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The Honorable John Ahearne
Chairman, Nuclear Regulatory Commission
washington, D. C. 20555

Dear Mr. Chairman:

The following questions relate to those contained in my

A SOCIATL STAFF U RECTOR

erEClAL COUNSEL
FOR LEGISLATION

letter of January 21 concerning the fact that on March 28,
1979 Federal officials were not given important information

indicative of conditions at Three Mile Island.

1. What inference is to be drawn from the
disparity of recollecticns concerning the
significance of the incore thermocouple
measurements made prior to 9:30 a.m. on

March 28, 1979; e.g. Messers Bennett (I&E Tape
§311, p. 18-19), Wright (IsE Tape #310, p. 18),
and IMB (I&E Tape #315, P. 18) recall informing
Mr. Porter that they pelieved the temperature
data to be indicative of the core being
uncovered while Mr. Porter has made inconsistent
statements sometimes implying that he did

not believe the readings and other times
suggesting that, "I guess 1 was afraid

it was real." (I&E Tape $237, p. 20.)

Does the preponderance of evidence support

the recollections of Messers Bennett,

Wright and IMB, that it was generally

agreed by them that the incore data was

valid and indicative of the core heing
uncovered or does the preponderance of
evidence support the recollections of

Mr. Porter to the effect that he at the

time concluded the data was probably

invalid?
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The Honorable John Ahearne February 4, 19280

2. What specific statements did Mr. Porter
make leading to the statement on page 30 of
the report of the Special Inguiry Group that,
concerning the incore thermocouple readings,
"Porter shrugs . . . off /the readings/ and
returns upstairs to brief Miller. He tells
Miller of the readings, but says he does not
believe the high ones are accurate . . ."?

3. If Mr. Porter concluded that the incore
thermocouple data was unreliable, what did

he believe to be the source of this unreliability?
Was Mr. Porter's explanation of the malfunctions
of the thermocouples consistent with the fact
that the thermocouple data was recalled from

the computer several times on March 28 and the
following days apparently (according to John
Flint) because this data was indicative of

what was happening to the core; e.g. if the
thermocouples had become unreliable by 9:00 a.m.
on March 28, what would have happened to increase
their reliability thereafter? 1If the
thermocouples were unreliable because of their
having been overheated, what temperatures

would they have had to experience in order

that multiple junctions be formed? What

would have been the significance of these
temperatures? Was a cause of formation of
multiple junctions discussed with Mr. Gary
Miller and if so, what was the outcome of

such discussion?

4. On page 138 of Volume II, Part 3 of the
report of the Special Inquiry Group it is
stated that, "It is not clear that any of
the actual /Incore temperature/ readings
were communicated to the NRC on March 28,
despite requests for such information, although
the general range of readings may have been
transmitted."” Why is it not clear that the
readings were communicated to the NRC? What
is meant by the statement that the general
range of readings may have been transmitted?
Which of the incore data obtained by the
instrument technicians was transmitted to
the NRC?




The Honorable John Ahearne February 4, 1980

5. Which of the TMI supervisors or reactor
operators recall informing or discussing
with Mr. Gary Miller during the afternoon
or evening of March 28 that the containment
sprays had automatically initiated at
approximately 1:50 p.m. and were turned off
shortly thereafter? If Mr. Miller was not
informed what reasons have the supervisors
given for not having informed him? Where
in the control room or adjacent offices was
Mr. Miller located from approximately 1:50 p.m.
to 2:00 p.m. on March 287

6. Does Mr. Mehler recall having discussed
with any of the other TMI supervisors or
reactor operators (as he recalled discussing
with an NRC inspector) his reasons for believing
that the pressure pulse record at 1:50 p.m.
on March 28 reflected a real pressure increcase
in the containment building? Were the TMI
supervisors who dismissed the pressure pulse
and actuation of containment sprays as having
resulted from spurious electrical signals
aware of the circuit logic (as were Messers
Chwastyk and Mehler) regquiring at least

two of three pressure sensing circuits to
detect electrical signals equivalent to a
pressure of at least 28 pounds per square
inch in order for the containment sprays

to be triggered? What was the rise time

of the pressure pulse on the recorder?

What was the decay time? Did this pressure
pulse have the characteristics of a spurious
electrical signal?

7. What were the circumstances leading to
review of the reactor building pressure on
Thursday, March 29? Which officials of
Metropolitan Edison and General Public
Utilities were involved in this review?
Who ordered the review? Was the pressure
data reviewed as part of a general effort
to review all data, or was the review
undertaken as the result of TMI personnel
remembering that the pressure pulse had
occurred? If the latter, which TMI
personnel recalled the pressure pulse?

At what time and to whom was the pressure
pulse information given to NRC staff?

P —



The Honorable John Ahearne February 4, 19€0

8. At what time did TMI supervisors recognize
that there were non-condensable gases in the
system? Did the pressure and temperature

data available at any time on March 28 clearly
indicate the presence of non-condensable
gases? If so, and this was not recognized

on March 28, what were the reasons for the
failure? -

9. Did any of the persons at Three Mile
Island on March 28 seek to infer from the
containment radiation levels, as had been
done by Mr., Floyd in Lynchburg, an estimate
of the number of fuel rods that had cracked
or ruptured? What did TMI staff diagnose
as the source of such radiation? Who at
TMI had made such estimates or diagnoses

on March 28? 1If such estimates or diagnoses
were not made, what was the reason for not
doing so?

10. At what hour did it become apparent

to Messers Miller and Herbein that attempts

to depressurize the system had been
unsuccessful? Was the fact that the
depressurization e“fort did not appear to

be succeeding reported to Lt. Governor Scranton?
Who made the decision to repressurize the
system? At what hour was this decision made?
Who participated in the discussions leading

to the repressurization decision?

11, In a May 9, 1979 mailgram to me,

Mr. derman Dieckamp, President of General
Public Utilities Corporation, stated:

"There is no evidence that anyone interpreted
the 'pressure spike' and the spray initiation
in terms of reactor core damage at the time

of the spike nor that anyone withheld any
information." Prior to sending me this
mailgram, what steps had Mr. Dieckamp taken

to determine whether any of the TMI supervisors
had interpreted the pressure spike and spray
initiation in terms of reactor core damage?

Is Mr. Dieckamp's statement guoted above
consistent with the recollections of

Mr. Chwastyk that he (Chwastyk) had recognized
that the pressure pulse was real, that it

e
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The Honorable John Ahearne February 5, 1980
was probably a manifestation of a hydrogen
explosion, and that this was an indication
of severe core damage’?

Thank you for your assistance.

Sincerely,.

MORRIS K. UDAL
Chairman







.X Dld., p 1) The NRC's Coeczal Inculry Group estimates

- 3 -

S TIR I e

zirconium cladding £emperatures shall not exceed 2200 degrees F.
in the eQ?nt'of'okcidénts which must be taken into account

is. the reactor design.) Kemeny staff estimated that ultimately

B i T - s

between 44% and 631 o¢ ihe core s 20 tons of z*rconlum'

claddzng were oxidized, producing thereby some 1000 - 1300

pounds of hydrogen and causing some 60% to 70% of cladding to

besome so embrlttled that it lost its s**uctural ln;ecrlty.

.r"‘ - -

less claddxng oxiéization; i.e. 31%-35% leading to production

of 720-820 pounds of hydrogcen. [SIG, Vol II, Part 2, p. 283.)

(NRC reculations reguireé that reacters be designed so that no

+
¢

mere ' than 1% of the zirconium oxicdizes in the event of accident
of a kind that must be taken into account in the reactor design.)
Kemeny et al. concluded that as a result of oxidation and
embrittlement of the fuel rod claééing, several feet cof the
upper part of the core fell into the caps between the fuel

rodés, causing partial blockinc of the flow cf steam or water
that removecd heat from the damaceé Zfuel.

During the course cof the eccident, the TMI reacteor pressures,
te:pefatures and core ceome+ry evolved into such an unusual
state that the operators were unable to achieve a relatively
stable cooling condition until lazte in the day of March 28.
By 9:00 a.m. information aveilable in the control
room indicated that the ccre was severely damaced. Eigh
radiation levels in the reactor builéding indicated that a

large percentage of the fuel rocs haéd been damaced to the



point where they lost radicactive gases contained therein;

-~instrumente3showed-.hat“the'réactor'pressu:e vessel and

- S et = .8 e

associate plplng'contalned steam rather than'water: and

'numerous temperature readings indicated that the core had been

uncovered and the 21rcon1um clacclng of the fuel had been

\-.' -.p-.. i I I
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oxzdlzed wlth the concomitant procuctlon of hydrogen.
o The NRC's Special Inguiry Group concluded that the

foregoing and other manifestations of damazce would have

warranted the following actions at 9:00 a.m. Mondéay, March 28:

actiors Fhick Appear Warranted o s
. “ "
rdvise or order plagt that ccre 2ppears to have' beed
uncovered and tbereby dznaged. Mexisua 3PI flev should be
crovided to reccver the core, "¢pen PORV block valve for
zaxisuve reliief flcw. .

