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Members of the Committee on Interior
and Insular Affaire

U.5. House of Representatives

Washingteon, D.C. 20515

Dear Cclleagues:

Pursuant to fulfillment of its nuclear oversight responsibilities,
the Subcommittee on Energy and the Environment of the Committee
on Interior and Insular Affairs conducted an inquiry into the
March 28, 1%79 accident at the Three Mile Island nuclear station.
As part of this effort we sought to determine the reason for

the lapse of two days before State and Federal otfficials became
aware of the true dimensions of the accident's severfity. The
failure of plant managers to report accurately and fully on the
accident conditions could have resulted in unnecessarily large
radiation exposures to the public if a major radiological

release had cceurred during the early stages of the accident——

an eventuality that would have been judged appreciable:on the
bagis of information available some five hours after the accident
kagan.

The Committee majority staff have prepared the following report
on this matter. Included in the report is a finding that:

"The record indicates that in reporting to State and

Federal offiecials on March 28, 1979, TMI managers

did not communicate information in their possesaion

that they understood to be related to the severity of

the situation. The lack of such information prevented

State and Federal officials from accurately assessing

the condition of the plant; in addition, the record
indicates that TMI managers presented State and Federal
officials misleading statements (i.e. statements that

were ipaccurate and incomplete) that conveyed the impression
the accident was substantlally less severe and the situation
mere under control than what the managers themselves
believed and what was in fact the case.”

(111}
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The reporting failures at Three Mile 1sland call inte quastion

a fundamental premise upon hich the nuclear regulatory frame-
work is founded. This premise is that licensees will voluntarily
provide State and Federal officials with information affecting
the public health and safety. While it would have seemed that
the Nuclear Regulatory Commission would have considered it one
of ite primary responsibilities to get te the bottom of why

the reporting failures occurred, the Commission and its staff
showed little inclination to do so. After considerable prodding
from the outside, the Commission did conduct an invegtigation
which led a Commission majority to take a relatively weak
enforcement action which seems inconsistent with stronger actions
taken in other ingtances where the failure to comply with the
Commission's requirements was much less 8ignificant than that
which occurred at Three Mile Island. The Commission's weak
enforcement action and the associated report prepared by the

NRC Office of Inspection and Enforcement have had the effect

of chscuring the issuve.

I believe that the following report helps to set the record
straight. I commend it to your attention,

Sincerely,

Mo Uidardt

MORRIS K, UDALL
Chairman

NOTE TO READERS

A. substantial portion of this report consists of excerpts from tran-
scriptions of interviews conducted during the course of the various
TMI investigations. In order to minimize the likelihood that inter-
viewees would appear to have made statements that in fact they had
not made, interview excerpts were, except for obvious transcription
errors, transferred unchanged to this report from the transcripts pro-
duced by the TMI investigatory groups.
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REPORTING OF INFORMATION CONCERNING
THE ACCIDENT AT THREE MILE ISLAND

1. INTRODUCTION

At 9 an, on March 28, 1979, information available in the control
room of Unit 2 at the Three Mile Island (TMI-2) nuclear generating
station indicated that the reactor had been severely damaged and
that the plant was in a condition not covered by its gmergency proce-
dures. Control room personnel were aware that a portion of the reac-
tor’s cooling water had been lost via a pressure relief valve that had
been stuck open for more than 2 hours. As a result of the loss of water,
the main coolant purmps could no longer function as the system he-
came stean bound. Temperature sensing devices indicated that a por-
tion of the reactor core was being cooled by steam rather than water
and some of the temperatures were of such a magnitude as to suggest
the production of substantial quantities of gaseous hydrogen, a
product of a chemical reaction hetween steam and the zirconium tubes
which held the uranium fuel pellets. Very high radiation levels in the
containment building indicated escape of radioactive gases from a sig-
nificant portion of the fuel rods.

The NRC’s Special Inquiry Group (S1G) report shows that uncer-
tailnties at @ a.m. on March 28 as to how and whether the reactor
could be brought to a stable cooling configuration raised the possibility
of further degradation leading to melting of the core and a large ra-
diological release. The SIG concluded the situation at the plant was
such as to warrant a recommendation to State officials that there be a
precautionary evacuation of the first few miles around the plant and
that there be an alert for an evacuation of an area within a 10 mile
radius.?

Ultimately, at about 8 p.m., 16 hours after the accident began, a rel-
atively stable cooling mode was achieved. Between 9 a.m., when the
signs of severe trouble were clear, and 8 p.m., however, there continued
to be uncertainty as to the prognosis. During this period at least two
major changes were made In the strategy being used to bring about
stability, and at 1:50 p.m., hydrogen combustion * and a consequent

181G, Vol. I1, Part 3, p. 983.

2 Ali references to hydrogen explosions or fires in this discussion concern the hydrogen
detonation ountside the pressure vessel in the containment huilding that occurred at 1:50
g.m. on March 28, the first day of the accident. This is not the potentlal explosion that

ireetly concerned the NRC in the period March 30-April 1, when the Commission believed
there was a possibility of a detonation or fire within the pressure vessel regulting from
generation of oxygen which might react with the hydrogen bubble that was believed to
occupy a substantial volume at the top of the pressure vessel. Subsequent analyses appear
te indicate that there was no mechanism under conditions then prevailing within the pres-
sure vessel fhat could lead to net production of oxygen, and therefore there need not have
been serinus concern about an explosion within the pressure vessel, While there may have
been no danger in this period from an explosion within the pressure vessel, other dangers
had not passed and a_further deterioration of reactor svstems might have led to a major
radiological release. For example, on the afternoon of Friday, Mareh 30, prior to concern
having arigen about an oxygen buildup in the pressure vessel. Chalrman Hendrie discussed
with Harold Denton the potential need for a precautionary evacuation owing to the

possibility that something might go wrong during the nrocess of removing hydrogen from

the primary cooling system, (See, for example, transeript of March 30, 197% Commission
meeting at p. 110.)
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pressure increase in the containment building caused concern that the
containment building integrity might have been breached.

While the SIG concluded that a precautionary evacuation was war-
ranted at 9 a.m. on March 28, State and Federal officials, judging frem
information they released during the first 2 days of the accident, were
largely unaware until March 30 of significant information available to
TMI supervisors who were present. As a result, during the most dan-
gerous hours of the accident, State and Federal officials were unable
to make an accurate assessment of the necessity to undertake emer-
gency measures for which they were responsible,

The failure of State and Federal officials fo comprehend the nature
of the TMI-2 accident could have resulted in unnecessarily high radia-
tion exposures had the situation deteriorated to the point where a ma-
jor release of radioactive materials cccurred. Because officials were
not. aware that the accident was of such a severity that there was a
significant threat to the public health and safety, they did not take
the precautionary actions regarding an evacuation, such as those pos-
tulated by the NRC’s Special Inquiry Group.

In view of the seriousness of the potential consequences of inade-
quate disclosure of conditions at TMI-2, it is important to under-
stand why significant information was not provided to authorities re-
sponsible for taking emergency actions. Did TMI-2 managers fail to
provide information to State and Federal officials as a result of a lack
of understanding of the data available to the management? Did the
communications failure result from a belief that the regulations did
not require reporting of significant information that was not provided
to public officials on March 28? Or did the failure result from a willful
withholding of information in order to engender an impression that
the accident was less severe than was actually the case? The answers
to these questions will help to determine whether current NRC report-
ing requirements need to be revised or whether there is a need for more
stringent enforcement of existing regunlations.

Since beginning its inquiry into the accident at Three Mile Island, the
House Committee on Interior and Insular Affairs Subcommittee on
Energy and the Environment has sought to determine the cause of the
reporting failures that occurred during the first 2 days of the accident.
This issne was resolved neither by the Subcommittee’s inquiry con-
ducted in April and May 1979 nor by the inquiries conducted by the
NRC’s Office of Inspection and Enforcement in the spring and sum-
mer of 1979, by the President’s Commission on the Accident at Three
Mile Island, by the NRC’s Special Inquiry Group, and by the Senate
Subcommittee on Nuclear Regulation. ,

The Subcommittee has continued its inquiry into the matter out of
a belief that there must be assurance that the reporting failures ex-
perienced during the accident at TMI do not recur. Such assurance will
be derived, in part, from as complete as reasonably possible an under-
standing of what prevented the dissemination of important informa-
tion from TMTI on March 28 and 29, 1979.

This report is based largely on materials compiled in the course of
the above mentioned inquiries and by the investigation initiated by the
NRC’s Office of Inspection and Enforcement in March 1980. The total
record leads to the conclusion that reporting failures were due neither
to lack of sufficient data in the TMI-2 control room nor to inadequate

3

nderstanding of that data. The record raises question as to whether
::lhe failure togreport information available to and \}ndersm(}d by TMI-
2 management constitutes a violation of the NRC's reporting require-
ments. The record also raises questions as to whether the reporting
failures were willful and whether one or more of the TMI managers
may be subject to the penalties provided for by the Atomic Energy Act
with regard to instances of willful failure to comply with the Com-

ission’s regulations.

ml'SI"S}l:ijél ri.;o%t addresses in sequence : section I1, the emergency manage-
ment organization at Three Mile Island after 7 a.m. on March 28,1979;
section I11, availability and comprehension of information 1{1d10at1;1;.:
the severity of the accident ; section IV, NRC reporting reqmremgn sl,
and section V, information flow from the plant to State and Federa

officials, Section VI contains conclusions.




Il Emereency Coaraanp Team

In considering the kinds of data that were available, it is useful to
keep in mind the emergency management organization and procedures
established by Station Manager Gary Miller. Upon his arrival at the
TMI control room shorily after 7 a.m., he organized a group for the
purpose of analyzing information and determining what actions should
be taken. In a statement dated May 7, 1979 and presented to the Sub-
committee on Energy and the Environment on May 24, Miller deseribecd
this command structure :

My primary goal was to protect the public and our actions
were an attempt to minimize releases, project and recommend
evacuation, if warranted, with maximum advance notifica-
tion, to terminate the incident and to stabilize the unit.

The first concern I had as I arrived in the control room at
approximately 7 :05, was to become fully cognizant of the situ-
ation as it existed and once I fully understood the plant con-
ditions and the radiation emergency, 1 immediately took
charge of the control room and appointed senior people to di-
rect the necessary evolutions in the vital areas to assure that
the public was protected, that the release was monitored, that
communications were occurring and that the plant was
brought in steps to a stable condition. The command setup,
which I just described, met frequently throughout the day.
The group presented unit conditions, status of emergency plan
actions, shared opinions, discussed technical data, and made
recommendations. Discussions were held with management,
and/or Babcock & Wileox, Liynchburg, the State, the NRC,
and following these evaluations, T made appropriate decisions
and so directed the iinplementation to the control room and in-
formed others both inside and outside the plant as necessary.

Basically, I set up this emergency command team in the
early hours as T arrived at the plant and the radiation emer-
gency was in progress, by essentially forming my senior people
into a network to supervise, conduct the emergency and re-
port to me while bringing the plant to a safe condition. Mr.
Ross was put in charge of operations to direct the shift super-
visor, Mr. Dubiel was put in charge of radiation concerns, in-
cluding radiation surveys, onsite-offsite teams, accountabil-
ity—check, assembly of people, getting in contact with the
emergency control station (ECS); etc., Mr. Seelinger was
in overall charge of Unit 1, the Emergency Control Station,
the UTnit 1 Contro! Room and to assure that all facets of the
emergency plan were followed.

Mr. Logan was charged to assure that all the required pro-
cedures and plans were reviewed and to look through each
to assure that every item was covered, this included the pro-

(4)
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cedures for both emergency plan and for the unit itself, and to
provide me assurance that all actions were being taken and
to be sure the notification calls were made, that management
was notified, and all communications were in-place. Mr. Lee
Rogers was requested to provide technical assistance plus
link-up with his home office as he could. Mr. Kunder was in
charge of technical support and communications and Mr.
Shovlin was in charge of emergency maintenance.
* ¥ % * %

Because of my training, I felt a strong obligation to the
public and to making sure that there was minimal release of
radioactivity and that there was evacuation in plenty of
time if thaf was required. The phone, the pressure, the fact
that the plant was in a state that I had never been schooled
in, combined to make conditions almost intolerable. However,
the Control Room remained calm as can be testified to sepa-
rately. All of the meetings of the command team were held
in the Shift Supervisor's Office in a calm atmosphere, at a
point removed from the Control Room, and the decision-
making was done precisely, at intervals dictated by the plant,
and in no case longer than 30 to 40 minutes apart.

(E&E TMI-2, Part IT, pp. 253-258.)
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IT1. AvaiLaBiLity AND COMPREHENSION OF INFORMATION

A, AWARENESS OF OPEN PORV AS CAUSE OF LOW PRESSURE IN COOLING
BYSTEM

At approximately 6:22 a.m., TMI Shift Supervisor Brian Mehler
(who had arrived at the plant about 5 :45 2.m.) shut the block valve lo-
cated upstream from the leaking power operated relief valve (PORV).
Following closure of the PORYV, the primary cooling system pressure
increased and the reactor building pressure decreased, indicating that
heretofore the system had experienced for more than 2 hours a loss
of coolant accident via the PORV which had not closed as it should
have following the drop in pressure after the injtial pressure increase
at about 4 a.m. Some control room supervisors were aware that the
malfunction of the PORV (sometimes referred to as the electromatic
valve} explained the low system pressure and high reactor building
pressure, believing therefore that the source of the problem had been
found. TMI-1 Supervisor Ken Bryan recalled (GPU, Bryan, 4/26/79,
p. T) that Supervisor Mike Ross had called him from the Unit 2 Con-
trol Room saying, “Hey dummy, you know that electromatic’s leaking
by? ... We just 1solated it.” Ross told NRC investigators on April 28,
1979 that prior to closure of the block valve, the operators were not
aware the PORV was open: “I’m under the assumption that they
felt (the PORV) was closed, because sometime in that time gap we
went ahead and isolated it, and the reactor coolant pressure started
to drop. So we felt that the electromatic (i.e. the PORV) had in fact
been passing.” (I&E, Ross, 4/25/79, p. 12).

In a subsequent discussion with NRC investigators, Ross engaged
in the following dialog concerning the leaking PORYV, the closure
of the block valve, and the inference as to what had been going on
until that time:

Hurter. In the previous tape and (sic) I want to clarifi
something. At the time the power operated relief valve, bloc
valve was closed, okay, which occurs at 2.2 hours in that
range, do you recall the pressure transient or the events that
oceurred or the things that you do recall seeing when the
valve was closed ?

Ross. Yeah I basically just got there when that particular
thing happened. I was still trying to digest what was going
on around me. A pretty frightening sight walking into some-
thing like this. T am sure you can understand. Right after it
was closed, Zewe turned around and said, “Geeze, that was it,
the reactor building pressure is going down.” So he figured
he had found where it was going at that time. [I&E, Ross,
5/19/79, p. 11-12].

Bill Zewe, the supervisor of the shift on duty during the early
hours of the accident discussed with SIG investigators his under-

(8)
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standing that the PORV had been leaking and that in essence there
had been a small break LOCA. Thus, on September 11, 1979, Zewe
and shift foreman Fred Scheimann engaged in the following dialog
with George Frampton, SIG Co-Director.

Fravperon. What about after the EMOV (PORV) block
valve was closed off? Did you then realize very shortly that
that had been the main leak?

ZEWE. Yes.

ScuEIMaANN. Yes,

Fraseron, Then you realized that in essence you had a
small break LOCA ; right ¢

Zrwe. True. )

Fraarerox. Thereafter, didn’t you continue to face a situa-
tion in terms of the plant parameters that it was very dif-
fieult to understand why the plant was behaving that way?

ZEWE. No, as soon as we closed the electromatie valve the
pressure in the reactor building started to go down. The pres-
sure in the coolant system started to come up. So we knew
then that we once again had a tight stem (sic, system) which
we didn’t have before but didn’t perceive we didn’t have a
tight stem (sie, system). So from then on we knew that that
was the leak and we were already on our maximum capacity
of high pressure injection and just continued on that path to

pressurize up. _
(Zeweet al., SIG,9/11/79, p. 92.)

Zewe also recalled on September 4, 1980 that his conclusion about
the PORV having been open as the cause of the plant status had been
discussed with others:

Q. With whom did you discuss this conclusion?

A. At that time there were several people present in the
control room and it was more of a collective type conclusion
once wo had shut the block valve from the electromatic and
the pressure changed dramatically. We just concluded that it
had been opened, but I really didn’t have a feel for exactly
how long.

Q. Would you identify those people for us?

A. My control room operators were still present, the shift
foreman was still present, Brian &Mehler was present, George
Kunder was present, I believe Mike Ross was present at that
point and Ken Brian and T am not sure of all of the others in-
volved. I believe that Mr. Logan was also present, at that point
in time.

(Zewe, T&LE, 9/4/80, pp. 11-12.)

In describing closure of the block valve, Mehler engaged in the fol-
lowing dialog with X RC investigators on September 3, 1980,

A. Well, if you want to talk about when 1 got there, what
I looked at, 1 looked at the pressurizer level, I looked at
the pressure, and it was obvious that we were not recovering
pressure, and there was only two reasons why we couldn’t:
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either the heaters weren’t functioning, or we had a leak
somewhere. And I proceeded to have people check the heater
breakers and I also punched out the thermocouple readings
on the PORYV which it’s called now—it used to be called the
electromatic—and the relief valves, the code, and upon look-
ing at that, I decided that the PORV was leaking through,
and upon closing the block valve, we did start recovering
pressure. And by looking at that and seeing that the pres-
surizer was solid, T made the assumption that we did from
the steam voids in the hotlegs, and T made that assumption
based on that the hotleg is the highest point in the system.
Also, you know, that the pressurizer was solid, and you had
to have a steam void somewhere to be recovering pressure,

9

When I say that it became common knowledge, I think I
was referring to the fact that when bits and pieces of the
accident scenario became known, as part of the general
development of information and disseminating that to the
staff, it just became known by the rest of the staff, and that
was just my perception at the time. But I cannot tell yon for
sure 1f that was in the morning, in the afternoon, or later.

(Kunder, I&E, 9/4/80, p. 9.)

TMT Supervisor Joe Chwastyk arrived in the TMI-2 control room
late in the morning on March 28. On September 4, 1980 he engaged in
the following dialog with NRC investigators with regard to his knowl-
edge of the open PORV (EMOV):

Q. After you shut the block valve and saw primary system
pressure recover, did you conclude that the EMOV had been
open for a period of time and was contributing to the plant
status, low pressure, high level ?

A. 1 did—upon closing the block, I assumed we found the
problem. I did not know how long it was open at that time.

(Mehler, I&E.,9/3/80,p. T.) -

- In a statement to SIG, TMI-2 Superintendent for Technical Sup-
port George Kunder stated, . . . after the general emergency was
declared, and it was recognized that voiding had occurred ... ”
there had been discussion of the relief valve. Kunder said that, “At
that time, I presumed someone had determined that the relief valve
had in fact stuck open and that is how we lost the inventory of
water. Tt pretty much became common knowledge what had happened.”
(SIG,9/18/79, pp. 40-41.)

In his Scptember 18, 1979 conversation with the Special Inquiry
Group, Kunder engaged in the following dialog with regard to his
perception that the closure of the block valve had resulted in the sys-
tem pressure increasing :

Q. Do you recall learning shortly after the conversation
[i.e., the conference call prior to 7 a.m.] that the block valve
had been closed and some indication that this was having an
impact on the system that the pressure was going back up?

A, T believe that T wasn’t there.

Again, after we had declared the general emergency and
I had been told that we were trying to figure out what hap-
pened to the water and T think it became apparent to the
group after that time that that is what had transpired.

Whoever closed the block valve relayed that information
and it eventually filtered back to myself. T am certain that
I didn’t know that until after we declared a general emer-
gency and we had pieced together, very quickly, what we
believe had occurred.

Q. And that might have been an hour later or more?

A. It might have been. :
(Kunder, SIG, 8/18/79, pp. 464T.)

In his September 4, 1980 meeting with I&E, Kunder did not recol-
lect when precisely or how he learned that the PORV had been opened.
In discussing the foregoing quote he stated:

Q. On 3/28/79 were you aware that a continuous relief path
through the open EMOV and block valve had existed for a
period greater than two hours or for an extended time period
on the morning of the accident?

A. T was aware that the flow path was there and that, you
know, Mehler had secured it sometime early that morning, Is
there anything further?

Q. How did you find ocut about it ?

A. One of two ways, and probably this way. When I got to
the control room I essentially looked at the pauel to find out
what the plant status was and then I started to ask questions
of people that were up at the panel. You know, during that
time frame is probably when T found out about it.

By Mr, MosrLEY :

Q. Let me go back to the previous question. Even though
you may not have known that it was open for two hours and
twenty minutes, or whatever the exact number was, were you
aware that it was open for a significant period of time longer
than just a few minutes?

A. I was aware that it was open, yes, longer than a few
minutes, yes. ,

Q. Did you have some fee] for longer than a few minutes
like hours?

A. Well, yes. Probably I figured it was about two hours.
I think now, I am not sure, but I remember, you know, six
o’clock is supposedly the time that it was closed. T don't know
if I knew that at the time or if 1 knew it subsequent to what

thad happened. Maybe I had better retract that. T am not sure

if I knew how long it was open or not.
Q. Let me phrase it this way. You knew it had been opened
longer than it should have been opened ?
A. Yes, definitely.
Q. And it was opened long enough to have caused a real
problem ?
A. Yes. Well, T knew it was open long enough that our total
11"{eact0r coolant inventory was below nominal, That much 1
new.
By Mr. Cratc:
Q. Did you discuss the open EMOV with Miller, Rogers,
Kunder, Urbine (sic), Zewe, Logan, Ross or Mehler?

75~801 ¢ - 81 - 2
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A. On March 28th? T guess I have to ask you what you
mean by discuss?

. Really there are two questions there. Were you aware
that when Mehler shut the valve you had a rather rapid pres-
sure recovery in the primary system?

A. T was aware that the relief valve was stuck open and
when Mehler closed the valve that stopped the release and
1 probably assumed that the pressure would recover. You
know, whether or not someone actually told me that or not,
I don’t remember.

Q. Did you have any discussions concerning the time dura-
tion that the valve was opened ?

A. Like T mentioned earlier, I don’t know. I don’t know
if the six o’clock closing of the valve was something I knew
at that time or subsequent to that time.

11

that discontinuity., What explanation were you given for
that ¢
A. Ijust can’t recall.
Q. You don’t recall any discussion that occurred in the
think tank or in your briefing when you arrived on the status
of the EMOV ¢
A. The discussions I recall in the think tank involved the
use of the block valve and the EMOYV for vending off for the
plant conditions we were in then and not the plant conditions
that had progressed up to that point.
(Miller, 1&E, 9/5/80, p. 19-21.)
While Miller did not recall being informed that the PORV had been
stuck open for an extended period, others recall with varying degrees

of certainty that he was informed. When asked whether on March 28
he had discussed with Gary Miller shutting of the block valve, de-

(Chwastyk, I&E, 9/4/80, pp. 49-51.) creasing containment pressure and increasing primary system pres-
Gary Miller has been unable to recall whether he was informed on sure, Zewe said :
March 28 that the PORV had been opened for an extended period of I am certain that we talked about it, but I am not sure

time. On September 5, 1980, he engaged in the following dialog exactly what time frame it actually took place. Like I have
with NRC investigators:

Q. What I am really trying to get at is were you aware on
the morning of March 28th that the PORV had been opened
for some period of time? Perhaps you didn’t know it was 2
hours and 20 minutes, or whatever the time frame was, but for
some extended period of time?

A. T can’t recall discussing the status of that valve prior
to my arrival after T arrived, if that makes sense to you. In
other words, I can't recall any conversation relative to four
to six in the morning about what was going on because of the
fact that what was going on then was much more important.
The historical review hadn’t started in anybody’s mind. I
don’t recall that today.

Q. Are you saying you don’t recall having knowledge that
the I;ORV had been opened for some extended period of
time¥?

A. T don’t recall that.

Q- What explanation were you given for the recovery of
pressure, the rather rapid recovery of pressure?

[Counsel and witness refer to document.]

A, What time is that?

Q. Thisis between six and seven.

When you came in and were briefed what explanation were
you given for that?

A. You know, T can’t recall specifics. T know there was
discussion on the phone at six in the morning about the de-
pressurizer and that type of thing, but I can’t come back and
remember that specific discussion.

(). But during the six o’clock phone call the concern was
that the pressure in the system and the pressurizer level didn’t
match. The pressurizer level was high while the pressure in
the system was low. After the closure of the block valve and
being directed to increase in pressure, now you no longer had

stated before, I tried to cover everything that we had done
and what had happened whenever he came and took charge
and that should have been among them.

(Zewe, 1&E, 9/4/80, p. 12.)

Ross was asked on September 24, 1980 if it had been discussed with
Milier whether the open PORV might have created the problem. Ross
engaged in the following dialog with NRC investigators:

Q. Let me make sure that T understand what you said.

Have you said that the fact that the PORV was open for a
period of time much in excess of what you would expect it to
have been open, and that this was discussed by members of
the think tank and members of the supervision on watch or
in the control room in the early morning of March 28¢ Is
that what you have said ?

A. I am seying to my recollection we did have knowledge
that it was open for a period—a long period of time. I can’t
testify what conclusion we drew from that at this time.

Q. And can you tell me, was this specifically discussed, do
you recall this specific discussion of this which included
Mr, Miller?

A. Specific discussion? No. It was discussed in the think
tank, in passing, definitely. T can’t say to you I remember dis-
tinctly, We passed this on to Miller. We talked for more than
a minute about this particular valve.

(Ross, I&E, 9,/24/80, p. 21.)

B. THROTTLING OF HIGH-PRESSURE INJECTION

Unaware until about 6:20 a.n. that the PORV was leaking water,
the operators severely limited the amount of water being pumped into
the reactor by the high-pressure injection system. The record is unclear
with regard to the hour at which full flow from the high pressure
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injection was begun, Kunder (who arrived in the control room at Zewe told the NRC Special Inquiry Group that: )
about 4:50 a.m.) was asked by NRC investigators about the condition Once we shut the electromatic relief isolation valve at

of high-pressure injection shortly after he arrived. Kunder responded : about 6:15 or so, from that point until 7:00 we had full high

When 1 came in I didn’ see it but I understood too that
the high pressure injection was secured. Someone mentioned
that the letdown was occurring; they were trying to reduce
the level in the pressurizer. I can’t remember if I locked at
the high pressure injection valves, T do know where they are in
the panel, to ascertain that for myself or not, I just can't

remember,
(Kunder, I&E, 4/25/79, p. 8.)

Kunder also discussed throttling of the high-pressure injection with
the Special Inquiry Group on September 18, 1979 as follows:

Q. You testified that you had no basis to dishelieve what
you were seeing in the control room ?

A. Right.

Q. Did there come a time when you began to dishelieve ¢

A.No. The whole time I questioned it and I don’t think that
there was any one time when I disbelieved it.

By Mr, FrameroN :

Q. Mr, Kunder, I believe you said at some point shortly
after you came in you asked the operator how long high pres-
Suff injection had been on and they said, “Not very long” ?

. Right.

Q. What did you understand that to mean? That the actua-
tion had been recent and not at the beginning of the transient ?

A. No. I perceive that as meaning when the reactor cool-
ing system pressure decreased to the actuation point the high
pressure injection came on and that the reactor cooling sys-
tem level--they had pressurized level recovery and they
secured it within a brief period of time. It would not be con-
sistent with a high level.

In other words, if you were to leave the high pressure injec-
tion, in effect, for the full flow, that it develops for a long
enough time, I would expect to see the pressurized level in-
crease and in fact, the reactor cooling system would go solid.

(). So they were telling you that the XIPI had only been
on for a short period of time at the beginning of the tran-
sient before it was throttled or turned off, is that right?

A. That is my perception.

(Kunder, STG, 9/18/79, pp. 32-35.)

pressure injection on. (S1G, Zewe et al., 9/11/79, p. 8.)

Data indicating the level in the borated water storage tank (BWST)
however, suggests that high-pressure injection flow averaged less than
400 gallons per minute between approximately 6:20 a.m. when the
block valve was closed and 7 a.m., thus implying that HPI flow was
less than the amount Zewe recalled.

Zewe sald that the status of high-pressure injection was a matier
discussed with Miller. Zewe engaged in the following discussion with
NRC investigators on September 4, 1980:

Q. Did you at any time that day discuss the status of the
high pressure injection and let-down systems with Mr,
Miller?

A. Yes.

Q. Would you tell us what the substance of those conver-
sations were?

A. Well, throughout the day we had discussed the status of
the high pressure injection system and the status of the let-
down system throughout the whole day at various intervals,

Q. Did you discuss the status of these two systems as they
existed prior to 8:30 a.m. in that letdown had been increased
and high pressure injection had been stopped for 2 while and
then throttled ?

A. Yes, we did discuss that.

Q. Would you tell us the context of those discussions?

A. When Mr. Miller arrived T was briefing him on what
had taken place to that point until he arrived. As I recall, I
described the actions that we took up to that point which in-
cluded increasing the letdown at various times and also ver-
ifying high pressure injection flow and then further reduc-
ing 1it.

(Zewe, I&E, September 4, 1980, pp. 4-5.)

Miller has told investigators that he did not want the HPT flow to
be secured without instructions from him:

. somewhere in the early morning, and I got there at 7
or 7:05 somewhere in the first hour and a half it was throttled
beyond the point where I wanted it to be and I very strongly
told Zewe and Ross personally that it wouldn’t be secured
without me personally. That is the one strong conversation

In answer to a question as to whether before 11 a.m. on March 28 it that I can remember, )
had been generally discussed that a combination of the PORV bein . (Miller, I&E, 9/5/80, p. 7.)
opened and HPT being off could have resulted in a substantial loss o Miller has also said he recalled that :

inventory, Ross said : . . .
¥ . somewhere between 8 and 9 in the morning, it was

I think we discussed the fact that high pressure injection . i ) . N
had been off for some time or throttled back. I don’t think we ) Srlaf‘tr(l:%d }?ef‘iwggﬁ’ % ‘;?1(%0'? t300 p}ilt1 isvzst holrsl i%algywﬁlsgwge%get}ﬁ
ever related it to fully uncovering the core that early. We were didn’t bother me. The statements T just made really acenrred
concerned that possibility existed, somewhere between 7:30 and 8:30 when I was told or when I
(Ross, SIG, 9/18/79,p. 12.) remember hearing, they had turned it off at that time, I



4 15

pulled Ross back into the shift supervisor’s office where I

could be alone with him and T told him in quite strong lan- i3 - -F
guage that he should not turn it off without talking to me . 3 o i
personally the rest of the day. That was the one thing that he RN e - §§ =g ]
couldn’t do without seeing me. rg — £e 2
(Miller, I&E, Tape #159,5/7/79, p. 50.) 12 2 . T
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Primary system pressure and temperature data were the principal P PEPTIE 33 .
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indicated whether core cooling had failed to the point where steam Ko m e o 3 X
was reacting chemically with the zirconium fuel cladding; producing .
gaseous hydrogen and zirconium oxide.

The most significant temperature data was provided by temperature
sensors located in the hot legs which normally earried water Irom the
reactor pressure vessel to the steam generators, and by 52 tempera-
ture sensors placed above the reactor core. (The primary cooling sys-
tem is depicted in Figures I-A and I-B.)
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At approximately 6 a.m, on March 28, temperature data began to
indicate clearly that portions of the reactor core had become uncovy-
ered, Between 8 and 9 a.m. in-core thermocouple data indicated the
high likelihood of a substantial steam-cladding interaction.

Several questions exist with regard to the temperature data: to
what extent were TMI managers aware of it; to what extent did they
interpret it along with other data to mean that there was steam within
the primary cooling system; to what extent did they infer from this
data the existence of a steam-cladding reaction; and to what extent
was this data reported to State and Federal authorities?

The following excerpts from the record of the TMI inquiries indi-
cate the following : Control room personnel’s general awareness of hot-
leg temperatures in excess of 700 degrees, a clear indication of the
presence of steam in the hot legs; some awareness that the tempera-
tures in excess of 700 degrees meant that the steam space had extended
into the core; limited awareness that data from the in-core thermo-
couples indicated temperatures in excess of 2000 degrees above the
core; and no admission by those having managerial responsibilities
as having made the connection between the very high temperatures
and a steam-cladding reaction. One technician involved in taking the
In-core measurements prior to 9:30 a.m. on March 28 said the tempera-
tures were of & magnitude to suggest to him that, “You’ve got a melt-
down coming.” (See p. 29.) [At least one supervisor (who was un-
aware of the direct measurements made of the in-core thermocouple
voltages) has stated he inferred on March 28 from the 1:50 p.m,
pressure pulse that there had been a hydrogen explosion in the con-
tainment building, and this supervisor says that others were aware of
this event and its significance. (See pp. 71,75-76.)]

D. HOT-LEG TEMPERATURE

Hot-leg temperature data at TMI-2 were normally presented on a
computer printout and on a strip chart recorder mounted in the re-
actor control room. The computer was programed to record data be-
tween 520 degrees F. and 620 degrees F.; when the temperatures were
cutside this range, the computer printed question marks. The strip
chart was capable of recording temperatures up to 800 degrees F. (See
Figure II.) -
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Apparently owing to the computer being incapable of indicating
hot-leg temperatures in excess of 620 degrees F., Station Manager
Gary Miller, soon after he arrived at about 7:05 a.m,, directed that a,
meter able to indicate the full range of hot-leg temperature be set up in
the control room:

When I turned to focus on plant conditions, an initial con-
cern was that the hot-leg indication was off-scale. I asked that
an extended scale readout device be connected to the hot leg
RTD (resistance temperature measuring device).

(E&E, TMI-2, part 2, p. 297.)
Miller stated that.:

. . . the extended hot leg temperature readout device in-
dicated 720°F. (Ibid.}

Any temperature exceeding 660°F at the then prevailing pressures
(which ranged up to 2,200 psi) clearly indicated the presence of super-
heated steam and probably, that the core was or had been uncovered.

The readings from the hot-leg instrument are also referred to by
Ivan Porter, TMI-2 Instrument and Control engineer, and by John
Flint, an engineer employed by Babeock and Wilcox who was sta-
tioned at TMI. Porter had been responsible for setting up the instru-
ment, and he told NRC investigators that after initially questioning
the validity of the readings he had checked some of the temperature
readings taken from instruments within the core (see below) and that:

. . . to me it confirmed that, what I was seeing on the RTD.
That we had temperatures greater than 700 degrees in the
plant, since 700 degrées was full scale on the computer, and
I was reading greater than 700 on the hot-leg RTD.
(Porter, I&E, 5/21/79, p. 15.)

John Flint recalled that at this time (sometime after 9:00 a.m.):

... Ivan Porter showed me a special setup with a RTD, that
was approximately 724 degrees. (I&E, Tape 323, p. 34.)

Flint also noted that he himself had monitored the strip chart re-
corder in the control room which was recording the data Flint re-
fers to in the preceding quote. This chart showed hot-leg temperatures
indicating superheated conditions in the primary system which in turn
indicated sections of the core had been uncovered (1.e. in a steam rather
than water environment) for a significant portion of the period be-
tween 5:40 am, and 7:50 p.n.,* the latter being the time at which a
relatively stable cooling arrangement was established. The strip chart
shows that the hot-leg temperatures rose rapidly from the temperature
at which water boiled for the prevailing pressure (i.e. saturation tem-
perature) to superheated temperatures following shutdown of the
last of the main sector coolant pumps at approximately 5:40 a.m.

Notes taken by B&W staff in Lynchburg, Va. on March 28 indicate
awareness that personnel at TMT were not using the hot-leg tempera-
ture data as indicative of the current status of core covering, In effect,
the notes state the pressurizer temperature was being used as the basis
for inferring core ontput temperature since the flow of water was from
i IEL3 I xeference to the Lo-core thonmontuDteS i Chia indioate tbe Botis Ermpera:

tures only to 820°.
¢ See figure IL, p. 18,

J --
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the reactor pressure vessel, into the pressurizer, and out the top of the
pressurizer.** The hot-leg temperature sensor was measuring the tem-
perature at the top of the hot leg where steam and/or noncondensible
gases were blocking flow through the steam generator. Therefore, the
temperature at the top of the hot leg was more indicative of tempera-
tures that had existed earlier (when the core was uncovered, e.g. at T
a.m.) rather than later in the morning (e.g. 11 a.m.) when it was be-
lieved that the core was probably being cooled via high pressure in-
jection flow through the core and out the pressurizer,

On September 4, 1980, Zewe engaged in the following dialog con-
cerning the hot-leg temperatures and significance thereof :

Q. On 3/28 did you recognize that the temperatures which
were in the 740 to 800 degree range, those temperatures in ex-
cess of 705 degrees meant that the system had to contain super-
heated steam?

A, Yes. Once we had seen that the temperatures were that
high and we consulted the steam tables, yes.

Q. Did you also recognize that it was above the critical tem-
perature for steam ?

A, I really didn’t correlate that with the critical tempera-
ture for steam,

Q. When you were looking at the steam tables and recog-
nized that superheated steam existed in the primary system,
with whom did you have conversations regarding this super-
heated steam ?

A. All those present in the control room from the operation
staff and from the management that were there were aware
of the conditions but I really do not recall at when with who.

(Zewe, I&E, 9/4/80, p. 18.)

In an interview with I&E inspectors on July 11, 1979, Kunder re-
called (Tr. at 11) having been aware on March 28 that hot-leg tem-
peratures were ¢, . . in the order of 700 or 800 degrees.” On Septem-
ber 18, 1980 Kunder engaged in the following dialog with SIG
investigators:

Q. How did the high hot leg temperatures figure in this
evaluation?

A, We were looking desperately for those temperatures to
show a decrease and that would point towards an improve-
ment in our condition.

