Exhibit No. (PN=307)
FERC Docket No. ER78-4%4¢

THE T™I-2 ACCIDENT

. Herman M, Dieckamp, President
General Public Lc,..u. zes Corpor tion

1 would like to provide a brief description of the major pieces of equigment
that constitute a nuclear plant like Three Mile Island, sc that as you read about
the accident in the press anc other mecdia, you will be better aple to follow th
discussion and umersr.axﬁ what is being said.

I will then provide a brief descripticn of the camponents of the system anc
the manner in which the "esp:rce o‘ "“"s operators contributed to the magnituce
of the accident. I will finish off with a brief description of the status of
the plant and the cutlock for the fature.

I certainly don't have any aspirations to convert all of us to senicr nuclear
erncineers, but I do think these are things that can be described and can be uncder-
stood. Let me see if I can lead us through a nuclear unit.

If you lock to the left side of the visual aid (enclesed), you will see wnat
we refer to as the primary coolant circuit of the plant. That poruion is all con-
tained within the reactor contaimnment building, represented by the dashed line
with the label up towards the top with the caption that says, "Contairment."” When
you lock at pictures of nuclear plants ycu w“l see generally a large cylincdrical
concrete structure — that 15 the cuintainment huilding of the plant.

Now let's lock at some of the camponents within that primary cooling circuit.
First let's start with the reactor core. It is there within the reactor vessel.
The reactor core is a recion of nuclear fuel assemblies. The core is, rougr..v,
10 feet in diameter anc ancut 12-13 feet in height. The reactor itself is a
heavy-walled pressure vessel that is of the order of 60 feet high and abcut 15
feet in diameter.

The nuclear reaction produces heat. In that sense, it is no different than
a fossil fired power plant., We start with a form of energy, that is, heat which
we in turn want to convert to electricity. That heat is transported by means of
circulating high pressure and high tefpera:ure water,

The primary system runs at about 2,000 pounds per square inch anc at about
600°F. The primary coolant pump causes that water to circulate through the
gystem. The purpose of this circulation is to transport the heat from the
reactor to the steam generator.

- In the steam gen2rator, water fram a separate loce (that one which starts
ou. in the sector cutside the contairmment building, the right hand portion of the
schematic drawing) is caused te boil and absord the heat from the reactur in the
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form of high-pressure and high-temperature steam. That steam in turn then is

e el through a turtine and then is discharged fram the turbine to a condenser,
The steam is cooled, "condensec" and changed back to water. It then is returned
by means of feec water pumps to feed water heaters anc then back to the stearm
generator. In many ways, this secondary portion outside the contairment of th
plant is not at all unlike a fossil-fired power plant.
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One other camponent that I would like to point out at
the primary loor and is the one labeled "Pressurizer." Its purpose is two-fclc:
1) i€ is the device by which we maintain the high pressure in that primary circuit
and asterpt tO maintain that cocling water at all times in a ligquid or nom=ooliling
state; 2) that pressurizer is used to absord chances in volume as the primary
systam heats ur anc cools down,
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have seen referred %o in varicus press accounts of the accident anc, I woul
gives you same feel for how the power plant functions.
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y, the heat in the reactor is transporiec oy floWing water €O
r. The secondary loop of water is converted tO steam in tne
te , expands throuch a turbine, the turbine turms a generator arc
makes elecsricity. The discharced steam from the turbine is condensec anc
returnec tC the steam generator. The heat energy which 1s not convertec to
electricity is re‘ectec to the envircrment in a third loce throuch the massive
Coolirg towers that you see dominating photcs of the T™MI staticn.

Now, let us turn cur atsention to the things that did net function as in-
teres and, thus, contributed to the macnitude of the accident at Three Mile Islanc.

First of all, the accident began with a failure in the seccndary, nen-nuclear
pertion of the plant. Specifically, the main feed water putrs were turnes off by
same mechanical or electrical failure in their control circuitry. That, in turm,
led = a recucticn in the heat remcval capabilities of the steam generatir anc,
as a result, not only did the turbine trip (by that we mean it was shut off), but
alsc the reactor tripped or was scrammed (by that we alsc mean it was shut cfi).
These two events occurved very rapidly and exactly as expectec.

"+ #his point everything was in accordance with ncrmal desicn. Immediately,
nowever, the pressure in the primary system (the nuclear portion) began to in-
crease. In order to prevent that pressure fram becaning excessive, a valve
located at the top of the pressurizer opened up. That valve (you will sametimes
€1 it referred to as an electramatic valve) should have reclcsec when the pres-
sure cecreased by abcut 100 pounds per square inch. However, that valve failed
to reclcse.

e signals available to the operator, both in terms of an indicator of th
camand to close and in terms of temperatures in the recion of that valve dic nct
indicate to the cperator that the valve continued to be cpen. However, the fact
thas that valve was stuck cpen caused the system pressure to continue to decrease.

Next, let's turn to the emergency feed pums. The emergency feed putes are
bac . duplicate safety devices in the event the reqgular feedwater puTes fail.
They are subjected tO routine surveillance tests in crder to determine that they



are functionable and are available to support the plant in case of need. The
1 © time that system was tested was 42 hours pricr to the accident.

In order to test that emergency feed system it 1s necessary tc close a
valve anc isolate it so that it cannot cpen. The test program reguires that
that valve be recpened into the safe condition at the end of the test program.
Through same acdmin.strative or human failing, thas valve agrarently was nct
restorec to the open position at the end of the test. It was discoversd as
being closed about & minutes after the start of tie accident. The cperators
then Openecd that valve and that system fusctioned as intenced.

