of
coolant accident, if there are no failures, am I correct
that the ES signal will trip the main feedar breaker on bus
1B?

B (WITNESS SHIPPER) That is correct.

A (WITNESS TORCIVIA) Yes, sir.

Q Would that ES signal also trip the other ES loads
on bus 1P?

A (WITNESS SHIPPER) Immediately or at time T-0 of
the accident?

Q At time T-0 when the signal is actually generated,
at the same time that the main feeder breaker is tripred.

i (NITNESS SHIPPER) VYes, it will, it will trip the
lcads -- you said ve are on diesel.

Q Right. Let's back up. We had the heaters running

off bus 1P. BRBus 1P was being powered by the iiesel

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S.W., WASHINGTON, D.C. 20024 (202) 554-2245
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generator.
A (WITNESS SHIPPER) Okay.
Q We then have a loss of coolant accident which

generates an ES signal, &®Khat I am trying to do =-- and maybe
T will ask the guestion broadly =-- can you tell nme
everything that happens after that ES signal is gererated?

I know one of the things that happens if nothing fails, then
the main feeder breaker will trip as a result of the ES
signal.

A (WITNESS SHIPPER) To the best cof my knowledge,
the ES signal trips blocks 2, 3, and 4, and then sequences,
resequences the loading of blocks 2, 2, and 4.

Q The diesel jenerator breaker would not trig?

B (WITNESS SHIPPER) The diesel generator breaker
woulk not trip.

Q And wve 30 into our normal accident sequence for
the LOCA, and the ES loads would be reapplied in bdlocks.

A (WITNESS SHIPPER) That is correct to the best of
ay knowladze.

Q Now that ve have gone this far in this scenario,

can the cperator at this point reclose the main feeder

bresaker?
A (WITNESS SHIPPER) VNot immediately.
Q When zan he raclose the main feeder breaker?
A (WITNESS SHIPPER) To the best of my knowledge,

ALDERSON REPCRTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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vhen he bypasses the ES sianal.

c dhen he Dypasses this ES sijnal, let's assume the
ES signal had been generated by 1600 low pressure in the
reactor codlant system. «“hen he bypasses that ES signal,
does the action of bypassing that signal also bypass the ES
signal genarated by four pounds in the reactor bduilding?

* (WITNESS SHIPPER) No.

Q It is your testisony, then, that aven if the
reactor pra2ssure is still belov 1600 pounds and he bypasses
the ES signal to the main feeder breaker, that if
subsequently builiing pressure increases to four pounds, he
vill get another ES signal to trip the main feeder breaker?

L (WITNESS SHIPPER) Would you rum through that
scenaris agaia?

qQ Sure.

This goes back, ¥z. Shipper, to the lines of
gquestioning I was asking yesterday about whether wve really
had three signals or three diverse inputs generating the ES
signal.

A (WITNESS SHIPPER) Like I said, I think I
anderstand some >f the functions of it. I do not totally
understand the complexity of it.

Q All I am trying to determine is if I have had a
loss of coolant accident which generates the 1600 pound low

reactor co>lant system pressure, the operator then bypasses

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE. 5. W, WASHINGTON, D.C. 20024 (202) 554-2348
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that ES signal, recloses the main feeder breaker, and then
subsequent to that point in time, with the reactor coslant

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

building pressure, will the main feeder breaker trip?

A (4ITNESS SHIPPER) Yes. I think that vas also
brought out in our depositions with UCS back in March.

Q 8ut at the time the operator closes the main
feeder breaker, any ES signals which are present would have
been bypassed, is that correct?

A (WITNESS SHIPPER) That is correct, or reset.

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

Bl (WITNESS SHIPPER) Not present, cerrecte ’

Q Referring to page 13 of UCS Exhidit 19, vhich is
Emergency Procedure 1202-29, at the bottom of page 13, th;re
is a note which says, "An ES signal wvwill trip the
pressurizer heaters off the bus bdut will not lock thes out.”

Can y>u please explain to me vhat that mreans,
particularly the phrase, "bdbut will not lock them out?

A (WITNESS SHIPPER) Trip and lock out is an
elactrical tera us2d wvhen 2 trip signal is present, a =--
well, wvhen a trip signal is not present, a normally closed
contact is inserted in the closing circuit. It is put in
there in order to prevent what we call bumping or
antipumping, and antipump circuit. If a trip is present,

then you clos2 the breaker, the breaker will close and

ALDERSCN REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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Q As opposed to the point being if the breaker had
originally been tripped by the ES signal and locked the
breaker out, you would not be able to reclose the breaker
until vou bypassed that ES signal, cocrrect?

A (WITNESS SHIPPER) That is correct.

Q So the 1esign at Three Nile Island Unit 1 at the
time of restart is such if the main feeder breaker trips due
t2> an ES signal, that the operator can attempt to reclose
the breaker without bypassing the ES signal, and the breaker
will in fact close and then ismediately trip out again.

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

Q dhat informaticn dces the operator have in the
control room to datacmine why a main feeder breaker tripped?

by (WITNESS SHIPPER) Are we talking of the
pressurizer heaters?

Q I'a sorry, I'm still referring to the same main
feeder breaker.

B (WITNESS SHIPPER) You would have ES actuation,
andervoltage indication. To the best of my knowledge, those
are the two pieces of information you would have available.

Q If the nain feeder breaker tripped on undervoltage
and that corrected the undervoltage condition, could the
oparator raclose the main feeder breaker from the contrel

coom?

ALDERSCN REPORTING COMPANY, INC.
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B (WITNESS SHIPPER) No.
g dhy not?
A (WITNESS SHIPPER) Because the control switch is

located in the 322 elevation of the control building.
CHAIRNAN SNITH: ¥r. Trowbridge, are you satisfied
sith the line of guestioning now?
¥R. TROWBRIDGE: I have no problams.
3Y MR. POLLARD: (Resuming)

I have just one last line of guestioning.

L

¥r. Torcivia, during your rebuttal testimony when
Nr. Trowbridge was gquestioning you, he referred you to page
4-7 of my testimony, particularly the last sentence at the
bottom of the page which continues on the top of page 4-8,
the part d2aling with a "fault in the non-safety grade
pressurizer heater circuits will cause the lcss of the 480
volt ES system to which the heaters are connected.”

As I recall your answer, you said yes, that was
true, 2xcap*t you 1130 went on to emphasize that the single
failure is the main feeder breaker.

Do you recall that?

A (NITNESS TORCIVIA) Please forgive me. Page 4-7?
I'm trying to -~ I'm trying toc work from my notes. Perhaps
T should have takan the time to try to look at the

transcript.

Q Let's not worry. Let me ask the gquestion directly

ALDERSON REPORTING COMPANY. INC,
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and let’'s forget about whether I have accurately remembered
what ycu said.

Let me just go through an accident segquence very
slowly, and thea I will ask you hov many single failures are
involved in that accident sequence.

Let’'s assume the plant is operating at some power
level and we have a reactor shutdcwn and loss of off-site
pover. The orerator then connects pressurizer group 8 to
tus 1P, and that bus is receiving pover £rom the associated
14i2sel jen2rator. Bus 1S5S has no pover for whatever reason,
either the diesel failed to start, there is a fault on the
bus, a bra2aker failied to cleose, all of these are potential
single failures, I think you could agree, that would result
in no powver being available to bus 1S. We then have a fault
in pressurizer heater group 8, ar- the main feeder breaker
fails to trip, the main feeder br~ ker associated with group
8 and bus 1P,

Now, I an going to go back through it at each step
and ask you for each of those steps is that a single failure
within the meaning cf the single failure criteria, the
siagle failure of a safety grade system or component.

The plant was cperating at power. ©We had a
reactor trip and loss of off-site pover.

Is loss of off-site pover counted as a failure in

analyzing a system for compliance with the single failure

ALDERSON REPORTING COMPANY, INC,
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B (WITNESS TORCIVIA) No.

Q Then tha operator connected pressurizer heater
group 8 to bus 1P which was receiving power from its
associated diesel generator, but there was no pover
available on bus 1S. Is that a single failure within the

neaning of the single failure criteria, the lack of powver on

bus 1S?
A (WITNESS TORCIVIA) In my opinion it is.
Q Now, we have a fault in pressurizer heater group 8.

Is that counted as a single failure of a safety

grade systam?
A (WITNESS TORCIVIA) VNo.

Q And then the main feeder breaker fails to trip on

o
the fault current.

In your opinicn is that a single failrre of a
safety graie component?

