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N.A. Dollezhal succeeded in getting а pool-type
rеsеаrсh rеасtоr (IR-50) built in 1961. Being
а multipurpose rеасtоц IR-50 was efficiently
used fоr mоrе than 30 years, seming civilian
and defense purposes in the nuclear engineering
field. Its main applications were associated with
radiation protection physics and engineering,
with development of new shielding materials,

А logical conclusion to development of IRТ-фре
reactors was construction of the I\ry-2 rеасtоr at

the Sverdlovsk Branch ofNIKIET (OJSC "IRM"
today) in 1966. It was the first application of the
modular аррrоасh to equipment aшangement in
the practice of research reactor engineering, with
the соrе, primary heat ехсhапgец circulation
pump and pipelines аrrапgеd in the rеасtоr роо1.
Besides, implementation of another idea made it
possible to expand the experimental capabilities
of the reactor and to enhance the characteristics
of experimental positions thTough sectionalized
соrе layout, with each of the sections forming а
neutron trap. The modular configuration of the

соrе and the reflector made the reactor highly
adaptable to чаriоus experiments.

The experience gained Ьу the Institute's specia-
lists in designing and building reactors of the IRT
line helped to сrеаtе а whole пumЬеr of special-
purpose pool-type facilities, such as the training
reactors for the Navy - UR-5 (Leningrad) and
IR-l00 (Sevastopol), а rеасtоr RG-l fоr
activation analysis of оrе at the Norilsk Mining
and Metallurgical Combine, the SW-1 reactor
for medical and biological research (Moscow).

The research rеасtоrs built to NIK]ET designs
in countries outside the fоrmеr soviet union
and showing successful реtfоrmапсе include the

multipurpose pool-type IW-10 reactor (1,982,

ionizing radiation detectors, control and
protection systems for пuсlеаr facilities.

In the 1960s, research rеасtоrs of the IRT type
designed Ьу NIKIET appeared one after another
in the ussR and in оthеr countries. The most
important among them аrе listed below.

Libya) 10 MW in capacity and the isotope-
producing IW-9 rеасtоr (1984, Vietnam).

On the whole, mоrе than 20 research reactors
were built to NIKIET designs in foreign countries,
some of which are still in operation.

While working at expansion of the. reactor-based
experimental capabilities, NIKIET collaborated
with оthеr instifutes seeking to increase the

neutron fluх in а research reactor to the highest
possible level. NIKIET is the chief designer of а11

Russian high-flux reactors with power levels of
100 MW and mоrе (SM-2, MIR-MI, PIK under
construction, MBIR being developed).

High on the list of rеsеаrсh facilities is SM-2,
whose neutron flux level has not been sutpassed
yet Ьу any water-water reactor. SM-2 was
brought into operation with the thermal роwеr
of 50 MW on the RIAR site (Dimitrovgrad) in
196l. The philosophy underlying the rеасtоr
design belongs to S.M. Feinberg who proposed
placing а water trap having high thЪrmаl 

'

neutron flux in the center of а compact reactor
соrе. This rеасtоr was developed Ьу NIKIET
under guidance of N.A. Dollezhal and Yu.M.
Bulkin. SM-2 was designed fоr irTadiation of
rеасtоr material specimens, post-irradiation
investigation of their properties, accumulation of
transuranic elements, and experiments in nuclear

IRЪtype rеsеаrсh reactors brought into sеrчiсе iп the 19бOs

IKI:M Georgia, Tbilisi 1 959 8.0

IR-50 MOSCOW, NIKIET 1961 0.05

IRT-Sofia Bulgaria, Sofia 1961 2.0

IRT-5 Latvia, Riga 1961 5.0

IRT-4 Belarus, Minsk |962 4.0

IRT-8 NonheTT Когеа. Yongbyon 1965 8.0

IRT-5000 ITaq, Al-Tuwaitha 1961 5.0

IRT-MlFI Moscow, MEPhI |96,7 2,5

IRT-T Tomsk, TPU 196,7 6.0
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W
PIK is а unique neutron Ьеаm rеасtоц with
the steady-state neutron flux exceeding
5,1015 cm-2,s-1, which is part of the PIK rеасtоr
complex ofthe PNPI. When completed, the rеасtоr
complex will have а neutron source suitable for
а multiple rеsеаrсh in fundamental and applied
spheres of nuclear physics, solid-state physics,
biology, and other паturаl sciences, including
the рriоriф lines of science, engineering and
technology. PIK was brought to first criticaliф
on FеЬruаry 23,2011. Construction of the reactor
соmрlех is in progress, and the plan is to star1