-~
hévrise State oflicials thet the core bes bezn badliy dazaged
apé has released a2 substastial 2oount of racdicactivity. The
plant is pov irn a condition not previously zneiyzed fo:
cccling syste2 performapce. Presucing that £full BPI flow is
turned on, advise the State tbat 1I the coolizg systeas do
not functicn adecguately, portions c¢f the core could begin to0
nelt vibich could lead to sicnificact ¢llsite releases :n 2
tev bours. 1If the cocling systecs 2Ie successful, evidence
¢ that success shouléd be availatle ia 2 fev heurs.
Fecozzend to State cfficiels tiet they egi:z z precautionacy
evacuation ©f the first fev ciles 2rsund the 12Tt vith an
elzrt for a larger radius (10 siles) evacuasica wvhica say
£ro2 the inner zcce of Sev zilest :ag;ﬁs
lecaticns at least 20 2iies éistant.

soiiov, Zvaziees
\\\éhoul: be zcved to
(



Apparently at this very hour when the SIG concluded
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that a partial eracuation woulé have been warranted Pennsylvanla

Lieutentant Governor Scranton called the T™MI-2 control

roon and was brlered on the situvation by Station Manager

d

GAry Miller: While the exact nature of the informaticn

coﬁveyed to the Lieutenant Governor is unclear, it must

have been g : far different from the picture that culad
‘have been readily inferred from knowledce of events that
tock place since 4:00 a.m. because i ~ Scréanteon °
to announce at a press ccnference :55 a.m. that:

.++ he haé been ised that evervthing was

uncder control

the publi

While most cf

the situation remained

8:00 p.m.. The contrecl room supervi

cf the day to reach a statle coéling configuration.

at 11:30 2.m. as to whether cocling water was reaching the

entire core, a decision was mace O cepr

the pcint where & low

appa

Je
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Pumps could be used to circulate water between the reactor

essure vessel and tbe steam gene a;ors from whlch hezt

would be removed in accorcdance with éstablished procecdures.
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At approx.magely 1 50 p m. whlle the decressurlzatlon

e am— — —

\effort was still under way, a la:qe pressure surge was

observed 1n the reacbor building. The surge resulted from

T -

-

a.hydrogen explosion or fire (subseguently referred to as a
?éeflagiationf) that occurred when hydrogen produced as a
byproduct of oxidation of the zirconium was released in the

reactor building where it reacteé chemiczlly with hyfrogen.*

" Mzanwhile, fecderal ané Stzite officizls remzined tnaware
that there had been (or centinueé to be) a2 real cdanger of

a2 meltdown. On Thursday
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briefed the Energy &nd the Environment Subcommittee, leaving

*All references to hvér
ciscussion concern the hyéro
vessel in the con<ainmen: bu

ogen explcosions or fires in this
en cetonation ocutside the pressu
léing that occurred at 1:50 p.m.
on March 28, the first day o he zccident. This is not the
potentizl explosicn that cirectly concerneé the NRC in the

periocd March 30 - April 1, wheﬁ the Commission believeé there
was 2 possibility of &2 detonaticn or fire within the pressure
vessel resulting from generat cn of oxygen which might react
with the hvdrogen bubble that wes believed to occupy &

n 9'-|Q
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substantial volume at the top of the pressure vessel. Subsecuent

analyses arpear to indicate that there was no mechanism under
concéitions then preveailing within the pressure vessel that

to net production of oxycen, ané therefore there neeé not have
been serious concern about an explesion withirn the pressure
vessel. While there maz have bee no dancer in this geriod
from an exzlosion wi ‘ € vessel, ciher é*:ce:s Rl
not passeC ané 2 fur ion of reactor sys:z

might have leac to 2 iczl release.
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the impression that wh;le the accident haé been the most

severe in the history of the nztion's nuclear power program,

there was and had been little éancer of a core meltdown.

Chairman Hendrie stated:

"The result /of the eguipment malfunctions/ has been”
apparently some overheating ir the orimary svstem
that caused the venting. There zpparently has been,
juéging by the radiation levels, some core damage

in the sense that fuvel roés have'leaked caseous
radiocactivity, I rather doubt there is meltlng.

There does not seem to be any indication of

that.*”™ (Transcript, p. 23)

.-
-
accident. Based on informatson indicating

hycérecgen explosicn

* Remeny staff concludec that scme of the uranium C\‘Cép i
£uel may have tecome licuié at the temperatures which Sf-e:ie
4000 éecrees, even thouch the temperatures we-e less tﬂcaﬂ’.f&
graniuvm oxide melting temperatir ~ The reascn ior i
fuel licuifying a2t temperatures s than the ur a“-unv0\¢ce
meltinc temperature is that it was 1 n Mlth z;lfgni:
ané the Teltwrc peint of the zirconium/ur : : m-tt:é:
was lower than the melting point of niun starding

in iscliation.




During the period March 30 thrcugh 2pril 1, serious

consideration was given to the neeé for evacuztion of persons
living within 3> miles of Three Mile lIsland. BHaé officials
known the status of the reactor on March 28, it is likely

(as suggested in the excerp: from the SIG guoted above)
that a precéutionary evacuation would have been called
on the first day of the accident. Becauvse Federazl and state
officials were not provided information necessary for
them to assess tﬁe danger, they were prevented from fvl£illing
their respensibilities with recarc to prctecticn of the public
health ané safety. ’

.To cate, three major TMI incuiries hzve been completed;

none heve adeguaztely adéressed the rezsons for failure

£ moaaw

¢ did manegenent to provide sigrificant information to

el . - = ¥ .. - - - - WY hem S = . - .
©Zficiezls of the NRC ané S:zte of Fennsylvenia, inforsation
that the latter officizls nesded :»o ccmgrehenc the nature

incuiry, that conducteé by the NRC's Office cf Inspecticn
aré Enforcement and reperied updn in NURZICG 0600, virtuvally
igrnored the guestion. Whnile the T:I inguiry cenducieé by

trhe Presicent's Commissicn on Three Mile Isianéd (the Xemenv

Commission) éié
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t pursue the cuestion in éetail, Commissico
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view incorporated in the Commission report:

"It now appears that there is

.

-

within a

evicdence to indicate
that MET E4 technicians understocé,
few hours of the accident, thzt the nuclear core

hzd@ been uncovered ané that this specific information
was transmitted to supervisory personnel at the

plant early

Wednesday.

guestion that the technicians who took the
temperature readings that morning understood

what they found.

perscnnel.

to responsible public officials, including

Lieutenant Governor Scranton cduring a meeting

with Met Ed

NRC's Special Inguiry Group.
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from the NRC," a2

then Met EE/GPU

b2

nenagment chain

cecnclusion that

of informati

the evidence

n by Met E
In reporting the SIG re

that aZfternoon.™

cr

feilec

other personnel wilifully

né, "The fact thazt NRC
in reporting crivical
and acting uvpon it tené

there is nc evicdence

:\"Rc : "

GEszne NRC, Grovu

regeré to

. L " .. There wag a niné se- cr 2 cr
that apparently tendeé rot tc beii

5 £AT@ Was uncovered. They diédn't e
cf the possibility of the core »ei
Peorle went along in that faskiecn.
(Rogevin/iiRC Trans
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The real guesticen is what
happened to this information and whether it
was transmitted to the appropriate management

It certainly ¢éié not get transmitted

The SIG ceoncluded vari

There seems toc be little .

© esteblish that Met Ed

to show willful wit -
[SIG, Veol. I, p. 158-160.)
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SIG Deputy Director George Frampton stazted to the Commission
that:

"Our conclusions are less importfant than the ...
evidence itself. The evidence will a2il be
mace or has been macde public this afternoon
ané I think on the guestion of coverup,

there is conflicting evidence. There is
definitely conflicting testimony. There

are things that don't make coherent sense

to us. We made a judgment about the weight

of the evidence. We found that, while

there is scme evidence to suggest that there
is an intentional withholdinc of information,
that the weight of the evidence doesn't
support that, others could come to 2 different
conclusion based on the evidence that we
developeé."

The following discussion addresses circumstances relevant
tc -resolution of the cuestion as to whether TMI management
withheld from state and federal officials :nformation that

shoulé have been provideé these oificials.

Emercency Commanc Team

. - - - .-- l‘ »
In considering the kinds of data that were availadle, it is

J . n - 4 - i e | n
useful to keepr in miné the emercency manacement organization and
grocedures establisheé by Station Manacer Gary Miller. Upon

arrivel at the TMI control room shc - af+er 7:00 2a.m., he
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The followlng d;sc0351on accresses tne various Xincs Cr

infermation avazlable to plant ﬂanaceﬂeﬁt which shculé have

indicateé that the reactor co*e had been seve*ely danaoed

AEOR N S ML BAR S e SN B ® WA B N e s R

Temperature Data

By observing the temperature at variocus locations
in the reactor cooling system, reactor operators should be able
u:dzt:nﬁhe'uu:ademumy'ofcnzecxoLUg.mx!whe&mr“ﬂmrecnuh!bc:
steam smaces in the reactrr
vessel or in the hot-leg pipes leadinc from the pressure
vessel to the steam generators. Such temperature
measurements enable operators to know, in the event
the system contains steam, whether the steam space has

expanded to the coint where it encompasses 2 significant portion

of the reactor core.

Temperature cdata can be interpreted approximately as follows:

-= I1f temperatures a2t the top ¢©f the core zre less then

the temperature 2t which water beils for the prevailing

pressure of the reactor cooling system, the fuel roés are

-

cocled primarily by water and ccoling is adecuate. This
is calleé a "sub-cocleé" ceonéition.

-=- If teperatures &t the top of the core ecuzl the
temperature at which water becils for the prevailing pressure,
the fuel rocds ere being cocled either by water or 2
steam-water mixture:; cocling is probably adeguate. This
is called 2 "saturateé" conéition, ané can be coaverted

to a "sub-coocled" conditicn by increasing the sysiem

b ]
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n
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m

at vhich peint the steam in the mixture concdenses

ot

t
o

wase

LA}
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-=- If temperatures at the top of the core are

greater than the température at which water boils for

the prevailing pressure, some portion of the fuel rods
is being cooled Sy steam; cooling mey be inadeguate
and the temperature of some of the cladéing is higher than
the steam temperzture. Steam at any temperature above
the saturation temperazture is cazlled "superheatecd" and
is indicative of inasdecguate cocling. Such conditions are,
at least, a warning sign that insufficient cooling ,water
or steam~water mixture may be making contact with the
fuel rods, anéd thatArod surface temperatures may be on
the verce of rising toc levels where the zirconium cladding
will react chemically with steam, preoducing zireconium oxide
ené hyéregen.

-=- Temperatures 2zt the teopr of thg ccre in excess of
2000 cdegrees are incicative cf inadecuate core cocling and

cf a cladéing steam chemical reaction.

A typical B&W reactor normally cperates at a pressure of

pounéds per scuare inch (pei) ané a2 hoet leg piping temperatur

cf about 604 degrees ¥, Tris meazns that the hottest water

{3 degrees below the boiling peint.

in order for the water to boil at this temperature, the pressure

wouid have te €rop from 218Z psi to about 1600 psi.