Throughout a good portion of the morning and I guess
into the afternoon, those temperatures were not responding
as we were hoping them to respond in order to use those as a
basis for suggesting core cooling was improving,.

Q. Were the hot leg temperatures disbelieved ?
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A. At the time I viewed the hot leg temperatures of being
representative of voiding steam in the core, I visualized the
reactor cooling system as being steam bound in the upper
section of the core and hot legs themselves, Since we were
relieving steam through the electromatic relief valve at vari-
ous portions of time in the morning and afternoon, that we
were removing some heat. We could not confirm from those
indications whether that removal of heat was adequate to keep
the core safely cooled or improve the cooling of the core. We
did not have indications that would conclusively confirm that
the core was covered in its entirety.

I believe that there was some possibility that we were
having steaming in the core which was contributing to some
voiding and T guess in a technical sense you could say the
core was not fully covered but it was being cooled to some
extent. That is the way I think I perceived things at that time.

(Kunder, SIG 9/18/79, pp. 54-55.)

On September 4, 1980, Kunder engaged in the following dialog
with I&E investigators:

Q. George, you have previously testified that on the morn-
ing of March 28, 1979, after the reactor coolant pumps were
shut off, the hot-leg temperatures steamed up. You were im-
pressed by the magnitude of 700 to 800 degrees of the hot-leg
temperatures. You perceived the core as being cooled by over-
heated steam. That is, you were considerably in excess of the
saturation temperature.

And, you never disbelieved the hot-leg temperatures be-
cause you had more than one RTD telling you the same in-
formation,

Did you at any time on March 28, 1979, discuss this infor-
mation or its implications with Messrs. Miller, Rogers, Flint,
Herbein, Zewe, Mehler, or Chwastyk?

A. T would have been engaged in various strategy discus-
sions with Mr. Miller, and Mr. Rogers, throughout the morn-
ing, and that information was a parameter that was a factor
in those discussions. But I don’t remember any specific dis-
cussions. I just remember that at various times we assem-
bled in the shift supervisor’s office, and perhaps out in the
control room, and discussed what we were going to do next
‘because we recognized that we did have a need to establish
cooling that we could identify with, and conclusively say
was a situation that was under control.

I really cannot remember any specifics, though.

(Kunder, I&E, 9/18/80, pp. 11-12.)

A. No, I never dishelieved the hot leg temperatures. I
thought they were about 800 degrees, in that range.

Y think that we had believed in those because we had more
than one RTD telling us the same information.

Q. So what you are saying is the hot leg temperatures
showed you that you might not be getting out of the core
cooling with this particular mode of cooling ?

42 NUREG-0760, p. 111-8.

Ross’ recollection of his awareness on March 28 of hot-leg tem-
peratures was expressed to I&E investigators on September 24, 1980 in
the following dialog:

Q. Mr. Ross, others have testified that the hot-leg tempera-
tures which were measured by the digital voltmeter set up
by Mr. Porter were known by think tank members and dis-
cussed in the meetings.

,
;
#
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Were you aware that the instruments indicated tempera-
tures of 700 to 800 degrees Fahrenheit?

A. T was aware they indicated temperatures wround 700
degrees.

Q. What was your assessment of these temperatures? What
did they mean to you?

A. They meant to me that I didn’t have a cooling method
for the core, is what it meant at the time. Today it means
something different to me, as it does.to any operator, But at
the time 1t meant to me that I didn’t have an adequate cool-
ing method in the core. o

b(lQ. And you related it to method rather than coolant avail-
able? —

A. T don’t think I ever said, Oh, I've got a low level. I think
I said, hey, I’'m not removing the heat, '

Q. Did you at any time on March 28th discuss the implica-
tions that you drew of these temperatures with Mr. Miller.

A. T think we did discuss them in the think tank.

{Ross, I&E, 9/24/80, p. 25-28.)

E. CREDIBILITY OF IN-CORE THERMOCOUPLE DATA

Other sources of temperature data were the 52 thermocouples in-
stalled inside the reactor pressure vessel above the fuel assenblies.
These thermocouples sensed water (or steam) temperatures at par-
ticular points across the top of the core. Each thermocouple provided
an indication of the temperature conditions above a particular fuel
assembly while the hot-leg temperature sensing devices (discussed
above) normally indicated the awerage temperature of water (or
steam) leaving the reactor pressure vessel. There were, in fact, large

differences between average temperatures as measured in the hot legs

and the peak temperatures measured by the individual in-core thermo-
couples. It was these peak in-core temperatures that confirmed not
only that the core was uncovered, but that the zirconium cladding was
reacting with steam, producing hydrogen and zirconium oxide.

One or more TMI personnel showed an early and continuing inter-
est in the in-core temperatures. They instructed the computer to print
these temperatures at about 8:34 am., 8:47 am., 11:10 a.m., 12:40 p.m,,

4:11 p.m., 6:30 p.m., 7:59 p.m., 8:56 p.m., and 9:56 p.m. Between -

6 a.m. and 6 p.m. the temperature data for at least 40 percent of the
thermocouples (EPRI, Fig. cl-11) were printed as question marks, in-
dicating either that the thermocouples had failed or that the tem-
peratures were in excess of 700 degrees F. Because some of the thermo-
couples alternated between indicating question marks and tempera-
tures less than 700 degrees, it was more plausible that the readings
were indicative of temperatures in excess of 700 degrees than indicative
of instrument malfunction.® Moreover, if many had been damaged
while others continued to function, this in itself would have been a
reasonable indication that something major had happened in the core

& By approxlmately 12 :45 a.m. on March 29 the thermocouples were mostly indicating

temperatureg less than 700 degrees and were apparently used thereafter ag a prime indj-
cator of core conditions,
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resulting in disabling of the thermocouples. The following excerpts
from interviews conducted by TMI investigators indicate that TMI
personnel did in fact believe the in-core thermocouples were providing
useful information.

John Flint, Babcock and Wilcox engineer stationed at TMI, told
General Public Utilities investigators in an interview held on
April 20

. shortly after 1 came in we also started calling up on
the computer the in-core thermocouples attempting to estab-
lish what had happened in the core. Many of them were indi-
cating questions marks which indicated that they were
greater than their 700 degree F range. Only one or two
seemed to indicate that they were in fact bad. These tempera-
tures were monitored for the rest of the day to follow what

was happening to the core.
(Flint, GPU, 4/20/79, p. 5.)
Flint also told NRC I&E Inspectors that:

When we first started dumping them out (i.e. calling up
the in-core thermocouple data from the computer) many of
them had question marks, which indicated they were above
their normal scale of 700 degrees not printing out “bad”
which would indicate that they had failed, Over the next few
hours these thermocouples gradually came back on seale[ ;]
we recovered more and more of them and towards late after-
noon I believe we had most of them indicating on scale.

(Flint, I&E, Tape 58-59, 4/23/79, p. 8.)

Gary Miller stated to IE inspectors:

I was never trained that those thermocouples were too
much of a device you were to use but I used them because
they were the only indicator [of] what was going on in the
core T had that was direct, So, T did utilize them but only
to tell me that what T had was that severe, more than to
preseribe a procedure or action or something.

(Miller, 1&E, Tape 160, 5/%/ 79, p. 12.)

Ivan Porter told NRC investigators:

.+ . I believe shortly after 7, he [station manager, Gary
Miller] asked me about the readings on the in-core tempera-
ture detectors, and I punched out several of them [le.,
asked for computer printouts] . . . :

(Porter, I&I, Tape 237, 5/21/79, p. 14.)

Porter said he reported the results (i.e. temperatures in excess of
700 degrees F.) to Miller who asked Porter whether there was any
way of measuring the thermocouple voltages in order to determine
how much in excess of 700 degrees the temperatures might be. Porter
told Miller that he thought he could get the information by connect-
ing a digital voltmeter directly to the wires leading from the reactor
core and measuring thereby the voltages (and therefore the tem-
peratures) being fed into the computer, At this point there are varying
recollections as to exactly who it was that Porter told to make the

__————_
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measyrements, as to how many measurements Porter requested, and
as to the disposition of the data that was obtained.

In any event, four technicians in addition to Porter either par-
ticipated in making the measurements, or observed as they were being
made. One technician, whom the NRC investigators have designated
Instrument Man B (IMB) in deference to his wish for anonymity,
stated that:

+ « «» Two of the thermocouples, the first few we had meas-
ured, were arcund 700 to 800 degrees, specific temperatures
I ean’t quote you, I don’t know. We had taken one off and
we had measured 2600 degrees in and about that vicinity,
it was very close to that. At that time neither one of us
believed that this was a true reading because after seeing two,
three that were 700, 800 degrees, 2600 was hard to believe so
we decided to take a few more off, . . . I believe through
the course of testing thermocouples, we had at least 10 or 12
we had disconnected the total. We had seen temperatures
ranging anywhere from I know there was a bottom of about
690 degrees to uppers of 3700 to 4000 degrees.

(IMB, I&E Tape 315, June 20, 1979, p. 11.)

While cladding temperatures probably did exceed 3,500 degrees,
there is disagreement as to whether temperatures as high as 4,000
degrees were actually measured since it is unclear that the thermo-
couples would funetion at such temperatures. There is general agree-
ment, however, that at least five people (Porter, Maintenance
Foremen Bennett and Gilbert, Instrument Man Thomas Wright, and
Instrument Man B) were directly aware of the instrument readings
indicating temperatures in excess of 2,000 degrees F.; that is, tem-
peratures at which there would be significant production of hydrogen.
According to IMB, Porter guestioned the validity of the measure-
ments which consisted of four or five readings; and the technicians
verified them using another meter (Ibid, pp. 14-17} to make meas-
urements of 51 of the 52 thermocouples. Nine of the 51 were in
excess of 2,000 degrees F. Where there was overlap, the second set
of measurements, {aken shortly after the first, confirmed the first set.
TMB told the NRC investigators:

Now the second set of readings did in fact correlate the
original set of readings that was taken with the thermocouple
reader. The general feeling at least amongst Jim (Wright)
and myself was that the readings we had were true and accu-
rate. All five of us that were present there did in fact visually
see the actual readings we had taken bhoth off the thermo-
couple reader and millivolt reader. All five of us did in fact
verify that the millivolt reading through the conversion table
was correct. So I am sure we didn’t read the wrong table or
the wrong one or something of that nature.

(IMB, I&E Tape 315, June 20, 1979, p. 18.)

Bennett, Wright and TMB have stated with varying degrees of
certitude their conclusion that the data indicated the core was un-
covered. IMB-told the investigators:

&
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. it was the general consensus amongst the instrument
people there that the core was definitely uncovered, we kind
of found it hard to believe that this many high temperatures
that we had seen that all those incores would have been bad
and the only way that they could have went bad that rad-
ically would be an uncovering of the core, and a super over-
heating. (Ibid., p. 17.)

Bennett:

We had possibly uncovered the core was the only way we
could see that you could have obtained temperatures of that
magnitude. (Bennett, 1&E, Tape 311, 6/19/79, p. 18.)

Wright:

I feel then that there was a definite sign then that the core
had definitely been uncovered to the point where it suffered
damage. But it, I still say that, you know, I’'m there to take
the data. I'm not there to analyze it. So I gave them my per-
sonal opinion as in the, yeah, 1 do believe we did suffer some
damage there. (Wright, I&E, Tape 310, June 15, 1979, p. 14.)

Porter has stated that after the first four or five readings had been
taken that he brought the data to Miller; that he (Porter) told Ben-
nett that he (Bennett) could continue to make measurements if he de-
sired but that Porter did not see what use they would be. Porter has
been anibiguous as to whether he was aware on March 28, that a second
set of in-core measurements was made. The following are excerpts
from Porter’s discussions with NRC investigators with regard to cir-
cumstances leading to the taking of a second set of in-core thermo-
couple measurements and Porter’s awareness of them:

PorrER. Well, we couldn’t get readings on the computer, so
that’s why we went downstairs. And we took the readings of
the digital indicator. On the digital indicator you have to
disconnect and hook up each one. And with the numbers I was
getting, I couldn’t see the value in reading them that precisely.
So, they went ahead and took a complete set with just read-
ing the millibles (sic, millivolts) on the terminals.

Fasano. The second set confirmed the fivst ¢

PortER. I don’t recall seeing 7 millible (sic, millivolt) read-
ings again, at that time. In fact, it was sometime later, I was
‘even aware that they existed. I guess I forgot they took them,
quite frankly. I’'m sure they must of have told me. Well, they
do confirm it though. They are still scattered anywheres from
200 degrees to 2,500 which is about what I saw on the digital
readout. There are just more of them.

# * * * *

Q. Do you know why additional readings were taken ? Did
you direct additional readings to be taken ?

A. (Porter) I don’t think I directed it. I think Skip
[Bennett] and I discussed it, and I told him it was his option,
if he wanted to, and to go ahead and use the millivolt reader
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But T didn’t see the value we were going fil_le ntatifhg)orhogg oft 220{) gqgrl'fef fa}];riﬂheti't and the:tlt}l;e{:
eadings. But I dmdn’t see tae v : ‘e that was about 1 hin 00 e time , . . )
Eg gléeff*}gsnlfﬁg lxgﬁfiillgs, considering the spread of values we t;(;l}.le bi loo‘ked at the post trip re . . . nob the post trip
were getting, and I knew we had readings that were too low review . . . the sequence of events that had typed out of the
to be real. - iy computer that morning and then myself and Mr. Gilbert
(Porter, 1&E, 9/24/80, p. 7.) returned to the Unit 2 instrument shop.
. . . N ; (Bennett, I&IX Tape 311, June 19, 1979, pp. 18-19.)
i e - In answer to a question as to whether after making the second set
Q. Did Mr. Bennett inform you that a complete set of read- of in-core measurements the information had been reported to Ivan

ings had been taken ? Porter, Wright recalled:

A. {Porter) I don’t recall that he did.
. When did you learn that a complete set had been taken?
A. (Porter) I believe it was May Tth.

(Porter, I&E, 9/24/80, p. 12.)

Nelson Bennett who supervised the technicians in the course of their
making the measurements engaged in the following dialog with
NRC mvestigators in which he recalled he had informed Porter that
a complete set of measurements had been taken :

Mr, Crare, Who took the sheet on which the readings were
recorded up to Unit IT Control Room?

Mr. Bes~err 1 did.

Mr. Crare. Was Ivan Porter informed a complete set of
readings had been taken ?

Mr. Bexxerr, Yes, he was.

WrieaT. Yeah. He [Ivan Porter] wanted us to take down
what all the readings were with all the point numbers and we
had, again, we just had like a scrap of paper with us that
we marked this stuff down on. And we took all the readings,
you know, as in .1 through .20, I'm not sure how many points
there are, but we took them all down with the corresponding
millivoltage readings next to them and we turned them in
to Ivan. I'm not sure if it was directly to Ivan or if we gave
them to, say, Doug or Skip or whoever. But, eventually we
were supposed to get to Ivan, I'm not sure, I'm very sure he
saw them, you know, but I don’t know if he saw the con-
verted figures as far as what the temperatures were. He, you
know, we had thein in millivolts then.

(Wright, I&E Tape 310, June 15, 1979, p. 18.)

Mr. Crae. Was anyone else in the Control Room informed, IMB’s recollection concerning the reason for the second set of
or who would have overheard that ? measurements and Porter’s awareness of them is related in the fol-
Mr. Ben¥ETT. T don'’t believe so, lowing dialog with NRC inspectors:

Mr. Crare. And do you remember what you reported to
Ivan Porter when you told him a complete set had been
taken?

Mr. Bexwerr. T don’t remember the exact words.

My, Harester. Do you recall what the substance of your
conversation with Ivan Porter was when you told him about
the readings?

Mr. Bexnerr, Yes, vou know, I’'m trying to think now.

I remember he had obtained the initial readings we had
taken down there and converted to temperature and I believe
it was just, more or less, a statement that I had completed
a complete set of all the thermocouples, written them in the
Readings Book and placed on the Computer Council (sie,
counsel ),

{Bennett, I&E, 9/29/80, pp. 6-1.)

In a previous discussion with NRC investigators, Bennett also re-
called having informed Porter of the complete set of measurements:

CreswrrL. So after vou complete the measurements in the
range of 8:45, 8:50 what happens then?

Bexyerr. Myself, Mr. Gilbert, Mr. Yeager and Mr. Wright
proceeded up fo the Control Room. I believe Mr. Wright and
Mr. Yeager then returned to the Unit 2 instrument shop. I
had placed the computer . . . the point identification book
back on the computer console. T had informed Mr. Porter that
there was several thermocouples that were extremely hot in

CrEswELL. Who was present at that time?

IMB. That’s Mr. Benneit, Mr. Gilbert, Mr, Porter. Qkay
Mr. Porter kind of doubted our word and didn’t believe the
readings, [Note: This presumably refers to the first set of
readings.]

Fasanvo. How do you know he doubted your word?

IMB. . ... he did turn around and look at us and says
T don’t believe your readings. Are you sure you're taking
your readings correctly or is the thermocouple connected to
the reader properly, So after assuring that, he wanted a veri-
fication that the thermocouple reader was working so the only
verification we could really give not having type “K” mate-
rial around to check it out was to get millivolt reader and
measure the actual voltage coming up from the incore. So
at this time I don’t know who went up to get the meter, T be-
lieve 1t might have been Mr, Gilbert or Mr. Bennett went up
to get a millivolt meter, (IMB, I&E Tape 315, June 20,
1979, pp. 14-15.)

& * * * *

IMB. Anyhow getting back to the subject, we had obtained
a digital voltmeter with a cross reference table for voltage
to temperature wise for Type K Indicators and we had re-
verified T would say at least 75 percent of the thermocouples
we had originally taken readings on and especially the hot
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ones, the very hot ones, the 2600, 3000, 4000 degrees one we
had seen. The two instruments both agreed with each other
so at that time Mr. Porter had left the room.

(IMB, I&E Tape 315, June 20, 1979, p. 16.)

In his statements to NRC investigators Porter has been ambivalent
with regard to what he believed the significance of the in-core data
to be. When asked whether he believed a reading of 2300 degrees to
be anomalous, he stated : :

I didn’t know. I guess I was afraid it was real.
(Porter, I&E Tape 237, May 21, 1979, p. 20.)

But Porter also suggested that the measurements were not believe-
able. He said that in reporting to Gary Miller that Miller had asked
him what he (Porter) thought the thermocouple measurements had
meant. Porter told the NRC mnvestigators that he was not sure of what
his response to Miller had been, but that :

. . . my personal evaluation was that th h )
couples) had been destroyed. ey (the thermo
(Ibid., p. 19.)

IMB told the investigators, however, that he had told Po

- rter that
he (IMB) believed the temperatures rea,a,dings (presumably the initial
four or five readings) indicated that the core was uncovered. IMB’s
recollection concerning his discussion with Porter regarding the

significance of the in-core readings, as deseri i
Signi 25, scribed in part on page 24,

CreswiLr. IMB, is there any doubt in your mind at the time
all the measurements are completed that Mr. Porter has been
told by the people down there that they feel the temperature
indications indicate the core was uncovered.

EMB. Did he believe us?

RESWELL. | say is there any doubt in your mind that he
ll;x;igl I;?)ii(;).een told or that he had been told, sorry, that he had

IMB. Ol, no, T personally told him that and he was physi-
cally there to read the readings. He saw the actual tempera-
tures we had. This is why the first time he didn’t believe it.

Fasawo. Fasano speaking. When the verification of the
measurements were made, using the millivolt meter was the
information then given to the same individuals and how, what
was the response to the second set of readings that tended to
verify, at least correlate to the original readings.

IMB. OK. Now the second set of readings did in fact cor-
relate the original set of readings that was taken with the
thermocouple reader. The general feeling at least amongst
Jim and myself was that the readings we had were true and
accurate. All five of us that were present there did in fact
visually see the actual readings we had taken both off the
thermocouple reader and millivolt reader. All five of us did
in fact verify that the millivolt reading through the conver-
sion table was correct. So I am sure we didn’t read the wrong
table or the wrong line or something of that nature. At that
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time between Mr. Bennett and myself, Mr. Wright, Mr. Gil-
bert, we had pretty well came to the conclusion the core was
uncovered. I believe Ivan (Porter) didn’t really want to be-
lieve what was really taking place. I don’t know whether it
was an attitude of, “hey, your measurenients are wrong, you
guys don’t know what the heck you're doing or whatnot.” I
think the general consensus throughout the whole first day was
number one nobody really knew what was actually happen-
ing, number two, some that had an inkling of what was hap-
pening didn’t really want to believe what was going on. Once
you start seeing a temperature of 3,000 to 4,000 degrees in a
core, well. . . the first thing that starts coming to mind, you've

got 2 meltdown coming. The core is uncovered.
(Ibid, pp. 17-19.)

Bennett has stated that he had the feeling that Porter agreed the
temperatures indicated the core had been uncovered.

CresweLt. A fter the second set of measurements was taken,
do you recall any discussion, any further discussion of the
core being uncovered ¢

BexxEerT, Yeah, I believe that came up as a topic of discus-
sion and we, I can’t remember who said what, . .. there was no
formal statements made down there at that time, just the tech-
nicians, and myself and Mr. Gilbert talking. It seemed ... I
was under the Impression that the core had possibly been un-
covered.

CresweLL. Did you make a statement to Ivan Porter to that
effect?

BenNerT. Yes, I believe we did when he was down there
(i.e. when the initial 4 or 5 measurements were being made),
and we had pretty much taken to believe the first reading
we got up around 2000 degrees.

CreswrrL, What was his response?

BexnEerT. I don't really remember what his verbal response -
was. I have a feeling that he was more or less in agreement
with everybody else that was down there. We had possibly
uncovered the core was the only way we could see that you
could have obtained temperatures of that magnitude.

(Bennett, I&E Tape 311, 6/19/79, pp. 17-18.)

Wright’s recollection as to whether Porter believed the in-corve
measurements:

Cereswerr. OK. Did you or did anybody with yon make a
statement that they thought that the core had heen uncovered ?

Whrienr. My partner who works primarily in Unit 1 we
have four people per shift, usually, and two people in Unit
1 and two people in Unit 2. My counterpart, I suppose, the
First Class on the team that Unit 1 was also along as my
helper in the relay room, his name is Bill Yeager. He had made
the remark that the core’s uncovered, “Look at that. The core’s
uncovered.” Now, again, people say things, but that’s, he did
come up and say that.
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, . have a control, we were out of control. We knew the situation
tha(i'RgESWELL. OK. Was Mr. Porter there Whel_1ever he said was one we hadn’t anticipated too many times here,

WrreHT. Ivan came down, ltke I said, when we were almost . (Miller, I.&E Tape 159, May 7, 1979, pp. 51-52.)
done taking the first five readings and by looking at the one It remains unclear with regard to who saw the total set of data ob-
that was 2,000 degrees, he (IMBf, you know, he turned around tained from the in-core measurements. This data when plotted on a

and said to Ivan, “Look, you know, it’s uncovered. You got i map of the core showed hot regions within the core and cold regions on
2,000 degrees down there.” But, of course, you know, you _ the periphery. See Figure III.
can’t really make that type of decision, but that’s what he did — -
say. ) Fieure 11X
Crrswerr. You would be careful about making a decision
based on one reading, is that what you’re saying ? , vtz 8 4 5 8 7 B 9 10 M o123 Mo
WrigHT. I, myself. .. A A
CresweLL. You personally . . . : L
WricHr. I, myself don’t stick my foot in my mouth, to B "V 2811 325 B
speak. I've learned enough to step back and look at things a ' Cen
little bit more before I jump to conclusions, and . . . ; c _ 469 957 | 325 C -
CresweLL, After the second set of figures, where a second : oo
set of measurements were made. Do you feel that a statement : D 1196 500 217 D
like that could be made , . . | N
WrcaT. I feel . . . ? E 599 1926]  [2580 326 : E
CreswELL. More rationally . . . '
Wriaar, I feel then that there was a definite sign then that F 8O 236612378 3231555 - F
the core had definitely been uncovered to the point where it
suffered damage. But it, T still say that, you know, I'm there G 375 22721774 1808 1875 234 G
to take the data. I’'m not there to analyze it. So, T gave them ! '
my personal opinion as in the, yeah, I do believe we did suffer H 260 |, 2452 1285(2176 1852 H
some damage there. :
CresweLL, That’s the time . . . | K 1811 632 1760 K
Whrietrr, Which, by that time Ivan already knew that any- ; L
how because he had said, “Yeah, it doesn’t look good,” or L 373 |1566 382 206 1774
something similar to that. Like I said, we were doing quite a M
few things and quite hectic. M 323 27 2327 348 252
(Wright, I&E Tape 310, June 15, 1979, pp. 18-14.) N 1 78 |2167 N
Whatever it was that Porter believed sbout the validity of the !
in-core data and whatever he actually told Station Manager Gary 0 356 | 462 1138 308 o
Miller, Miller told NRC investigators: ‘ o
. . . {T)he instrument tech came back and Ivan told me '} P 2
that some read 200, some read 400 and some read 2500 and 1 A 350 475 R
some didn’t read. Then he explained to me that if they were
really hot they would melt and form other junctions and that - v z a 4 5 6 7 8 9 10 11 12 13 14 15
the calibration wouldn’t be good anymore. So you know the °
bottom line here was that they [the in-cores] are hot, they : ‘ _ .
were hot enough that they scared you, as far as what you’re Figure CI-12. Map of Core Exit Temperature (F]
lm%{ing gor. It told I%e that thﬁ reason the computer was off . 240-330 min.
scale at 700 degrees F. . . . The in-cores were reading any- . .
where from 256% or s0, and T picked 2500. Tt could havge begn Mike Ross, a TMI"I superintendent, who was afrrllember (c)lf %he
higher than that. But that you know, T was looking for a group making decisions on March 28 engaged in the following dialog
gross indicator and 1 had it. . . . T know that we were super- with NRC investigators:
heated and all that sort of thing. I don’t think we tumbled to Honrer (NRC investigator). Okay. Do you recall in the
that kind of lodge [sic, logic?] but we just know we didn’t discussions, think tank discussions, that the thermocouple

temperatures were, in fact, brought up in the discussions?”
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Ross. Thermocouple temperatures were brought up to Gary
Miller, and I guess the bottom line they got out of that, was
that they were not conclusive. It showed the core was hot,
basically. I was going to say his range varied, very scattered.
He had like . . . He was saying he had various temperatures
seattered throughout. So, well, Gary and he discussed it, and
basically I think the bottom line was yeah, the core is hot, or
it is at least hot.
: (Ross, I&E Tape 226, May 19, 1979, p. 42.)

That the in-core thermocouples had indicated temperatures in ex-
cess of 2,000 degrees (implying probable hydrogen production) was
apparently not reported to the NRC during the first few days of the
accident. Victor Stello {then NRC Director of Operating Reactors
under Harold Denton) said he had not known of such measurements
until the week of April 1. Roger Mattson (Director of Systems Safety
under Harold Denton) stated to the E&E Task Force on May ¢ that
this was the first he had heard of such temperatures.

Stello, however, had been concerned on March 28 about data indi-
cating superheated conditions in the hot-legs. He requested computer
printouts of the in-core thermocouple data. There ensued the following
dialog between Three Mile Island and the NRC’s Incident Response
Center in Bethesda:

Voice. First of all, I can’t get the in-core temperatures.
Okay?

Vorce. You cannot get them ?

Voice. They print out question marks.

Vorice. They print out question marks?

VoIce, Yes.

Vorce, Okay, what's that mean ¢

Voice. That means that either the computer point is messed
up-—okay?

Voice. Yes.

Voice. Or that the line—you know, the—where you sense
it, that line’s broken or something’s messed up with that line.
Okay? They were printing earlier. Yeah, the computer just
won't—the computer won’t spit out a good number for them.
They’re trying all of them to see if we can get any of them

to print. Okay?
(01-033-CH 2/20-MEM-10.)

Based on the foregoing discussion, NRC I&E investigators stated.
that at approximately 4:10 p.m. on March 28: “Reported incore tem-
peratures unavailable. Supervisor (at TMI) reports to NRC they
(in-cores) are all printing question marks which means either the
computer point or the sensor is malfunction (sic).”

(NUREG 0600, TA-101.)

Yet practically coincident with the conversation in which the NRC
was told that the computer was printing out question marks, the
computer was in fact displaying not only question marks but also
two on-scale readings, one indicating that thermocouple 9-II was
showing a temperature of 596.9 degrees F., and the other showing
thermocouple 6-L indicating a temperature of 562.1 F. Both tem-
peratures were indicative of superheated conditions in the core and
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the likelihood that the reason for the question marks was high tem-
perature rather than a malfunction of the instruments.
A reproduction of the computer printout follows:

CTEI02:13 182.7 135.1 590 MWL T 457.5  SHl. BU1,0 V6.3 2an.C
O 16vI10:13. _182.5 123.9 597.5 W7G6.0 656.6 535, h11,3 3753 235.¢
T16:311:32° DATA 0LY3 1M THCORE T/C &1 TE
16:11:h1__DATA U4 1M IHCORE T/C | 9-H TEUR
NN 16:11:49 DATA  OB95 1M IHCORE T/C 9-G ToMp
© o 1G:11:57_ _DATA 086, 1 INCORE T/C . §-F TEAP
16:17:06 DATA 0457 1M INCORE T/C Y- Thw

O 15:12: 14___GROUP TREND :

OPERATUR GROUP € }
... 1032 038G _0390__038Y OuGS 033 0472 0535 0469

e 16:12:51 182.2 121.9 5911 B76.4 L5G.0 501, h20.8 3756.3 185.0
' 16:13:iL__DATA __0495_ 14 |HCORE T/C 7-F TR ]
i 16:13:53 DATA 00uY I INCORE T/C 7=E TEWP
e) 16:36:0% _DATA 0500 14 INCORE T/C 6-G TEMP
T8 14012 TOATA T0B01T M INCORE T/C 5S-G TEAPR -
16:14:22  GROUP TREWD - e
s OPERATOR GROUP €

L _1032__0336_ 03900339 OuGH 0303 _0hT¥2_ 0uS3 NGy
16:15:02  152.0 116.7 591.0G 477.9 455.2 503, hi0.5 375.5 25,7

o C1G:15:54%  DATA_ 0502 1M JNCORE T/C S-H TEW  —277.7
16:16:03 DATA 0503 1M IHCORE T/C  5-K THW -T2
16:16:13__DATA_ 050k [M_INCORE T/C _G-L Tam_  seell

o 16:16:22 GROUP TREND

o OPERATOR GROUP C___ o
1052 03280 0390 0389 Oou6d 0313 nhT2 Q43 LG

> 16:17:03__ _181.8 11726 591.1 478.2 A543 SUS, BECL3 3T6.L 20500
1G:17:5%  DATA 0505 114 [WCORE T/C 7-M TR -727,?

o 16:18:03. DATA. 0506 M4 IRCORE T/C | 8- T2 L O
o 16:13:13  GROUP TREND e

__OPERATOR GHOUP C
1032 0336 030 0329 0462 03 0472 0423 NusY
o 16:13:50 _181.6 107.0 591.7 473.9 hSu.1 Sui. %20.0 375.% 205,10

1he1-67  DATA 0SQ7 |4 TNCORE T/C  9-N TENW =7

Although the in-core thermocouple data was printed at least 9 times
between 8:00 a.m. and 10:00 p.m. on March 28 there appears to be no
record of any set of such data having been transmitted to the NRC’s
Incident Response Center in Bethesda.

I}, NEUTRON DETECTORS

TMI-2 instrumentation included neutron detectors mounted out-
side the reactor pressure vessel and 52 strings of detectors mounted
inside. Both in-core and ex-core detectors are installed for the pur-
pose of providing operational data; during normal operations, the
In-core neutron detectors indicate power production at various loca-
tions within the core. During the TMI accident both in-core and ex-
core detectors provided data indicating the core was uncovered,

The ex-core mstruments indicated increased neutron levels. These
were interpreted initially as indicating that the reactor was near the
critical point where a self-sustaining chain reaction might be oceur-
ring. The operators believed that tl%is might happen as a result of
insufficient boron concentration in the primary system coolant. In
actuality the apparent increase in neutron flux resulted from the fact
that neutrons—produced at small rates in a reactor core even when
the reactor is subcritical—because of voids in the core, were more
likely to be leaked from the pressure vessel and were therefore reach-
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ing the ex-core instruments in greater numbers. In short, the increased
neutron flux was due to the pressure vessel having lost water and
not to a restart of the chain reaction. o

The in-core neutron detectors also yielded data indicating that the
core was uncovered and the depth of the uncovering. Once the water
level went below the neutron detector and the temperature of its sur-
roundings rose, the detector responded to the higher temperatures and
became, in effect, a temperature sensitive device which provided
indirect indication of water level in the core. (See figure I'V.)
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The record is unclear as the extent to which the TMI supervisors
used the neutron detector data as an indication that the core had been
uncovered. The record shows that increased counting rates were ini-
tially interpreted as an indicator of the reactor going critical. As a
result, additional boron was injected into the primary cooling system.
During the morning of March 28, B&W engineer John Flint looked
at the neutron detector data and concluded that in all probability the
increased counting rates were due to a change in the leakage path.
Flint told the I&K inspectors:

Indications for the source and intermediate range (neutron
detectors) appeared to be normal, for this period of time fol-
lowing a shutdown condition, I did notice, however, that
there were several blips on the recorder for source/inter-
mediate range and in conversation with Ed Fredericks he in-
formed me that they thought at the time that they were
going critical and that they had added additional boron to
the system. At this time, I informed them that in all proba-
bility this was not the case, that there had been a change in
leakage flux path from the reactor core to the detectors and
it was not in fact the case the reactor going critical again,

(Flint, I&E Tape 58 & 59, May 23, 1979, p. 4.)

E, HIGH RADIATION LEVELS IN REACTOR COOLANT SYSTEM AND IN
CONTAINMENT BUILDING

At 6:35 a.m. a radiation monitor mounted at the top of the contain-
ment building indicated radiation levels of about 0.1 Roentgen (R)
per hour. By 7:30 a.m. this monitor was indicating levels in excess of
10,000 R per hour ® in the vicinity of the monitor due to fission product
gases near the top of the dome. (Approximately 50 percent of persons
exposed to this dose rate would receive a lethal dose in about. 4 min-
utes.) These radiation levels implied that radioactive fission product
gases had been released from a significant fraction of the fuel rods; the
only way such a release could have oceurred would have been through
development of cracks or perforations in the cladding.

At approximately 8:50 a.m. on March 28, a reactor coolant sample
was obtained by technicians who, in order to obtain it were required
to enter a room where radiation levels approximated 200 R/hour.
Analysis of the sample and knowledge of the procedure by which it
had heen obtained would have indicated fuel rod failure much more
extensive than that publicly reported on March 28. The record is-un-
clear as to who among the TMI managers was aware of the sample or
the conclusions reached from analyzing it. It is also unclear as to the
time at which the NRC was informed of the analysis. The taking of the
sample (but not the circumstances of its analysis) is discussed at
length in Section 1T of NUREG 08600.

F. UNCOVERING OF THE CORE

As the primary cooling system continued to lose water, the water
level in the pressure vessel dropped below the tops of the fuel rods.
The fuel was then cooled by steam rather than water, and as the water

° Miller recalled that at about 7 a,m. the dome monitor was {ndicating on the otder of

50,000 R/hoyr.
[Miller, Tape No. 158, 5/7/79, p. 26.]
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level dropped further, cooling became inadequate. The temperature
of the zirconium tubes holding the uranium fuel pellets rose to a point
where the zirconium reacted chemically with the steam, producing
the hydrogen and zirconium oxide,

The manifestations of the core being uncovered have been discussed
in previous sections: superheated conditions in the hot-legs and above
the fuel, high radiation ievels in the reactor containment building, and
high neutron fluxes outside the pressure vessel. Several of those present
interpreted this information to mean the core had been uncovered.
Others recall being unsure as to whether it had been uncovered or not.
The recollections in this regard as presented to TMI investigators
are as follows. .

As is indicated above, the technicians who measured the in-core
thermocouple voltages concluded that the high temperatures they ob-
served mplied that the core had been uncovered. (Supra, p. 25.)

John Flint, the B&W engineer stationed at the site told I&E investi-
gators (9/2/80, p. 4) that 1t had been his impression on Mareh 28 that
the PORV had been open for 12 to 15 minutes and that it was not
until 2 days later that he “found out that it had been open for several
hours.” He was also apparently unaware of the throttling of the high-
pressure injection and of the direct mneasurements of the in-core thermo-
couple voltages indicating temperatures in excess of 2,000 degrees. On
the basis of temperature and neutron data, Flint did conclude, how-
ever, at 10 :30 a.m. or thereabouts that the core had been uncovered ear-
ler, even though it appeared to him that by 10:30 a.m. it was again
covered. Flint engaged in the following dialog with the Kemeny Com-
nmission interviewers. The answers are Flint’s:

Q. When you reached the conclusion that the core had been
uncovered approximately an hour to an hour and a half after
you arrived, which would be something in the order of 10 to
10:30, did you tell anyone?

A. Yes, I did. I believe I mentioned it to Lee Rogers at
the tine.

Q. What was his reaction ?

A. T believe he went to discuss it with Gary Miller and
George Kunder. C

Q. Were you present during that discussion

A. No, I was not,

Q. Did he report back io you?

A. T don’t remember him addressing that specific question,
no.

Q. Did you ever find out what discussion he had with
Kunder and Miller with respect to core uncovery ?

A. Not that I can remember, no.

Q. Did you tell anyone else that you had reached the con-
clusion that the core had uncovered ?

A. Bell Zewe, Ed Fredericks.

Q. What was their resction?

A. T would say surprised.

Q. It wasnews to them?

A. Yes,
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Q. It was news to Rogers, too, when you told him?
A. That is eorreet, so faras I know,
(¥iint, TMI Comm., 6/30/79, pp. 23-24.)

