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1 UNITED STATES DiISTRICT COURT
SOUTHERN DISTRICT OF NEW YORK
2
-------------------------------------- x
3
GENERAL PUBLIC UTILITIES CORPCRATION,
4 JERSEY CENTRAL POWER & LIGHT COMPANY,
METROPOLITAN EDISON COMPANY and
o PENNSYLVANIA ELECTRIC COMPANY,
g Plaintiffs,
7 Ve gn Civil 1583 (RO)
8 THE BABCOCK & WILCOX COMPANY and
J. RAY McDERMOTT & CO., INC.,
a
Defendants.
10
—————————————————————————————————————— x
11
December 7, 1982
12
10:15 2.m.
13
Before:
14
HON, RICHARD OWEN,
15
District Judge.
16
%7 - - -
1® Open court)
19 EDWARD HU S8 S ELL FREDERTIC K resumed.,
20 DIRECT EXAMINATION (Cont'd)
21 BY MR, SELTZER:
22 THE COURT: Good morning.
23 e Mr. Frederick, you testified that during the
24 first 10 or 15 minutes of the transient about four or five
25 hundred enunciator alarms in the windows above the panels
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jbp tl Frederick-direct 3379
appeared.

On the morning of the accident, what, if
anything, did you do regarding all those alarm indications?

A W2ll, after they had given us the information I
discussed yesterday, groups of alarms came in for the
turbine, for the condensate and for the various primary
systems. Once that group of information was acquired, they
weren't doing much for us but they could be analyzed
individually. S, we decided not to acknowledge -- not to
push the acknowledge button.

Q. What difference does that make, pushing the
acknowledge button? How does that effect what you see or
hear in the control room?

A, well, if an alarm comes in, it sounds the
enunciator alarm, electronic beeper, and then you look up
and you see the card flashing and you push the acknowledge
button and it turns off the beeper and it makes the alarm
card stop flashing.

When that alarm clears, it sounds the beeper
again, it begins to flash again and when you push the
acknowledge button, it goes out, that light, if that
condition is fixed, cleared.

So in this case where we had all those alarms
coming in and going out =--

Q. Let me clarify something.
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ibp tl Frederick-direct 3380
If an alarm condition has appeared in the plant,

you've said the card flashes and the beeper comes on. If

you push the acknowledge button, what happens to the status

of the card?

A. when the alarm is coming in?
Q. Yes.
A. when you push the button, the card remains

lighted solid, like you see in there. Then when it is
clearing, it flashes dimly, there are two voltages which

could be applied to it and it flashes dimly when it is

cleared.
Q. what do you mean when it is cleared?
A. whatever condition is and the condition is --

THE COURT: Being remedied.

THE WITNESS: 1Is being remedied. That's a good
word., If it happens again, you push the button and the
light goes out. With all the alarms coming in and going
out, we decided not to push the acknowledge button because
it would erase some of the acknowledge conditions and we
decided to see what it would be. Later on we thought when
it settled down, we could go through the individual alarm
cards and see if there was any more information we could
draw from the alarms.

Qe To resume with the point in the transient where
I believe we were yesterday, reactor coolant system
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jbp tl Frederick-direct 3381
pressure and pressurizer level were falling.

At that point, did you observe what was
happening to the temperature in the reactor coolant system?

A. It was trending down with the other -- pressure
level and temperature were trending down.

Q. Did you take note of the specific level to which
or at which reactor coolant system temperature was at any
point when pressure and pressurizer level were coming down?

A. Not that I recall, no. I was just looking at
the trending information on the graph.

G. Did there come a time early in the transient
when you checked the temperature and pressure on the
reactor coolant drain tank?

A. I really don't recall that, going back there now,
but I had testified much earlier just after the accident
that I did. So I don't really remember it now though.

Q. Do you mean in one of the times that you were
being questioned aftar the accident you gave testimony
about that?

A. Yes. Soon after the accident we were
interviewed by a lot of different groups and back in there
somewhere I said I went back there. I just don't remember
it now.

Q. Were you interviewed by personnel from the NRC's

I & E division in April 19792

SOUTHERN DISTRICT REPORTERS US. COURTHOUSE
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jbp tl Frederick-direct 3382
A. Yes. They interviewed us for several weeks in,
1 think, April of 79.