1 (WITNESS TORCIVIA) For that one diesel, we have
already had one single failure on this side, so for that one
diesel that is another single failure.

e We have a failure of the diesel generator
associated with bus 1S, and you said that vas a single
€ailure, I understand. Without regard to how many failures
ve are adding up to here, can you just answer the guestion

that if we had 2 fault in pressurizer heater group 8, the

ALDERSON REPCRTING COMPANY, INC,
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failure of the main feedar breaker associated with bus 1P to
tcip, in your opinion, is that a single failure within the
meaning of the single failure criteria?

A (WITNESS TORCIVIA) Agein I think I am restating
what we said some time back, we did not take credit for

that, so that becomes a single failure for that.

Q For that diesel generatore.
A (NITNESS TORCIVIA) For that unit.
g Am I correct in the scenario I have geone threough

tvice, the plant operating at power, it trips, ve lose
off-site pover, one division of emergency pover fails to
work properly, ve have a fault in the heater, and then the
main feeder breaker fails to trip on fault current, you
believe that repcasa2nts two failures of safety grade
components, is that correct?

A (WITNESS TOBCIVIA) Just so it is straight in ay
mind, it would de a single failure on the main feeder
breaker 1P, and the fact that wve lost a diesel on the other

end is single failure, is that the two?

Q Yes.
A (WITNESS TOBCIVIA) In sy opinicn.
Q In your opinion that is two failures and that is

not permitted?
A (WITNESS SHIPPER) I would like to add a third

failure that wve haven't stressed upon. You have also had to

ALDERSON REPORTING COMPANY, INC,
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£ail to actuate that distribution panel breaker, so that is
a third failurce,

Q But yeu had already testified you wvere not going
to take any credit for that breaker anyway because of its
lecatisone.

- (WITNESS SHIPPER) 1It's there. It is a very
active component. It is a very qualified component.

Q Yes, I understand.

Now, wh2n you testified in rasponse to the
questions from Mr. Trowbridge, you said that the main feeder
breaker was a safaty grade breaker, is that correct?

A (WITNESS TORCIVIA) That is correct. °*

Q dhen you said that this main feeder breaker wvas
safety grade, what criteria2 did that circuit breaker have to
meet in order for you to say it was safety grade?

4 (WITNESS SHIPPER) That breaker is not a new
installed breaker., That breaker was as spare breaker as
purchased with that line of switch gear. It was there since
the plant was originally licensed. What we are doing is
utilizing that spare. That is a fully qualified breaker,
gqualified to the criteria, in effact, at the time of
purchase of that jear.

! ¥r. Torzivia, can you tell 2e wvhat criteria or
regqulations the breaker has to meet in order to be called

safety grade?

ALDERSON REPCRTING COMPANY. INC,
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A (W.TNESS TORCIVIA) 1.75 at the time in effect.

Is that the ansver you are looking for? I am not

Did you Jjust say Reg Guide 1.75?

[ &

(Witnesses conferring.)

WITNESS TORCIVIA: The problem is the guestion
about the breaker, the exact gqualification of the breaker
associated with which of these regulations. I have a list
cf them.

BY MR. POLLARD: (Resuming)

2 Is the problem, as perhaps I perceive the problenm
to be you are not sure what the requirements were at the
time the breaker was purchased?

Let m2 ask 2 different gquestion and perhaps we can
sove on. In order to comply with the lessons learned
requirements £from the THNI 2 accident with respect to
connecting the pressurizer heaters to the oa-site power
supplies, is it necessary that this arrangement comply with
Rejulatory Guide 1.75, in your opinion?

A (WITNESS TORCIVIA) Yes. And to that extent, it
should be recognized just as ¥r. Shipper has said, ve are
taking a spare bra2aker and putting it in that area. We are
also installing this breaker into this cubicle which is
being built specifically for this unit == I'm sorry. I was

thinking, I wvas confusing myself -- the disconnect switch.

ALDERSON REPORTING COMPANY . INC,
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I'm sorcy, it is an existing unit. My apologies. That is

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

disconnects.
this

e agree that it that

Q You

is reguired

arvangement m»2et the provisions of 1.75, of Regulatory Guide

1757

Ll (WITNESS TORCIVIA) Tnat's right.

Q Now, if it were determined, another assumption

unfortunataly, if it vere determined that the main feeder

breaker is not an acceptable isoclatior device, that is, that

it does not m=2et the provisions of Rey Guide 1.75, would you

then agree that you coculd not call the main feeder breaker
safety 3raie for the purpose of performing the single
failure analysis?

A (WITNESS TOBRCIVIA) If it were determined then it
would not be -- we could not take claim to that 1.75 as it
axists now, if it were so determined.

MS. WEISS: We have no further guestions of the
witnesses at this time.
At this time I would also like to move into

evidence the document marked for identification UCS 28,

aenorandum from Mr. Torcivia to Mr. Hartman under date of
August 11, 1980.
¥R. TROWBRIDGE: No objecticn.

CHAIRMAN SMITH:s So received.

ALDERSON REPORTING COMPANY. INC,
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(The document referred to,
previously marked for identi-
fication as UCS Exhibit No.
28, was receivad in evidence.)

MR. TROWBRBIDGE: I would also like to move in
evidence the Licensee's Exhibit 22, which sas the IEEE
Standarcd 384, 1977 versicon.

¥S. WEISS: Mr. Chairman, ve won't object to
putting in a coaplete version of 384, 1977, but we will
object to putting it in in the form it is now. That is, it
begins at page 7.

CHAIRMAN SMITd: Is there a particular reason or a
general reason?

MR. POLLARDs There is a particular reason, Nr.
Chairman, because such IEEE scandards, the introductory
pages identify not just who worked o5n it and when wvas it
approved; it freguentlv contains a statement of purpose, of
intent, of further actions on the part of t e Committee. I
think it is necessary to have that as par:. of the exhibit if
it is going to be offered into evidence.

¥R. TROWBRIDGE: Mr. Chairman, ve have no problem
ieferring. We can produce obviously the other six pages. I
do note that what you have gnt star+*s with the scocpe and
than a paragraph >n purpose. We are certainly not trying to

conceal the first six pages. We will defer our request fcr

ALDERSON REPORTING COMPANY, INC,
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this exhibit to be put in evidence until we get six more

pajes.
CHAIRMAN SNITH:s All right.
¥r. Adler.
Do you have something,. Mr. Trowbridge?
YR. TROWBRIDGE: \No.
8Y MR. ADLER:
¢ Gentlemzn, 10 you now of any other either safety

grade or non-safety grade circuits at TMI 1 that are
connected to the emergency power buses using an isolation
design similar to that or identical t> that shown in Figure
1?

A (WITNESS SHIFPER) I know of none.

Q Do you kn-w of any similar design at any other
nuclear power plant with an operating license?

B (4ITNESS SHIPPER) I do not know of any.

Q Mr. Torcivia, are you thinking about that or do
you agree?

A (WITNESS TCECIVIA) I am trying to think. I do
aot know of any -- I'm sorry, I dc not now of any. If there
ar2, I don't know of any.

Q As far as you know, this is the first time that
the staff has raviavwei this type of isolaticn device? This
is the first time that this type of device has been

presented to a hearing board for review?

ALDERSCON REPORTING COMPANY, INC,
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A (4ITNESS SHIPPER) I think that guestion would be
better addressed to the staff. I know of =-- I don't know.

> I would like t> follow up, then, on some of ¥r.
Pollard’®s questions regarding the standaras by which the set
of isoclation bresakers are to be reviewed.

You were ~-=- you agree that Heg Guide (.75 is the
appropriate standard?

.Did the two of you actually design this set of
breakers?

A (WITNESS SHIPPER) What do you mean design the set
of breakers?

Q Did you determine that these breakers cught to be
used as the appropriate isclation device to isolate the
pressurizer circuit from the emergency pcwer bus?

A (WITNESS TCRCIVIA) We had a -- we had some swvitch
Jear there, the 12 swvitch gear which has a spare cubicle,
and ve usel that, So we have an existing piece of equipment
which vwe are using to serve to locad as far as that main
feader breaker goes.

Q Yov were instructed to provide a means for
connecting the pr2ssurizer heater to the emergency bus, and
your decision was based on the fact that you had an existing
pisce of equipment. Is that what you just said?

By (WITNESS TORCIVIA) I said ve had an emergency

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

ALDERSON REPCRTING COMPANY, INC,
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spare unit, do I make myself clear, and so ve merely used
that spare unit tc accommodate the circuitry.

Q When you were told that you needed to isclate the
prassurizer h=2atacr cicrcuit from the emergency bdus, you were
of course awvare that ycu needed to comply with the
requirements of Reg Guide 1.75, were you not?

A (JITNESS SHIPPER) Yes.

