10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

INT™
vivae .

52]

D STATES OF

MERICA

e

NUCLEAR REGULATORY COMMSSICN

BT B e e Ty e W A ) e SR
3
In the matter of3; H
3
METROPCLITAN EDISCN COFPARY s Docket No, 50-2179
: (Festart)
(Three Mile Island Urit 1) H
H
. SRS e e e e e

25 North Court Street,
¥rarrisbure, Pennsylvania

Priday, Yovember 14, 1980
Evidentiary hearing in the above-entitled
matter wacs recsumed, pursuant to adjocurnment, at B:iU6 a.me.
BEFCRE;

IVAN W. SMITH, Esqe, Chairman,
ttomic Safety and Licensing 2card

DRE. #ALTER H. JCRDAN, ¥enmder

ALDERSON REPORTING COMPANY, INC

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



-

10

1"

12

13

14

15

16

17

18

19

21

22

24

25

APPEARANCES s

Cn tehalf of the Licensee, Metrogrolitan Edison
Companys

GEORGE F. TROWBRIDGE, Esce.

THO¥AS A. BAXTEE, Esqg.

DELISSA 2. BRIDGWAY, Esq.
Chaw, Fittman, Potts an?'! Trcwbridge,
1800 * Street, d.4.,
Washingten, D. C.

On kehalf of the Comaonwealth of Pennsylvanias

esistant Attorney General,
0S Executive =ouse,
arrishburg, Pennsylvania
LIAM DORNSIFE,

uclear Engineer

EET ADLER, Esg.
eed
"

Cn behalf of Union of Concerned Scientists:

ELLYN WEIES, Esqg..,

ROBFPT D« POLLARD
Harmon & Weiss,
1725 I Street, N.le
'ﬂi‘f?hir‘qton, De Cas

Op behalf of the Ragulatory Staff:

JANES TOURTELLCTTE, Esq.
JA®EE ¥, CUTCHIN, 1Y, Esg.
Of€fice of Executive lLecal Director,
"nited States Nuclear Fegulatocry Conmmissicn,

Washington, D. C.

ALDERSON REPORTING COMPANY. INC.

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



300 TTH STREET, SW | REPORTERS BUILDING, WASHINGTON, 10.C. 20024 (202) 554 2345

10

1

12

13

14 |

15

16 |

17

18

19

20 |

21

22

23

24

25

WITNESSES:

CONTENTS

— - - — — - —

EXAMINATION

Gary

R.

5659-a

CROSS EXAMINATION
BY THE BOARD BY UCS

Capodanno,

Louis C. Lanese, and
Joseph A. Torcivia (Recalled)

By
By
By
By
By
By
By

Dr.
P,
Mr.
Ms.
Mr.
Ms.
Mr.

Jordan 5663
Little 5683
Pollard

Weiss

Pollarcd

Weiss

Pollard

ALDERSON REPORTING COMPANY, INC.

5685
5702
5706

5744
5745



S

10

11

12

14

15

16

17

18

19

23

24

25

5660
EBQCEEDRINGS

CHAIRMAN SMITH: Before we went on the record this
morning, we had a discussicn about scheduling, and in
particular, the scheduling of NYovember 24. UCS has
requested that that be an off day, because they need office
time. Licensee has requested that we proceed for efficiency
and to expedite the hearinas.

The Board observed that we believe that UCS has
made good use of office time in preparation of the ¢ross
examipation plans. That has itself resulted in scrne
efficiencies, and it will take this into account 1in
determining whether we meet on the 24th or not.

Rll right. Are yvyou ready?

MR. BAXTER: Mr. Chairman, I have a preliminary
matter for the record.

We have had discussion at various points of the
need for written testimony to be filed and timely notice of
parties of evidence that is going to be presented, and I
would like to call cne matter to the Eoard's attention alung
that line.

I was handed yesterday by Mr. Pollard a letter
dated November 13, 1680, from ¥Ys. Yeiss to the Poard
enclosing three documents wvhich UCS proposes to offer as
exhibits accompanying Yr. Pollard’'s testimony, which I

expect to be presented next week on UCS Contention Number

ALDERSON REPORTING COMPANY, I1'C,
400 VIRGINIA AVE | S W, WASHINGTON, D C. 20024 (202) 554-2345
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10 This is Agenda Item Yumber 4., According to the RBoard's
scheduling memoranda and crders, as I understand it, this
evidence should have heen filed with the parties cn
September 25, 1980, pursuant to an extension of time granted
to the NRC staff and intervenors on UCSE Contention Number 10.

The three documents are all dated 1975. They are
not being produced as as result of any inguiry by the Board
which has been the product of some of the other late
evidence that has been presented in the last twec weeks.

I have already filed my cross examination plan on
¥r, Pollard'’'s testimony in this area and consulted with my
technical people on the cross examination of Mr. Pollard for
next week. .

I * going to object to the exhibit hecause
of their bdrev.xy. Therefore, there is no need for a Beard
ruling on this matter. I simply wanted to call it to your
attention, because I do not want it to be taken as a
precedent that exhibits that should have been filed earlier
can be accapted at this late date, and giving us so little
notice without any Jjustification for it.

MR. TOURTELLOTTF: ¥Mr. Chairman?

CHAIRMAN SMITHs ¥r. Tourtellotte?

MR+ TOURTELLOTTE: One other matter. This
morning, I served the responses by hand to UCS

interrogatories of September the 25ths. I left a copy with

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE , SW., WASHINGTON, D.C. 20024 (2012) 554-2345
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the Roard members as well as UCS and the other parties
present., Tt will be mailed today. I note on the cover
sheet that T have the date September 30th, but I believe
that vas September the 25th that those interrogatnries were
posed.

Cthervise, this is the package that will be served
today, and I brought it up for UCS, for their convenience.

CHAIRMAN SMTTH: Anything further?

MRe CUTCHIN: Yee, Nr. Chairman.,

Yesterday, Dr. Jordan asked the staff to take a
look at its list of Exhibits 29 throuch 40 to see if there
were any additidnal ones that should be marked or
introduced. The staff has taken a look at the staff
believes that the exhibits that were put in by the licensee
cover all the bases, and there are none of those that we
believe need to be put int~ the record.

CHAIRMAN SNMITH: Anything further preliminarily?

(Ne response,}

CHAIRYAN SMITH: All right. Ms. Weiss?

¥S. WEISS: ¥r. Pollard is gcing to do this
quastioninge.

DR. JCRDAN: I was wondering again if it would te
helpful to ask Mr. Capodanno to briefly review the operation
of the emergency feedwater system. The diagram and the

exhibit he suprplied with the testimony is useful and

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE , SW ., WASHINGTON. D.C 20024 (202) 554-2345
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helpful, but T still feel it might be worthwhile to spend a
fev minutes on the diagram, pointing nut the major features
of the revised system and how it has changed.
Is there any objection?
¥S. WEIESs: That is fine.
DR. JORDAN: Do ycu think it wculd be helpful?
¥S. WEISS: VYes.
DR. JCRDANs All right.
Whereupon,
GRABRY R+ CAPODANNOC,
LOUIS C. LANESE, and
JOSEPH R. TORCIVIA
vere recalled as witnesses by the Board, and having been
previously duly sworn by the Chairman, were examined and
testified further as followss:
EXPPINATION BY THE BOARD
EY DR. JORDAN;

0 Would you be willing to dc that, please?

A (WITNESS CAPCDANNO) This figure shcws the
emergency feedwater system as it is configured, and you have
made mention of some of the changes. The changes really
don't shcw up in this schematic. T can describe them when
we get to specific features, if you wish.

Q I see. This is the system prior tc the changes

that vere nade for restart.

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

Q All right., PBriefly runm us throuch this, then,
peintina out the major components and then the changes so
that we will Le sensitive to it.

A (WITNESS CAPODANNO) Okay. In the emergency
feedvater system itself, the major components are located in
the middle of the page. They are the three pumps labeled
EFP 1, EFP 2R and 8. Above Pump Pl is the feed pump turbine
that drives Pump Number 1. Above those -- I should say
abcve and to the left and right of those are two boxes
labeled SGC A and B. Those are the respective A and B steanm
generators.

At the bottom of the pace, major components are
labeled Condensate Storage Tank B on the left and A on the
right, and then slightly above those and in the middle is
Condenser Hot Well. So, T will start from the bottom of the
page and describe the flow path.

When this system is in use, it initially takes
suction firom these condensate storage tanks.

Q From the condensate storage tanks?

A (WITNESS CAPODANNC) Yes. Water flow would hte to
the valves labeled 10A and B adjacent to the condensate
storage tanks, and as the diacram is on the page, it wculd
be upvard on the page intoc what is referred to as the pump

suction header. It is the line that contains valves labeled

ALDERSON REPORTING COMPANMY, INC,
400 VIRGINIA AVE SW _, WASHINGTON, D C. 20024 (202) 554-2345
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EFV 1A and 1B, That provides a common inlet for the water
to all three pumps, and then the flow is through those pumps
through their discharges into this common discharge line,
vhich again is a herizontal line on this diagram containing
valves labeled EFY 2A and 2.

The flow then goes from the discharge header into
the steam generators through valves that are labeled EFV 30A
and B.

%ow, the way the system was originally designed
vas, the turbine driven pump, that is, Pump Number 1, would
be initiated, start to operate on either a loss of all four
reactor coolant pumps or loss of both main feedwater pumps,
and that pump is turbine driven, so what occurrec in that
instance was, steam supply valves would open up to supply
steam to run the turbine labeled EFP turbine on this drawina
and operate Pump Number 1.

The steam supply ccmes from the steam generators
through what is termed the steam leads. Those are the lines
that go vertically up from the steam generators and
eventually terminate in the oblong box labeled Turbine. The
steam supply comes from the steam leads and initially goes
through th2 valves labeled NSV 132 and 13B, which are
located in the top center of this diagram.

Q I s=e the 1%R and the 158, but I can'* find the

133,

ALDERSON REPORTING COMPANY. INC
400 VIRGINIA AVE.. S W . WASHINGTON, D C 20024 (202) 554-2345
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1 A (WITHESS CAPCDANNO) It is directly above. If you
2 Just go up vertically from the turbine symbol, you will see
3 an array of four valves and a rectangular configuration.

4 ¢ New I see it, Yes, 13A and 13B, I dc see there,

g showing tlank is normally closed?

6 2 (WITNESS CAPODANNO) VYes, sir.

7 p So the sou-ce of steam then is from the stean

g 9enerator through the horizontal line. On the F ride is ¥SV

9 28?7

10 A (WITNESS CAPODANNO) Yes, sir.

1 C All right, and then through a check valve?

12 : (WITNESS CAPCDANNO) That is correct.

13 v Then, which is the normal path. Is it up at that

14 Point to the two-inch line?

15 A (WITNESS CAPODANNO) Yes, it is

16 Q I see. S0 that either steam generator can be used
17 and one is chosen.

18 A (WITNESS CAPODANNC) Yes. The original desian

19 Y25, there is preferential logic for the A generator. That
20 is, if you've got jood steam pressure on the A generater

21 above 100 pounds, the 132 valve would open and the 13P valve

would remain closed.

22
) ;
23 C . See,
- A (WITNESS CAPODANNC) Then in the lcoic censes that

is not enough rressure in

the B generator, then the B would
25

ALCERSON REPCRTING COMPANY. INC,
400 VIRGINIA AVE . S W, WASHINGTON. O.C 20024 (202) 554-2345
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come open to supply steam.

0 If the pressure was not adequate in Steanm
Generator A, then that valve would be closed and the other
one would be opened. Is that the way it would work?

A (WITNESS CAPODANNO) Yes, sir.

)

That is the way the logic would work?

A (WITNESS CAPODANNC) Yes.

Q By sensing the press re?

A (WITNESS CAPCDAANNO) [fes.

Q All right. Now, you say that has been changed.
A (WITNESS CAPODANNO) Yes. If I may, I will co

through the rest of the steam flow path.

Q I think that is probably wise.

A (WITNESS CAPODANNO) Again, describing the
original design, assuming that steam generator A had
adequate pressure, valve “SV 13A would open. CSteam flow
vould then be verticilly down on this diagram through the
device labeled NSV 6, and it has a PCV next to it indicating
pressure control valve. 2And then steam is admitted to the
turbine. That valve functions to control the steam at the

unit to that trrbine to regulate throttle pressure.

Q I see t'at PCV 1is a control valve.

A (WITVESS CAPODANNC) Yes, sir.

0 Ar ' determines the speed of the turbdine?

A (WITNESS CAPODANNO) No, it does not determine the

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345
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spered, It just regulates the steam supply pressure. This
turbine is designed to run on a nominal 200 pounds pressure
of steam. And then it has mounted or the turbine unit

iteelf a speed governore.

Q I see. And it exhausts into the atmosphere?

A (WITNESS CAPODANNO) Yes, sir.

0 Okay.

A (WITNESS CAPODANNO) So with the original plant

design and the initiation =cheme I have described, we would
then have the turbine driven pump running, supplying steanm
to the steam generators, going back to the wvater flow path I
descrided earlier through the ¥SVY -~ excuse me, EFV 302 and
B valves., Those valves modulate to control, flow into the
steam generators, and they wvorked off a level control signal.
There is level instrumentation on the steanm

generator, and through the integrated control system a
signal was sent to these valves to modulate them open or
closed, to maintain adequate level, ligquid level in the
steam generators.

2 Now, which valve is that?

1 (WITNESS CAPODANNO) Again, in vertical lines
about midway up the drawing, labelad EFV 3CA and B.

0 30A and 30B, I see them. 3ll right. So those are
normally operated by the ICS?

A (WITNESS CAPCDANNO) Yes.

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

A (WITNESS CAPODANNO) VNow, acain, staying with the
original desian, the two motor driven pumps, those numbered
EFP 2A and B were available to pump, but they were not
automatically initiated in the original descign. The
operator in the original design could manually start these
motor driven pumpse.

Again, going back to the bottom of the drawing, T
mentioned earlier that the condensate storage tanks served

as a source of water, and that is the normal source of wvater,.

Q Yes, and there are two separate tanks.

A (WITNESS CAPCDANNO) YeS.

Q OCne serves one of them, and c¢ne the other.

A (WITNESS CAPODANNO) In a normal line-up, it can

be made that way. There¢ is common piping at the supply to
the puwps, so that =--

Q Fither one could.

A (WITNESS CAPODANNO) You could crossz-feed so you
could have them both lined up to feed, and you would have
the ability with what is termed tre sexualizing valves in
the header to isolate parts of the system from other parts
of the system.