In a discussion with 1&F investigators on September 2, 1980, Rogers
was vague about his March 28 conversations with Flint and he con-
veyed the impression that he did not get the idea from these conversa-
tions that the core had been uncovered :

Q. Did you discuss any time that day the core exit thermo-
couple readings with the exception of can we really believe
them, with Miller, Kunder, Flint, Herbein or Chwastyk?

A. That’s hard to recall at all. The answer to that has to
leg temperatures, sort of backed each other up? '

(. Did you have a conversation with John Flint with re-
spect to the hotleg temperatures that he felt that the tempera-
ture indication, both the core exit thermocouples and the hot-
leg temperatures, sort of backed each other up?

A, Not that I remember, no. _ )

Q. Based on your discussions with John Flint, did you
believe that the core had been uncovered on the morning of
3/28/791

A. I never remember reaching that eonclusion at all. I more
or less felt that from the time I was there, all the indications
to me were that we had water in the core, and not trying to
put together anything prior to that. I don’t remember any
conclusion on that line whatsoever.

(). Water in the core meaning that the core was entirely
covered ?

A. T was confident of that during the time I was there, yes,

By Mr, MoseLEY,

Q. In this morning, Mr. Flint described a discussion with
youn of his inferences from the nuclear instrumentation. You
don’t recall such a discussion ?

A. No, Idon’t. The answer is no.

(I&E, Rogers, 9/2/80, pp. 27-28.)

Shift Supervisor Bill Zewe told NRC investigators, on the one
hand that “I never thought myself that the core had been uncovered,”
(IE, 9/4/80, p. 20) but also that they did not know how much water
was 1n the system which raises the question as to what the basis was
for believing the core to be covered, particularly in view of the indi-
cations that the core had in fact been uncovered. Zewe's dialog with
NRC investigators on this point follows:

Q. Did youn at any time on the day of the accident discuss
primary system inventory with Mr, Miller?

A. T don't recall the specifics, but, yes, the core cooling and
primary system inventory—not quantitatively, but was one
of the highest priorities we had, yes. But I don’t recall saying
how many gallons or whether or not the—how full the system
was, because we really didn’t know at that point.

* * x 8 * * *
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Q. I think his question, if T may, is trying to differentiate
between something that might be deseribed as a general con-
cern for inventory and one that might be described as specific.
Were the discussions centered around the fact that there was
an inventory problem?

A, We discussed at various times whether the core was
being cooled and whether the core indeed was always—re-
mained to be covered, and we concluded that it was.

By Mr. HoerrLing.

Q. Who are the “we” that you are referring to?

A. Operating and managing staff that was in the control
room at the time,

Q. Did that include Mr. Miller?

A, Mr, Miller and Mr. Ross,

Q. Mr, Rogers?

A. Ross.

Q. T understand that. Mr. Rogers?

A. Mr. Rogers was there. I am—some time during the day,
ves, he was there during some of the conversations, but when
he arrived and that, I’m not sure of that.

(Zewe, 1&E, 9/4/80, pp. 27-28.)
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Kuxper. Well, it indicated that the core had been uncovered
and that we thought that we were getting at least cooling to
the core such that effectively it was covered. It probably had
a lot of voids in the thing but it was being cooled and cooled
through the superheating mechanism cause I know it was
sometime in the middle of the morning when we were meet-
ing with Gary and Lee Rodgers and so forth. The thing that
was scaring me was the thought that we were putting water in
the core from high pressure injection and it was boiling off
and concentrating boric acid and I was really scared that we
would end up blocking flow lanes and stuff you know with the
boric acid unless we'd get enough cooling water near to really
get some sort of circulation and the only circulation that we
could conceive of getting was to blow fluid out the electro-
matic relief valve which was the only place that we could find
any kind of venting path and hopefully carry over whatever
other mechanism would exist would at least minimize any kind
of buildup of boric acid and . . . but . ., T know the feeling that
T had was thui we were cooling the core but at a elevated tem-
perature in through the steaming process because we I don’t
think T thought in terms of the supercritical steam point I
don’t think that thought went through my mind but at that

Ross told I&E investigators that the question was raised as to |
whether the core was covered but that, as he recalled it, the question !
did not stem from the observation that hot-leg temperatures were in
the range of 700 to 800 degrees. NRC investigators said to Ross:

point I'm not sure 1 was prepared to think of that sort of
; thing but I knew that we probably had a bubble in there, 2
| steam bubble, so to avoid and I couldn’t define it in my own
mind or really get a feel for what it was like but as long as we

OK. You have told us what your assessment of these tem-
peratures were, in the range of 700 to 800. Was the assess-
ment of any of the members of the think tank different from
your own ?

(Ross, I&E, 9/24/80, p. 28.)

Ross answered :

_ That I can’t really say. I can say in our discussions, no one
jumped up and down and said the core is uncovered. A couple
of times the question was raised, are we sure it’s covered.
But no one related the temperature at that time to either
superheat or anything, any of the things we would do today.

were pumping in the high pressure injection that was the only
thing we could do other than try and start a pump and that
had been tried by others and it was apparently unsuccessful

at that point.
(T&E, Kunder, 7/11/79, pp. 10-11.)

Kunder told NRC investigators in a subsequent interview :

So it’s apparent that we had high temperatures and 1 was
concerned as well as the rest of the group that the high pres-
sure injection may not be doing an adequate job getting
enough water to the core to keep it cool and we think we
became of the frame of mind that we did have & vapor binding

(Tbid.) effect in the core. .
It is unclear from the foregoing what inference, other than that the (Kunder, I&E Tapes 246 & 247, May 17, 1979, p. 44, italic
j core Wats or had been uncovered, was drawn from the observed ‘ added.)
temperatures. _ ) ' n interview con n September 4, 1980 NRC investi-

Ross told I&E investigators in a discussion held prior to the one ga{grsareferrzd to‘;rgvi(f{;gcfggnger tSes};)imony: ’
guoted above that uncertainties as to whether the core was covered ; . ] .
had led to the decision at approximately 11:30 a.m. to change from | Q. George you have stated in previous testimony and let me
the pressurization strategy to the attempt to depressurize the primary Lo quote from your testimony here: “In my own mind, I believe,
system. Ross’ statement in this regard appears in the following sec- ‘ and in the minds of almost everybody there, we thought that
tion, “Uncertainty as to Adequacy of Core Cooling.” we were pumping steam. We were pretty well aware that we

Contrary to Ross’ recollection that no one had related superheat to had at least a half-hour, or maybe a lot sooner than that. We
the core uncovery, Kunder told NRC investigators that superheated really blew it because, indeed, we had lost coolant. I guess 1t
temperatures had indicated to him that the core had been uncovered : was within maybe the next 15 minutes or half-hour when I,

. long with e one else, recognized that we had significant
CreswerL. What was your interpretation of the superheated along with every ) gn gn

! e steam void inside the reactor coolant system. We were con-
temPeI(‘iaglres?ngd that indicate the core was not covered or cerned at that point that we might be uncovering the core.”
covered to vou 2
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These statements seem to indicate that there was general
agreement as to the apparent inventory problems. Did you at
any time on March 28, 1979, discuss, overhear, or become aware
of any conversations with regard te the primary system
inventory?

A. T think we just covered that area. We were part of a
command team, and that subject was our main concern. I can-
not remember specific conversations, but T am sure there were.

Q. Lot me ask you more directly, do you recall specifically
were the conclusions of core uncovery and the loss of coolant
discussed with Gary Miller on March 28, 1979?

A. I don’t remember any specific discussions. 1t was the
subject of discussion that morning,

{(Kunder, I1&E, 9/4/80, pp. 21-22.)

James Seelinger, former Superintendent of TMI Unit I engaged
in the following dialog with NRC investigators regarding his per-
ception on March 28 that high radiation readings indicated the
TMTI-2 core was or had been uncovered ;

Q. Am T fair, then, in saying that when you gave this
testimony on September 5th, it was your belief, or your recol-
lection of March 28th, that the core had been partially un-
covered, in your mind, to cause that type of radiation level?

A. A fair statement is the statement I made on Septem-
ber the 5th, which I will read again because you did not finish
all of the statement.

“In terms of coverage of the core, we obviously had some
very significant radiation problems. Those problems come
from something like uncovery of the core. So, whether it was
still uncovered, or whether it had ever become partially
uncovered, I think it was probably in our minds that at one
time, it at least suffered some amount of uncovery. The exact
status of it at the time, we were fighting to determine,” \

That, sir, represents my best recollection at the time and, I
think, accurately reflects my thinking at the time,

Q. Let me take you to page 86 of the same interview, line 21.

“We didn’t know if the core was covered, or, at least, felt
that by putting the core flood tanks in, we could assure we
were putting water in to cover the core if the core were not
covered.”

Is it fair to say that that statement on September 5th at
least infers that there is some doubt in your mind on March
28th as to whether or not the core had been partially un-
covered ?

A, Sir, T feel the statement on page 86 is directly sup-
portive and coincident with lines 1 and 2 on page 75: “The
exact status of it,”—meaning the core—“at that time, we
were fighting to determine.”

Q. Did you believe at any time on March 28th that the
core could have been partially uncovered?

A, Yes, sir.

Q. Did you helieve at any time on March 28th that the
core had partially been uncovered ¢
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A. Yes, sir,
(Seelinger, I&E, 10/14/80, pp. 57-59.)
% % % * * * *

Q. M. Seelinger, I think you already stated you believed
the core uncovery was the result of the radiation readings
that you were seeing ; is that right ¢

A. Could you please ask that question again %

Q. You just stated that you believed on the 28th that the
core had been partially uncovered.

A, Yes, sir,

Q. I believe we have already asked the question; T just
wanted to restate it: Why you believe the core had been par-
tially uncovered on the day of the accident.

. g McBripe. You want him to restate why he believed
that? :

Mr. Crate. Yes.

The Wirxess. I believe that from the high radiation read-
ings that I was seeing.

By Mr. Crae.

Q. So that you believe the core was uncovered possibly par-
tially uncovered on 3/28 in the morning, right after you saw
the radiation readings; is that correct?

I am trying to get when you came to the conclusion that the
core could have been partially—or, was partially—uncovered.

A. Ineed you to phrase your question more carefully.

Q. When on 3/28, 1979, did you believe the core had been
partially uncovered?

Mr. McBrie. When did he believe it, or when was it un-
covered ?

Mr. Crara. No.

I don’t want you to try to identify what point in the acci-
dent sequence the core was uncovered,

By Mr. Craig.

Q. When did you believe—When did you come to the
realization ?

A T think that, to the best of my recollection, when I heard
that any of the radiation monitoring alarms were offscale
high in Unit 2, that the postulation went through my mind
that the core could have been partially uncovered to have had
these kinds of radiation readings.

By Mr. MoseLEY.
Q. That puts it in the morning, early morning time frame?
A, Yes, sir.

By Mr. HoerrLine.

Q. You used the word : “Could” when you made that state-
ment.

Are you saying, as well, it could not ?

T want to get a feel for the strength with which you are
identifying the time at which you realized the core had been
uncovered.

‘Was it at that early point in the morning?

A. The time point in the morning that T learned that we had
many of the radiation monitoring alarms offscale high was a
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period of time when I was in Unit Number 1 and knew very
little about plant conditions in Unit 2. o )

T subsequently learned more about plant conditions in
Unit 2, as I recall, when I went to the Unit 2 control room.

So, T used the word: “Could” because I can’t, sitting here
today, recognizing, or, at least, feeling like I didn’t know
any specific plant conditions with certainty while I was in

nit 1. )
UI didn’t feel I could make the statement without putting:
“Could” at that point in time.

Q Right. e

Now, can you help us out, with identifying with some more
precision when you felt—when you did reach that realization.
Was it at this 8:00 to 10:00 interval, when you were In the
Unit 2 control room ¢ .

A. T would say that when I learned of plant condifions
while in the Unit 2 control room and still had the offscale
radiation readings, that the two did not contradict each other,
and therefore, the “Could” is strengthened and is a stronger
kind of conclusion than when I was in the Unit 1.

Q. Tn all iikelihood, would you have reached that conclu-
sion prior to leaving the Unit 2 control room that morning?

A, Yes, sir.

(Seelinger, I&E, 10/14/80, pp. 59-62.)
* * * * * * *

Q. I am only a layman, but, to me, the conclusion of partial
core uncovery is a significant one. )

Would you share that view that that conclusion was
sigmificant ¢

‘Was it significant to yon ¢

Mr. McBrme. On 3/28/79% ) )

Mr. Horrring. On 3/28, in the approximate time frame
from 8:00 to 10:00 that morning. .

The Wrrwnss, Yes, sir; it was significant to me, and i, was
significant to me in the context of the radiation readings
which T was trying to deal with, and it was significant to me
in what I thought was being passed off-site, in terms of those
radiation readings.

By Mr. HorrLIiNG. i ) )

Q. But, you didn’t discuss that specific conclusion, partial
core uncovery, with anyone?

A. No, sir.
(Seelinger, I&E, 10/14/80, p. 67.)

Station Manager Gary Miller has made several statements with re-
gard to his perception as to whether the core was or had been uncov-
ered. The report of the Senate Subcommittee on Nuclear Regulation
quotes Miller as having said in a meeting held 2 weeks after the
accident:

Based on the instruments we had we didn’t know whether
the core was covered. (Senate, p. 114.)
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When asked whether he had inferred that there might be an inven-
tory problem from the facts that the HPI flow had been throttled,
that let-down flow was increased, that the reactor coolant pumps were
shut off because they were not pumping water, that the PORV had
been open for some extended period of time, that the hot-leg tempera-
tures were significantly higher than one would expect and 1n fact in-
dicated superheated conditions, Miller responded :

A. We inferred that there was an inventory problem, and
we were certainly aware of some fuel damage because of the
readings in the building. But to infer that the core had, say,
been empty, we didn’t arrive at that point in our minds. I
had never discussed that in my whole life prior to March 28th,
Therefore I was concerned and action was taken to ensure
water went on the core. As to whether the core coverage was
of a certain amount hased on these things, I can’t recall that
lucid a discussion of that, other than assurance that the core
was kept covered.

Q. Given these indications, isn’t there reason to suspect that
it might not be?

A There is reason to suspect that it might not be, yes.

(Miller, I&E, September 5, 1980, p. 36.)

In an interview with the NRC Special Inquiry Group on Septem-
ber 20, 1979, Miller described his concern about the possibility of the
core being uncovered :

Q. In a prior I. & E. interview you mentioned that as you
recall it, the group that you were consulting with spent a
good part of the morning not totally convinced that the core
wag completely covered.

A. (Affirmative nod.)

Qd %,IS that an accurate characterization of your state of
mind ?

A, 1 think as we met we were trying to give ourselves the

absolute assurance that we were covering the core, and T
think that we understood that there was steam in a lot of the
system. There are not very many indicators of core level that
you are taught about. And 1 think, therefore, there were—
we were questioning ourselves as to whether high pressure
injection was, in fact, going on the core.
- And I think there were members of the group that were
just not totally convinced that all of it was going on the core.
And that was discussed in probably, I think, most of the
meetings,

Q. Did you ever put together the high or very high tem-
peratures that might be in portions of the core with this con-
cern about possible uncovery or a possible state of steam heat
removal rather than water contact with the fuel elements?

A. T don’t remember discussing boiling in the core. I do re-
member us discussing, assuring that the coverage was there
over the core and that we were-—-we were concerned about the
high temperatures and the steam environment that we were
under in most of the system.



o

And we didn’t—I don’t think we thought back about
whether there had been uncoverage as much as we thought is
it still totally covered. We didn’t discuss boiling water in the
core that I remember, :

Q. I think, if not you, other members of that group have
testified before that periodically over the morning you got
together and said in substance, okay, now do we all think the
core is covered. Do you remember that?

A. T remember. I think I remember the core coverage was
probably the biggest thing I could—you kneow, the single
1ssue among the group. Other than the emergency plan, which
we—which we took on each time. Do

Q. But you were definitely not convinced that you had flow
through the core; that is, you thought that the high pressure
111]809131011 water might be by-passing the core or parts of the
core ¢

A. We discussed that that could be done. I think the tem-
perature indication on the cold indications told us that some
of it was going in. And I think we discussed that. Okay. I
think we had no way of assuring ourselves what the level in
the system was.

(Miller, SI®, 9/20/79, pp. 17-19.)
In a statement dated May 7, 1979, Miller said :

The command group met periodically throughout the
morning and restated our objectives, re-reviewed the emer-
gency plan and communications. QOur concerns became one of
a fear that ITPT might be short circuiting the core to the Re-
actor Building floor, that possibly the core might not be
covered, and the potential of having RCV-2 fail (open or
shut). Instruments available did not convince us that water
was in fact on the core but my firm decision was to always
maintain high pressure injection. The group discussed and I
directed that we go down in pressure and attempt to use the
cors flood tanks to convince ourselves that the core was covered
and possibly through this mechanism we might get the plant
towards the decay.

(Miller, E&E, TMI-2, 5/7/79, p. 269.)
In an interview with I&E investigators on May 7, 1979, Miller said :

We couldn’t start pumps, they cavitated, We knew we had
steam bubbles, we knew we had to pull (sic) pressurizer,
had told Mr. Ross that we did not secure HP injection with-
out me personally being involved. We were not in our minds
convineed the core was totally covered.

(Miller, I1&E Tape 158, May 7, 1979, p. 23, italic added.)

. The foregoing was in reference to conditions after Miller had issued
mstructions that high pressure injection flow was to be maintained
unless he approved otherwise. Since Miller expressed doubt as to
whether the core was in fact covered with high pressure injection
turned on, when there was reason to believe the core was being cooled
by fluid pumped into the pressure vessel and out the hot-leg, he would
have had more reason to doubt the core was covered earligy when the
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high pressure injection had been turned off, heat was not being re-
moved via the steam generators, and the temperature sensors were
indicating superheated conditions above the fuel assemblies and in

the hot-legs.

@, UNCERTAINTY AS TO ADEQUACY OF CORE COOLING AND RECCGNITION THAT
PLANT WAS IN A CONDITION NOT COVERED BY WRITTEN PROCEDURESB

After the last of the reactor coolant pumps was shut down at approx-
imately 5:40 am. on March 28, the TMI operating and emergency
procedures no longer applied to the conditions existing in the plant.
Until & reactor coolant pump was started at approximately 8 p.m., the
principal path for heat removal was via the PORV block valve at the
top of the pressurizer. During this period a relatively small amount
of heat was removed via the reactor letdown system and by reflux
cooling in the steam generators. The method of cooling (involving
pumping water into the pressure vessel with high pressure injection
{HPI) pumps, through the hot-leg and pressurizer, and thence
through the PORV block valve) was known as “feed and bleed,” a
procedure for which the operators had not been trained, and one for
which there were no written procedures. The following excerpts from
interviews indicate the plant managers were in fact aware they were
using a cooling procedure for which they had no training and one
for which there were no written procedures. They were so uncertain
as to the effectiveness of the strategy at high pressure that they
switched at about 11:30 a.m. to a strategy invoelving depressurizafion
of the system.” The latter, if successful, would have allowed cooling
by the decay heat removai system which was one in whose use the plant
personnel were schooled. ] .

TMI-2 Technical Superintendent, George Kunder, has provided
extensive commentsto TMI investigators with regard to his perception
on March 28 as to the cooling procedures and adequacy thereof:

Kuonper. OK. I believe, as T indicated on the previous date,
somewhere around 45 minutes to an hour after declaring the
site emergency and getting the emergency plan fairly under-
way we—we being Gary Miller, Jim Seelinger and Mike Ross,
Lee Rogers, and mvself—met generally as a small group to
discuss strategy and our perceptions about where we were and
where we thought we should be going. Because it was pretty
clear based on the hot leg temperatures existent in the core at
‘that time that we were into a very serious problem, that we
did not yet have the cooling of the reactor well under control.
T think the general perception at the time was that we intui-
tively thought that we had the core covered. I think by that
time we felt that we were getting water into the core, but
there was no indication that hit you in the head and sald

7 “Operators indleated that at this time they believed that pressurizer heaters were un-

available and concerned that MOV block valve might fail open, Didn't appenr fo be get-

ting anywhere so the group decided to drop pressure to get core flood tanks (CFT) to float
ot Core.

“Operators were eontrolling pressure with the HPI and EMOV, The staff was concerned
that the HPY flow might he bypassing the core: sinee Tha, 620, Tea 220 and the pressurizer
whter space RTD was relatively constant at 2350° F. They wanted to make sure the core was
covered ; so they decided to denressurize in an sttempt to ﬁ!’f rore Flood initiation and
nltimately to initlate DHR below 400 psig.” (Quote from UREG, 0600, p. TA-T4, 75.)
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“Yeah, you are covered.” So, that concern was under con-
sideration, I also, I know, was personally concerned about the
potential for concentrating boric acid in the core through the
process of just cooling the core by steaming. And we were
somewhat in a boiling pot mode, or so we thought, at that
point. I recall specifically expressing that concern to the
group.

We were also concerned and discussed the fact that we had
been using high pressure injection to get water into the reactor
for, perhaps, an hour or an hour and a half, at that point. I
don’t recall seeing any real clear or substantial changes in
RCS parameters, such as pressure and temperatures, Tem-
peratures were still high and the pressure was still low. We
were fairly well convinced in our own minds that we had a
bubble of steam in the top of the reactor and in the hot legs.
We were trying to consider ways in which we could vent off
steam to effect a better cooling, or ways that we could assure
ourselves that high pressure injection water was indeed flow-
ing preferentially into the reactor versus some other sneak
path. At that point, we were somewhat concerned that maybe
there was some sort of a sneak path existing, which could
bypass some of the flow around the reactor, such as perhaps
leakage around the plenum assembly and out into a hot leg and
right out the pressurizer vent or the pressurizer EM valve—
let me think—no, I guess that was closed. But at any rate, we
were concerned that we weren’t getting—we may not be
getting enough cooling to the core. So, all those concerns, put
together, were the subject of our discussions, And we were
also afraid that since these parameters weren’t changing very
readily that we may end up being in this mode for a con-
siderable period of time and then run out of water from the
BWST, and then the next choice would be to go on reactor
building recirculation type of cooling. I think we all felt that
that was very undesirable, from the standpoint of drawing
whatever contaminants that you can potentially pick up in
the reactor building in through the decay mode system and
then through the makeup purification system and into the
reactor again, Long term, we were hoping to avoid that, but
that was not a real major consideration, I don’t think, We
were concerned about running out of water in the BWST
ultimately, and having to go to another mode of cooling. We
finally, I think mutually, came to agreement that we should
try and raise pressure in the system.

My memory really fails me now, I can’t remember now if
the electromatic valve was . . . I think at some point we
opened the valve. I can’t remember if we opened it prior to
pressurizing up to the 2,000 pound point where we cycled
pressure, or not, It’s just not clear in my mind, I guess I can
review the curve but as I sit here now it’s just not elear inmy
mind anymore, But we did decide to raise pressure. We must
have }}ad the valve open because I think I recall we closed it.
I believe we probably had it open because we were
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ting flow through the core, not just putting water into it and
having the water flash to steam and leave all the boron be-
hind. We were trying to come up with a way of getting water
through the core, guaranteeing we’re getting flow through the
core and sweeping it in that fashion. I believe that’s the ra-
tionale that was used to keep that valve open, Later in the
morning, we mutually agreed that it might best be to pres-
surize up and then continue that venting, because you would
tend to, of course, achieve the higher saturation temperature
effect, that would hopefully minimize boiling and any of those
effects in the core. So, at that juncture we closed the valve, left
it closed, allowed pressure to come up in the system, and then
continued to vent out the pressurizer, which was the only
place we could see that it was possible to get a flow through
the system. And that’s what we did. I guess that takes us up to
the point that you are interested in.

(1&E, Kunder, 5/17/79, pp. 46-48.)

Kunder told NRC investigators in a subsequent interview:

Q. On March 28, 1979, what was your evaluation of the hot-
leg temperatures when they sharply increased after the reac-
tor coolant pumps were shut down?

A, My general recollection is that they indicated that we
had an abnormal situation in the plant. I think that those con-
ditions were beyond the bounds of plant conditions that I
was used to dealing with.

My general perception of the reactor coolant system was
that it was indicative of the voiding that we had. I cannct
recall specifically when I reached that general feeling, or that
conclusion, It was sometime, of course, after the tempera-
tures went up, and after many discussions with different peo-
ple. You gradually reached that perception.

I cannot remember any specific time frame for me to draw
that conelusion,

Q. John Flint of B&W testified that he advised several peo-
ple, including Lee Rogers and Gary Miller, that the magni-
tude of the temperature of the super-heated steam would pre-
clude the ability to collapse the bubble.™

Were you aware, on March 28, 1979, or did you take part
in, or overhear any discussions of these concerns?

A. I can’t remember specific discussions, but John was part
of the management team, so to speak. He certainly had input.
T had specific discussions with him that I recall relative to the
indications of the source and intermediate range detectors,
but T don’t remember any specific discussions that we had rela-
tive to the high temperatures and the process you discussed.

Q. Do you recall 2 concern of your inability to pressurize
the plant because of the release set points to a point where
you could collapse the bubbles?

A. We had a lot of concerns that day, but looking at it
from the point of view you have expressed, I really can’t re-

7 The record indicates that others were concerned that it would be difficult to condense
the steam that blocked circulation of water between the pressure vessel and steam
generators, (See Appendlx I},

- figuring .-« . yeah, it’s starting to come back a little bit, I
think we had the valve open because of the concern for get-
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member. T will have to say that 1 just don’t recall reviewing
it specifically the way you have mentioned it.

Q. You previously testified that on March 28, 1979, your
interpretation of the super-heated temperatures indicates that
the core had been uncovered and that it was being cooled by
the super-heated steam. Was this information discussed at
any time on March 28, 1979, with Messrs. Miller, Rogers,
Flint, Herbein, Zewe, Mehler, or Chwastylk ?

A. Again, I think the perception I had was similar or the
same as the general perception of the rest of the management
team. A large part of our discussions was directed toward
what strategy we would take to try and assure that the core
was covered. It meant what strategy we would take to get
enough water into the systern and achieve plant status that we
could guarantee that we had the core covered.

T think intuitively we all hoped, or belicved that we had the
core covered, at least T did. But there was not enough positive
information to say without a doubt that that was the condi-
tion, and to relax, so to speak. Thus, we continued to define
our goals, and 1 am speaking of general goals, and come up
with a strategy that got ourselves in a condition where we
could say for sure that the plant was back under total control.

Q. George, let me ask you a question which is similar. As
I have reviewed your previous testimony, and your conversa-
tions with Don Haverkamp on that morning, I had the im-
pression that you were very seriously concerned that the core
was uncovered at some time, and in fact that it was being
cooled through this super-heated steam mechanism, _

Did you express these concerns in this think tank mecting,
or meetings, as they were held thronghout the morning ?

A. T remember cne specific feeling that T had relative to
cooling of the core, and that rvelates to the fact that if we were
getting water into the core and it was evaporating, and that
1s the mechanism T was thinking of, removing heat through
the evaporation of the water, Then, of course, as that steam
would contact other hot material, it would become super-
heated, that would achieve some cooling. .

But I remember being concerned about the precipitation
of boron, and by this time, by the way, it would have been
sometime around the middle of the morning, and I believe
that it was after my conversation with Don Haverkamp. I
don’t recall any more as to what terminated that conversation,
but that thought and concern was in the back of my mind.

Basically, 1 think my feeling was that I was hoping that
that was not going to be a real problem, and I had no way of
knowing whether that was going to be an eventual problem or
not, but the only way of avoiding that problem was to keep
water chugging into the core, and keep it there.

We did have high pressure injection established at that
point, and it seemed to me to be about the only thing that we
could do. There were no other alternatives that were obvious
to us, or I am sure that we wonld have perhaps taken a dif-
ferent course of action, a different strategy.
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Q. Let me ask you, did you discuss these concerns on how
you perceived the core as being cold with the other members
of the management team ?

A. We had discussions throughout the morning. I am fairly
certain T verbalized that specific concern, and everybody else
verbalized the concerns they had. We all came to reach an
agreement on the course of action which seemed to be the best
course of action to take at that point.

Q. Do you feel that people were in agreement with your
understanding of the way the core was being cooled that
morning?

A. My perception was that we all shared the same general
understanding, although I would have to say that it was more
of a qualitative feel for what was going on, rather than a
quantitative understanding because we did not have knowl-
edge of actual level in the core. We did not know how much
water we had in the system. We believed we had enough, but
at least, I think on my part, it was more of an intuitive feel
for the conditions in the system. _

Q. Did you discuss or did you overhear or learn of any con-
versationg with regard to the implications of this super-heated
temperatures that morning ?

A, I don'’t recall any specific conversations relative to that,
Most of the time we were focusing on how to get to the basic
plant in a control mode of cooling, one that we understood
and one that we had experience in throungh our training, and
so forth, and that was cither to try and achieve decay heat
removal operation, using the decay heat removal pumps. Ulti-
mately it was, as I recall, our goal, and we tried a number of
strategies toward achieving that goal, and we did try to keep
in mind what we would do if those individual strategies
would fail, and have some backup plan.

But I don’t recall either taking the opportunity, or being
able to really sit back and think, and focus on some of the
academic aspects, shall we say, of parameters that we were
geeing. I think what pretty much motivated me personally
wag my desire to see the plant in a controlled mode that I
could identify with as being safe, and my background in oper-
ations which I think tended to make me react in that way.

Q. How did you account, or what was your feeling toward
the continued extremely hot temperatures over the duration
of the day?

Did this generate a concern about whether or not you were
achieving your objectives, as the temperatures stayed up over
the course of the day?

A, Certainly, it was a very frustrating experience to not be
able to restore the plant to a status that I was comfortable
with, To the best of iny recollection, my belief was that there
was o lot more water loss than could be made up in a very
short period of time by the high pressure injection system.
So that it would take some period of time to regain control.

Also, if you look at the fact that one of our strategies was

to attempt to reduce the pressure to hopefully discharge some
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of the contents of the flood tanks in the RCS, and hopefully
get down to a pressure we get on decay heat removal, we had
to discharge steam from the pressurizer by the electromatic
relief valve, and that process would cause a loss of water 1n
itself, so that would add to the time it would take to fill the
system with the water. .

So all those things combined, T guess, were cause for me to
accept the fact that 1t would take a long time to get the system
filled with water, and reestablish core circulation.

(Kunder, 1&E, 9/4/80, pp. 12-18.)

On May 17, 1979, Kunder told NRC investigators: _
We had recognized that after all the scenario transpired .

at that point we were indeed without a lot of water in the core -

in the reactor coolant system and we had to charge a lot of
waterinto the thing and try and keep it cool and at that pomt

we were not certain that we had a clear blow path through

the core. I indicated before that I personally was very con-
cerned about the potential for continued feeding the water
into the core and subsequent steaming of that water leaving
behind boron, high boron concentration to get to the point of
crystallization. And I was very deeplgr concerned that you
know we really didn’t have things under control as yet and
we still had a lot of work to do plan our strategy and Gary
Miller pretty much led the way on getting the group together
and discussing alternatives. I can’t recall the specific dis-

CUSSIONns,
(Kunder, I&E, 5/17/79, pp. 44-45.)
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. On September 24, 1980, Ross made additional statements concern-
ing his March 28 beliefs about the adequacy of core cooling and the
most appropriate strategy to be followed :

Q. You testified today and in previous testimony that you
were aware that the HPCI was secured for a long period, that
the pumps were pumping steam, that the EMOV had been
open for an extended period, that the hotleg temperatures
were higher than expected.

What evaluations did you make of the significance of this?

A. Our evaluations weren’t very thorough that day, ad-
mittedly, but the evaluation we made is we didn’t have a
known method to cool the core, and we were trying to cool the
core with high pressure injection.

(Ross, I&E, 9/24/80, pp. 33-34.)

* * * * * * *

Q. Do you recall when the concern that the core might not
be covered—which led to the repressurization strategy, do
you recall when this first became of concern and was being
discussed ? .

A. Timewise, I do not, of course, because times are a blur,
as I’'m sure you gentlemen understand. I think it became a
concern the more we talked about it, because we didn’t have
indications the plant was cooling down, you know, firm indi-
cations. I think we grew concerned that we weren’t reaching
a stable condition.

(Ross, I&E, 9/24/80, p. 65.)

TMI-2 supervisor Chwastyk told NRC investigators that he did

" . . . . . + tr ; ;
Mike Ross gave the following rationale (suggesting uncertalndg' not like the “feed and bleed” procedure for cooling the core:™

as to the adequacy of the “feed and bleed” strategy then being use
for reducing system pressure:

Ross. Well, it was difficult in our mind that, one, we were
purposely going to let an awful lot of steam to be produced
inboiling . . . We,you know, we had to do some boiling at the
time. Maybe that is good and maybe that is bad. It is particu-
lar where you ave sitting I guess, We knew we were going to
dump a lot of something to the reactor building. The reason
we felt at least T felt that that was the path to go at the time,
was based on a couple of things. One, we were running out of
water in BWST and we hadn’t gained an inch. I mean we
hadn’t gained any headway in where we were trying to go
our goal being one to establish some mode of cooling, a reliable
mode of cooling to the core. Two, we, at least I wasn’t sure
that we purposely or we in fact had the core covered and all
high pressure injection was going through the core. I was not
totally convinced. I didn’t have anything to tell me. Hey,
high pressure injection is in fact going through the core. So
based on that, we discussed going down with the goal being
one, to let the core flood tanks come in and verify that yeah,
the reactor was in fact covered, two, give it a drink of water.
That is & little coarse I know, but give it a drink of water if
it wasn’t getting it, and maybe go on decay heat removal

which is a forced mode of cooling. That is what we were try-
ineotnda ot that fHime.

. . . primarily because it’s so alien to operating the plant.
And I personally felt . . . it wasn’t giving us enough infor-
mation of what we had in the plant, and 1t was just adding
confusion to the operators because it was such an abnormal
way to operate.” {SIG, Chwastyk, 10/11/79, p. 6.)

At approximately 9:30 a.m. on March 28, a transcript of a telephone
conyersation between TMI station manager Gary Miller and Metro-
politan Edison officials in Reading, Pa. shows Miller’s awareness that
the plant was in a condition not encompassed by the operating pro-
cedures, Miller responds to Met-Ed’s ‘['roffer’s expressed wish that as
soon as possible the plant situation revert from a “general emergency”
to a “site emergency” by explaining :

The reason we have not . . . is because to be honest with you
we’ve been assessing the plant. We don’t know where the hell
the plant (sic) was going, See the situation we’re in is a deli-
cate one because we actually have plant integrity. If we had a
leak we’d be all right . . . We’ve been trying to figure out how
to cool down in the most expeditious fashion without releas-

" When asked how, at the time of his arrival at the plant, control room personnel
appeared to perceive the severlty of the accldent, Chwastyk said, *. . . there were rumors,
thre were congec-tures of total core damage to very little core damage.” (Chwastyk, SIG,
10/11/79, p. 539.}

(Chwastyk also told investigators that it was when he became aware that 50.000 gallons
had been added to the primary ceoling system (apparently late In the aftermoon. on
Marerh 22Y that. “T narganally knew that we had a lat hireer nrahlem fhan T aricinallce
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ing and without damaging too much. That’s taking a pretty
hard assessment.®

The foregoing indicates that Miller was uncertain as to whether
the quantity of fluid being pumped into the primary cooling system
and allowed to exit via the PFORYV block valve was sufficient to keep
the reactor core from heating to unacceptable temperatures; he ap-
pears to be stating that if the plant integrity was not intact (i.e. 1f
there was a larger hole in the system than the PORV block valve
orifice) they would have been able to revert to an approved emer-
gency procedure, thereby acquiring assurance that the core would be
brought to a stable cooling configuration.

In the course of subsequent interviews with TMI investigators,
Miller made several statements indicating his awareness on March 28
that the plant was in a condition with respect to which there were no
approved emergency procedures and in a condition where he was not
gure that the strategy they were employing was in fact providing
adequate cooling of the core.

Q. What was your evaluation of the meaning of super-
heated steam in the system?

A, Tt is very hard to not be clouded by what I have read
in the last year or so. I just don’t recall discussions of that in
those concise terms because the cooling method we were in
wasn’t recognized anywhere that had ever been studied.

The fact that you come in and all the indicators are off
scale high wasn’t a recognized condition for this reactor plant
and it is hard to recall what that meaning was of something
that hadn’t had much training or discussion in the years of
operation. 8o from a standpoint of what I know today and
methods and means of countering this type of problem are
different than they were on March 28th. The discussion in-
volved how to cool the core from a condition that we didn’t
have recognized in any formalized training or implemented
document.

(Miller, I&E, 9/5/80, p. 31.)
* * * *® * * *

Q. What did you conclude was the source of the superheat,
if it wasn’t core uncoverage? Again, T am asking what you
think.

A, You know, it is very hard to specifically remember what
I thought that day. From the time we got there and started
the reactor coolant pumps we knew there wasn’t water in the
hot legs. Where was the water level at? There was no recog-
nition or instrumentation to tell you that, _

Se what T was thinking was that we had to keep water mov-
ing into the core. Where was the level at? We had to make
sure we took every precaution through the whole fabrie of
the thing to keep water moving on to the core, and I can’t
remember any more of what I thought that day other than the

8 Entire transcript reproduced in appendix A.
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fact that there was recognition that there wasn’t a full system.
That is why the concern about water. That is why the concern
about keeping the water on occurred to me in the early hours,
It was the only known method I knew of of assuring core
coverage.
(Ibid., p. 32.)
Q. Yes, but I am trying to get you to help me understand
poor cooling of the core. What does that mean to you!?
A. And I am saying that what it means is that we were out
of a recognized cooling mode and therefore we knew that
we had to have more cooling. We didn’t kmow how much more.
(Ibid., p. 43.)
* w * ® ® ® &
.+ .. A loca [oceurring some 10 hours after initiation of the
accident] wasn’t something that would have made a differ-
ence in this crisis because we were already in as severe a crisis
as we ever could get into. (Ibid., p. 133.)

