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Were you trying to maintain that flow rate throughout most of the avrning?

I don't recall. You're asking me to remesher things that happed a month
ago. 1T do remember that several tiues we isolated cne of the makeup pumps
and when that happened, we isola.ed the injection valves on that side, which
again is an accepted procedure.

In gencral, do you remember what the approach was for using the HP injection
system?

In general, they were watching level and pressure. They were probably trying
to keep the pressurizer from going solid and they were watching RCS pressure.
As far as specifics, I don't really know because I was at the rear panel,

How about letdown, how were they operating that system?

I real .y couldn't tell you, after the reactor tripped they shut MUV376 which
is the letdown isolation valve, that is the accepted thing to do on a trip,
however, I cannot vouche that they did that. So there probably would not
have been any letdown flow.

Wk-t was the general plan of attac: to get a reactor coolant pump started?

I think they were trying to maintain pressurs in a band whica would allow
them to operate reactor coolant pumps. I can't even remember when the

shut them off or if they were off when I came in. Being behind the pa. .s,
I had some difficulty understanding the big picture. I was only involved
with isolated tasks, for example, operating the makeup system, watching this
indicator and that, or operating valves. The guys who we.e on shift and
who were involved with the accident knew what they had to Jo and they wuve
asking me to assist them. I really walked into this thing blind.

At seven o clock when the relieving shift came on did they take over the
watch?

No, Zewe's crew maintained the watch.
where they could.

The relieving watch just helped out

So you were primarily taking vour directions from Zewe's crew?
Yes.

How would you characterize the mood - tha control room?

Hectic. Anytime you have an accident o. any nature, things happen fast. (t's
? memeat-to-moment thing, when something happens you make the correct moves

to counteract it.

Was it still that way three hours after the initial crip?

Yes, most of the day. The supervisors got together in the office around
10 or 11 o'clock and they started to collect their ideas and formulated a
general plan of attack. Before that time, we seemed to be just reacting
to cne occurrence at a time.

Did you participate a¢ all in carrying

out the emergencs pla?ZB 35\
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MCCOVESN: No, whe: T rot on site, the onsite emergency had already been declared and
after ¢+~ .ime they had enough help without me. I did not get involved
with the E & or any of the calculations. I was wostly involved with the
panels. H wever, about 4 or 5 o'clock when Fred Scheinmann, Bill Zewe,

Ed Fredrick, and Craig rfaust were relieved, I did become involved with front
panel operations. Both TH's were both pegged high. We knew we had bubbles
in the notlegs and we were using HP injection to try to work them out. We
did manage to break down the bubble in the A side.

0'COMNNOR: Could you explain the fiow path and how HP "njection was able to break up .
the bubble?

ICGOVERN: HP injection goes into the suction of the reactor coolant pumps in both
loops. We were injccting into the A side and the flow was going into the
cold legs, through the reactor coolant pumps, thirough the core and fato
the hotlegs thereby allowing us to condense the stean into the hotlegs.
After continuing thot, for quite some time, we finally saw our hotleg temp-
erature drop off and we thougnt we were moving the bubhle through. We
also saw indications on the pressurizer; pressurizer level came back on
scale, as we were collapsing the bubble in the hotleg. The volume was shrink-
ing and pressurizer level came back on scale.

0'CONNOR: While you were doing that, were you using just one makeup pump ouv two?

MCGOVE=EN: Just one. And as I recall, the injection valves were throttled to about 200
gpm each.

0'CONNOR:  You were putting in about 400 gpm; were you taking out an equivalent amount?

MCGOVERN: At that time, I believe :h2y were still popping the electrrmatic relief
valve tc the RC drain tarnk.

O'CONNCR:  I'm curious, why weren't you using the letdown line?

MCGOVEX: They probably were, I1'm having difficulty remembering what happened over a
month ago.

0'CONNCR: How much flow wiil the letdown line handle?

MCGOVERN: 150 gpm.

0'CONNOR: You were putting in 400 gpm with the high pressure injection system and only
taking out a maximum of 150 gpm with the letdown system, so you had to use
the electromatic relief valve to take out the difference.

MCGOVERN: 1 think that was the criteria we were going by.

O'CONNER: Do you i1ecall what time that approach was being taken?

HMCGOVERN: Flve or six o'clock in the evening. I think the notes that I dictated
to Bubba Marshall the morning of March 29 are a lot more detailed than what

I can remember now. It was a good idea taking those not:cs down at that
time because the events were still fresh in 1y mind.
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Were those notes taken in lefu of a log sfnee a log was not kept during the
accident.