MR. SELTZER: Your Honor, I would like to read
from Mr. Frederick's I & E testimony, his recorded
recollection under Rule of Evidence 803 sub.5.

MR. FISKE: We have no objection, your Honor.

MR. SELTZER: This is at page 64.

Q. 1s Mr. Hunter somebody who was interviewing you
from I & E?

A, His name was Darwin Hunter, one of the
investigators.

Q. Mr. Hunter said to you:

"Okay. Let's spend a couple of minutes on a
reactor coolant drain tank. I know that we have been here
awhile but I am going to try to get this.

Let me get talk about the reactor coolant drain
tank. The initial conversation we talked about the reactor
coolant drain tank, we touched on the reactor drain tank
and the fact that you went around behind the panel and
noted that pressure was zero, high temperature, that the
pressure was down, low pressure. You turned the reactor
coolant pump off. And you turned the coolant pump off.

"Mr. Frederick: The level was down, the
pressure was up and the temperature was up. We have three
gauges, level, temperature and pressure.”

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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jbp tl Frederick-direct 3383

What did you understand, conceptually, from your
prior training and experience could cause reactor coolant
drain tank temperature and pressure to be elevated as you
described in this prior testimony?

X Well, the condition, a specific condition would
be a blast from one of the relief valves that would cause
an exhaust of a lot of steam from the pressurizer and it
would go into the drain tank and heat it up. That steam
would hit the water ané the drain tank heated up and would
raise the pressure.

Then it would exhaust for awhile and it would
shut, Pressure and temperature would remain high for
awhile and then later on it would go back to normal.

Q. Where was the panel on which reactor coolant
drain tank information was shown?

A, Panel 8-A is located around the left-hand corner
of the rear panels shown here in the control room. It
faces the outer wall of the control room.

Q. Did you have any understanding why the reactor
coolant drain tank information was on a back panel?

A. Well, we had a number of rear facing panels like
that for systems that we don't use very often. And since
this was not a panel that we used very often, that's why I
would classify it as a back panel.

Q. Could you just very succinctly indicate what

SOUTHERN DISTRICT REPORTERS, U.S. COURTHOUSE
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jbp tl Frederick-direct 3384
other kinds of information is displayed on back panels?

A, There are -- around this side of the control
room, around the right-hand side of the panel --

MR, FISKE: I will cbject to this as irrelevant,
where the panels are. He went and looked at it.

THE COURT: I sustain that objection.

Q. Mr. Frederick, you indicated that it was your
understanding that a blast of steam from a relief valve
could elevate temperature and pressure.

what did you mean by "a blast"?

A. Well, you had very hot steam and high pressure
and the valve springs open and the steam rushes through the
steam pipe to the drain tank and the effect is to rush all
that energy into the drain tank and I just used the term
blast. It opens, blasts the steam out and reshuts and you
get an excursion in the drain tank.

Q. On the day of the accident, would it have helped
you if the drain tank information had been displayed on a
front panel?

MR, FISKE: I will object to that, your Honor.

THE COURT: Yes. I will sustain that.

I don't gather that anybody contends that they
didn't look at it or didn't know about it, correct? You
don't contend that?

MR, SELTZER: No. This wi*ness says ==

SOUTHERN DISTRICT REPORTERS, US. COURTHOUSE
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jbp tl Frederick-direct 3385

THE COURT: Then I1'l]l sust»in that objection.

Q. On March 28, 1979, was elevated temperature and
pressure on the reactor coolant drain tank expected or
unexpected?

MR. FISKE: Your Honor, I will object to this
unless the witness describes how high the temperature was
when he saw it, how high the temperature and pressure were.

THE COURT: Well, it seems to me, in addition to
that we have got to have some prior act such as pressure
reaching a point where a valve would open to make that
expected and you haven't laid that foundation at all.

So I will sustain that objection.

Q. Mr, Frederick, you said that you heard Mr. Zewe,
the shift supervisor, announce that there had been a
reactor trip. You say that after he announced that you
checked panel indications.

From your looking at panel indications, were you
able to tell what had triggered the reactor trip?