# Yes. 1 see. Okaye.

A (WITNESS CAPODANNO) As I mentioned, the

condensate storage tanks are the primary source of water.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE . S W, WASHINGTON, D C 20024 (202) 554-2345
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In addition to that, the hot well, which is the rectangle
locat 41 midvay between the two condencsate storage tanks, is
alco a source of wvater for the emergency feedvater sycstem.

(¢ I sece.

A (WITHESS CAPODANNO) That source can be lined up
to supply water to thas pump secticn by opening valves
labeled on this drawing either COV 8 or CCV 12.

Q Yes.

A (WITNESS CRPODANNO) The rezson there are two
valves is, one of them is normal flow path with normal powver
supplies, and the other one, CCV 12, is a motor-operated
valve with emergency pover supplied tc it, so that in the
event the hot well was to be used, and for any reason the
Number 8 valve could no* te operated, then the 12 valve is
available.,

Nod4, turning to Figure 2, this is a schematic that
represents another source of water for the emerger-v
feedwater system, and the connection between these two
diagrams from Figure 2 to Figure 1 is immediately above the
box labeled Condencser Hot Well, and there is a line that
says From Emergency River Water Scurce.

Q Yes.

A (WITXESS CAPODANNO) So that source is what is
dericted on Figure 2. This river water source is the set of

emergency river water pumprs that serves to supply water to

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE , S W, WASHINGTON, D.C. 20024 (202) 554-2345
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other emergency coolina systems in the plant, namely, the
reactor building cooling system. A4nd there is a connection
off that water supply into the emergency feedwater system,
sc that if it is ever required, ermergency feedwater can be
fed from the river water system.

e Yes. 1 have forgotten what the source 5 power
for those pumps is.

A (WITNESS CAPODANNO) The river wvater pumps? They
are l¥-powered, emergency powered pumps, and cgain, they
start on a safety features actuation cignal. So, the,; ould
be available and diesel-powered.

Q I see, They come straight off the diesel supply,

the diesel generators?

A (WITNESS CAPGDANNO) Yes.
C OKHYQ
A (WITNESS CRPODARNNO) 1In order to get feed of

emergency feedwater from the river water source, there are
two valves on Figure 2 labeled EFV 4 and S, Thesz valves
have to be opened. They are motor operatel valves, but they
are locked closed, as indicated by the LC designation next
to the valve.

b I sce.

A (WITNESS CAPODANNO) So this is the situation
where somebody has to physically unlock the valve. There is

also in the way the plant procedures work that these valves

ALDERSON REPORTING COMPANY, INC,
400 VIRGINA AVE . S W, WASHINGTON. D C. 20024 (202) 554-2345
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are racked out, which means that the power supply breakers
are kept normally open. That means that if you wanted to
run these valves on electric power, yocu would have to close
the breakers.

However, there are hand wheels on these valves, so
at the time the operator is taking the lock off the valve,
he is in that area next to the valve. He could also open
them manually. The reason they do this is simply, since it
is a dbackup source, it is undesiraltle to allow any
inadvertent actuation and put river water into the steam
generators. °Fo this precaution is taken.

Vow, as far as the changes that are being made to
the svystem, first cf all, in the area of actuation, whereas
the motor driven pumps were not automatically actuated =--

Q I couldn't understand.

A (WITNESS CAPODANNO) I am sorry. In regard to
actuation of the system, the motor-driven pumps, as I
mentioned, were not automatically actuated previously.

Q Yes.

B (WITNESS CPAPODANNC) One of the changes lbeinag made
is to actuate the notor-driven pumps autcmatically alcso,
so-called auto initiation, so that the same signals, reactor
coolant pump loss and main feed pump loss, now start the
notor-drivan emergency feedwater pumps also.

MR. TOURTELLOTTE: So it is loss of the main

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE.. S W, WASHINGTON, D.C 20024 (202) 554-2345
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feedvater pump that stacts automatically these? Is that it?

WITNESS CAPCDANNOs That is right., All three
emergency feedvater pumps will now start on loss of main
feedvater pumps.

BY DR, JORDANs (Resuming)

g Yes, and how do you detect loss of main feedvater?

A (WITNESS CAPODANNO) There is pressure-sensing
instrumentation across the main feedwater pumps. That is
from the suction side to the discharge side. And if that
senses a load differential pressure, it indicates that the
energency feedwater pump is either not operating or it is
operating at such a lcw discharge pressure that it is not
able to procduce any sufficient flow.

Q And then a coincidence =--

MR. BAXTERs Excuse me, Yr. Capadanno. Did you
mean the main feedwater pump is operating at low pressure?
You were just talking about tha pressure.

WITNESS CAPCTANNOUs: Yes. The pressure-sensing
instrumentation is across the main feedwater pumps.

BY DFs JORDAN: [Resuming)

Q T see, and there is a coincidence signal there, so

that it takes loss of both.

k (RITNESS CAPODANNO) That is correct.
Q All right.
A (WITNESS CAPODANNC) And again, the other auto

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE S W., WASHINGTON, O C. 20024 (202) 554-2345
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initiation signal for emergency feedvater is loss of all
reactor coolant pumps, and that signal is now also used to
start the motor-driven emergency feedwvater pumps.

Q I sne.

A (WITHNESS CAPODANNC) €o that first chance is in
the area of auto initiation. Another change that has been
made to this system is in terms of the ability teo control
flow. That is the FFV 30A and B valves.

Q Right.

A (WITMESS CAPCDANNO) As I mentioned earlier, they
normally control through the integrated control systenm.
With the changes that have been made to the plant and some
other features that have always been in the plant, these
valves can be operated under a number cf adverse situations,
those situations being loss of the ICS signal. If that is
completely lost, there is nowv what is called 2 manual loader
provided in the control room so that the operator can
modulate these valves directly from the control room, even
if the integrated control room is completely unavailalble.

A second consideraticn i= that these valves are
air operated sc that if for some reason the air supply was
lost, they could not be further moved. The existing plant
design includes 31 normal air supply from the normal
instrument air system in the plant. That system can be -

povered from emergency diesels. PFut it is shed from the

ALDERSON REPORTING COMPANY, INC.
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diesels, It is an engineered safeguards actuatione.

o, with the original plant design, it would then
require that the operator would have to reload the
instrument air compressors onto the diesels toc continue the
air supply. That situation doesg not represent an immediate
loss of air, because there is an air reservoir in the
instrument air system, so there i1s a certain amount of
capacity built in.

However, you would have to initiate air
compressors at some time to maintain that air supply. The
change that was made to the plant and installed, completely
installed prior to the " . 2 accident was to put in a backup
air supply. This is a separate air compressor that is
powered fton the diesel buses and remains on the diesel
buces regardless of whatever occurs in the plant.

That air supply alsc has a reservoir in it with
supplied air, wvhether off-cite power was availalle or not,
and whether or not there was any kind of safeguards
actuation,

Rnother feature that has been in the plant is an
air receiver also tied into this air supply system tc the
valves, the 3CA and B valves, such that they vwould fail open
on loss of air. That is, thic reservoir is ncrmally kept
charged, and the air is not withdrawn from it. BEut if for

some reason the entire air surply was lost, there is enouah

ALDERSON REPORTING COMPANY. INC,
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charge in the smaller reservoir to force the 30A and B
valves full oprn.

fo, with the existing design that is a part of the
restart, we had a normal instrument air supply, that is, a
normal plant air supply. We had a backup air compressor
surply and ve had a reservoir that was available to drive
the valves open on the loss of those to air supplies.

An additional feature that has been added for a
restart or as part of the restart effort, however, it what

has been termed a two-hour backup air supply.

Q The wvhat? The two-hour backup?

. (NITNESS CRPODANNO) Yes. =" ®

Q Thank you.

A (WITNESS CAPODANNO) What that consists of is yet

another air supply -- actually, it is a gas supply, nitrogen
gas provid2d to the same gas quality as instrument air is,
that is, dried gas, very, very little moisture in it, and
th~t supply is maintained in gas botties and through a
valving arrangement will come on to supply motive gas,
functioning exactly as instrument air does, to operate the
30A and B valves. That is, to allow them to be modulated

for a pericd of at least two hourse.

Q Is this a sing'le source air supply?
A (WITNESS CAPODANNC) The backup?
C YesSe.

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



10

1

12

13

14

15

16

17

18

19

21

22

24

25

A (WITNESS

G Two tank

A (WITNESS
number of tanks.
guantities., But &
supply each side.

g I see.
cylinder?

A (WITNESS

Q I see.

A (WITNESS
to have motive air
vhether or

valves,

is available.

In addition to that,
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CAPODANNO) No, it is one per train.

s?
CAPCDANNO) I am not certain of the
That depends on final calculations of

t is one or more nitrogen cylinders to

€o it would be a commercial nitrogen

CAPODANNO) VYes.

CAPODANNO) Now, those changes allow us
to the valves and a2llow operation of the
not the normal integrated control cystenm

in order to agive

operator guidance as to what to do when he is controlling

these valves 30A a
being added to eac
is, redundant inst
to each ste2am gene

"o, agai

these instruments

in conjunction with the controls,

available to the o
to the steam gener

generators.

nd B, additional level instrumentation is

h steam generator, two instruments, that

ruments, emergency powver supply to supply
rator.

n, if there is an ICS or pover failure,
are still available and those instruments
additional controls
perator would allow him to regulate flow

ators and cbserve levels in the steanr
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Going back to the condensate storage tanks for a
moment, another feature that has been added there -- vell,
actually, let me back up a step. Existing in this
condensate storage tank is level indication. Now, also
existing on the condensate storage tanks now is an alarm, a
so-called tech spec level alarm.

You will note that the diagram shows on the
condensate storage tanks and says 150,000 g., tech spec,
indicating that the technical specifications require at
least 150,000 gallons of water in those tanks. There is an
alarm that has always been on the tanks that indicates that
at some'quantity cf liquid above 150,000, that you are
encroaching on the 150,000 gallons. That is a so-called
tech spec alarm.

There is also an existing level indication on the
condensate storage tanks. What is being entered for restart
is what is termed the 20-minute alarm, and that is when the
tank level gets to the point that when all emergency
feedvater pumps are runninc, this alarm will indicate that
there is 20 minutes left to the point of exhausting the
capacity of the tanks.

Coing back to the steam supply on the feed pump
turbine, in order to assure that we have an adeguate supply
of steam and to minimirze any potential for oversreed on the

feed pump turbine due to failure on the pressure feed valve,

ALDERSON REPORTING COMPANY, INC,
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S 6, that valve is being changed. It is not physically
being altered, but 1's s*_cke is being limited, so that it
will provide adequate steam and adegquate pressure, but that
if it should ever fail open, it will not fail open to the
point that it will try to supply more steam than the turbine
can handle without overspeeding.

Part of that protection is provided by these
relief valves labeled MSV 22A and B« So, the change to that
control valve and the chanae in the relief valve hardwvare
lovers the set points of those relief valves. Zo, with the
sot points lowered, we protect to a lower pressure, We
still have adecuate capacity to relieve the steam supply
that can occur on failure of V-6, because that valve is
being gagged to open only to @ certain pcint, such that it
will pass no more steam than the relief valves can handle.

Q I see. 10ou told me that %SV 6 was controlled by
the integrated control system.

A (WITNESS CAPODANNO) No, that is the pressure
control valve for the steam supply, and it is
self-regulatings. There is a line off the semi-circular
indication from the top of the valve back to the steam line
that indicates that it senses stean line pressure and
regqulates off of that direction.

Q I see. Okay.

A (WITNESS CAPCDANNO) Another feature I might

ALDERSON REPORTING COMPANY INC.
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mention as lonz as I am talking about that valve, slightly
to the left and down from MSV 6 is a valve labeled ASV 4.

That iz an auxiliary steam supply that can also be used to
run the feed pump turbine from the plant auxiliary boilers.

-

Q I lost that one. see USV 6, the one T just
asked about.
A (WITNESS CAPODANNO) Yes. A little bit below HMSV

6 and to the left.

Q And to the left.

A (WITNESS CAPODANNQO) Yes. It says ASV 4.

n ASY 4, Yes, I see it.

A (WITNESS CAPODANNO) And it is labeled Aux Steam
Supply.

Q Yes,

A (WITNESS CAPODANNO) That is a steam supply from
the auxiliary boilers.

Q I seres Is the auxiliary boiler normally on? It
is oil fired, presumably.

A (WITNESS CAPODANNO) Yes. There are two of them,
oil fired. They are run during startup. They can be run to
test equipment. They are not always normally operating,
however, so obviously an initiation of this steam source is
dependent upon either their being operated or getting them
started to supply =zteanm.

C And that is part of the original system, then?

ALDERSON REPORTING COMPANY. INC.
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R (WITNESS CAPCDANND) Yes=.

0 Okay. If the operator takes control of the level
in the steam generators, how doces he do this? Is this
something he wvatches the meter, vatches the gauge, the level
gauge, and turns a valve?

” (WITNESS CAPODANNC) Yes, there is a device called
a raise-lower switct. In fact, there are twoc of them. As I
mentioned in the normal ICS suprply, there is also the
ability to take manual control of the valves via a
raise~lover swvitch.

Q I seea.

A (WITNES, CAPCDANNO) Part cof the mocdification,
this second control that has been added that is idependent
of ICS also has a raise-lover device in it.

Q €o what he does is to set it for a certain rate,
and if that matches the steam requirements, then it stays
there. If he finds the level creeping up, he lovers the
rate?

A (WITJAESS CAPCDANNO) That's right, and the control
panel layout has these controls and indication adjacent to
one another, so that as he is modulatina the contrel he is
also looking at the steam generator levels.

Q There is a panel in the control rocm for doing
this?

E) (RITNESS CAPODANNKQO) VYes. I might alsc mention

ALDERSON REPORTING COMPANY. INC,
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that all of the valves in the system, all pover operateu
valves have control and position indication, so there is
steam generator level indication, there is this raise-lower
switch in the control, and there is positicn indication that
is open-closed indication, on all the valves, power operated
valves in the systenm,

Q I recently heard some concern about possibly
overfilling of steam generators. Have you thought about
that matter or considered it?

A (WITHKESS CAPODANNO) Yes. In fact, I beiieve that
was raised at some point by a guestion on the restart
report. and in ansver to that guestion, there wvas included
in the restact report an analysis by REW on the potential
for overfili. I believe it is a conservative analysis, and
the resul's of that analycis show that there is a periocd of
about ten to 17 minutes before overfill wculd occur, and
that given those, at minimum, two level indicators that
would be available per steam generator to the operator, and
that he has that indicaticn and the control --

Q And an alarm?