-

™



Hot-leg ; ¢ iy

‘ A principal ‘indicatoer of sysfem conditions at TMI was
the temperature of fluid (water or steam) in the hot leg pipe,*
which‘ié“the“pipe that' carries hot water from the reactor

to the steam generator. Hot-leg temperature cata at TMI

was normally presented on a computer printcut and on a2 strip

. chart recorder mounted in the reactor control room. The computer

was programmed to reccrd cdata between 520 degrees F. and €20
degrees F.; when temperatures were outside this range, the

computer printed guestion marks. The strip chart was capable

O']

c{ recording temperatures up to £00 decrees

* See Figure I-A, I-3
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Apparently owing to the computer being incapable-of
indicating temperatures in excess of 620° 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 hect-leg temperature

be set up in the control room:

When I turned to focus on plant conditions, an initial
concern was that the hot-leg indicaticn was off-scale.
1 asked that an extended scale reacdout device be cconnected
to the hot leg RTD (resistance temperature measuring device).
~ (EsE, TMI-2, part 2, P. 297.)
Miller stateé that: :

f... the extendeéd hot leg temperazture reacout device
indicated 720°F." (Ipid.)
exceecing y
Any temperature A €60°F at the then creveiling pressures (which
rzanged up to 2200 psi) clearly indicateé the presence of
superheated stean; i.e. that the core had
been uncovered.

The readings from the hot leg instrunent are zlso
referred to by Ivan Porter T™1-2 Instrument ané Control
engineer, ané by John Flint, an engineer ei;loyeé by Eabeock
and Wilcox who was staticned at TMI. Porter had been
:espohsibie for setting up the instrument, ané he tolé NRC
investigotors that after irtiazlly guestioning the validity
of the readings he had checkec some of the temperature
readings taken from instruments within the core (see
below) ané that:

! was seeing cn the

r than 700 cegrees in
11 scale on the

an 700 on the hot leg

", . . to me it cenfirm
RTD. That vwe had tempe
the plant, since 700° ¢
compuser ané 1 vwas read

- .-

i
RTD." (1&8Z, Tepe 237, p. 1
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John Flint recalled that at this time (sometime after 9:00 a.m.)

... Ivan Porter shcwed me a special setup with a RTD,
22'543?’ approximately 724 decrees." (I4E, Tape 323,

Flint also noted that he hirself had ronitored the s;.-.—ipA chast recorder in the

back of the roon'which was recording the datz Flint refers to in the |

Frecceding quots. :Sis¢3nr:ﬁzmu:hcbdsqtzmguatumm indicating superheates

conditions in the primary system which in turn indicated sections of the core

has bees uncovered for a significant portion of the pericd

between 5:40 a.m. ané 7:50 p.m.*, the latter being the time at whic

& relatively stable cooling arrancement was establisheé. The

strip chart shows that the hot leg temperatures rose rapidly

from the temperature a2t which water boiled for the prevailing

pressure (i.e. saturaticn temperature) to superheated

temperatures fcllowing shutéown of the main reactor cooclant

pump 2t approximately 5:40 a.m.
Vizginia
Notes taken by BéW staff in Lynch:urng: March 28 indicate

that personnel at TMI were not using the heot-leg temperature
deata as incicative of whether the core was cocvereéd. The notes
stete the pressurizer temperature was being used as the basis
for inferring core ocutput teTperature since the flow of water
was from the reactor pressure vessel, into the pressurizer,
ené cut the tep of the pressurizer. The hot-leg temperature
the
Sensor was measuringptemperature at the tor cf the hot leg

wnere steam ancé/or non-concensible cases were blecking flow

through the steam generatcr. Therefcre, the temperasure at

to® ©of the het leg wes more indicative of temperatures

th
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that had existed earlier (when the core was uncovered e.g.

at 7{00”f,q1).{§t§c; Eygq';agq;viﬂ.the morning (e,é. 11:00 a.m.)
when it was believed that the core was probably being cooled
via high pressure injection flow through the core and out the

pressurizer.

In-core Thermocouples

‘Other sources of temperature data were the 52 thermocouples
installed iﬂsidc the reactor pressure vessel above the Zfuel
assemblies. These thermocouples sensed water (or steanm)
temperatures at particular peints aércss the top of the co:c; £z
thermocouple provided an indication of the temperature

above

conditicns N @ particular fuel assemtly while the hot-leg

tegarature sensing devices (Giscussed above) normally indicated the

averace temperature of water (or steam) leaving the reac:cr
pressure vessel. There were, in fact, larce éifferences between
average temperatures as mezsuiec in the hot-legs and the

peak tcmplratures'measured by the incividuel in-core thermo=-

in=-ccre
couples. It was these ;ea%qtempe:atures that confirmed not only
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that the core was uncovered, but tha+ the zirconium cladéing

was reacting with stean, producing hydrogen and zirconium

oxide.

Credibility of in-cori thermocouple data,

The TMI personnel showed an early and continuing interest
& in the in-core tem;e:aéu:cs. They instructed the computer
o print these temperatures at about 8:34 a.m., 8:47 a.m.
11:20 a.m., 12:40 p.m., 4:11 P.m., 6:30 p.m., 7:59 p.m.,
8:56 p.m., and §:5¢ P.m. Between 6:00 a.m. anéd 6:00 P-m.

the temperature data for a+ least 40% of the thermocouples

either that the thermocouples had failed or that the temperatures

were in excess of 700° r. Because some of the thermocouples

alternzted betveen indicating guestion marks and temperatures

less than 700 degrees, it was nmore plausiktle that the readings

were indicative of temperazures irn excesse cf
snGicative of
thanainstrument malfuncticn.* Morecver, if rany

700 degrees

} (EﬁRI, Fig. cl-1l1) were printed &8 guestionmarks, indicating
had been damaged vhile cirers continuesd

to function, tris in

itself would have been a rfeasonarle indication that something

rajer had happened in the core resulting in disabling of the

I
t thermocouples. The follewing excerpts from interviews conducted

Sy TMI investigazcrs indicate that T: personnel dié in fac:

Delieve the in-cove thermoceusles vers rr

od ¥ £ . £ :
Frovifinge useful imfermasion.

By errproximately 12:45 a.m, ¢
wWere mostly inflicating temseratures
ané vere drrarently used trareafces
€f cere cernditions,

n Mereh 29 the thermeccusles
less tharn 700 Cecraes
&% & prire inédicasor




- 18 -

John Flint, Babcock and Wilcox engineer stationed
at TMI told General Public Utilities investigators in an

interview held on April '20:
" ... shortly after I came in we alsoc started
calling up on the computer the incore thermocouples

attempting to establish what haé happened

in th:. core. Many of them were indicating
guestionmarks which indicated that they were
greater than their 700F range. Only one or
twe seemed to indicate that they were in fact
bad. These temperatures were monitoried

for the rest of the day to follow what was
happening to the core."

Flint alsc told NRC I4Z Inspectors that:

"When we first started dumping them cut (i.e. calling
up the incore thermocouple data frem the computer)
many of them had guestion marks, which indicated they
were above their normal scale of 700 degrees not
printing out "bad" which would indicate that they

had failed. COver the next few hcurs these thermo-
couples gradually came beck on scale(:;) we recovered
more and mere of them anéd towards late afternoon

I believe we had most of them indicating 'on scale."
(I4E, Tepe 58-59, p. 8.) :

Ivan Porter tolé RARC investicaters:

“... 1 believe shortly after 7, he (station manager,
Gary Miller) askeéd me abocut the reacdings ¢n the in-core
temperature detectors, and I punched out several of them
(i.e. asked for computer printcuts)...”" (IL4E Tape 237,
P. 16) '

Porter said he repcrteéd the resulsts (i.e. temperatures in
excess of 700° F.) to Miller vwho asked Pcyter whether there
was any way of measuring the therrocouple voltages in order

to dgsernine how much in excess ¢f 700 decrees the temperatures
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might be. Po:tcr told Millcr that he thought he could get
the intormation by connoctinq a dlg;tll voltmeter directly
to the wires leading from the reactor core ané measuring -
[and therefcre the temperatures)
thereby the voltaqcsAbeing fed into the computer. At this
point there are varying recollections as to exactly who it
was that Porter told to make the measurements. 1In any event,
four technicians in addition to Perter either participated
in making the measurements, or observed as they were being
made. One technician who the NRC investigators have
designated Instrument Man B (IMB) in deference to his wish
for anonymity, stated that:
*.or Two ©f the thermocouples, the first few we had
mezsured, were a:ound 700 to 800 dog:ces. specific
temperatures I can't guote you, 1 don't know. Ve
haé tiken one ©ff ané ve haé measured 2600 deq:cel in and abc
that vicinity, it was very clcose to0 that. At that time
neither one cf 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 decicdeéd to take a few
more off. ... I believe in the course cf testing
thermocouples, we had at least 10 or 12 we had c;sco'ﬂcc.cc
total. We had seen temperatures ranging anywhere fro
I know there was a botton of abous €850 degrees to u,pcrs
of 3700 to 4000 fegrees. (I.E. Tape 315, p. 11)
While cladéding temperatures probably dié exceeé 3500°, there
is disacreement as to whether temperatures as high as 4000 degrees
were actually measured since it is unclear that the thermocouples
would function at such temperatures. Therye is general agreement,
however, that at least five pecple (Porter, Maintenance Foremen
Berset and Gilbert, Instrument !an Thomas Wright, and Instrument

Man 3) were directly avare of the lnswrsent readings indicating
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temperatures in excess o’ 2000 decrees; i.e. temperhtures at
..... Jau P T L B ] : *
which therep .. significant production of hydrogen. Porter

guestioned the validity of the measurements and he told the
technicians to repeat them using another meter. The technicians

éid so and this time they took measurements of 51 of the 52
thermocouples. Nine ¢f the 51 were in excess of 2000 degrees.
Where there was bvcrlep, the seconéd set of measurements, taken
shortly after the first, confirmed the first set. D3 told the NRC investicaters

"Now the secené set ©f reacings 4.¢ in Jagt correlate
the original set of readings z.a. was taken with the
thermocouple reacder. The generzl feeling at least
amengst Jim (Wright) and myself was that the readings
we had were true ané accurate. All five of uvs that
were present there éid in fact visually see the actual
readings we had taken both cff the thermocouple reader
and millivot reacder. All five cf us €icd in fact verify
that the millivol:t reading thrcugh the conversien table
wae corzect. S¢ I am sure we cién't read the wrong
table or the wreong one c¢r scmething ©f that nature,
(I.E. Tape 315, p. 18)