Q Did you lock at the second page of Feg Guide 1.757?
A (WITNESS SHIPPER) VYes.
Q I would like to refer you to the second full

paragraph on that page, and I will read it for the record.
"The NRC staff does not agree with certain provisions of the
trial use standard such as those pertaining to the
definition of racevay, the routing of peower cables through
the cable spreding areas and control rooms, and the status
of non-Class 1E circuits that are not separated fron
associated circuits by acceptable distance or barriers.

This lack 2f agreement is reflected in regulatory position
Sel, 2, 4, 6, 7, 9, 10, and 12."

UCS refers to position C.1 in their testimony. I
am sur2 that you are familiar with the fact that that
position precludes the use of fault circuit, fault current
breakers as an isolation device.

I would like you to explain how you came to the

determination that you were tc be permitted to use a fault

ALDERSON REPORTING COMPANY. INC,
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specifically precluded by Reg Guide 1.75.

A (WITNESS SHIPPER) I think if you continue to read

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

paraqgraph, I guote, "Breakers are tripped on receipt of a

signal other than one derived from the fault currcent or
effects, 2.9+, an accident, are acceptable.”

Q You are testifying that the ESFAS signal meets the
reguirements of Reqg guide 1,75,

A (JITNESS SHIPPER) I think you would consider that
an accident signal.

Q Please refer to ¥r. Pollard's testimony at page
4-7. The Ffootnot2 at tha bottom of that page reads, "The
example of an acceptible trip signal given in Pegulatory
Guide 1.75, an accident signal, is inapplicable in this
instance. That signal is incapable of protecting the
on-site pover supply against a heater fault."”

T would lika you to address that arsument.

A (WITNESS SHIPPER) The postulation that ¥r.
Pollardi put forth is not addressed by Reg Guide 1,75, wvhere
he has removed the accident signal. The accident signal is
a tripping means in order teo protect the diesel generator on
its way upe Once it is up and is capable and has not
reached its capacity, it is then capable of supplying the

load, and then when we get back into the new 384 that

ALDERSON REPORTING COMPANY. INC,
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addresses that, the on-site source must be capable of
supplying the fault current for the time cf, available tine
in order for the breaker to operate.

Q Let ne see 1f I understand your ansver. Yfour
testimony is that the ES signal meets Reg Guide 1.7S5 only
for the purpose of the initial use of the diesel generator,
the initial stact-up of the diesel generator, and after
that, while the diesel is in operation, you rely on the
circuit breakers as an isolation device.

t (WITVESS SHIPPER) I think if you continue on with
the reading of that second paragraph of 1.75, ycu will see
vhere I am coming from.

Q Do either of you gentlemen know -~ I vill ask this
question of the staff as well -- if the NRC has ever
expressed any approval or disapproval of IEEE 384-1977?

R (WITNESS SHIPPER) I think that came out in the
r2buttal tastimony. To the best of our knocwledge, wve do not
know if they have approved or diisapproved of it.

Q Ihg isolation devices pictured in Figure 1, to
your knowladge, are these the only requirements in IEEE
384-1977 ¢o5 isolate the pressurizer heaters from the
amergency power bus?

DR. JORDAN: I missed the guesticn. Would you
repeat it?

BY ¥R. ADLER: (Resuming)

ALDERSON REPCRTING COMPANY, INC,
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Q I will 3sk the guestion ancother way. Please refer
to Section 4.6 of 384-1977. It is on gage 9. U4.6.1,
General Criteria, reads "The isolation of noan-Class 1E
circuits from Class 1E circuits or asscociated circuits shall
be achieved by complying with the follcowing requirements.”
Now, requirement No. 2 is the requirement for an electrical
isolation device. My gquestion is whether vyou have done
analyses t> ensure that Criterion 1 has been nmet.

A (WITNESS SHIPPER) I think wve previously stated
that the circuits have been separated up to the point wvhere
they enter the terminal box, at the secondary shield wall.

Q In accordance with all the requirements of 5.1.3,
S.1.4, and 5.67?

A (WITNESS SHIPPER) To the best of my knowledge, vwe
meet or ex-eed all those requiremants.

Q Is that referenced at all in the Restart Report?

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

Q Is that referaenced in the Rastart Report?
A (WITNESS TORCIVIA) I don't recall.
A (WITNESS SHIPPER) I think the Restart Report, to

the best of my knowledge, reads that we meet the
requirements of 1.7S.

A (NITNESS TORCIVIA) I do not £find it here. I do
not recall putting it in or taking it out. I'm sorry.

A (NITNESS SHIPPER) I could also be confused with

ALDERSON REPORTING COMPANY . INC,
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1 Q I an somewvhat confused about your prceccedures for

2 shedding unnecessary loads from the emergency bus. If you

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

4 Now, in the restart report you say that procedures
§ will call for tripping non-essential loads to accomplish

6 this within the two hour requirement.

7 I presume the procedure you are referring to is

8 st2p D whizh continues on page 13.

9 Is that correct?
10 A (Witness Torcivia)s That is correct.
11 Q It is my impression from your testimony yesterday

12 that the operators would make the decisicon to shed
13 non-essential loads based on the 3C00 kilowatt capacity of

14 the bus.

15 Is that correct?

16 A (Witness Shipper): No.

17 Q It is not?

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

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

20 A (ditness Shipper)s 3000 kilovatt capacity of the

21 diesel not the buse.
22 L) (Witness Torcivia)s If I may, I would like to
23 indicat2 that we are connecting the pressurizer heaters on

2¢ only one diesel at a time so that the condition in which ve

25
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other diesel is out of servica.

And then only one diesel 1s carrying the
prassurizec heatars. If both 1iesels are working, then
naturally we can load msore on the other diesel.

Q I understand that; vhat confuses me is that
according to step G, the decisicn is based on the 150 amp
rather than the 3000 meter.

1 (Witness Torcivia)s All right. I can understand
the confusion then. We really have two parameters ve are
discussing there. One is the loading of the diesel and
aaintaining it at its 3000 kW rating..

The other is the loading of the specific bus to
which the pressurizer heaters are connected up and limit its
current to the value of both the bus and the breakers so as
to maintain the integrity of that unit and not to overload
that dbus, if I mak2 myself clear.

Q Yot completely.

A (Witness Torcivia)s The 3000 kW rating ve are
talking about is a guestion of the loading of the diesel
irtself. Now, that is the first point. So wve have nov taken
care of tha lisits on the liesel.

The next point invelved is that ve do not want
extra loads on th2 particular bus to which the pressirizer

is connectad to and have it exceed its safe operating
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condition.

»! I understand now why both of those are reguired.
I 40 not see in the cperating procedures vhere the first
decision is made to make sure that tha2 total lnad on the
diesel does not exceed or is at or delow 3000 kW.

A (Witness Torcivia): I believe ve have indicated
that that will be included in the procedure, although it has

not yet bean 4one.

e That iz ancther addition that has ot leen made
Yyet.

A (¥itness Torcivia)s: That is another addition.

2 (ditness Shipper)s I think that was brought out

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

L]

vhat exhibit it is == but it is == it is UCS whatever. 28,

thinke.
A (Witness Torcivia)s As indicated on that.
Q It is the list of equipment that will be shed, the

sane as that shown on page 13 of the procedures. The list
of non-essential egquipment that you would shed from the
diesel, is that the list shown on page 13?7

A (Witness Torcivia): That is correct.

o Is that a prioritized list? Would you shed the
first item of equipment first and then go down the line?

A (Witness Torcivia): We have not specifically

prioritized it. Some of that equipment is a matter of

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



10

1

12

13

4

1§

16

17

18

19

21

24

25

9381

protecting equipamant, dalance -~ some esguipment which may or
say not de 4f interest to the operator.

The operator is free to choose what he considers
of value.

) In step G, the operator £irst must obtain the
permission of the shift foreman.

A (W¥itness Torcivia)s: That is cocrect.

Q And that produces some guestion in amay mind as to
the non-essential nature of the equirment that 1is being
shed. Are ys2u familiar with these items and what functions
they perform in the plant?

A (Witness Torcivia): Well, I am gocing to give my
opinion on that. Jf I were the shift foreman, I would
select those lcads == to remove those loads which at that
tise I feel ac2 n> longer required or that the ==~ the

particular equipment to which they are connected to can Dbe

ignored.
The selaction is based on the events at that
moment.
Q You think some of this 2quipment might be reguired

during plant operation during the transient?

¥R. TROWBRIDGEs Could we have a definition of
"required.” Are we talking about safety or for some other
purpose?

-
R

. RJRERT ADLER: That is exactly what I anm

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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trying to 1eteraine.,
4ITNESS TORCIVIAs The equipment required for the
safe shutdown of the plant is included in the block
loadings, and that equipment is sacred. It is not touched.
8Y ¥R. ROBERT ADLER:

S Do you know if an analysis has been performed for
particular transiants where the pressurizer heater may be
connected to determine what the effect would be of
eliminating each 2£f these items from the emergency pover
supply?