A (WITNESS CAPCDANNC) There is also a high level
alarme I believe if there wvas an ICS failure, I think that
alarm is defeated, howaver.,

9 dhen the operator takes contrcl and raises the

level to 95 percent, that is not 95 percent of completely
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operator doec under some circumstances take control and
raise the level tc 95 percent?

A (RITHNESS CAPGDANNO) I believe he can. I think
Mr. Lanese can answver that better than I,

A (WITNESS LANESE) That is correct. It is not 9%

percent of the full level of the steam generator.

0 Sc there is quite a range still to go.

] (WITNESS LANESE) That is right.

Q All right. Is that -~

A (WITNESS CAPODANNO) Yes, I ;hink that covers the

major features of the system and major changes that are
being made to it.
8Y DR, LITTLE:s

Q ¥r. Capodanno, on Page 10 of your exhibit, you
notice that one of the component failures which could
contribute to system unavailatility would be potential
pluaging »f the emergency feedwater pump suction strainers.
Are these the strainers shown in Figure 2?7

A (WITNESS CAPODANNC) No, the strainers are shown
in Figure 1. 7f you look at each of the pump symbolse, just
below each pump symbol is a device labeled Strainer. It
says Typic=z2l on the leftmost one.

Q Yes.

A (WITNESS CAPCDANNC) And then there is one

ALDERSON REPORTING COMPANY, INC,
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indicated for each of the three pumps. Those strainers have
been removed.

C “hat vas their initial €function?

A (WITNESS CAPODANNC) Their initial purpose is
so-called startup strainers, to ensure that the time the
fabrication of the piping cystems are complete and what
systems are started up, and there may be debris such as slag
or scale or anything else in the systen.

Strainers like this are typically installed to
catch th t debris and protect the pumps. The pumps might bhe
run, the strainers remcved and replaced several times to
ensure that any debris is collected and removed from the
system., Subsequent to that, once you are suyre there is
nothing left in the system from the construction effort that

would re objectionable, the strainers can be removed.

c So their ramoval is not going to have any adverse
effect?
A (WITNESS CAPODANNO) That is ceorrect. Tt will not

have an adverse effect once they are removed.

¢ They are removed because they are no longer
necessary.

A (WITNESS CAPCDANNC) That is correct.

Q All zight,

DRe JORDPAN: One more thing. You do refer in your

reference to a report, duxiliary Feedwater Systems

ALDERSON REPORTING COMPANY, INC,
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Reliability Analysis, BAW 1584, FHas this been made into an
exhibit? T would like to see a copy of that report.

MR. BAXTEZEs: Fine. We will provide you with one.

DPR. JCRDANs ¥r. Pollard or Ms. Weiss, deo you have
guestions now on explaining the operation of the systea? If
you have, now would be a good time, and then go to your
regular cross.

CROSS EXAMINATION BY UCS

RY ¥R. POLL2RD:

Q The only question I have, is it correct that
Fioure 1 on your exhibit is equivalent -- the equivalent
information is shown on Ficures 302-081 and 302-011 in
Section 9 cf the . start renort?

A (WITNESS CAPODANNO) The information regarding
steam supply to the feed pump turbine is shown on Urawving
302-011. I am sorry. What was the other reference?

Q 302-081,

A (WITNESS CAPODPANNO) Again, yes, that is correct.
For the emergency feedwater portion, information is shown on
Drawing 0OBl.

YR. POLLARD: Dr. Jordan, the other thing I would
like to have them explain before we start is, on 302-081 is
a portion of the sy=-tenm that is ucsed for coolinc of the
pumps or cooling of the bearings and so on. T think that

would also be helpful if he could explain how the pumpes are

ALDERSON REPORTING COMPANY, INC.
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cooled.

DE. JORDANs Very well., Let us get that drawvina.

(Paucse,)

¥R. POLLARD:s Also, for the record, could we note
that the drawing ve are referring to is 302-011, and it is
labeled HRevision 22, and 302-081 is labeled FRevision 17.

WITNESS CAPCDANNO: Did you want me to describe
the cooling system now?

MS. WEISS: VYes.

WITNESS CAPCDANNO: Cn the Drawving (081, in the top
right corner, there is a schematic labeled Emergency
Feedwater Pump Bearing Cooling. These pumps are
self-cooled. That means that the discharge water from the
pump itself ic used to cool the pump bearings, and what this
diagram is indicating is, from the three pump symbtols, those
circular symbols at the bottom coming off of there indicated
from the dischar3e of the pump a water supply that is fed to
the pump bearings, and the same applies to =zach of the three
pumps.

Rfter passinc through the bearing housing to cool
the bearings, this water .5 returned ultimately to the
condencate storage tanxks.

RY MR. POLLARDs (Resuming)

Q On your Figure 1 in your exhibit, coming out the

discharge »n each pump is shovn what aprpears toc be a small

ALDERSON REPORTIMNG COMPANY. INC,
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open and a half inch or two inch recirculation line. Ig
this also for cooling the pumps, and is that different fronm
.at you just explained on 302-0817?

A (WITNESS CAPODANNO) Yes. This schematic in the
upper right of Praving 081 shows a particular water supply
to pump bearings. The thing shown in cur figure which also
appears on the lover laft of Draving 081 is the pump
recirculation or ainimum flow line, and it is correct, that
is provided to assure minimum flow through the main body of
the pump to provide cooling, so that ycu would not have an
isolated flow and %rsult in overheating.

MR. POLLARD: I have no further guestions on
general explanation of the system.

CHAIRMAN SMITH: Ckay. You can proceed with your
cross examination then.

BY MR. POLLARD: (Resuming)

Q As we have done with other witnesses where wvwe had
joint testimony, if we could have the author of the
testimony answer first, and then if somecne else cares to
add, that would be fine.

O0f course, the first section is a duval
authorshipe I don't knov who the principal author is.

A (WITNESS CAPODANNC) I am sorrye. Are you
referrinc to one of the responses to a particular gquestion?

C Yes. I am sorry. I am going to go through vour

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



10

"

12

13

14

16

17

18

19

21

22

23

24

5688

testimony In order. The first question, Board Question 6A,
has two authors identified.

I think the first thing T would like to start with
cencerns pursuing our discussion of last evening. I would

like to know what your - inition is of safety arade.

A (WITNESS LI I think in the most general
terms a safety grade . 5 one that is designed to
reliably function for ¢ .ticular safety function that it
has to perform. And that would include gqualification with

respect to the environmental consegquences of an event. It
vould include reliable power source. It would include
appropriate quality assurance and gquality corntrol and the
manufacture, installation of the system.

If appropriate, separation cf the system, physical
and electrical separation, wculd be included in that as
wvell, and perhaps a more general ansver is that it has to
meet the appreorriate general design criteria that would
apply for the event in which it needs to function.

Q Then as a basis for judging whether or not the
system can reliably perform its function, the test would be
vhether or not it meets the appropriate general design
criteria. 1Is that correct?

A (WITNESS LANESE) Yes, that is correct.

Q And it would also perhaps involve meeting 50.5514,

which incorporates the requirements of IEEE Standard 279?

ALDERSON REPORTING COMPANY. INC,
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A (WITNESS LANESE) T would have to see 50,55k again
to ansver that question.

C Well, you can read LIt if you wish, RAll it says is
that protection systems must meet IFEE 279. I know Mr.
Baxter doesn’t like -- The question is not that complicated.

MR. BEAXTER: The regulation has an implementation
section to it.

WITNESS LANESE: That is what I wvas referring to,
the implementation.

BRY MR. POLLARD: (Resuming)

Q It is specifically 50.55A, Codes and Standards (H).

A (WITNESS CAPODAKRNOQO) Are you looking at the sanme
page we are? Can you reference the page where it appears?

C Not when you have my book, T can't.

¥R. BAXTER: It is around Page 350,
CHAIRXMAN SMITHs PDPon't confuse S5A and %5(A).

Page 345,

WITNESS LANESFs I think I have it,

CHRTIRMAN SMITHs What is it on 351 that we are
90ing to be talking about?

¥R. POLLARDs 1In the righthand column there is a
paragraph labela2d (Protection Systems).

WITNESS LARESEs I guess I would have two comments

ALDERSON REPORTING COMPANY, INC,
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about that. The first is that the definition of a
protection function is fairly specific, and in my
understanding represents reactor protection system and
engineered safeguards.

So, from that point of view it may not apply. As
far as the implementation, it says the applicable version of
279 in effect at the time of the docketina of the
construction permit, so it may not alszo apply for TMI 1
under those conditions.

Cn the other hand, we generally compare ourselves
to the reguirements of 279. 1 think when T talked abcut
redundancy and diversity and separation I was referencino
the general tyre guidance +*hat you would expect a safety
related system to be.

RY ¥R. POLLARD: (Resuming)

o We, of course, have another contention which is
going to get intc this applicability or note Rll1 I am
askino for the time being is, within your written direct
testimony, on Pocard Question 6, when you use the rhracse
“"safety gcade,”™ and if the ecuipment you are talking about
when you use the phrase "safety grade"™ ircludes eguipnment
within your definition of "protection system,” does that
then mean in your direct testimony that it alsc meets the
requirements of IEEE 2797

: (NITNESS LANESE) I still have the problem of

ALDERSON REPORTING COMPANY, INC,
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"protection system™ in that I think it implies engineered
safeguards. Putting that aside, I would expect that we meet
279 with respect tc redundancy sources c¢f peower supply,
diversity, timeliness of initiation.

Q Rre there some requirements of 27% then that you
mi:y not meet when you use the term "safety grade?”

A (WITNESS LANESE) I cannct remember all the
regquirements of 279, which is why I just wouldn't say on a
blanket basis ve meet it, I think we meet the intent.

Q I guess we will just have to wait until we get to
somethina specifice.

A (WITNESS LANESE) Fine.

C Within your definition of the phrase "safety
grade,”™ will the emergency feedwater be safety grade prior
to restart?

B (WITNESS LANESE) With respect to loss of
feedwater transients, with respect to small break LOCA
mitigation, yes.

G Does that mean, then, there are some accidents for
which emerjency feedwater would not be safety grade?

A (WITNESS LANESE) Prior to restart, I think that
is correct. T think that is what we have identified in the
attachment to Fxhibit 15 when we addressed the general
design criteria.

Q Now, for the loss of feedwater transient in the

ALDERSON REPORTING COMPANY, INC,
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small break LOCA accidents, when you say, "Emergency
feedwater will be safety grade prior to restart,” do you
include in that statement the instrumentation and controls
for emergency feedwater meet IEEE Standard 2797

A (WITNESS LANESE) I think the answer is yes, with
the understanding that for small break LOCA, the operator
may tate manual control, recognizing that there is ICS
control of the feedwater regulating valves. Should there be
a failure of that signal, he would take contrcl.

A (WITNESS CAPODANNKO) I might add that the
components are being supplied for the modifications I
described earlier for restart, that is, to provide
independence from the intecrated control system, are
basically safety grade components.

0 When you say "basically safety grade" --

K (WIT.ESS CAPODANNO) There are some transmitters
which to my understanding of the gualification requirements
to industry codes and standards may not at this time be
met. T think I am refercing particularly to IFEE 323, where
my understanding is to date no equipment manufacturer has
been able to fully meet that standard, and GPU and other
utilities are engaged in a qualification program on
equipment right nowe.

The equipment being supplied is otherwvise

gqualified, and as a result of gﬁat qualification pru.vanm,
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the hardvare we are procuring will either bte qualified or we
will knev in conjunction with the manufacturers how to
modify it to make it gualified in all respects.

C When you mention IEEE Standard 323, which version
are you referring to?

A (WITNESS CAPODANNO) I am really not certain. I
am referring, however, in particular to the aging
requirements, the actual Jdate or the addition date. I am
not certain of that.

e Rll right. Then in your testimony, in your
written testimony, there is a sentence that states, "The
emergency feedwater system will not be fully safety grade
before the restart of TMI 1."

A.' (WITNESS LANESE) Again, that is not fully safety
grade with respect to other events as identified in the
attachment to the Exhibit 15.

A (WITNESS CAPODANKO) I think the point here that
is identified in the cttachment is that there was an IEE
Bulletin 79-01® regarding qualification of electrical
equipment. That has been and is being addressed, and all
the results are not in on that. Consequently, in our

attachment to our exhibit, we have identified that condition.

L& ]

Mr. Lanese, when you say it will not lte fully
safety grade for the events identified in the exhibit, could

you please tell me which events ycu are referring to in the
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exhibit?

T ar referring to licensee Exhibit 15, if that is
what you are referring to.

A (WITNESS LANESE) In general, it would bde high
ena2rgy line breaks in the intermediate building.

DR. JOKDANs: High energy line breaks where?

WITNESS LANESE: In the intermediate building.
And I think also if you look at the note on GDC 2, it
indicates that a seismic event still has to be invectigated
further for the system.

3Y ¥E. POLLARD: (Resuming)

o) Just to save time, could you tell me what section
thiat is in the exhibit?

A (WITNESS CAPODAKNO) It is Table 1, which is
attached to Exhibit 15, Tt is Page 1 of % of that table.

2 (WITNESS LANESE) It is right after the Figure 2.

0 Thank you.

Are there any other events other than those listed
in that table for which the system will not be safety grade
prior to restart?

A (WITNESS LANESE) No.

DR. JORDAN: For my information, is therc a
general design criteria that is applied specifically to
emergency feedwater systems? T notice GUC 34 applies to

residual heat removal. But is that only the low pressure
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heat removal system? Is that your understanding?

WITNESS CAPODANNO:z T don't believe any of the
GDC's, at least for fluid systems, are written with specific
identification of systems in mind. The term “residual heat
cemoval" 1s referring to removing post-shutdown heat.

Because the criteria have tc be expansive enough
to cover ..ose PWR and BWR designs, I think the idea of
establishing criteria rather than specific systenms
identification is what is intended.

DR. JORDAN: I see. Well, of course, immediately
after shutdown, the only means of removing residual heat is
through the heat exchangers and the erergency feedwvater
system, normally. So, I guess I concluded that therefore
the GDC 24 applied.

WITNESS CAPCDANNO: Well again, since it is
establishing a broad-based criteria for nuclear power
plants, in the case of BEW systems residual heat removal is
done by what they term the decay heat removal system. That
is a long-term cooling system that is distinct from
emergency feedwater.