Yes, basically Marshall pulled us aside one by one and took a tramscript
down. It was about 3 o'clock in the morning when he did nine.

Regarding the reactor coolant drain tank did you turn on the leakage
coolant pumps?

Yes, we tried to cenl the drain tank which was very hot. I think it was in
the neighborhood of 200°, It was obvious that the drain tank had flashed,
and the rupture disk had blown.

Are the leakage coolers normally operated there?

On an ES signal the suctionms for the pumps close off. The pumps had to be
restarted several times,

Are you talking about the isolation valves on the...decay heat coolers.
DC-V-103

I guess it's not clear if you are talking about...the isclation going out...
.+« Ifs the decay heat to the leakage closed system.

You were unisolating those valves? You say that those things isolate not
only on the building isolation but also on the...

I think it's just on the building isolation. There were just two buildiag
isolations.

Did you get any response when you turned those leakaygs coolant pumps on?

Yes, the pumps would run but the discharge pressure was not normal. It
was obvious that the pump suctions were flashing. So we tried bumping them

one at a time to avoid overheating them but at .he same time getting some
flow.

What is the normal way of transferring water out of the reactor coolant drain
tank?

The leakage coolant pumps recirc the RC draian tank. There is a tap off line
that goes through WDLV1118 which has job wvalve control, and then it is
dizcharged in*o the RC bleed tanks in the auxiliary building.

Was that line up shut at the time?
Pumping the RC drain tank is a manual operation, it is not done automatically.
You have to go back and physically do it. The pumps run continuously re-

circing the tank. The valve must be opened manually. :

Se you hava to physically open a valve? To rhe best of your knowledge, was
that ever dene?

R O

R R R N R R R R O R R R R O R OO R RN RIRRRRRARRT RSO P ——



PR ————

!
i

B R

MCHOVFERN:

MCGCVERN:

KRIPPS:

KRIPPS:

MCCOVERN:;

KRIPPS:

MCGOVERN:

KRIPPS:

MCGOVERN:

KR1IPPS:

MCGOVERN:

KRIPPS:

MCGOVERN:

KRIPPS:

J

MCGOVERN:

E

KRIPPS:

MCGOVERS:

No it wasn't.

The flow chart recorder which records flow through that line has some
spurious indications on it. After 8 o'clock there are all sorts of
spurious signals early on that recorder and one would belicve that there
was {low going through that line.

To the beut of my knowledge, that tank was never pumped down.

In the notes, that you dictated to B3ubba Marshall, vou indicated that you

were involved with isolating the B steam generator around 8 o'clock or
8:30.

As I mentioned before, I was behind the punel and the valves that I isolated
were MSV 4B, 7B, 15B, the tap off for the main steam hwader and tap off fr
the bypass valves.

The alarm printer indicates a ten or 15 minute time lapse between the t’.me
you shut 4B and 7B and rhe time you shut 15B.

Shutting 15B was an afterthought but I didn't think the delav w35 10 or 15
minutes. The 4B and 7B valve was shut immediately aua it seemed like the
15B valve was hsut shortly thereafter.

What about the feedwater side of the steam generator?

That's all on the front part of the panel, I was in the rear.
What world you normally do in that?

It would have been isolated at the same tinme, as far as I know.

During the day, there were two reactor building isolations on at about 0800
and one when you get the spike, once you get a building isolation is it
normal procedure to check the indications and see if all the valves that
should have shut were shut?

Yes, there is and both times we had that we made up a list of everything
that went into che isolation position. It was a list of everything that did
not close.

Did you reopen anything after that?

Yes. Nuclear Services to the reactor coolant pumr .nte -mediate closed
cooling water to the CRD's, and probably others whach I Jon't recall.

Would there have been any reason to reopen the reactor building sump pump
line or any of the ventilation lines cut of *he reactor building?

Not only was there no reason to do it, they were not reopened. Certain
ines were open for specific purposes for example cooling water to the
reactor coolant pumps, cooling water to the control rod drives...

i
I'm _ust trying to define which one of these would have been reopened. Al-
though your indicating that some of these things did not isclate.