A. Yes. I knew that the reactor trip was due to a
turbine trip which resulted in high pressure in the reactor
coolant system and high pressure reactor trip.

Q. At what pressure does a high pressure reactor
trip get actuated?

A. 2255 pounds. So what I understood had happened,

the turbine trip rejected all that energy back into the

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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| jbp tl Frederick-direct 3386
reactor coclant system and caused the high pressure

| condition which caused the PORV to open at 2255, trip at

2355 and then when the pressure started coming back down

again, the PORV reset at 2205 and then we go into the

reactor trip immediate actions.

1 (Continued on next page)
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l1h t2 Frederick - direct 3387

C. How soon after the start of the transient did
you understand the pressure moved up to the PORV set point,
up to the reactor trip set point and then down through the
PORV closing set point, as you just described it?

A. That happened in only a few seconds. From the
time that I had moved from my original position to panel 6
and was returning to panel 4 to look at the ICS when Mr.
Zewe announced the reactor trip, and then I verified the
reactor trip, all that had already happened.

Q. With that as foundation, knowing that there had
been a high pressure reactor trip and that the plant had
moved through the open set point and the close set point

for the PORV and had, as you described it, ejected a blast

of steam

THE COURT: Mr. Seltzer, don't sum up. Just put
the next question. Give the background.

what did you expect to find in the way of
elevated temperature? All right. Let's keep moving
forward, please. What did you expect to find, given that?

THE WITNESS: I expected to see the pressure and
temperature elevated in the drain tank due to that
excursion from the --

THE COURT: And how much?

THE WITNESS: I just knew it would be well above

normal. Again, I was just looking for that as a trend

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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l1h t2 Frederick - direct 3388
information.

THE COURT: You had no specific figures in
expectation, is that what you are telling me?

THE WITNESS: That's right. There is no way to
anticipate what those numbers might be.

THE COURT: Because the PORV has only been open
for, what, maybe 5 or 10 seconds?

THE WITNESS: Not very long. I don't know how
many seconds.

Q. what if any expectation did you have of what
level pressure would be in the reactor coolant drain tank?

A. Just that it would be well above normal.

Q. You testified yesterday that in scanning the
panel indications shortly after the start of the transient
what you observed was normal following a reactor trip and
turbine trip.

Let me ask you now, when you got back to panel 4,
do you know what the status of the indicator light for the
pilot operated relief valve was?

A. It was off.

THE COURT: Do you remember seeing it 1it?

THE WITNESS: It was not lit,

THE COURT: No. Do you remember at any time
seeing it 1it?

THE WITNESS: No. The --

SOUTHERN DISTRICT REPORTERS US COURTHOUSE
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lh t2 Frederick - direct 3389
THE COURT: The answer is no?
THE WITNESS: No. I had my back to the panel.

Q. You indicated at what point in time the PORV
would have lifted. Where were you at that point in time?

A. 1 was over here between panel 5 and 6 at the
turbine control. I was verifying the turbine trip.

Q. when you got back to the panel 4 position and
the PORV light was off, what if any understanding did you
have then about whether the PORV light being off would be a
normal or an abnormal indication?

A. That would be a normal indication because we
have already had the high pressure excursion in the reactor
coclant system and we were into the post reactor trip where
1 am going to have to take manual control of tﬁé makeup
system now. So we are a few seconds into the trancsient,

the pressure is down below that and the valve should be

shut.
Q. The pressure is down below what?
A. The pressure has gone below the reset point.
Q. For ==~
A. For the PORV, for the relief valve.
Q. You testified yesterday that one of the first

actions that you performed after you got back into the area
on the lefthand side of the panel was that you started a

second makeup pump. On that morning did anything happen as

SOUTHERN DISTRICT REPORTERS. U.S. COURTHOUSE
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lh t2 Frederick - direct 3390
a result of your starting the second makeup pump and
putting whatever additional flow it does into the reactor
coolant system?

A, After starting “he second makeup pump and
increasing the makeup flow I soon saw that the pressurizer
level turned and began coming back up.

Q. Did there come a point in time early in (he
transient when high pressure injection and other emergency

safety features automatically actuated?

A, Yes.
Q. When was that?
R I don't have a time in mind, but it was after

this time when the pressurizer level was beginning to rise
back up when I had control of pressurizer level.