PR. JOEDAN: Well, I guess the main thing in GDC
34 that catches my eye is, assuming a single failure
criteria, and I gather from your saying the system meets
IEEE 279 that it meets the single failure criteria also.

WITKESS CAPODANEO: Yes, it dces meet single

ALDERSON REPORTING COMPANY, 1",
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failure criteria.

WITNESS LANEGEs Two comments, please, Dr.

Jordan. I don't think we said we met 279, I think wve said
that we normally compared ocurselves to it. I don’'t think we
are prepared to make the statement without having reviewed
it again.

DR. JORDAN: Yes, I remember, now. That is fine.
Thank you.

WITNESS LANESE:¢ The other comment is that
normally after reactor trip you do not depend on emergency
feedwater to remove heat.

DRe JORDAN: How is that? I didn‘'t hear.

WITNESS LANESE: After reactor trip, the emergency
feedwater system is not the normal scurce of removing heat
from the reactor. It is main feedwvater through the startup
control valves. And that is a differentiation between an
auxiliary feedwater system and an emergency feedwater systenm.

PR. JORDAN: Yes., Oh =--

WITNESS LANESE: An auxiliary feedwater systenm
would be used under normal conditions to remove heat either
during startup or possibly after reactor trip. Ours is
indeed an emergency feedwater system, in that it would only
be used if the normal sources of feedwater were not
available.

DR. JORDANs All righte. I guess there has been a
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fair amount of confusicn to this point in the hearing, and I
thought the only difference was, the staff used one set of
terms and licensee another. Fut by auxiliary feedwater
system, then, in your case, yYyou are referring to the mair
feedvater system --

WITNESS CAPODANNCs Dr. Jordan, if T may, there
is, I think =--possibly histcorically there was a very
definite distinction made. As an example, combustion
engineering PWR plants make use of a feedwater system which
we call emergency and they have termed auxiliary.

DR. JCRDAN: I see.

WITNESS CAPODANNOs 1In those plants, that system
is used to supply feedwater for stariup and shutdowi.

DR. JORDANs: Yes.

WITNESS CAPODANNC: And I believe historically the
term "auxiliary feedvater” was used. PE&W designs, our
emergency feedwater system functions only when the normal
feedvater system is unavailable.

DR. JORDAEN: I =s=e. Startup and shutdown, you use
the main feedwater system.

WITNESS CAPODANNC: That is correct, and over a
period of time the terms "auxiliary” and "emergency" have
been mixed. As an example, in the reliability report that
you made reference to earlier, one of the very early

introductory comments in that report says that the tern
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"auxiliary feedwater™ will be used for BEW plants where
traditionally that has been referred tc as emergency
feasdvater.

At this point, the terms are used interchangeably.

MR. BAXTER: Dr. Jordan, I think we established
that with “r. Jones in his testimony introducing the RELW
analysis. He used the two terms interchangeably.

DR. JORDAN: Yes, I remember that he did, but this
triggered my interest, that i: this case there might be or
have been at one time a difference. That is fine. Thank
you. Go ahead.

BY ¥KR. POLLARD: (Resuming)

Q Prior to the changes that you made tc the
emergency feedwater system which you described to Pr. Jordan
earlier, vwas the emergency feedwater system safety grade, or
has it become safety grade as a result of the changes?

A (WITNESS LANESE) I believe previously it would be
considered important tc safety, and as a result of lessons
learned, I suppose, in otliier BEW LOCA analysis, it would be
considered safety grade in the future.

Q I will have to ask the guestion again, having read
that. Prior tc making the changes, was the emergency
feedwater system safety grade?

A (WITNESS LANESE) Cur interpretation of the systenm

was that it was importart *to safetye.
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Q It was not therefore safety in the present sense?
A (WITNESS LANESE) That is correct.
C Would you agree that if there were an accident

with loss of main feedwater, and total loss of emergency
feedvater, that you would ce vnable to meet the reguirements
of 50.46 without using bleed and feed?

A (WITNESS LANESE) I don't think S0.46 is
applicable. RAs a criterion, because we are talking about a
multiple failure situation. S50.46 does not address that
situation.

Q let's assume that we have lost main feedwater, and
assume that we have no emergency feedwater. Can the reactor
core be adeguately ccoled follqwing an accident such as a
small break LOCA withcut using bleed and feed?

A (WITNESS LANFSE) I think the answver that we gave
in response to €R still stands, that you would require feed
and bleed tc cool the reactor ccre, again, w#ith the
understanding that that total loss of main and emercency
feedvater isn't a design basis.

3 Would you agree that it would be a design basis
accident if emergency feedwater was not safety grade?

A (WITHNESS LANESE) No, I think I would not
necessarily.

-~

Q Can you explain why not, please?

L (WITVESS LANFSE) I think if it were not important

ALDERSON REPORTING COMPANY, INC,
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to safety and not classified as important to safety, I would
agree, but not safety grade. fSafety grade is a more narrow
description of the function of the clearance of the systen.

Q I think it is going to be important, then, for you
to explain to me the difference between the phrases which
you used, "safety grade®™ and "important to safety,” that is,
to explain very specifically which -equirements are not met
1f a system in your words is classed as important to safety,
which would have to be met if the system were clacssified
safety grade.

A (WITNESS LANESE) I think current regulations,
current Reg. Cuides, applicable versions of 1EEE 279 would
apply to the safety grade system. Important to s2rfety
implies the more qeneral.applicability of the general design
criteria, and T think there is more latitude interpretation
of what they mrean.

¢ What I woculd like you to do is to tell me
specifically which regulations, which regulatory guides,
vhich provisions of IFEE 279 would not have to be met if a
system was important to safety, but would have to be nmet if
it vas going to have to be safety grade,

DR JCRDAN: T am a little puzzled by the
question, in that the witness has not said, if I remember
right, that the system was one that was important to

safety. I think he said that the emergency feedwater system
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vas safety grade. So, what is the impcrt of the guestion?

MS. WEISSs VYaybe we need to clarify that. The
original juestion which started this line was, would ycu
agree prior to the accident that emergency feedwater was not
safety grade? And he finally agreed.

The next question was =-- assuming -- and then ve
talked about bleed and feed -- would a loss of all feedwater
be a design basis accident if emergency feedwater were not
safety grade? And that is the guestion which I think -- and
the response was, the witness came back and made a
distinction between "important to safety" and “safety grade"
with respect to the answver to that gquestion.

Maybe we should ask him to repeat that, and start
the line of gquestioning again.

WITNESS LANESEs 1If the system did not have a
Class 1lE power source, if it did pot have the safety grade
initiating signals that it now has, if it did not have the
Qquality assurance and guality control that it has had, if it
did not have the surveillance requirements on the systenm,
then I would say that you would have to consider it not
beinag available, and that it would be a design basis event.

I think the bottom line is that it is designed to
be suitably reliable and tc have enough safety designed into
the svstem that it does not require the postulation of a

different design basis event.

ALDERSON REPORTING COMPANY, INC,
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BY ¥S. WFISS:

C Let me ask you a couple of guestions. You came in
yesterday and at the beginning of your testimony yocu
expressed your agreement with the staff's definition of
safety grade as defined in ¥r. Conran's testimony in UCS
Contention 4 -- 14, excuse me., Was that the definition of
safety grade that you used at the time you wrote your direct
‘estimony?

A (WITNESS CAPODANNO) If I may, first of all, I
don't think we said ve agreed with it in its entirety. We
used it as a basis. Secondly, we did not have that
available to us at the time we wrote the testimony. FEut we
felt that it provides documentation of some of the bases
that we had come to independently.

8) Okay. Now, let me ask you this. What was your
definition of the term "safety grade” which you used in your
testimony at the time you wrote that testimony? What
definition were you using?

A (NITNESS LANESE) I would like to clarify one
thing first. I was not avare of Mr. Conran's definition of
"safety grade”™ prior to writing the testimony.

Q We understand that. I want to know what your
definition was at the time you wrote your testimony.

fR. BAXTER: I lPelieve Nr. lLanese testified

earlier this morning what his definiticon of "safety grade”

ALDERSON REPORTING COMPANY, INC,
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is. I heard him go through a description of the features of
such a system. He didn't guote Mr. Conran's testimony. He
referenced it. I think the question is repetitive.

MS. WEISSs If so, I d4id not understand the
distinction. I think it needs to be very clear-.

DRe. JORDAN:¢ I thought als» that he had answvered.

CHAIEMAN SMITH: Well, as a courtesy to ¥s. Weiss,
it can be done again.

WITNESS LANESE: I think "important to safety”™ is
a general term that describes the requirement of a system --

BY ¥S. WEISS: (Resuming)

Q Yr. Lanese, I asked you the definition of the term
"safety grade™ at the time ‘you wrote your testimony.

A (WITNESS LANESE) Thkat is right. That is what I
am getting at.

Q Okavy.

A (WITNESS LANESE) So, "important to safety™ is the
more general term. I would interpret a safety-grade systenm
as one that meets the current regulatory requirements for a
safety grade system, applicable Reg. Cuides, applicable IFEE
standards.

Y] And that is the definition you used in your
testimony?

A (WITNESS LANESE) When I said it was not fully

safety grade for some events, that is right. I think I

ALDERSON REPORTING COMPAMY, INC,
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really mean that we have a system that is important to
safety.

Q Do you use the term "system importiat to safety”
in your direct testimony?

A (WNITNESS LANESE) VNo, I use "safety related.”

Q That is a distinction that does not appear in your
direct testimony. Is that correct?

A (WITNESS LANESE) That is co-rect.

Q Did you talk to your lawyers after your testimony
wvas written and after you saw Mr. Conran's testimony and
arrived at this distinction between "important to safety"
and "csafety grade" eguipment?

A (WITNESS CAPODANNO) No. In fact, in early August
there was an in-house GPU document that was authcred by our
angineering department and QR departments that gave very
much the definition that Yr. Lanese has described regarding
“"important to safety” and what we are calling "safety
grade,”™ and that was the basis which we started from in
preparing this testimony.

Q Let me ask you then why that distinction doesn't
appear in this testimeny.

A (WITNESS CAPODANNO) The distinction between
"important to safety"™ and the subset of it?

Q The distinction between “"important to safety” and

"safety grade.”

ALDERSON REPORTING COMPANY. INC,
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A (WITNESS LANESE) At the time we were writing the
testimony, I don’'t think we thought the distinction was
important.

Q fut you now do think the distinction is important?

R (WITNESS LANESE) Since you have raised the issue
in this context, yes, in Adefining the difference.

0 What made you think tne distinction was
important? Was that from discussions with your attorneys?

A (NITNESS LANESE) No.

M"R. BAXTER: I object to the questioninj, ¥r.
Chairman. I think the witness raised the question of
"important to safety” as an aid in ansvering the guestions
on what "safety grade"™ means. He evidently feels it is
helpful to explain what he means by that term. So, I don't
know what mysterious --

CHAIRMAN SMITH: Well, this is for the witnesses
and not for counsel to explain. It is traditional cross
examination, and she has a right to it,

MR. BAXTER: She has a right to probde
conversations between counsel the witness?

CHAIRMAN SMIT™Hs: Absolutley. Well, that is not a
Plank check, but if she is going toc try to establish that a
definition was changed for the convenience of the
litigation, that is appropriate.

AITNESS LANESE: Ccunsel made me aware that Mr.

ALDERSON REPORTING COMPANY . INC,
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Conran had written a definition of “"cafety related” and
"important to safety,” and "safety grade.” I read it for
the first time last night. It verifies my understanding of
what I had always considered a system that was safety grade,
a system that was important to safety.

R. POLLARD: Llet's try and go back to where wve
were, and let me see if I understand where we wvere.

BY MR. POLLARD:s (Resuming)

Q Is it correct that your testimony is, before you
made the changes that you just described this mcrning which
will be in place prior to restart, that the emergency
feedvater system was not safety grade?

4 (NITNESS LANESE) Yes. g

Q And did I also understaznd you correctly that
assuming the emergency feedwater system is not a safety
grade system, the total loss of feedwater would be a design
basis accidient for the plant?

A (WITRESS LANESE) No, that is still not what I vas
trying to say. While I agree that it was in certain
recpects not safety grade, it meets those applicable general
design criteria for the loss of feedwater events and fcr the
small break LOCA events in which the systems would
potentially be required.

DR+ JORDAN: You are sgeaking now of the systems

redesioned for restart?
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WITNESS LANESE: That is correct.

DR. JORDAN: That wasn't gquite your question, was

YR. POLLARDs No, that was not my question.
83Y MR, POLLARD: (Resuming)

Prior to the changes, you have just testified the

system was not safety grade.

(WITNESS LANESE) Correct.

¥y next question is, before the changes with

emergency feedwater system not safety grade, wasn't it true

that a design basis accident under those circumstances would

he total loss of main feedwater and emergency feedwater?

A

(WITHNESS LANESE) WNo. Again, because it was

always considered a system important to safety, it had a

suitable degree of reliability, and while I agree ‘hat you

feedwater,

feedwater.

P17!ntc

system.

might have to consider a temporary loss of emergency

there would not be a sustained loss of emergency

Therefore, it would not bte a design basis for the

DR. JCRDAN;: In that connection, I believe you do

say later in your testimony that the changes made have not
greatly influenced or increased the reliability of the

Am I correct in my memory?

WITNESS CAPCDANNOg That is correct. What we have

ALDERSON REPORTING COMPANY, INC,
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that response, since you have raised it, is the

are looking at, among other things, the
of the restart order with the specific

the effect of the increased timelinees of the

feel that the changes we have made to in fact
timeliness of the response of the system do

ability of the system to withstand certain

When you get into rel 'ability issues themselves,

is something that would take a bit longer

O NCVWe

But our feeling was --

DR.

reliability now,

did tell vou

when I

concerned whether

event,

the reliability,

criteria and

vas adequate

o

at what is on my mind,

that or not.

said that partly with respect to my Question 6,

and in that respect,

misunderstcod what I

JORDPAN: I don't want to go into the

*ut I do want to mention, I presume counsel

-=- you weren't here some couple of weeks ago,

I was
loss of feedwater should be a design basis
I was concerned as to whether
aven thouch it met the general design
met the single failure criteria, whether that
to still classify it as a desion basis event.
you see that the guestions are aimed very much
and I don't know whether you knew

But T thought you had not really addressed £X

had in mind.
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WITNFSS CAPCDANNOCs Your concerns wvere
subsequently relayed to us.

DR. JORDANs Fine.

BY ME. FCLLARD: (Resuming)

Q T would like to try one more gquestion if I could.