Bennet, Gilbert, Wright anéd INMB have stated with varying

decrees of certitude their conclusicn that the data indicated
the core was uncovered. INMB tolé the investigaters:

"... it was the general consensus amongst the instrument
pecple there that the core was definitely uncovered, we .

kiné of found it hard tc believe that this many rzqh
tcnpcratn:es that we had seen that all those inccres
wouléd have been bacé and the crlx way that they cculd have
went baé that radically would be &n uncovering of the
core, and super overheating. (Ibié., p. 17)

Eennet:

We had pessibly uncovered the core was the only way
we could see that you cculéd have chiained temperatures
of trar magnisude.” (2.E, Tape 1ll, p. 1€}



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 tzke the data. 1I'm not there'to
analyze it. So I gave them nmy personal cpinion as in the,
yeah, I do believe we dic suffer some édamage there.
(I.E. Tape 310, p. 1l4)

Ivan Porter was responsible for reporting the thermoccuple

measurements to Gary Miller. 1In his statements to the

NRC investigators Porter is ambigucus with recard to what

he believed the significance ¢f the in-core measurements

to be. Vhen askeé whether he believed a readingc of 2300

decrees to be ancinalcus, he statec:

"I éon't know., I guess I was afraié it was real."
(I.£E. Tape 237, p. 20)

But Porter also sugcested that the measurements were nct

believeable. He saié that in reporting to Gary Miller that

.‘

Miller haé askeé him what he (Porter) thecught the thermocouple

measurements had meant. Porter tolé the NXRC investigetors

+hat he was not sure cf vwhat his repcnse to Miller hac been,

but that:
.My personal eveluaticn was that they (the thermoccuples)
haé been destroved." (I:id., p. 19)

IMB toléd the investigaters, however, that he had tolé Porter
'n

that hcfpeiaevod the temperatures readings indicated that the

core was uncovered:




"... 1 personally tolé hinm that and he was physically
there to read the readings. FHe saw the actual
temperatures we had. This is why the first time he
éién't believe it." I.E. Tape 315, p. 18)

I4B also said:

"I believe Ivan (Porter) didn't rezlly want to believe
what was really taking place. I den't know whether

it was an attitude of "hey, vour measurements are wrong,
you guys don't know what the heck your doing or

whatnot." I think the generzl consensus throughout

the whole first day was number one ncbedy really knew
what was actually heppening, number two, some that had an
inkling of what was happening dién't really want to
believe what was going on. ONce vou start seeing a
temperature of 3000 to 4000 decrees in & core, well -
the first thing that starts coming to u-“d you've ¢ot

a meltdown coming. The core is uncovered. (Ibid., p. 18-18)

Whatever it was that Porier actuzlly repocrteé tc station
Miller tolé
manager Cary Miller ANRC investigators: o i1

So you know, the botiom line here was that they (the

in-cores) are hot, they were hot encugh that they scared
- you, as far as what }cn‘:e lookine for. It tolé me the

reason the computer was cff scale 2t 700 decgrees...

The in-cores were reading anywhere Ircnm 2500 or so, ané

1 picked 2500. It coulé have been hicher than that.

But that vou know, I was locking for a cgross incdicator

ené I had it. ... I know *“a* we were superheatel and all

that sort ¢f .thing, I don think we turs-led to t '

xiné of lodge (sic, logi c?‘ but we just know we Ci

have a control, we were out ¢f ccntrol. We knew the

was one we haédn't anticipated toc many times here."

I1.E. Tape 159, p. 51-52)

None of the TMI investigaters' interviews has indicated
whether Gary Miller (who ,as indicateé above_ haé been informed of
the first set ¢f measurements, saw the cdata obtained Zrom the
seconé set ¢©f readincs. This cata vhen plotteéd on a map ¢ the core
gshowed het regions within the core anéd cold regions on the

periphery.* Instrument Man Themas Wright whe was invelved in

recozéing the cata salé that the Cate was SUPPOSEed tC Nave Deen tumed

-
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to Ivan Porter. He stated to the NRC (I.E. Tapeg310, p. 18-19)
that Porter was aware of the data. Wricht recalls a2lso that

Porter haé remarkeé that it appeared tc him that it "... looked

like we came, you know, that locked like they'd been damaged."

t is not clear from this whether Porter was saving that the
core or the thermocouples haé been camaged. t is alsc -unclear
whether Porter actually received sheets on which the data
was written, and which went unnoticed,. it seems, from :

‘arch 28 until May 7.

Mike Ross, a TMI-I superintenéant, who was & member
¢f the group making decis:icns on March 28 enciceé in the
following €ialogue with NRC

Hunter (XRC investicator):

"Okay. Do you recal

l in
tank éiscussions, thet
ueke

were, in fact, brouch

Ross:

to
e they
conclusive.

"Thermoccourle temperatur

Gary Miller, .ané I cuess

got out ¢f that, was that th
It showel the core was het,
goinc to say his rance varied,
He had like ... He was saving he
temperatures scattered throughsu+,
Gary anéd he discussed it, - '
the botten line was veah
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is a2t least hot."
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That the in-core thermocouples haé indicated temperatures

-

iAaxcuss of 2000 degrees (implying probakle hydrogen procuction) was

3 ‘ . :

apparently not reported to the NRC during the first few days
. NRC

of the accident. Victor Stello (thenADi:ectcr of Operating

Earold

'Reactoxs_underﬁbenton) saié he haé nct knownof such measurements

until the week of April 1 . Roger Mattson (Director of
Systems Safety under Harolé Denton) stated to the ELE Task
Force on May 9 that this was the first he hac heard of such

temperatures.
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Stello, however, had been concerned on March 28 azbout data

inéicating supefheateé'conditions in the hot legs. He reguested

computer printouts of the in-core ‘thermocouple data. There ensue

following dialogue between Three Mile Island and the NRC's

Incident Response Center in Bethesca:

o
.
m

.-

Voice: First of all, I can't get the in-core températures.

Okay?

Voice: You cannot get them?

Voice: Théy print out cuestionmarks.
Veoice: They print out guestionmarks?

Veice: Yes.

n
ot
¥

Voice: Okay, what
Voice: That means that either the ccmputer point is
messeé up =-- okey?

Voice: VYes.

Voice: or that the line -- you know, the -- where you

sense it, that line's broken or scmethinc's messeé up

with that lipe. Okay? They were printing earlier.

Yezh,

the computer just won't -- the computer won't spit ouv% 2

gooé number for them. They're trying 2ll of them to see

if we can get any of them tec grint. Okay?

(01-033-CH 2/20-¥EM~-10.)

Baseé or the fcrecoinc éiscussion, NRC I&Z investigators

wIote .
< . R e . . — - % L
At approvimately 4:1C g.m. on March 28) "Reportec
inernre tpmmgrascres unavallatlc., Tlzervasor
( L aeih @ - 8 - t s - P t
BT SHY) Sep0Ets € SRC shey (in-gezes) aTe all mristsine
cuee-icns marks which mears slcther the comzuter JCLNS

. . & F e =
- s I i N e o i 3k £3 06!
EF TAR- - EETIEE 2f TR ISR an el | PRAE SR 6C% PRl
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Yet practically coincident with the conversation in
which the NRC was :old that the computer was printing out gquesticn-
marks, the computer was in fact displaying net criyGuestionmarks
put also two on-scale readings, one indicating that thermocouple
9-H was showing a temperature of 586.9 F., and the other showing
thermocouple 6-L indicating a temperature of 562.1 F. Both
temperatures were indicative of superheated conditions in the
" core anéd of the likelihood that the reason for the guestionmakrs
was hich temperature rather than 2 malfunction of the instuments.
A reproduction of the computer printcut follows:
S e 23 182,77 135.1 501.6 K7h.7 LSZ.6 Sui. GDL.6 36,3 a2
s 9% A5730:33., . 182.5 128.8 S592.5 K76.C LSC.6_ 534, AY1.3 3PH.3 235
16:12:32 DATA 0493 1M INCORE T/C  U=~H TEI® -792.7
o 01 16:32:46) _DATA Qa8 Nl 1WCORE T/C | 9-H TLWD B
o, 15:33:49 DATA CuYS 14 IRCORE T/C O-0 TP 2.3
_______16:_:1757__0:«7& “C’:J'.G i1 INCORE 7 :. E=F TE.'“’ -2t
i 16:22: 058 QATA Cu¥7 1l JWWCCRE T/C O-8 TEMP 27,7
O 16:22:14__CRCUP TRENY
OP;;).,\.;,T S:CUP C ; 5 -
FEEHIR L. 032 03sh 0390, 0382u 0463 03T 0%T72  0u8% - uLBL
™, 16:12:51 182.3 121.9 521.1 70,6 455.0 5UH3, 420.§ 376.3 S
16:15:68_ DATA__Luvy_ lis INCORE T/C 7-F-TE® - 339 B
& W:23:53 DCATA OLYY 11t INCORE T/C- 7=£ T gy 7
O . 16:lk:03 _DATA 0500 1+ INCCRE T/€  6-6 TP 937 2
Je:2% 132 TDATA TUSUL 14 IWCCRE T/C 5-6 TEMP NG L
162 39: 27 GROUP TRZID
(. CPZIATOR GROUP C s et
] 032 __ 03360380 _033y _Ouby 0392 _0w72_ 0Ly _nah
16:15:02 162.0 126,7 S5u1.0 477.0 KS85.2 5u3, u30.S 375.3 ans
» 16:15:5¢_ DATA_ 0502 14 IWCORE T/C  S-HW TEW 8
15:36:03 DATA 0503 it 'NCORE T/C 5=k TEW Te777.2?
10:28: 23 __DATA__02Ck _ 1A _IWSORE T/7C _ =L TP 11 LA
. 16:15:22 GROUP TRIND . g
_ CPERATOR _GROUP €
1037 03356 0380 0569 0N52 CI9 0532 0u0f onon
- 6:37:0% . B8 1306 2E1.1.87B.3 N5a.0 . DL W3ADD 3i0.% 3NG.L
316:17:5% UATA 0505 1M HIXKORE T/C  7-H STW 7.7
Lo L 3R 0% PATAL D536 I IRCORE 570 [ i~H TP -299.2
o Wiy GIBUP TRED 1
Pase  w on AR A
b S < B Sl ol o LB b (Nt B sdie ol - T SEE S & A M)
' o A AAREOD  T 73 Vgt ¢ s e LB B R o e b R M B
Woa B2 ST, Baih ¥Ees I Fotwws i s w B TTNT ¥4
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Althouch the in-core thermocouple data was printed
at least 9 times between 8:00 a.m. ané 10:00 p.m. on March 28
there appears to be no record cf any set of such data

having been transmitted to the NRC's Incident Response



Neutron Detectors

™I-2 instrumentation includeé neutron detectors mounted outside
the reactor pressure vessel and 52 strings of detectors

mounted inside. 32oth in-core and ex-core detectors are

installed for the purpose of providing operational data;

during normal operations, the in-core neutron detectors indicate
power production &t various locations within the core.
During the TMI accident both in-core anc ex-core cetectors

crovided édata indicating the core was uncoverec.