A (Witness Torcivia): Do you mind repeating that
question agzain?

0 Do ycu know if an analysis has been perforamed for
trz~sients where the pressurizer heatar would be connected
to the emergency pover supply to determine what the effect
would be >f eliminating each of these components from
operation?

A (Witness Torcivia): some analysis was made
iniicating the need for equipment on a time factor. Now,
let me explain what I nean: conce the diesel has deen loaded
and the various safety equipgment on there perform their
function, some of that load is relieved during the time, if
I make myself clear.

As that time goes on, the amocunt of pcwver required

from the g2nerator, the diessel gensrator is naturally

ALDERSON REPORTING COMPANY, INC,
400 YIRGINIA AVE., S W, WASHING  ON, D.C. 20024 (202) 554-2348
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reduced and some other loads can be added on at the
discretion of the chief operators there.

We have determined in some areas that certain
units will not be required for two, three, or four hours, as
the case nay be.

Q What information does the operator have available
to determine whizh item on this list to choose?

Before I ask that gquestion, does he know what the
1oad is of each of these items and how mauch it will reduce
the total load on the diesel?

A (ditness Torcivia)s What the load is of each of
these items?

e fes, sir. .

1 (Witness Torcivia)s We have a loading =-- I have
got the procedures; scme of these approximate. One is 3
kW; 3nother is 2 kW.

I have another here that is 41 kW3 ancther one,
Tell, «53 they varye.

Q Why waren't those values listed on the emergency
procedure? Wouldn't that have assisted the operator?

R (Witness Torcivia)s You may be correct. It never
vas brought up as a question by the operator or anyone
alse.

A (ditness Shipper): My personal opinion in

1iscussingy th2 plint with the operators and the staff, they

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., 5. W, WASHINGTON, D.C. 20024 (202) 554-7748
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kanow it better than what we do. Normally, they can spout
off kW and horsspover jst by giving them the tag number.

A (Witness Torcivia): They do it avery day of the
seek.

Q This procedure for shedding non-essential lcads,
#3as this raquired -- is this a procedure that exists
independent of the need to connect the pressurize  heater to
the emergency power supplies or wvas this provided solely for
the purpose of accommodating the pressurizer heater?

A (Witness Torcivia)s: I do not understand the
juestione.

Q Would there be any need to have a procedure for
sha2dding non-essential loads from the diesel, even if you
4did not increase the potential locad on the onsite power
supply by adding the pressurizer heaters?

Or is this a nev set of procedures?

A (Witness Torcivia):s My opinicn would be that it
vould be l2ft to the judgment of the cperating personnel
there if such a procedure is regquired. I have no wvay of
deternining if the == if they feel it is essential. I do
not know what to tell you.

A (ditness Shipper)s I thirk there have been
procedures in effact at the site that told the operators to
ke2p the load bdelow 3000 kW.

Q And they would Jjust make an instantaneous decision

ALCERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W._ WASHINGTON, D.C. 20024 (202) 554-23486
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to shed certain lods in order
A (Witness Shipper):
instantanesous, I 10 not think
calculating in what they will
in order ty maintain the load

Q 8yt they would just
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to do that?

four description of
fits. They are very

do and what they will remove
based on plant conditivns.

base that decision on their

general operating experience and knowledge and not on any

specific procedures?
A (Witness Shipper):
procedure for every instance;
1 (ditness Torcivia):
over here.

are not awvare which they have

of *he proceduyres that they have,

You cannot come up with a
there are general guidelines.

Let me explain our problen

The plant may have manay procedures of which ve

developed. We 40 not kncw all

SO we are not guite sure

what procedures may have already been developed.

We ar? at a loss to make any positive statement.

=~ do not knov of any procedure set up for this prioritizing

here.
MR, DORNSIFE: I have one f2llowup guestion from
shat Mr. Adler was asking.
BY MR. DORNSIFE,
e Ar2 thare any non=-safaty gride loads which are

normally povered from either the 1P or the 1S bus?

A {ditness Shipper):

Q There are?

There are.

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




13

14

15

18

17

18

19

20

21

22

24

25

A (Witness Shipper): Yes.

®) Are they protected by any isolation device such
as a main feeder breaker, similar to this?

(Pause)

A (Nitness Shipper): Not that I recall.

Q So if this main feeder breaker is not an
acceptable isclation device £or the pressurizer heaters,
then in order to make the design consistent, it wculd not be
acceptable for any of the other safety locads?

Is that noct true, the non-safety grade loads?

A (Witness Shipper): The pressurizer heaters is the

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

loads that we speak of have been there and have been there
since the 2riginal design.

The original design -- this was an acceptable
method.

Q The point still is =-- the juestion I was asking
is from a realistic standpoint there is no difference in the
pressurizer heaters except maybe for the amount cof load that
is concerna2d and these other ncn-safety grade loads that are
similarly protected.

Is that correct?
They could alsc have a £fault if it is not an
acceptable isolation that could affect the bus the same as

the pressurizer heaters would affect it.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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Right?
A (Witna2ss Shippar):s I think the answer to that
wvould be yes.
Q So the pressurizer heaters are not unique as far
as that is concerned, as far as that breaker being an

isolation device?

A (¥itness Shipper)s I think that is correct.
(Pausz)
Q In yocur testimony on the first -- I guess it is

page 1. It is no*t numbered. At the very bottom, you say.,
"The use of pressurizer heacers is ncrmal, and therefore the
most desirable means for wmaintaining the pressure of the
ceactor coolant system during patural circulation.”

Would that include that means of maintaining
natural circulation as being the most desirable =-- include a
loss of offsite pover during a small break loss of coolant
accident wvhere natural circulation is required?

You ar2 saying it is desirable for natural
circulation when it is required.

Would that desirability also include a small break
loss of coslant accidant when you would need natural
circulation when there is a loss of offsite power?

A (Witn2ss Shipp2r)s If you want to get into
ag:ident analysis =--

Q I am asking if yocu included that when you were

ALDERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE.. S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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vriting that. Is that -- ve have verified that natural is
required for scme small break loss of coolant accidents.

Does your testimony there =-- I am not saying it is
tha only wvaye.

Sut are ycu saying it is the most desirable wvay of
maintaining pressure during natural circulation? ?ould : & -
include that particular cirsumstance?

YR. TOURTELLOTTE: Mr. Chairman, I.guess I would
osbject because I 1o not think this witness is gualified to
ansver that gquestion. This is beyond the scope of his
expertise.

MR. TROWBRIDGE: We have other gualified witnesses
vho have addressed that subject. This seeas to be gquite
sutside th2 sccpe.

¥R. DORNSIFE: He must have had something in mind
vhen he wrote this; I am trying to find cut what it vas,
what it covered.

CHAIRMAN SMITH: Then ask it on that basis.
Normally, if such an objection would be made by the sponscer
of the witness, vwe would not automatically grant it or we
would not -- I 40 not mean automatically grant it. But when
the objection is being made by another party who is also =--
has an interest, not necessarily the same interest as the
liczensee or the sponsor of the witnesses; we dc have to

apply that test.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW, WASHINGTON, C.C. 20024 (202) 554-2345
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Ask your guestion as to what the basis for what
they vere, but if the ansvers will go beycnd their
axpgertise, then we will have to give scme consideration to
Mr. Tourtellotte's objection.

Do you understand the nature of the ruling?

MR. DORNSIFE:s VYes, sir.

(Counsel for the Commonwealt® of Pennsylvania
conferringe)

BY ¥R. DORNSIFE:

C Did you have anyting specific in mind when you
made the statement in your testimcny?

Did you rely on somec-e else for that statement?
Or was it beyond your kncwledge?

A (Witness Shipper):s I am nct sure if this came out
of part of the reg guide or the understanding of the NUREG
and this is basizcally a preface to our written testimony.

Q You have no kaowledge of whether it is required,
it is desirable for a small break loss of ccolant accident?

That is beyond your expertisa?

A (Witness Shipper): That is beyond my score.

Q Let's assume that it is desirable, not necessary;
there is something else, but it is desirable for a small
br2ak loss of coolant where you need natural circulation.

If you recall the questions concerning the

capability of the diesel during that particular accident --

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



10
.
12
13
14
15
16
17
18
19
20

21

24

25

9360

and there was a number that the staff had ccme up vwith from
the safety evaluation report of 2817 == I believe =--
kilowatt loading on the diesel for the accident.

Do you recall that?

Do you kncw whether that included the emergency

feedvater punps?

(Pausa2)
A (ditness Shipper)s:s We are not sure.
Q Do you have a copy of the rastart safety

evaluation, NUREG-0680, NUREG-0680, TMI-1 Restart
Evaluation by the staff?
A (Witness Shipper): I only have the portion that

pertains t> the pressurizer heaters.