We will make it hypothetical, so I can make it very
specific, and if you could just give me a yes or no and then
explain, let me assume we have a piant in which the main
feedvater system and the emergency feedwater system are not
capable of withstanding even an operating basis earthquake,
much less a safe shutdown earthguake.

Would you agree that in such a plant, total loss
of main feedwater and emergency feedwater would be a design

basis event or design basis accident?

A (NITNESS LANESE) VYes, I would.
(Paure.)
0 T am reading now the first paragraph on Page 2 cof

your testimony. I am sorry. That is a continuation of the
paragraph on Page 1. Could you clarify that paragraph a
little bit for me, to distinguish between what the cperator
has to do versus what is automatic? It appears to de, yo
first say he might have to do it manually, but then you say
it will be done automatically. It is somewvhat confusing.

A (WITNESS LANESE) There are two automatic

initiation signals for emergency feedwater. One is the loss
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of all four reactor coolant pumps. The second is a complete
loss of main feedvater. What I was trying to say is that
there could be two situations, assuming reactor ccolant
pumps continue to run through this event, then the only
automatic initiation signal would be from the loss of main
feedvater.

So, really, there were several conditions. If
main feedwater was running, we would expect to be putting in
vater to the steam generators, anyway. And if it was not,
then you would expect auto initiation of emergency
feedwater.

Even if that were not to occur, the operator would
still te able to take manual action to initiate emergency
feedwater,

BY MR, POLLARDs (Resuming)

Q You would agree that in order for the emergency
feedvater system to perform its safety function, more is
needed than Jjust initiation, that you also have to have
proper control ot the regulator valves. Is that correct?

A (WITNESS LBANESE) Ultimately, you need ?; E« able
to control flow to the steam generators.

0 And at present those regulator valves in their
normal mode are cintrolled by the ICS.

A (WITNESS LANESE) That is right, with the

capability to independently manually control flow.

ALDERSCN REPORTING COMPANY, INC,
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8] And the ICS is not safety grade. Is that correct?
A (NITNESS LANESE) That is correct.

&) Is it important .o safety within your meaninag?

A (RITNESS LANESE) No, it is not.

¢ So, then, in a sense, the emergency feedwater

system is only safety grade wnen you disconnect the normal
control from it and substitute the operator?

A (WITNESS LANESE) Safety grade. That is correct.

Q Maybe I had better ask the other question then.
Wwhat about, it is only important to safety within your
meaning if you also disconnect the normal control and
substitute the operator?

2 (WITNESS LANESE) Yes, that is correct also.

Q n the next paragraph of your testimony, vyou talk
about an event which occurred at Oconee., Please describe
briefly for me what happened at Oconee”

A (WITNESS CAPODANNO) My understanding is that
there was an ICS failure at Occnee which resulted from the
failure of a device called a static transfer switch to make
a transfer from the normal ICS power supply to a regulated
power supply. And that as a consequence of that there was
some interruption of power to the ICS system.

C What happened as a result of that?

A (WITNESS CAFODANNO) I am only generally aware of

what consequences might occur. I den't believe I could give
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you a detailed description of the results. As I understand
it, however, some operator action was taken to restore the
power. The exact conditions and changes in condition that
the plant went through, I could not recite these to you.

Q The RBoard question was, is loss of emergency
feedvater following a main feedvater transient accident, an
accident which must be protected acainst with safety grade
equipment, would such accident be caused or aggravated by a
loss of non-nuclear instrumentation such as occurred at
Oconee?

Now, if you have not gone back and examined what
the consequences were of the power supply failure at Cconee,
how can you answer the Bcard's guestion?

A (WITNESS LANESE) We have loocked at our ICS, and
there is no failure mechanism in our ICS that will causé a
loss of normal and emergency feedwater. In the same
context, with respect to LCCA, the ICS failure would not
prevent additional water to at least one steam generator,
that is, partially as a result of the change in the failure
modes to the 30 valves.

C Did you examine the integrated control system for
these type failure modes before the Oconee ircident occurred
or after?

2 (WITNESS CAPCDANNO) I think there was an overlap

in time frame, since the rescart effort engineering~-wise has
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present, and I am not certain cf the date of the Cconee
incident, but T believe it fell within that time frame.

Consequently, we were looking at the emergency
feedwater system and rostulated failures. We didn't
specifically address the type of component failure that
occurred at Oconee for initial evaluation. What we did was
make the assunmption that ICS failed., That is tc say,
vhether a relay or a switch or some other device might have
caused that failure, we didr't consider that, because we
felt the more logical thing to do was to look at the end
result, which would de a failure cf ICS, and we addressed
failures of IC3S.

Q When did the Oconee incident occcur?

A (WITNESS CAPODANND) As I said, I am really not
certain of the date. My reccllection is, it fell in that
time frame I just described.

. Yell, if it wasn't the Uconee incident that caused
you go to back and examine ICS, what was the motivation?

A (WITNESS CAPODANNO) Well, going back even prior
to the TNI 2 accident, CPU Met Ec had been investigating z2nd
making changes, some of which I described earlier, which
vere lnstalled in the plant for the emergency feedwvater
system.

Subsequently, in response tc the TMI 2 zccident,
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and in response to the restart crder, both the NRC and
ourselves raised issues regarding emergency feedwater. We
made some proposals to the NRC for changes. They raised
others. That collective effort resulted in a list of
modifications to be made.

S0, in addition to the earlier efforts which
preceded the TMI 2 accident, we also were investigating
other changes to the system subseguent to the accident. As
I mentioned earliar, part of that overall effort was to
investigate the results of ICS failures.

Q Now, in your testimony, you say thics review of the
integrated control system is a preliminary review. Is tWat
still your testimony?

A (WITNESS CRPODANNO) I think the correct way to
characterize it at this point is, it is an ongeing review.
There has been some review done by others, that is to say,
not myself, other engineering sections.

Q At this point --

MR. BAXTER: Were you finished with your answer,
Mr. Capadanno?

WITNESS CAPODANNOs Yo, I was not.

S¢ that from the time we wrote the testimony until
now, further work has been done, and still further work is
planned.

BY YR, POLLARD: (Resuming)
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0 If further work is still planned in this review,
do you have any basis now for believing that the ongoing
review will not discover any other adverse interactions?
A (WITNESS CAPODANNO) My understanding is, to date,
depending upon the situation that you postulated occurring
as a failure within ICS, tre failure %ill either have no
impact at all or will have a relative impact in that it
won't suddenly result in a loss of feedwater or loss of
emergency feedwater.
It does cause some devices to change position,
such as valves. Valves under some conditions fail half-open.
DR. JORDANs: I don't want to shut cff any
questions on this, but I do believe there is a portion of
the hearing that will be involved with the failure mode and
analysis of the ICS system, which will include, presumably,
its effect on the emergency feedwater. Am I ricght in this?

MR. BAXTERs¢ There is a particular contention,
from ¥r. Sholly on this submission recuired by the
Commission's order on the failure modes and the effect of
ICS analysis.

DR. JORDAN: All richt. I guess while we are at
that point, however, in the gquestioning by ¥r. Pollard, a
failure of the non-nuclear instrumentation system results in
a failure of the integrated control system. Is that correct

or not? And I am asking for information entirely.

ALDERSON REPORTING COMPANY, INC,
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WITNESS CAPODANNC: My understanding is this, that
at least from the standpoint cf power supply, ICS/NNI
receives the same power supply. S0, I am aware toc that
extent that if that is the failure poctulated, you lose
power to both ICS and NNI.

DR. JORDPAN: The ICS is powered by the non-nuclear
instrumentation?

WITNESS CRPODANNOs: Well, they are distinct
systems in the sense that ICS is an integrated control for
flow of feedwater reactor power. Non-nuclear
instrumentation is controlling other plant systems. I
cannot give you a real detailed definition of the
distinction. Yy comment was in reference to the electrical
power supplied to that control systenm.

CR. JCORDAN: Where does the ICS get its power? Is
t'"at off the Class 1lE system?

4ITNESS CAPCOPDANNO: No, not directly. It is
through a2 network that is battery-backed. That is, it cuts
a DC pover supply that is converted to AC, and as I
mentioned a little bdit earlier, there is also a transfer,
an automatic transfer that occurs if there is any loss of
that battery power to a regulated AC power supply.

DR. JORDPAN: Similar to some of the
instrumentation that must be safety grade in the control

room, isn't some of that instrumentation alsoc powered fronm
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the DC batteries by means of convertars?

WITNESS CAPODANNO: Yes. I believe it is, yes.

RY MR, PCLLARD: (Resuming)

C Is it correct the way the system is presently --
Let me try again.

Is it true the wa, the system will be designed at
the time of restart that a failure either in or affecting
the integrated control system could result in total loss of
feedwater for some period of time?

A (WITNESS CAPODANNC) No, that is not correct.

Q Can a failure in the integrated control system
result in a failure of flow toc at least one steam generator?

A (WITNESS CAPODANNO) No.

Q If you would look, please, at your Figure 1 in the
eaxhibit, as I understood your testimony, Valves EFV 3CA and
30P were controlled by the integrated control systems. Is
that cerrect?

A (WITNES

#)]

CAPODANNO) VYes. VUnder normal operation,
that is correct.

C Now, with a failure in the integrated control
system, isn't it possible that that failure could close FFV

30-A7?

2

No, my understan..ng is that either the failure
leave the valve alone, that is, it doesn't cause it to

change position, or will result in the valve failing to a
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half-open position.

Q loss of electrical power, as I understand it,
caures the valve to fail to the half-open position. 1In
evalcating electrical circuits, though, you must also not
Jnly consider loss of power; is it not correct that you also
need to consider short-circuit fa..lure of individual
electronic components?

A (WITNES'. CAPODANNO) I think that would be
accurate.

0 are you familiar encugh with the design and the
electronics in the integrated control system to be able to
say that you are sure that no electrical failure of any type
within the ICS could not result in the ICTS sending a signal
to clecse EFV 30A?

3 (WITNESS CAPCDANNO) No, I am not. I don't
believe I intended to say that.

e All right. Let me try my original guestion again
:hen. Is it possible for a single failure in the integrated
control system to result in closure of EZFV 30A?

N (WITNESS CAPODANNO) ¥y response, and T will
repeat it again, is, to my knowledge I was addressing, first
of all, power failures. That is the thing 1 am awvare of.
Beyond that, in the context of the additional components in
the system that you described, I really do not know the

ansvwer.
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C Does anybody on the panel know the answer?

A (WITNESS LANESE) No.

A (WITNESS TORCIVIA) (Nods negatively.)

Q It would seem to me trat surely there must bhe some

false signals getting crocsed up that would result in the
integrated control system thinking there is tco much wvater
going into the steam generator, and taking the wrong
action. T can't conceive of a piece of egquipment that
doesn‘'t do that.

] (WITNESS CAPCDANNC) I don't exclude the
possibility. I just simply can't testify that I have
accurate knowledge if trat would occur or through what
mechanism it would occur.

DR. JORDAN: Wouldn't it be a reasonakrle
assumption for the moment to assume that it might occur?

“R. POLLARD: That is how I was going to phrase my
question next.

DR. JORDAN: Could you give him that?

MR. POLLAFD:s Well, I am really surprised actually
that =~

PR. JORDAN:s I think it would be reasonable for
you tc make that assumption. If it is wrong, it will .e
corrected, but let's assume for the moment that is the case.

YB. POLLARD: As you pointed out, we are going to

have other panels here later to talk about this.
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DR. JORDAN:s Yes, there will be a session on %he
failure of the integrated control system and the possible
effects of that, and I believe there has been a review of
that system by the Cak Ridge National lLaboratory, and this
is one of the exhibits that we have received from stafi or
licensee. Is that correct?

MR. BAXTER: Yes. The staff has provided as a
reference both the BEW =-- the integrated control system
modes as it affects analysis and the Cak Ridge National Lab
review, and this comes under one of ¥r. Sheclly's contentions.

DR. JORDANs Good.

MR. POLLARD: What I would like to do is, if ve
could take a break now, we were going to try and find some
of this information.

MS. WEISS: See if we can find the diagrams so we
can nail down the answer to this guestion one way or another.

MR. POLLARD: 1If we could have a break now, it
would te convenient.

CHAIRMAN SMITH: All richt. Let's take our
midmorning break of 15 minutes.

However, before Yr. Toutellctte and Mr. Trowbridage
leave, when vwe were discussing the emergency planning
meeting this morning, I neglected to inguire as to whether
you recommend that the Board issue an order requiring the

intervenors in the emergency rlanning contentions to
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parti~ipate, or if you feel it is unnecessary, having been
in touch with each of those people.

We would also lice to know if a representative of
FE¥A is planning to attend.

MR. TOURTELLCTTE: VYes, a representative from FEMA
will te here, and I think it is a good idea to have the
order simply because if someone changes their mind between
now and then and decides not to show up, I think it w. 114 be
detrimental to the overall hearing. I think it would be
good for the parties to all understand the importance of
being there and participating

So, I would recommend th2 issuance of the order.
Also, we didn't arrive at any particular time, so whatever
the Board could do in suggesting a time --

CHAIRKAN S¥ITH:s FHow about 1:00 pem., the 24th?

MR TOURT

)

LLOTTE: Yes, that is fine.

CHAIRMAN SMITH: This is the time selected by the
Board to be a time that ncocrmally would be occupied by any
intervenor in hearing time in any event.

Would it be possible -- I will try to get that
order out this afternoon when I return to the office in
Bethesda, but it would be possible for somebody on you staff
to advise those affected intervenors that the Board will be
issuing an order for participation at that time?

MR. TOURTELLOTTE: Yes, ¥r. Chairman. If you will

ALDERSON REPORTING COMPANY, INC,
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notify -- if you could notify kr. GOray as to the exact time
when that order issues, he will take it from there and
notify the other intervenors.

CHAIRMAN SMITH: Okay.

All right, we will break until 20 minutes to 11:00.

(Whereupon, a brief recess was taken.)

¥S. WEISS: We were not able to find a diagram of
the integrated controcl system in the time available, and I
don't think that one is in the restart report. If it is
still 1ecessary to ask these specific gquestions, we will try
to find one over the weekend.

8Y MR. POLLARD: (Resuming)

A Mr. Capadanno, r=ferring to your testimony in
response t9 Board Question Number 6-B, on Page 3, you state
that "The extent to which other safety grade and non-cafety
grade systems' failures can affect this function has lteen
evaluated.” Then you say, "Included within this evaluation
have been the electrical power supplies, non-nuclear
instrumentation.”