The ex-core instruments indicated increzseé neutron levels.
These were interpreted initially as indicating that the reacter

«<as near the criticeal point where a self-sustaining chain
reaction micht be occurring. The cperators believed

= - - - - - - - <= e as - < N
thet this micht happen as a2 result ¢f insuificlient becron

f2ct that neuisons =-- normea

'_l
’,l
v
"
L3
O
(&}
C.
0
m
20
)
i
in
i
m
1
b
e
n
be |
o
=
rt
=
®
wn
'.u
o

& reactor core even when the reactor is nct running --.were, &as

a result of vciés in the core, less likely tc be absc-bed prior

m
n
mn
(11]
"'
™m
)
nu
2
1y
"
m
ot
(1Y
14
(1]
'h
G
54
(14

+0 their escapring the pressure v
reaching the ex-core instruments in creater numbers. In shorg,

-he increzseé ruTter of neuirens vere due tc the pressure vessel

»avinc lest its water ané not to a2 restar:t of the chain reacsion.
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The in-core neutron detectors also yielded cdata incdicating
that the core was upcqverg§ aqd the depth of the uﬁcovering.
Once the water level went below the neutron detector and the
temperature of its surroundings rose, the detectors réspohded
to the higher temperatures and became, in effect, temperature
sensitive devices which provided indirect indication of
water lével in the core. (See Figure 1IV.)

The record is unclear as the extent to wh 1ich the TMI
supervisors used the neuvtron detecter dzte &s an indication

been
that the core haéApnccve:ed. The reccréd shows that increazs

¥

counting rates were initially interpreteé as an indicater
of the reactor becoming critical. As & result, aédditicnal
boron was injected into the primary cooling system. During

the morning of March 28, BsW encineer John Flint lookeéd at

2
the increased ccunting rates were cue :oAchange in thre

"Indications fer the scurce and intermecdiate rance
(nevtron detectors) appeareé to be normal, for this period
o} 4 t:ve following & shutéown condition. I éié notice,
howev that there were several olips on the recorder
for sc CE/lnte-ux"&te rance ané in conversaticn witl
EZ€ Frecericks he informeé me that they thought a2t the
time that they were coing criticzl ané that they haé added
aéélzlcﬁal boren tc the svstern. At this time, I informed
them that in all probability this was nct the case, thasz
there hacC been 2 crznce 1o lezkeace fluy path from the
re2ctcr core to the cetecticrs &nt it vag net in faz: the
cédse the reactor ¢going critical again.”

6 Tace 58, 2%, ® 4.)
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Hich Radiation levels in Conteinment

2t 6:35 a.m. 2 radiation monitor mounted at.the top
of the containment building indicated raéiatioh levels of
about 0.1 Roentgen (R) pér hour. By 7:30 a.m. this
monitor was indicating levels in excess of 10,000 R pér hour.
(Approximately 50% of persons exposed tc this dose rate
would receive a lethal dose in abecut 4 minutes.) These
radiation levels implied that radiocactive fission product
cases haé been réieaseé £rem a2 sicnificent fraction of the

-

: the cnly way such 2 release coulé have occurred

™
n

fuel ro

woulé have been throuch develcrment of cracks or perIcrztions

in the claddin

qQ

Baseé on this reacding alcne, James Flcovd, a T™MI
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had faileé. On the day cf the accident, Floyé was in

e X - " = < - - % P ~ - »
Lynchburg, Virginia fcr training on the BéW reactor simulater.

7:30 2.m. ané was given information on rediation levels frem
which he inferred that the cuantity of racdicactive c¢zs in
the containment building was arproximately ecuivalent to

1/8 of that that haé been contazineé in the frel roés;

trhis le€ to his inference that l1/8 cf the Zfuel haé been
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"

earing, May 31, 1979, p. 186-188.) Kemeny Commission member
Ted Tavlor askecd:

"Well, to whom did you give this information (i.e.
Floyd's inference '... that it looked like at

least an eichth of the cladding had failed') <curing
+he course of the day on Wednesday, cutsicde the
people you are immediately involved with at
Lynchburg?”

Flovdé responded:

"No cne."
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Floya:

“Yes sir.” (Ibié., p. 1E8-189)
Flové later indicateé that it was rot until he sat in on
the Kemeny hearings in lat May that he rezlized that the

supervisors ané management &t TMI had szicé ¢
thev were unaware of z substantial amount of core cdamzage.

Inié., p. 194)




175 degreesF,an increase of 50 degre

Hvérocen Combustion

During the morning ané early afternoon on March 28,
2 sicnificant portion of the hydrogen produced in the zirccnium
steam reaction was released from the reactor coolingc system
into the containment builéing via the pressurizer relief
valve. 2t approximately 1:50 p.m. the hydrogen ignitéd.(I)

Wnat is probably more accurately describeé as a fire than an

exnlos;on caused several effects includ 'ng a.28 pound per

m -

scuare inch (psi) pressure pulse in the contazinment building +
This pulse was recorded on the strip chart that recorded

contazinment building pressure. It was zlsc recorcec on a

series of other pressure measuring devices which used th
* =

temperatures in the containment frcm about 125 degrees to
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tecperature chances coserved that day; these temperzture cztz were recorded

ne increaseé temperat

(ﬂ

triccered several alarms. The contéinment pressure rulse
also actuated various emercency systems, most notably the
ecuipment that caused water andé socium hyéroxide to be sprayed
into the containment building.

T™I supervisors ané cperators have civen two explanaticns

for not havinc reported the hyérocen fire to either Federzl
cr state officials:
*sigure Vea .
e - Figrre V<3
vex Tigure V=C
(d) e
_ ‘See Z.n., . 3, receriing this not beine the posersiat
iiTe ang/er ext.osion fearel orn Merch 10 ani subsecuern: dave.
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1. The explosion manifestations were caused py spurious
electrical signals.
2. Because the p*essure did not remain a2t a high level,
the cause of the pulse was not important, and the

-
operators were too engrossed with establishing a
stable cocling cenficuration to pay attentioh to it.
Neither of these explanations is plausible. The first

€ guestionable because of plant desicn considerations and

'J.

e

ct
.
-

e simultaneous cccurrance cf pressure and temperature effecis

indicative of 2 real pressure pulse. Given their basic training

.

in reactor engineerinc it is implausilkle that the TMI supervisors
would consider the pressure pulse to be insignificant in light

£ the multiyrle indications ©f core uncovery ané hyérogen
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testimony. Excerpis

fcllow. The first conce

2]
)
m
5
o
m
ct
pa |

her the electrical mzlfuncticns

ccuié have czuseg ‘the

£
e

cressure pulise. t
encagec -n the followinc éialogue with
£C Frederick ané Craic ?austA the E4E THI Task Ferce:

Nyers: Vhat coulé have haé twe cf those three
sensinc cevices sense hich pressure ané lead them to
think the pressure was hich, other than hich pressure,
real nizh Pressure, actuel hich pressure? 1Is there anythin
that éeciée= the pressure is coing v thet cculé have led
those sernsors to think the pressure was high?
Frecderick: A test signal. )
Myers: Woulé a2 test sigral cc tec two of them at the
seme time?
Fausts: ¥o. In Zact, vou wou.€ have <0 700K it 3.
Frecarich: It woslé B3ve 26 be 2 lengthy Manus. agsiegn te
gt 12 %6 €0 it, Corher Tham actedl Bulizing pressure
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Myers: 1Is there anythinc that veu can think of other than
excess builcding pressure tha: couvlé have simultaneously
led the neter to reaé 28 pounds per sguare inch ané to

tern on the spray tanks or turn on the containment spray?
Frederick: No; it haé to be high level pressure.

Faust: There had to be 2 pressure surge in the building
for it to happen. (piz TMI Part 1, p. 147)

At a later date (on September l11) Frederick told interviewer:s
from the NRC's Special Incuiry Group that he éid nct believe

the pressure spike tc have reflected

m

rezal increase in pressure
because his training had net infeormec him as to the possibil

cf such a spike. Frecerick stated thazt ncne of the perscns

-

impossiktle to do that."

SIG interviewer Rcn Eaynes respondecd:
"I woulén't say it was impossible. I thought it actually
occurrec."

Trederick then statedé:
"Based on our training, it was impessiltle. t was

completeliy foreign. IZ vou lock back throuch everyboéy's

training ané the FASR anéd safety analysis anéd the building

that type ¢ transient. Nor will you sece it in anybeéy's

training 8o far as -~ that 1s sC particularly foreign

ané ynoelievalle that it has atsclutely no sigrnificance.

TREZ S WCT NOPOC. £iC ANYINLNB ARSuS A% fer wwo oénve."
Sed; TRIEE 8% Ba. . 3 won=otl,
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Instrument

investicators whether Porter

be explained by any form of instrum

respondecd:

*I would think nox. o
to me.
couléd be real."

ngineer Ivan Porte

thoucht

€id look like
That was when I was specifically asked if it
(I8E Tape 237, p.

35)

r was askec by NRC
the pressure ike could
ent malfunction. Porter
a2 rezl spike.

