





The main idea of the chain reac-
tion is that neutrons generated

during ssion of 2®U nuclei per-
form ssion of other 2%U nuclei,
consequently the process be-
comes self-sustaining. The idea
of nuclear chain reaction was pro-
posed by Le6 Szilard at the rst

time, he patented his idea in 1936.
During ssion of 2%U, neutrons
with high energy leave the nucleus
and there is a very low probability
that they generate new atomic

ssion. Therefore, fast neutrons

shall be slowed down with the help
of neutron deceleration agents

(moderators) so that there is a
high probability that they gener-

ate new ssions. Hydrogen (H -0,
in the form of light water), deu-

terium (D0, in the form of heavy
water), coal (C, in the form of
graphite) and beryllium (Be) can
be used as moderator. Water is
the most widely used moderator
among those mentioned above.

In the case of small quantity of
ssile material, dominant major-
ity of neutrons generated during
ssions escape from the material
without causing ssion. Enhanc-
ing the quantity, the number of
neutrons causing ssion reaches
the value necessary for self-sus-

taining chain reaction. In the
case of fuel assemblies used in
the Paks Nuclear Power Plant, at
least 7 pieces are necessary for
self-sustaining chain reaction in

clean water; their arrangement

is the same as the form in the
reactor. In a fully loaded reactor

there are 349 fuel assemblies,
uranium-dioxide charge of which

is totally approx. 44,4 t. One fuel

assembly contains a uranium-di-
oxide quantity of 127,2 kg.

The number of neutrons in the
reactor shall be controlled since
the number of atomic ssions
and consequently the energy
release, as well, depends on the
guantity of neutrons. To regu-
late the chain reaction, neutron
absorber materials (cadmium
and boron) are used. The boron
steel control rods containing the

neutron absorber material (37

pieces of which are installed per
reactor in the Paks NPP) can be
lowered among ssile material

and removed from there, respec-
tively, regulating in such a way
the number of neutrons gener-
ating atomic ssion. In order to

decrease energy release in the
reactor, the control rods shall

be pushed into the active core of
the reactor, since they absorb a
part of neutrons just being about

to cause ssion, consequently
the number of atomic nuclei de-
composed decreases, therefore
also the power of the reactor de-
creases. To increase the power
more neutrons are necessary
that is the neutron absorbing

rods shall be pulled out. The con-
trol rods are mainly needed for

immediate intervention and for

shut-down of the reactor.
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MVM Paks Nuclear Power Plant Plc.

Address: 7031 Paks, P.0.B. 71, Lot No: 8803/17
Central switchboard and fax:

+36 75 505 000; +36 13551332

Website: www.atomeromu.hu

Facebook:
www.facebook.com/paksiatomeromu



