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Iп |946 а department of engineering physics

was formed as part of the Moscow Mechanical
Institute of Munitions to train skilled personnel

for the country's nuclear power industry and

science. The institute and the department were

both founded on the initiative of B.L. Vаппikоц
the People's Commissar for Munitions. The

establishment of the new department was
greatly contributed to Ьу I.V. Кurсhаtоц Ya.B.
Zeldovich and A.L Leypunskiy. In 1953 the

depaftment gave its паmе to the institute as

such, which саmе to Ье known since as Moscow
Engineering Physics Institute (MEPhI). Моrе
than 90 mеmЬеrs and corresponding mеmЬеrs

of the USSR and Russian Academies of
sciences wеrе heavily involved in the formation
and evolution of MEPhI. In different уеаrs
MEPhI employed such Noble Prize winners as

Academicians N.N. Sеmепоц I.Ye. Таmm, I.M.
Frапk, Р.А. Сhеrепkоч A.N. Sakharov andN.G.
Basov.

А number of MEPhI graduates (L.D. RуаЬец
V.N. Мikhауlоц A.Yu. Rumyantsev) headed the

Russian Ministry fоr Atomic Епеrgу in different
periods. At present time, thеrе аrе MEPhI
graduates holding senior positions in many of
the country's regions.

In 2009, Ьу а Russian government оrdеr, MEPhI
was reorganized into the National Research
Nuclear University "MEPhI" (MEPhI NRNU).
The purpose of the NRNU formation was to

give manning and innovative scientific support

to nuclear роwеr and other high-tech industries
in Russia's economic and social sectors through

training specialist staff in the University's mаjоr
disciplines based on consistent modernization
of the multilevel vocational training system in
а single educational environment, and through

integration of scientific, educational and

industrial domains.

MEPhI graduates research engineers, engineers,

bachelors and masters in top-priority fields
of science and technology fоr high-tech and

knowledge-intensive industries, as well as
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for such fields of innovations as radiation and

пuсlеаr technologies, nanotechnologies and

nanomaterials, medical physics and technology,

ecology and biophysics, information science

and information security. Apart from this,

MEphI trains expet,ts in international scientific

and technological cooperation, есопоmу,

management, technological and financial

monitoring and auditing of high+echnology
sectors of Russian and international economy,

MEPhI offeTs post-graduate programs of training

and саrriеs out fundamental and applied research

in top-priority fields of activities.

MEPhI NRNI has specialization in the following
fields of educational, rеsеаrсh and innovative

activities:

nuclear technologies and nuclear medicine;

fundamental properties of matter;

mоdеrп high technologies;

mоdеrп information technologies and

supercomputers;

management and есопоmу in the field of
high, primarily пuсlеац technologies.

MEPhI NRNU possesses unique facilities,
including the IRT MIFI nuclear research rеасtоц

subcritical assemblies, а neutron generator,

the NEvoD neutrino water detector with а

cherenkov detector and а position detector of а
high spatial and angular resolution, and electron

and ion ассеlегаtогs.
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А plaque с,сlпlпlеlпоrаtittg the lRT YlIFJ rettctor.t'ir.sl criricdli0:
al the геасlо| bttilcliпg

IRT MIFI сепtrаl room

The reactor has а three-circuit coolant system. The
zero cooling circuit is closed within the reactor

роо1 as such (соrе - pool) thanks to the use of
an injector. The injector creates the coolant flow
through the соrе that is three times as great as the
coolant flow produced Ьу the primary coolant
pumps, thanks to sucking in water directly from
the rеасtоr роо1. This makes it possible to reduce
the pump пumЬец the piping diameters and the
dimensions of the valves in the primary circuit,
which comprises four circulation pumps, а
primary circuit pipeline, fiчо heat exchangers and
shutoffvalves. There аrе twopumps forthe forced
circulation of the secondary circuit wаtеr between
the heat exchangers and the cooling towers (one
pump is working and the other one is standby).