Q. What systems start on an emergency safety
features actuation?

A. The systems that are directly affected by the
high pressure signal are the makeup system and the decay
heat removal system. These pumps of the makeup system
shift automatically so the A and C pump are running and the
B pump is off whereas on manual control I had the A and the
B pumps running. Then these four injection valves, 16-A, B,
C and D, opened to their full injection set points.

The decay heat removal pumps that are controlled

from over here start, but they have no function at this

SOUTHERN DISTRICT REPORTERS. US COURTHOUSE
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1h t2 Frederick - direct 3391
time uitil the pressure is reduced around 700 pounds. Then
they would begin injecting water. They are the low
pressure injection pumps.

All the support systems that supply cooling
water for the makeup system and for the decay heat removal
system are also automatically started and the valves and
the coolers for the electrical lineup necessary to support
that is indicated back here on panel 13, the white lights.
Also the backup electrical power source, these diesel
generators, would start to supply standby electrical power
in case of some problem with the normal electrical sources
here on the front panel.

Q. Is there any independent indication of when the
diesels have started?

A. Yes. For one thing there is a large bell, like
a fire alarm bell, on the top of the diesel, each one.
There is also a blue and an amber running light for each

diesel that comes on.

Q. Is that a soft bell?
A. No, it is a large, like a fire alarm bell.
Q. pDid you take any steps to verify whether there

had been emergency safety features actuation?
A. Yes. After I realized that we had had the
automatic initiation, T began to check each of the

components I just outlined and their subsystem to make sure

SOUTHERN DISTRICT REPORTERS. US COURTHOUSE
FOLEY SQUARE, NEW YORK. NY. -~ 7911020




l1h t2 Frederick - direct 3392
. 1 that everything moved to its automatic initiation status,
- 2 both on this panel 3, panel 8, and then the individual
3 status on panel 13. Each component has a white light that
B indicates that it is in its ES status. You have to wait
5 ! for all those components to move to their white light
8 % status.
7 | Q. Once the diesels have been actuated by an
8 | emergency safety features signal, how are they shut off?
9 i A. They can't be stopped from the control room as
10 | long as the ES signal is still in. You have to send an
11 | operator to the diesel, which is a separate building from
12 the control building, and they would have to shut it down
‘ 13 manually.
14 | Q. Is that some times called a fuel rack?
13 | A. Well, when you get to the diesel there is a
16 | large red button that controls the fuel feed to the diesel
17 | generators, and when you disengage or push that button in,
18 | it disengages the fuel supply from the diesel and it shuts
19 ; down,
20 | Q. If the diesels are shut off at the fuel rack,
21 what if any effect does that have on the bell alarm that
22 you said goes off on the diesel panel when there is an
23 | automatic safety features actuation?
‘ 24 A. The bell sounds because you have applied a
25 signal tc the diesel to start. It will tell you, one, that
SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
FOLEY SQUARE. NEW YORK., N.Y -~ 791.1020
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l1h t2 Frederick - direct 3393
the diesel is attempting to start, that it has started or
that it has failed to start, whatever -- all these alarms
are separate enunciators. Just like these enunciator
alarms will give you a beeper, these alarms will give you a
bell. Anything that affects the diesel generator will
cause the bell to ring.

I1f you push the start button or give it an
automatic signal to start and it doesn't go, then you will
get the alarm to tell you why it doesn't start, If it does
start, then you will get the alarm that says diesel running.

Q. You described that when the emergency safety
features signal came in the A and C pumps started or the A
and C pumps were functioning instead of the A and B pumps
which you had on manual.

A, I am referring to the makeup pumps, the high
pressure injection pumps.

8, Does the source of water for the HPI mode differ
from the source of water for the makeup mode?

A. Yes. The source of water I was using was the
makeup tank, the tank that's connected to the suction pumps
in the auxiliary building. When HPI is fully initiated,
then it takes -- suction is shifted to the borated water
storage tank which is a large tank outside on the grounds
of the site there, It is outside the building.

Q. when you got the indicitions on the panel that

SOUTHERN DISTRICT REPORTE 5 US COURTHOUSE
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l1h t2 Frederick - direct 3394
high pressure injection had automatically actuaci»d, what if
any thoughts did you have about what had caused that
automatic initiation of HPI?