® I am looking at page C1-2.
(Pause)
B (Witness Shipper): we have that sectione.
Q Item three talks about automatic bleck loading of

motor driven AFW pumps on the diesel and on the next page,
the second paragraph, the last sentence says, "We have
teviav2l the lic2nsee's response to this raquest and concur
with the licensee's conclusion that adeguate diesel
janerator -apacity with about 6 percent margin is available
to accommodate the steady state, motor driven AFW pump

loads.”

Based on the ca2spons2 to that, the staff's

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 354-2345
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cesponse, 10 you know what the =-- what response was reviewed
to come up with that conclusion of the licensee's? How the
staff came to that conclusion? What they used?

(Pause)

Yaybe I can help you out. Was it gquestion three
in supplement one, part cne of the restart report, the
licensee’s restart report?

¥R. TROWBRIDGE: Mr. Dornsife, would you mind an
interruption? There is no objection to your pursuig this
line of guestioning. However, I think it is going to be
much easier and guicker to do it when we produce the tables
that I talked about at the dutset, about the loading of the
diassel.

I would hope you would defer ycur Juestionss you
ar2 entirely privileged to continue them despite my
suggestions.

MR. DORNSIFE: Mr. Trowbridge, that gquestion dces
cuntain loading tables; that is why I am referring =--

MR. TROWBRIDGE: We will be using that and other
tables when we come back. I think the record will de clear,
and we will save time if we do it all at once.

¥MR. TOURTELLOTTE: ¥r. Chairman, could we have a
short break. It is a little after 10:00.

CHAIRMAN SMNITH: 1Is there any objection? MNr.

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

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W.. WASHINGTON, D.C. 20024 (202) 554-2345
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MR. DORNSIFE: I would like to make one comment.

I vas not avare that the people knew of the existence of
this table and wh2ther it would satisfy the concerns raised
previously. That is the reason I brought it up. It is a
pratty detailed list of the loads and the loading sequence
on the diesel for the accident.

¥R. TROWBRIDGEs That is correct. That is one of
tha tables Je spent time with last night. What we intend to
d0, Mr. Dornsife, in part, that is a total listing of
automatic and manual locads on the diesel, the table you are
talking aboute.

What we think would be more useful -- and this is
approximata2ly what wve will produce =-- would be what is the
loading on the dissel for, say, loss of offsite power. What
is the loading on the diesel, say, for loss of cffsite pover
in a small break, loss of offsite powver in a large break,
and then possibly taking the most demanding of these events
-- what is the sequence of locading and unloading with a
running,cuaulativa total; so that ve see something of =--
vhere are ve in relation toc the == throughout the loading
pattecrne.

Where are we in relaticn to the capacity of the
dissel? That part of the picture dces not appear £from the
table that ¥r. Doransife is talking abcut. It is a fair feat

to derive it from the footnote to that table. That is why

ALDERSON AEPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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we are coming back.

Does that help?

¥R. DORNSIFE: That is acceptable to me. I Jjust
wanted it identified to see if it would help in the
proceeding at this point.
CHAIRMAN SMITH: Then we will take a mid-morning

breake.

(Recess)

ALDERSON REPORTING COMPANY. INC,
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I have twd more fairly short, I

.
Q Referring to your Figure 1 in the testimony,

looking the veltage of the 1-D bus and the 1-P bus, if

you can help me, is it true with the three-phase circuit the
turns ratis, voltage decrease and voltage difference =-- the
current -- the turns ratio in the transformer, as it is in a
single-phase circuit? Is that still the basic rule? In
cther words, the ratio of the voltage in the 1-P bus to the
1-D bus would b2 the turns ratio of the transformer?

1 (WITNESS SHIPPER) I think that's correct.

Q ?he current would be inversely proportional to the
turns catis> of the --

A (WITNSS SHIPPER) VYes.

Q So the volt amperage would be basically the same
on either side of -- the volt-ampere rating would be the

same on either sidie of the turns r£atis?

A (RITNESS TORCIVIA) EBasically, that's cight.

P

Q ¥Y gquestion, then, is concerned with Procedure
12012-29, which is UCS 19, on page 12, where you talk about

tha 150 amp current in step 8.3 on page 12.

A (WITNESS TORCIVIA) What was it?
Q UCS 19, Exhibit 19, on page 12, Procedure 1202-29.
b (SITNESS TORCIVIA) BRight.

ALDERSON REPORTING COMPANY. INC,
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Pollard was asking guestions

)
L]
'
b‘
o}
o
"
®
a
w
[ 22
+
-
x
A
.

ed out there.

[

about the 150 amp reailing %hat is cal
believe you had sajid that that reading is on the 4160 volt
cide?

2 (NITNESS TOBRCIVIA) That is correct.

Q #hat is the turns ratio of that transformer?
Could you figure it ocut real quickly for me?

A (4ITNESS TCRCIVIA) Now we are getting inside the

O

cher itself. What we look at

A |

transt s the relaticaship
between th2 high side of the voltage, the high voltage and
the low voltage. 3And in this case it happens to be 4160 to

480.

I'm trying to determine what that current really

)

(]
n
[*N
w
-

is on the 42 i

A (WITNESS TCRCIVIA) VYes.

al

Q I think there were some misstatements in the
testimony, becausa2 the way I calculatad it it comes out to a
much smaller value. That's what I'm trying to get at. 1If
you 4divide the 4160 by 480, my calculation you come up with
8.5 as the turns ctatio. If you multizly 8.6 Ly 150, which
should give you the current on the U480 side, that is about

129C amps?

A (4ITNESS TOBCIVIA) That is correct.
Q That is well below the 1600 rating of that bus?
A (HITYESS TORCIVIA) That is correct.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW.. WASHINGTON. O C. 20024 (202) 554-2345
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0 With the amperage at 150 amps, you could still

load the pressurizer heaters on the bus without exceeding !
|

the

rating of the bus?

A (RITNESS TORCIVIA) That's czorrect.
g I think you said that that =-- there was sone

statemant saying that that was the absclute limit of the

bus,

tOe

the 150 amgs?
A (WITNESS TORCIVIA) I know what yocu'te referring

The r2ason w2 limitad that to 150, we did not want to

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

considering our limitation, the 1600 amps. So we are

stacrting out with 1290. ke add on th

®

pressurizer heaters

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

& I'he procedure is correct as written? That is

verified before you add the pressurizer heaters?

t Yes.

9 Do you knew, in addition ¢to the possibility that

is preclud=ad by the Xirk Key interlock of connecting the 1-P

and the 1-S bus, are there any other ways cf cocnnecting

those two huses together?

know

together.

A (WITYESS TORCIVIR) Not to my knowledge. I don't

of any way there is of connecting those other twec buses

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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A4

o« DORNSIFZ: (Pesuming)

' 1 BY %

2 0 You have the restart report one-line diag

(a4
)

an

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

4 (Pausa.)
5 CHAITYAN SNITHas What is that numbter, the diagran

7 YR. DIRNSIFE: E, and the last number is 032.
. 8 (Pause.)
9 %“S. WEISS:s Would you wait a minute before

10 answvering that, until we can get a ccpy of the diagram?
11 (Pause.)
12 DR. JORDAN: While we are waiting, I think there

fe's guestion. He

[

13 is a slight clarification of 4r. Dorns
‘ 14 asked if thers was any other way of cannecting those two

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

18 I don't think :he:e.zs any way of connecting 1-F to 1-S.

17 ¥R+ DIORNSI

ey

€: That was ny zuestion, Dr. Jordan.

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

" 20 DR. JCRDAN: What you said is, is there any other
21 way. 3y "sther™ I presumed you meant other than those
22 keys. And the keys do not ccnnect the two buses together.

¢ I think I made it clear in my

)

IF

"

23 ¥YR. DORY
24 question that was precluded by the interlock.

25 DRe JORDAN: All right, good.

ALODERSON REPO1ING COMPANY. INC,

400 VIRGINIA AVE, S W, WASKINGTON, D.C. 20024 (202) 554-2345
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BY "R, DORNSIFE: (Zesuming)
g Do you see the red-green interconnecticn there?

dould you explain what that is?

YS. WEISS: Would you hang 2n one second until we

MS. WEISS: We're ready now. Thank you.
(Panel conferring.)
SITNES

TORCIVIA: Yeos. I feel rather red-faced

)

on that, particularly because -- this may sound off, but
several weeks ago I personally made a note to investigate
wvhat we could do for those two particular breakers, to take
thzm off. They are in there for maintenance, that is
correct. They are controlied and everything else.

