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INTRODUCTION, BACKGROUND

Decontamination with high power LASER

Wordwide more than 430 NPP are under operation. Most of them are second
generation reactors and reaching the end of their lifetime in the next 15-20
years after elongation of the license.
The demand for new decommissioning technologies will be increasing in the
near future. The volume of the low and intermediate radioactive waste (LLW,
ILW) is more than 90% of the total.
The volume of these radioactive wastes should be reduced because the LLW &
ILW storages, repositories have limited capacity. The price of the buirial of the
LLW & ILW increases as the capacity of the repositories become full.
The reduction of the radioactive wastes can be done with decontamination
because most of the radioactive contamination is on or near by the surface of
the materials. The contamination are mostly radioactive isotopes with low &
intermediate activity. Only in special cases the radioactive nuclides are inside
the mattar by particle (neutron, electron, proton) irradiation (NPPs, particle
accelerators)

High power lasers can be used for decontamination porpuses. The laser
beam interacts with the radioactive nuclides at the surface of the material.
The laser beam is focused into the surface and generates very high
temperature at the focus point. The surface tension locally increases very
rapidly by the thermal expansion and the contamination are getting
isolated from the surface. The disconnected particles are colleted in a
HEPA filter by intensive air ventillation. The laser beam do not impair the
surface by the automatic reflection monitoring system.

Available decontamination technologies

Currently many exsiting decontamination technologies are available. These
technologies often produces high amount secondary radioactive wastes with
lower activity concentration. Another problem is that in many cases the surface
of the materials are breached.

Inside the reactor cooling pipes many corrosion particles are generated by the
dissolution of the metal. If the surface is breached by the decontamination
other secondary corrosion particles will be generated that produces LLW &
ILW again. To reduce the corrosion a new decontamination technology should
be used that not impair the protective layer of the surface.

The focused laser beam is moved by a CNC machine. The contaminated
materials are measured before and after the laser threatment automatically.
The decontamination factor can be increased by using acid or liquid
excipients to make cavitation, mechanical stress, evaporation, sudden
increase in volume and micro vibration at the focus point. If the
wavelenght of the laser light is high the penetration inside the surface and
thus the decontamination factor also increasing.

Summary
The decontamination with Laser is cheap, reliable, very effective, only
produces minimal volume radioactive waste, safe, the process can be
automated using CNC and surface monitoring detector systems, easy to
operate, the whole system can be shipped, fits in small places, it can be
used anywhere.

Hasta la Vista Contaminants!