A, I saw the ES actuation or I knew that the ES
actuation occurred, and I figured it was due to low
pressure, the 1600 or 1640 pound low pressure signal on the
RCS.

Q. what if any prior experience did you hove at the
plant or the simulator with initiations of high pressure
injection, automatic initiations?

A, Well, I had seen it before and I knew that there
had been several ES actuations, so I knew that it could
happen. I knew that it was a likelihood.

Q. Did you expect an automatic actuation of high
pressure injection on every reactor trip?

A. I wouldn't expect it on after trip because the
reaction that the operator takes -- the reactor trip
procedure is actually high pressure injection. It is just
being done manually. 1If you do it quick enough and if you
do it with enough flow, you will avoid the automatic
initiation because you are quick.

Q. Let me ask you, if it is not expected on every
reactor trip, what did you think explained the automatic

actuation of HPI on this trip?

THE COURT: I thought he told us. He said it

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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‘ 1 went below 1650, right? That's what you said you pelieved ——.1
i
2 THE WITNESS: That was the actuation signal, yes.
3 THE COURT: That's what you believed.
B Q. what did you think had led the plant on this
) excursion to drop pressure to the 1640 actuation point?
5 A. Well, the reason we got it on this trip was
7 because I was somewhat delayed in returning to the makeup
. 8 system to begin the manual initiation because I was over on
9 panel 6 to begin with, so, a few second delay, I didn't get
10 it in as quickly as I might have if I did it right away.
11 Q. what if any effect does the level of load at
‘ 12 which the plant is op2rating have on the amount of cooldown?
13 A. well, in relation to how it affects the
14 saturation, if you start at a very high power level in a
15 transient like this, you are likely to have a very severe
' 16 cooldown, If you are at a lower level, the cooldown would
17 be less severe hecause it is just 2 smaller transient. The
18 other trips that we had had that initiated ES were all from
19 lower power levels, 30's and -- 20, 30, 40 percent, in that
20 range. This was from nearly a hundred percent, and I
21 expected it to be a bigger transient.
22 Q. Before March 28 had you been trained to use high
23 pressure injection actuation as a diagnostic tool to figure
24 out what casualty occurr2d?

25 A. No. You really can't use it %o diagnose what

THERN DISTRICT REPORTER 5 RTH E
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the problem is. You know why it started, it is the
automatic initiation signal, but it doesn't help you
diagnose what the initiating problem was or identify the
name of the transient that you are going through.
Diagnostically it really doesn't help you very much.

Q. Had you had any training or experience before
March 28 which informed you how much of a temperature drop
would be needed in order to decrease reactor coolant system
pressure sufficiently to actuate high pressure injection?

A. I don't think . had a specific range of
temperatures in mind. I expected that it could occur on
any large transient like this. It just depended on, not
how quickly the pressire dropped, but just the fact that it
was going to because you had a trip. It is all a matter of
quick response in a manual response to the reactor trip.

Q. You said that you observed that pressurizer
level had started to recover. What if any thoughts did you
have as you watched pressurizer level beginning to recover?

A. Once I had control and was raising pressurizer
level, then I knew that the reactor trip transient was just
about over, we could start wrapping up the excess makeup
that I had applied and that we could return to normal
makeup lineup in a few minutes after I got the level a
little higher.

Q. Did you have any understanding why pressurizer

SOUTHERN DISTRICT REPORTERS, US. COURTHOUSE
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1h t2 Frederick - direct 3397
level was increasing?

A. Because I was -- this is after the automatic
initiation or before?

Q. After.

A, It was a combination of my manual makeup and the
automatic initiation dumping in a thousand to 1200 gallons
per minute, you are going to get a large increase in the
volume in the system. So that's indicated by the
pressurizer level going up.

Q. Did there come a time when the shift foreman,
Mr. Scheimann, entered the control room?

A. Yes., He had been in the turbine building and he
came into the control room,

Q. Do you know whether Fred Scheimann was back at
the control room by the time the automatic safety features
actuation came in?

A, He was in right around that time. That's when
he arrived.