& * * * * * *

On April 12,1979, Miller told General Public Utilities investigators
that:

... We, being me and Lee Rogers, called YLynchburg
pretty early, and we sat in the room and every hour tried to
figure out how to keep pumping water into it. But all we were
doing was pumping that BWST [Borated Water Storage
Tank] through the electromatic to the floor. Nothing was
changing, so you know we pumped 12’ or 13’ out of BWST
and my fear was pumping 50 feet out and the core still hot
and no water in the BWST. So our geal was to somehow get
some cirenlation going, either natural circulation from
steam generators or reactor pump, using HP injection
the whole time. My memory is that we pumped against the
electromatic at fairly high pressures like 1800 or 2200 psi. We
could have pumped against the codes, but we assessed that
what we'd do is get the same flow through the codes without
being able to see pressure. We pumped through there until
around 11 in the morning, at which time we decided to take

- & shot at getting on core flood. And the reason we took a shot

at core flood—now remember Lynchburg was on the phone
with a lot of good advice, but it was clear that it was my
decision—we assessed that if we could get down and activate
core flood tanks and we saw them dump on the core we could
get assurance that the core had some water on. We couldn’t
tell that; we were seared that wasn’t happening. Radiation
was all over the place, everything was off scale. You got noth-
ing in the core that tells you about waier level; you got no
pressurizer level, since it’s solid; no way of drawing the
bubbie; T didn’t have any heaters; I didn’t have any letdown;
and we had radiation in every room we went to. Didn’t even
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have oil pumps for some of the RC pumps; couldn’ get in
some of the rooms; the readings were horrendous.
(Miller et al, GPU, 4/12/79, pp. 24-25.)

. . . Our major concern was that the fuel didn’t degrade
any more than it had degraded from thereon, and to some-
how figure out how to prevent that and how to stop this, I
didn’t really feel that we were stopping at the initial stages;
I was scared of running out of water. The outside pressure
that T was getting indicated that you could just pump this
thing solid—and I couldn’t get it solid. You could have
pumped all day—but I'm convinced without pumping water
up the hotlegs——because you had to collapse those bubbles.
We didn’t have a 4000 pound system. It was a hell-of-a
scenario. (Id., pp. 28-929.)

H. HYDROGEN COMBUSTION

During the morning and early afternoon on March 28, a significant
portion of the hydrogen produced in the zirconium steam reaction was
released from the reactor cooling system into the containment build-
ing via the pressurizer relief valve. At approximately 1:50 p,m, the
hydrogen ignited.®* What is probably more accurately described as a
fire than an explosion caused several effects including a 28-pound-per-
square-inch (psi) pressure pulse in the containment building.® This
pulse was recorded on the strip chart that recorded containment build-
ing pressure, It was also recorded on a series of other pressure meas-
uring devices which used the containment pressure as a reference.’
The fire raised temperatures in the containment from about 125 de-
grees to 175 degrees F, an increase of 50 degrees dissimilar to any other
temperature changes observed that day; these temperature data were
recorded on strip charts in the control room.’* The increased tempera-
tures triggered several alarms. The containment pressure pulse also
actuated various emergency systems, most notably the equipment that
caused water and sodium hydroxzide to be sprayed info the contain-
nent building.

sa See footnote 2, p. 1.

® See figure V-A, p. 65,
10 See figure V-B, p. 56.
1 See figure V-C, p. 57.
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Officials at NRC headquarters in Washington and Bethesda did not
become aware of the hydrogen denotation until March 30,112 State offi-
cials, ineluding Lieutenant Governor Scranton, who were briefed in
Harrisburg within 1 hour of the detonation were not told about it then,
and they apparently did not learn of ifs occurrence until 2 days later,
on March 80, At least one TMI supervisor has testified that he in-
formed an NRC inspector in the TMT-2 control room that the pressure
spike on the containment building pressure recorder represented a
real pressure increase. The NRC inspector has denied that he was so
informed, and whether informed or not, he apparently did not report
it to his superiors. The most likely reason for the inspector’s failure to
report the spike, assuming he was aware of it, is that he did not under-
stand its significance. Tt is also possible, but unlikely, that the in-
spector was aware of the pressure pulse and its significance, but did
not report it through an oversight or through intent,

Statements made to TMI investigators indicate the following : most
of those present in the control room were aware on March 28 of the
pressure spike '® and associated actuation of containment sprays;
several of those present were aware on March 28 that a detonation pos-
sibly involving hydrogen, had occurred; and Station Manager Gary

12 Appendix H contains a transeript of discussion at a March 30 Commission meeting

where the Commissioners were informed of the dlscovery of the reactor building pressure
pulse and its possibly indicating a hydrogen explosion.

1b Fonr Commissioners subsequently stated they had been unaware until May 1979
that the persons in the control room knew of the pressure spike in the containment nf the
time it occurred. One Commissloner stated he was not sure when he learned that the pres
sure pulse had been observed by persons in the cgntrol room at the time it oceurred, but

that in any event he did not know this during the critical time of the accident.
(E&E, TMI-Z2, pp. 190-192.)

75-801 0 - 81 - &
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Miller (notwithstanding his failure to recollect being aware on
March 28 of the pressure pulse, actuation of containment sprays, dis-
cussions of hydrogen production, and the need to take certain actions
based on the existence of hydrogen) was more likely than not aware
of the detonation and its sigmificance. o )

The hydrogen detonation was a clear indication that the accident
was much more severe than Federal and State officials believed at the
time it occurred. Chairman Hendrie answered “Yes, clearly,” to the
question of whether the fact of a hydrogen explosion would suggest the
possibility of deformations in the core that might block flow of cooling
water. (E&E, TMI-2, pp. 195.) He elaborated by noting, “A flam-
mable hydrogen concentration in the containment could only have
resulted from substantial zirconium-water reaction, and that would
have ineant core overheating and substantial damage to fuel cladding
that could cause flow blockage.” (Ibid.) He stated also in response to
the guestion as to whether it would be important that he know of such
deformation in order that he might develop appropriate plans for
dealing with the situation: “Yes, very important : lack of this knowl-
edge at the time it occurred delayed our understanding of the actual
condition of the reactor for almost two days.” (Ibid., p. 196.)

The question thus arises as to why TMI managers failed to clearly
inform the NRC and State of Pennsylvania of the event and its signifi-
cance as soon ag they themselves understood what had happened.

The following discussion supports the conclusion that on March 28,
the TMI Station Manager and some of his subordinates were more
likely than not aware of the detonation and its potential significance.
The discussion that follows is based on excerpts and inferences from
the record of the TMI investigations conducted by the President’s
Commission, the NRC, and the Senate Subcommittee on Nuclear
Regulation.

TMI supervisors, who have said they did not believe the pressure
pulse to have been real, have given any of three explanations in sup-
port of their statements as to why they had not recognized that the
pressure pulse and associated actuation of safeguards systems had in
fact been an indication of a real increase in containment building
pressure,

I. The explosion manifestations were caused by spurious elec-
trical signals.

2. Beecause the pressure did not remain at a high level, the
cause of the pulse was not important, and the operators were too
engrossed with establishing a stable cooling configuration to pay
attention to it.

3. They did not think it could have been real because nothing in
their training led them to believe such a detonation might occur.

The first of these explanations should be considered in light of plant
design considerations and the simultancous occurrence of pressure
and temperature effects indieative of a veal pressure pulse. The second
and third explanations should be considered, on the one hand, in light
of the TMI supervisors’ training and multinle indications of core un-
covery and hydrogen produection, and, on the other hand, that their
training did not prepare them for situations in which significant quan-
tities of hydrogen would be produced.

s

The following excerpts from the record concern whether the elec-
trical malfunctions could have caused the pressure pulse, TMI-2 Re-
actor Operators Iid Frederick and Craig Faust engaged in the follow-
ing dialog with the E&E TMI Task Korce:

Mygrs. What could have had two of those three sensing de-
vices sense high pressure and lead them to think the pressure
was high, other than high pressure, real high pressure, actual
high pressure? Is there anything that decides the pressure is
going up that could have led those sensors to think the pres-
sure was high ?

FrEDERICK. A test signal,

M’.;’ERS. Would a test signal go to two of them at the same
time?

Faust. No. In fact, you would have to hook it up.

Freperick. It would have to be a lengthy manual action to
get it to do it, other than actual building pressure.

Mryers, Is there anything that you can think of other than
excess building pressure that could have simaultaneously led
the meter to read 28 pounds per square inch and to turn on
the spray tanks or turn on the containment spray ?

Freprrick. No; it had to be high level pressure.

Faosrt. There had to be a pressure surge in the building for
it to happen.

(E&E, TMI Part 1, May 9,10, 11 & 15,1979, p. 141.)

At a later date (on September 11} Frederick told interviewers from
the NR(’s Special Ingquiry Group that he did not believe the pres-
sure spike to have reflected a real increase in pressure because his
training had not informed him as to the possibility of such a spike.
Frederick stated that none of the persons present thought it plausible
that the pressure in a 2-million-cubic-foot building could rise and fall
so rapidly. Frederick stated :

That’s why none of us considered it plausible. It’s impossi-
ble to do that.

STG interviewer Ron Haynes responded :

I wouldn’t say it was impossible. I thought it actually
occurred,

Frederick then stated :

. Based on our training, it was impossible. It was complete-
ly foreign. Tf you look back through everybody’s training and
the FASR and safety analysis and the building construction,
you will not see & paragraph that projects that type of tran-
sient. Nor will you see it in anybody’s training so far as—that
is so particularly foreign and unbelievable that it has abso-
lutely no signifieance. That’s why nobody did anything about
it for two days.
(Faust, et al., SIG, September 11,1979, pp. 264-265.)

Hugh McGovern, a TMT operator, made a statement to Met-Ed’s
Bubba Marshall at approximately 3 a.m. on March 29 wherein Mar-
shall’s notes show Mc(Govern stating that at 2 p.m. on March 28
there had been “, . . an RX building pressure spike that went off

cnala an mareanr ranms matar__dafinite enike etraioht 1n. straicht ba(‘,k
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down—had meter—definite spike straight up, straight back down—
had full Rx building (Spray pumps & BS-VPS, DH-V8’s) isolation
and cooling. Someone secured spray pumps, shut BS-Vi's and DH-V’s
(Hugh did) and unisolated equipment for huilding.”

These notes are a contemporaneous record (prepared some 30 hours
before NRC officials in Bethesda knew about the spike) confirming
that control room personnel were aware of the spike at the time it
oceurred. These notes do not suggest, as did some personnel in sub-
sequent interviews, that the control room personnel ascribed the spike
to anomalous electrical signals. (Control room logs, presumably pre-
pared on March 28, are a further contemporaneous confirmation of
control room personnel awareness of the spike at the time it occurred
although these logs indicate respectively that the pressure pulse was
4 and approximately 5 psi. See . 89.)

On October 9, 1980, Joseph Scheimann, who was on duty as a control
room foreman at the time the accident began, engaged in the following
dialog with NRC investigators regarding Scheimann’s recollection as
to what he saw when the pressure pulse oceurred.

Q. Could you deseribe your recollection of what you saw
when the spike occurred ?

A. Okay. At the time the spike oceurred, I was controlling
pressure in the RCS by throttling on the electromatic block
valve. At the time the spike occurred I had just gone to open
on the clectromatic.

Q. What evidences did you personally observe and hear of
the spike?

A. Essentially what I heard amounted to something along
the line of “Look at that pressure.” That is all because T was
over minding the pressure control,

Q. Were you aware that the SFAS had come in? _

A. T had heard somebody say something to the effect that
the building spray pumps had started.

[I&E, Scheimann, 10/9/80, p. 4.]

Instrument Engineer Ivan Porter was asked by NRC investigators
whether Porter thought the pressure spike could be explained by any
form of instrument malfunction. Porter responded :

I would think not. It did look like a real spike to me. That
was when I was specifically asked if it could be real.
(Porter, I&E Tape 237, May 21,1979, p. 85.)

With regard to whether he saw the pressure pulse on March 28,
Porter said:

But somehow T have a feeling, I didn’t look at those charts
until the next day. I'm not specifically sure that 1 was aware
of it that day. I know that I very specifically remember a dis-
cussion where we looked at the chart, was asked if it could
possibly be real, and T also look at the wide ranged pressure
chart and saw that [the pulse] showed up as a decrease in pres-
sure on the wide range reactor coolant. system pressure, but 1
sincerely believe that that was the next day that I looked
through the stuff.’ (Ibid., p. 34.)

13 liven if Porter is correct, that the splke was not percelved to be real until the “next

day”, i.e. March 29, there remains the yuestion as to why the NRC was not informed
until March 20, 2 question which has not been addressed by the TMI investigations.
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It is not clear, if Porter’s feeling about not having looked at the data
on March 28 is correct, what it was that eaused the delay in examining
the data, and if the delay did oeccur, what it was that led to the ex-
amination of it on March 29. Lending support to his conclusion that
the spike was real was Porter’s finding a similar negative spike in the’
reactor coolant system pressure history. Such a negative spike would
be cxpected since reactor coolant system pressure was measured uging
the containment building pressuve as a reference; when the contain-
ment pressure went up, the reactor coolant system pressure would ap-
pear to go down. As noted above, a similar negative pressure pulse was
observed in other pressure histories.!®

Shift Supervisor William Zewe said that he had observed the pres-
suro spike to occur at the moment the pressurizer relief valve was
cycled, but that he did not associate the spike with an explosion. He
said that he had not been aware of temperatures in the core of suffi-
clent magnitude for the cladding-steam chemical reaction to have oe-
curred. Zewe was apparently unaware of the in-core thermocouple
measurements that implied production of hydrogen. Zewe said, not
knowing what the spike could have been, that he aseribed it to an elec-
trical malfunction associated with the operation of the valve. While
Zewe may have considered the pressure pulse to have been an electrical
anomaly, others seemed concerned that it was real,

TMI Supervisor Joseph Chwastyk said :

.+« I actually saw the recorder, the pressure recorder on
the building, spiked upward. I didn’t know what caused it
but the fact that the spray valves started indicated to me that
we actually had some kind of pressure spike, either on the
sensors or in the building itself. I was not sure. The spike of
course started all the building spray pumps, decay heat
pumps, ete. The pressure spiked up and it was only up briefly,
as a matter of fact, a couple of heart beats. T know because 1
missed those heart beats. It came right back down again.”

(Chwastyk, I&E, 5/21/79 p.9.)

Chwastyk (who arrived in the control room between 11 a.m. and
12 noon, and who was apparently not aware of the dircct measure-
ments of the in-core temperatures) also referred to an explosion in
dlescribing how it was that he came to realize that the reactor cove
might have been significantly damaged :

It was like I said, everybody was pretty busy and I didn’t
want to stop anybody from what they were doing so I just
tried to get a feel for what was happening by looking around
and asking the operators at the panel what they were doing.
Up until the time or sometime after the explosion and it
dawned on me what it was, I didn’t know how much core
damage we had.” ** (Italics added) (Ibid., p. 18.)

The following discussion and excerpts from the TMI investigations
relates to Station Manager Gary Miller’s awareness of the symptoms
of the hydrogen detonation and the manner in which the symptoms

13 See Figure V=B, p, 56.
4 See p, 66,
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were diagnosed. Miller wrote that while in the control room
March 28:

I heard a noise at approximately 1:50 p.m., however I did
not associate it with the burning ofy hydrogen or the actuation
of the safeguards system at that time. T was first aware of the
recorded pressure pulse and associated actuation of the safe-
guards system on Friday morning, March 30, 1979.

(E&E, TMI, Part 2, May 12 & 24, 1979, p. 298.)

Miller told 1&T investigators on September 5, 1980 that :

The spike in the building, I am sure, was never, or its at-
tendant actuation was not disenssed with me. .
(Miller, I&E, 9/5/80, p. 134.)

Miller engaged in the following dialog with I&E investigators in
which he sought to explain why he had not been aware of
sure pulse and associated actuation of safety systems:

Mr. SteLro. Why didn’t you recognize it [the actuation of
safety systems caused by the pressure pulse in the reactor
building] that day ? That is a conflict I have a very, very dif-
ficult time with. The one thing that all of us are aware of,
sensitive to, everybody in this industry, is if we get a safety
injection signal, an ECC signal, that is important and we are
all trained to recognize we just got it. How could you be stand-
ing there having had one and not know it ? '

The Wrrness. The only answer I can come up to with that
is, you know, I was on the way out of there and was relieving
the post and heading for the state [to brief the Lieutenant
Governor]. I feel that if T had stayed there, you know, my
recognition might have been better. I am not trying to get
over that question, but I just feel the sequence I was in at the
same time, you know, cause me, you know, to be exiting the site
and, you know, I wasn’t concentrating at that time on that
particular set of parameters, If the people there concluded it
was an instrument error, for instance, it might not have gotten
to me in a timely manner.

Myr. StenLo. You are missing my point. T didn’t care what
anybody elso was doing. I am just visualizing you standing
there when it happened and you were there. Now, the whistles
and the bells go. Equipment starts that was originally shut

down. You are standing there. Is this not something that you

were very sensitive to if you got an SI signal ?

The Wrrxess. The only answer I can come up to with that
sensitivity that day was already heightened to the erisis we
were in. It isn’t like I was standing in the control room on an
operating day and T had an ES. It is like I had been in that
control room for five hours under a crisis situation and I can’t
answer your question of why didn’t this new thing cause me to
provide new emphasis on the situation because I already was
putting the maximum emphasis on it. I just can’t answer, you
know, the question that you are asking me without consider-
ing the situation I was in.

(Miller, I&E, 9/5/80, pp. 126-127.)

on

‘the pres-
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Others who were present say that Miller was aware of the pressure
pulse at about the time it oceurred. When Reactor Operator Frederick
was asked whether others in the control room had reacted to the pres-
sure spike, Frederick stated :

I think Mr. Marshall tried to figure it out, and Gary Miller
was particularly interested in it.
(E&E, TMI Part 1, May 9, 10,11, & 15,1979, p. 145.)

An NRC mspector made the following notes based on a statement
made to him by Donald Raymond. Raymond is an NRC inspector who
was at TMI on March 30, when the pressure pulse and the possibility
of a hydrogen explosion became general knowledge. These notes con-
cern Raymond's perception of Miller’s knowledge on March 28 of the
pressure pulse and associated events.

In an additional interview NRC Inspector William Ray-
mond conducted at approximately 11:15 a.m. on May 8, 1879,
Inspector Raymond stated his notes reflect a meeting con-
dueted on March 30, 1979 in which Mr. Gary Miller, section
superintendent, was asked to comment on the March 28
activation of the containment spray system. Inspector Ray-
mond states that Miller, in diseussing the event, recalled hear-
ing a thump at his location in the Unit 2 control room,
concurrent, with the activation of an EMOYV valve in the con-
tainment by one of the CROs, and concurrent with the activa-
tion of the containment spray system. Inspector Raymond
recalls Miller’s postulation of the association between these
three events and the possibility that a hydrogen burn may
have occurred.

(Excerpt from May 8, 1979 Raymond Statement reproduced
in Raymond, I&E, 10/7/80, p. 4.)

In the course of the October 7, 1980 interview with I&E, Raymond
implied at one point that he was no longer certain that the foregoing
excerpt referred to Miller's knowledge on March 28, but when pressed
he engaged in the following dialog with NRC investigators:

By Mr. Hoerring,

Q. Okay, Bill. Do you have any reason to believe that
Miller heard a thud at approximately 2 p.m. on March 28th?

A. Yes, T do, based on the conversation that T heard on Fri-
day. As Gary spoke about things that occurred in the Unit
2 control room on Wednesday, the way he said it would appear
to show ohjectively that Gary knew about the thud on
Wednesday.

Q. Can you recall what he said ?

A. I'm going to very loosely, if I could summarize his
words, it’s something to the effect of, “Do you remember when
we heard the thud on Wednesday ?7

Q. Okay. Now let’s go to actuation of the containment
sprays, which we all now know occurred on Wednesday at
approximately 2 p.m., March 28th.

Do you have any reason to believe that Gary Miller knew
at or close to the time of the actuation of the sprays that they
had actually zctuated ?



James Higgins, an D
10+05 a.m. on March 28 and

64

A. As I recall, in the samne statement where Gary talked
about hearing the thud, he may have also mentioned the
actuation of the building spray, which again, thinking back
on it, would seem to indicate he knew of both of those events
at the same time.

Q. You say he may have mentioned it. You're not certain?

A. T’m not certain, based upon what T remember now. and
T'm probably relying upon the statements made back in May—
on May 8th of 1979.

Q. You're referring now to the draft statement?

A. That’s correct.

Q. You recognize that draft statement was a reconstruc-
tion of an oral interview?

A. That’s correct. I recognize that, but again, after think-
ing about this, and talking about what 1 recall, T would—
I would—T seem to—I'm not being very positive here. T will
state that he appeared to have known about the actuation of
the containment spray system, as well ag the thud, on the 28th.

Q. Okay. Now let’s turn to the pressure spike indication
which again, as we all now know, was recorded at the time of
the hydrogen burn on 3/28, approximately 2 p.m.

Do you have any reason to believe that Gary Miller knew of
that recording at or close to the time it was actually made on
the 28th ?

A. No. In the conversations that I overheard on Friday
morning, there is nothing that I remember in hearing that
waﬁld indicate that Gary positively knew about the pressure
spike.

Q. Was the pressure spike discussed ?

A. On Friday morning, the pressure spike, together with
the building spray activation, together with the thud, were
all mentioned as—swere all mentioned during the discussion in
support of the conclusion that, yeah, that was probably & hy-
drogen burn on Wednesday.

Q. But to your recollection, there was no indication by
Miller that he knew of a pressure spike on the 28th?

A. To my recollection, there was no indication that he
knew of the pressure spike.

Q. Okay. Turning to the actuation of the EMOV valve on
3/98 at approximately 2 p.n. when the hydrogen burn oe-
curred, do you have any reason to belleve that Miller knew
of that on 3/28, in the timeframe of the hydrogen burn?

A. Tn regard-—I can be least positive in my statements re-
garding the EMOV, because 1 cannot recall that at all now,
so 11

Q. You cannot recall that at all, looking at this draft docu-
ment, which indicates you speaking to that point to the I&E
interviewer? This does not help you refresh your recollection
on that point?

A. That’s correct.

(Raymond, I&E, October 7, 1980, pp. 12-15.)

YRC inspector who arrived at TMT at about
remained at the site or vicinity thereof

S
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had the following recollection concerning Miller’s awareness and in-
terpretation on March 28 of the pressure spike and associated events:

By Mr. Crate.

Q. T believe the question before we went off the record was,
was Gary Miller aware that the containment spray pumps had
come on on Wednesday, the day of the accident?

A. From reviewing my previous notes and depositions now
to refresh my mind on my discussion with Gary Miller on
Friday, it appears to me that on Friday, Gary Miller was
piecing this all back together, and that really on Wednesday
he was aware of these—the fact there had been a spike, the
spray pumps coming on, and a thud, but had never really
connected them or even given much of a sccond thought to any
of them on Wednesday. But now T guess I got the impression
from my discussion with Gary Miller on Kriday, that it was
the first time he was really tying these things together and at-
taching any significance to them.

Q. Let’s goover these one at a time.

A. Okay.

Q. Was Gary Miller aware on Wednesday of the thud ¢

A, Yes.

Q. Was he aware that containment spray pumps came on?

A. T believe so.

Q. Was he also aware of the pressure spike as indicated by
the recorder?

A T believe so, but again the only reason I say that is from
reviewing what T said when I made my depositions, and right
now T cannot say for certain.

(Higgins, I&E, 10/7/80, pp. 25-26.)

Zewe stated in a deposition for the Special Inquiry Group that Mr.
Miller was in the control room when the pressure pulse occurred (Zewe,
et al., SIG, 9/11/79, p. 257) . Zewe also stated that:

T found it so hard to believe that anyone ** who was in the
control room observing anything would have missed that (the

spike) or turning off the pumps or any of the discussions at
all. [Thid., p. 260.]

Mike Ross, who was TMI-T Operations Supervisor, but acting as
cecond in command to Miller at TMI-2 on March 28 stated when asked
whether he was present when the pressure spike oceurred :

Yes. I was near the console at that time and if we are talk-
ing about the same time was around 2:00, sometime in the
aren. And at that time we got an ES signal and some of the
components restarted, decay heat, what have you. We got
building isolation again and we took care of that and we
looked back and the control room operator said “Jeese the
spray pumps are running” and we looked back at the charts

15 TMI-2 Superintendent for Techmnieal Support George Kunder has stated that on
Mareh 28, he was unaware of the pressure spike. (Kunder, I&E, 3/23/79, n. §0.) This
recollection appears inconsistent with Zowe's wtatement that it seemed to him that the
spike could not have been missed by anyone in the contrel room. The seeming inconsistency
may be exnlained by the fact that at about the time the spike oceurred. Kunder was in
Unit 1 gathering information to be used in briefing the Lieutenant Governar.

(Kunder, 1&B, 4/25/79, p. 53.)
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at that time. We saw a fairly large spike on the chart and the
exact pressure at this time I don’t know, . . . it was around
30 pounds. My thought at the time and Miller was out there
2with us and he questioned he said, “jeese you know I thought
I heard something, too.” We are moving down the road there
100 miles an hour and we looked at it and we said “Jeese the
spike was so short it must have been an instrument.” That was
our reagsoning at the time. We reached over and we said you
can shut the spray pumps off now because the pressure came
right back to 0, . .. almost very, very rapid return and we
shut the spray pumps off. I now know that spray pumps were
on about five minutes when looking back because I did look
back on that particular one. I personally didn’t associate it at
the moment with any kind of explosion in the building. 7 as-
sociated it with an instrument problem perhaps and I think so
did Miller at the time because we just went on to something
else. It wasn’t until the next day that we thought about any-
thing like that and started looking back. (Ross, I&E Tape
226, May 19, 1979, pp. 3-4.) [Ttalics added.]

Shift Supervisor Chawstyk who had observed the pressure spike
but did not hear the noise referred to by Gary Miller told the NRC
investigators of a suggestion made to Miller on the basis of the spike
having occurred upon operation of the pressurizer relief valve:

CawastYE, No, I did not hear the noise. But that was the
point at which I had assumed that we did have some kind
of explosion in the building. And that is when I suggested
to Gary Miller we no longer cycle the electromagnetic relief
valve because it. had . . . the explosion . . . or rapid rising
pressure in the reactor building corresponded to opening the
olectromagnetic relief valve,

(Chwastyk, I&E Tapes 232-233, May 21, 1979, p. 18.)

Chwastyk stated in subsequent interviews with the SIG that he
recalled informing Gary Miller of his concern that an explosion had
oceurred. On October 11 he said that on March 28 he had heen con-
cerned even prior to the explosion that water should be pumped into
the primary at a higher rate and that:

1t was right after the hydrogen explosion and T mentioned
that I correlated the opening of the valve with the detonation
period that I again went to Gary Miller and explained what I
thought had happened as far as the hydrogen detonation and
the simultaneous opening of the valve, and it was shortly
after that, Gary Miller got back to me and said go ahead and

draw the bubble,
(Chwastyk, SIG, 10/11/79, p. 18.)

Miller, however, does not recall having told Chwastyk to draw the
bubble, He told SIG investigators:

I don’t remember that. In my mind, T don’t believe T was
operating with the bubble in the pressurizer.
: (Miller, SIG, 10/30/79, p. 26.)
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The question thus exists as to who, if anyone, instructed Chwastyk
to cease the depressurization strategy which was terminated prior to
or upon the closing of the block valve at about 3:08 p.m. On the one
hand is Miller’s ot recatling such an instruction and on the other
hand is Chwastyk’s testimony that he sought and received permission
from Miller, and:

Remember at. this time I could not do anything on that
console without prior approval from Gary Miller.
(Chwastyk, SIG, 10/11/79, p. 17.)
For any changes T had to go through Gary Miller who was
essentially the man in charge of the control room,
(Chwastyk, I&E, Tape 232/233, 5/21/79, p. 13.)

Ross also recalled that prior to leaving the site for the Lieutenant
Governor’s office, Miller had issued, “T'wo very clear instructions. One:
Don’t steam the generator to the atmosphere. The second instruction
I had was, Don’t make any major changes in the plant condition.”

(Ross, SIG, 9/18/79, p. 39.)

On October 30, Chwastyk was asked again whether he thought he
had mentioned the possibility of a hydrogen explosion to Gary Miller
in so many words, or discussed what that would mean or what had
happened to the system. Chwastyk replied :

My best recollection of that is that I did relate to Gary
that we had some sort of an explosion. Whether T said it was
hydrogen or not, I'm not sure. But I remember distinctly
putting together the operation of the valve and the spike, and
I think I relayed those thoughts to Gary.

(Chwastyk, STG, 10/30/79, p. 17.)

When iold that Gary Miller did not recall learning of the explosion
until two days later on March 30, Chwastyk stated :

Well that could very well be true. Again, I can’t
absolutely—if Gary said-—I may not have told him what I
thought at the time, because I really wasn’t certain.

(Ibid., pp. 19-20.)

Chwastyk was then asked again for his best recollection and the
following dialog ensued :

Q. I understand. Let me ask you this: Was there any—
strike that, Let me start it a different way : When you saw this
and then [put] it together what you thought had happened,
that must have been something that gave you some cause for
concern ?

A. Yes. It scared the hell of me.

Q. Did you think that this was something that better ought
not to be generally broadeast around the control room and
outside # Was there any reason to keep this fairly close among
the people who were there in light of the fact that it was
fairly alarming ?

A, T'll say this: T didn’t go out in the control room and
broadeast it, no. It did scare ime, therefore, I'm sure I didn’%
Just make it general knowledge to everybody in that control
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room. I'm sure I did pick out specific individuals that, my
countterpart types of people, and talleed to them about it.

Q. You said you think that you probably discussed it with
Brian Mehler, and your best recollection is that you discussed
it with Gary Miller. Do you have a pretty specific recollection
ggtffglo else you may have actually discussed it with on the

A. I have some recollection of talking to someone from the
NRC about it. At the time, T did not bave the time to discuss
possibilities with him, and I think I related that T think there
may have been some kind of explosion in the building, but
I didn’t know what. ’

(Ibid., pp. 20-21.)

At the end of the October 30 interview Mr. Chwastyk was again
asked by the Metropolitan Edison attorney pa,rticipa,ting in the dzpo—
sition, about whether he had told Gary Miller on March 28 that he
had correlated the pressure spike with a possible explosion :

Mr. D1az. T don’t want to put words in your mouth, You
recall making the inference, but you don’t recall whether you
conveyed that inference to Gary Miller; is that correct or
incorrect

The Wrr~ess. My best recollection is that T did related (sic)
that information to Gary. That’s the best I can remember,
How much of that information though, what information
I gave him, I definitely don’t remember. I do know that I
gave him the information of the bank (sic), the valve open-
ing sumultaneously with the pressure spike.

Now, if I related that or if I put that together and told
him that I thought it was a hydrogen explosion, if I thought
it was an explosion at all, T don’t remember.

(Ibid., pp. 28-29.)

In sum, on May 21, 1979, Chwastyk told I&E investigators that he
believed on March 28 that an explosion had occurred, and that he had
told Station Manager Gary Miller that they should no longer cycle
the electromagnetic relief valve because the pressure pulse %)ad cor-
1"esp0nded to opening of this valve. On October 11, Chwastyk said,
“after the hydrogen explosion”, he went to Gary Miller and ex-
plained what he, “thought had happened as far as the hydrogen deto-
nation and the simultaneous opening of the valve.” (Chwastyk, SIG,
10/11/79, p. 18.) When pressed as to whether he actually did tell
Miller that he thought there had been an explosion, Chwastyk (for the
first time, on October 30) said that he could not be sure, although he
thought he did. It is not elear from the record what was the basis for
Chwastyk’s changing his mind except that his recollection differed
from Miller who had said he (Miller) did not recall learning on
March 28 that there had been an explosion.

Chwastyk engaged in the following dialog with NRC investigators
on September 4, 1980 wherein he states that he had surmised an ex-

plosion, probably involving hydrogen had red 1
D e on propabl Inv g hydrog occurred and that he had
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Q. During your testimony of 5-21-79, and again later on
10-80-79, you addressed your conversations with Gary Miller
regarding the conclusion that the spike was related to the
operation of the EMOYV.

What is now your best recollection with regard to the sub-
stance and time of this conversation ?

A. My best recollection, as I have testified before, I think
I talked to Gary Miller not long after the spike actually
oceurred,

Q. Did anyone else participate in these conversations, or
was anyone standing by who would overhear them?

A. When I talked to Gary?

Q. Yes.

A, No. I think that Gary was in the shift supervisor’s of-
fice by himself.

By Mr. MosELEY.

Q. Could you give us the substance of your recollection of
the substance of the conversation with Miller?

A. Well, essentially, I think—The substance was that—
Again, as I remember it, I put together the spike, the spray
pumps coming on, the simultaneous operation of the valve,
and someone telling me about a loud noise they heard into,
actually, some kind of explosion in the building.

T talked to Gary about that with the idea-—becaunse of that,
get permission to redraw the bubble, to get the bubble back
into the pressurizer so we would know where we stand as far
as the reactor cooling system.

This is substantially why—It was one of the reasons why.
That was the object that T used in discussing this with Gary
Miller, to again get permission to redraw the bubble.

Q. Soyoureally believe that there was a real pressure spike.

A. Yes,as T remember it.

Until that time [i.e. approximately 1:50 p.m.. the time
at which the pressure pulse occurred], I did not really know
what the status of the plant was. I only knew what I was
told. But when T put together the explosion and the hydro-
gen, I knew then that we had suffered at least some core
damage. T did not know how to quantify it simply because,
you know, it could have been a localized explosion, like T men-
tioned earlier, or it could have been a minimal amount of
liydrogen,

That was about the time that T understood that we did have
core damage.

By Mr. MosELEY.

Q. Did you conclude this Zire water reaction on March
28th ? :

A. In my mind, you know, when I put the explosion
together and it was hydrogen, yon know, it came from Zire
water, it was just an assumption T made.

Q. So you did conclude that the core had heated up suffi-
ciently to cause the Zirc water reaction.

A, Yes,
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Q. You reached that conclusion in the afterncon of March
281

A. Yes.

By Mr. Crae.

Q. Did you discuss your concerns or inferences concerning
core damage and hydrogen with anyone?

A, T discussed the explosion, you know, and my thoughts
at the time, which were that there had been a hydrogen
explosion. I don’t think that I went into Zire water reaction
creating hydrogen, or an explanation or discussion of what
happened. I think that T pretty much assumed that hydro-

gen explosion, and the hydrogen came from one place, Zire

water reaction on the core. .
By Mr. MoseLEY.
Q. But given that this is something that none of us ever

expected to see, it was not enough to move you to have.-

conversations with others about your conclusions of Zire
water reaction?

A, No. T think that it was enough for me to know that
it was just an explosion, and possibly & hydrogen explosion.

By Mr. Crare.

Q. When you discussed your recommendation not to cycle
the block valve, and your discussion about core damage and
the hydrogen, what reaction did people have to that, specif-
ically, Gary Miller, Brian Mehler, and in general anybody
else that you have talked to?

A. By reaction, do you mean, did anybody panic?

Q. No. I mean, did Gary Miller say, “Oh, come on.” Did
they believe what you were saying? Did they take you seri-
ously? Were they going to think about it? Was it one of
those, “Okay, Joe,” and then he went on with what he was
doing?

A. T would have to say, Brian Mehler believed me that we
had had an explosion.

Gary Miller, T assume—1I have no reason to believe that he
did not at least think about it, and take it under advisement,.

(Witness conferred with counsel.)

A, The reason that I sav I think Gary took it seriously is
because it was very soon after I related to him what happened
that he gave me the okay to go and draw the bubble to find out
where the hell we were at as Tar as water. This was, of course,
a major change in the way we had heen doing it before.

Q. Do you remember when Gary left to go to the Lieutenant
Governor’s office # '

A. I remember vaguely that he left. When it was——

Q. Can you relate that conversation when you talked to
Gary Miller about hydrogen and then you got permission te
draw the bubble and the time to his departure to talk to the
Lieutenant Governor?

A. Tt was before he left to talk to the Governor, I know that.

By Mr. MoseLEY.

Q2. I am having a little trouble with time. T thought that you

had said earlier that your conclusion on the hydrogen and the
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Zirc water reaction was shortly before the restart of the re-

actor cooling pumps. Did I misunderstand you?

b A. Yes, I think you did. T did not mean to intimate that a
it,

Q. Straighten me out by saying it again, and relating it in
time.

A, Tt was shortly after—again, time really did not have
much meaning. It was shortly after—when I say shortly, T
mean within 15 minutes to a half-hour after the—probably
even less than that because although it seemed like a lot of
time, I don’t think that it really was.

1t was shortly after the actual explosion and the pressure
spike in the building that I surmised that it was, in fact, an
explosion and probably a hydrogen explosion, and I related
that to Gary. This was prior to Gary leaving for the Gover-
nor’s office, as far as I can remember.

(Chwastyk, I&E, 9/4/80, pp. 24-27.)

Q. Did you have any conversations on the 28th concerning
primary system inventory with Gary Miller?

A. I'd have to say yes, but indirectly, okay? And that was
when I went to Gary and requested permission to redraw the
bubble in the pressurizer to find out where we stood inventory-
wise,

Q. Did you explain to him that's why you wanted to draw
the bubble ?

A. Yes. (Chwastyk, I&E, 9/4/80, p. 62.)

The foilowing concerns the time at which Chwastyk was given per-
mission to draw the bubble:

Q. Concerning your attempt to redraw the bubble on
8/28/79, can you explain the sequence of events and times re-
Iated to those actions? And you can refer to this chart from
the Rogovin Report, also.