Before we go to far on thac.... don't rese~ber any specific:, but there
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wasn't any“hing major that didn't isolate. I think one of the things was
one of the Control Bldg chillers didn't start but there wasn't a large hole
through the reactor building,

We could limit our iuvestigation quite a bit if we could assume that the
isolation valve was shut at 8 o'clock and that pathway was never reopened.
So that's a good clue to us as far as trying to designate leakage paths.

Regarding the reactor building purge system, the strip chart shows some
very low scale indications of flow. It could be jusc thermal curients but
initially there was nothing and somewhere betwoen 6 AM and 8 AM there are
some little spurious signals like something was going on, could someone
have been playing with the dampers.

At no time did anybody go back there and play with the purge dampers,
especially under a LOCA condition.

Part of this time was before there were any radiation alarms. Do you think
anyone was playing with those dampers before the alarnms came in?

I only came in after there were radiation alarms so I would not know. But
I can't imagine anyone...

Shortly after the initiation of the accident wasn't there, some discussion of
making preparations for a reactor buvilding entry? Would it have been normal
to start up the purge system in preparation for building entry?

No absolutely not. You don't use the purge system even for a routine entry.
First, you would take a reactor building sample and after an analysis is
performed, you got permission; there is ten tons of paper work that you must
process first before you open those valves.

Were you at anytime involved with changing the ventilating .ystem line up or
controlling the fans?

Yes, I was. I remember one time I started the exhaust fans for the auxiliary
building and the fuel handling building.

Could you shed any light on when the building ventilation systems were turned
off and on and when control room personnel were required to put on or take
off respirators.

5o, I really don't have = good feeling for times. No, as I said belore, the
only thing that I remember isstarting the exhaust fans for the auxiliary
tuilding and Lie fuel handling buildiags. As far as correlating that with
the wearing of respirators, ny memory fails me. All I remember is that we
were wearing respirators most of the day.

What does it take to start an exhaust fan? Did you have to override any

interlocks?
No. The exhaust fans used to be interlocked. The radiation monitors stopped

all the fans in the building it was associated with but that has been done
away with. Now the exhaust fans continue to run after a radfation alarm, the
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supply fans trip. I'm not sure why the exhaust fans were off unless somo=
body manually shut them down.

Do those fans occasionally trip on overload?
Yes, tie fuel handling building especially on thermal overload.
But you don't romember geing back and restarting them at one time.

t looked like they were turned on or off, or sorabody was playing with
them quite a bit that morning.

You remember being in respirators most of the day in the rontrol room.

Yes, almost continuously from ahout 1000 hrs.

Were people trying to play with the contrel room ventilation system? When
you went to turn it on did it stay on the first time? £ you believe the
designers, you folks should have had a pressurized control room and shouldn't
have bYean bothered at all by radiation. Was the co..trol room ventilacion on
tote: recirculation?

Yo, the way the system is designed, it draws 1500 cfm from the outside.
Would you attribute the fact that the control room was not pressurized to
there being a whole lot of people there going in and out of the doors, and
thereby defeating the pressurization system?

Yes, we were hardpressed to keep the control room under a positive pressure.
In the notes that you dictated to Bubba Marshall, you iandicated that HPR227
was isolated and the time was given as approxinately 1100 hours on the 2Sth.
Is that your test recollection of time?

If that's what I gave him at the time that was probabl:;” as best as I can
remember., I did isolate it.

That seems strange, the reactor building isolation signal first came in at
about 3 AM. Why would the monitor have been rumning at 11 ¢'clock?

I don't know if someone restarted it or not.
Di' someone as< you to shut Town the radiation monitor?
I don't recall.

When you went t¢ “he mon.*o: -ontrol switch, the indication was rhat it was
running?

Yes,

id motor controls cente ‘2A and 42A trip when you were there?
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Yes, an1 I can give you the exact time, it was exactly when we had the
reactor »uilding pressure spike. At the time [ dJdon'’t think anybody thought
it was ar explosion. We thought that we just lost a bus. Tue buses that y-
mintioned are located on the 328 ft. level. We lost the transfer pumps, the
oil prmps for the reactor coolant pumps, and various other loads., At tha
tiwe we tiought the spike on the recorder was an electrical spike aand not
an actual pressure spike.

When was that uotor control center reencrgized? Onz of the other operators
that we interviewed indicated that it wasa't reecergized until the following
day.

That's what was done. There is no way to d» it outside the auxiliary build-
ing, ana at the time the radiation levels in the auxiliary building were
extreaely high.
them, and then they reshut only individual breakers for essential loads.