Q. what if anything did you observe Mr. Scheimann
doing shortly after he arrived?

A. Initially he was looking through procedures and
then he came to the corner between panel 3 and 4 where I
was, 1 was at the makeup stat on, and he began to observe
the primary parameters while I manipulated the equipment on

panel 3.

SOUTHERN DISTRICT REPORTERS. US COURTHO 'SE
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Q. At about the time that the emergency safety
features actuated, what was Craig Faust doing?

A. He was still over at the secondary station
between panels 4 and 5. He was monitoring the --
establishing steam generator level at the post trip set
points.

Q. wWwhat is the level at which the steam generator

normally maintains water when the plant is gerierating power?

A. It is in the operating range 80 or 100 percent,
something like that. About 250 to 300 inches.

Q. what is the level which you understood it was
appropriate to adjust steam generator water level once
there has been a trip of the turbine?

A. Thirty inches,

Q. Based on your experience before March 28 how
long did you expect it would take for Mr. Faust to bring
steam generator water level down from its pretrip level to
the 30-inch level?

A. A couple of minutes, two or three minutes.

Q. Did you know from the start of this transient
that main feedwater was unavailable?

A. No, I did not.

Q. Based on your prior training and experience, if
main feedwater were unavailable, was there a particular
level in che steam generators where zuxiliary feedwater or

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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l1h t2 Frederick - direct 3399
emergency feedwater would be actuated?

A. At the same level. It would try to maintain the
same post trip condition, 30 inches.

Q. How many minutes after the start of a transient
such as the one you had would emergency feedwater or
auxiliary feedwater, as it is alternately called, come on?

MR. FISKE: You mean assuming there was no main
feedwater?
MR, SELTZER: Exactly.

A. It would come on the same way the main feedwater
would have come on, a couple of minutes into the transient.
when the level boiled down to 30 inches, it would start to
maintain the 30-inch level, to at or around 30 inches, just
before you got there.

Q. You say that would be about 2 minutes into the
transient.

A, Yes.

Q. At 2 minutes into the transient on March 25,
1979 had the pressure already risen to the actuation point
for the pilot operated relief valve?

A Yes, the pilot operated relief valve had already
cycled within the first few seconds of the transient.

THE COURT: Can I stop you a moment? I have
been following with this GPU chronology and I just was

curious because there they indicate you get to the

SOUTHERN DISTRICT REPORTERS, US. COURTHOUSE
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emergency feedwater actuation at 35 seconds. He just said
it was 2 minutes. I wonder whether there was some
discrepancy there.
May I explain?
Sure.
The actuation of the emergency
actual turning on of the pumps.
driven pumps get a signal to start
d pump tripped, which was I guess 35
pumps come on they go into circulation
the control valve on

signal to maintain steam generator

the pumps actually st
dischargin the steam generators un
approached down near inch That's when the automatic
valve would have opened and began to maintain the level
the steam generator.
TH OURT: That's what I read here happened
35 seconds. "Steam generator B level reached the

integrated control system poil of 30 inches at which

the emergency feedwater valve opens. Feedwater was .ot

admitted into the steam generator B because emergency

feedwater block valve was shut. EF-V is normally open.”

THE WITNESS: rhat should

SOUTHERN DISTRICT REFORTER
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lh t2 Frederick - direct 3401

THE COURT: 12-B, excuse me, you are right.

THE WITNESS: The boildown of the steam
generators was extremely fast in this condition. That's
not what I expect. He is asking me --

THE COURT: You said it was 2 minutes and I read
here 35 seconds. Are you just a little bit off? 1Is it 35
seconds or is it 2 minutes?

THE WITNESS: No. What we are seeing here is
hecause it was a hundred percent trip, it happened much
faster than I thought.

THE COURT: So it is 35 seconds?

THE WITNESS: It must be. They probaply got
that off --

THE COURT: Off the computer?

THE WITNESS: Off the B & W reactimeter
downstairs.

THE COURT: Go ahead, Mr. Seltzer.

BY MR. SELTZER:

Q. Based on your understanding of how systems were
actuated, did the point at which auxiliary feedwater pumps
were actuated have any effect or could it have had any
effect on whether the pressure rose to the PORV set point?

