


Mining of uranium ore

Although in different concentra-
tion, but the uranium is available
all over the world. The average
concentration in soil is 3-8 g/t;
there is also approx. 5 mg of
uranium in every cubic meter of
seas and oceans. Exploitation of
uranium ore from the earth shell
is generally profitable if the ura-
nium concentration reaches the
value of 0,5-5 g/kg.

Enrichment

The natural uranium dominantly
consists of 238U and only its 0,71%
is represented by 23U isotope.
The fuel of the most prevailing
light water moderator nuclear
power plants contains low-en-
riched uranium (2-4,5% 23°U),
consequently the natural ura-
nium shall be enriched: the share
of uranium-235 atoms shall be in-
creased "“to the detriment” of the
uranium-238.

The two most commonly used
methods for isotope enrichment
are the gaseous diffusion and
the gas centrifuge process. Their
common feature is that they use
uranium-hexafluoride and utilize
the mass difference between
uranium isotopes. Since isotopes
can be separated by these meth-
ods with low efficiency (due to
the relatively small mass differ-
ence of 0,86%), therefore more
devices are connected one after
the other.

Fuel element
production

The uranium-hexafluoride con-
taining uranium enriched to the
necessary extent is converted
into uranium-dioxide during se-
guential steps, and the uranium-
dioxide is pressed into pellets
by means of a powder metal-
lurgy procedure. These pellets
are filled into fuel pins which are
mounted into fuel assemblies.

Utilization in the
power plant

Fuel pins of Paks reactors con-
tain cylindrical pellets with a
height of approx. 9 mm and a di-
ameter of 7,6 mm. Uranium pel-
lets are placed into a tube (the
clad) made of zirconium-niobium
alloy, with a length of 2,5 m and
an outer diameter of 9 mm, which
is filled up with helium gas, and
then sealed hermetically. The
clad prevents release of fission
products into the cooling water.
The fuel pellet and the clad to-
gether represent the fuel pin.
Since one by one movement, re-
placement of the more ten thou-
sand fuel pins would practically
be unsolvable, the fuel pins are
grouped into bundles. Fuel bun-
dles (fuel assemblies), used in
the VVER-440 type reactors at
Paks, are of a hexagonal geom-
etry and contain 126 fuel
rods each.

The active core of the reactor
is the space part of some cubic
meters loaded with fuel assem-
blies where the chain reaction
occurs. The fuel element “burns
up” during a period of some (3-5)
years, its fissile material content
decreases, fission products and
nuclei heavier than uranium gen-
erated during different nuclear
reactions. Consequently, the
core shall be “reloaded” after a
defined period: during this opera-
tionthe spent fuel is removed and
the fresh one is loaded. The ac-
tive core of Paks units is formed
by 312 fuel assemblies, 37 control
rods and cooling water which is
also used as moderator. One fuel
assembly is connected to the
lower end of all 37 control rods,
and these fuel assemblies get
into the core when withdrawing
the rods. With the new type fuel
enriched to 3,84% and 4,2%, re-
spectively, even a burn-up cycle
of four and five years can be real-
ized.




Interim storage

The radioactivity of spent fuel
is so high that it shall be cooled
to avoid its melt due to heat re-
leased during decays. In addition,
the intensive radiation shall be
separated from the environment.
These two tasks are simultane-
ously solved by the spent fuel
pool. At Paks spent fuel bundles
are stored in the spent fuel pool
under safe circumstances for a
period of three-five years. After
that the spent fuel assemblies
are transferred in robust casks
into the interim storage of spent
fuel where their disposal is en-
sured until 2047.

Final disposal

Spent fuel and high-level waste
shall be disposed so that they
are reliably separated from any
living being, environmental im-
pact and ground water for a long
period. Ground water-proof geo-
logical formations are suitable
for this purpose, which have not
been changed during geological
ages. A possible solution for Hun-
gary is to dispose it in the clay-
stone in the vicinity of village
Boda. The principle of “defence
in depth"” used at reactors is also
valid in relation to final disposal.
Fuel assemblies are placed with
multiple safety in the deep geo-

logical repository established in
the earth shell. A professional
programme was started for re-
searching the possible site.

A part of spent fuel generated
in the world is used to produce
new fuel by means of reprocess-
ing. Opportunities being inherent
in spent fuel are not utilized in
many countries so far.
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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 1355-1332

Website: www.atomeromu.hu

Facebook:
www.facebook.com/paksiatomeromu