A. Can I ask you what—what is your question? When did
I start?

Q. What did you do when you started to draw the bubble?
What did you see?

A, Okay. Okay, I got the permission to go ahead and redraw
the bubble somewhere around 2:00 o’clock. The first step we
did, of course, was to turn on the heaters, and then I think we

“sent some one of our operators out to verify that we didn’t

have any of our heaters tripped; if they were, to reset them.
{Chwastyk, I&E, 9/4/80, p. 67.)

Q. You said you got permission about 2:00 o'clock. You
seemed relatively confident of that time. Can you tell us why
that sticks out as

A, Well, it was not very long after the spike in the reactor
building. You know, I said 2:00 o’clock, it was somewhere in
the neighborhood of 2:00 o'clock. It wasn’t 2:00 o’clock
exactly because T’'m sure T couldn’t even say that, but—-

Q. Is it related to Miller being there or not being there?
Would that have an effect on it ?
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A, Well, yeah, in the sense that, you know, one of my—
when I first took over the control room, one directive was not
to do anything fo the plant unless T could improve the

Q. And you did get permission from Miller to draw the
bubble around 2:00 ¢’cloclk ?

A, Yes.

Q. Who else heard this instruction or participated in this
conversation?

A. Noone that I'm aware of. T think Gary was in the shift
supervisor’s office by himeself at that tine, and again this was,
you know—as soon as it dawned on me what had happened
with the pressure spike, you know, T went into the shift super-
visor’s office, relayed that information to Gary, and asked per-
mission once agaln to reestablish the bubble to find out where
we stand. And it was soon there afterwards—the reason T
remember it was soon was because it kind of surprised me.
You know, I expected more of a time lag to get the informa-
tion passed on to where it was being passed on, and to be
thought over and discussed wherever—wherever they were
making these decisions, and then go back to me. But it was a
fairly short amount of time between the time T asked Gary,
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Q. In your discussions with. we will assiune it was M.
Neely, did you have the perception that he understood what
you were telling him ?

A. T assumed that he understood what I told him, that the
pressure spike or the explosion, whatever word I used, was
real. I assumed that he knew what that meant. T am not sure
that that answered your question.

Q. T am not sure 1t did either.

What T am looking for is whether you felt he perceived the
significance of this, either by the questions he asked, or by
comments that he made, or by any other actions that you saw
him talke.

A. I assumed that he knew what I was talking about, and
when he left T just assumed that he went back to notify his
chain, wheever 1t was at that time, which I don’t know. That
is the only thing that I assumed at that time.

By Mr. GayzLE.

Q. He did net, in fact, indicate to you what he was going
to do when he left?

AL No. He just walked away.

(Chwastyk, I&, 9/4/80, pp. 105-1086.)

you know, again for permission to reestablish the bubble until The following discussion between Chwastyl and NRC investigators
he gave me the word to go ahead and doit. relates to Chwastyk’s perception that, not only had there been a real
By Mr. Crata. pressure increase in the containment, but that the increase might have

Q. You just made one request of Gary Miller to reestablish
the bubble?

A. No, no. I had requested it earlier, soon upon taking the
control room. I think—T know T asked as soon as I took the
control room, and I think T asked him between that time and
the spike again and, you know, nothing had happened, and
then I definitely know I asked immediately after the spike.

The only thing I'm not sure of, if and how many times I
asked him between the time T took the control room and the
spike, (Chwastyk, T&E, 9/4/80, pp. 69-T1.)

Mr. McBripe. Another question is, after your conversation
with Mr. Millor about the pressure spike, the fact that you
believed that an explosion had taken place, did you make any
assumption with respect to whether Mr. Miller had passed
along that information either to his superiors or to the NRC?

The Wrrnzss. I assumed—he was their emergency director,
and he would pass that information along up our chain, and
also making the necessary NRC notification.

By Mr, MosgrLEy.

Q. Let me ask o couple of questions related to that. In
answer to the question, you used the term explosion. Was the
term explosion used on March 28?

A. T don't know that. I remember the word “real,” that the
pressure spike. or the explosion was real, because in the pre-
vious diseussions I had, theve was some doubt like T mentioned
earlier,

When it dawned on me what had happened, the first person
that T went to was Gary Miller.

been sufficient to breech the containment integrity.

Q. Joe, during the recess you had a chance to finish review-
ing the portions of your October 30, 1979, deposition before
the Special Inquiry Group that was referenced before the
recess, specifically page 20. '

Now, going back to the question of what did vou mean by
not broadcasting, would you explain that to us again?

A. Yes. It was just simply—yvou know, T would not make a
general statement to the control room, or the personnel in the
control room, the announcement type.

Q. What was it that caused you to be seared?

A. Well, it was a combination of things. One, it was the ex-
plosion itself. You know, the fact that it was possible that the
explosion could have been of a higher magnitude that could
have, yon know, done some damage or more damage than
what it did do, primarily violate containment., That was, you
know, the first thing that came through my mind.

The second thing that came through my mind was the fact
that we did in fact suffer some core damage. That one i3 not
as clear simply because there are so many variables that I
didn’t know how to interpret. For instance, you know, what
kind of ventilation did we have around that pressurizer and,
you know, was this gstuff really concentrated around the pres-
surizer, or was it thoughout the whole building. You know,
T had no means of knowing those things.

Q. On 3/28 or even 3/29 was the possibility of containnent
integrity ever being breeched ever discussed ¢
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A. T am not sure “discussed” would be the proper word.
You know, it entered my mind that it nay have been breeched.
As a matter of fact, the pressure dropping, you know, as fast
as it did, one of the things that came through my mind was
that possibly it did have some kind of pressure increase in
the building, and I think I mentioned this earlier, a steam
leak, and simultaneously containment was breeched and we are
therefore relieving the pressure. You know, we checked every-
thing we possibly could and found that wasn’t the case.

Mr. MoseLEY. What specifically did you check and whom
did you ask to check this?

The Wrrwess. Well, things like the steam generator pres-
sures, the containment isolation, you know, the valves to en-
sure that the valves were closed, that were supposed to be
closed were closed, I think, and T don’t really remember, you
know, T can’t say, and this doesn’t stand out in my mind, but
T think T had someone get the procedure for loss of coolant
which describes containment isolation and verify that, you
know, what was supposed to be isolated was in fact isolated.
You know, reactor coolant pressure, of course. There were a
number of things that we did check just to verify the fact
that we did still have containment, and not only to verify
that we did still have containment but also to try to deter-
mine what caused it, you know, did we have either a loss of
coolant or a steam leak or something that caused pressure to
go up and simultaneously lost containment. We checked
everything we could and didn’t find anything.

Mr. MoseLey. Did you specifically ask for the radiation
monitoring people to make a quick survey around the build-
ing to see if there was activity leading out ¢

The Wrrwness. T remember directing someone to make an
inspection of the containment. I think it was an operator type
person. It wasn’t a health, physics or radiation control person,
and it was probably a shift foreman, a senior CRO, or some-
thing of that nature, because you must understand how, you
know, the chain of command there is. Essentially the shift
foreman directs the operators, the control room operators
primarily and the control room operators direct the auxiliary
operators who work out in the plant.

I asked and directed someone to make an inspection, Now,
I don’t remember who, you know. It was just a possibility
that came into my mind, you know, that something in con-
tainment or some part of the structure itself had possibly
broken or fell apart. I didn’t really believe it but I thought
it was something that T had to check anvway.

Mr. MoszLey. Did you discuss with Miller, Kunder, Ross or
others that you were having these checks made?

Mr, McBgipe. Maybe the problem with the question is could
you explain who you mean the others to be?

The Wirness. Let me say, normally I would as part of the
report, you know, to the chain, in other words, Gary Miller, T
would not only explain what had happened but what I am
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doing about it. Whether I did that in this case or not, I don’t
remember,

Mr. Moserey. What about to Ross or Kunder and maybe
Z_exfle% Zewe was the nominal shift supervisor at that time,
right?

The Wrrness. It is possible, but T really can’t remember.
Again, you know, the way I work T would have under normal
conditions, and whether or not I did in this case I just can’t
remember,

Mr. Moserey. You just don’t recall.

The Wirness. I just don’t recall,

Mr. MoseLey. Do you recall whether you discussed the re-
sults of these checks, some statement of confirmation that
everything is okay, we have checked the containment and it is
still good?

The WiTNEss. Again, no, I don’t recall, but, again, knowing
the way I operate, I assume I would have. I don’t recall that
I did.

By Mr. Craia.

Q. Do you remember how long it took before you got a re-
port back on that check of the containment ?

A. T don’t know that I ever got the report back on that
outside, you know, check of the containment. T guess T don’t
remember because I think by the time they could make any
kind of inspection I had come up with the idea, and quote
if you will, of the hydrogen explosion. And I think after that
1 just sort of forgot about the containment check.

(Chwastyk, I&E, 9/4/80, pp. 32-36.)

Chwastyk engaged in the following dialog concerning his discus-
sion about the pressure spike with TMI Supervisor Brian Mehler,

Q. Could you try to recall the approximate time or related
event in the substance of the conversation with Brian Mehler
concerning the pressure spike ?

A. As I remember, T was at the console when the pressure
spiked, and Mehler was somewhere in the background. Of
course, I did not know what caused the pressure spike, and
Mehler came over and asked why the spray pumps were on.
I really told him, T don’t know why they are on. I don’t know
why they started, but we got a bad pressure spike. This thing

- was happening, and T did not know what it was,

By the time it came back down to about where it had been
before the spike, someone then asked permission to secure the
spray pumps and I denied it because I did not why they had
started to start with, and until I had a better feel of why
they started and what was happening, I did not want to
secure them.

 After a few seconds or minutes, I don’t know what, it looked
like the pressure was going to stay down, and then T did allow _
that the spray pumps be secured. Mehler was either at the
spray pump or in that vicinity at the time.

After we secured the spray pumps and secured the other
equipment, then I discussed what had happened, some of the
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possibilities. I thini that it was during this period of dis-
cussion that we decided, somehow, I am not surve what the
wording was, but that we kind of felt that something had
happened in the building because of the spray pumps start-
ing simultaneously with the spike.

(Chwastyk, I&E, 9/4/80, pp. $-10.)

Mehler himself has said that he believes there was general aware-
ness of the oceurrence of the pressure pulse:

Q). Was there a reason why you wouldn’t have discussed it
with Gary Miller, or it wasn’t discussed? Can you recall?

A, Well, T don't know. I—the reason I made the assump-
tion that everyone was aware of it, because everyone came out
to the control room. It was obvious to anyone in the control
room that it happened, and I did discuss it with a gentleman
from the NRC.

By Mr. Mosprrey,

Q. You would consider it to be general knowledge, then,
both that the containment spike had occurred, and that the
sprays had come on?

A. That’s correct.

(Mehler, I&E, 9/8/80, p. 14.)

FA k E ES % % %

Q. Mr. Mehler, you indicated right after the pressure spike,
you assumed it was common knowledge, and everyone came
out in the contro! room. Who were you speaking about coming
out in the control room?

A. When T make that assumption, when the pressure spike
occurred, I was in the shift supervisor’s office, I do not recall
who all was in the office at the time, but upon seeing the people
move around there when we got the SAS, I knew it myself,
I got up and went out to the control room and seo did, I would
say, the majority of the people in that room, and they had to
be aware of the pressure spike, because we all went over to the
congole where the pressure indication was, and we looked at it,
and we seen spray pumps running, and we discussed it.

Q. Do you recall any of the people who were in that room ?
I realize you don’t know them all; but

A, T believe Mr. Miller was there, and it’s only—I'm not
sure, and I believe Mr. Ross. But, you know, I would never
say definitely they were there.

(Mehler, I&E, 9/3/80, p. 16.)

* * * * * * *
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Q. What training had you received prior to the TMI-2
aceident with regard to the instrumentation and logic asso-
ciated with reactor building pressure ?

A. 1Idon't quite understand your question.

Q. The instrumentation and logic associated with activat-
ing containment spray pumps?

A, Okay.

Q. Those kind of things.

A, We've had—I couldn’t tell you when I had the specific
training or anything, but T do know we had training on it,
and it’s based on you have to have an ES signal, plus two out
of three logic of 30 pounds to start spray pumps. You know,
that training itself could have been any time over a period of
a year from probably 1969 up till the day of the accident.

(Mehler, I&E, 9/3/80, p. 12-13.)

In a similar vein, Mehler told investigators that he believed the
instruments to have indicated occurrence of a real pressure pulse and
not to have been a manifestation of spurious electrical signals. Mehler
referred to the pressure pulse as having originated with a chemical
reaction; he stated that he did not recall thinking that a hydrogen
detonation might have occurred.

Q. Okay, I think in your I&FE interview you said that you
thought initially that the pressure spike in the containment,
when you saw it, was probably due to somebody fooling
around with the transmitter.

A. Yes, I said that. But then I also said it couldn’t have
been possible because building spray pumps started.

Q. Which meant that there had been a pressure signal that
went through and started the building spray pumps?

A. Right.

* * * * * * *

Q). Now, after looking at it in that initial dismissal, did you
Iater realize that there had been pressure in the containment
that caused that spike on the instrument ?

A. Yes.

Q. Do you have any idea what could cause that kind of a
rapid pressure spike?

A. Iknow Joe and I talked about it Iater on that day, about
what could have caused it and I don’t think hydrogen entered
dinto it, We thought maybe some kind of chemical reaction or
something happened because it was up and down so quick.

Q. That is Joe Chwastyk?

A. Yes.

Q. So you really didn’t have a good diagnosis ¢

A. T personally didn’t think hydrogen could form that
quick in the building to that concentration to cause it in that

Mehler engaged in the following dialog with NRC investigators pertod of time. (Mehler, SIG, 10/11/79, p. 13-15.)
concerning his training with regard to what was necessary to activate
the containment building spray pumps, training from which he
learned that two out of three pressure sensors would have to detect
high pressure in order for the containment sprays to be triggered.

Mehler also recalled in his conversations with investigators that on
March 28 he had been told not to turn on oil pumps in the containment,
appavently out of concern that electrical sparks might be produced
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which could cause detonation of hydrogen in the containment
structure. On October 11, Mehler told SIG investigators that:

. . . I do know sometime after the pressure spike hap-
pened we were told not to start equipment because they as-
sumed that it [the pressure spike] could happen again and
they probably put it that there was hydrogen in there, but
that was sometime after 1:50, Now how far past that, I don’t
know. And I do not, I said—well, to Gary Miller I said—he
said don’t start any more oil pumps and I said we don’t have
to, I already tested them all, because they were concerned—
but how far into the afternoon at that time, I don’t know
whether it was 4:00, 2:00 or what, but it was sometime after.

(bid., p. 16.)

Mr. Mehler was interviewed again on Qctober 30 and at this time
he was less certain that the above noted instruction not to start the
pumps had been given on March 28. The following exchange took
place during the October 30 interview where the questions are being
asked by Mr. Frampton of the SIG and the answers are Mr. Mehler’s:

Q. Since the interview that our group did with you on
October 11, as indicated by Mehler Exhibit No. 2, yojlrl have
become less' certain th_at this instruction and the conversation -
you had with Mr, Miller was on Wednesday, the 28th.

A. That is correct.

€. What is it that has caused you to doubt the recollection
that you had before?

A, T’ve talked to some other people that were there on the
28th, and also thinking back upon it, you know, T cannot be
celémf thaltlljs did happen on the 28th.

. In talking with other people—well, let :
you have talked to about it ? beob et me ask you who
A. I've talked to Gary Miller, Mike Ross, Joe Chwastyk,!s=
Bill Zewe, and none of them recollect that instruction being
given on the 28th. '

on%'hlgoggf;l}??()f them recollect such an instruction being given
A. T don’t think they would sa ifi i
) y specifically that it hap-
pened on the 29th either, but T do believe somey(;f them reccﬁ-
lect it being given.
+ Do you remember which ones?
3. }kthink Joe does.
. Any of the other people?
A. I don’t know. beo
Q. In your conversations with them, what is it that they
have said that’s made you think that your recollection is prob-
ably wrong that it was the 28th ¢
A. Well, they would have been in the room the same time
I was to hear the instructions, and it seems funny, if T would
be the only one that remembered it happening on the 28th

gvhe{xtthere were other people in the room that don’t remem-
er it,

352 Chwasty]
ollection (h 1 fold NRC investigntors on September 4, 1980 that to the best of his ree

82, 86-97, 88, on not to operate equipment was glven on March 28, (See pp. 81,
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Q. So this is in part conversations with other people that
you have had and m part sort of a general reconstruction of
events that’s made you think that you're wrong in thinking
it was the 28th ; is that fair to say?

A, That's fair to say, and also, you know, quite a bit hap-
pened the 28th. And I did come back the 20th. It could have
very well been the 29th, and Y wouldn’t even say for certain
it was the 29th right now,

Q. It’s concelvable it could have been the 30th ¢

A. T wouldn’t want to get definite and say it was—you
know, I'm just not certain right now which day it was.

Q. Would it be fair to say that your own recollection, faulty
or not, standing alone, has been that it was the 28th, but that
in talking to other people, you think that your recollection is
most likely to be somewhat faulty and it was more likely that
it was the 29th ¢

A. That’s correct,

(Mehier, SIG, 10/30/79, p. 15-17)

Chwastyk also reealls being told, “. ., not to restart any equipment
in the reactor building. And someone at the time had just finished
starting a piece of equipment.” Chwastyk said he thought the equip-
ment referred to was the 12C oil pumps on the reactor coolant pumps,
presumably the same pumps referved to by Mehler. Chwastyk said that
le thought the instruction had not been issued on Wednesday, March
98,15 hecause he remembered receiving it in the supervisor’s office, and
“.". . T don’t think on Wednesday T was in the shift supervisor’s of-
fice at all.” (SIQ, Chwastyk, p. 16, 10/30/79.) This recollection of
Chwastyk is referred to in the SIG report (Volume II, Part 3,.p. 907)
and 1s part of the basis for the SIG conclusion that Mehler was prob-
ably incorrect when he remembered the discussion, about not turning
on the oil pumps, as having occurred in the shift supervisor’s office on
Wednesday, March 28. On the other hand, TMI supervisor Mike Ross
did recall Chwastyk being in the shift supervisor’s office of March 28:

At times Joe (Chwastyk) would come into the think tank,
(1e. the shift supervisor’s office where supervisory personnel
convened during the day for the purpose of assessing events
and deciding upon actions to be taken) where we were at,

and he would enter discussions.**”
(Ross, SIG, 10/30/79, p. 15.)

The SIG report, prepared prior to the NRC I&E inquiry begun
in March, 1980, does not mention that Ross’ recollection as to
Chwastyk’s appearance in the shift supervisor’s office conflicted with
Chwastyk’s recalling that he did not think he had been in this of-
fice on Wednesday, March 28. The SIG report notes but does not com-
ment upon a further discrepancy in the testimony of Mehler and
Miller: Mehler testified that it was Miller who gave the instruction
not to start the pumps even though the date was uncertain; i.e.,
Mehler’s own recollection was that the instruction had been issued on
the 28th, but after talking to other people, he said that his recollection
was most likely faulty and it was more likely that it was the 29th.
(Tbid.) Miller, on the other hand, did not recall at any time having

15 Chwastyk himeelf told NRC investipators on September 4. 1980 that to the best of
his recollaction he had been in the supervisor's office on March 28, (See p. 85.)

st Chwastyk subsequently changed his testimony, stating that to the best of his recollec-
tion, the instruction not to operate equipment was given on March 28. (See footnote 1fa.)
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given an instruction not to start pumps or cven having been in the
control room on the 29th at 9:15 p.m. which was the Special Inquiry
Group’s conclusion regarding the time at which the instruction had
been given.

(SIG, Vol. II, Part 3, p, 908.)

On September 8, 1980 Mehler was again asked about his recollec-
tion and changes thercin regarding o March 28 directive not to start
equipment in the containment building. Mehler said the changes from
his recollection as of October 11, 1979 to that stated on Qctober 30,
1979 were based on his having talked only to Chwastyk and Zewe
(not Ross and Miller, in addition to Zewe and Chwastyk, as he had
said in his SIG interview on October 30, 1979) and it was on the basis
of these discussions that he decided that he had been wrong about
receiving on March 28 the instruction not to turn on equipment in the
containment building. However, Chwastyk, as indicated below, says
that he did not tell Mehler that the instruction had not been issued
on the 28th, and that it was in fact Chwastyk’s recollection that this
was the day on which it had been issued. Furthermore, the most likely
time forissuance of the instruction was after 6 p.ni, the approximate
hour at which Zewe had left the control room. Therefore, Zewe would
not have been present had the instruction been issued after 6 p.m.,
and thus it is unclear what would be Zewe's basis for leading Mehler
to believe that his (Mehler's) recollection was faulty. (See Mehler,
1&E, 9/3/80, p. 27-928.)

On September 3, 1980 Mehler recalled, as he had previously (Mehler,
SIG, 10/11/79, p. 16), that it was Miller who gave the mstruction
although the day on which it was given remained unclear in his mind,
Mehler engaged in the following dialog with NRC investigators:

Q. Your best recollection now is that an instruction wWas
given.

A, That’s correct.

Q. By whom was it given ?

A. Mr, Miller, (Mehler, I&E, 9/3/80, p. 30-31.)

* * * * %* * &

Q. Your recollection is quite certain that it was Mr. Miller
who gave this instruction. Could it have been anyone else?
You're quite certain it was Mr. Miller?

A. The best T recall, it came from Mr, Miller.

(Ibid., p. 32.)

* * * #® * * *

In a meeting with I&E investigators on September 4, 1980 Chwastyi
presented additional recollections (and clarification of previous recol-
lections) with regard to his awareness of the hydrogen detonation, its
significance, and the instruction not to start equipment in the contain-

ment building, an instruction Chwastyk now appears certain was issued
on March 28:

Q. At what time and what logic caused you to conclude that
the spike was cansed by hydrogen ?

A, The time, T have to say, the time really did not have
much meaning on the 28th. T don’t think it was very long
simply because it did not take us long to—It did not take the
spike long. The spike was not there very long. Mehler and I
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did not: go into a two-hour or three-hour discussion. It was just
a matter of exchanging ideas.

It was shortly thereafter that someone related to me that
they heard a noise of some type. Again, I don’t remember who
related that to me. Somehow, the noise, the pressure spike, the
operation of the valve whiclh was being operated all eame to-
gether, and it scared the hell out of me. That is when I as-
sumed that we had had some kind of explosion, a hydrogen
explosion, ) )

(. Your best recollection is that it was on 3-281%

A. Yes,

Q. On testified on 5-21-79 that you recommended to Gary
Miller that the EMOV should not be cycled. What was the
basis for your recommendation not to cycle the EMOV#

A. The basis for the recommendation was what T have just
related. The operation of that valve with the pressure spike,
I therefore assumed that there was something wrong with the
operator motor, or some kind of connection there that was

using a spark.

CaQ. V%rfa.s ypour concern based on the failure of the motor for
the block valve? _

A. No, I will be quite frank with you, my first concern was,
Holy Christ, we had an explosion in there, and if we operate
that valve we may have a bhigger one. Of course, you know,
I did not think it through and the fact that the first burn
should have burned anything that was there. )

Q. Were you concerned about localized concentrations of
hydrogen?

yA. \%ell, yes. T will state also that I assumed that the explo-
sion was leealized in the pressurizer area. One of my concerns
was that there may be other pockets around there, and that

would be dangerous. o

Q. Why didn’t your concern or recommendation include
other equipment inside containment? )

A. Af that time, we were not operating any other equip-
ment in the containment. Our mode of cooling was eycling the
valves, i

Q. Tf other equipment was to have been energized, would
you have recommended to Gary Miller that that not be ener-

ized also? o
8 ZzidI will be quite frank with you, I did not think in those
terms. As a matter of fact, there was word put out not to oper-
ate in the equipment, and T sort of kicked myself for not
thinkine ahout that myself?

By Mr. Hoernixe:
Q. When was that word put out, do you recall ?
A. To the best of my recollection, 1t was on the 28th.
. Who put it out?
g. ﬁlhssulr)ne that it came from Gary Miller, but I cannot say
that Gary Miller told me specifically.

Q. You mean that it might have been passed along from

someone else?

A. Yes, and T am not sure of that.
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By Mr. MosELET. ‘

Q. You don’t recall who gave you that order or instruction?

A. T am just trying to think about it.

I will be quite frank. Again, I don’t remember, but I think
Gary Miller was there, but whether he actually said it or not,
T don’t remember.

By Mr. HoerLing.
2’SL%E’I?vut your best recollection is that it came out on the
th ?

A. Yes.

By Mr. MoseLey.

Q. Following up on the same thing, do you recall any
reason for the order or instruction not to operate equipment?
Was any reason for this order or instruction ?

A. I don’t remember now if it was stated, or T just assumed
that it was so that we did not cause any more sparking.

Q. You don’t recall which?

A. Can T falk to my lawyer?

Mr. MoseLey. We will go off the record.

[ Discussion was held off the record.]

Mr, Moserey. We are back on the record.

The Wirrngss. May we have the question asked again?

By Mr. MoseLxy.

Q. The question was, do you recall at the time that the
order was given whether or not there was a statement as to
why the equipment was net to be operated?

A. Again, I don’t remember specifically that the reason
was given or that I just assumed it that this was to prevent
sparking in the building,

I do remember the circumstances and who was present.
Essentially Gary Miller had mentioned, and Brian Mehler
was there. Mehler said something to the effect that it was too
late, and that he had just started some piece of equipment,
in the building,

I remember some comment of mine to the effect, and this
was sometime later, “Don’t worry about it because we have
burned up that was in there anyway.”

Q. That was your comment?

A. That was my comment.

By Mr. GauMBLE,

(. To Mr. Mehler?

A Yes.

Q. And Mr. Miller?

A, To whoever was there,

By Mr. MosELEY.
Q. Mr. Miller, to your recollection was there ?
A. Yes, to my recollection he was. ;
(Chwastyk, T&E, 9/4/80, p. 14-18.)
. On September 4, 1980, Chwastyk engaged in discussion with NRC
mvestigators Indlcatlng that no general announcement was made in
the control room regarding the instruction not to start equipment in
the containment. In addition, Chwastyk recalls that he was not sure
as to the extent the instruction had been followed since they had re-
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cently started a piece of equipment and “nothing happened,” i.e. there
had been no indication of a hydrogen detonation. The discussion
follows:

Q. How was that order transmitted ? ] )

A. Again, T don’t remember specifically Gary Miller giv-
ing that order specifically to me. I do remember that soon
after it was given, Gary Miller and mysell were discussing
something wﬁen Mehler walked in. How the order was ac-
tually transmitted, I don’t know. .

Q. It was not somebody sayiig to you in a calm voice,
“Don’t restart any electrical equipment,’” as opposed to some-
body standing back and saying in a loud voice, so that other
people could hear, “Don’t restart any electrical equipment in
the containment.” )

A. Tt was not a general announcement made in the control
room. I remember that definitely.

By Mr. HorrFrLixg. )

Q. Would that kind of order or direction be recorded in a
log?

T am not familiar with plant operation, but normally would
something like that be recorded or logged?

A. Tt is difficult to answer because I cannot think of an
analogy to use during normal operations for an order like
that,

Q. Soitisunclear.

A. Yes.

Q. So you don’t have a feel for one way or the other.

A. Let me say this. During normal operations, or right now,
for that matter, there are a number of ways that we would
prevent operation of equipment if we did not want it operated,
and that would be tagging it out, which involves a lot of time
to get instituted.

Prior to that time, it would have been a verbal type of
communication to whoever was in charge of the shift. Right
now, presently, the shift foreman. If T had a piece of equip-
ment that T did not want run, I would institute the proper
tagging, whether it be safety tagging, or a caution tag, or
something of that nature, but until the time that the tags
were placed, I would give a verbal order by way of the shift
foreman not to operate that equipment. But T don’t think
that they would log it.

By Mr. MoseLEy.

Q. In"this circumstance, wouldn’t that be sort of well
publicized to all the operators in the control room because
each of them may have had some reason to operate some

~ equipment?

A. Normally it would, except. for the fact that at the time
the word was put out, it started a piece of equipment and
nothing hapvened. So I am not. too sure how far we carried
it out. T don’t think that we did at all because that was about
the time we were starting the reactor cooling pump.

Q. This would have been about six o’clock in the afternoon ?

A. Between 4:00 and 10:00, I guess.
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Q. The pump was bumped at about 7 :30.

A. I remember, to the best of my recollection, that it was
about that time that we were getting ready to run the reactor
cooling pump that all of this happened.

Q. Could you tell me from your knowledge what precipi-
tated at this point in time, some six hours or five hours after
the time of the explosion? Had there been discussion of this?
What caused the long time period ¢

A. T dort’t know, to tell you the truth. All I can relate is
what I remember, and my first impression was, “Oh hell, why
didn’t I think of that.”

After I thought about it a little more, I thought, oh hell,
we have already burned it up in there. We have not been re-
cycling the valves, so we have not been putting any more
hydrogen in the building.

How the order came about, I just don’t know.

Q. T just wondered if you overheard or knew of any con-
versations in the interim in which this was being discussed ?

A.No, I didn’, or at least T don’t remember any.

By Mr. GaMBLE.

Q. Do you recall hearing any comments from any of the
personnel who received this order, operators or anyone, in-
dicating that they understood the order was to prevent any
sparks?

A. T don’t really remember that the order got out to the
control room operators. As T think about it now, there would
be no reason to because we had just started some equipment
in the building.

‘Whether the word got out to them prior to my knowing
what happened, I don’t know. _

Q. Wag there any discussion amongst the personnel, aside
from Mr. Mehler, Mr. Miller and yourself, which you have
talked about earlier?

Was there any discussion along the lines, “Well, we don’t
have to worry about this problem because we just started
these pumps and nothing happened,” any discussions along
that line?

A. The one between Mehler, myself and Miller, I definitely
know about.

(Ibid, p. 19-22.)

8

28th, and this is in relation to again the sparking potential.
It is your recollection, however, today that you were indeed in
the shift supervisor’s office on March 28th ?

A. Well, yes, it is, but when T answered that question pre-
viously I answered it in terms of that was not my station, you
know, I was not doing anything specifically in the shift su-
pervisor’s office other than going in and making reports or
getting directives, you know, depending on what it was.

Q. Well--go ahead.

A That is essentially what I meant about not being in the
shift supervisor’s office. You know, I didn’t go in there and
hold lengthy discussions on the plan of attack, which was
going on at the time. I wasn’t invelved in that type of thing.
I was in the office, you kmow, just to receive my orders and to
make reports only.

Q. Well, the reason I asked the question of course was the
fact that two people, yourself and another person, testified
that you weren’t there on that day, weren't 1 that office on
that day. Those two testimonies were taken to discount that
the order was given on the 28th. I just want to clarify that it
is now today your recollection you were in the shift super-
visor’s office on that day, and I have done that.

A.Yes.

(Chwastyk, I&E, 9/4/80, p. 45-46.,)

On September 4, 1980 Chwastyk engaged in the following dialog
with NRC investigators wherein he seeks to explain how Mehler might
have gotten from him the impression that the instruction concerning
equipment in the containment had #of been given on March 28,
Chwastyk tells the investigators that it was in fact his recollection
that the instruction to not start equipment was given on March 28,

By Mr. HoeFring.

Q. Joe, let me go back to something we have already talked
about. This is the instruction not to start electrical equipment
that we talked about earlier. What you basically said was that
the instruction was given on March 28th by Miller not to start
any eleetrical equipment in the containment.

Now, we have talked to Brian Mehler on this same subject,
about the instruction and when it was given. This is how that
spun out. On Qctober 11th, 1979 Brian testified on this subjeet
and he said basically what you have said that he recalled the

“instruction having been given by Miller on the 28th. After

The following is Chwastyk’s explanation presented on Septem-
ber 4, 1980 regarding his previous recollection that he had not been
in the shift supervisor’s office on March 28, a recollection that was part
of SIG’s basis for concluding that the directive not to start equip-
ment was given after March 28,

Q. Boss has testified on the 30th to the SIG that yon were
in the shift supervisor’s office on March 28th, and today you
have also likewise testified that you were in the shift super-
visor’'s office. Ts that correct.?

A. Yes.

Q. You, however, testified on the 30th to the same group,
the SIG group, that you don’t recall being there on March

that he had some doubts, reconsideration, what-have-you,
and he later testified that he wasn’t sure when the instruction
was given. He wasn’t sure if it was given on the 28th or the
29th. He still recalls such an instruction being given, but he
didn’t know when it had been given. .

We talked to Brian about this yesterday and asked him
what prompted him to think about this and begin to doubt
the time. He indicated that he had some conversations, Spe-
cifically he said he had a conversation with you. He asked
you did you recall the instruction being given on the 28th
and that you told him that it had not been given on the 28th,
to your recollection.
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Do you recall talking to Brian about this subject?

Mr. McBrme. Before you answer that. He may have said
that on October 30th, but so far as I recall he didn’t say spe-
cifically yesterday that Mr. Chwastyk said what you just
related that he said, :

(Short pause.)

Mr. Hoerrive, Can I read from the Mehler interview.

Mr, McBripe. Please.

Mr. Hoerring. This is Brian talking yesterday.

Mr. Craie. Excuse me. For the record, that 1s the Mehler

interview of 9/3/80,

Mr. Hogrrine. This is the question to Brian.

“Question : Who did you talk to?

“Answer: T believe I talked to Joe and Bill. o

“Question: Chwastyk? ' :

“Answer: Chwastyk and Zewe, and I really don’t knov
who else.

“QQuestion : What did they say? What did you ask them?

“Answer: I asked them if they recalled the conversation
where they said not to start any electrical equipment in the
reactor building.

“Question : What did they say to that?

“Answer: They don’t recall that conversation happening
on March 28th.”

The Wrrness. T remember a conversation with Mehler
about that. I am not sure I remember exactly, you know, what
was said. My first impression when you asked that was that
Mehler related to something about someone saying that
it didn’t happen until the 29th. He wanted to know what T
thought, or maybe even to try to help him, you know, in his
own mind, you know, get it straight on when it happened. It
seems to me I remember, at least T think I remember saying
something to the effect that—I think essentially I told him,
you know, that he has just got to go with what he remem-
bered, and I may have made a comment of something to the
effect that, you know. I didn’t think it happened on the 29th,
but I don’t remember saying that.

The only thing I remember of that conversation was my not
wanting to impress anything on Mehler, or him not impress-
ing anything on me. I don’t think I really wanted to talk
about it. You know, I sort of glossed over it and tried to
change the subject type thing.

By Mr. HoerFrinG,

Q. But you don’t recall telling Mehler that it didn’t hap-
pen on the 28th or anything like that ? .

A, Well, T don’t really remember. I may have.

Q. You may have said that to him, that it didn’t happen
on the 28th?

A. T may have. I don’t know why. Again, T really didn’
want to discuss it with him at the time, and T may have just
said it to close out the conversation,

(%.gBut you are clear that the instruction was given on the
28th ?

&7

A. Yes, to the best of my recollection, it was give
28th, you know, and I think it was after Mille% caglgli);gli
from seeing McGovern.

Q. And you are clear that Brian did come up to you, T
suppose it would have been after the—— ’

A. Yes.

Q. What do you recall of that conversation? Can you recall
when that happened ?

A. No, I don’t recall when it happened. I remember it was
right about the time we were getting, you know, all the inter-
views. You know, T didn’t know where we stood, and I was told
not to discuss it by & number of people. I really didn’t want
to discuss anything that happened.

Q. You were told not to discuss what?

A. Well, on similar previous interviews, you know, it was
mentioned not to, you know, discuss-—maybe not even at the
interviews. Maybe it just came from someone else. I don’t
know. We had been given instructions not to tallt amongst
ourselves about some of these items and T never did. T never
really sat down and went through the whole scenario of what
happened with, you know, for instance, of what some of the
control room operators saw.

Q. So the general instruction that you were operating
under was not to discuss the events on the 28th with others?

A. Yes, essentially.

(). And it was your personal objective not to impress others
with what happened on that date or to receive impressions?

A. Exactly. Exactly. And I think that is the thinking.

Q. Why would you then have told Brian that it happened on
the 28th during such a conversation ?

A. Well, the only reason I can think of, and I don’t remem-
ber specifically, is that it may have been a way to close out
the conversation.

Q. Wouldn’t that have broken the “standing policy™ ¢

A. No. I think, and I probably said it under the assumption
that if you think it happened on the 28th, you know, that is
what you have got to go with, you know, and I will go with
what I thought. T don’t know if T mentioned, you know, what
I thought at the time to Mehler. As a matter of fact, I remem-
ber trying not to, you know, give him an impression of what
I thought simply because I didn’t think it was right for us to
be talking about it because we were told not to.

Q. But still you recollect you told him it did not happen
could not have happened on the 28th?

Ms. Boast. Excuse me, I can’t hear you.

By Mr. HoerrLine. .

Q. T said but still during that conversation you recollect
that you told him it did not happen on the 28th? I am trying
to get a feel for what the words were that you gave to Brian
on the subject. ) L

A. You know, as I think about it a little bit, I think it came
out in the context of someone, you know, it was Zewe or Miller
or something said that it happened on the 29th. And I said,
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well, if they said it happened on the 29th maybe it did. I
think that was the kind of context that we held our conversa-
tion in.

Q. Do you reeall telling him that you thought it happened
on the 28th during that conversation ¢ ) i

A. No, I tried to stay away from telling him what I
thought, guite frankly.

Mr. HoerLivg. Okay, Joe, let me show you page 16 of your
deposition given on October 30th, 1979, to the Special Inquiry
Group. I want you to look at that page.

{ Document handed to the witness.)

By Mr. HorFLING.

Q. Joe, is the substance of the testimony on that page that
you weren’t sure whether the instruction had been given on
the 28th ? Is that what you were saying there?

. A, Yes, I think that is what it says. At this time, you
know, when I did this interview T wasn’t sure that it was the
28th simply because, you know, T didn’t really have time to
think about it and relate it to you.