A. That pressure excursion was independent of the
feedwater transient., It was due to the turbine trip. All

these things going on at the auxiliary feedwater happened

SOUTHERN DISTRICT REPORTERS. US. CCURTHOUSE
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lh t2 Frederick - direct 3402
after the fact that the PORV cycled. It opened and shut
because the turbine stopped demanding steam from the system
and rejected all that energy into the RCS, reactor coolant
system., At that point the PORV cycled, the reactor tripped,
and then these feedwater things were hanpening later.

Q. Let me put this question, because I think it
ties directly into something that came up yesterday.

If the 12 valves which we will come to in a
minute had not been shut, if they had been open so that the
auxiliary feedwater could come on at the earliest time that
it was called upon to come in and inject water into the
steam qenerators, what if any effect would tha* have had on
the primary system, the PORV actuation and reactor trip?

A. It wouldn't have had any effect because all
those things had already occurred. As a result of the
turbine trip, you get the pressure excursion in the reactor
coolant svstem which actuates the PORV and causes the
reactor trip, and the establishing of steam generator level
through main or auxiliary feed is a subsequent action, it
happens later on.

Q. So would the PORV have opened or not if the 12
valves had not been shut?

A. Yes, it would have. They would have opened and
shut.

Q. Would there have been a reactor trip if the 12

SOUTHERN DISTRICT REPORTERS, U.S. COURTHOUSE
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l1h t2 Frederick - direct 3403
valves had been open instead of shut?

A. Yes, the reactor trip was & direct result of the
turbine trip and not affected by the status of the
feedwater systems.

(Continued on next page.)
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MR. SELTZER: Your Honor, you'll note in the GPU
chronology it indicates that at 15 seconds the
electromagnetic relief valve should have shut at this time.

THE COURT: I saw that. It was open for 11
seconds and it should have shut at 15 seconds.

MR. SELTZER: That precedes by a discreet amount
as to when the emergency feedwater should have come on.

THE COURT: GCiven what we are now focusing on I
wonder how much of this testimony is necessary?

MR. SELTZER: What I was bringing it out for,
your Honor, was to clarify something that came up in
colloquy.

THE COURT: What I am getting at is your asking
this gentleman, who is there in an emergency situation, to
give us times about things and sequences abcut things from
his recollection now three years old at a time when there
was obviously a certain amount of emergency in the air and
he's not a clock and we, in fact, have the clock.

I just wonder how much we need to do this with
this witness in terms of establishing times because he's
obviously not the best source of that definitive

information.

MR. SELTZER: No question about it. .In fact,

Mr. Frederick has testified to the compression of time, the

expansion of time, the difficulty of keeping track of time.

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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THE COURT: I understand. I observe that to you
in terms of --

MR. SELTZER: The only point of che last few
questions was to establish sequence and the fact that the
PORV opens and shuts pefore auxiliary feedwater would have
even been called upon.

THE COURT: I have gone through this chronology
and observed that prior to your asking the question.
Because, as I remember, in the Davis-Besse incident we had
the PORV open for, what, a matter of perhaps 10 seconds on
the flutter -- there was a flutter on the chart and then it
came straight down.

MR, SELTZER: The pressure came down.

THE COURT: But the flutter was the PORV opened
and then apparently it stuck, but it was only open because
of the pressure for, what, 8 or 10 or 12 seconds at
Davis-Besse.

MR. SELTZER: I think it would have stayed open
for about 10 seconds.

THE COURT: Here was 11l.

MR. KLINGSBERG: We wanted to clarify, your
Honor, because yesterday at 3265 your Honor seemed to be
under the impression that the reason why the PORV opened
was because the emergency feedwater valves were closed and
it happened in a different time sequence.

SOUTHERN DISTRICT REPORTERS US. COURTHOUSE
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THE COURT: I see what you are saying. I
understand. The PORV opened because the water stopped
going through the secondary side for whatever reason,
mainly because the condensate polisher valve stuck, right?

Q. Mr. Frederick, why don't you state -- was the
reactor tripping and the PORV opening related to the
feedwater interruption?

A. NO .

Q. what is your understanding as the operator at
the panel what event caused the PORV opening and closing in
the reactor trip?

