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Special Report-April 6, 1979

The ordeal at Three Mile Island
A combination of design deficiency, mechanical failure,
and human error contributed to the ill-controlled accident
that was touched off at about 4 a.m. on Wednesday, March
28, at Unit 2 of the Three Mile Island nuclear power sta•
tion of Metropolitan Edison Company, a member company
of General Public Utilities (GPU). The initial event at
the unit, located near Harrisburg, Pa., has been character
ized as a loss-of-normal-feedwater turbine tri�with com
plications. As Norman Rasmussen of M.I.T. explained the
following Sunday on ABC's television program "Issues and

Answers," the event could not be considered, in the par
lance of reactor safety studies, a "major event" ("an event
of major consequences" to the public health and safety, he
quickly went on to clarify). The TMI-2 "event," however,
certainly promises to have major consequences for the
utilization of nuclear power in America and elsewhere
this in spite of the fact that the accident was contained
and the amounts and forms of radioactivity that did escape
from the plant, appeared, by most accounts, to have been
of no major consequence.
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If not calamitous, however, the accident was indeed most
serious. Considerable fuel failure occurred, fission products
were released into and out of the containment and into the
atmosphere, and a tremendous loss, in terms of failed and
suspect fuel, the staggering costs of eventual cleanup, and
lost confidence, has been visited upon Metropolitan Edison
-not to speak of the entire nuclear effort.

A President treads lightly
In his energy speech on April 5--one week after
the Three Mile Island accident-President Carter had
little to say about the future role of nuclear power in
achieving the stated goal of energy sufficiency. Just
as he wore protective plastic shoe covers in his post
accident visit to TMl-2, the President trod lightly
over the subject, saying at the outset of his speech
that the accident "demonstrated dramatically that we
have other energy problems" and adding later that
he had established an independent Presidential com
mission of experts "to investigate the causes of the
accident and to make recommendations on how we
can improve the safety of nuclear power plants. You
deserve a full accounting and you will get it."
Among the avenues toward energy independence,
he mentioned solar energy, shale oil, advanced coal
technology, improved automobile efficiency, improved
mass transit systems, and even wood-burning stoves.
He made no mention, however, of nuclear power,
whether fission or fusion.

Buildup to a crisis
The TMI-2 incident occurred one year to the day after
it had first achieved criticality. It was operating at 98 per
cent of full power. In a matter of minutes during the early
morning hours of March 28, it was off line, the secondary
system was out of service, the pressurizer relief valve was
stuck open, and primary system water was spilling into
the containment structure, subsequently to be pumped out
to the reactor auxiliary building, from which radioactive
gases would escape to the atmosphere (see "How It Hap
pened," below).
In spite of the severity of the situation, it was not until
almost 7 a.m. that a site emergency was declared. High
activity readings in the reactor building were then noted,
prompting the call for a general emergency at about 7: 30
a.m. The utility also notified the Nuclear Regulatory Com
mission's Region I office outside Philadelphia, and Civil
Defense in nearby Harrisburg. State and federal officials
alike have taken Metro Ed to task for not issuing notifica
tion until nearly four hours after the initiation of the
accident.
The NRC dispatched a team to the site and began taking
radiation readings-as did the Pennsylvania Department of
Environmental Resources. Ventilation in the auxiliary build-

ing continued, radioactivity in the containment remained
high, and the "bubble" in the reactor presented a major
obstacle to achievement of cold shutdown. By the end of
Wednesday, it was generally agreed that this was the most
severe commercial nuclear accident to date, and that the
worst may not have been over.
As the gravity of the situation became clear, the NRC
beefed up its presence at the site. Harold Denton, director

How it happened

• The emergency core-cooling system started automatically
at two minutes into the accident sequence, and began to
raise the coolant level. Within a few minutes, the level
indicator for the pressurizer is reported to have started
giving erroneously high readings and in fact went off scale
on the high side-while actually the opposite condition
should have been indicated. An operator manually overrode
first one high-pressure injection pump (ECCS) and, a few
minutes later, the other. It is believed that this was done
to prevent the pressurizer from becoming "solid" (filled
entirely with water); if the pressurizer were filled, pressure
control would be lost.
• Within two minutes of the first ECCS shutoff, it has been
reported, primary coolant was flashing to steam in the
reactor.
• Also after the first ECCS shutoff, containment basement
sump pumps began to operate automatically (containment
isolation at TMI-2 is not automatic with ECCS initiation,
but only after pressure within the containment reaches four
psig). Several minutes later the feedwater flow was restored,
increasing pressure in the steam generators.
• With flow through the pressurizer relief valve unchecked,
the quench tank continued to fill, and some fifteen minutes
into the accident sequence its rupture disc blew open, re
leasing ultimately upwards of 40 000 litres of primary
coolant onto the containment floor. From here the water
was pumped into a storage tank in the auxiliary building,
where water spilled again after the tank, already partly
filled, exceeded capacity. Radioactive isotopes of krypton,
iodine, and xenon began to escape to the environment

The actual sequence of events beginning early in the
morning of March 28 is believed to have gone as follows:
• At about 4 a.m., the main feedwater system of Three
Mile Jsland-2 malfunctioned, apparently as a result of fail
ure either of the demineralizer or of the air supply to an
air-operated valve.
• With the main feedwater supply system out of operation,
the auxiliary feedwater system was to have started auto
matically. It did not, however, because a number of manual
valves in the auxiliary system had inadvertently been left
closed after a test of the system in the days prior to the
accident.
• Without feedwater supply, the steam generators dried
out, resulting in a rise in the primary coolant temperature
and pressure. The turbine generator tripped. The over
pressurization generated a signal that scrammed the reactor.
• Within seconds, primary loop pressure rose to 1.625 X
10' Pascal (2355 psi), triggering a relief valve at the top
of the pressurizer. The primary coolant, thus relieved, was
piped to a quench tank, located within the containment.
The relief valve failed in the open position, providing a
continuous release of coolant from the system. This failure
and the failure in the main feedwater system (both of a
mechanical nature), and the malfunction of the auxiliary
feedwater system were the main initiators of the incident.

2

Federal Preparedness Agency, the Federal Insurance Ad
ministration, and the National Fire and Control Adminis
tration.
Actions were taken, too, at the state level. California
Gov. Jerry Brown sent a telegram to the NRC after the
accident urging that the Rancho Seco nuclear plant near
Sacramento, a B&W unit, be ordered shut down until the
Three Mile Island incident was fully studied and corrective
measures could be taken.
A few brave souls in the public eye did make statements
in defense of nuclear power-notably, Department of
Energy Secretary James Schlesinger, who two days after
the accident cited the "historic record" of nuclear power as

"excellent" and urged that the accident be viewed in proper
perspective. He noted that the radiation exposures experi
enced were "very limited" and contended that nuclear power
must continue to be "an essential element" in the nation's
drive for energy independence. Sen. J. Bennett Johnston
(D., La.) was quoted soon after the accident as saying that
it "could lead to an agonizing reappraisal of our use of
nuclear power," but adding that "if you're going to have a
viable economy, you've simply got no choice but to have
nuclear power." The Senator's ambivalence clearly describes
the quandary in which many public officials-and the
American people-now find themselves with respect to
nuclear power.
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