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The Three Mile Is.
Nuclear Accident:

GAO’s Role

Near 4:.00 a.m. on Wednesday,
March 28, 1979, an event occurred
which triggered the worst accident
in the history of commerical ny-
clear power. Through a combina-
tion of equipment malfunctions
and plant operator error, the core
of a nuclear reactor was voided of
cooling water long enough  to
cause serious damage. Large
amounts of radioactive materials
and gases escaped from the core
into the reactor system and sub-
sequently into the massive con-
crete containment building sur-
rounding the reactor. Because the
containment building was not im-
mediately isolated from the rest of
the plant, contaminated water was
pumped into another, less secure
building where unknown amounts

of radioactivity escaped mto the
environment.
While these environmental re-
leases were not believed to have

d

been significant, much confusion
existed at the time of the accident.
It was clear that the plant operators
and owners, the nuclear industry,
and the State and Federal Govern-
ments did not fully understand and
were not prepared to deal with the
events as they happened. This has
rekindled serious questions about
the - safety of nuclear power and
has threatened to reduce further
the potential of nuclear power in
the energy future of the United
States.

How a Reactor

Operates

A nuclear reactor is, simply
stated, a sophisticated machine
which produces the steam used to
drive a turbine and produce eléctri-
city. Itis compa:abie to me ‘boiler
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light-water reactor because it uses
light (ordinary) water, held under
extreme pressure, to remove heat
from the nuclear core. The high
pressures—about 2,200 pounds per
square inch-——permit the water to
be heated to about 600° Fahrenheit
without boiling. This superheated
water moves from the core to a
piece of equipment ca'led a steam
generator where its heat is used to
boi! another supply of water. The
steam generated by this second
supply turns the turbine and pro-
duces electricity. Two separate
water supplies are used in this type
of reactor because the water flow-
ing through the nuclear core picks
up some radioactivity and must be
kept isolated from the environ-
ment. It is called the primary
system water, while the other
supply that turns the turbines is
called the secondary system.

The Aececident

On the morning of March 28,
1979, the reactor at Three Mile
island was running at almost full
power. A malfunction stopped the
flow of secondary system water to
the steam generator, causing the
primary cooling water and the
nuciear core to overheat. Although
the reactor quickly shut itself down
and safety systems automatically
started to function, the operators
at the plant misinterpreted certain
instruments and turned off some of
the automated safety systems.
This caused the core to be voided
of cooling water and to overheat,
resulting in significant damage and
some meilting of the core. Radio-
active particies and gases ordinar-
ily contained inside the metal
tubes holding the nuclear fuel
escaped into the cooling water,
and finally into the large concrete
and  stee! containment building
surrounding the reactor. Before the
plant operators realized what was
happening to the reactor, this
contaminated water was pumped
to storage tanks outside the con-
tainment building. This was the
source of most of the radioactive
releases at the site.

During the first days of the
accident, much talk centered around
the hydrogen bubble that had
formed inside the reactor system
and of the potentiai for a complete
core meltdown The hydrogen had
heen tormed from a chemical
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reaction ot the superheated water
with the zirconium metal tubes

encasing the uranium fuel. It was

feared that hydrogen, a very un-
stable element, might explode and
break open the reactor system,
making it impossible to cool the

nuciear core. This situation could:

have resuited in a complete core
meltdown and possibly a ‘major
release of radioactivity into the
atmosphere.

The hydrogen explosion never
materialized, however, and it is
now thought that such an explo-
sion was not possible. To explode,
oxygen would have had to'be pre-
sent in the system and it is
generally believed that no oxygen
was present. For a period of time,
however, this caused much con-
cern and anxiety. It has been
estimated that the worst conceiv-
able release of radioactivity from a
nuclear accident could involve the
immediate death of 3,300 people,
about 45,000 early illnesses, and
several thousand square miles of
contaminated land.

Response to the
Accident

During the accident, all parts of
the nuclear industry and the Gov-
ernment sent representatives to the
site. Special industry “think tank”
groups were established to analyze
the ongoing events and offer cor-
rective advice. The Nuclear Regu-
latory Commission, the Depart-
ment of Energy, the Environmentai
Protection Agency, and others sent
people and equipment to assist in
the decisionmaking process and to
monitor and caiculate the effects
of the radioactive releases.

While this response seems im-
pressive, there were often confu-
sion and uncoordinated efforts
taking place—or it seemed that
way to the public. The experts in
the industry and Government did
not appear to understand fully
what was happening or agree on
methods to deal with it. Clearly
defined roles between the plant
owners and operators and the
Nuclear Regulatory Commission
had not been previously estab-
lished, and questions of jurisdic-
tion and leadership often arose.
Extensive news coverage of the
accidert was sometimes informa-
tive. but often misleading and
atarming W reflected the sense of
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cluded that the heaith effects of
the accident were minimal and the
safety equipment installed in the
plant could have prevented any
serious consequences if the equip-
ment had been permitted to: func-
tion as designed. While this study
found that improvements could be
made in the reactor design and.in
emergency procedures, it generally
faulted the performance of the
plant operators and the training
they had received.