I have made that one of the items that we could
investigat2 as to what we could do in that area to provide
the necessary mnaintenance for the plant and a2t the same tinme
to> permit us to eliminate that possible -- tut you are
correct anid I apolcgize.

8Y %K. DORNSIFE: (Resuming)

Are there any interlocks in those breakers now?

)

What type >f grecautions are there to prevent connecting the
twd> busas curc=antly?
R (HITNESS SHIPPER) In order to close what is

the 1-S-12 breaker, either the 1-P-02 or the

p
[
vl
r
v
(o9
(4
1]

ALDERSON REPORTING COMPANY, INC,
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1-5=-02 must be copened. There

elactrically

L]
T
w
(a8
@®
" “J

-
-~
e
(=1
*3
4
(82}
)
w

you look on

1as the main feeder
& You mean
A (WITNESS
I'n sorrcye.
Q There is

pravent? It

interlecksd in

dould you tell me which

is just an 3dministrative interlock,

- 9369
is a positive interlock

order to close those.

breakers

breaker.
the main treaker?

SHIPP

14}

R)

Xcuse mne.

no positive interlock right now to

an

administrative procedure?

A (NITNESS

fidn't ycu

1

HI

g

£ER)

understand what I said? It is s2l2ctrizally interlocked to

pravent closing

2f2n.

You are asking me to

auch as I knopw for

Vi

S

™

A

~

WITN

"
L
W
o

That is the a
of mechanical
i In other

electrically

breakers?

unless the

aatc

obstacle could

before ys2u

1-F=-02 or the 1-S-02 breakers are

-

recall -- well, that's as

certain.

TOECIVIA) I recognize your concerne.

I plan to investigate to see what kind

be the path.

put in

vords, that would have to te a dead bus

could close either cne of those

ALDERSON REPOATING COMPANY. INC,
400 VIRGINIA AVE., S'W , WASHINGTON, ).C. 20024 (202) 554-2345
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A (WITNESS SHIPPER) That's correct.

PR. JORDAN: 3u

(a4

a single failure in that case
could cause the interconnection, isn't that true?
AITNESS SHIPPER: Postulated.

uI Ty

(05 ]

<
-

(0

mADS~ATYT
SORCIVIA:

Cn the basis that the interlock
may fail, is that the basis?

ODR.

ORDAN: Yes.

Cq

dITNESS TORCIVIA: That is possible. That is my

or

-~
-

0
]

"
1Y)

or .

soncern, tha
8Y MR, CORNSIFE: (Resuming)
Q Are there any other combinations of red and green
safety buses that have the same type of interconnections?
A (WITNESS SHIPPER) On the same one, you have the
1-3 and the 1-T, which is the screenhouse 480 switch gear.

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

WAITNESS SHIPPER: Excuse me. 1-R and 1-T as in
“Thomas."”

It is conceivable to tie the 4 XV lbuses together
when they are on o2ffsite power. Should a transformer be
lost, the two 4 XV buses, the 1-D and the 1-E can be tied
together through a set of interlocks, through a set of
br2akerse. Ani I don°'t havs the dotails in front of me.

BY “P. DORNSIFE: (Resuming)

4

®) Yoa said the 1-D and the 1-E bus?

A (HITNESS SHIPPER) [fes.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W. WASHINGTON, O C. 20024 (202) 554-2348
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5, I would assume they would b2 tripped, those
breakers would ke tri =

(NITNEZSS SHIPPER I inl m really
stretching here -- that on an ES actuation =-- with
actuation with loss of offsi power, the incoming
feeders are tripped. I forget the numbers.
1-D~-14 and 1-E-1 and 1-E-14. 1-E-13, I'm not sure.

YR POLLARD: If I could assist, buses 1-D and 1-E
are shown on restart Figure E-2060

YR. ROBE ] Can Licensee's ccunsel please

provide the witnesses with a copy of these?

(Handing documents to witnesses.)

13 (Panel conferring.)

. 14 »ITN

15 be operatei are the 1-SAD-2, 1-SAE-2, as shown, connected to

(0

SS SHIPPERs The ties betwean -- that could

16 transformer 1-A, 1-SBE-2, and 1-SBD-2.
17 BY ¥K. DCRNSIFE: (Eesuming)
18 G This 4rawing doesn't show whether they are

19 tripped, the ES signals?

= 20 A (WITNESS SHIPPER) They wouldn't de tripped ¢n an
21 ES signal.

' 22 Q So they would be?
23 A (4ITNESS SHIPPER) They would not be tripped on an
24 ES signal.
25 » The interconnection between the twoe buses?

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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A (WITNESS SHIPPER) I would have to check on the
operav.ing sequence. Ycu would net =-=- if you were on offsite
power, you have an ES condition, you certainly would not
wvant to trip your inceming line feeders, as long as you have
incoming voltage.

Q This interconnection is upstream of the -=- it is
actually on the non-safety side of the feeder breakers. It
is not on the buses themselves?

A (WITNESS SEIPP

(8]

®) fes, definitely.

Q It is on the buses themselves £for the 1-P and the

Q If they were interconnected, there would be a
desirability to have an ES signal tc open that
interconnecztion?
A (4ITNESS SYIPPER) VYes, correct.
¥R, DPCRNSIFS: I have no further guestions.
CHAIEMAN SHMITH: Mr. Tourtellotte?

XAMINATICN

CRCSS-

(00

BY ME. TOURTELLCTTE:

Q Mr. Shipp2r, Mr. Pollard asked you a series of
questions which apparently established that the main feeder
braaker would not te controlled from the control room, but
must »e cloased, and I think ysu said by going to the 322

elevation?

ALDERSON REPORTING COMPANY, INC,
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A (WITNESS SHIPPER) That's correct.

Q He stopped his guestioning at that point. Is

thare any signifizance in the fact that it is not controlled

from the cont-ol room and that you must 3o to the 322

elevation?

A (WITNESS SHIPPER) The significance to that was an

attempt to have the operators be certain that they wvant to

astablish this ti2 ani not to use it at will as a normal

means of operation.

0 Why was that?

A (WITNESS SHIPPER) The d42sijn criteria was that it

vas an emergency situation, not one ¢f normal means,

"amergency” meaning loss of nffsite power.
Q How 1lon3 would it take to go to the 322 elevation
to control that?
MR, TROWERIDGE: I'm unable to hear, Y¥r.
Tourtellotte.
3Y M. TCURTELLOTTE: (Resuming)
oy How longy would it take to get to the 322 elevation

to control that main feeder breaker?

A (WITNESS SHIPPER) As long as it wculd take you to

dalk down two flights of stairs, approximately cne minute.

Q T would like to invite the attention of both of

you £or a nomant dack to the fundamental contention in this

case. You have been asked a lot of guestions, you have

ALDERSON REPORTING COMPANY, INC,
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ansvered a lot of questions. And basically, the thrust of

~ -~
- -

Contention 4 is that the u

0

4 e 0f non-safety grade heaters
degrades the capacity, capabiliity and reliability of the
onsite emergency cower supplye.

Is ther2z anything that has tcanspired during the
course of the cross=-examination that tends to make you
believe that Mr. Posllard is correct and the position you

took in your testimony is wrong?

A (JITNESS

w)

HIPPER) here has been nothing to
&

change my mind. I still believe we have not degraded the

sapability, capacity, nor reliability of the onsite power

source.? n
A (WITNESS TORCIVIA) I feel the same wvay.
(Pause.)
o] Yr. Tecrcivia, do you have a copy of yesterday's

transcript, Dac2mpber 23? I would like to invite your
attention to pages 9220 and 9221. The reason I do that, I
would like you to take a f2w moments and refresh your memory
as tn what was going on right there and then I will ask you

3 guestion.

A (4ITNESS TORCIVIA) I'm sorry, I didn't hear you.
Q I beg yosur parion?
3 (NITNESS TORCIVIA) I do not hear you here at all.

)

I would ask you to read 9220 and 9221 to refresh

your memory, and then I will have a gquestion for vou.

ALDERSCON REPORTING COMPANY, INC.
400 VIRGINIA AVE,, S'W._, WASHINGTON, D.C. 20024 (202) 554-2345
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A (NITNESS TORCIVIA) At 9220.

O

)

Actually, 9220 is to sort cf get you into the =-
what I am interested in is an explanation from yo' about
lines 2 and 3, where you state that there would be a drop of
460, 9221.

B (NITNESS TORCIVIA) All right.

) Lines 2 and 3 there. You had just been asked the
juestion on the pravious cage, gquote: "You were saying the
voltage on bus 1-P? will not drop below, very low below U480
volts.”

And your ansver, guote: "No, probably down tc the
basis 460, if it is originally established."”
Now, I would invite your mctention to your
testimony on page 6.
A (WITNESS TORCIVIA) All right.

Do you have that?

