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* Pool type, light water cooled and
moderated reactor;

* First criticality of IRT-2000 was
reached on 18 September 1961,

* Up to 48 fuel assemblies in the
core - 14, 15, or 16 fuel rods in the
assembly.

* Fuel assemblies - EK-10 type
(10% enrichment), C-36 (36%
enrichment). Reflector- 13
graphite blocks.
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*» Cooling system - 3 pumps, special
ejector pipe, max. flow rate
540m3/h, 2 heat exchangers, ion
exchange and mechanical filters.

* Storage pool - maximum capacity-
112 fuel assemblies, connections
to reactor pool and hot cell
laboratories, 73 spent fuel
assemblies were stored up to July
2008.

 Experimental channels - 11
horizontal and 12 vertical,
maximum neutron flux on 2MW
thermal power- 2.10'3 n/cm?sec
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1961 - 1989 IAEA
* nuclear fission induced by * fundamental properties of
reactor neutrons: fission neutron — neutron charge

fragments mass and energy

distributions Ultra-cold neutron

production turbine

* neutron data - oy, value e investigations with cold

* neutron transport problem — neutrons
neutron diffusion properties .
: : * neutron dosimetry
of space non-uniform media
. * neutron activation analysis
* electron-positron pear

production in (n,Ar) reactions » effect of Mossbauer

* gamma-spectroscopy, (n,n’) * condensed matter structure
scattering study with neutrons
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Governmental decision No.332/May, 1999 to shutdown the IRT-
2000;

Governmental decision Ne 552 / July, 2001 to refurbish and
convert IRT-2000 into low power reactor of 200 kW.
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Reactor of thermal power A E E e eeeeeuees
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200 kW; B — s =
LEU fuel U-235 fuel (IRT-4M); | EE—
Seven horizontal experimental NI
channels;
Six vertical experimental
channels; F ] E

maximal fast neutron flux :
3.10'2 n/cm?s

maximal thermal flux: ‘
8.10'2 n/cm?s
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The future utilization of IRT-200 aims
to satisfy the society needs for:

* development and preservation of
nuclear science, skills, and
knowledge;

* implementation of applied methods
and research;

* education of students and training
of graduated physicists and
engineers in the field of nuclear
science and nuclear energy;,

* development of radiation therapy
facility.
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TRAINING AND EDUCATION
*Nuclear energy

*Radiation protection and radiological
engineering

*Physics and biology
*Public Education

APPLICATIONS
*Neutron Activation Analysis

*Radioisotope Production

*Material Structure Studies
*Positron Source
*Neutron-Nuclei Interaction
*Metrology

*Neutron Radiography

*Boron Neutron Capture Therapy
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* BNCT CHANNEL The MCNP model: 1. Horizontal channel 2. Fuel cell 3. Vertical
channel 4. Lead reflector (10 cm) 5. Filter/Moderator: Al(81 cm), PTFE (13 cm),
Cadmium (0.05 cm) 6. Lead photon shield (6 cm); 7. Lead collimator (90 cm);

« S. Belousov, M. Mitev, K. llieva, K. -Riley, O. Harling, IRT-Sofia BNCT Beam Tube Optimization Study, Journal
of Applied Radiation and Isotopes (2011), In Press,



http://dx.doi.org/10.1016/j.apradiso.2011.03.001
http://dx.doi.org/10.1016/j.apradiso.2011.03.001
http://dx.doi.org/10.1016/j.apradiso.2011.03.001
http://dx.doi.org/10.1016/j.apradiso.2011.03.001
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For the selected filter and collimator and for
reactor power 200 kW the following
estimations were obtained:

* The epithermal flux:
D, =6.58E+9 n.cm=.s

* The dose of fast neutrons in tissue per unit
epithermal flux :

Poin/®Pep = 2.90E-11 cGy.cm?

* The dose of gamma ray per unit epithermal
flux :

Pp,/®,,; = 0.543E-11 cGy.cm?

S. Belousov, M. Mitey, K. llieva, K. Riley, O. Harling, IRT-Sofia BNCT Beam Tube Optimization Study, Journal
of Applied Radiation and Isotopes (2011), In Press,


http://dx.doi.org/10.1016/j.apradiso.2011.03.001
http://dx.doi.org/10.1016/j.apradiso.2011.03.001
http://dx.doi.org/10.1016/j.apradiso.2011.03.001
http://dx.doi.org/10.1016/j.apradiso.2011.03.001
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4n - multidetector system ROMASHKA (Daisy) for The scintillations of each crystal are seen
gamma low activity measurements is assembled through a light guide by a photomultiplier
from 12 scintillators Nal(Tl) which are divided on tube. The pulses are sent to a summator of
two halves of 6 crystals with a special shape (like a amplitude and than to an amplifier, amplified
flower Daisy). The crystals measure in total are signals are supplied to a multichannel

16.6 | Nal(Tl) and they are placed in a cylinder with analyser or they are proceeded by a

the outside diameter 30 cm computer.
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The new experimental facility IRT-200 is crucial in order to
accomplish the aims of:

*Training and education in nuclear technologies

- Modern necessary equipment to carry out educational and laboratory
exercises
- Sustainable education, training and qualification of nuclear workforce

*Development and preservation of nuclear science, skills, and
knowledge

*Implementation of applied methods and research.
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* Conducting "stress tests" as
a targeted reassessment for
the safety reserves of the
equipment of the NPP
"Kozloduy" for natural events
that lead to severe accidents
In "Extreme external
influences"

* Conclusions of the performed “Stress tests*:

The investigated buildings and constructions comply with
the requirements of nuclear safety and respectively to the
licensing requirements and current legislation.
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Thank you for your attention!