Then, on Fage 4, in the middle paragraph, you
state that "As indicated in the accompanying exhibit, TMI 1
Emergency Feedwater System, the emergency feedwater system
can operates and meet its desicn function with loss of
instrument air, loss of AC power, and loss of non-nuclear

instrumentation.”
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Do I understand those parts of your testimony to
mean that in evaluating the failure modes of particularly
the ICS, the only failure m-ie you really looked at was loss
of power?

A (WITNESS CAPODANNO) T think not entirely. We
took the approach that ICS and its ability therefore tc
control had been lost for what2ver reason. The comment then
addresses the fact that there is additional control, i.e.,
the manual lcaders that I mentioned earlier, that will allow
us to continue to operate the emergency feedwater system so
that we are indeed independent of the effects of an ICS
failure.

) I£ the ICS did not stroke a valve, the operator
has the ability through the modification, that is, the
1ddition of this manual loader, to operate that valve.

Q You did not specifically try to determine, then,

whether :ha integrated control system in a failure could

cause the regulator valves to go full open or to go full

closed?
A (WITNESS CAPODANNO) Again, in looking at ICS as a
system that fails, we did not -- I 4id not go througl and

try and determine whether the valve would fail full open,
partially open, or partially closed.
¥y understanding, as I mentioned earlier, is,

certain ICS failures have no effect on valve position.
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OCthers result in valves €ailino half open, ané in the
context cf this written testimony we therefore say that
either given the inability of ICS to do anything, that is,
to either cause a valve to open or close, or in the
situation where the ICS failure might result in a valve
Joing partially open, we have inderendent control available
to allow the operator to drive that valve further open or
further closed as required.

Q So I understand the answer to my question to be,
you did not look at the ICS to determine whethe failures in
its circuitry could cause the control valve to go closed or
te go full cpen?

5 (WITNESS CAPODANNO) That is correct. We, as I
said, toock a specific condition, ICS failure, without
getting in*J cspecific subsets of that condition.

DRe JORDAN: Can you say that there is manual
override of the ICS signal?

s (WITNESS CAPODANNO) Yes. 1In Zact, from my
particular familiarity with power failures on ICS, you can
have a normal power failure. The system will transfer to a
backup power supply. The operator has the ability to
control from that.

If for any reason you choose to postulate that
that fails, then you are into the modification that I

decscribed, the so-called manual loaders, which is the
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restart modificatior, so that again in the context of what
vwe read here, what we intend:d to say was that ICT was
assumed to fail without getting into whether a wire or a
relay or some other device caused that failure, and that
given that failure occuring in any of its possiltle modes, ve
have the ability to still maintain contfsl of the system.

Q During the break, I re-reviewed the panel's
gqualifications, and I notice that Mr. Torcivia has a
bachelor of science degree in electrical engineering. I
would like to ask you, Mr. Torcivia, did you in preparing
this testimony evaluate the design of the integrated control
system at all?

A (WITNESS TORCIVIA) ©¥Yo, sir.

Have you ever evaluated the integrated control
systenmn?

3 (WITNESS TORCIVIA) VNo, sir. My expertise
involves the power involved in controlling =-- the power
involved in controlling the egquipment and not necessarily
the instrumentation or the integrated control circuits
themselves.

CHAIFMAN SMLTH: I am sorry. What was your
expertise, sir?

WITNESS TOPCIVIA: That involved in the power
which feeds various dovices and contrels, but not

necessarily the control itself, such as integrated control
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circuits or instrumentation.

CHAIRMAN SMITH: Were you here on that loss of
power guestion, that last guestion?

WITHKESS TORCIVIA: That is correct.

BY MR. POLLARD: (Resuming)

Q I notice from your qualifications yocu say you have
extensive experience in process control and instrumentation
for industrial plants. Oun the basis of your experience, in
the types of instruments and controls used for processes
where we are measuring things such as steam flow and feed
flow and steam generator level aud trying to have an
instrument wh <h then controls the position of a regulator
valve, in your experience, would you consider it a usual
situation that a failure in such a control system could in
fact signal such a regulatory valve to go full-clcsed or
full open, depending orn the failure?

A (dITNESS TORCIVIA) Let me first preface that by
indicating that within my position at Ceneral Public
Utilities, I 40 not involve myself in process controlled
equipment or anything of that nature, although my expertise
in the past has been somewhat involved in process controlled
equipment.

Therefore, in ansvering this question, it does not
imply that it does apply to this particular ICS system or to

this particular circuitry.
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If T understand your question correctly, you are
indicating that a failure o%f the ICS system or any control
which is associated with 1 motor operated valve, that the

valve can fall in place wherever the failure happens to

develop.
Is that correct?
Q Yes, I think so.
A (WITNESS TORCIVIA) There is one pessible

exception in that at times there are sealing circuits
developed which will, once the circuitry is initiated, it
will continue to operate it so long as the power is there,
regardless of what external effect other control circuits
may have on it. And that may be possible.

CHAIRMAN SMITHs Before you 3¢ on, Mr. T&rcivi*,
apparently, your expertise is a power supply engineer,
basically.

WITNESS TCRCIVIA: The power which is involved in
supplying electrical equipment such as mctors, transformers,
lizhting, and things of that nature.

CHAIRYAN SMITH: And we have already observed that
the Board's reference to the St. Lucy decision, which was a
station blackocut question, was misunderstood. I think it
may be prosible, and we will cpen it for discussion, to
excuss Mr., Torcivia from appearing if he is not on any other

gques.ion, which it doesn't appear that he is, because this
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testimony does not in the slightest address the Board's
concern.

S0, we would be open to suggestions t+that he not be
required to appear here next week. Of course, he is quite
welccme, but he probably would not have been here if the
Board's question had been understocd the way we intended it.

MR. BAXTER I appreciate the suggestion, ¥r.
Chairman. I do think, even if it is not directly
responsive, that the information Mr. Torcivia has supplied
cn Pages 12 and 14 of the testimony on the resliability of
off-site power supplies is at least indirectl; helpful and
relevant to other issues before the Board.

I would appreciate it, and it would be very much
appreciated, I am sure, by ¥r. Torcivia, if to the extent
that UCS or the Board has guestions on that limi_.ed section
of the testimony, if it wouldn't be tco disruptive, to ask
those this morning, and Mr. Torcivia woculd not have to come
back next week. That would be very much apopreciated.

MR. FOLLLARD: We have no questions on Yr.
Torcivia's testimony at all.

CHAIRMAN SMITH: We would not have required

anvybody to produce this information in response to Board 6X.
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MR. BAXTER: All I am indicating is that I would
like to keep the testimony in the record, and if the Bcard
has questions, we would welcome them tcday.

DR. JORDAN: I “4on't see, a guick glance, and I
didn't mark any previously =-- so that I think it woald be,
so far as I am concerned, he could be excused, and if he is
not needed by the panel for any of the other guestions, I
think we could do that, and UCS -~ well, let's see, .0V
about the other, either the staff or the state?

CHAIRMAN SMITH: D¢ you have any guestions?

¥MR. ROBERT ADLER: No, we had no gusstions for Nr.
Torcivia.

CHAIRMAN SMITHs: Mr. Cutchin, would you okject to
excusing 4r. Torcivia, or do you have any gquestions?

¥R. CUTCHINs I have no gquestions of him, sir, and
would have no objection to his being 2xcused.

ME. BAXTER: Thank you, Mr. Torcivia. VYou ure
excused.

ES. WEISS¢:¢ I wonder if he could just sit here

ith this line, and then leave, *r.

-

0

until we get finished
Pollard is about to hypothesize a situation. He might be
ablke to help.

CHAIRFAN SMITH: Well, the understanding is that
he doesn't have to return next week, so whatever he can

ccatcibute today.
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DR. JCRDAN: Let's keep him here today.

WITNCSS TCRCIVIA: Thank you.

BY R. PCLLARD: (EResuming)

Q I have forgotten whether it was Mr. Caopdanno or

Mr. Lanese, but am I correct that at least one of you said
that the emergency feedwater system will be safety grade at
the time of restart for loss of feedwater transients and
small break LOCAs, is that correct?

A (4ITNESS LAN

)

SE) That is correct.

o And as I understand your exhibit, although I am
not sure2 it is yet covered this merning, is it correct that
if there is a leak in one steam renerator, that the way the
emergency feedwater system is dasigned, it will
automatically terminate flow. emergency feedwater flow to
that steam generator?

A (4ITN

4]

SS LANESE) That is ccrrect. That is the
steam line rupture detection system, and pressure would have
to go below 600 pounds in the generator.

DR. JORDAKs It is not a leak necessarily.

[
e
e
m

a loss in pressure, is that risaht? If the leak produced a
loss 1n pressure with sufficient magnitude to result in a
loss of pressure, then the feedwater would pe switched.
WITNESS LANESE: That's right.
DRe JCRCAN: A1l richt.

8Y ¥R. POLLARD: (Besuming
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0 And that type of an accident is within design
basis for the plan?’, is that ccrrect?

A (WITNESS LANESE) That is correct.

Q Under such a situation, then, if the emergency
feedwater system was automatically actuated, it would either
right avay or sometime later be attempting to deliver
feedwater only to one steam generator.

A (WITNESS LANESE) That is true.

Q In this situation, assuming that there ics an
electrical fault within the integrated control ;ystem which
could cause the f2ed regulator valve for that steam
generator which is still receiving water to go clcsaed, would
you agree, then, that a single failure n the ICS would
result in no feedwater being delivered to either stean
Jenerator?

A (WITNESS LANESE) I cannot address the single
failure of “he ICS.

Q That was my assumption, that a failure in the IC

M
n

would cause feed regulator valves toc go closed.

A (WITNES E) There would at least te an

LAN

Vi
163
93]

interruption of emergency ifeedwater. The steam line rupture
1etection signal resets when steam generator pressure goes

ecessarily lose

o |

back above 600 pounds, so ycu 4o not
emergency feedwater to the initially depressurized generator

continuously.
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Q But for some time period.

A (WITNESS LANESE) VYes, for scme time period you
cculd.

Q Turning new, Mr. Capcdanno, to your testimony on

Question 6B, in the first paragraph, the sentence I have
already read, you refer to an evaluation which was done to
determine what other safety grade and non-safety grade
systems failures could affect s2mergency feedwater.
Who did this evaluation?
B (WITNESS CAPODANNQO) It was a joint effort on the

part of several engineering sections to review different

12

13

14

15

16

17
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20
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systems.,

Q Several engineering sections of what?

A (WITNESS CAPODANNQO) I am going to mak sure I
urderstand you.

regard to
amergency

8
-

Are you referring to the paragraph on page U4 with

other systems that support or could affect
feedwater?

-

No, I'm sorry, I should have directed you to the

first paragraph in your answer on page 2.

R
A

Cﬂ

(WITNESS CAPODANNC) The first paragraph on page
In response to Juestion 6B.
(WITNESS CAPQODANNO) VYes.

The =sentence states, the extent to which other

safety grade and non-safety grzde systems failures can
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affect this function has bteen evaluated.
¥y question is, who did this evaluation?
A (WITNESS CAPODANNC) Again, the same answver.
Q Well, T didn‘'t understand you. Can you be more
specific as to who did the evaluation?
A (WITNESS CAPCDANNO) Well, within our engineering
section, as is I think typical =--

DR. JCRDANs This is GPLU.

WITNESS CAPODANNO: VYes, sir. There are
engineerirg groups for mechanical engineering, electrical
engineering, instrumentation and control engineering, where
systems that we looked at can be invelved. Those sections

were consulted.

2Y ¥R. FOLLARDs Fesuming)
0 Were you personally involved in this evaluation?
A (WITNESS CAPODANNO) To som= extent, yes.,
Q To what extent?
A (WITNESS CAPODANNO) Wwell, as we mention later on

on page £, there was review of certain mechanicazl systems

Fxcuse me, Did you say rage £7?

A (WITNESS CAPODANNO) 1I'm sorry, page U,

A1

¥Se REISS: Pleace keep vour voice ups It is hard

8

tc hear youe.

W ITNESS CAPCDANNO: In the second paragraph oo
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page 4, we make mention of systems such as instrument air,
we talk about the ability of the pumps to be cooled. I
believe -- yes, those, reference toc cocling, lubricant and
instrument air, those are the ones I had some direct
involvement in.

BY ¥R. PCLLARD: (Resuming)

Q And when was this evaluation dcone?

A (WITNESS CAPODANNC) 1In preparing the testimony,
my part was -- I locoked at what existed in the plant
systens, and that was my evaluation, to see what the other
systems that ars referred to there would or would not do.
So this was done in September, I believe, of this year.

. 0 With respect to the second paragraph on page 3 in
your answer to Board Question 6E, you list electrical power
supplies, non-nuclear instrumentation, instrument air

supply, ani heating and ventilation systemse.

A (WITNESS CAPODANNO) Uh-huhe.
0 ®hich of those liste? compeonents are ncn-safety
grade?

e

(WITNESS CAPODANNC) The instrument air csupply
itself is noncafety grade, and we have established in the
IS NNI was what we

context of non-nuclear instrumentation,

were referrinc to thecece

"

@ I'm sorry, again I couldn't hear your ansver.

A (dITNES

tn

CRPCDANNDO) In regard to the term

ALDERSON REPORTING COMPANY, INC,
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ni3n-nuclear instramentation, that encompasses what we have
dsscusse . previously, the integrated control system, NNI.
0 And that is non-safety grade?
A (WITNESS CAPODANNO) I'm sorry?

That 's non-safety grade?

L)

A (WITNEST CAFODANHQ) VYes.
And secondly I mentioned the instrument air supply
as being a non-safety grade system.
Q What about electrical power supplies?
A (WITNESS CAPCDANNG) 1In regard to the emergency
feedvater system, those are Class 1E systems.
& what about heating and ventilaticn systems for the
areas within the plant where emergency feedwater components
are located?
2 (#ITNESS CARPCDANNO) Those are also safety systemse.
Q At the top of page 4 of yocur testimony, the
sentence starts, "Single active failures."”
Coulé you please define for me what yocu mean by
tha term "active failure"?
A (WITNESS CAPODANNC) This statement addressec the
HVAC system, and I was addressing active failures of
components such as pumps, valves, things that have tc change
position in order to achieve whatever the function should

be, open ot closed, start or stdpPe.

Q Are the heating and ventilation systems powered

|
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from a diesel cenerator?

A (WITNESS CAPODANNG) Yes, I belimave they are.
c Are they redundant?
A (WITNESS CAPODANKO) VYes, the cooling in th-t area

has separate coils and is redundant.