Q. What is your recollection now ¢

A. Well, my recollection is now that it did happen:on.the
98th and it was about the time we started those reactor coolant
pumps, you know, the first reactor coolant pumps. But again,
you know, this is some time period even after that interview.
I think it was about that time, and again I can’t be absolutely
sure. (Chwastyk, I&E, 9/4/80, pp. 36-42.)

A reactor operator, Theodore Illjes, who arrived in the control room
after the detonation, told NRC investigators that he had been briefed
on the reactor building pressure pulse: ‘

I was told they had a spike on both indications of the reac-
tor building pressure recorder. There was some discussion as
to what it was. A hydrogen explosion was discussed. This was
later in the evening.

%Illj es, I&E Tape 261, May 23,1979, p. 6.)
When asked again as to whether the discussion of a possible

hg{(érogen burn had taken place on the first evening (March 28) Tlljes
said:

As far as I know that possibility was discussed that
evening. (Ibid., p. 10.)
Mr. Herman Dieckamyp, President of General Public Utilities,
stated in a May 9, 1979, mailgram to Chairman Udall:

There is no evidence that anyone interpreted the *pressure
spike” and the spray initiation in terms of reactor core dam-
age at the time of the spike nor that anyone withheld any®
information. (Ses Appendix G.)

Log E'ntries

Two logs containing a listing of significant events that occurred on
March 28 indicate that a pressure pulse occurred at approximately
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1:50 p.m. One log lists the pressure spike as having been 4 pounds per
square inch and accompanied by actuation of reactor building sprays;
the other log lists the pulse as having been approximately 5 pounds per
square inch, and does not mention the containment sprays. The reports
of the TMTI investigations do not address adequately the question as to
why the pressure pulse was indicated to have been 4 or 5 psi when in
reality it was approximately 28 psi. For example, the SIG report states
only that: “Furthermore, an entry in the control room operator log
book for the afternoon of March 28 notes that at 1:50 p.un. an engi-
neered safeguards initiation signal was received, the reactor building
sprays came on, and the reactor building pressure spiked up to 4 psi.”
{SIQ, Volume IT, Part 3, p. 905.)
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Increased Containment Temperature

As indicated above (Figure V-C, p. 57) containment temperature
increased following oceurrence of the pressure pulse at approximately
1:50 p.m. The record of the TMI inquiries does not indicate the extent
to which such temperature recording devices were monitored, the na-
ture of inferpretations assigned to the data recorded thereon and, if
the instruments were not being monitored and/or the data were not
being analyzed, whether this constituted a significant failing on ‘the
part of TMI personnel.
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I. SUMMARY . MANAGEMENT AWARENESS OF REACTOR CONDITIONS

Upon arriving in the TMI-2 control room at approximately
7:05 a.n,, Station Manager Gary Miller established a *“command”
group, consisting of senior plant personnel, which convened frequently
during the day for the purpose of discussing plant conditions and
developing a response to them. Miller stated that the group meetings
&, . . were held 1n the shift supervisor’s office in a calm atmosphere, at
a, point removed from the control reom, and the decisionmaking was
done precisely, at intervals dictated by the plant, and in no case longer
than 30 to 40 minutes apart.” (Supra, pp. 4-5.) The record of the TMI
investigations shows that on March 28, the TMI plant managers were
aware of information indicative of a situation much more perilous
than was reported to State and Federal officials.

Stuck Open PORV

Zewe, Ross, Mehler, and Bryan have made statements to NRC
investigators indicating that prior to 7 a.m. they were aware that the
leaking PORYV had been the cause of symptoms observed in the early
hours of the accident. Zewe stated that closure of the block valve had
caused primary system pressure to increase and reactor building pres-
sure to decrease. (Supra at 7.) Ross said reactor building pressure
decreased following closure of the block valve, and recalled Zewe
commenting on this to him. (Supra at 6.) Mehler, who arrived at
about 5:45 a.m. said that “. . . upon closing the block, T assumed we
found the problem.” (Supra at 8.) Chwastyk, who arrived between
11 a.m, and noon recalled that “when he got to the control room” he
had found out about the stuck open PORV and that Mehler had
stopped the flow from the system by closing the block valve, (Supra
at 9.) Miller said he did not recall having been aware on March 28
of the PORV having been open for an extended period of time.
(Supra at 10.) Zewe, however, said he had briefed Miller upon his
arrival as to what happened up to that time, and that among the
matters covered in the briefing “should have been” the shutting of
the block valve, decreasing containment pressure, and increasing pri-
mary system pressure. {Supra at 11.) Ross recalled that information
about the PORV having been opened had been passed on to Miller.
{Supra at 11.) Kunder’s statements indicate that he became aware of
the PORV having been open sometime after the General Emergency
had been declared, probably no later than 8:30 a.m. (Supra at 8.

Throttling of High Pressure Injection (HPI)

Zewe knew about the HPT status because he had been the shift super-
visor under whose direction the HPI controls were manipulated. Zewe
said (Supra at 18) that he had discussed with Miller the status of the
HPT and letdown systems as they had existed prior to 8:30 am.
Kunder said (Supra at 12) that when he arrived at about 4:50 a.m.
he became aware that HPT had been secured.

In answer to a question as fo whether prior to 11 a.m. there had been
discussion of the fact that an open PORV and HPT being turned off
could have resulted in a substantial loss of inventory, Ross said (supra
at 12) that he thought the fact of the HPI having been off or throttled
hack had been discussed. While Zewe recalls having told Miller about
the HPI and others recall Miller having been present when it was
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discussed, Miller himself has never made a clear statement as to
whether or not on the morning of March 28, he knew that the HPI
had been throttled during the period the PORYV was open. Miller was
concerned, however, when he found that the HPI had been throttled
after his arrival at abont 7 a.m.; Miller recalls his having issued strong
instructions that the HPT not be throttled again without his explieit
instructions. (Supra at 13.) The preponderance of evidence (including
the likelihood that he would have insisted in the periodic meetings of
the command group on having heen informed as to what had tran-
spired prior to his arrival) snggests that Miller, following his arrival,
was informied as to the state of the HIPI prior to his having arrived
at the site.

Superheated Conditions in Ilot-Legs

Miller was aware that the hot-leg temperatures were in excess of
620 degrees, the upper limit of the computer readout, and consequently
he instructed that an instrument capable of indicating temperatures in
excess of 620 degrees be attached to the hot-leg temperature sensor,
Miller recalled that the Iatter device indicated 720 degrees (Supra at
19), a temperature that Miller, on the basis of his training would have
known to 1mply the existence of superheated conditions in the hot-leg.
Ivan Porter, a TMT engineer, was responsible for connecting the de-
viee to the hot-leg and was aware of hot-leg temperatures in excess of
700 degrees. (Td.) John Flint, a B&W engineer at the site, said thai
Porter had shown him the setup that was indicating hot-leg tempera-
tures in cxcess of 700 degrees, (Supra at 19.) A strip chart at the back
of the control room showed the hot-leg temperature record ; this record
was monitored by Flint ; but his statements are ambiguous with regard
to whom he discussed this data which clearly indicated heating and
uncovering of the core that began shortly after the last of the reactor
coolant pumps was turned off at about 5 :40 a.m. Zewe said that he had
recognized temperatures in excess of 700 degrees to have indicated
the presence of superheated steam; Zewe further recalled conversa-
tions with plant managers about this, although he did not recall the
names of managers with whom such conversations occurred. {Supra
at 20.) Kunder was aware of hot-leg temperatures on the order of
700 or 800 degrees (Supra at 20.) Ross said he was aware of tempera-
tures around 700 degrees which at this time meant to him, “T didn’t
have a cooling method for the core.” {Supra at 22.)

Superheated conditions above the core. (See Supra at 22-23.)

John Flint. a B&W engineer at the site, monitoved the computer
printout. which indicated question marks for temperatures in excess of
700 degrees. Flint said, “Only one or two seemed to indicate they were
in fact bad. These temperatures were monitored for the rest of the day
to follow what was happening in the core.” (Supra at p. 23.) Miller
said that he . .. was never trained that those thermocouples were too
much of a device which you were to use but I used them because they
were the only indicator (of) what was going on in the core. (Id.)
Porter recalled that shortly after 7 a.m. Miller had asked him about
the in-core readings and that he had called for the computer to print
them. In all, the computer was called upon to print in-core thermo-
couple data at least 9 times between 8 a.m. and 10 p.m. on March 28.
(Supra at 22.) Because the thermocouple data was valid for higher
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temperatures than could be processed by the computer, Miller asked
for direct measurements of the thermocouple voltages. These were
made between 8 and 9 a.m. The data showed 9 out of 51 thermocouples
indicating temperatures in excess of 2.000 degrees. One technician told
NRC investigators that the data was such that “ . .. it was the general
consensus amongst the instrument people there that the core was
definitely uncovered.” (Supra at 23.)

The foreman in charge of making the measurements said, “We had

possibly uncovered the core was the only way we could see that vou
could have obtained temperatures of that magnitude.” (Id.) Another
technician said, “I feel then that there was a definite sign then that
the core had definitely been uncovered to the point where it suffeved
damage.” (Supra at 25.) Ivan Porter, the engineer who, at Miller’s
request, had instructed the technicians to obtain the data, has given
conflicting testimony as to whether he believed the data was credible.
At various times he implied he did not believe the data because of the
wide scatter in the readings. But when pressed as to whether he con-
sidered a reading of 2,300 degrees to be anomalous, Porter said, “I
don’t know. T was afraid it was real.” (Supra at 20.) Three of the
technicians involved in making the measurements recollect that Porter
did accept the data as a valid indicator of core conditions. (Supra
28-30.) Miller has implied at times that he did not believe the in-core
data, but as indicated above he also said that he had used them be-
cause they were the only indicator of what was going on in the core
and that, “So, I did utilize them to tell me that what T had was that
severe, more than something to prescribe a procedure or action or
something.” (Supra at 23.)
_ Miller also said, with regard to the direct measurements of the
in-core thermocouple voltages: “So you know the bottom line here was
that they (the in-cores) are hot, they were hot enough that they scared
you, as far as what you’re looking for. It told me that the reason the
computer was off scale at 700 degrees F . ., The in-cores were reading
anywhere from 2.500 or so, and I picked 2,500. Tt could have been
higher than that.” (Supra at 30.) Ross said the thermocouples were
discussed in the think tank: “Thermocouple temperatures were
brought up to Gary Miller, and T guess the bottom line they got out
of that, was that they were not conclusive. It showed the core was hot,
basically.” (Supra at 32.)

Core uncovering and uncertainty as to adequacy of core cooling

Prior to 10:30 a.m. on March 28, B&W Engineer John Flint con-
cluded that the core had been uncovered earlier and he said he in-
formed Lee Rogers (his B&W supervisor at the site), Bill Zewe and
Ed Frederick of his conclusion. Flint said he believed that Rogers
had gone off to discuss his (Flint’s) conclusion with Kunder and Mil-
lqr. (Supra at 36.) Kunder said the high temperatures indicated to
him that the core had been uncovered. (Supra at 39.) Apparently in
reference to the situation between % a.m. and 10:30 a.m., Kunder also
expressed concern that cooling water from the high pressure injection
might be bypassing the core and therefore not adequately cooling it.
{Supra at 46.) Ross said in reference to the strategy employed prior
to 11:30 aamn. that there was uncertainty as to whether the core had
been uncovered. (Supra at 50,)
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Seelinger said that he had concluded on the basis of radiation alarms
on the morning of March 28 that the core had been partially uncovered.
(Supra at 40-42.) Miller said in a statement quoted on page 114 of the

Senate report: “Based on the instruments we had, we didn’t know

whether the core was covered.” While the record contains no clear state-
ment by Miller indicating whether on March 28 he believed the core
was or had been at least partially uncovered for some part of the day,
Miller did say that, “We were not in our minds convinced the core was
actually covered.” (Supra at 44.) The foregoing statement concerns
conditions after Miller had instructed that the high pressure injection
not be turned off without his approval. On the basis of his understand-
ing of reactor theory, including the significance of superheat, it is
likely that Miller did understand by 9 a.m. on March 28 that portions
of the core had been uncovered for some interval during the period
between 6 a.m. and ¢ a.m, Tt is also likely that Miller was uncertain
with regard to the adequacy of first, the “feed and bleed” strategy
pursued between 9 a.m. and 11:30 a.m., as he himself admitted in the
course of postaccident discussions, and second, the depressurization
strategy initiated at about 11:30 p.m. and pursued until an uncertain
hour, but in any case no later than approximately 3:08 p.m. when the
pressurizer block valve was closed.

Awareness that there were no Written Emergency Procedures Appli-
cable to Conditions Ewxisting in Plant

Miller’s recorded comments to Troffer at Met-Ed at approximately
9:30 a.m. on March 28 indicate an awareness that the plant was in a
condition that had not been analyzed. “. . . to be honest with yon
we've been assessing the plant . . . We don’t know where the hell the
plant was going. The situation we’re In is a delicate one because we
actually have plant integrity . . . Tf we had a leak we'd be all right.”
Miller also stated “. . . the cooling method we were in wasn’t recog-
nized anywhere that had ever been studied . . . 1% The discussion in
the think tank “. . . involved how to cool the core from a condition
that we didn’t (sic) have recognized in any formalized training or
implemented (stc) document.” {Supra, p. 52.) Miller also said, after
referring to the high in-core temperature: %, . . but we just know
(sic) we didn’t have control, we were out of control. We knew the
situation was one we hadn’ anticipated too many times here.” (Supra,
p. 31.) Kunder, in referring to the abnormal sitnation in the plant said,
“T think that those conditions were bevond the bounds of plant condi-
tions that I was used to dealing with.” (Supra, p. 47.) Ross said with
regard to conditions as they existed on March 28 that: “Our evalua-
tions were not very thorough that day, admittedly, but the evaluation
we made is we didn’t have a known method to cool the core, and we
were trying to cool the core with high pressure injection. {Supra,
p. 51.) Chwastyk stated that he did not like the “feed and bleed” cool-
ing procedure, ¢, . . primarily hecause it’s so alien to operating the
plant.” (Supra, p. 51.)

Awareness of Hydrogen Burn and Symptoms Thereof

Persons in the control room at the time the pressure pulse occurred
were geperally aware of it. Zewe said he found it hard to believe
that anyone could have missed it or the ensuing discussions of it.

19 Full transcript of conversation at appendix A,
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{Supra, p. 65.) TMI-2 operator, Ed Frederick said that Gary Miller
was particularly interested in the pressure spike on the chart recorder.
(Id., p. 63.) Ross said that he was aware of the pressure pulse and
that he was standing near Miller when the pressure pulse occurred.
(Supra, p. 65.) Chwastyk said that soon after the pressure pulse
oceurred, he realized that it had been real, that it was indicative of
core damage, that he explained his conclusions to Gary Miller, and
that on the basis of these he recommended that they no longer cyele
the PORYV because the explosion had appeared coincident with open-
ing of this valve, (Id., pp. 69-73.) Chwastyk recalls that he was
concerned that the contamment integrity might have been breeched
by the pressure pulse; he recalls directing that a radiation survey be
made outside the containment to determine whether eracks had devel-
oped in the concrete containment building. (Supra, pp. 73-75.)

Chwastyk also told 1&E investigators that to the best of his recol-
lection that someone (he assumed Miller) had given a directive on
March 28 that equipment in the eontainment building not be turned
on and the record indicates that the basis for thig directive was con-
cern that turning on equipment would cause a spark that would
ignite hydrogen feared to be in the building. (Supra, pp. 81-88.)
Mehler recalls having believed that the chart recorder had indicated
that there had been a real pressure pulse in the containment building
rather than an electrical noise signal. Prior to October 30, 1979
Mehier recalled the instruction not to start equipment in the contain-
ment building, (Id., p. 78.) While Mechler said on October 30, 1979
and subsequently that he was unsure as to whether this instruction had
been issued on March 28, the testimony on balance indicates that Miller
gave the instruction (or it was given in his presence) to Mehler and
Chwastyk in the shift supervisor’s office 1ate in the day on March 28,
(Id., pp. 78, 82, 83.) Theodore Iiljes, a TMI operator stated that on
March 28 the pressure pulse and a possible hydrogen explosion were
discussed. (Id., p. 88.) Miller admnits having heard a noise at the
time the pressure pulse ocenrred, but hie has denied having been aware
on March 28 of a pressure pulse having been recorded, of the contain-
ment sprays having initiated or of an engincered safeguards systems
actuation.

In sum, of those senior personnel present in the control room on
March 28, most recollect the pressure pulse and actuation of contain-
ment sprays; Illjes said that on March 28 there was speeunlation about
hydrogen ; Mehler and Chwastyk believed on March 28 that the reac-
tor building pressure chart had shown a real increase in pressure;
Chwastyk recalied that he told Miller that the pressure pulse was “an
explosion and probably caused by a hydrogen explosion”; Mehler and
Chwastyk recall that somcone (the evidence indicates Miller) in-
structed that eguipment in the containment building not be started,
the record indicating this being out of concern that a spark would
cause an explosion of hydrogen; and Miller states that he heard a
noise but was unaware of the pressure pulse and the possibility of
hydrogen ignition being the source of the pressure pulse until two days
later, on March 30,

On balance, consideration of statements describing the situation at
the time the ignition occurred and in the following hours leads to the
conclusion that it is likely that Miller’s recollection of not having been
aware of the pressure pulse and its significance is erroneons,



IV. Rerorring REQUIREMENTS

The requirements that utility managers fully inform State and
Federal officials of conditions, such as those existing at TMI-2 follow-
ing declaration of a site emergency at 6:56 a.m. and a general emer-
gency at 7:24 am. on March 28, derive generally from several re-
quirements of the Atomic Energy Act of 1954, as amended, the Energy
Reorganization Act of 1974, and Title 10, Parts 20 and 50 of the Code
of Federal Regulations.

10 CFR 50.10 states that no utilization facility shall be used ex-
cept as authorized by a license issued by the Commission; that is
section 50.10 of the NRC regulations states, in effect, that conditions
specified in a nuclear power reactor operating license are binding upon
the licensee. 10 CFR #55.31 stipulates that licensed operators shall
observe the Commission’s regulations. The TMI-2 operating license
included a requirement that technical specifications be incorporated
into the license, and that, “Metropolitan Edison Company shall oper-
ate the facility in accordance with the technical specifications, except
where specifically excepted. . . .” Section 6.8.1 of the TMI-2 tech-
nical specifications requires that in the event of an emergency, the
requirements specified in the TMI-2 emergency plan, {preparved pur-
suant to 10 CFR 50.34 (b) (6) (v) ) shall be satisfied. Therefore, failure
to satisfy the emergency plan requirements would represent a failure
to adhere to the requirements of the license and this failure would
constitute violation of 16 CFR 50.10 and 10 CFR 55.81 of the NRC
regulations.

Among the emergency plan’s requirements are the following:

Section 3 (subsection 2.5) of the Three Mile Island emergency
plan titled “State/Met-Ed Radiation Emergency Interface Plan™
requires that, in the event of a radiation emergency, the station
superintendent, assistant superintendent or his (sic) designee
provide information to the Pennsylvania Bureau of Radiological
Health with regard to the “status of consequence mitigation fea-
tures . . .” and “. . . the possible need for protective action.”
[ Among the information to be provided is that concerning plant
status, 1.e. whether it is at “Hot Standby,” Hot Shutdown, Cooling
Down, ete.]

Radiation Emergency Procedure 1670.2 (Site Emergency Plan
Procedure) contains an implicit requirement (1670.2.4.1.8) that
the NRC and Pennsylvania Bureau of Radiological Protection be
informed of plant conditions.

Radiation Emergency Procedure 1670.3 (General Tmergency
Procedure) requires that the “Station Superintendent/Assistant
Superintendent/Shift Supervisor take certain actions including

roviding information to various Federal and State organizations.
(1670.3.4.1.4.) Note (1) to 1670.3.4 states that:

(98)

9%

It shall be the responsibility of all the above [i.e. station
superintendent and other responsible officials] to provide
maximum assistance and information possible to the various
off-site groups, i.e. AEC, State of Pennsylvania Bureau of
Radiological Health, State Police, and Coast Guard.

10 CTFR 20.403 states that a licensee shall immediately notify the
NRC of any incident involving source, byproduct or special nuclear
material that threatens to cause radiation exposure in excess of certain
specified amounts or which threatens to cause damage in excess of
$200,000 or a loss of 1 working week or more at any of the affected
facilities. While section 20.403 does not contain specific reporting re-
quirements, it does contain, by implication, 2 requirement that the noti-
fication be made in a manner that conveys a full and accurate descrip-
tion of the incident as is reasonably practicable.

Section 206 of the Energy Reorganization Act of 1974 requires that
a responsible officer of a firm operating a facility licensed pursuant
to the Atomic Energy Act of 1954, as amended shall notify the Com-
mission immediately of any noncompliance with NRC regulations at
the facility or any defect in the facility or its basic components that
could create a substantial safety hazard. 10 CFR 21 establishes proce-
dures and requirements for implementation of section 206. Because 10
CFR 21.21 states that initial notification of the existence of a defect
shall be made within 2 days following the responsible officer receiving
information regarding that defect, it is unclear whether the enforce-
ment provisions of Part 21 are applicable with regard to informa-
tion not provided the Commission during the 48-hour period follow-
ing initiation of the accident. Since no section of the NRC regnlations.
other than Part 21, establishes procedures for implementation of see-
tion 206 of the Energy Reorganization Act, it is unclear whether sec-
tion 206 is applicable with regard to immediate reporting of defects
or noncompliance with NRC regnlations during the first 48 hours of
the accident.

Understanding of Reporting Requirements as of March 28, 1979

In an interview conducted by T&E on September 24, 1980, Shift
Supervisor Mike Ross was asked several questions with regard to
information that shonld have been reported to the NRC on March 28,
1979:

Q. Was the information passed on to the NRC on March
928th, to the best of your knowledge, that this valve had been
open for a period of time much in excess of what people
expected ? .

A. To my knowledge, T don’t have any knowledge of it
being passed on or not being passed on. I can’t answer.

Q. Okay. Again the related guestions, prior to March 98th.
would vou believe—did von helieve this to be something that
would be reportable to the NRC? .

A. Reportable to the NRC? Onee we got into the emer-
gency plan, quite clearly its reportable, even prior to March
28th. (Ross, T&E, 9/24/80, p. 24.)

. Were the hotleo temperatures or the implications thereof
regorted to the NRC in the morning of March 28th, to the
best of your knowledge ?
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A. That I can’t say. They were reported into the think
tank, and the information was being called across the con-
trol room. It was freely open. Whether or not they got it,
Ican’t say. , .

Q. Again, in your opinion on or prior to March 28, should
this have been reported ? :

A. My answer is pretty much the same. Once you get into
the emergency plan, it clearly should be reported, anything
in the emergency plan. (Ruoss, I&E, 9/24/80, p. 31.)

Q. Was the count rate behavior and the potential for recriti-
cality passed on to the NRC on March 28, to the best of your
knowledge ¢ ConT

A. To my knowledge, T don't have any knowledge of it be- .

ing passed on. I did not.

Q. And T’ll ask you the same related question as before,

about what your opinion was of the reportability of this on
March 28th, and subsequently.
A. Pretty much the same. Once we had instituted the emer-

gency plan, we reported everything we saw in the plant. -

(Ross, I&E, 9/24/80, p. 38.)
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sure it was either hindsight or it was felt that it wasn’t
germane. (Logan, I&E, 10/16/80, pp. 44—45.)

Tn an interview conducted by I&E on September 4, 1980, Shift
Supervisor William Zewe was asked several questions concerning
his view with regard to information that should have been reported
to the NRC on March 28, 1979:

Mr. Crarc. The information concerning the system response
to shutting the block valve to increase primary system pres-
sure and decrease containment pressure.

Myr. Fipersn, Do you understand the question, Bill?

The Wrrxzss. Yes, I do, but T have no knowledge of what
exact information was passed on to the NRC at any partic-
ular point in time.

By Mr. Crata.

Q. In your opinion now, should it have been passed on
to the NRC? :

A. T think that the status of the plant in its condition,
yes, information such as that should be passed on, yes.

{(Zewe, JI&E, 9/4/80, 1. 13.)

On October 16, 1980, Joseph Logan, former TMI-2 superintendent Q. In your opinion, should the hot-leg temperatures have
engaged in the following dialog with I&E investioators concerning been 1‘ep01'ted‘1:o the‘I\RC earlier than they “ere,_glvialn
information that should have been reported to the NRC on March 28: that they were not reported until sometime later in the

By Mr. Crarc.

Q. To the best of your knowledge. was the core exit thermo-
couple information passed on to the NRC on 3-28-79%

A.Tdon’t know.

Q. Did you discuss with anyone the need to communicate the
possibility of such high temperatures to the NRC?

A.Did I discussit?

Q. Yes.

A. No.

Q. Were there any discussions that vou know of concerning -

the need to communicate the possibility of these kinds of
temperatures ?

A, Tknow of no conversation that took place,

Q. In your oninion, should the temperature have been re-
ported to the NRC %

A. T think the indications that we had should have, and I
would be surprised if they were not. T think, at the same
time, if we felt they were suspect. that information—that im-
pression would have been conveyed also.

Q. And-—okay. .

To vour knowledee. was this information withheld from
the NRC on 3-28-79¢

A. Not to my knowledge.

By Mr. Moserey.

Q. You just answered a question, when you responded on
reporting. Is this what you would have said if we would
have asked you on March 27, or has it changed?

A. No, my feelings are that any information that we had
should be provided. If any information wasn’t given, I'm

afternoon?

Mr, Geraart. You want his opinion as of today?

Mr. Crarg. Yes, as of today.

The Wirxsess. I will answer that in two parts then.

First, yes, T feel that they should have been reported. All
right. But on the second part, I have no knowledge of what
information was given to the NRC or when.

(Zewe, I&E, 9/4/80, p. 22.)

Q. Excuse me. Just one question here. In your opinien,
should the—should the plant condition relative to inventory,
plant status relative to inventory, should information for the
plant status, inventory status—should that information have
been passed on to the NRC?

A. Yes. (Zewe, I&E, 9/1/80, pp. 28-29.)

Q. Is it your belief now that information concerning the
core exit thermocouples should have been passed on to the
NRC on the day of the accident ?

A. Yes, Tdo. (Zewe, I&E, 8/4/80, p. 33.)

Q. Concerning the containment pressure spike, is it your
belief today that this information should have been passed to
the NRC on the day of the accident?

Mr. McBripe.* Which information?

Mr. Craze. Concerning the pressure spike that had
oceurred, _

Mr. McBripE. That the instrument itself had spiked high?

Mr. Cratg. Whatever his knowledge was. And you said you

17 Attorney representing Mr, Zewe.
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didn't believe it was real, but you were aware of the instru-
mentation,
By Mr. Crare:

Q. Should that have been reported to the NRC?

A. Yes, it should have, even though, if T may just clarify
that somewhat, there were NRC personnel present, onsite, and
even in the Unitt 2 control room.

(Zewe, I&E, 9/4/80, p. 45.)

In an interview conducted by I&E on September 4, 1980 Shift Su-
pe?]*:isor Joe Chwastyk was asked about reporting of the pressure
spike:

Mr. McBripe. Another question is, after your conversation
with Mr. Miller about the pressure spike, the fact that you be-
lieved that an explosion had taken place, did you make any
assumption with respect to whether Mr. Miller had passed
along that information either to his superiors or to the NRC?

The Wirness. T assumed—He was their emergency direc-
tor, and he would pass that information along up our chain,
and also making the necessary NRC notification,

(Supra, p. 72.)

V. InForMaTION PROVIDED TO STATE AND FEDERAL OFFICIALS

At approximately 7:02 a.m.*® Shift Supervisor Bill Zewe informed
Clarence Deller of the Pennsylvania Emergency Management Agency
(PEMA) that a site emergency had been declared and that there was
high radiation in the containment building but there had been no off-
site releases. (Senate, p. 245.) At approximately 7:10 ain, TMI engi-
neer Richard Bensel called NRC Region I and left with the Region I
answering service a message to return his call. The message was passed
on to the Region T secretary at about 7:43 a.n. At approximately 7:12
a.m. William Dornsife (7:07 a.m. according to Dornsife’s notes **) of
the Pennsylvania Bureau of Radiological protection attempted to call
the TMT site but was not able to get through to the control room.
(Ibid., p. 248.) At approximately 7:15 a.m. {(at approximately 7:10
according to Dornsife’s notes) TMT Supervisor Bill Zewe returned
Dornsife’s call wherein the latter recollected that:

Shift supervisor called back to my home number. He told
me the plant had suffered 2 transient and R.B. [reactor build-
ing] radiation-level was high initiating the site emergency—
things sounded very confused at this point in time—1I tried to
get o status of important safeguards without very much sue-
cess—they did tell me that veactor was shut down and RB
pressure was about 1 or 2 psi—ST had been initiated and was
cooling core—they informed me that they had sent out mon-
toring teams and there was no detectable radiation levels out-
side the plant. I then—heard in background the announce-
ment to evacnate the Unit 2 fuel handling and auxiliary build-
ings. At this point a health physies type got on the phone and
things sounded extremely confused and finally he hung 1‘1(;]5
saying he would call back. [From Dornsife’s notes prepa
some weeks after the accident based on notes made contem-
poraneous with the accident. See appendix B.]

At approximately 7:24 a.m., Station Superintendent Gary Miller
declared a general emergency and at 7:25 a.m. he notified the Penn-
sylvania Bureau of Radiological Protection of this development. At
about 7:35 am, the DOF was informed of the general emergency.
At about 7:37 Metropolitan Edison official George Troffer left a
message with the Region I answering service asking that his call be
returned. At ‘about 7:41 a.m. TMI engineer Richard Bensel left a
message with the Region T answering service stating that a general
emergency had been declared, and that there was a primary to second-
ary steam generator leak and an offsite radiological release.

At approximately 7:50 a.m. an open telephone line was established
between the TMI-2 control room and NRC Region I in King of

1 Unless otherwise noted times are from Senate report.
1% See appendix B
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Prussia, Pa. At approximately 8 a.m., Region I notified John Davis
in Bethesda. i

(Davis was then Acting Director of NRC’s Office of Inspection
and Enforcement.) At approximately 8 a.m., Region I was notified
by TMT that the radiation detector in the containment dome was
reading 200 R/hour. )

[Since this detector was shielded by 2 inches of lead which attenu-
ated the radiation field approximately 100 fold, it is unclear whether
the 200 R/hr was the radiation level within the containment atmos-
phere or whether it was the level seen by the meter after attenuation
by the lead. In the latter case the level in the containment atmosphere
would have been on the order of 20,000 R/hr, Miller said the dome
monitor was indicating on the order of 50,000 R/hr. at about 7 a.m.;
see footnote at p. 85.] _

At approximately 8:15 a.m. TMI Superintendent of Technical Sup-
port George Kunder advised the commanding officer of the Pennsyl-
vania State Police that a general emergency existed, that there had
been no outside radiological release, and the problem was contained
within TMI-2. (Senate, p. 262.) At approximatelv 8:20 a.m., Region I
was informed that the dome was reading 600 R/hour. At approxi-
mately 8:23 a.m. the NRC Incident Response Center in Bethesda was
informed by Region I that there were indications of failed fuel. that
primary pressure was 1,500 psi, and the average of hot- and cold-leg
temperatures was 571 degrees. (Note the absence of indication of hot-
leg temperatures which were an indication that the core was or had
been uncovered, that the hot-legs were steam bound, and that what-
ever cooling was being achieved was probably via the bleed and feed
method, which was not an approved or practiced procedure.)

At approximately 8:30 a.m. the NRC Incident Response Center
informed the NRC Office of Reactor Regulation that they had, “Pulled
a bubble in the reactor vessel,” and that the, “Reactor is okay, but they
have a release.” (Ibid., p. 265.) At approximately 8:33 a.m., Davis
informed NRC Executive Director Lee GGossick that:

Joran Davis, There was a loss of pressurizer level and
apparently a BUBBLE pulled in the vessel (phonetic).
There’s about a one pound pressure in the containment. Now
what this lead people to believe that there has been some
LOSS OF COOLANT, We do not know whether the situ-
ation was an OFF-SITE RELEASE, and we do not know
whether the situation has been terminated.

Lze Gossice. Okay, T'll be right over. (Thid.)

Between 8:45 am. and 9:15 a.m. Region I informed the Incident
Response Center of the following :

1. Radiation Monitors
(a) Outer monitors (305’ elevation) reading 100 mr/hr;
{(b) Containment dome monitors went from 200 to 1000 R.
2. Clore is not being cooled, no flow, they’re having trouble cool-
ing the core beeause they think that the primary system is vapor
bound. N
3. Containment pressure is now at one pound, down from a max-
imum of two pounds. (Tbid., p. 268.)

At approximately 8:52 a.m., John Davis briefed Commissioner
Kennedy on the status as he knew it at the time:
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Rapid cooldown of primary cooling system, HPI occurred,
loss of pressurizer level, and a bubble pulled into the vessel.
One psi inside containment, leading to a resulting loss of
coolant but the primary coolant system is intact.
(Ibid., p. 270.)

At approximately 8:57 a.m. Davis told Commissioner Ahearne
approximately what he had just told Kennedy. {Ibid., p. 271.)

At approximately 8:59, Region I was informed by TMT that the
HPT flow was 250 gallons per minute and primary pressure was 1,400
psi. At approximately ¢ am. TMT informed Region I that the con-
tainment dome monitor was reading 6,000 R/hour. {Ibid.)

William Dornsife of the Pennsylvania Bureaun of Radiological Pro-
tection told Interior Committee staff on November 12, 1980 and Janu-
ary 21, 1981 that to the best of his knowledge, based partly on notes
and partly on memory, Miller had told him on March 28, 1979 in a
phone conversation at approximately 9 a.m. that the stuck open PORV
had been the cauzc of a loss of coolant accident, that there were voidsin
the systemn and that there might have been a release of gap activity as
a result of some fuel failure. In this conversation there had been no
discussion of throttling of high pressure injection; and it was Dorn-
sife’s impression that emergency systems had functioned in accordance
with procedures. There was no mention as to possible core uncovery
and Dornsife’s impression was that everything was under control.
Dornsife’s notes, prepared some weeks after the accident, and based on
notes made during the accident, are as follows:

At this point (about 0900) Gary Miller, plant superin-
tendent, came on the line and briefed me on what had oec-
curred, Iis briefing was as follows (based partly on notes and
partly on recollection) : :

At 4 am. a turbine trip from 98 percent power oc-
curred—reactor shutdown automatically—violation of
tech specs in that anx feed was valved out temporarily
{(8/G may have boiled dry)—-clectromechanical relief
valve lifted but did not reseat-—indication in control
room (elec signal to valve) indicated that it had re-
seated—block valve is now closed—High pressure safety
injection was initiated—all safeguards systems opera-
ated—diagnosed—pressurizer may have voided and low
pressure in primary probably caused flashing and bub-
bles in primary—may have temporarily lost main coolant
circulation—currently stabilized and cooling normally
on A S/G—possible primary to secondary leak in B
S/G—IB/8G has been isolated—100 ppm Boron in pri-
mary—may have been diluted by secondary to primary
feedback then (sic) tube leakage—there has probably
been a shight amount of failed fuel; no speculation as to
amount—R. B. dome monitor reading 600 R/hr—RRB
pressure ~ 1 psig—fence post show < 1 mrem/hr—wind
blowing to west enrrently sending monitoring team to

Goldsboro. (Dornsife Notes. See App. B.)

On October 1, 1980. Dornsife engaged in the following dialog with
I&E investigators with regard to what he had belicved about plant
conditions after his conversation with Miller:

75-801 0 - 81 - 8
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By Mr. Crate,

Q. Did you believe the plant was stable when you got that
report ?

A. Yeah. T guess so. That was what T told everybody. T
didn’t really question, I didn’t have time to question that much
the information he was giving. We were relying on their
information at that point.

{ Dornsife, I&T, 10/1/80, pp. 14-15.)

In a telephone conversation with Met-Ed’s Troffer, at approximately
9:30 a.m., Miller said he had not deseribed certain aspects of the situa-
tion in his earlier % a.m. conversation with a nuclear engineer, pre-
sumably Dornsife. While it is unclear from the transeript * which
particular aspects of the situation Miller was referring to when he
said, “I didn’t say this to them,” he left the engineer, presumably
Dornsife, with the impression that the plant was stable 30 minutes
before presenfing Troffer a more pessimistic assessment: “See, the
situation we're in is a delicate one because we actually have plant
integrity. IT we had a leak we’d be all right.” On October 1, 1980, I&E
investigators asked Dornsife about the impression conveyed by Miller:

By Mr. HorrFrLiNe.

Q. The impression that Gary left with you after that phone
call was that the plant wasstable ?

A Yes®

Q). That there was cooling path———

A. Yes,

Q. working ¢

A. Right.

Q. And that failed fuel was limited to some gap activity
as a result of the transient ?

A. Right. And the radiation levels they were seeing in the
plant was a result of that activity.

{Dornsife, T&E, 10/1/80, p. 36.)

Following his discussien with Miller, Dornsife reported to Lieuten-
ant Governor Scranton who issued a press refease at approximately
10:53 a.m. stating that:

The Metropolitan Edison Company has informed us that
there has been an incident at Three Mile Island Unit #2.
Everything is under control. There is and was no danger to
public health and safety. The incident occurred due to a mal-
function in the turbine system, There was a small release of
radiation to the environment. All safety equipment functioned
properly . .. The civil defensc has alerted all counties in the
vieinity although there is no need for evacuation. (See

App. C.)

Meanwhile at approximately 9 a.m., NRC’s Deputy Director for Re-
actor Regulation, Kdson Case had explained to Commissioner Ahearne
that sufficient primary coolant had been lost to cause an uncovering of
part of the core, and increased radiation was probably due to popping
of some fuel elements, (Senate report, p. 273.)