During this pericd, the system pressure continued to diminish due to leak-
age fram the cpen pressurizer valve,

In response to a reactor and turbine scram, as was experiencec here, the
Operator knows that water levels in the primary locp normally begin to decrease.
He has availacle to him a gauge which measures the water level in the pressurizer,
Under normal circumstances, that water level is his prime indicator to tell him
that the primary system is full of water and thus capable of reliable heat trans-
fer or heat removal from the core.

As the system pressure continued to decrease due to the stuck valve, voids
began to form in porticns of the System other than the pressurizer, Thus the
liquid in the primary system redistributed itself and the pressurizer became full
of water, but thers were voids in other parts of the system. The level indicatsr
in the pressurizer sucgcested that the system was full of water and caused the
Ope ™tor to stop adding water to the system. He was unaware that, because of the
stL . valve, the indicatcr can, under some circumstances, became ambiguous.

The net result of this continuing reduction in pPressure and the halt of
additicns of water to the system (halted because the inform tion available to the
operator sucgested to him that the plant was acdequately full) caused the develco-
ment of steam voids in the primary locp where there should e only water. Thi
recucec the efficiency of heat remcval fram the core.

Abcut 100 minutes after the start (7 the accident, the cperator noted that
the main pumps were getting to a regicn of cperating conditions that were beyend
their defined limits. As a result, he turned off the four circulating pumps.
This had the effect of further diminishing the acility of the system to remcve
heat fram the core.

About 100 minutes to 200 minutes after the acciccnr, the removal of the
rasidual heat being produced in the reactor core was inaco7uate. Because of this,
the fuel materials overheated to the peint that some of the -~irconium cladding
(that contains the nuclear fuel pellets) reacted with water an’ generated hydrogen.
Ihe hydrogen, in turn, wes released to the reactor containment building. Some
ydrogen remained within the Primary coolant system and resulted 1° the hycrogen
Subble we heard so much about.

The real damage to the reactor occurred in this time periad of 100 to 200
ninutes after the 4:00 a.m. start of the accident. The cperators required until
ou  ":00 in the evening to return the System to a near normal operating con-
Jititu, with the primary system full of water (except for the hycrogen bubble)
I with the pumps operating so as to have firm reliable heat removal from the
‘eactor core, ’ WG A
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SO, without going further into detail, let me sav in sumary, that t.“e
cident was a result of a carplex carbiration or 1~’e}ac:;:'- o cacen equipgnent
failures, procedural failures, cperat isjudgments, artiguous instrumenta-
ticn anc a number of factcs which all, when contributing toce'*e led to this
proc.iem. In order to fully understanc the role of the operators, as contrasted
with the role of the equipment failures, one has to lock back at our pricr com=
cepticns of reactor accidents and the degree to which they formed the fcrundation
for training and the degree tC which the operator's pricr experience pricondi-
ticned his responses. I think it is clear %o us, anc we are confident that the
Tany subsacuent investigaticns will confirm, that the accident was nct a simle
case of an operatcr who made a mistake but, rather, that the accident was a
result of a camplex interacticn of an unanticipated cartination of facters.

Now let me cO ahead to sav where the plant is today. The plant has been
Put into essentially what has been popularly referred to as the cold shut-down
' The resicual heat from the reactcr is being remcvec by means of
n al laticn of the water in the primary locp. The heat is being removed
Oy s=ncing water throuch the steam generator sO that it produces steam which,
in turm to the condenser. In the condenser the steam is cocled, the heat
-

in turm, goes
retectad whrouch the cooling towers. The maximum temperature inside the reacte
core 1s reported Dy the NRC tC be about 310 degrees fahrenheit. The averace
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tercerature ¢f the water that is circulating to cocl the reactor is about
to 180 decrees fahrenneit. This is below the boiling peint of water, even at
atescheric pressure.

Secking up, let me emchasize that in the immediate time period after the
nt, our atsenticns were directed to four high pricrity activities. One, to
na.ntain the cricp.iec or damaged reactor in a continuingly safe operating moce
so thnat the situation would not further cdegenerate., Second, t2 do everythir
hurz-ly pessible tc minimize any releases cf racicactivity to the envirorment,
arc thus any hazar? to the local populace. There we—e, indeed, same releases

of r.‘d:oac:;v*.:',’. They were, to a larce ext e'z the result of continuing safety
cperations r. at had to be done within the 'uant. A nunber of modifications

were made %o the plant in order to provide addltlcna.l filtration devices to
capture any racicactivi £y ané minimize releases to the putlic. The third goal
was to move safely to cold shut-down., And we have recently campleted our

foursn priority activity, to put in place a number of a»..x.har. systems o re-
irfoice the ability cf the plant to remain in this safe cold shut-down condition.
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As we lock forward, we think the plant will be cut of service for approxi-
mately three years. During this time, we will need to remove any radicactive
atn.schere from the primary contaimment. We will have to reenter th2t contain-
ment and bef_'m to decontarminate any radiocactive materials that spilled ocut
trrouch the stuck open relief valve., Wwe will then have to cain entry to the
reacsor vessel, ascertain the exact decree of mechanical damace to the fuel
maser-al, remove that fuel material and then clean up the primary locp. These
activities then are the necessary DPrecursors to returning the plant to service.

would hope that this gives you a brief run down of the plant, the acci-
dert and the status that we are now in.
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