Q By in that area you mean all plant locations where
egquipment from the emergency feedwater system is located?

A (WITYESS CAPODANNO) Yes, that is in the
intermediate building.

DR. JORDAN: Which building?
WITNESS CAPODANNO: Intermediate building.
BY ¥R. FOLLAED: (Fesuming)

8] And continuing in that paragraph you have a
sentence which states, "Under conditions of loss of all AC
power, the environmental temperature limits for the turbine
driven emergency feedwater components will not be exceeded
for a period of eight hours.

Is the eight hours a design r=esquirement, or does

just happen to be what they can withstand?

e
=
;‘P

(ad

A (WITNESS CAPODANNCO) Well, the statement is a
periods cf over 2ight hours.
Q Excuse me,

i (AITNESS CAPODANNC) And it is based on an
evaluation of the heat input to the building on the

assumption that there is no heat removal from the buildinge.

ALDERSON REPORTING COMPANY, INC,
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Q Let me ask the guestion a different way. Was it
necessary to demonstrate that the components®' temperature
limits would not be exceaded for a period of over eight
hours?

A (WITNESS CAPCDANNC) No. The eight hours is not
of significance from that standpoint. What it represents
simply is that if you add a certain number of Rtus to a
given volume, you will achieve some temperature after a
certain time. In this case it happens toc be eight hours.

& And then the next sentence states, "Under these
same conditions, the motor driven pumps could not be
operated,"”

dhy not?

A (WITNESS CAFODANKC) The assumption is there is no
8C power available, that is, no diesel power, no off-.te
power. That is the context in which we understcod that we
should be addressing the guestion.

DR. JCRDAN: I see. The second sentence under
conditions of loss of all AC power, you incluwded onsite as
well as offs"te, sc it is a station blackout.

WITNESS CAPODANNO: That is correct.

DR. JORDAN: I had not appreciated that.

EY ¥R. POLLARD: (Resuming)

9] Peferring to the last paragraph un page 4 of your

testimony, where vou talk about operational errors, the

ALDERSON REPORTING COMPANY, INC,
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Board had asked in what respect is the emergency feedwater
sycstem vulnerable to operator errors? I would like you to
tell me, please, what are all the operator errors that would
disable tha2 system?

) (WITHESS CAPODANNO) TIs that gquestion what are all
the errors?

Q What ars all the operator errois that could
disable the emergency feedwater system?

A (WITNESS CAPCDANNO) The errors that we are
referring to here include valves that could be closed, that
is, manual valves that might have been closed by an operator
that shouli be open for operation of the system. It could
include controls i the con rol room that might be in a
defeat position that should be in an operable position.

Q Are those ali of the operator ertors that could
disable the system?

A (WITNESS CARPODANNC) Yes. Again, we took this in
the context of things an cgperator could do such as having
valves closed, manually closed that shouléd be opens. This
addresses humar manipulation rather than some kind of
automatic actuation.

Q Is it possible for an operator error to result in
disabling the circuit breats:rs for the motor driven pumps?

A (WITNESS CAPCDANNO) A breaker could be racked out

by an cperator.

ALDERSON REPORTING COMPANY_ INC.
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0 And as I understood your explanation earlier, the

only valves which have pocsiticn indiration in the control

room are theose that are power operated. Is that correct?

R (RITNESS CAPODANNO) VYes, I believe that is
correct.
0 So, for example, if we refer toc Ficure 1 in your

exhibit, tnat if the suction valves fcr all three emergency
fecdwater pumps were closed, the cperator would not have
indication of that in the control room. Is that correct?

A (WITNESS CAPODANNO) Are ycu referring to the

valves labeled EFV 16A7?

Q 16B and -~

A (WITNESS CAPCDANNO) And EFV €, I believe.

c 65, ves.

A (WITNESS CAPODANNO) Okaye. Rgain, are you asking

if they were closed, whether there would or wculd not be
control room indication?

e That is correct.

2 (WITNESS CAPODANNG) It is correct that there
would not be control room indication. however, as I
indicated, there either is completed or is in the process of
being completed -5 1 am not sure which in every instance --
procedures to assure proper valve line-ups, and scme of that
information has been identified in response to NRC guestions

in some of the supplements to the Festart Eeport where valve
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sets that have to have specific positions are identified,
and in addition, draft technical specifications have also
been submitted. 1%e intent of each of these is to assure
that valves such as these are maintained in their proper
positions.

Q That last paragraph on page 4 of your testimony,
vhan you say "See lLicensee testimony in response to UCS
Contention 10 and Sholly Ccntention No. 3 on safety systen
bypass and override, " can you please =pecifically tell me

what part of that testimony, or page, or question?

A (WITNESS CAPCLANNO) I would have tc take a look
at it. .
Q Wll, please do, and please, fcor the next sentence
as well,
(Pause)
A (WITHESS CATUDANNO) I have surveyed this response

to UCS Contention 10 and Sholly Ceontention No. 3. What we
were respondinag to, or identifying, I should say, on page 4
is simply that there is additional information here that
also has bearing on operation of valves. We didn't intend
to imply that this particular set of testimony was a
jetailed presentation of specific procedures or specific
operator actions, merely that we saw some relation batween
what is contended and the response to it, and the emergency

foedwater system itself., There are some statements in here

ALDERSON REPORTING COMPANY. INC,
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about operators taking certain actions to operate valves,
and this particular set nf testimony further addresses some
issues about automatic versus coperator actione.

So our point was that there is a relrsf tion baetween
the two, and I think your gquestion was addressing perhaps
specifically rrocedures. I am not certain. But if that is
the intent, that is not really what we were trying to say by
this parenthetical referance.

Q So the parenthetical reference merely means there
is some information that is related to operator errors in
general and the procedures that are going to be used to
hopefully improve the situation.

A (WITNESS CAPODANNO) Yes. The Contention is
addressing =- I am referring now to UCS Contention 10 and
Shelly Contention 3 -- seems to be addressing the need fo: a
graater or lesser 2xtent of operator actions versus
automatic actions,

0 Well, am I correct, then, with respect to the
Board Question 68, which asks in what respect is thew
emercency feedwater system vulnerable to operator errors,
your sole response to that consists of one sentence on page
4 which scates, "COperatiocnal errors that might affect the
functioning of the emergency feedwater system have been
evaluated, and procedural chances have been instituted to

acssure proper csurveillance and cperation of the system to

ALDERSON REPORTING COMPANY, INC,
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preclude loss of function.”

A (WITNESS CAPGDANND) I think as a direct statement
in response to th2 guestion, ves. The additional
information given in response to the guestion also

dentifies eicher that certain ccnditions that might Le
postulated can be overcome, or refers you to the exhibit to
understand what conditiors that could be postulated can be
overcome.

Q Well, the sentence I read to you does not refer to

-

-

the exhibit, 1Is that correct?

A (WITNESS CRPODANNO) That is correct.

Q In reviewing your professional qualifications, ¥r.
Capodanno, could you point me to any portion of that which
relates to you personally having in the past Lteen involved
with developing operator procedures or Jjudging the adequacy
of those procedures?

A (WITNESS CAPCDANNO) In the past I have not been
specifically involved in developing procedures.

2 What about judging the effectiveness of procedures?

A (WITNESS CAPODANNO) ARgain are we referring to
past employment?

Q Any time.

A (WITNESS CAFODANNO) In the past, prior to working
with GPU, I had no direct involvement with procedures.

Q Did vou have any direct involvement since vcu

ALDERSON REPORTING COMPANY, INC
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werked with GPU?

A (WITNESS CAPODANNC) Some, review of procedures to
provide comments.

C Could you give we scre estimate 0f what percentage
of your professional working time for GPU has been spent
reviewing operator procedures?

A (WITNESS CAPODANNO) The current configuration
function of the GPU Nuclear Grocup, which is the encompassing
organization of which I am a part, has responsibility for
development of procedures as well &s other engineering
tasks. What is occurring is a transition in absorbing
various engineering departrments from within the GPU Service
Corporation as well as what was formerly in Metropolitan
Edison Company. there is a transition going on to have
enzineering personnel in what was the Service Comprany, now
the GPU Nuclesr Group, be invclved with review of
procedures. That has not been fully formalized, and by and
large, procedures are generated by nthers. There has been
one instance in regard to a stecial orerating procedure
where I was involved in review of it to provide some
comments.

¥Se. WEISSEs ¥r. Chairman, would you please direct
the witness in the future to try to confine himself to
ansvering the guestion. 2 never did get around to

ansvering that one, and we will repeat it. If he feels he

ALDERSON REPORTING COMPANY, INC,
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tervards.

Al
°

needs toc explain, he can explain a
%Y ¥£. HEISS:

g The guestion was, what percentage of your
professional working time while at GFU has been spent In
reviewing operator procedures?

A (WITNESS CAPCDMNNO) It is small. It would be
less than 1 percent.

BY ¥R. PCLLARDP: (Eesuming)
¢ Now, it is correct that at Unit 2 prior to the

accident they had procedures for coperatcrs as well, is that

correct?
A (NITNESS CIPODANNO) Yes.
0 And now, in pregarinc for restart, you have

developed new vrocedures, is that correct?

2 (WITNESS CRPODANNO) The company hase T don't
think you mean me personally.

Q Excuse me, yoes. New procedures have been
developed to support restart.

. (WITNESS CAPODANNO) Yes, or modifications of
existing procedures.

was the reason new procedures were developed

becaus~ you found that the old procedures were inadeqguate?

A (NITYESS CAPODANNO) Again, as I said earlier, I
have not had enough involvement in these procedures to

really answer that question. T think that, however, if you

ALDERSON 7 EPORTING COMPANY, INC,
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want an opinion, that the preocz2dures have been expanded,
perhaps, in some areas to be more explicit. I don't know
that I can characterize them as inadeguate,

Q Syt it is correct tha GPU has always had
procedures, This is nothing new in terms of .. ving
procedures for cperatorse.

K (NI 'NLCSS CAPODAENNO) That is true.

OF. JORDAN: I don't understand. Does CPU have
procedures or do they have guidelines for proccedures ifor the
operating companies?

WITNESS CAPODANNO: I am using GPU as an
all-encompassing term. The operating companies have
procedurese.

DR. JORDANs Okav.

¥R. POLL74Ds 1T1I'm sorrye. I alse, Mr. Chairman,
was referring to Me: Ed, and T think I got into using GPU.

DR JORDAN: I misunderstocd. Cood.

s

Y MR. POLLAED: (Resuming)
0 Moving on to your answer to the Bcard Question AC,
Mr. Capodanno, tha Board asked what has Lteen the experience
in other powver plants with failures of safety grade
emergency feedwater systems if they have such systenms in
other power plante.
Am T correct that in preparing your testimony you

looked only at BEW plants?

ALDERSON REPORTING COMPANY, INC,
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A (WITNESS CAPODANNO) That is correct.

Q And do any of those BEW plantes that you looked at
have safety grade emergency feedwater systems?

B fUITNESS CAPODANNO) My understanding i=s that the
Davis~BEesse plaat identified on page S of the testimony has

a safety grade emergency fecedwater systenm.
0 You examined feedwater failures, as I understand

in your testimony, conly up to March 29th of 1979, is that

correct?
A (WITNESS CAPODANNQ) Yes.
Q Why didn't vyou go beyond that date?
B (WITNESS CAPCDANFO) The amount of data involved

here, as we said in the introductory csentepce, is
exhaustive, and in crder to get scme significant amount of
that data, we made use of the NRC's LFR outrut. 4What wae
available to us was through that date. Yy understanding i=s
not clear as tc whether or not the remainder from March 28,
*79 to the present is also available, but we requested that
through our licensinc group, and that is what was provided
to us.

Q So you didn't really ask for anytling beyond March
28 of *79%9,

A (WITNESS CAPODANNC) We asked for the available
information on this computz¢ summary. It came back

terminating at Yarch 28, 1979, And as I said, I am not

ALDERSON REPORTING COMPANY, INC,
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clear as to why it does not go beyond that point.

C Po you think that is Jjust a coincidence, then,
that that happened to end on the day of the TMI 2 accident?

) (WITKESS CAPODANND) I really don't know,

(s In tabulating the f£ailures that you have in your
testimony, you apparently have tabulated, as I understand,
those failures which no emergency flow could be or could
have been instantaneously delivered to the steam generators.

Dids you discover any failures which may have
dizsabled only half of the emergency feedwater system, or one
train?

A (WITNESS CAPODANNO) D don't recall at this
point. I would have to re-review that computer listi g to
answer your gquestion.

Q In other words, you interpreted the Board question
to be only asking you about total loss of feedwater?

A (WITNESS CAPODANNC) We were unclear as to the
intent of the gquestion. We tried to explain that you could
do an exhaustive review, ccnsidering the number of plants,
and the different designs in plants, and ve really were not
sure how to answer the question. 2nd so we did what we
thought was an answer to what was being acked.

A (WITNESS LANESE) Could I Jjust add to that? These
were all not necessarily losses of feedwater. Some of then

vere corrected berfcre the system was demandeéd tc function.

ALDERSON REPORTING COMPANY, INC,
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Yes, I understood that.

o

When you got your LER output in accordance with
your reguest from the NRC, did you have more LEPRs than you

have listed in your testimony?

A (NITNESS CAPODANNO) Yes. There are more thane.

Q How many operating BLW plants are there?

B (WNITNESS CAPODAKNO) I believe it is on the order
of six.

0 And how many plant years of operation do those six

plants represent?

' (WITNESS CAFODANKQ) I cannot answer that question.

Q Do you have some idea of what is the total number
of reactor years of experience in the United States with
nuclear power plants?

A (WITNESS CAPODANNO) Again I --

C A ballpark figure. Would it be about S5C0 reactor
years of experience?

R (WITNESS CAPODANNO) Well, some plants have been
operating since the '60s. Some have come on line in the
'*70s. You know, I really don't know if I play with the
arithmetic what that would come out. It might Pe on the
order of 50 plants times 10 years, it might be on a number
like you have suggested.

CHAIEMAN SMITH: You are talking interchangeably,

plants and reactorse.

ALDERSON REPORTING COMPANY . INC,
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MR. POLLARPD: Yes. I also have the tendency to
use plants and reactors interchangeably. I will try to be
more specific.,

8Y M2, POLLARDs: (Pesuming)

Q Do you think that in finding five events where no
emergency feedwater flow could have been instantaneously
delivered to the steam generators might be significant if
the number of reactor years of experience represented by
those FEW plants is relatively small, and by that I mean
perhaps 100 reactor years?