A. The event that caused the eventual opening of
the PORV was independent of the feedwater, loss of
feedwater, condensate polisher isolation. All that
happened was that the turbine steam valves closed, stopped
demanding steam from the steam generator. The reactor is
still producing 100 percent power, so many BTUs of energy
per second and there is no place for it to go. And this is
an instantaneous reaction.

THE COURT: Could I hear the question back?

THE WITNESS: I am trying to say it is
completely independent of the feedwater condensate
isolation.

THE COURT: It was the closing of the condensate

polisher valves that turned off the circulation on the

SOUTHERN DISTRICT REPORTERS, U.S. COURTHOUSE
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jbp t3 Frederick-direct 3407
secondary side, right?

It stopped the circulation on the secondary side?

THE WITNESS: VYes, sir.

THE COURT: Now, that termination on the
secondary side meant that there was no water on the
secondary side to take the heat out of the water on the
primary side?

THE WITNESS: But there was. There was nearly
3100 inches of water in the steam generator, which still
could remove heat from the primary side.

THE COURT: But not enough?

THE WITNESS: It could remove it for the next
minute or two.

THE COURT: Well, then, I don't follow you. I
really don't follow you.

MR. SELTZER: Maybe, your Honor, if I could help.

THE COURT: No. Let the witness tell me, please.
All right.

What are you saying caused this reactor trip?

THE WITNESS: The reactor tripped following the
turbine trip.

THE COURT: Forget the turbine trip. What
caused the reactor trip?

THE WITNESS: High pressure in the reactor
coolant system,

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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THE COURT: Why was their pressure in the
reactor coolant system?

THE WITNESS: Because of the sudden energy
storage in the reactor coolant system.

THE COURT: And what caused that?

THE WITNESS: Steam valves on the secondary side
closing.

THE COURT: Aren't we back to where we were
before? The secondary side wasn't taking the heat out of
the primary side?

THE WITNESS: Only for the time it takes for the
steam pressure to rise to where the steam safety valves
open. All this happened in like three seconds.

THE COURT: That's what I understand.

THE WITNESS: But it is not because we lost
feedwater. There is no water going into the steam
generators because there is no steam leaving.

THE COURT: But the system is no longer
circulating, that's what the problem is, right?

THE WITNESS: Yes.

We could easily have caused the Qame transient
just by pushing the turbine trip button and let the
feedwater keep running, the same transient would have

occurred. Even if you still had feed pumps and loss of

condensate and dumping lots of water in the steam generator,

SOUTHERN DISTRICT REPORTERS, US. COURTHOUSE
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jbp t3 Frederick-direct 3409
the same transient would have occurred.

THE COURT: Because you are not taking the heat
out of the secondary side?

THE WITNESS: Right. You don't take heat out by
putting water in as much as you do by taking the steam out.

THE COURT: Since you are not drawing it out,
what you and I are talking about, Mr. Frederick, as I
understand it, as the secondary side water is going up
through here, the primary side water is going down througli
there?

THE WITNESS: Yes.

THE COURT: You are saying tc me that the
secondary side water going up through here and turning to
steam is not happening at that point because it has no
where to go?

THE WITNESS: That's right.

What you are doing is accumulating a lot of
steam in here.

THE COURT: And it has no where to go and
nothing new coming in to continue to take out heat and,
therefore, this comes in with the expectation of getting
rid of its heat and it doesn't do it.

THE WITNESS: It doesn't do it.

THE COURT: We're on the same wavelength. It
is just a question of how you describe it.

SOUTHERN DISTRICT REPORTERS. US. COURTHOUSE
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jbp t3 Frederick-direct 3410
THE WITNESS: All right.
THE COURT: You say that can happen in a matter
of just several seconds?
THE WITNESS: Yes.

Q. If you had a full load turbine trip without a
feedwater trip, what was your understanding what that would
do to the primary side?

A. The same transient would occur. Reactor trip
due to high pressure.

Q. Did Mr. Faust who was over monitoring the
secondary side inform you what the status was of the
secondary side indications?

A. Yes, he did. He said the steam generator ovens
were decreasing and he was unsure that feedwater was
replacing -- was now going to start controlling the level.
He couldn't tell from the instrumentation whether water was
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