With reéa:d tc whether he saw the pressure pulsc on March 28,

Porter saié:

"But somehcw I have & feeling,
charts until the next dav. 1I'm
sure that I waes ewere cf it tha
very specifically remember & ¢&i
&t the chart, was asked if it ¢
gnc I also lock &t the wide ran
saw that (the puleé] showeé up
on the wide rarnce reactcr coola
1 sincerely believe that. thet w
i looked thrcugh the stuff.” |

I dién't locok &t those
not specifically

t cay. 1 know that I
scussion where we lcoked
oulé sossibly be real,
ceé rressure chart ané

&s & cecrease in pressure
nt system pressure, but
&s the next cay that
Inicg., p. 34)

the next cay

It is not clear why they woulé be waiting until
to lock et the data, or if it were ¢
that leé them to do it then. 1In aéditien to

dppeéring to be real to Porter, he

spike, in the reactor ccclant
This woulé be expecteé sirce resctor

wes measureé using the contairnment
reference; when the conteinnent

coolant system pressure woulé appoe

ebove, a similar necative pressure
- - - - - =
other sresscre histories.
™4 - S
*Eee Ticure 3.

cooclant

builéing

sessure went

P

0

system tressure

ressure as 2
us, the reacters
wn. As notec

chservet irn
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Shift Supervisor William Zewe szidé that he had observed
the pressure spike to occur a2t the mement the pressurizer
relief valve was cycled, but that he Eié not associate the
spike with a hydrogen explosion. He said that he had

not been aware cf temperatures in the core of sufficient - -

'.a.

macnitude for the cladéding-steam chemicazl rezction to have

occurrecd. Zewe was apperently unaware of the in-core

thermocouple measurements that implieé procduction of

hyérogen. Zewe said, not knowing what the spike coulé have
that

been,sthey ascribed it to an electical malfunction associzied

erec

o8}

with the cperation of the valve. While Zewe may have ceonsi
have been
ssure pulse topsn electriczl anomecly, cthers seem

e
concerneé that it was rezl.

TMI Superviscr Joseph Chwastvk sziéd:

" "... 1 actually saw the reccrder, the pressure recoréer
on the builéing, spiked uvpward. I éién': know wha=<
causeé it but the fact that the sprav vzlves started
indicated to me that we actuzlly haé some kind of
pressure spike, either con the senscors or in the
builéing itself. I was not sure. The spike of course
starteC a2ll the builcding spray pumps, cdecay heat purrs,

etc. The pressure spiked us ané it was on 1y up
brielly, as a matter cof fact, a couple ¢f heart beats.
I know because I missed thcse heart bezts. It came
cack down again." (I&TZ Tape 232/2332, p. 9)

"Chwastyk (who arrived in the contrcl room between
11:00 a.m. and 12 noecn, ané who was apparently not aware
oI the cirect measurements of the in-ccre temgeratures)

.

n descriting how it wes zhas

| B0

2is0 referreé to an explosion

he came to realize that the reactcr core figh:t have been

significantly éamageé:

"It was like I saléd, everybody wasg presty busy ané

I €ign't want to step anyoody frem what thev were

going 80 I just tried <C ce:t 2 feel for what wes

Regpening Ty lecking arcundé ané asking the cperaters

at e Tanel what they were dcing ve wntid) the

tiTe or scmetims sfcery 4he encicsiszcn &né ii dawres o

me what Lt was, I didn't unow ROV etk Cavace wg il
’—_:..; ... ﬂ;* . - &n e i -_-~_-
- - ' > - Bilion' Ty S »
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2lso, TMI shift Superviscr Erian Mehler has told
invest;ggtqrs tha;‘he_bgl;eveé tbg instruments to have incicated
occurrance of a real pressure pulse ané not to have been a
manifestation of spurious electrical sicnals. Mehler'reférred
to the pressure pulse as having originated with a chemical
reaction; hé stated that he &id not recall thinking that

2 hyérogen de¢tcnation might have occurred.

Q. 'Okay, I think in your I&E interview you szidé that

yveu thought initi pike in the containmer

l1ly thez +the pressure

m

n

when you saw it, was prouzbly cdue to scaebody foolirg around
with the transaitter.
A. Yes, I said that. But then I zlso said it couldn't
- have been possible becazusé builéing spray pumps started.

Q. Which meant that there haé been &pr

i)
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n
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m
n
e
n
e
m
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went throuch and starteé the builéing spray pumps?

A. Right.

A Yes.

& rapic¢ pressure spike? ’

2. I know Joe 2né I telked abcus it later on that cay,
goout what coulié have cavsed i< ancd I éen't think hycrogern
entereé into iz We theuchnt mayie sorme kind of chericel
S*@ECLiICn O Somgohinz razoeneld Tecaise 14t was v &ng éown
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Q. That is Joe Chwastyvk?

Yes.

o2

dicén't have 2 good céiagnesis?

. So you rezlly
A. 1 personally didn't think hyvérocen coulé

guick in the builéing to that concentr

that period of time. (SIG, Mehler, p. 13-15, 10/11/79)
Mehler also reczlled in his conversdticns with
that on March 28 he haé been tolé not to turn on oil pumps in

ccntainment, apparently out of concern that electrical sparks

cause detonetion of hvérocen in

' w
M

micht be produceé which cou
containment structure. On Ociobzer ll, Mehler told SIG

investigators that:

-++ 1 GO0 know scmetime after the pressure spike ha

we were told not to start ecuipment because thev assume

form that .

ation to czuse it in

investigators

the

the

soen

é

er

the-

put it that there was hyvérocen in there, but thzt was someti-

after 1:50. Now how far past tha:t, I don't know. And

not, I saié -~ well, to Gary Miller I saié -- he said éon's

start any more cil pumpe and I said we don't have to, I

i 6o

-

alreacdy tested them all, because they were concerred =-- bus

how far into the afterncon 2t that time, I don't knew vheth

it was 4:00, 2:00 or whet, but it wazs sometime z:+ e:.‘
indis .1 18

This recollection is similar %c crne reported in the New

» e ~J . o' -~
Yor.: Times wherein
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responcdec to his supervisor's warning not to turn on the
pumps by saying that he haé alreedy écne so. According
to the Times articlé someone then allecedly said:

"Well, that means we don't have any more hyérogen

in there."
Mr. Mehler was interviewed again on Octover 30 and a2t this
time he was less certain that the above ncteé instruction
not to start'the punps had been civen cn March 28. The
follcwing exchange tcok place durinc the Ocicber 30 interview

where the guesticns are being zskeé by Mr. Frampton cof

.
-

ct
- 2
(4]
n
=
(4]
W
o )

1@ the answers zre Mr. Mehler's:

Q. Since the interview tha: our group éié with you
on October 11, &s inficated by Mehler Exhibit Ne. 2, you
have becore less certain that this instructicon &néd the
conversation you haé with Mr. Miller was on Weénesday,
March 28th.

A. That is cozrect.

Q. What ig it that has causeé you to dout: the
reccllecticn that vou had before?

R. I've talke€ to some other rsecrle that were there
on the 28th, ané alsc thinking back upon it, you know, I

cannot be certain that it éié hapren on the 28th.

Q. In talking with cther zecrle == well, let nme
ask you whc yeu have talked t¢ ahouxr is?

As <'ve ta.xef o Cary Miller, like Foss, Jece Chwas:e
Bill Zeve, anC€ rone of hen recsllect that instructiesn
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m
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Q. Do any of them recollect such an instructien bein

- -

given on the 29%th?

A. 1 don't think they would say specifically that it

happened onvthe 29tﬁ either, but I do believe some of
them recollect it being given. .

Q. Do you remember which ones?

A. I think Joe does.

Q. Any of the other people?

A. 1 édon't know.

Q. In your conversationes with them, what is it
that they have saié that's made you think that your

reccllectin it was the 28¢!}

L f
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A. Well, they woulé have been in the room the same

time I was to hear the instructicns, and it seems funny,

if I wouldéd be the ornly one that remembered it happeninc
orn the 284h when there were other pecple in the room

thazt don't remember it.

Q. S0 this is in part cenversaticns with other

L)

peczle that you have haé ané in part sort of a general

reconstruction ¢f events that's made vou think that yeu'
wreng in thinking it was the 28th; is that fair to say?

A. That's fair to say, &néd a2lso, you know, cuite 2
bit hzppeneé the 28th. 2né 1 éid come back the 2%th.
It could have very well been the 2%:h, ané I weuién't
ever say fcor certain it was the 2%:th right now.

L It'E ceacRivaZie it eCulf Nave been tNe 20sn7

: I woulée't want £t get desinite ang 88 iz was
et waag. 28 L% DGt SErTILt Tigns Rew WLl BAY it vMa

e - - -

e



> 38 -

Q. Would it be fair to say that your own reccllection,
faulty or not, st tanding alone, has been that it was the 28tk
but that in talk;ng to other pecple, you think that your
recollectzon 1s mos. llbelvhgo be scmewhat faulty anc
it was mere likely that it was the 20+h? ) -

A. That's correct. (SIG, Mehler, P. 15-17, 10/30/7%9)

Chﬁastyk 2lso recalls being teold, "... not to restart

any eguipment in the reactor builéing. Ané scmeone at the

-

time had just finished starting & piece of ecuipment."

reé to was the

it
"
m
"
m

Chwastyk said he thought the ecuirmen
DC oil pumps ©on the reactor cecelant pumps, presumakbly the

same pumps referred to by Mehler. Chwastyk szid that he

thought the instruction haé not been issued on Wedneséay,

¥Yerch 28, because he remenbereé receiving it in the supervisor's
office, and "... I don't think on Lec escay I was in the shift
supervisor's office at all." (SIG, Chwastyk, p. 16, 10/30/79)
This recollecticn of Chwastyk is referred to in the SIG recort
(Velume II, part 5, P. 0147) ané s part of the basis for the

SIG conclusion that MNehler was probably incorrect when he
remembered the discussion, abcut not turning on the oil pumps,
as having occurreé in the shift supervisor's office on
reénescay, March 28. On the other hand, T™I supervisor Mi:e

Cnmésb\'\ _ ; '
Ress ¢id *eca--A:e-uc in the Shift Superviscor's olfice o=

merch 2E&:

At time Joe (Chwastyk) weuléd come intc the think



T0: John Craig, x-28019, Room E-352, E/MC
FR: Marian Moe, x-43224, Room H-1035 - 35
supervisory personnel convened during the day for

the purpose of assessing events and deciding upon

actions to bc taken) where we were at, and he would

enter discussions.” (81C, Ross, p. 15, 10/30/79)

oA -~ “The SIG report @oes not mention that Ross's recollection

—

as to Chwastyk's appcarance in the Shift Supervisor's office

conflicted with Chwastyk's recalling that he didn't think

he had been in this officc on Wednesday, March 28. The SIG

4

o —

% - - ' - report notes but does not comment upon a further discrepancy
g s in the testimony of Mehler and Miller: Mehler testified
g i 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 issueé

ot '~ on the 28th, but after talking to other peorle, he sgaigd :

that his recollecticn was wost likely faulty and it was

P more likely that it was the 29th. (Ibié.) Miller, on the
;75,;7’ other hanh.Adid,not recall at any time having given an -
E%@%;ﬁj-" : in;ﬁiuctioﬁ not to start pumps or even having been in the

control room on the 29th at the hour which was Mehler's
new. recollection of the time at which the instruction had

been given. (SIG, Vel. II, Part 3, p. 147-148.)
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. Theodore : .
A reactor operator,/Illjes, who arrived in the control

rocm after the cdetonation, toléd NRC investigators that he
haé been briefed on the reactor building pressure pulse:

"I was tolé they héd a spike on both indications of the

reactor bulldzng pressure recordéer There was some
discussion a2s to what it was. A hvc*oaen exploszon was
discussed. This was later in the evening. (I&Z

Tape 261, p. 6)
When asked again as to whether the discussion of a possibie
hvérogen burn had taken place on the firet evening (March 28)
lljes said: ‘

"As far as I know that peossibility was discussef that
evening." (Ibié., . 10)

At about 2:30 p.m., some 40 minutes after the hycdrogen
detonation, Station Manager Gary Miller left the site for

-~
-

ernor Scranteon. (E&E,
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7M1 Part 1I, p.273.) Miller has written that while in the

centrel room cn larch 28:

"] hearé a noire at sspreximately 1:50 p.m., however,
I éié not asscciate it wisth the burning of nycrogen

or the actuation of the safecuarés system at that
tire. I was -first aware cof the reccréeé pressur

pulse ané associzted actuaticn cf the safeguards

system on Priday merning, March 30, 1979."

(I2iéd., p. 258)

Others who were present sav that Miller was aware

of the pressure pulse at zbout the time it occurred. When

>

Rezctor Operatcr Frederick was askeé vhether others in the

cererel room hed reacteé to 4he pressure spike, Trederick

"= o ) e L™ L B A £ “w - - >
Wi A “ - MAZENELl: LT¥ieC tC ZiF=TE A% CUey ARG
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Zewe stated in a deposition for the Special Inguiry
Group that Mr. Miller was in the control room when the
pressure pulse occurred (SIG, Zewe et al., $/11/7%, p. 257)
Zewe also stated that:

"I found it hard to believe that anyone who was in

the control roocm observing anything.would have missed

that (the spike) or turning off the pumps or any of

the discussions a2t &ll."”

Mike Ross, who was THI-I Operations Supervisor, but zctin

(141

2e seconé in command tc Miller at TiI-2 on March 28 stated

when askeé whether he was present when the pressure spike

occurred:
"Yes. I was near the conscle at that tine and if we
are talking about the sare time was arcuné 2:00, scmetine
in the area. Ané a2t that time we cc:t an ES signal and
some of the components restarted, cecay heat, what have
you. We got building isclaticn again and we tOCK

care of that anéd we lookeé back &né the ceontrcl room
cerator saié "Jeese the spray pumps are running.” ané

ve locked back at the charts a% that time. We saw a2 fairly
large spike cn the chart ané the exact pressure at this

time I cdon't Xnow, ... it was arcuné 30 pounds. My thoueht
a2t the tinme ané Miller was cu: there with us a2nc ne
CuestiCnec ne sa.c, '.eese you xnow I theougat I rearé
scmetnang, toc.  we are moving cdeowrn the road there

100 niles an hour ané we locked a: it ané we sail "Jeese
the spike was sc short it must have been an instzument.”
~hnat wa§ Our reascning &t the tirme. Ve reached over and
we s2ié vou can thut the spray pungs cff now Decause
the cressure came right back te 0, ... &lmost very, VeIy
:apié return ané we e£hut the spray pumps ofi, I now know
that spray pumps were on abcut five
locking back Decause éié look mack
3 éte

I -
cne., =< persconally €ién't associ
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any kind of explos*Oﬁ in the builéing. associzted
‘it with ‘an instrument problem perhaps &nt I chilia SO
ZiC MLLler 2% Lhe time Deczuse we jost weht on to
something else. T wasn't until the next day thzt we
thought about anything like that and started looking

back. (I¢L Tape 226, p. 4-5) [Uncderline 2dded.)

Shift Superviscr Chawstyk who had observed the pressure

spike but did not hear the ncice referrec teo by Gary Miller

told the XRC investigators of 2 succesticn macde to Miller
on the basis of the spike having occurrec upon operation of

the pressurizer relief velve:

Chwastyk: No, I éié not hear the ncise. But that was the
point &t which I hacé assumeé tiat we ¢icé have scne kiné

of explosicn in the builéding. Ané that is when 1
sugcested to Gary Miller we nc loncer cycle the electro-
magnetic relief valve because it haé ... the excliosion ...
or ragpié *~s;ng Pressure.in the reacter buildin
corresponted toO cpeninc the electreomacnetic reliel

valve. (14 Tape, $#232/233, . 18)

Chwastyx stated in subseguern: interviews with t-e SIG
ne recalled infeorming Gary Miller of hi

explosicon haé occurred. On Octoser 11 he sai

ne hac been concerned even pricr te the explosion tha: waters

shoulé be pumped inte 4the primary 2: 2 “icher rite a=& thas

- .
it was right efter ¢
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menticned that I correleted 4ihe cperinc ¢f the valve

wicsh ¢the éezon
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went te Gary

Killer and explained what I shoueht haé » Toenel as

€ o e *= | R - 3 - - P - b |
-2 B8 Tie€ YEZOCEN cestrhasis ETGe L8 S.TRltANecys
& - ¥ = - - 3
CEE€rLIiE €L Lhe &8, BNE &% &% JoS55a) &TBT LIRS,
o 3 . p .
SEe: Jisaw e go% =22 =L T@ &NC 5&.C €C Anead ave
Ers wwa wiim'st s o= - - & - - ¢ » -
- - ©«2 € & ewnat - - - &8 ., TR - . - - - »



|
:

e 43 -

On October 30, Chwastyk was zsked again whether he thcucht he

haéd mentioned the possibility cf & hyérogen explosion to

Gary Miller in so many words, or ciscussed what that woulc

haé

mean or whaﬁﬂhappened.to the system. Chwastyk replied:

"My best recollection of that is that I did relate

to Gary that we had some scrt of arn explosion. Whether

I saié it was hyérogen or nct, I'm not sure. But I

remember éistinctly putting tocether the operation ci

-

the valve ané the sgike, anc
theuchts to Gary." (8IG, Chwastyk,

When told that Gary Miller éié not

think I relayed thcse

s. 17, 10/30/79.)

recall learning of the

, Chwastyk stateé:

ChwvastyXk was then asked again for his best recollectien

the fol

m
s
[¢])
1]

| B

owing dizlocue ensued:

Q. I understeanéd. Let me &sk you this: Was there &ny =--

strike that, Let me start it & édifferent way: Vhen yeu saw
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Q. Did you think that this w

-

"

cmething that better

m

cught not to be generzlly brecadcast around the contrcl room

ané outside? Was there any reason to ksep this fairly close

among the people who were there in ligh:t cof the fact that

it was fairly a2larming?

A. 1I'll say this: I édidn't go out in the control room a:

-

broadcast it, no. It éiéd scare me, therefore, I'm sure I

didn't just make it general kncwledce to everybody in that

control room. I'm sure I é:&
that, my counterpart types of reozle, and talkeéd to then ahous

Q. You said you think

€ rick out specific inédividuals

-

&t you prodably discussed it wis!

reccllection it that veu discussed

it with Gary Niller. Do you have & pretty tspecific recollecti:

1 think there may have been

BEiiging., but I didn': Rnow

28 2cain askeé by the Metrop:s

t the end of the Octcher

= the cCeposition, about whesther

vazcr 28 +rat he had correlate

g ; 5
cEsitle explosicn:

N
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Mr. Dizz: I don't want tc put worés in ycur mouth.
You recall making the inference, but ycu don't reczll whether
yeu conveyec that infergnce to Garv Miller; is that correct cr
incorrect?

The Witness: .My best reccllection is that I ¢ié relatec (¢

that information to Gary. That's the best 1 can remember.

How much of that information though, what information I gave

him, I definitely dcn't remember. I ¢o know that I gave
(sic)
him the information c¢f the banhé)the velve opening simultaneous.
with the pressure spike.
together ané tolc
if I thought
(Teid.,
In sum, on
he believeé on March

Cary Miller that they

the electromacnetic relief valve

~ecause the

&4
-

enp

s valve.

lesicn, he we

"thought had hepp

the

simeltanecus

Chwastyk receate
e CIC tell Hill

eCRLLES







Loc Entries

Two logs containing a listing of significant events
that occurred on March 28 incdicate that a2 pressure pulse

occurred at approximately 1:50 p.m. One log lists the

pressure spike as having been 4 pounds per scuare inch

anéd accompanied by actuation of reactor buidling sprayvs;
the other log lists the pulse as havinc been azproximately

° pounds per sguare inch, and éoes nct menticn the containment

"

spravs. None of the investicaticon repeoris acddressed the

cuestion &s to why the pressure pulse was indiczted to have

(2

ismissec &8 being insignificant; i.e. SiIC states:

an engineered safeguarés initizticn sicnel wes received,

the reactor builcding ssrays came On, &né the reactor builéing
pressure sziked up to & £si." (SIG, Volume II, part 2,

2. 144.) '
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Presence of Hyédrocen in narv Coolinec Svstem

Zyérogen procduced as & byrrocduct of the oxidation of
zirconium claddinc collected 2t high points in the reactor
cooling system; e.g. the top c¢©f the reactor pressure

vessel, pressurizer, ané upper (candy cane portion) of the

‘hot legs (SeeFigure I-A, I-B; Paces 132, 13b.) 1{1~.ile the hyérogen in the

ressuri could be relezsed ‘rom the sysiem viaz the
relief valve, there was no such velve in the other
from these zrezs only
éissclve in the water, ané
rom the weater in the
the containment or

remcved via th etcown system. 2a

&
n

nixture of hyér ! h i

£cr most cf the
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Perceived acdecuacv of procedures to assure adecuate core coolinc.