physical experiments at the end of 2014.

While the PIK reactor can Ьесоmе а base high-
flux rеsеаrсh rеасtоr of shared uses for Ьеаm
studies, the multipurpose fast rеасtоr MBIR,
being developed Ьу NIKIET in the framework of
the Federal Target Рrоgrаm for Nuclear Energy
Technologies of the Next Generation for the

Period to 2015 and fоr а Longer Теrm to 2020,
is to Ье а multiuser facility for studies of material
behavior and production ofisotopes. It is expected
that MBIR, located on the site of the OJSC "SSC
R[AR" in Dimitrovgrad, Ulyanovsk Region, will
Ье brought into service Ъу 2020.

Construction of MBIR should ensure not only
continuity of the experimental and research
activities реrfоrmеd at the BOR-60 reactor but
also growth of the experimental capabilities of

the пuсlеаr sector. This reactor should provide
the highest ечеr neutron flux level (upwards of
5.5, 1 015 сm-2, s-1) and unprecedented possibilities
for experimental investigations in 1оор channels
with the use of various fluids similar to those

of the studied prototypes in tetms of ýре and
parameters.

NIKIET acts as chief designer of the following
domestic research reactors.

Thus, beginning in 1957, NIKIET specialists
together with their colleagues frоm design and

research institutes - first of all IAE as scientific
leader of mапу projects - paved the way fоr
dl.namic growth and а broad variety of nuclear
rеsеаrсh facilities, with their steady-state neutron

flux as the key раrаmеtеr increased Ьу mоrе than

two orders of magnitude - frоm 101З cm-2,s-1 to

5.0,1015 cm-2,s-l (foi the neutron flux in а pulse,

this value made 1017 cm-2,s-'). Очеr the same

period, mоrе than l0 water-water reactors wеrе

built outside the USSR to basic IRT and WR
designs.

The Instifute goes on working at creation of
high-flux research reactors with а wide spectrum

of experimental capabilities, such as PIK and

MBIR which аrе expected to Ьесоmе the pivots
of multiuser centers of intemational scale and

significance.

Research reactorý designed Ьу NIKIýT

VvR-M Tank PNPI (SRC "Kurchatov
Institute")

18.0 1959

SM-2 (SM-3) PressuTe vesse1 oJSc "SSC RIAR" 100.0
1961

(1993)

IR-50 Роо1 OJSC "NIKIET" 0.05 1961

MR Pressure tube, роо1
SRC "Kurchatov

InStitute"
50 1 96з

WR-ts Tank
Вrапсh ofFSUE

"NIFHI" l5.0 1964

lRT-2500 Pool RNUMEPhI 2.5 1 966

lчV-2
(lVV-2M) Pooi, modular OJSC "IRM" 15.0

1966
(1982)

IRT-T Pool TPU 6.0 \96,7

MIR-M1 Pressure tuЬе, роо1 O.ISC "SSC RIAR, i00.0 |967 (|9,75)

тRR-2
(IBR-2M) Pulsed, fast neutron JNRI 2.0 (l8З0 in

pulse) 1982 (2012)

IRv-M2 Роо1 FSUE "NIIP" ,1.0 2013 (рlап)

PtK Tank in а роо1 of heavy
WateI

PNPI (SRC "Kurchatov
Institute")

100.0 2014 (plan)

MBIR Sodium-cooled, fast, 1оор OJSC "SSc RIAK, 150.0 2019 (plan)
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