2 Gee appendix Al

21 Miller has questioned the validity of Ilornsife’s reeollection and notes in this regard,
(Miller, I&E, 11/10/80, pp. 135-139.) .
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At approximately 9:26 a.m. George Kunder (TMI-2 Superintendent
of Technical Support) was asked by Donald Haverkamp, of NRC Re-
gion 1, to explain what had happened earlier in the morning. The Sen-
ate report quotes from Kunder’s response :

... The pressure came . . . all the way down to about 1,000
pounds and that was roughly over a 15 minute span. I think it
was during that condition that we . . . got a bubble [or] some
such through apparently the heating in the core up in the
loops and . . . it apparently had an effect of vapor locking . ..
Tt looks to me [like] we had that vapor locking effect being fed
by the heat in the core . .. The problem [then was] trying to
get the pressure down low enough so we are sure that the flow
1s going down into the reactor vessel annulus and up into the
core, Vapor lock is apparently preventing that from occur-
ring. (Id., p. 127.)

Kunder apparently did not inform Region I that the PORV had
been open from shortly after 4 a.m. until about 6:20 a.n, and that dur-
ing this period the high pressure injection flow had been severely
throttled. Also there is no record that Kunder mentioned hot-keg
temperature renadings approaching 800 degrees, or that the in-core
thermocouple sensors were indicating temperatures in excess of 2.000
degrees although there was doubt as to the accuracy of these measure-
ments. (It is unclear, however, whether Kunder knew about the in-
core temperature sensor data.) _

At approximately 9:35 an., Kunder informed Haverkamyp that the
pressure transient had probably caused lifting of the safety valves on
the steam generators. (1d. p. 281.) (That these valves might have
opened is not discussed elsewhere, and it is not clear whether this com-
munication might have been garbled.) At about 10:15 am. Kunder
reported to Haverkamp, “Still injecting” and that level was dropping
in the borated water storage tank. (Td. p. 286.) The Senate report
contains the following excerpt from the 10:15 a.m. conversation 1n
which Kunder appeared to ask TMI Supervisor Mike Ross for infor-
mation as he spoke to TTaverkamp in Region I:

Kunper (to Mike Ross in Unit 2 control room). Mike, how
does the core look ?

Kuxper (to Haverkamp). [I'm] talking to Mike Ross——
he’s looking at the indications; his assessment is that he's
surely . . . got the core covered and we are getting water . ..

“into the core. The only thing though is that the Ty [hotleg
temperatures] are still high and that’s what bothers us; the
pressure, and getting control of it, and . ..

Haverkane. What is your pressure and temperature now ?

Kuxper. The pressure is still up around what T told you,
it’s holding there, okay: We got a bubble in the pressur-
izer . . . But he is still baffled by the T hot [hot-leg tempera-
tures] ; we ave really trying to access that. T hot right now 1s
reading 571 degrees F but, again, T am not sure how real a
number that is. (Senate report. June 1980, p. 132). [At
this hour, the hot-leg A temperature was about 730 degrees
and hot-leg B was about T80 degrees, both temperatures
indicating superheated conditions. It is not clear why Kunder
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reported that T hot was 571 degrees which, at the prevailing
pressures would have implied water rather than superheated
steam in the hot-legs.]

At 10:17 a.m, Kunder informed Region I that TMI-2 personnel
were having to don respirators, and that they were using steam genera-
tor A for cooling. Kunder said staff believed natural circulation was
working. (Id..p.288.) (If Kunder said this, it is unclear what the basis
was for such a statement since this was about the time that TMI
managers were uncertain as to whether the core was being cooled
adequately by the bleed and feed procedure that was being employed.)

At about 10:55 a.m., NRC inspectors, who had arrived “at the site
about 10 minutes earlier reported to region I that it appeared attempts
were being made to cool the reactor using the “A” steam generator
and the atmospheric dump valves. (Id., p. 295.) At about 11 a.m. Greg
Hitz (a TMI shift supervisor) told Haverkamp at Region T that they
were still feeding the “A” steam generator, implying that cooling was
being achieved by this means. {Id., p. 295.)

At about 11:15 a.m. Region I reported to NR(’s Wilber in Bethesda
that Region T had still not received any word on hot-leg temperatures
(Id., p. 298.) The basis for Region I saying this is unclear because 1
hour earlier Kunder had given Haverkamp in Region I a hot-leg tem-
perature reading, although this reading was incorrect. (See above.)
The transcript of the conversation (01-023-CH 2/20-10) between
Region T and Bethesda at approximately 11:15 a.m. indicates, in addi-
tion to stating ignorance of hot-leg temperatures, Bethesda was seek-
ing confirmation that heat was being removed via steam generator A.
{In actuality, at that time, apparently unbeknownst to the NRC, the
principal path for heat removal was via the pressurizer relief valve.)
In this discussion, an NRC official in Bethesda (unidentified on the
transeript, but probably Wilber) asks three times for confirmation
that cooling was via the steam generator. (Id., pp. 10, 12, 13.) The
transeript also indicates that both Bethesda and Region T believed the
control room personnel were themselves uncertain as to the hot-leg
temperatures, (Id. p. 12.) (In actuality control room personnel had
set up a special instrument to facilitate their monitoring of the hot-leg
data which they seem to have believed. (See supra at p. 19.})

At approximately 11:45 a.m. Harrv Kister of Reeion T provided
temperature and pressure data to Mike Wilber in Bethesda. Kister
informed Wilber that the hot-leg temperature was 620 degrees*and
that the primary system pressure was 2,000 psi. (01-024-CH2/20-9.)
The combination of pressure and temperature, would have implied
water rather than steam in the hot-legs. Actually the 620 degree tem-
perature data was obtained from a data source which could not indi-
cate temperatures in excess of 620 degrees. Other instruments in the
control room, capable of displaying higher temperatures, showed the
hot-leg temperature to be about 700 degrees, a temperature which, for
the prevailing pressure of 2,000 psi, was indicative of steam in the
system, The 620 degree temperature was also inconsistent with other
information provided by Kister that the reactor coolant pumps were
. vapor bound, ie. if the temperature and pressure data were accurate,
the pumps would not have been in this condition.
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At approximately 12:20 p.m., NRC inspector Walter Baunack re-
ported to Don Caphton in Region 1 that he believed bubbles to exist in
the hot-legs., (Senate report, June 1980, p. 805.) At approximately
12:20 p.m., NRC staff in Bethesda requested in-core thermocouple
data ( NUREG-0600, P. I-A-79, 80, Item 456} which wasnot provided
to Bethesda until approximately 4:10 p.m., and then it was reported
incorrectly, (See supra, pp. 32-33.)

At approximately 1:15 p.m. NRC inspectors at TMI informed
Region I of the depressurization strategy. The inspectors at the site
did not report at this time temperature data indicating superheated
conditions in the hot.legs and in the pressure vessel above the fuel
bundles. At this hour, the inspectors were probably unaware of the in-
core thermocouples that would have indicated temperatures above the
fuel bundles. It is unclear whether they were aware of the two instru-
ments displaying hot-leg temperatures in excess of 700 degrees.

At approximately 1:15 pan., Metropolitan Edison Vice President
J. G. Herbein met with members of the press at the TMI observation
center, Herbein explained the apparent cause of the reactor trip and
that high radiation levels in the containment building were first
measured at 6:50 a.m. Herbein apparently did not inform the press
of the several manifestations of core uncovery and severe fuel damage.
The March 29 New York Times quoted Herbein as having said that
the series of events in the accident “was not the normal evolution” and
that there had been “some minor fuel failure.”

At approximately 1:55 p.m. NRC Inspector Gallina reported to
Region I from TMI-1 that unit 1 control room personnel were still in
respirators. (Senate report, June 1980, p. 317.) At this time, Gallina
made no mention of the pressure pulse and safeguards systems actua-
tion that oceurred at about 1:530 p.m. as a result of combustion of
hydrogen gas in the containment building. At about 2:15 p.m, NRC
inspectors at the site reported to Region I that there was suspicion of
a bubble in the hot- and cold-leg pipes connecting the reactor pressure
vessel to the steam generators. It is unclear why the report indicated
that there was only a suspicion of a bubble since 1t had been recognized
since early in the morning that steam in the hot- and cold-legs prevent-
ed use of the reactor coolant pumps for purposes of cooling the core.
Again (at 2:15 p.m.) no mention was made of the pressure pulse and
associated actuation of safegunards systems that had occurred 25 min-
utes earlier,

At approximately 2 p.m., Herbein, Miller, and Kunder left the site
and drove to the office of Lieutenant Governor Scranton. The meeting
began at about 2:30 p.m. and, according to NUREG 0600 lasted 30
to 45 minutes. (NUREG 0600, p. T-A-89, Ttem 505.) (NUREG 0600
states on page T-A-103, Item 577, that Miller and Kunder returned
to the TMI-2 control room at approximately 4:30 p.m.) [If these
times are correct, and the travel time between the site and the Lieuten-
ant Governor’s office is approximately 30 minutes, there is a period of
at least 45 minutes during which the whereabouts of Herbein, Miller,
and Kunder has not been explained, since NUREG 0600, Ttem 577,
states that Miller, the station superintendent, and Kunder, the super-
}ntendient for technical support, had been away from the site for 214
1Ours.
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There appears to exist no contemporaneous written record of the
meeting in the Lieutenant Governor’s office. The following is an
QOctober 1, 1980 dialog between I&E investigators and Thomas
Gerusky, Director of the Pennsylvania Bureau of Radiological Pro-
tection in which Gerusky presents his recollection as to what transpired
at the meeting:

Q. Let me go back and ask you again, we are talking about
the electromatic relief valve, or the PORV, as it is sometimes
called. Now should the fact that this had been open for a
period in excess of two hours been passed on to the state?

A. Yeah, it—1I think that’s an item that would indicate— -
would have indicated to everybody what was happening
during that two-hour period, why it was happening during
the two-hour period, why they were having problems, and
where the water was coming from that was coming out of
the primary system.

. Q. Do you feel this information was withheld ? Again, this
isa

A. I don’t know if—I can't recall very much—T can’t recall
anything, really, it’s weird, of the meeting in the Lieutenant
Governor’s office a little bit later with the people from the
plant, I was there, and they went through an engineering
discussion of what was happening at the plant, and I don’t
have any notes on it, and I can’t remember what they said.
I just came out of that meeting knowing that T was mad about
their attitude. But that information may have been passed
along at that time, I don’t know.

Q. We have some questions on that.

A. But if there was more information that I obtained,
that would have been obiained at that time. I don’t think
I received it from NRC at any time during that first day.

Q. Okay. Again trying to look at assessments you might
have of why the information was not passed on, do you feel
the utility did not recognize or adequately evaluate thist?

A. Tdon’t know. '

Q. Do you have a feel that they may have felt that there
wasn’t any need to pass this information on to you?

A. Yes, probably, during that first couple of days the utility
did not—had an attitude that they could handle the situa-
tion and did not need to give us every little detail as to what
was happening at the plant. And it was obvious at that meet-
ing in the Lieutenant Governor’s office, and that’s why I was
concerned. Their attitude was, “Don’t bug us. We know
what’s going on and we can handle it,” and that same—I'm
sure that same attitude prevailed on eiving us information
concerning what was hanpening at the plant.

.On the radiation levels, T think we were very well satisfied
with the information we were getting from their field moni-
tors and so forth. But from the actnal control room or the
onerators or whoever was in charge at the moment at the
nl:_mt, we were not gettinoe verv much information. T don’t
fthmk they felt we needed it, or were competent to understand
it.
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Q. Let’s go to the briefing then. And recoghizing what you
have already said, let me just ask you to consider some spe-
cific things and see what your recollection is.

First off, before we get into that, do you have any notes
or any recollections or reports that were written about or
anything you could refer to about what went on in that
briefing.

A. No.

Q. To your knowledge, was any tape recording made or
were others who might have made—like a secretary who may
have been there to take notes, or make a transcript?

A. T don’t think so. I don’t remember who all was there.
I know the Lientenant Governor was there, at least two peo-
ple from Met Ed, myself, and then from that point on, it’s
blank. I don’t know who else was there. We had so many
people that were involved in the Lieutenant Governor’s of-
fice and Governor’s office the first three or four days, and faces
didn’t mean anything to me right away, because I had never
met a lot of the people before.

By Mr. GamsrEe.

Q. Do you know who some of the other people represented,
the agencies?

A, No, I don't-remember.

Q. Doesn’t the Licutenant Governor typically have someone
take minutes at meetings like this?

A. T don’t think there were any minutes taken. There may
have been notes taken. There were many notes taken later, but
I am not sure on that first meeting how many notes were taken.
In meetings in the Governor’s office later, there was always
someone taking notes, and writing up a report, which I have
never seen. I know that there is a report available, 1t’s pos-
sible that Paul Critchlow was there. He's the Governor’s press
secretary. Because the Lieutenant, Governor had scheduied a
press conference for that day, and he was planning on going
after the meeting for another update. But it's possible that
Paul Critchlow was there, and he and his staff had taken some
very good notes of all the meetings.

By Mr. Moszrey.

Q. But you are not sure that was done, you are just sug-
gesting that’s a possibility ?
© A, No, T don’t know.

By Mr, Hoerrixa.
Q. Who was there for the utility ?
A. Gary Miller.

By Mr. MoseLey.

Q). Herbein ?

A. Yeah, Jack TTerbein. There may have been a third per-
son, but I don’t recall who it was, or if there was a third per-
son. It seemed to me there was another person there.

Q. There was a third person. It was George Kunder. Do
you know George?

A, Yeah. Okay. Yeah, I know of him. I don’t know him
that close. I don’t think he said very much.




112

By Mr. HoerLing.

Q. Who did most of the talking?

A. Herbein. Herbein did most of the talking.

Q. Did Miller have an active role or not?

A. Yes, but not as much as Herbein.

By Mr. Moserey,

Q. Was Miller —was his participation one—well, let me
phrase it more in a question.

What was Miller’s participation? Would you characterize
it as introductory remarks about plant status?

A. Well, Miiler, T think, gave more information concern-
ing the actual plant status than Herbein did. Herbein talked
more abont the general features of what was happening down
there, rather than the details of the accident. I don’t remem-
ber. 1 don’t remember. T really don’t. T'm sorry. It’s just so
long ago. T didn’t remember the next day, to be honest with
you, on that one, because we were getting so much—they said
there had been no releases from the plant. We knew there
were—I was arguing with them about the releases from the
plant, and—because we had just received word from their
staff that they had detected and we had detected radiation
levels in the field, and they said, “Oh, no, there’s nothing in
the environment.” So they weren’t up to date on what was
even happening at their own—you know, outside.

That’s what I was concerned with, was the offsite details.

Q. Do you recall Miller leaving the briefing at some point
in time?

A. No.

By Mr. Horrrrxa,

Q. When you were saying they were saying there were no
releases, can you differentiate between Miller and Herbein ?

A. I think it was Herbein.

Q. Herbein.

By Mr, MosgLEy,

Q. Bear with uws a little bit, In trying to shake your
memoty = little bit, if wo might,

Q. During the briefing, I'm going to ask you a series of
things and see if you recall whether it was discussed or not.
Core uncovery or its possibility,

A, I don’t know.

Q. Superheat?

A. I don’t know.

Q. Plant stability?

A. Yeah, I think they gave the impression that they had
things under control. They may not have said so directly. T
don’t know if that’s what you meant by plant stability.

Q. Yes, it ia. It is. .

Did you get the impression from this that there was any
temporary nature to the stability, or that it was permanently
stable or temporarily stable?

A. No, it was—the accident was over, in effect, and now all
it was, was clean-up. That was the impression I got. There
would be no more releases to the environment. It was over,
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and, “Ha, ha, ha.” And, “I don’t know what you people are
interested for, and we ought to be down at the plant making
sure things are going smoothly.”

Q. Primary system inventory or loss of coolant, the extent
of that, the severity ¢

A. T'm not sure when we—when I learned of the details of
what really happened at the accident. I'm sorry, but I just
can’t-——you know, I can’t remember.

Q. 1 can certainly appreciate that, and understand it, but
bear with us, if you would, just a minute more.

A, Okay.

Q). The extent of core damage?

A. 1 think that they told us that they believed there was
some--some damage, minor damage to the cladding, but that
was it. There was no—you know, no severe core damage. I’'m
sure they did not say there was no—that there was severe core
damage. There may have been some cladding failures is what
they told us.

Q. So was the discussion about core damage related sort of
to the release of gap activity or something of that nature?

A, Yes,

Q). And wasthere discussion of what caused the gap activity
to be released? Overheating, pressure decrease?

A. Tt would have been overheating, but overheating is a
nice—I think they may have missed possible voids n the
system, but I don’t—I'mnot positive.

Q. You’re not positive if they mentioned the canse?

A, No.

Q. Okay.

A. They must have, but what it was, I don’t remember. I
would have asked. It’s not something that you don’t

Q. 1 believe Mr. Dornsife has related it more to the pres-
sure, the rapid pressure decrease, but whatever your recollec-
tion is, is what your recollection is. ) _

A. T don’t know. And I'm sure that I took some kind of
notes in that meeting, but I have no idea what I did with them,
and even two or three days later when I was looking for them,
I couldn’t find them. Our desks were piled sky-high with
pieces of paper, ) '

Q. Was the pressure spike discussed, instance of pressure
spike in containment? .

A. No. I didn’t know about that until Friday, Jate Thurs-
day night or Friday. o )

Q. Was the potential for the sitnation to deteriorate—I
think you covered that in a previous answer, but you may
want to address it again. ) .

A. No, as a matter of fact, in every meeting we had with
either the utility or the NRC onsite inspectors, until Joe
Hendrie came up, Joe Hendrie and Harold Denton came up
on Friday, the impression was that things were—were over
and getting better, and that the releases would be over shortly,
as soon as they cleaned up some water on the floor, and that
kind of thing, and everything was under control.
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Q. Did you feel the briefing was complete and necessary in-
formation was provided? You have, T think, addressed this
somewhere along the way, but maybe you’ll want to sum-
marize it.

A, Before I had gone to the briefing, T had received infor-
mation from the plant and from our people in the field con-
cerning what was happening offsite. And when they came in
and described the situation to us, they indicated there weren’t
any problems offsite, and 1 said, “That’s not true,” and that
caused some minor problems between the—among the people.
And so they didn’t—we felt we were more—we had more of
an update of what was happening offsite than they did, which
was very possible, in retrospect, knowing what they were
going through inside the control room at the time, that this
information may not have gotten to them,

Q. Was this information that was available to you and to
them at an earlier time, or—that is earlier in the morning?

A, Yes,

Q). Could it have been information that only became avail-
able in the time period when these people left the site?

A. No, I doubt if, because I think it was about 10:00
o'clock or so in the morning when we were first told that they
had detected some slight increases offsite, and then our peo-
ple went out to cross-check. They should have known, there
was adequate time.

Q. Did you have the feeling that the information that was
being presented was colored or being put in its best light,
or some

A. No. I was very disgusted, that it was a typical utility
trying to play down a nuclear power plant problem, That was
my impression of what the discussion in the Lientenant Gov-
ernor’s office, that they were acting in the Lieutenant Gov-
ernor’s office the same way they were apparently acting with
the press outside. You know, trying to say that there was not
a pfloblem, and that everybody was making a big deal out of
nothing,

Q. Do you believe this was despite the fact they knew that
there was a problem of more serious proportions than they
were discussing?

A. T don’t know. I think they were very disturbed that they
had to be in the Lieutenant Governor’s office, rather than
being at the plant. They didn’t want to be there, they wanted
to get out in a hurry, and they were trying to tell us in effect,
“We are going to handle it, it’s none of your business. The
NRC is down there. Don’ worry.”

By Mr. HorFring.

Q. What led you to believe that they were downplaying
their presentation?

A. Because of —I thought T had more information than
they were giving me, than they gave us in the overview of
what was happening, about what was happening at the plant.
We already knew that they had some failed fuel from 7:30
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or 8:00 o’clock telephone call, or some voids in the system,
and so forth, and that we were still—we were getting releases
at the time they were talking to us, we were measuring radio-
activity, our people were measuring radioactivity in the area,
and they were saying there weren't any releases. And T just
couldn’t believe that they didn’t know that.

Q. So was the key element in your feeling that they were
downplaying this, was their

A. I think it was more of an attitude than anything else,
It was the way they phrased the words and the way they
talked down to the people in the office, rather than trying to
lay it out—lay their cards on the table. They really were.

Q. So it wasn’t so much of what they presented, but how
they presented it ?

A. Yeah, I think so, Tt turned us all off. I mean it was every-
body in the office. When they left, everybody shook their head
and we said, “We don’t trust them,” just from the way they
presented the information, and that’s, I believe, why the Lieu-
tenant Governor went down the next day himself to see what
was going on, I didn’t know he was going down until after he
cams back,

Now, later when NRC came along that evening and started
to fill us in, there wasn’t that much difference, you know. They
indeed told us about the offsite releases, but they didn’t have
much more information to present to us, I don’t think, than
what we got carlier.

Q. Could this perspective on your part be a result of an
individual’s personality, just an mdividual’s attitude, as op-
posed to a company attitude?

A. No, we had good relationships with Metropolitan Edison.
I hadn’t met Gary Miller except for one or two times before, so
that wasn’t—you know, Jack Herbein and T had talked many,
many times before, T expected Herbein, I think, to be more
honest than he was. Tt looked like Le was still out talking to
the press instead of talking in a private room with the people
who needed to know. It just didn’t seem like it was a good--
a good give-and-take.

Q. Ts your perception on that day based mostly on
Herbein’s approach ?

A. Yeah, T think it was. Tt may have been both Herbein
and Miller,

Q. Clearly it was Herbein and it may have been Miller; is
that the way vou would size it up?

A. Yeah, T think, Again it’s awful hard to remember, but
T know I came out of that meeting disgusted and felt that we
needed a lot more information. T think we went to a press
conference right afterwards. and we had decided that we
would not ask thein to attend the press conference.

By Mr. MosELEY.
thQ. When you say vou needed more information and
en

A. We felt there was more information available than they
were telling us.
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Q. Operational type status?

A. Yesah,

Q. Everything?

A. Well, even a general overview of what was happening
at the plant, we didn’t get, and there was again no information
on offsite problems, as far as I recall. Now, again, you know,
that meeting is-—there were so many subsequent meetings. 1
didn’t even remember—-I’m not sure where it even took place,
in rethinking it for other inquiries. I assumed that they
always took place in the Governor’s office, and T guess that one
took place in the Lientenant Governor’s office, and I’ve been
in the Ljeutenant Governor’s office prior to that, so it wasn’t—
you know, 1t wasn’t a new place to me, so I guess that’s why 1
didn’t—it didn’t ring a bell that it was the Lieutenant Gover-
nor, and it was the Lieutenant Giovernor’s meeting, but I just
assumed it was in the Governor’s office for some reason.

By Mr. HorrLING.

Q. Do you recall how long the meeting ran, approximately ?

A. T believe it was less than an hour, but I don’t know.

Q. And the bulk of that time was Herbein ?

A. T think it was Herbein, It was both of them, Miller
explaining what they were doing at the plant then, Herbein,
I think, explaining that it wasn’t-—you know, trying to play
down the accident situation.

Q. Were there a lot of questions directed to them?

A. I don’t remember. I seem to recall that there weren’t very
many technical people in the room except me. T think T was the
only one there—may have been the only one there that was
acquainted—that was acquainted with nuclear power reactors
or with reactors at all. T don’t know how many—and T would
have had to have asked the questions, and I don’t remember
how many questions I asked,

By Mr. HarrsTer.

Q. Aside from the specifics, was there any time that day
where you felt they communicated concerns that we now know
existed in the control room over potential for further deterio-
ration of the situation?

A. No. (Gerusky, I&E, 10/1/80, pp. 13-27.)

In sum, Gerusky’s recollection seems best summarized with hig state-
ments to the effect that limited information was passed on, that the
overall impression conveyed was that the accident was over and . . .
everything was under control,” and that the general attitude displayed
by Herbein and Miller was one of, “Don’t bug us. We know what’s
going on and we can handle it.”

Following the meeting, beginning at approximately 4:30 p.m. and
continuing until about 5 :30 p.m., Lieutenant Governor Scranton held a
press conference at which he released a statement saying:

The situation is more complex than the company first led us
to believe. We are taking more tests. And at this noint we be-
lieve there is still no danger to public health. Metropolitan
Edison has given youn and us conflicting information. We just
concluded a meeting with company officials and hope this
briefing will elear up your questions.

(Lt. Gov. Scranton, 4 :30 p.m., 3/28/79, press release.)
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The statement then went on to describe radiological releases, which
were relatively minor, The statement said little abont the condition of
the plant or the likelihood of deterioration leading to a major radio-
logical release. The press conference transcript indicates that Lieuten-
ant Governor Scranton, and BRP’s Dornsife and Gerusky were under
the impression that plant personnel had believed the reactor systems
had functioned normally until 6:4¢ am. Lieutenant Governor
Scranton said:

The company is saying that the indications were normal up
to that time (i.c. until 6:40 a.m.) that the normal safety func-
tions were occurring and they didn’t begin to see radiation
until about that time. That is what they are saying, we have
no way to verify that or not.

The plant was in fact not in a normal condition until 6:40 a.m.
which is approximately the hour at which the last of the reactor cool-
ant pumps had to be shut down as a result of steam in the system,

At approximately 2:45 p.n. NRC in Bethesda repeated a request
(originally made at 2 p.m.) for information concernmg the basis for
the utility’s belief that the depressurization strategy, as then being
pursued, would be successful. The Senate report on page 319 suggests
that General Public Utilities Vice President Robert Arnold had also
expressed skepticism at about 2 p.m. as to whether the core was covered
and he recommended that maximum high pressure injection flow
should be maintained, a strategy which if followed would have been
opposite to the depressurization strategy then being employed.

By mid-afternoon, NRC staff in Bethesda had begun to infer that
the core had been uncovered. In a recorded conversation between Edson
Case and Harold Denton (Senate report, p. 324; aiso IRACT tape,
01-222-Ch6/24—9, 10) Case told Denton that it was fair speculation
that potential existed for the core being uncovered ; that, “The prob-
lem is they’ve still got these (sic) large delta T between T hot and T
cold.” Case and Denton then discussed the cause of the situation with
Denton (apparently) saying:

Well the scenario that we've talked ourselves into a possi-
bility that was the feedwater tramped (tripped?) and ana-
lyzed in the FSAR with the pressure release (relief?) valve
staying stuck—And that would lead you into much—a lot of
this kind of thing,

Case (apparently) then said:

Well apparently ECCS came on, but at some point they
turned it off, and I think that was probably the wrong thing
to do, but T think that’s maybe how they got the bubble in
there,

Case and Denton then agreed that the ECCS should have been
left on.

At approximately 4:10 p.m. Met Ed Supervisor Hitz reported to
Region I (in response to NRC’s request for in-core thermocouple data
which was initially asked for at about 12:20 p.m.) that the in-cores
were not available, that they were printing out question marks. As
noted above (supra at 32-33), it was not the case that all thermocouples
were printing question marks which were an indication of either the
thermocouples being defective or temperatures in excess of 700; com-
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puter printouts indicated two of the thermocouples were measuring
temperatures less than 700 degrees at about the time the NRC was being
informed that they were all question marks,

The transcripts of a telephone conversation at about 4:14 p.m.
(apparently between Stello and Eisenhut in Bethesda, Senate, p. 335)
indicates concern that there was a steam bubble in the core, and that
B&W itself . . . just said they don’t have enough information to
straighten it out either, and they just got their information second-
hand, of course, from their guy at the site, too.” (IRACT tape, 01-225—
CH6/24-12.)

At about 4:31 p.m., Stello told Eisenhut (Senate, p. 339) that,
“There 2in’t no way you can get those conditions (i.e. the prevailing
combination of temperature and pressure) without superheat.”

(IRACT tape, 01-226-CI6/24, 3.)

At approximately 4:35 p.m. Stello told Gilinsky, that if they really
had the hot leg temperature as they had indicated, the only plausible
explanation was superheat, and:

If there’s a bubble on the top of the core, the top of the
core can be uncovered and as the stuff comes up through the
core, it gets to the top of the core, which would be uncovered,
and this is a scenario. I'm not sure that this is what they’ve
got, but I want to tell you how you can get superheat . . .
Through the top of the core that’s uncovered and when you
get the steam up there—because they’ve got a steam bubble,
that superheats to whatever the temperature in equilibrium
with the rods will be, and that, in turn, will go over into the
steam line, (IRACT Tape, 01-226-CH6/24-6, 7.)

The foregoing statements indicate Stello’s concern that portions of
the core might be uncovered.

Thus, by late afternoon on March 28, NRC officials, including Stello
and Case, suspected that the core was uncovered, that portions of it
might not be adequately cooled, and that fuel had been damaged as a
result of overheating. Because they had not been provided significant
information, and because the information they did have was in some
cases misleading, NRC officials in Bethesda were unable to make an
accurate assessment of the situation, particularly with regard to the
extent of the core damage and the presence and quantity of hydrogen
in the primary coolant system. It was not until March 30 22 when these
officials learned of the pressure pulse that had occurred in the contain-
ment building on March 28, and the high radiation level in the reactor
coolant water, that concern developed that there might be further
dpt_er.iz)ration requiring evacuation of persons living in the plant’s
vicinity.

On September 24, 1980, Mike Ross engaged in the following dialog
concerning information transmitted to the State on March 28:

Q. You stated to the Senate in October that, through the
day, information on major changes was fed to Unjt 1 for
pas?s-on to the state, Who decided what information to pass
on?

A. That varied. T don’t think anybody decided this was an
official chain, this was our chain of notifying the state. It

22 Kee app. H.
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varied. Normally I communicated with Jim Seelinger much of
the time, and he communieated back through,

Q. Then the information that was passed on was not se-
lected because of its potential interest to the state, or passed
on specifically for further pass-on to the state; is that right?

A. No. that’s not right. The information selected was signifi-
cant information that was to be disseminated to all personnel,
including Unit 1 personnel, the State, anybody else they had
on the phone over there.

Q. Let me ask you a few specific things, were they included
in the pass-on.

Was core uncovery or the possibility of core uncovery passed
on through that channel ?

A.T1don’t remember if it was or not.

Q. Was plant stability or the perception of plant stability
passed on ?

A. Yes. I can’t say a hundred percent, but every time we
changed something, we passed on,

Q. But this is a change in status rather than a projection
of where the equipment may be in the future; is that correct ?

A. Yeah. Projections were kind of tough to make that day,
yes, sir. I would think that would be correct.

(). Was the fact of inventory deficiency passed along ?

A. To my knowledge, no.

Q. Pressure spike?

A, T can’t say for sure. I kind of have the feeling it was
passed on, that we had a spike.

Q. What gives you that feeling?

A, T don't kmow. It may have been something I read later,
and that’s a problem.

Q. Was the potential for the situation deteriorating passed
on?

A, Yes and no. The status was passed on. The fact that we
were concerned we were running out of water was passed on.
The fact that we were concerned we didn’t have forced cool-
ing was passed on. In that light, yes.

Q. What about the lack of effective heat removal through
ATWS cirenlation ?

A, Tean’t say forsure it was passed on.

Q. Was the ineffectiveness or—let me rephrase it. Was the
fear of bypassing of the core with HPCI flow, was that passed
on through that channel?

A. Tdon't know. It was discussed on our side.

Q. I'msorry?

A. It was discussed on our side. Whether it was discussed
on the Unit 1 side, I don’t know. o

Q. Or whether it was passed along the communications
channel, (Ross, 1&E, 9/24/80, pp. 67-69.)

In sum, the record cited above indicates critical information was
not provided on March 28 to State and Federal officials. The latter were
not told on March 28 that there was reason to believe the PORV had
been open for some 2 hours and 20 minutes during which time the
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high pressure injection had been throttled and letdown flow had been
maintained at a high level. Prior to arrival of NRC inspectors at the
site at approximately 10 a.m., the NRC was not informed of hot-leg
temperature data and in-core thermocouple computer data indicating
temperatures in excess of 700 degrees. It remains unclear as to the
hour at which the NRC inspectors were informed of such data and
the time at which such data was reported to Bethesda. The record indi-
cates that on March 28 the State was not informed of the hot-leg
temperatures and the in-core computer data or of the significance of
either, Neither the NRC nor State was informed on March 28 of the
direct measurements of the in-core thermocouple voltages indicating
temperatures in excess of 2,000 degrees.

The State was not informed on March 28 of the containment. build-
ing pressure spike nor of some TMI supervisors’ interpretation of it.
NRC officials 1n Bethesda were unaware on March 28 of the pressure
spike and other manifestations of a hydrogen burn, (The record con-
tains contradictory statements with regard to whether the NRC in-
spectors at the site were aware of the pressure spike on March 28.)
The record indicates that the overall assessment of the situation
presented on March 28 to State and Federal officials by TMI managers
was inconsistent with the managers’ own perception of the severity
of the accident and the prognosis for bringing the reactor to a stable
condition. The lack of critical information in State and Federal
hands is manifest in Lieutenant Governor Seranton’s statements re-
leased at 10:55 a.m. and at 4:30 p.m. and in the NR(Ps PNO’s 79-67
and 79-67A describing the situation as the NRC perceived it to exist
respectively at 10:45 a.m. and 8:30 p.m, (Mr. Scranton’s statements
are included as appendixes C and D and the PNO’s as appendixes E
and F.)



V1. CoNcLUSION

The record indicates that in reporting to State and Federal officials
on March 28, 1979, TMI managers did not communicate information in
their possession that they understood to be related to the severity of
the situation, The lack of such information prevented State and Fed-
eral officials from accurately assessing the condition of the plant. In
addition, the record indicates that TMI managers presented State and
Federal officials misleading statements (i.e. statements that were in-
accurate and incomplete} that conveyed the impression the accident
was substantially less severe and the situation more under control than
what the managers themselves belicved and what was in fact the case.
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APPENDIX A

Tar MiLLER-TROFFER (CONVERSATION

Transetipt of phoce call from Gary Miller at TMI aboul 9:30 A M., Mavch28, 1979,
to Gearge Troffer, Reading, to assist in providing ﬂ‘lf for Met-E) <ofmunications
rd

Services steff by reporting on what he said te Le. GovarDfav W
! i ) o T s S £, )

MILLEEs, .Le. Govarmor - - I had no choice but to talk to him.

? that T seid and its probably wot in very good verbage is that this . .
morning very early we experienced a twrbine £rip., Two problems were
in the secondary plant not the nucleay plent, When the unit trips
from 100 percent, the reactor sometines trips from 100 percent and
it did, There was wery high power. That's not g preblem avd not
unexpected, . When the reactox trips due to high pressure, its one of
the paraweters that normally trips the reacter. At the same time it
was fu the reector building and dup to the-high pressure we had some
relief valve lift which relused@nacta: coplent to the building
floor. This was mot & break or a lezk or amything that :as desigued to

Frps

&liel at 2 high pressure, Obviousl pehen resctor that

L

doesn't occur. But it did on this ene. That gave ug indication

released to the floor of the buildinZliH

of reactor building radioactivity because of the reactor coolant being
%‘Ma got radioactivity in it.

APt new 1p addition to this the plant abviously experienced a pressure

and temperzture change fairly fest. I didn'ct say this to them -- I'm
just saying 1t to the group@was on the phone with a nuclear engineer
over there so he knows about fuel pims. I said yes we. may have had

5

e fuel pin leakage. I don't keow that right now, That's part of
termn assessment on this thing and that's economic. Re asked if

I had any wmelting on fuel. 1T soid X donft have zny indication of nmelted

fuel, but I way have had some fugl pin lezkage which is nmot abnormal in
. (1L N i that fethe pros .
the industry: didn't say any but I did say that we
had reacter coolznt released in the building which was giving radinactivil:):'

on the moniter.

Wheo we get that, T said our emergency plan mandates that when I
sece it in the reactor building 1 assume it’s getrting out. Therefore, I

80 ints the general ewmerpency, I fully gear-up like I already gor an
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T2 N E ~

ewergency in the public. That means that I puc people on , 1
clesed the gates, I get the State Police, I @—“E"au rhe,/Phone calis
and I say subseguent to doing everything in j:;\e p[{zﬂK we have had
confirmation very rapidly the nmimber I, (?)  Fzom the time the
incident started we have had no releese to the environment especlally
ebove background, We have had no indication of a willirem ap hour that
I know of. We know where the -vind is m&ving == it is woving slovly
te the west, We have people at the west site boundary. We had a -
helicopter fly over to Goldsboro. We had the meters teken out at York-
Haven -~ if I have to go back I will. Hever had aoy indication. We
ha: been in communications with Molley in the State for most of the
@ Ve hgd ne action level by the plaz for the public,

We do not expect any sdditionzl or any release. We are in the

process of taking the plaunt to a cold shutdown to evaluate the situation
and that evaluztion is probably i z
. Fro ; 1y more econc;‘m.l.cally damagi;:, than any-
thing else -- from the ; standpoint, ﬁy’f’n
Is Troffer there?

TROFFEPO Yes,

MILLERg I don't expect any effect on the public. That's what I had s2id te
people. I dida't have any time to think zbout it,

TEOFFERg That sounds good. Did anybody have an overdose? “

HMILLZZa,  Kobedy had one, Kobody had an overdose or an overexposure, We have

surveyed{all the areas internally 2nd roped the apprepriate ereas off

We had nobedy, a2s a result of the incident, that got any averenposure
We have taken reactor coolang saoples aftervards, We may have used. up
e lot of guarterly deses of some people., T had nothing ac the time of

the incidenc., 1 may have had some exposurcs of people during the action
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' e needed to take in the correction i‘ this thiog in the plaat, 1 %4

have some people that I'm mot totally of but I don't bellls& thac

%, “ave anybody overasposed. And we didn'd pverexpose any,ﬁv{}/z't the
y % to anything., Fer

i the incident 1 chemist
that went inte a room to get a semple fog b, Ak =2y have

\
tten a2 fairly good dose,

I wouldn't expect that he exceeded his

OX, George. When I come back and re-assess this thing I may find_
some doses higher than I expect right now because I've had people doing
-hi-gs that must be done, Ifve got full dosimetry on anybody eout there --
2111 body count aud everything else. That's too much detzil but that's
rust so you know, I will say T've had nobody overexposed. And I will
rzy that we will have to fully evaluate that es a result of the incident
+hen we gan collect all the people from this thing. It will effect

—obody ipadvertently, Geocge.