=

tatements mace during interviews conducted by accicdent
investigators indicate that during the éday of March 28
there were ?eriods'whenAmMi.pérsohﬁél appeared uncertain
2s to core conditions ané whether the procedures being
folleowed and actions being taken were adecuate to lead

" to stabilized ccnditions.

TMI Station Manager Gary Miller tolcé Generzl Public

Dtilities investigators on April 12

" ... We, being me 2né Lee Rcgers, ceélleé Lynchbur
pretty early, ané we sat in the rccm ané every
hour trieé to ficure out how te keep pumping

water into it. 3But a2ll we were cdcing_was pumping
that 3WST /Borated Water Storage Tank/ through

the electromatic to the floor. Necihing was
chancing, so you know we pumped 12' cr 13' out ef
BWST ané my fear was zumging 50 feet cut anc the
ccre still hot ané nc water in the BWST.

So our gecal was tc scrmehow cet some circulation
coing, either natuval circulations from stean
generators or reaciecr cocliant pumps, tsing EP
injection the whcle time. My menory is that we
punped 2cainst the electrematic at fairly

hich pressures like 1800 or 2200 psi. We couléd
have pumpet acairst the codes, tut we .assessed y
that what ve'é éc is cet the same flow through

the codes without teing able tCc see pressure.

Ke pumpet througch there until areuné 11 in the
morning, &t which time we decided o take &

enect at getting on cere Ilocs, ANE the rezson

we tock a shot at core flocc -=- now remember
Lynchouzgc was on the phere with & ict of gooéd
ecvice, but it was clear that it was my cecision ==
we zssesseé that if we cculé cet éocwn anc activaze
core £looc¢ tanks anc we s&w then éumo on the

core we COulE cet assurance zhat the core had

some water cni. We cculén't tell thai; we were
scareC thet wasn't hagpening. Radiztion was

81l cver the plate, everything vas £ff scale.

TCY gCT nNething in the ccCre that tellis vou 2HCuUL
WELTEDS _E&VE.; VOU €Ct OC Tressorizsr _eve., sirce
et B B2 SCL RO WAY S CXewing thEe vurkle; 1 Qigr't
RAVE AN Leaters: I SIign't nave ey LetoOwn:

BEE 8 Za% FRGLIELION AT ENEYT ZOGn R wWant e,
DS T ST AR Tl SRR ISy eiTe L hARC

BENo R SIS R R RS BonS L RNe SCSEET RhB
YRALINLSS Wive nioronicus
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svstem pressure in order that cooling micht be achieved

|
\
Mike Ross gave the followinc raticnale for reducing ‘

from what was thoughtto have been 2 better method than
the one they were then using which depended upon keeping
the system pressure high and using the hich pressure

injection pumps:
" ... One, we were running out ¢f water in

WET and we hadn't gained an inch. 1 mean

we haén't gained any headway in where we were

trving to ¢o our goa’ beinc one to estzblish

some mode of cooling & reliable mocde of cooling
to the core. Twec, we, at least I wasn't sure
that we purpgosely or we in fact haé the core
covered ané all n;_; ressure injecticn was

going to the core. I was not tctezlly convinced.
I éiédn't have anvthing to tell me. Hey, high
pressure injecticn is in fact coing throucgh

the core. Sc basec on that, we ciscussec ¢oing
down with the gozl being cne, to let the core
flooé tenks ccme in ané verify that yveah, the
reacter vwas in fact covered, two, cive it & €rink
¢f water. That is & little coarse I know, but
cive it @ érink cf wveter if it wasn't cetting it,
enc€ meybe €O on cecay hea: removel which is &
force€ mode of cocling. That is what we were
trying to0 Go &2t that time.”

Percections concerninc cecre unccverv

The recoréd contains few specifics with recerd to perceptions

£ &5
caulse

resent &t TMI &s to w!

"y

etrer the core wae or hed

beer uncovereé. It appears that THI serscnnel concluded that,
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temperature, pressurizer temperature was assumec to indicate

that the core was probably coveredé. There is little in the
recoré to indicate the interpretétion of the high in-core
thermocourle temperature measurements, which in fact showed

local boiling and a bacdly damaged core.

While it was generally assumed the core was covereé after

’J-
-

9:00 a.m., there is little cdiscussion in the record to

sugcest what the thinki

o |

l.l
s
(18]

might have been with regard to

core uncovery between 6:00 2.m. &nd 8:00 a.m. ZAs the forecoing
discpssion sucgests, there was ccnsicderatle temperature cata

to indiczte that the ccre haé in fazct been uncovered éuring

this perioé. The most exten on the recoré

0
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m
n
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!

ie an interview conéucted by Xemeny stafl with BaW engineer

John Flirt. Flint was apparently unaware of the extended period

the stuck open pressurizer reliel valve, eané he was alsc

however, &t 10:30 a.m. or thereabouts +=&% the core hac been

uncovered earlier, evern thouch it appezred to him that by
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Q. Wnen you reached the conclusicn that

been uncovereé approximately an hour to an hour anc &
half after you arrived, which woulé be something in the
order of 10:00 to 10:30, éié you tell anycne?
A. VYes, I diéd. I believe I menticneé it to Lee Rogers
at the time.
What was his reaction?
I believe he went to éiscuss it with Gary Miller
Georce Kunder.

édiscussion?

specific guestion, nc
Did you ever £i i 18C n he haé wikh

Kunder ané Millzz with

I+ wW&és news

THat 18 corrett,




Perceptions heléd on March 28 2s tc extent of core damace.

The foregoing indicztes the existence on March 28 of
manifold indications of core éamace. Basec on partial
information available to him (i.e. he éidé nct know of the
2000 degree core thermocouple measurements or the manifest#tions
c¢f an explosion), Victor Stello, then Directer of the
NRC's Division of Cperating Reactiors, tclé the EZE Subcommittee

T™MI Task For.~ on May 9 that he suspeciec oxidaticn of the

Mr. Stello: My initizl reaction was that consicerable
failure of the fuel haé oOccurreé, with large nurbecrs

ol failed fuel rcés. Ané that the pctential for
oxicdation, metal-water reaction, was cleearly there.

The periods of time invelveé were, even if the heat-up
were not sicnificant, at lower tergeratures, with the
top ¢f the core unccvereé fc* extenced perioés cf

time, metal-water reacticn was clearly possible.

The rates -- how hicgh the temperature ¢got i woulé

not even inédicate -- I cculé have guessed at. Bot ’
oxidaticn of the claécéinc was something I clearly
expected; feilures of the cladéing were clearly evicent.

Mr. Terrell: When éié veu suspect this? On Weénescay
vou are tallhing about that you expe~ted this Zuel camage?
Mr. Stello: Yes, I think sust from knowing what was
happening tc the ccre, veou haé tc e: p ect that there

was Cuoite 2 bit of damage tc the fueli. (E8Z, THI

Part 1, p. 4=-3)



another indication of

of hyérocen procuction

made by TMI supervisor

can

James Flove.

‘be inferred from &

t+here beinc suspicion on

was at the B&W facility in.Lynchburg, Virginia

2néd had inferred from limited infcrmation that

one eighth

told the Kemeny Commission of

production when he encaged in

Commission member Teé Taylor:
aylor: Eaé vou SOﬁctime Wecreséey macde the connection
in vour miné betve the high temperatures in the

core, claééing .a-l::e and hvérocen?

Flové: Yes, sir.

The March 29 New York Times cescribecC a press briefing
presented bv Jack Herbein ¢n lMarch 28 which gave a cdifferent
picture ¢Z the situation:

Jack Herbein, a vice president of the utility that cperates

the plant, tclé 2 news ccnference helé cn a bluif over-

looking the rlan:t that "& valve falilec in & shut pesitio:
in a2 feed pump that sguirteéd water around the rescter.

Mr. Herbein spert almost an hour cdescribing the acciden

ané empnasized that the main safezy systems in the alme

brané-new glant kad workeé to prevent a very serious
accident, or inceeé a cetastrophe.

Using bland terms, he cescribeé the series of events

in the plant as "not the normal eveluticn" in stating

that there was "some mincr fuel failure.”

This translates *0 the fact +hat scme ¢Z the pellets

of enricheé uranium fuel DECET& s0 neatel becauvse of

loss cf coclant that the zellets nelzeé throuch the

zirconium clad tubes thas nclé the rellets.

Uniz Wo. ¢ nas 177 Zvel assenilies, each coentaining

20E Tods, sach ¢f whick sensain 401 Ssanium pel_sth.

"Or.y & few ¢l then me.tel shrougn,’ 2. EerlLine sals.

of

the cladding had failed.

On Meay

March 28

statement

As noted a2bove, Floyé

on March 28
about

31, Floya

his susp1c10ﬁs about hvdrogen

the fcllowing diazlogue with




On March , N i ’ {ms ification of tvent

indication of the actual

severity of damage:

Fecility: Three Mile Islané Unit 2
Middletown, Pennsvlvania
(Docket No. 50-320)
- Subject: REACTOR SCRAM FOLLOWED BY A SAFETY INJECTION Af TQRES

FMILE ISLAND -~ URIT 2
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Whatever the inéications cf hydrogen procductien
available to the NRC on March 28 and early March 28, little
idea of these was conveved to the ESE Subcormittee on lMarch 29

when, as noted above, Chairman Eencdrie stated:

"The magnitude (cf release cf radicactive gases)
suggests that perhaps cne percent of the core might
have been involved in the claédéing cracks." (Transcript,

p. 60.)