MR. TROWBRIDGE: Do you have page € of your
testimony available also, ¥r. Torcivia?
3Y ¥3. TOURTELLOTTE: (Sesuming)

Q I ask you tc look at the ninth line from the
bottom, where the sentence starts, quotes "Voltage on the
am2rgency bus for a fault on the pressurizer heater would
also cause the undervoltage relays (refer to item 2 in the

preceding paragraph) to cause opening of the main

ALDERSON REPORTING COMPANY, INC,
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prassurizer heatar supply breaker to isolate the fault by a

the overcurrent tripe.” Quote.

’a
L ¢ )
*4
o
£
W
L4
®
=
b
1]
e |
ot
O
Lol

shynt tri
Is what you were
saying in lines 2 and 3 consistent or inconsistent with what
Yyou are saying on page 6 of your testiaony?, or are you even
talking about the same thiang, and tell me why?

A (WITNESS TORCIVIA) 1I recognize that the written

testimony appears to indicate that that vcltage relay will

perate on a fault on the ssyrizer heatars, which wculd

L)
LA
1y

reduce the voltage on the bus and therefore operate. Is
that satisfactory? Do I make myself clear there?

In other words, our testimony seems tc indicate
that a fault on the pressurizer heater is what would reduce
the voltag2s to th2 point at which the ralay would trip and
disengage the pressurizer heater itsel€, I hope that
yesterday I indicated that undervoltage relay is connected
to the bus as a whole, andi when that happens, as far as the
undervoltage relay is concerned, it does not kncw that the
voltage has been reduced because of a fault on the heater or
a fault on another feeder, or wherever that may be on the
entire bus.

The undervoltage relay does not discriminate. It
merely indicates that there is an undervoltage on that bus.
Now, when that happens, our undervoltage relay is set to

trip out the pressurizer heaters themselves. That dces not

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE S W, WASHINGTON, D.C. 20024 (202) 554-2345
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voltagze to dip. It may have been something else.

The only backup that we feel we are providing
there is a backup to eliminate that pressurizer heater as a
possible cause 2f the problem and therefore leave the bdus
fr2e to carry on the other load.

(Pause.)

Q Assume for a moment that tha ovarvoltage
protection systea does not work -- I'm scrry, the
overcurrent protection system does not work, and there is a
fault that is causad by pressurizer heaters. Does the
voltage drop low 2nough to actuate the undervecltage relays?

A (WITNESS TORCIVIA) As I have indicated in the
testimony, I just grabbed the figure out of the air. We
have made no definite analysis of that value of current,
which is approximately 4,0C0 amps, just what the dip would
be on the bus at that tinme.

8yt if the 4,000 amps fault current develops and
is such, and does d4ip the voltage down below approximately
92 percant setting of the relay, it would trip it ocut. I
have not made a study cf just how far it would dip.

g Do you think there is a reascnable likelihood that
it would 35 below 92 percent?

A (WITNESS TCRCIVIA) Quite possible, guite possible.

MR. TOURTELLOTTE: I have no other guestions.

ALDERSON REPORTING COMPANY. INC,
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Q ir. Torcivia, I am really puzzled. Yesterday you

did say you were not relying on the yndervoltage relayvys to

detect a fault in the pressurizer heaters?
A (WITNESS TORCIVIA) That's correct.
Q That vas your testimony?
A (WITNESS TORCIVIA) VYese.
Q Therefore, that ices seem to me to be inconsistent

with your statement here. I hear what your explanation has
be2n, but if I read what it says, I just cannot arrive at

the conclusion that you are not relying on the undervoltage
relays to spen up the circuit in the case of a fault in the

pressurizer heaters. The sentence doesn't say that to me.

A (WITNESS TCRCIVIA) The testimony?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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. Yes. 3Shouldn't the testinony, that line, le

8| Adhen you come back next time, could ycu have it

A (WITNESS TORCIVIA) Definitely.

CHAIRMAN SMITH: Is there any confusion about the
line that is involved? It is page 6 of the testimony. It
iss: "Voltage on the emergency bus for a fault pressurizer
heaters would alsoc cause the under-voltage relays (refer to
itam 2 in the preceding paragraph) to cause opening of the
main pressurizer heater supply breaker to isolate the fault

by a shunt trip iandependent of the over=-current trip.”

™
~

ol

DRe DAN: I have one or .two clarifying
guestions, and I will not 30 into the matter that ve are
30ing to talk about next time concerning the lcading of the

buses.

t

Y DK

« JOEDAN:

# I need help in one or twe respects. The main
faeder breaker, as shown on your figure 1 in your testimony,
I believe you saiil was set to open on a current of something
like 1200 amperes. Is that right?

A (WITNESS SHIPPER) That's correct.

» Supposing the fault vere only =-- was such as to

iraw 1000 amperes.

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE., S W.. WASHINGTON, 0.C. 20024 (202) 554-2345
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A (4ITNESS TCORCIVIA) Please bear with me.
Q [£f the €fault were such as to 4raw only 1C00
anperes, what power would that represent? Then there would

be no tripping; isn‘'t that correct?

A (WITNXESS TORCIVIA) The distribution breakers.
Q The distribution breakers would trigp?
A (dITNESS TORCIVIA) Would trip.

What current level are they set for?

«

A (RITNESS TORCIVIA)

o

etween %50 and 1100 amps.

Q Then let's assume that the fault drew only SCO
amperes. There would be no breakers trigped?

A (WITNESS TORCIVIA) No. If ycu would make it down
to 8C0 amps =-

Q Let's take 800,

A (HITNESS TORCIVIA) =~- then I could give a better
answver.

Q Your number then? I will see whether I will wvant
to abandon my number. What pcwer is that?

A (WITNESS TORCIVIA) That would take approximately

am sSorry, yo2u asked what powver or what time?

L}

Q dhat power?

¥S. WEISS: Please use the microphone.

Q How much power would that draw from the diesels,

that fault? Is it 800 times 480 times the sguare root of

ALDERSON REPORTING COMPANY. INC,
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3?
3 (NITNESS SHIPPER) 655,
A (WITNESS TORCIVIA) 665 ¥XVA.
Q Kilowatts?
A (WNITYESS TORCIVIA) VYes.

MS. WEISS: You said "X4."

WITNESS TORCIVIA: 1In this case they are both
equal, XVA and KW, with the pressurizer heaters. Yay I add
bhiyg ==

CHAIRMAN SMITH: I doubt whether the reporter got
that. What did you say about the KVA?

WITNESS TORCIVIA: In this case, because the
pressurizer heaters are resistant-type equigment, the XVA,

as we refer t0 it, and the XW, are very, very equivalent.

"

WITNESS SHIPPER: Let ne clarify one thing on
thiss The breakers would trip at that value.

BY DR. JCRDAN:

® I see.

A (WITNESS SHIPPER) It wcould take a longer time for
them.

Q But they would trip?

A (WITNESS SHIPPER) Yes. 800 amps, it wculd take

te}

aporoximataly thr2e seconds for the distribution breaker to
tcips

2 “hat is the lowest at which they would trip for

ALDERSON REPORTING COMPANY, iNC,
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continuous curcant?

Y (dITNZSS SHIPPEI) About 85 amps.

Q Who much?

A (WITNESS SHIZPPER) 85 amps.

Q is 5% amps representing less than 126 kilowatts?

(ditness conferring.)
A (WITNESS TORCIVIA) Dr. Jordian --

0 Wait a ninuvte. Let me ask Mr. Shipper what vower

A (WITNESS SHIPPER) Let me clarify one thing: When
we are talking 85 amps, we are into the single-phase

breakers. B2efora, we have been talking three-phase.

2 All righte. I see.

A (WITNESS SHIPPZX) At the single-phase level, that
is 40 XW.

Q How much?

A (WITNESS SHIPPER) 40 Xi.

daith three-phase, is that 120? That checks then?

o

A (4ITNESS SHIPPER) Yes, approximately.

e It would seem they are set slightly below the
power drawn by the heaters, which is 126 ¥W.

A (§ITNESS TORCIVIA) 42 XW.
¥R. POLLARD: I 2am bdeing confused, and I think I

see the reason why. I hate to interrupt. You postulated .

certain value of current, and these witness2s are assuming

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW , WASHINGTON, D C. 20024 (202) 554-2345
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all that current 3oes through one of the three distrcibution

panel trreakers, #hereas the 1.6 ¥XW is distributed among all

threse.
DR+ JOBRDAN: I think you're right. Thank you. Ny
main prcilem was ansvered =2arlier.
BY DR. JORDAN:
Q I am now locking at a decument from the NRC, IEE

Bulletin 79-012, Supplement Number 3, "Environmental
Qualification of Class 1-E Equipment.” This was dated
October 24, 1580, Under item number 1 it says: "The
qualification information for equipment needed to achieve
ani maintain a hot shutdown conditicn must be submitted not
later than Noveaber 1, 1980; and, E, the 3ualification
information for a23uipment rezuired to achieve and maintain a
cold shutdown must be submitted not later than Februacy 1,
1981, "

Jdces that include the pressurizer h=2aters? And
ar2 the pressurizer heaters gualified in accordance with
this IEE 3ulletin?