TROFEF@%FO\: kpow wher we will be able to decide when people should come to
TR -- I think -we are thinking about the Observation Center over-

growding.

}{LLLE?O ‘Eﬁe “est thing is that I am keeping them bere nmow. I guess I wanted
b be cama sure I had total contrel of the cooldéova before I worried
sout that. I have had some people cowe to work. I've got one guy
v
I charge of the Observarion Center. .

I believe that it's Gary Hebn., T have had Shovlin bring in vhoever
&Lnecded. I've sent the contractors thaf didn't get there home.
TROTTI gy Y3 we did not do that. We did not call of the centractors and send

hoze.,

}:ILE?.G o didn't czll them off, Therc were seme on-site but the ones that went

the cepter I probably sent home. We did scnd them bhome. He made that
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~4 ’ . “
. b
fecision. It's just been teo hard to al'lnfy about them, They -
wenz home apyway. I've been here since q,‘b\ﬂ in the snotni.nz.‘ I've
Teen up since 4:00 and I don.'rl:dt_hink I‘_1_1 ﬂm‘il- about %:nnmic

ansequences of the coatractors. To get them oygp gF'gq(, ;.'v'ay to be

tenest with you, If enybody was on-site I kept them ta use them.

RLINQ!_‘Li.Né,%&;id not send our people home though, ' right Gary.
5 . - - : .

MILIAg f I've got them on hold =2t the Observation Center, I put C2ry Hehn in
chazge to be sure that they didn't go home or wander around like what
tzppened to me im August. T have brought on these people that Shovlin
nzeds, Through him. I've pot tao go beck sud acscess the people right
fow. Quité frankly, up to mow its been Jack, Lee Rodgers 2nd the plant --
1've heven't had a shot at thst. Jim Seelinger's in charge of that

znd he's pretty aware of what we're doing.

I just talked to the State and I gave them the scemerio that T
jl'_st geve you, but not with that kind of detail. So they're going to

Ye2lease something whether I like it or not probably,

T did valk to Maggie (DER} and Dornsife which I had known

rereonally. I'm pretty sure I know them well enough that they will

czlease something that will help, AT told Maggie that if she has any
;:ob}.e:\s getting us she should call Jack's office and he'll talk to

{nt'-l‘;ﬂ' 0 . :
W u:/ (\‘.‘n“' Zer. I think you should tell Noreme thzt she shouldn't treat Maggie as
Y
‘{‘v‘" idweine she doesn't-know ~- if she doesn't know her —- 4n case I need
rowething, She's probably going to get a lot of gquestions from
zznazgecent over at the Governor's office, '
TACTTIRg I think we ought Lo po ahead cancel this Friday tour now. *

MILLLZg Y:zh, 1 love thzt ideca. George, ’I‘ll tell youw what, I'm not sure thac
ﬁF“. PRy
I'11 be vorking here Friday ust kidding.“JTf there's anything clse
#hat you need I'll be in the Unit £2 Cancrol Room, You ean get me through

k222, T think you ought to release something, T think we should.
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KLINGAMANT think I better verify one thing. “% are tumors going back
i Zorth as to what we have. My understan is that what ue%‘is a
zenerzl emergency declared s.tngs_ime Ehi_s_M And 1t% a1l “.l

sificiz)l general emergency.

MELJERp The emergency was declared sometime around 7:00, I guess I could be
) #Ef a lirtle bit, .

RLINGANgT=s, I got & call around 7:15,

MILLTRs e 4id declare & general emergency heve =-- that's true.

-~ ‘ . .
ﬁ't'lt ) .
TROFFER} K The sponer wg%dt properly from s general to a site, the detter.

- be honest
HI'L‘LE&j The resson we haveazos’;ﬁﬁd Fou're ri h‘t_:‘ G“,”}ﬁffgf-,ﬁ,_"f“““ to

vith you we've been the plant;y We don't know where the hell the
vlant was geing, See the -si:uagr:?';;;;i‘in is & delit‘:.ace one _becnusg..-
ve actuzlly have plant integrity.n 1f we hed a lezk ve'd be all right =
zs fzr as we'd have a lot more economic comsequences. We've been

srring to figere out how to cool Jown in the dost expeditous fashion
vithout releasing and without damsging too much, That's tzking a

scetty hard assessment. s I'11l work on getting out of the emergency right

= > 5 - Predffer T undttu
Troffey: Excelent s bt Herbim :
. cnefine &
Mater. . Somefiiy
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APPENDIX C

10:55 A.M. STATEMENT By LT. Gov. SCRANTON

FOR TFMIDIATE RELEASE . GOVERNOR'S PRESS OFFICE

321-D79 ' CONTACT: - Paul Critchlew
Press Secrecary
(717) 783-1116

TRANSCRIPTION
. PRESS CONFERENCE
LIEUTENANT GOVERNOR WILLIAM W. SCRANTON, 3d
INCIDENT AT THREE-MILE ISLAND

MARCH 28, 1979 FEEED) /07554

Following is Lt. Governor Scranton's opening statement:

THE METROPOLITAN EDISON COMPANY HAS INFORFED US THAT THERE HAS BEEM
A INCIDENT AT THREE-MILE ISLAND, UNIT #2. EVERYTHING IS UNDER
CONTROL. THERE IS AND WAS NO DANGER TO PUBLIC HEALTH AWD SAFETY.

THE INCIDENT OCCURRED DUE TQ A HALFUNCTION IN THE TURBIME SYSTEN,
THERE YAS A SMALL RELFASE OF RADIATION TO THE ENVIROMMENT.

ALL SAFETY EQUIPHENT FUNCTIDNED PROPERLY.

METROPOLITAH EDISON HAS BEEN FOHITORING THE AIR EN THE VICINITY OF
THE PLANT CONSTANTLY SINCE THE INCIDENT. NO INCREASE IN NORMAL
RADIATION LEVELS HAS BEEN-DETECTED., A STATE POLICE HELICOPTER IS
ALSO AT THE SCENE TO HONITOR THE AIR.

THE CIVIL DEFENSE RAS ALERTED ALL COUHTIES IN THE VICINITY ALTHOUGH
THERE 1S HO NEED FOR EVACUATION. THERE IS ALSO A TEAM FROM THE
"CEDERAL GOVERIHENT OMf THE WAY TO INVESTIGATE.
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THE DISCHARGE MAS A PART OF THE NORPAL REACTOR ERMERGEMCY COOLING
PROCESS. 1T WAS DOHE 70 RELIEVE POTEWTIALLY DANSEROUS PRESSURE 1
THE REACTOR CHAMBER.

BECAUSE OF AM APPARENT LEAK IN THE PRINMARY COOLING SYSTEM, RADJOACTIVE
FATERIAL WAS DISCHARGED INTO THE AIR ALOIG WITH THE SIEAM,

THE PERNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES WAS NOT
NOTIFIED OF THE RELEASE UNTIL ABOUT THE TIME THAT IT WAS HALTED.

THE COMPANY HAS SAID THAT FURTHER DISCHARAES MAY BE NECESSARY AND
HAS PROMISED TO MOTIFY-US IN THAT EVENT,

THE LEVELS THAT WERE DETECTED WERE BELOM ANY EXISTING OR PROPOSED
EMERGENCY ACTION LEVELS., BUT WE ARE CONCERNED BECAUSE ANY INCREASED
EXPOSURE CARRIES WITH IT SOME IMCREASED HEALTH RISKS.

THE FULL TMPACT ON PUBLIC HEALTH IS BEING EVALUATED AS ENVIRONMENTAL
SAMPLES ARE ANALYZED. KE ARE CONCERMED MOST ABOUT RADIOACTIVE IODIHE.
WHICH CAH ACCUMULATE IN THE THYROID, EITHER THROUGH BREATHING OR
THROUGH DRIMKING MILK. FORTUNATELY, WE DON'T BELIEVE THE RISK IS
SIGHIFICANT BECAUSE MGST DAIRY COYS ARE ON STORED FEED AT THIS TIME
OF YEAR.

TEAMS FROM THE DEPARTMENT OF EHVIRONMENTAL RESGURCES, THE HNUCLEAR
REGULATORY COMAI1SSICN, AND THE DEPARTHMENT OF EWERGY ARE IN THE
AREA CONDUCTING TESTS.

THE MOST RECEMT REPGRTS INDICATE THAT THE LEVELS HAVE BEEN DECREASING
THROUGHOUT THE AFTERHOON,

HE WELL KEEP YOU ADVISED OF ANY FURTHER IMPORTANT DEVELOPHERTS.
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APPENDIX E
NRC PNO 79-67

1E Bulletin 79205°

Enclosure 1-.

PN No. 79-67 and Subsequent
Revisions .

PRELIMINARY HOTIFICATION

7 ) March 28, 1979
PRELIMINARY NOTTFICATION OF EVENT QR UNMUSUAL QCCURREMGE-=-PHO-73-§7

This oreliminary notification_constitutss EARLY notice of avent of
Seceraalminary :
JOSSIALE saTety or punlic interest significance.  ine 1nTormatien

aresented is as injtially recgived withoui veritication or evaluation
ang 1$ nas'lc_al‘iy i, tnat 73 Known DY STaTT_on this data. .
Facility: Three Mile Island Unit 2 o

Middletown, Pennsylvania "Z
. {Dockat No. 5G-120) ; :

SubJect: RFACTOR SCRAM FOLLOWED BY A SAFETY INJECTION AT THREZ MILZ
ISLANG - UNIT 2 .

The licansees nctified Region I at approximataly 7:45 AM of an {ncident at
Three Hile Island Unit 2 (THI-2) which occurred at approximataly 4:00 AM
at 98% pewer when the sacondary feed pumps tripped due %o a feedwatar
polishing systam problem. 7This resulted in a turbine trip and subse=
quent rezcior trip on High Reactor Caolant Pressure. A combingtion of
Feed Pump QOperaticn and Pressurizer Relief - Stzam Generator ralief
valve operation caused a Reactor Cuolant System {RCS) cooldown. At
1600 psig, Emergency Safeguards Actuation occurred. A1 ECCS components
startzd and operatsd properiy. Water level {ncreased in the Pressurizer
and Safety Injection was secured manually approximataly 5 minutas afier
actuation. Tt was subsequentiy resumed. The Reactor Coslant Pumos wers
secured when low_ net positive suction head 1imits were approached,

About 7:00 AM, high activity was noted in the RCS teoTant Sample Lines
(acproximataly 600 mr/hr contact readings). A Site Emergency was then
declared. At approximataly 7:30 AM, a General fmergency was declared
based on High Radiatien levals in the Reactor 8uilding. At 8:30 AM sita
boundary radiation lavels wers reported to not ba significant (less than
! mr/he).. The source of activity was statad to be”failed fuel as a
result ¢f the transient, and due ta 2 known previous™rimary toc secondary
teak in Steam €enerator B.

The Region I Incident Respanse Centar was aciivated aZ 8:10 AM and
direct communications with the licanses and IE:Headquarters was estab-
tished, The Response Team was dispatched at 8:45 AM and arrived at the
sita at 10:05 &M,

At 10:45 AM the Reactor Coolant System Pressure was teing held at 1380

" psig with temperature at 2200F in the cold leg. By 10:¢5 AM, radiztien -

levels of 3 mr/nr had been detacted 50Q yards offsita.
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Paga 2 ) March 28, 1979
Continuad - PND-79-67

There s significant media intarest at the presant time because of
concern about potential offsita radiation/contamination. The Commonwealth
of Pennsylvania and EPA have been Informed. Pruss contacts are being
mada by the Ticenses and HRC. . .

Contact: GKlingler, 1E x28019 FHolam, IE x28019° SE3ryan, IE 322-0}-']9
—— . = 0 C [£3

Oistribytion: Transmitted H §t F-Psme i
Chairman Hendrie . Commissioner Bradferd . S. J. Chilk, SECY

+

Commissioner Kannedy Commissioner Ahearne €. C. Kaogmerer, CA
Coarmissicner Gilinsky (For Distributicn)
ransmittad: MHEB 3 ST P. Bldg 314¢ J. G. Davis, IE _
E. V. Gassick, EDQ H. R. Danton, NER Region _F .

H. L. @mstein, EDO R. ¢. DeYoung, NRR

J. J. Fouchard, PA R. J. Mattson, NRR .

B. M, Haller, MPA ¥. Stella, NRR {MAIL

R. 4. Ryan, 03P R. 5. Boyd, NRR J. J. Cummings, QLA
H. K. Shapar, ELD $5 Bldg 2152 © R. Minogue, 5D

N. J. Dircks, NMSS

PRELIMINARY NOTIFICATION
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"APPENDIX F

NRC PNO 79-67a

PREL IMINARY NOTIFICATION

March 29, 1979
PRELIMTNARY NOTIFICATION OF EVENT OR UNUSUAL QCCURRENCE--PNQ-79-67A

This preiiminary notification constitutes EARLY notice of event of
8Lt satety or public interest signiticancs, ine informatian

resentad 15 35 Initially raceived without verificatien or evaluation
B s BasTen Ty 2Tl thar s Froon by 16 sTasv o aproor evaluation

anG 1§ gasicaily a that 15 known by start on this date,

FaciTity: Three Mile Island Unit 2
. - Middletawn, Pennsylvania (DN 50-320)

Subject:  NUCLEAR INCIDENT ‘AT THREE MILE ISLAND - UNIT 2..

N
HEN

This supplements PNQ-79-67 dated March 28, 1979.

A5 of 3:30 p.m., on March 28, 1973, the plant was being stowly cooled
dewn with Reactor Coclant System (RCS) pressure at 450 psi, using nermal
letdown and makeup flow paths. - The bubble has been collapsad in the A
Reactor Coolant Locp hat leg, and some matural c¢irculation coaling has
been established. Pressurizer lavel has been decreasad to the hign
range of visible indication, and some heatsrs are in operation. The
sacondary piant was being aligned to draw 2 vacuum in the main condsnsar
and use the A Steam Generator for heat removal. The facility plans to
¢ontinue a slow (3°F/hr) caoldown, until the Cecay Heat Removal System
can1ge_lplaced in operation at 35¢ psi ACS.pressure, 3509F RCS temperature
in 15-18 hours.

Az of 3:30 pumi, a plume approximately ) mile wide and reading ganarally
1 mr/he was moving to the north of the piant. The ARM's helicopter is
being used to defime the length of the plume. Afrborme {odine Tevels
of up to 1 x 10-8 uCi/mi have besn detactad in Middletown, Pemnsylvania,
which 1s locatad north of the site.

Madia interest is centinuing. The Commonwealth of Pennsylvania is befng
kept informed by plant personnel.

Cantact: GKlingler, IE x28019 FNolan, IE x28019 SE3rvan, IE x28019

1 0 ~
Distribution: Transmitied H St é@’?% Dg't _
Thalrman fendrie Cermlssfoner Bradford 5. Jd. Chilk, SECY
Cemmissioner Kennedy Commuissioner Ahearne C. C. Kamrerer, (A
Comiissioner Gilinsky (For Oistridution)

e o
Transmittad: mes (O35 p. s1ag JOLEWA J. 6. Dayis, I

. -
¥. Gossick, £00 . R. Denton, HRR Region L 103
K. L. Ornstain, ECO R. C. DeYoung, NRR
J. J. Fouchard, PA R. J, Mattson, NRR
H. M. Haller, MPA V. Stella, NRR (MATL)
R. G. Ryan, 0SP R. 5. Boyd, KRR JU 4. Cummings, OIA
H. k. Shapar, £LD . 8% Bldg LR R, Mincgue, SO

W. J. Dircks, HMS

PRELIMIRARY MOTIFICATION
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PRELIMINARY NOTIFICATION A -

i March 20, 1979
PRELIMINARY ROTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-79-67B
This preliminary notification constitutes EARLY notice of avent of
FOSST6lE Safety Or pugisc inierest SiamiTicance. the information
presented is as initially receivad without verification or avaluation
ana_1s basically all that is known by IE staff on this date.

Facility: Three Mile Island Unit 2 : . K
. Middletown, Pennsylvania (DN 50-320) .

Subject: Nuclezr lacidant 2t Three Mile Island - ) b2

Plant Status

[ Three Mile Island Unit 2 is continuing to remove decay heat through
A-loop steam gemerator using one reactor coolant pump in that logp for
coolant circulation. The reactor cpalant pressure and terperature ware

, stable and under cantrol throughout the night of March 29. Thare has
been some diffigulty in maintaining coelant letdown flow due to resistance
In the purification filters. The Ticensee notified 1E at about 11:00
p.m. on March 23 that they expected to remain in this cooling mode for
at least 24 hours. .

The licanses’s engineering staff was requested by NRR to obtzin a better
estirate of the volume of the noncondensible “bubbles” in the reactor
ccolant system. There are apparently two such bubbles _one in the
pressyrizer that has been iptentionally established far control of
presture and level, and one in the reactor vessel head caused by the
a¢eunulation of noncondensible casas from failed fuel and radialytic
TéTofpas1tTon of water., JIne estimate is to be obtained by correlating
pressurizer prassure and level indicatfons over the past hours of stable
opzration. The volume sf the bubble in the rezctor vessel is of interes:.
in essuring that sufficient volume remains In the upper head for collectian
¢’ more noncendensible gases arising from continued ogeration in the :
Erorent cooling mode as wall as to assess the potential for movement of
tn2 bubble during a switchover to decay heat removal eperation.

Tue license= believes it is prudent to rerain in the present couling

7m nue to the potential for leakage of highly radicactive coolant from
% €ecay heat remcval system ints the auxiiiary building, movement of
lansitle gases ints the reactor coolant loop, and toiling in the
wizn the reactor coolant pump is shut dowm,
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Mareram : Mr, Hermanw Diecxayr 1o Ciuamarany Moreis K. UbaLL

PR 4 ) : .
" MaILCGRAN SERVICE CEMTER u“uM' 'I' ‘
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£
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8145364859 MGM TDMY JOHNSTOwWN PA 433 05=09 {1514 EST

THE HONORABLE MDRRIS K UDALL
WASHINGTON DL 20515

THE STORY IN THE HEW YORK TIMES OF MAY 8 1979 REPDRTING ON THE VISIT OF
YOUR SUBCOBMITTEE TO THE THREE MILE ISLAND PLANT 18 GROSSLY IN ERHOR,

THE PPRESSURE SPIKE™ WAS NOT IN THE REACTOR VESSEL, THE PRESSURE GAGE
MHICH SHOWED & SPIKE AT ABOUT 1S8PM QN THE DAY OF THE ACCIDENT READS
PRESSURE WITHIN THE REACTQR CONTAINMENT BUILDING,

THE PHESSURE SPIKE DIO INITIATE CONTAINMENT BUILDNG SPRAY wHICH IS
DESIGMED TU CNOL THE STEAM RELEASEQ INTO THE CONTAINMENT SUILDING AND
TO SCRUb ANTICIPATED {QDINE IM THE DESIGN BASIS ACCIDENT, SINCE
BUILOING PRESSURE DID NUT INMDICATE THWE CONTINUING NEED FOR BULLDING
SPRAY, THE OPERATOR TURNED OFF THRE SPRAY PUMPS, IT WAS THIS ACTION AWD
THE BUILDING PRESSURE RECORDER THAT MR FLOYD REFERRED 10 4§ BEING IN
VIEW QF THE NRC INSPECTORS I[N THE CONTROL ROOM AT tHE TIME,

THERE 1§ nO EVIDENCE THAT ANYONE INTERPRETED THE YPRESSURE SPIKE" AND
THE SPRay [HIT]ATIO~ IN TERHS OF REACTDR CORE DAMAGE AT THE TIME OF THE
SPIKE NOR THAT ANYQME WITHHELD ANY INFORMATION,

ON THE EVENING OF THUASDAY HMARCH 29 WHEN THE TECHNICAL STAFF SENT TQ
THE SITE TO INYESTIGATE THE ACCIGENT wWaS REVIEWING AND CORRELATING
PLANT DATA FROM THE HUMEROUS SCQUHCES, THE SPIKE WAS NDTED AND
POSTULATED TO BE THE RESULT OF A HYDROGEN OXYGEN EXPLOSION WITHIN THE
CONTATMMENT BUILBING, THE TECHNICAL STAFF RECOGNIZED THAT THE PROBABLE
SQUACE OF AMY HYDRNGEN WAS A ZIRCONIUM WATER REACTION IN THE REACTOR
CURE, THE PRESENCE OF HYDROGEN WOULD INDICATE THAT HIGH TEMPERATURE
COMOITIONS '"W)ST wWavVE EXISTED IN QRUER 7O RESULT IN SIGNIFICANT REACTYION
AND MYDROGEM PRODUCTION, THIS RECOGNITION LED FD MEASUREMENTS TO DECUCE
THE EXTENT UF A HYQROGEM BUBHLE WITHIN THE PRIMAHY REACTOR CQOLING
LCOP, TWE HESULTS 0F THESE MEASUREMENTS wERE PROMPTLY REPORFED TO ThE
MAC ON FRIGaY MARCH 30, IN ADDITION THE FIRST GAS SAMPLE FROM THE
CONTAIRMENT GUILDING ATMOSPHERE TAKEN AT 44N DN MARCH 3] REVEALED THE
PRESENCE OF MYORDGEN GAS AND A REDUCED OXYGEM LEVEL WHICH wERE
SUPHORTIVE OF THE PREVIOUS POSTULATE,
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1 REGRET THAT THIS ASPECT OF THE ACCIDENT MAS BEEN MISUNDERSTUOD AND
INACCURBTELY HEPORTED, [ THINK THE FuyLL UNODERSTANDING GF THE THREE MILE
ISLAND BCCICENT IS UF SUCH vITAL IMPORTANCE TO THE NATION THAT THE wOKK
QF youe COUMAITTEE AdD THE QTHER RO0O0LE3 TwaT wiLy BE IWVESTIGETING Tht
ACCIDENT SHOULD NOT BE REFLICTED BY (INACCURATE REPORTING FOUNDED CN
PRESUMPITONS UF DURLICITY, SINCERELY\\

H DIECKaHP, PRESIDEMT

GENERa| PUBLIC UTILITIES CORP
10¢1 8ROAD 5T

JOHNSTCwN PA 15907

11:51 EST

HGHMCODYP MGHM
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APPENDIX H

Excerers From Coxmissiony Discussion rE Discovery ofF PRESSURE

PuLsg

A transcript of a March 30 Commission meeting shows
Dr. Roger Mattson of the NRC staff reporting the occurence

of the pressure pulse to the Commissioners.

"My bestguess is that the core uncovered, stayed
uncovered-for a long period of time, we saw failure
modes, the likes ©f which has never Qeén analyzed.

It isn't like a LOCA. Some kind of swelling, rupiture,
oxidation near the top of the guarter center of the
assembly.

- We.just learned -~ I don’'t know -- three hours
ago, that on the afterncon of the first day, some 10 )
hours into £he transient, there was & 28 pound containment

pressure spike. We are guessing that may have been a
hydrogen explosion. They, for some reason, never reported

it here upntil this morning. That would have given us

a clue hours ago that the termo-couples were right and

we had a partially disassembled core."(Ir, NRC Commission meeting, 3?/30/79,

pp. 60-61.)

A few minutes later in a discussion with Commissioner
Gilinsky, Mattson elaborated on the discovery of the pressure
pulse. This discussion occured prior to concern that oxygen
might build to a concentration where it would combine

-
chemically with hydrogen to the pressure vessel, causing a fire

or explosion in the vessel.



142

COMM. GILINSKY: Can you estimate anything with the amount
of hydrogen fhere?

OR. ‘MATTSON: Well, we have got a problem there. The thing
that really fripped, you know? Yic Stello was fnvelved for the first
two days over here and was tfying io coavince people tﬁ start thinking
a severely damaged core. He had a hunch at the sfart, and when the
tempefature measurements started to go in there was some anomalies
in them. Ke said start thinking severely damaged core. Believe the
instruments., MWe had some trouble getting people to believe it, mot
necessarily inside, because our people turned to and started worki%g
pretty hard on that aspect.

We had some trouble with B&H wanting to believe it. Fina]ly;

they began to be11eve it abeut midnight Jast nTght and by 4:00 o’clock
this morning they were agreeing with us. 1 think the thing that

tripped them was this sample of hot coolant having thls 1000 B at
contact,

Then a second thing happened this morning, I don't know, it
must have been mid-morning, 9:00 - 10:00 o'clock. Just in the midst
of taking some temperature data from the I&E guy; he says, you know;
have just heard in the control voom that a guy was reading the éiié;i’
chart recorder and says he's got a funny blip in the containment that
nobody saw before, 28 psi pressure blip in the containment at 1550
hours Wednesday.

COMM. GILINSKY: And we have just found out about that now?

DR. MATTSON: We just found out about it, maybe it escaped
everybody's rotice, because you know, they were sitting there with some

supzr=heated steam aning out the top of the core, they were just then
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deciding they had an uncovered core, and they were just then getting
instructions on how to get it fixed. So they may not h.ave even noticed
it. But that's noseibly a hydrogen explosion.

COMM. GILINSKY: That would be the hydrogen that leaked out
of the system, out of the primary system?

DR. MAT?SGN:"That's right. And that would be the source of
this bubble. '

The enly thing that coutd explain this bubble is metal;water
reacﬁinn. We just van a calculation on that and it Tooks Tike
yal Pedisco; he said 10 to 30 percent -~ he used a coupie of ajsumptions --
I guess I can't remember -- either 10 or 30 percent water reaction
ﬁuuld explatn the 1500 cubic feet of hydrogen that is there now,
1000 psi, but if there was a hydrogen explosion in addition to that, there
could have been a Tot more.
% CoMM. GILINSKY: Let me ask you may original gquestion which is,
what sorf of time scale {inaudible) and what should we be concerned
about?

DR. MATTSON: Yes, we were asking ourselves that question.

Hhere we are at now, we are convinced we can stay there
indefinitely, because the geﬁeration rate of hydrogen is apparently
‘small, and we have got some margin left, indefinitely, T'wm sorry,
that's too strong. HWe can stay there cn the order of days, I guess
if it were 5 days, I would say that's getting 2 1ittle long. If it
;were two days, I'd say yes.
. CDHM. GILINSKY: Ts it vulnerable to something failing, say

a steam generator?
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DR. MATTSON: Prior to the start {inaudible) that is
getting to be a real question. If you weren't_on the.verge of driving
Fthis bubble iﬁto the hot leg.

Now, we have got early warning signals that tell us when
that happens. The first eérly‘warning signal would prabably be
mzlperformance of the pump that is running. It would start to draw a
Tot of gas and it would cavitate; vibrate the vibration monitors on

the pumps that are warking.

COMM. GILINSKY: How long would that give you? B

DR. MATTSON: That would tell you you needed to go to either
a fast or slow blowdown sitvation. And vou would have hours until you

were generating fission products in a core-melt kind of situation through
ithe containment.

COMM. GILINSKY: Let me ask you -- well, let me take you off.

DR. MATTSON: There was one more thing I was going to say.
These thermocouples, which is the best thing we have got going for us,
would also show a blanketing effect from the gas coming down,
penetrating. from the upper ptenum down into the core. So that would
be another early warning signal. That would tell you, no matter how
good your procedures are, go with them. Go with your best guess and
blow the system down. Either fast or siow, whichever judgment you made
at that momept. And people are coupled together ready to make that
decision right no&. And there are pros and cons both ways and somebody
is going to have to call ijt.

COMM. GILINSKY: Listen, what are the dangers of furiher

hydrogen explesions to bubble through or whatever?
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DR. MATTSON: Well , they have got a recombiner and so if you
know that it is goéng on;réndraf a rate--you see, now they gph't even
think it is getting to conﬁainment. What we would 1ike to do is get to
containment, then we burn it. They have-got to recombine or they can
barn it-gnd control it from exploding.

" COHM..GILINSKY: Okay, what if you decide to go with one of
these maneuvers, not either if you are forced to by degradation, but
deciding that how we want to move the reactor. - -

DR. MATTSON: If I would rather go with one of these maneuvers
#1ght now, 1 would want you ito move people as far as you felt
comfortable moving them,

! COMM. GILINSKY: And -~

OR. MATTSON:” I'must say te you, I have been recommending
ﬁuvé people since about four hours ago.i '

T COMM. GILINSKY: Okay, now that's the next question I want
te ask. “
What sort of evacuation plans are there, in other words, if
someone de¢ides to move right now, are there plans?
DR. MATTSON:  Oh, yes, The peaple would begin to move.
The word I had is that some people have moved, that there were children
and pregnant women who had been moved.

COMM, GILINSKY: Is John Davis there?

DR. MATTSON: Not right here at the moment.

COMM. GILINSKY: Could you scare him up, please?

DR. MATTSON: Yes.

I may have faulty information, but I only overhear scratches

of what went on (inaudible) and I'm trying to work this other problem.
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COMM. GILINSKY: Presumably, the evacuation p]ané are state
plans?

DR. MATTSON: Yes, sir.

COMM. GILINSKY: ‘We will get to Davis on that, but why don't
let me ask you: What is your principal concern right at this minute?

DR. MATTSON: Well, my principal concern is that we have got

an accident that we have never been designed to accommodate, and i4'sr
in the best estimate, deteriorating slowly, and the most pessimistic

estimate it is on the threshold of turning bad. And I don't have a
reasbn for not moving people. I don't know what you are protecting
by not moving peopie.

John, I said that I thought children and pregnant women had
been moved in some sectors, is that true or false, to the best of your
knowledge? B

COMM. GILINSKY: 1Is that John?

DR. MATTSON: It is our understanding that tha Governor
recommended the moving of pregnant women and children in some sectors,
out to five miles. A1l around? -~ )

COMM. GILTNSKY: Well, we recommended that earlier, but on.
the basis of a different prablem.

DR. MATTSON: Yes. You were recommending it on the first
problem, .

COMM. GILINSKY: That's right.

DR. MATTSON: And hopefully that's under control, but I --

COMH. GILINSKY: The Chairman is going to be back here pretty
soon and we are going to figure out what we are going to do.

DR. MATTSON: VYes.

COMM. GILINSKY: But if John Davis is there, I wou}d Tike to
go over the evacuation.

DR. MATTSON: Ogay, let me try to find him again, he walked

out.
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Vic, the hydrogen explosion is a guess at this point, you know,
we got it by about third-hand and it would go along with significant

metal-water reaction. It would also go along with the failure of some
instruments that afterncon, and some equipment failures, (inaudibie)
-- that you would expect if there were explosions how that would go.

COMM. GILINSKY: Why didn't the recombiners work on that?

DR. MATTSON: T haven't asked that question. That's a good
question. I don't know whether they ;re automatic for this kind of thing;
or whether they are only automatic for a 1055“0f-;001ant accident.

COMM. GILINSKY: #TIs Davis getting scared up?

COMM. AHEARNE: (inaudible) -- how much time ({naudible)

COMM. GILINSKY: A1l right, while you are trying to get Davis,
let me ask you again, suppose we go -into this maneuver or one of themn,
and it turns bad, what sort of time-scales are involved there?

DR. MATTSON: Hours.

COMM. GILINSKY: Hours pefore what?

DR. MATTSON: Before you had a core melt.

COMM. GILINSKY: Before you had a core melt?

PR, MATTSON: If you lost it and had a core melt, it would
be hours before the core was slumping. l

COMM, GILINSKY: Are there intermediate —-

DR. MATTSON: -~ and you would go to things 1ike WASH 1400
to tell you how long you had, depending on what you thought the
conditions were.

© COMM. GILINSKV: So, okay, but when it went bad, you are

saying it takes hours for the core itself to sjump dnternaliy?
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DR. MATTSON: #io, I'm extrapolating that from a judgment from
the fact that the thing sat there for 15 hours and didn't slump already.

comM. GILINSKY: Mow, it would take some further time, what,
another half hour for something to go through the vessel?

DR. MATTSON: Right. ' .

And you wouldn't lose, here, your capability to put water
in if it were available. One thing wé have got is the capability to
put water in, but we doh't have the capability to deliver it Fo the core,
if we lost. If that bubble expands and blankets the_core.

COMM. GILINSKY: -So, okay and —-

DR. MATTSON: Jechn is here. Can I ¢give you to him?

COMM. GILINSKY: Yes, please.

. MR. DAVIS: ﬂe]lo. .

COoMM. GILINSKY: John, what is the status of evaluation
plans in this area? 1 presume these are state plams. Suppose one did
say right now that we ought to execute evacuation. Are there plans
that would be put into effect or what would hap?en? .

MR. DAVIS: The evacuation is, as we understand’ it under the
control of the state.

coMM. GILINSKY: Sure, but do ycu krow what plans they might
be exercising or is it sort of everyone on his own, Jumping into his
car and clogging the highwéys?

MR. DAVIS: I will get the (inaudible) Just a minute.

We have copies of the plan here,

(End of Side 1, Tape No. 8)

(Beginning of Side 2, Tape Ho. 8)

{Tr., NRC Cormission meeting, 3/30/79, Pp. 79-86.)

APPENDIX |

Concerng THaT Steam 18y Hor-Lees Covro Nor Be Reapmy
ELIMINATED

After the block valve was closed at approximately 6:20 a.m., Brian
Mehler and others were apparently concerned that the steam in the
hot-legs could not be condensed merely by increasing system pressure.
Mehler recalled plans to enter the containment building for the pur-
pose of venting steam through a valve that had to be operated man-
ually. This plan was abandoned when radiation levels increased in
the containment building to the point where entry would have led

to unacceptable radiation doses. Mehler engaged in the following
discussion with TMI investigators:

HunTeR. . . . let me go back and ‘make a couple of points
clear and then I think that will wrap it up. When you came
in in the morning, right away, you—it became-—you became
aware right away that there was steam bubbles in the legs, it
was obvious to you that they were there. Was it obvious to
the other fellows that were there? Did you discuss it with
them at the time?

MeaLEr. Yeah, it was obvious to Mike, T know Mike knew
they were there because we discussed about venting them at
that particular time, T didn’t really talk to Bill too much.

Huxter. OK. During your discussion with Mike or Bill
or Ken Bryan, anybody, did you discuss putting on high
pressure injection and taking the system solid at that time?

Menrer. No, we didn't.

Huwrer. Can you give me a feeling or give us a feeling of
why you wouldn’t have considered taking it solid at that
time?

Merurr, At that particular time there was no radiation
alarms at that time. I, my own opinion (and T did not realize
how much water they dumped out the system) was that we
just pumped bubbles in the hot legs. We were fairly stable. We
finally had pressure recovery and it was just a matter of
venting off the hot legs. ,

Hunrter. OK. And once you had established the fact that
you had all your pressurizer heaters, did you feel like the
pressurizer then would be available to you and there would
be any more problems with the pressurizer? )

Meucer. T didn’t anticipate any more problems with the
pressurizer once we, in my own mind we established pres-
surizer heaters and we were recovering pressure. To me 1t
was just a matter of being able to get in the containment ﬁ.nild
venting the pressure off the hot legs and thereby reestablish-
ing the bubble in the pressurizer.

(Mehler, I&E, 5/17/79, pp. 39-41.)
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Mehler was earlier asked about the proposed entry into the contain-
ment building:

HunTer, Venting the hot legs at the top of the J legs?

Mzrrer. Ub-huh.

Honter. How do you . . . do you have vent valves installed
there to vent? Right at the top of the vent legs, manual
valves?

MenLER. Yeah, manual valves, That would have required a
reactor building entry. '

Huwter. All right. Do you know-—was this discussed be-
tween yourself  Who all was in that discussion ¢

MenLer. I think it was . . . basically it was Mike, myself
and Bill and Bubba Marshall. Cause I believe I asked Bubba
to go make out an RWP so him and I could go in and do it.

Huwnrer. OK. So the intent was that if everything went all
right you and Marshall would go in?

Menrer. Well someone had to. (Ibid., p. 19.)

Lee Rogers apparently associated the situation at TMI on March 28
with one that had developed during hot functional testing in Sep-
tember 1977, prior to loading of fuel. This event is described on
page 65 of the report of the investigation conducted by the Senate
Subcommittee on Nuclear Regulation. In the course of the 1977 event,
the TMI staff had encountered considerable difficulty in removing
steam that had appeared in the hot-legs. Rogers is apparently refer-
ring to this event in the following telephone conversation with Dr.
Donald Roy, who was located in the B&W offices in Lynchburg, on
’?Iarch 28, prior to starting of Reactor Coolant Pump 1A at about

50 pan.:

Roy. Won’t eventually that steam bubble from the B loop
come over into the A loop and get into the pump and aren’t
you] lgc;nna, have a lack of water in the complete system even-
tually? - :

RoeEers. No, the pressurizer is full of water,

Rorx. But will that be enough to fill the B loop when you
start the pump?

Roozrs. There is certainly a chance not knowing how much
of a steam bubble condition we do have there that we will
come up with a saturated condition, yes.

Rovy. Aren’t you safer to fill the whole system solid ?

Roeers, Cannot fill the whole system ! There is no way to
fill it! The system is designed to move water in a loca. We
haven’t had a loca and we can’t operate it that way. What we
got is. .. We have been in hot functional test. We had a sim-
ilar condition where we had the hot legs on both loops filled
with hotter temperature water than what we had in the
system and it took us something like four days to get out of
that thing to try and cool it down to where we could get that
bubble condition out of there. We’ve got a similar condition
here. The only way we can do it is to force that bubble out
of that B loop at this point.

Rox. Then you’ve got no choice.

®)



