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HOW A NUCLEAR
POWER PLANT WORKS
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When a uranium-235 atom splits —
or “fissions," to use the technical term -
it gives off energy in the form of radiation
and also fast-moving pieces of the origi-
nal atc~ "ne of these pieces, which is
called a neutron, can collide with an-
other uraniurn-235 atom and cause it to
split, too. A continuing series of these
atomic splits, each triggering another
one, is called a chain reaction.

Uranium-235 will split, or “fission,”
spontaneously, but these spontaneous
atornic splits aren't frequent or reliable
enough to use as anenergy source. The
pieces fly away too fastand don't cause
the fission of another atom to occur. The
pieces need to be slowed down so that
they can collide with another ura-
nium-235 atom and continue the chain
reaction.

Several types of matenals can be
used to slow down the atomic particles,
but most nuclear power plants (inr id-
ing all of those now operating in the
United States) use water as the “mod-
erator” —the material which slows the
particles down to &iiow the chain reac-
tion to continue.

To contro! the chain reaction-and
to stop it once it is started --reactors
have control rods which can be inserted
into the reactor to absorb the neutrons
as they are given off, thus slowing or
stopping the chain reaction.

TWO REACTOR TYPE®

There are two main types of reactors
in operation in the United States - the
pressurized water reactor (PWR) and
the boiling water reactor (BWR). About

NRC

A pressurized water reactor (PWR) circulates
water through the reactor under pressure. The
heated water goes (o a large cylinder called a
steam penerator where it heals anothar water
system to make steam, This steam spins the tur-

bine-generator to make electricity.

two-thirds of the reactors are pressur-
ized water reactors with one-third being
boiling water reactors.

The pressurized water reactor is a
two stage system which keeps the
water in the reactor under high pressure
so that it does not boil. Piping carries
this heated water to large cylinders
called steam generators. The heated re-
actor water flows through thousands of
tubes inthe steam generator. The tubes
are surrounded by a secondary water
vupply that boils and produces s'eam
which is carried away by pipes to spin
the turbine generator.

The reactor cooling water then re-
turns to the reactor to be reheated and
circulated back to the steam generator
again in a continuous loop.

The boiling water reactor is a single
stage system which allows the water in
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RADIOACTIVE WASTE
DISPOSAL

During normal o} ns, a nuclear
power plant generates .  types of ra-
dicactive wastes —used fuel (usually
called spent fuel), which is considered
high-level waste, and low-level wastes,
which include contaminated equip-
ment, filters, maintenance materials,
and resins used in purifying water for the
reactor cooling system. Other users of
radioactive materials also generate low-
level wastes.

Each type of waste is handled differ-
ently.

HIGH-LEVEL WASTE

The spent fuel from nuclear power
plants is currently stored in water-filled

pools at each reactor site and at cne
storage facility in linois. From one-
fourth to one-third of the reactor fuel is
removed and replaced during refueling.
Reactors are normally refueled every 12
to 18 months.

Spent fuel is highly radioactive since
it contains the fission by-products that
were created while the reactor was
operating. One characteristic of radio-
active material is that it decays or loses
its radioactivity at a set rate, Each radio-
active component has a different rate of
decay called its half-life —the time it
takes the material to lose half of its
radioactivity. Some fission by-products
have a half life of a few seconds, while
others have half-lives of hundreds or
thousands of years.

When fuel is first removed from the
reactor, the short-lived radioactive

Most of the highly-radioactive spent fuel removed from civilian nuclear power plants is stored in specially
designed water basins at the reactor sites. When a Federal high-level waste site becomes avallable the used

fuel will be moved there for permztant disposal.
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Commercial low-level radioactive waste has been shipped for many years 1o sites in Washington, Nevada,

and South Carolina.

for many years has been shippedto one
of three licensed commercial disposal
facilities. About 65 percent of the waste
volume is from nuclear power plants
and the remaining 35 percent is gener-
ated by hospitals, research institutes,
and other users of radioactive materials.
These facilities in Nevada, South Caro-
lina, and Washington are operated by
commercial firms but are regulated by
the states. At all three sites, the waste is
packaged and placed in burial trenches
and covered with soil.

In 1980 Congress provided that
each state is responsible for assuring
the availability of disposal capacity for
commercial low-level waste produced
in the state. States could cithar provide
frr disposal individually or by joining
together in a regional agreement. The
individual states or state groups are in
the process of selecting new burial

sites, or in some cases they'll use the
facilities that have been operating. The
additional disposal facilties are
expected to be in operatior in the
1990s.

TRANSPORTATION

About 3 million shipments of radic-
active materials are made each year in
the United States — by highway, by rail-
road, by aircraft, and by ship. Regulat-
ing the safety and security of these ship-
ments is the joint responsibility of the
U.S. Department of Transportation and
the Nuclear Regulatory Commission,

The federal regulatory system pro-
tects transport workers anc the public
by setting performance standards for
the packages and by setting limits on
the radioactive contents and radiation
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Cost estimates for decommission-
ing a large nuclear plant are $100 millien
or more, plus the cost of demolition of
non-contaminated materials. The NRC
decommissioning rules require utilities
to establish funds to pay for the future

decommissioning of their piants.

S nilar financial procedures are also
required for other tynas of nuclear facili-
ties, inciuding plants which prepare fue!
for nuclear power plants or process
radioactive materias.
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For additional information,
contact:

Office of Public Affairs
U.S. Nuclear Regulatory
Commission
Washington, D.C. 20555
(301) 504-2240
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Region i 475 Allendale Road
King ¢, Prussia, 4 19406

(215) 337-5380

101 Marietta Street
Suite 2800

Atianmta, GA 20423
(404) 331-4508

Region I

Regional PyYuc Affairs Offices ]|

23

799 Roosevelt Road
Glen Ellyn, iL 60137
(708) 790-5500

611 Ryan Piaza Drive
Suite 400

Arlington, TX 76011
(817) 860-8128

1450 Maria Lang
Walnut Creek, CA 94596-5368
(415) 9750200

Regina il

Region IV

Region V
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