Tne Nuclear Regulatory Commis-
sion has other important studies

underway. Its nuclear pcewerplant
liscensing and insp-. :ion oftices
have begun to eve't....e their past

performances to Jetermine if
changes should be made in light of
Three Mile Island. !'n addition, the
Commission has nulled together a
group of its empioyees to study
every aspect of the ancident and
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critically evaluate the Commis-
sion's performance, both before
and during the accident. To add
credibility to this latter investiga-
tion, the Commission has segre-
gated this staff from the rest of the
organization and has hired an inde-
pendent law firm to supervise and
manage the effort.

Shortly after the accident, Presi-
dent Carter appointed a special
commission to investigate the ac-
cident and recommend areas need-
ing improvement or change. This
group. with a budget of $1.5
million and a staff of 70 profes-
sionals, has been reviewing almost
every phase of the accident. They
are expected to issue a report in
early 1980. Without the stigma of
dependence on either the Nuclear
Regulatory >cmmission or the nu-
clear indus’y O analyze its find-
ings. this special commission has
no glaring cortlicts of interest and
i1as the opporiunity to interject
fresh thougn:s into the analysis of
the Three Mile island accident.

In addition to these investiga-
tions, many congressional commit-
tees responded sharply to the
accident by scheduling hearings.
Much testimony was taken on the
accident, its causes, the role of the
Federal Government in responding
to the accident and regulating the
nuclear industry. A special con-
gressional investigation was au-
thorized to study the accident and
its causes and recommend needed
congressional action. Many con-
gressional committees and Mem-
bers have requested the General
Accounting Office to investigate
various aspects of the Three Mile
island accident and provide our
independent analysis of the events,
and their implications, on the
future of nuclear power in the
United States.

GAO’s Role

Atlthough GAQ's role in the Three
Mile lIsland accident stems from
specific congressional interest,
there is little doubt that we wouid
have gotten involved eventually,
even without a request. GAO has
consistently investigated and re-
ported the important or controver-
sial issues relating to nuclear
power. In fact. several nuclear
energy  ‘opics did not  become

sues until wdentified by GAQO. For

TH

instance, in the past, our reports

have drawn attention to

* the inadequate and incon-
sistently applied security re-
quirements at nuclear pow-
erplants which could leave
them vuinerable to attack or
sabotage;

* the question of financial
liability for the eventual de-
commissior.ag and decon-
tamination of nuclear power-
plants—an important consi-
deration at Three Mile Isiand
if the disabled plant cannot
be cleaned up;

* the lack of adequate training
and qualifications of Nu-
clear Regulatory Commis-
sion licensing board mem-
bers who issue licenses for

nuclear powerplant con-.

struction and operation;

e the failure of the Nuclear
Regulatory Commission to
make independent -evalua-
tions of the quality of nu-
clear powerplant construc-
tion and the failure to insure
the plants are adequately
and safely built—a problem
that has strong impfications
at Three Mile Island;

* the failure of the Commis-
sion to systematically evalu-
ate nuclear powerplant ac-
cidents or events to deter-
mine if these are indications
of larger, more generic prob-
lems. There have been simi-
lar accidents at other power-
plants which shouid have
alerted the Commission to
the potential for accidents
such as Three Mile Island;

s the failure of the Commis-
sion to insure that utilities
and surrounding State and
local governments had ade-
quate emergency plans to
deal with nuclear accidents;
and

¢ the lack of progress by the
Federal Government in deal-
ing with the storage and
disposal of low- and high-
level nuclear wastes, a prob-
lem that, as much as Three
Mile Isiand, threatens the
tuture of nuclear power.

With this background, GAQC was
eager to get involved in the acci-
dent investigation. Three Mile Is-
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many Three Mile
tive groups. We
people key to thes
attended public
briefing :sessions,
documents and d
generally tried to

investigations and und

scope of work and
each group completes K and
issues a report.on its f

will verify major conclus!o
facts in the report and use consul-
tants to determine the reports’ rea-
sonabieness and technical accur-
acy. Contrary to what one might
expect, cooperation from  these
groups has been excellent. Prob-
lems with access to records and to
key people have been nonexistent;
the groups have been eager for
GAO's involvement and, hopefully,
our endorsement of their afforts.

By the time all the special
investigations and inquiries are
completed in early 1980, we hope
to be in a position to bring
together ail that has been done,
drawing on that information to
reach conclusions on the accident,
its causes, and the implications of
Three Mile island on the future
growth of nuclear power.
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