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The Institute of Physics and Engineering of the
National Research Tomsk Polytechnic University
(FTI TPU) was established Ьу а resolution of
the Scientific Council of the University in 2010
thrоugh amalgamation of the Research Institute
of Nuсlеаr Physics (founded in 1958) and two
university depafiments: Physics & Engineering
and Natural Science & Mathematics. The Tomsk
Polytechnic University саmе to mаrk а new
stage in development of technical education in
Siberia. Frоm the day of its foundation (April29,
1896), the University trained about one hundred
thousand specialists; in fact, it had а crucial effect
on the еmеrgепсе and development of the higher
technical school on the terTitory stretching frоm
the urals to the pacific ocean.

Напds-оп trаiпiпg at the IRT:-T

The Instifute has at its disposal а unique complex
of facilities, such as: nuclear rеsеаrсh reactor
IRT-T; electronic synchrotron "Sirius" (fоr
1.5 GеV); а cyclotron with the pole diameter
of 1.2 m; high-current pulsed electron and ion
accelerators; а microtron; and an electrostatic
accelerator (fоr 2.5 МеV).
The main scientific work areas of the Institute
include basic research in пuсlеаr and theoretical
physics, nuclear reactor physics and engineering,
medical physics, solid-state physics, neutron
activation analysis, and оthеr scientific and
applied activities. Today, the base facilities
of the Institute аrе the rеsеаrсh rеасtоr IRT-T
and the cyclotron. These facilities аrе used Ьу
students of energy-related disciplines fоr hands-
on and laboratory studies.

Two facilities - the electronic synchrotron
"sirius" and the nuclear research reactor - аrе on
the list of unique research facilities of national
significance.

The facilities sеrче for fundamental studies
in: nuclear and elementary-particle physics;
interaction of charged particles with crystalline
structures; radiation material science; pulsed-

бЗ4050, Tomsk,
рr, Lenina,2a, TPU, FТI

Теlерhопе: (З822) 42-39-80
Fах: (З822),+2-З9-З4

E-rnail: Гti(@tprr.ru
http ://lvrr,lv.tpu.ru/htmi/lti.htm
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Name............. .........IRT-T

Тhеrmаl роwеr..,.......... ............6 000 kW

Yеаr of first criticality .................,..,.1 967

Status.............. In operation

Operation time (as of 2012) .......45 years

Ьеаm technologies; generation of high-curTent
beams of сhагgеd parlicles and strong pulses оf
miсrоц,.аче radiation; пuсlеаr rTedicine.

The lnstitute's пuсlеаг rеsеаrсh rеасtоr
has а unique technology fоr production оf
technetium-99 generators for radiological
laboratories of medical institutions. The process
line was put into ореrаtiоп uроп its acceptance Ьу
а Ministry of Health commission in compliance
with the iпtеrпаtiопаl rеquirеmепts for
production of рhагmасеutiсаls (GN4P standard).

The IRT-T rеасtоr operation has been uпdеr the
Institute's management since ОсtоЬеr 1, 20l 0.

The Institutehas gotlicerrses fromthe RF Ministry
of Health and the siberian Gostekhnadzor
for production, storage and transporlation of
technetiцm gепегаtоrs.

ч.р. KRIvoBoKoV
Professoц Dr. Sc. (Phys.&Math)
Pro-rector Direclor ofthe IпSlitLlte
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The side rеflесtоr of the соге is made of squаrе

beryllium blocks.

The fuel assemblies аrе of the IRЪЗМ type,

made of 8 оr б tr-rbes.

The rеасtоr соrе iS immersed irr the роо1 at а depth

of 6.5 m. The pool is enclosed in mass concrete

which serves the рuгроSе of biological shielding,
The pool water acts as coolant, mоdеrаtоr, top

rеflесtоr and biological shield.

The рrimаrу circuit provided fоr соrе cooling

includes the rеасtоr tank rvith built-in retention

and distribution rеsеrчоirs, ап ехtеrпаl retentiotr

rеsеtтоir, rеасtоr coolant pumps, ап еmеrgепсу

cooling рumр, heat exclrangers, pipelines and

valves.