A (WITNESS CAPODANNC) I think in order tc answver
that you have to lock at when some of these events occurred,
and my understanding is th2t some cf these events occurred
before the plants actually were operational. It occurred up
in the startup and test phase.

0 Do ycu have any idea of the statistical
significance of the number of emergency feedvater failures

which you reported in your testimony?

(WITNESS CAPODANNC) No.

e

0 Do you agree that four out of the five which you
report in vour testimony were due to cperagor errorc?

A (WITNESS CAPODANNGC) VYes.

C And co would you agree that witn respect to those

failure modes that you reported in ycur testimony, operator

error was the dominant failure mode?

ALDERSON REPORTING COMPANY, INC,
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A (WITNESS CAPODANNO) For those identified, yes.

C Do you have an orinion as to whether changing a
systerm from non-safety grade tc safety grade would have a
significant impact on the rate of operator errors?

A (WITNESS CAPCDANNO) I believe it may very well
decreacse the number of operator errorse. [ think one of the
instances cited here concerns a design that has a single
bearing co2lina water system to the pumps. Py contrast, the
T*¥T 1 system has independent cooling. So if ycu were to
postulate an error of, say, an operator . isaligning cocoling
valves on a system that was decsigned as either important to

safety or even safety grade if it were being built today --

0 Ahich event are you referring to?

A (WITNESS CAPODANNO) Pardon me?

9 Which event are ycu referring co?

2 (WITNESS CAPCDAXNO) It is the second one under

Davis-Besse, It says perzonnel error in line-upr of bearing
cooling water.

b What from that event descripticn leads you tc
conclude that the bearing coocling vater system was not
redundant?

A (WITNESS CRPCDANNO) I have seen other
documentation which I cannct recall specifically which said
that was not the case.

C I thought you told me earlier that Davis-Besse was

1

»
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the only plant that had an emergency feedwater system.

; (WITNESS CAFPCDANYNO) That is my understanding, but
by the same token, I am not the designer, nor 4o I have
detailed knowledge of it. Consecuently, from other
documentation I have read, it has teen identified as a
safety grade emergency feedwater system.

Q Would you agree that if it had only a single
bearing cooling water system, tha: it could not possibly
have been safety grade?

A (WITNESS CAPODANNO) I think under the definition
we hive given for redundancy, separation, etc., Yes.

YR+ POLLARD: The Board will note that ve have a
typing error in our cross examination olan referring to the
staff's testirony.

BY ¥R. POLLARDs (Resuming)

Q In rasponse to the Board's Juesticn 61 of the
staff -- you didn't look fcr it, I, the guestion was "%Will
the reliability of the emergency feedwater system be greatly
improved upon conversion to safety grade, and is it the
Licensee's and staff's position that the improvement is
encough such that the feed and bleed backup is not required?”

Mrie RRXTFRg¢ Do you have a copy of that testimony,
¥r. Capodanno?

NITNESS CAPOCANNCs The NRC Staff testimony?

R,

mw

RXT*Rs Yes.
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WITNESS CAPODANNO: Yes, I fornd it.

BY MR. POLLARD: (Resuming)

9 I'm sorry, I have already directed you to the
wrong place. Let me direct you to the right place.

If you have the staff's testimony, you can turn to
puge 11, and the paragraph labeled F reads, "Based on the
emvrgency feedwater system design and the modifications to
be implemented as described in the TMI 1 Restart SER,
NUREG-0680, we believe that further additional hardware
changes will not sijnificantly improve emergency feedwater
reliability. The common cause failure mode, as a result of
operator error, still remains as the dominant source of
system unreliability This failure mode is being further
minimized with improvements in the human factors aspects of
the plant, i.e., improved operating anu emergency
procedures, improvements in instrumentation, and continous
oper.tor training.”

My question is do you agree with the staff that
the common cause failure mode as a result of operator error

still remains as the dominant source of system unreliability?

B (WITNESS CAPODANNO) No, I don't.
Q #hat do you think the dominant failure mode is?
A (WITNESS CAPODANNO) I am not guite sure what yo

mean by dominant. Since reliability is introduced, are you

talking about a specific type of reliability with numerical
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values generated and so on?

Q s.® you generally familiar with reliability
analyses?

(WITNESS CAPODANNO) No, but the term gets used in
several contexts. If it is being used specifically as a
reliability analysis, I understand what a reliability
analysis is. In a more teneral sense, the word can also be
used, and I am not quite sure how you are phrasing your
gquesiion.

Q ‘Could you please read that sentence in the staff's
testimony, ands as that sentence reads, are you s ing you
don't understand wvhat they mean by the dominant source «f
system unreli=bility?

A (WITNESS CAPODANNO) My interpretation would be
that they have evaluated tnhat against some other condition
that might affect system operation. WwWhat I am trying to get
straight is whether c¢: not this context of your question
implies that the staff ran a reliability analysis and from
that they have made this statement.

Q Well, then, ve will define what we mean by
reliability. Let's assume that reliability means the
probability that the emergency feedwater system will be
unable to carry out its function for loss of feedwater
transients and small break loss of coolant accidents, that

is, the probabiliirvy that it will fail to do those functions.

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



10

1

12

13

14

15

16

17

18

19

21

22

24

25

5754

W#hat do you think will be 'the principal

contributor to the probability that the system will be

unable to
A

likely be

component

Q
A

perform that function?

(WITNESS CAPODANNO) At this point it would more
the ~ase of a component problem of some type.
CHAIRMAN SMITH: Would ycu repeat that, please?
WITNESS CAPODANNO: I said I believe it would be a
problem of some type-

BY MR. POLLARD: (Resuming)

Can vyou give me c=ome examples?

€WITNESS CAPODANNQ) Some information I have

revieved in the past makes reference to such things as

valves that didn't operate or valves that were improperly

manufactured. I believe that at this point, with the

changes in the system design and changes in the systenm

procedures, that it may be a more likely occurrence of a

compnent giving some problem with the emergency feedwater

systenm.

c

Can I refer just briefly, please, to Figure 1 of

your exhibit?

Am I correct that in the long term, after restart,

that you intend to modify further the emergency feedwater

system such that there will be parallel valves installed

where it is now shown to be EFV 30A and EFV 3CB?

A

(NITNESS CAPODANNO) That is the intent, yes.

ALDERSON REPORTING COMPANY, INC,
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Q Would that be a type of component failure that
would bde present at restart that would not be present in the
eventual long term that is concerning you about this
reliability or that you identify as the principal
contribrtor to its unreliability?

A (NITNESS CAPODANNO) Yes. In the long term, the
addition of those valves is tc provide further ability of
the system to withstand a component failure.

CHAIRMAN SMITH: I don't believe that he ansvered
the gquestion, nor do I believe that the question wvas an
appropriate one to begin with. However, because the
question assumed the premice that he had a concern about
component failure, but that is not what has been his
testimony.

MR. POLLARD: That is why I tried to rephrase it,
that the component failure was the principal contributor.

CHAIRMAN SMITH: Right, but your ultimate gqu>stion
premised a concern of this witness of component failure.

MR+ POLLARU: That is the part I think the
transcript will show that I rephrased.

CHAIRMAN SMITH: I understand. All right, I did
not gquite pick up the second clause as rephrasing the first
clause.

DR. JORDAN: I have a gquestion on the ansver.

Is the modification going to be to add anothec

ALDERSON REPORTING COMPANY, INC,
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valve in parallel with the present EFV 30 A #nd EFV 30Cb, oOr
will it be to have a different operator on the valve?

WITNESS CAPODANNO: The valves will be added in
parallel to the existing valves.

DR. JORDAN: That means that if those valves were
to fail open, the operator would have no control.

WITHESS CAPODANNOC: No. In addition to the valve
in parallel with the 30 valves, there would be a set of
block valves also in parallel. There is a figure in the
supplement to the Restart Report that shows that in more
detail.

DR. JORDAN: Very well.

AITNESS LANESE: I think wvwe may need some
additional clarification on the reasons for putting the
valves in also, and what we mean by improving the
reliability of the system by making it safety grade. I
think the predominant deficiencies in the system now with
respect to high energy line breaks in the intermediate
building, and the primary purpose for putting those valves
in is for these other events. It is again not primarily
because of LOCA, because of feedwater events.

In addition, the 1se of cavitating venturis in the
system in the long term pu*ts some different requirements o.
the systeme So I think " hen we are talking about improving

the availability of tre system after an event, we are

ALDERSON REPORTING COMPANY, INC,
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talking about the impovement of the availability primarily
because of the high energy line breaks.

DR. JORDAN: Because of what?

WITNESS LANESE: The high energy line breaks, a
feed line break accident specifically. And also we need to
gqualify that equipment for the steam line break environment
in the intarmediate buildinge.

DR. JORDANs: Okay, I'1ll come back to that. I
guess I didn't guite anderstand it, but go ahead. I don't
want to take your time now.

BY MR. POLLARD: (Resuming)

Q On page 6 of your te.timony, the paragraph
immediately preceding Board Question 6C states that the
Licensee has committed to perform functional testing of the
cmergency feedwater system at TMI 1 prior to restart, and to
Jemnnstrate the adequate operability of the system to meet
its design function.

Could you plesase describe for me this functional
testing?

A (WITNESS CAPODANNC) There are identified in the
Restart Report commitments to do a flow te. : on the
emergency feedwater pumps, to establish flow to the stean
generators. I believe there are also commitments to test
the ini%tiation logic, that is, the automatic actuation for

emergency feedwater, and to test valving.

ALDERSON REPORTING COMPANY, INC,
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Q When you say test the valving, what does that
involve?

A (WITNESS CAPODANRO) On the EFV 30A and B valves.

Q And specifically what kind of test?

A (RITNESS CAPODANNO) I believe there is a
commitment for testing those valves as to operability.

Q In what respect operability, just simply to see 1if
they will open or clcse?

A (WITNESS CAPODANNO) Yes, and they are also going
to be used during the flow test to regulate the flow to the
steam generators.

A (WITNESS LANESE) That system will also have a
start-up test that will include initiation of emergency
feeivater, introduction of emergency feedwater into the
generator, and a test to show that it will control level at
the regquired set point fcr a loss of offsite powver, and a
demonstration that natural circulation will be maintained in
the system. 5o it is really a -- it should be a mock-up of,
say, a loss of offsite power, possibly a reactor trip and
then a loss of offsite power. We are still working on the
details of that test. But ultimately we will take the
system through its full reguirements to establish natural
circulation flow by means of emergency feedvater.

Q These tests that you described, ¥Mr. Lanese, did

you call those startup tests?
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: (WITNESS LANESE) VYes.

Q Well, either the functional testing that ¥r.
Capodanno talks about in his testimony or the startup tests,
are they going to test the loss of non-nuclear

instrumentation power supplies and the operator transferring

to the manual ntrol?
A (WNITNESS LANESE) Not as a part of these tests,
but I cannot address if that is ¢»>ing to be performed in

another startup test. I am only awvare of the startup test
with respect to emergency feedwater at this poist.

Q Isn't that part of the emergency feedwater.

A (WITNESS LANESE) This test will not assum:
failures of the NNI ICS. Whether other tests will be
initiated by losing NNI ICS I'm not sure at this point.

Q Well, let me just ask a general point. Is it Net
Ed's intention prior to restart to test every aspect of the
emergency feedwater system which is talked about in your
testimony in this proceeding as necessary for a restart?

A (WITNESS LANESE) I think ve are going to test
those aspects of the system that we feel requires a
demcnstrated availability or operability.

Q So you think you would, even though you don't know
the exact test, as a matter of position by Met Ed, you would
ip fact have a test that would involve loss of powver to the

non-nuclear instrumentaticn and see if the operatcr can
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transfer control and still control the valve?

A (WITNESS LANESE) I can only answer in general
terms. Anything that we feel would need to be demonstrated
to show the availability of the system would be tested.

Since I am not involved in the NNI ICS, I cannot make a

judgment on whether that requires an in-plant test.

Q Is this transfer by the operator upon locs of
non-nuclear instrumentation in your view an important
provision?

A .(WITNESS LANESE) Yes, it is.

Q So then you personally at least would recommend
that such a2 test be done.

A (WITNESS LANESE) In some manner. We have to
demonstrate t» ourselves that that capability is indeed
installed properly in the plant.

MR. POLLARDs: M¥r. Chairman, we are, as you can see
on our cross examination plan, a: a break point, if this is

convenient.

CHAIRMAN SMITHs: Okay. This seems to be a good
place.

But before we adjourn -- all right, then, we will
adjourn and what is our schedule for next week? It is the

rocutine schedule. Right, we meet --
MR. POLLARD: We wvere going to ask, of course, to

do the same, 10300 o'clock.
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CHAIRMAN SMITH: Well, you see, this is not a
simple requesi. It has ripples all over the place. When
you at the last minute make that request, it changes the
travel plans ~f everybody involved, and if you want to make
that the regular practice, then we will address it, but
don*t make these changes casually because they make a big
difference in the travel plans, we have to change flight
reservationsd, and everything else has to be changed.

MS. WEISSs: I thought that I had asked last veek
that at least every week that we are here that it be 10:00
o'clock.

CHAIRMAN SMITH: I did not understand that to be
the case.

MS. WEISS: I thought that is what I said.

CHAIRMAN SNITHs That one hour may not seem like a
big deal, but it does back up all the way to when the hotel
reservations have to be changed, the airline reservations
are changed, and it is very late to do that.

o, your regquest now is that on the days with UCS
that we begin at 10:00 on Tuesdays instead of 9:07

MR. BAXTER: And run until 6300 o'cloc.?

CHAIRMAN SMITH: And run until 6:00.

Does anybody object to that?

I would like that we could keep our regular

schedule and come in late.

ALDERSON REPORTING COMPANY, INC,
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All right, we will meet at 10300 then.

MS. WEISS: And I understood -- did I unde-s*tand
the Board to have ruled that the 24th of November will be a
day for meeting on emergency plans and not a hearing day?

CHAIRMAN SMITH: No, we have not ruled on that.

vell, ve have ruled that the 24th will be a day
for meeting on emergency plans, but we have not ruled that
it will not be a hearing day. I think perhaps we should
rule, if possible, now, so that parties can make as much
notice. Just give us a moment.

Ye'll do it off the record so t'at ve can adjourn
nov ands meet at 10300, and then we will come back and
announce it.

MS. WEISSs: Thank you.

(Whereupon, at 11359 o'clock a.m., the hearing in
the above-entitled matter recessed, to reconvene at 10:00

o'clock a.m., Tuesday, November 18, 1980.)
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