We were afraid that we may lose the entire bus again if a particular compon=-
ent were grounded out.

One of the loads we're particularly interested in is the rad waste pump

sealing water system. One of the things that people have postulated is
that with loss of sealing water you could get back flow from the bleed
tanks through the pump seals and into the auxiliary building.

Yes, that is one of the things that we were thinking about. When I was here
during the mid-shift on March 29, thac's one of the things they did reenergize.

From your knowledge of that system, is it gossible that the tanks could drain
through the pump seals”

Tach pump has two seals. The inner seal is ccoled by tue process fluids,
znd so it is quite possible that water could have leaked out of the other
sral.

Weculd the seals have degraded if they were run without sealing water?

Th. outer seals c¢ould have, but the inner seals as I said before are lub-
ricated by the fluid it is pumping.

If sou lost the bus and lost the sealing water system vou also should have
lost power to the transfer pumps, however, I know there is a notation in
the log that they were pumping the D neutralizer tank to Unit 1. Is that
pump powered off the same bus : ; the sealing water pumps?

I really couldn't tell you. They may have energized the neutralizer tank
pump by that time but not the sealing water puaps.

One of the obvious lezckage naths out of the reactor building is the letdown
system. Has there been any history of excessive seal leakage through the
makeup pumps?

¥o, that system has been pretty tight.
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The next evening just about the time you were cuning back on shift they
lest the letdown system. What did they do to try to restore that?

Are you conrerned about the letdown relief valve? That has had a history

of popping. The downstream isolation valves are sometimes shut and the
pressure builds up in the line and lefts the relief valve.

Is this the one that is just downstrecam of ihe blocking orifice?

Yes. -
Do you know if that relief valve discharge is pipad to the bleed tank?

I personally doa't know that to be a fac:. Until I became a control room
operator inm January of last year, I was an auxiliary operator. I consider

myself fairly familiar with the makeup system. Up until that time, the

relief valve was not piped to the bleed tark,

The BER piping diagram shows it discharging into the bleed tank.
matter of fact, Bubba Marshall said the same thing that vou said.

As a

When I was an auxiliary operator, 1 remember that that valve used to lift
on the floor, perhaps they've installed the piping since that time.

That relief valve is the most obvious source of leakage becau: = it is only
set at 80 psi. 3But what about the ones that are just downstream of the
demineralizers? Their set points are higher (in the neighborhood of 130-150
psi's) but according to the drawings, ihey just feed lift to the pump
drains. Could a combination of “ypussing of the demineralizers (which
apparently they did at one time) and not bypassing the filter which is

just downstream of the demineralizers, have built up pr re to the point
where the relief valves lifted?

1 don't really know if they bypassed the demineralizers or not.
Do you have any feeling for the maximum pressures chey saw in that line?
I can't visuvalize a letdown pressure gauge, I don't know.

When you canme back on shift, the morning of the 29th, were you folks venting
the makeup tank, through MUV13?

Yes, they were. We were having a problem with letdown flow. Pressure in the
ikeup tank was getting up to around 70 psi. which is far greater than normal.

Normally it's around 24, 25 psi. I believe they were venting it off to

lower the pressure in the makeup tank and it gave us letdown flow.

There are many notations of tho makeup tank being vented. The first notatfor
in the log is at 0435 [March 29] but we're trying to look for an earlier

time when the tank may have been vented. Does MUV13 have a history of being
leaky?
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MCGOVERNe: Ve really suspected that. It is an air-cperated Japhram valve and
diaphrass do tend to leak. Before this incident, I had never heard anybody
say that MUV13 leaks, but there aphears to be a corra2lation between when
that valve was pressurized to 76 psi and the releaves from the auxiliary

building.
KRIPPS: Regarding the waste gas systom, which was r ceifving a lot or gaseous acticity

at that tiwve, do you have any knowledge of that system not being very tight
or not operating properly? Someone las postulated that a slug of water
entered the waste gas vent header from the reactor coolant drain tank when it
was first pressurized.

MCGOVERN: Yo, not to my knowledge. I haven't heard any complaints with that system.

O'CONNOR: Would you have 2-y objections if we mide a copy of this tape and gave it to
the NRC? We wi.l also mike a copy of the tape and any transcript for your
own perscnal file.

MCGOVERN: No. The only thing is that I wish you guys would have done this a long time
ago while the facts were still fresh in my mind.

Q'CONNOR: Thank you very much, Hugh,
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