Fuеl mеаt lепgth

The stainless steel tank, which serves as the

rеасtог роо1 lining, is found in the аlumiпum
tank. Рrimаrу ulater is cooled in heat exchangers

Ьу serTice water of the sесопdаrу circuit, with

heat rеmочеd to а cooling tower.

::.,,

The experimental capabilities of tlre rеасtог аrе

Jit t-or а broad sресtrum studies.

The horizontal channel НЕС-4 is used for

neutron transmutation doping of silicon.

One of the lrorizontal channels has а facility
installed tЬr irTadiation of specimens at cryogenic
tеmреrаturеS.

Studies on neutron activation analysis аrе

in progress. The determination methods fЬr

В asic IRT-T сопJigurаtiоп :

ý 
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neutron activation analysis of material

fоr geological exploration activities and

improvement olthe analytical capabilities of the

University;

rTodification of crystalline stl,uctures Ьу

пеutrоп and gamma radiation;

expansiorr of the rапgе of radioisotope

products.

The lаЬоrаtоriеs set uр аrоuпd the IRT-T

rеасtоr рursuе joint activities ъ,ith specialized

laboгatoiies in соuпtriеs of the ClS and beyond,

Рriпсiраl collaborators :

. National Laboratories of the USA (Oak

Ridge, Вrооklrачеп, Pacific Nofth West, Los

Alamos, Sandia);

. GТ Semiconductor Materials Со" Ltd
(China, Beijing);

. National Nuclear Cet,tter of the Institute оf
Radiation Safety and Ecology (Kazakhstan):

. NucleaT Research Сепtеr of the N4ongoliar.

National University;

. Topsi1 Semiconductor Materials A/S,

Dепmаrk;

. Wacker-Chemic. GmЬН, Gептапу.

In 2011" the IRT-T utilization tЪсtоr was

estimated at 0.32.

Along with the mаiп lines of activities, desigп

of the гаdiаtiоп monitoring System foT the IRT-T

buildings was finalized and passed the State рееr
rечiеw.

Engineering solutions were adopted aTrd

tесйпiсаl assignments Wеrе pfepared fоr design

of the hot ceil building and for construction of
the three-stoTied laboratory building,

Hist*ry
Between the time of startup tn 196'7 and 1970,

the IRT-T соrе had fuel assemblies made of
Е,К-10 rods with 10 % enrichment in 2з5U and а

graphite reflector. Тhе rеасtоr power was 2 MW,

The first upgrades of the IRT-T took рlасе in

1971, whепЪе соrе shroud was replaced, Оп

completion of those activities, the соrе was

lоаdЪd with IRT-2M fuel assemblies whose

enrichment in 2З5U was as high as 90 0%, and was

provided with а beryllium reflector, The reactor

роwеr саmе to 2.5 MW.

In July 1977, when an accident occured with

loss of tightness of the reactor роо1 lining and

failure оi heat exchangers, it was decided to

shut the rеасtоr down for retrofitting, Those

operations completed in 1984 included:

replacement of the reactor роо1 lining with

that of steel 5 mm in thickness, whose surface

was finished Ьу one-side electropolishing;

change of the ejector-type соrе cooling

circuit for а once-through one;

installation of the primary and secondary

cooling pipelines of an increased diameter and

five hЙехсhапgеrs, each with the heat rеmочаl

аrеа of 200 m2; construction of а three-section

cooling tower of sprinkler design with the

second-ary coolant flow rаtе up to 2l00 m3l

installation of new CPS, instrumentation and

control SyStemS, radiation monitoring and power

supply systems, а special ventilation system, and

а liquid radwaste collection system,

At the final stage of the upgrades, the rеасtоr

core was loaded with IRT-3M fuel assemblies

and а beryllium rеflесtоц and an outer "thermal"

assemblywas built frоm beryllium blocks,

In June 1984, the IRT-T was brought to first

criticality. During the first-power operations in

Decembbr of the same уеац it was proved that

the reactor could wоrk steadily at the design

power level of б MW without overloading its

systems.

The first-power activities showed that the reactor

роwеr could Ье raised to 11.5 MW without апу

significant modifications in the safety-related

systems.

|/iet ol'the IRT-T core iп the pool
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