A (WITNESS SHIPPER) As far as the pressurizer
heaters thamsslves are concerned, I d2 not know.

DR, JORDAN: That's all the guestions I have.,

CHAIRMAN SMITHs Mr. Trowbridge?

“R. TROWBRIDGE: I have no more guestions.

CHAIRMAN SNMITE:s What was the assumgtion? That wve

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW, WASHINGTON. D.C. 20024 (202) 554-2345
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Y2, TRCW

m

RICGE:s These witnesses will be back our
first hearing day after the first, after New Year's.

CHAIRNMAN SMITH: CSolely to supply the information
about the 1iesel loading?

MR. TROWBRIDGE: Yes.,

CHAIRYMAN SNMITH: Do vwe have agreement as to the
informatiosn that is to be supplied? Is there any area of
sonfusion?

MR. TROWBRIDGE: I described it as best I could,
th2 tables <hat we intend to develop. They haven't been
done yet. I think it is a fairly accurate forecast of what
they will look like.

MS. WEISS: Mr. Chairman, we would rewnew our

“n

o

rejuest, and maybe Dr. Jordan is in a position now to Know
whether he would like to see these two. ©ZEut if these tables
are coming in on the diesel loadiing, we would renew our
rejuest for the underlying calculations. This is not
something that is just mechanical. You don't just go and
add up a nameplate rating on the eguipment. You have to
apoly service factors, powver factors, which ianvolve an
exarcise of enginsering judgment.

At this point, I deon't think the lLicensee can
argue that there is any prejudice to producing these

calculations, since they are 30ing to preduce a summary of

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., SW., WASHINGTON, O C. 20024 (202) 554-2345
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them or th2 results of them, and certainly isn't going to
delay the proceeding any. We would renew cur reguest for
that at this point.

MR. TROWBRIDGE: I 4don't have ary problem with
& -

that. We have a piece ¢ « Torcivia and ¥r.

"
o
W
o
L
i
r
r
b
r

[

hipper ¢can bring with them, their calculatiocns so they can

I

answer guestions. We have that choice. We will be prepared
to talk to the basis for the calculations, the backup for
the calculations.

¥S. WEISS: That's an imprcvement, but that is not
the same as giving them to us beforehand so that we can be
prepared t> do gquestisning.

¥R, TROWBRIDGE: There isn't going to be 2 _lot of
l2ad time on this. There are not many working days betveen
now and January S.

¥S. WEISS: I am geing to press the request. We
want to be able to lock at these. Nr. Torcivia says he has
tham, It is not a matter of naking something up. And wve
have enough wvworking days so that we can lock at them and
pra2pare our guestions on then.

YR TROWBRIDGE: ¥r. Chairman, I think that ve
vill preoduce them. I doubt that UCS will need very many
days to review tham or prepare their juestions. I am no
sure what Ys. ¥eiss wants during the heaing or =-

-

« WEISS: I would like to have those

ALDERSON REPORTING COMPANY, INC,
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calculations in ay office during the veek between Christmas

and New Yaar's.

w

R« TROWERIDGE: They will not be available during

that time, It is going to taxke some time to put these

¥Se WEISSs Mr. Torcivia said he had done

|

calculationse I am not asking him to dc something nev.
W3R e TRAOARRIDGE: We are talking about two
different sets 0of calculaticns.

cHAIRMAN SMITH: That's my concecrn.

L]

¥R. TROWBRIDGE:s I have been talking all along
about the calculatidns asscciated with these nev tadles that
we are talking about. I misunderstoud you. Ycu are talking
about the calculations ihat ¥r. Torcivia said had been made
before in connection with the capability of the diesel; is
that cerrect?

¥S. WEISS: The calculations wvhich are the
underlying calculations which result in associating a
particular load with a particular piece of equipment, I
assume you take the nameplate rating, ycu apply a service
factor, a powver factor. T assure he is going to use those
sane numbecs 2van if he is g0ing to use part and not all of
the egquipment.

2., TROWERRIDGE: Let me have a moment with Mr.

hat he has got and what we can give

[ 4

Torcivia to £find out

ALDERSON REPORTING COMPANY . INC,
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¥S. WEISS: We also have some more gquestions.

(Discussion off the racord.)

¥R. TROWBRIDGEs ¥r. Chaicman, I would like to
make a sugzestion. We don't have in a draver a file marked
*Calculations.™ We woull like to sit down, I think, right
now with Ms, Weiss and Mr. Pollard and see if we can't agree
on whzat it is thay would like ¢t2 have in the wvay of backup
data. I think we can save some hearing time if we did that,

CHAIRMAN SNITH: All right. That's fine. In any
evant, these witnesses are going to return?

¥R. TROWBRIDGE: They are going to return.

CHAIRMAN SMITHs I will leave it up to yous We
will either adjourn, or you can ==~ -

MR. POLLA4Ds We have one more thing we would like
to 4o on the record, not 3uestioning, Jjust to make sure that
we are all in agreement as tc what are the cutstanding items
of information that are going to be supplied later,

CHAIRMAN SMITH: In addition to the =--

¥R. PILLARD: In additicn to the tables.

CHAIRNAN SMITH; <-- to the tables and the
Jquasi-calculations or whatever they may have been?

¥S. WEISS: 2Right. I have gone through my notes,

and there were several other things remaining. *%hat we

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2345
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propose to do0 is save our Juestions until the witnesses come
bazk. I would Jjust like to state what my notes reflect
abouyt wvhat are the remaining sutstanding guestions other
than the tables.

I have also noted that the guestion ¢f cenfirming
the three signals, and particularly the 400-pound reactor
coolant system prassure signal, there is a guestion
outstanding as t0 what engineered safety features are
actuated by that signale Yy notes indicate that %the
vitnesses had undartaken tc provide that information later.

The s2cond juestion that I have is the witnesses

were asked whether revision 12 of emergency procedure

.

.202-29 ani ameninent 22 of the restart report accurately
recite th> design at restart with respect to the ¥Xirk Xey
interlecckse.

My notes reflect the witnesses were also going to
check on that. I also have a question of Dr. Jortan's
op2n. It may hav2 bean ours. My notas are not clear. But
th2 guestion was whether the Kirk Xey interleock system is
used in any situation other than a loss of off-site power.
I believe that is an open jzuesticon as well,
¥R. TROWBRIDGE: Do you recognize the guestion? I

recognized the first two guestions. I don't recocnize this

on=2.

WITNESS SHIPPER: No.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE. SW., WASHINGTON, D.C. 20024 (202) 554-2345
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9389

¥S. WEISS: I have it marked in my notes. Do the

vitnesses think that they ansvered that guestion already, o«

"

does 1t not Just sound familiar at all?

“ITY

(53]

SS SHIPPER:s The question does not sound
fanmiliacrc.,
¥S., WEISS: Maydbe I will Jjust serve notice on you
that we will ask you that guestion wh2n we come back on.
¥R, TROWBRIDGE: \Would you restate it?

¥S o W

(3}

ISS: Whether the Kirk Key interlock systenm

-
7

(9]

is used in any situation other than lcss of off-site gover?

WITNESS SAIPPER: As it pertains to the
pressurizer heaters?

¥S. WEISS: VYes.

YR. TROWBRIDGE: We will be prepared tc answver
that guestion.

¥S. WEISS: Those are all the questions that my
notes indicate to be open.

¥R. POLLARD: I have one final item which relates
to the questioning that Dr. Jordan picked up after Nr.
Tourtelotte finished. As I understocd how it was left, the
ditness was goin3z to com2 back with a revwrite to rage 6 of
his testimony. During the recent break I consulted with the
staff, and the staff can correct me if I am wrong. What I
would prefar to ask the vitnesses to do is %o compare their

vritten testimony with the testimony they gave in rssponse

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (202) 554-234§




. 1 tO my cress exanmination and decide which one needs to he
2 corrcected. I am not yet convincesd that it is the written

3 testimony that's wrong.

t
7 (No response.)

. 8 CHAIRMAN SMITHs: Then wve will meet ¢on Januarcy 6
9 10300 a.m.
10 (“hereupsn, at 11330 a.m., the hearing was

11 adjcurned, to reconvene at 10:00 a.m. Tuesdays January 6.
12 1381,) .

13

1§
16

17

19

21
22
23
24

25
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