&€ *э ё вв р *ý"ЁЪз ý:ýэъ gвэ **
азfl tPB* gýq.ъ iЪ€ýFЁ r*ж*8gрв"

Therma1 роwеr............. ..............2.5 MW

тhеrmаl пеutrоп flux
in the соrе, mах .ri.8,10r-'сm 2,s l

ёiкр*riявэ*ýв**а ý *аъра ЁэýЕýtý*s
g"*Ё tёt* ý*е'ý' &€ ý FЕ г*g*:€*рв:

The IRT MIFI rеасtоr offers broad experimental
capabilities, including:

up to 20 positions fоr verlical expelimental
channels (VЕС);

eight horizontal experimental channels
(НЕС) of the diameter 110 mm (4 channels)
and 160 mm (4 channels).
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IRT MIFI core mар:

m workiпs FA:

П beryllium block;

П water block;

l l DelyllIulп-wal?r block:

п kadblock;

П аlumiпum block;

Q vertical ехреrimепtаl сhаппеls;

Ф shimrod;

а aubmatic regulatioп rod;

О scram rod

То have neutron-capture theIapy of malignant
tumоrs introduced into clinical practice, plans
exist to use the nuclear rеасtоr as the platform
for establishing а specialized medical irradiation
frаmеwоrk. This is expected to Ье formed
through upgrading the thermal column ofthe IRT
MIFI's horizontal сhаппеl, the beam of thermal
and epithermal neutrons to Ье extracted into the
irradiation Ьох, which will Ье reequipped as а
patient reception rооm.

Furthеr evolution of the IRT MIFI rеасtоr is
defined Ьу the major objectives faced both Ьу
the university staffand the reactor personnel:

building the environment for preserving the
existing research capabilities ;

securing the coming of young professionals
into the nuclear science and technology
community and cultivating sаfеф culture in
sfudents and professional staff;

reviving the public confidence in пuсlеаr
poWer.

Siпlр|феd diagram qf the c,ooliпg.sl,slelll.
1 pltпtps: 2 iоп-е,rсhапgеrf lters; З heat е.rсhапgеrs

То achieve these goals, an integrated retrofit and
upgrading еffоrt is required to give the IRT MIFI
rеасtог extra sаfЫу and etficiency, This is the key
to рrеsеrчiпg the rеасtоr, which is the only опе
operated within а rTulti-discipline educational
establishment in the Еurореап рагt of Russia.

ALEKSANDR PORTNOV
IRT MIF] Reactclr Chief Епgiпееr
kl/fax: (49 5) 3 2 1-70-2 5
АДРоrtпоч(gпlерhi.rч
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thickness of 0.65 mm. The fuel slug diameter
is 7.65 mm and the 2З5U isotope enrichment is
6.5 %.

The maximum achievable breeding factor is 0.88.
No critical state can Ье achieved at the WER
scF because it does not have holes to insert fuel
elements in excess of the пumЬеr permitted. The
thermal neutron flux in the assembly's working
region is =108 cm-2,s-l.

The subcritical assembly simulates а WER
rеасtоr fuel assembly. Experiments are
conducted with fixed values of the fuel element
spacing in the subcritical assembly: 10.2 mm;
10.5 mm; 11.0mm; 11.5 mm; |2.7 mm:, lЗ.6 mm;
15.0 mm; 16.0 mm; 19.0 mm.

M*in flrýаý gf studies
The WER SCF is designed for:

studies in physics ofoperating and advanced
light-water rеасtоrs;

experiments to determine the benchmark
parameters of lattices with UO2, ThO2, UO2-ThO2

and UOr-GdrO, fuel at various water-to-fuel
ratios. The experimental data obtained are
used to support neutronic, nuclear constant and
rеасtоr пuсlеаr safety analyses;

training, rеsеаrсh and graduation project

рrоgrаms, as part of which students саrцl out rе-
search experiments;

laboratory training in physics of nuclear
rеасtоrs, including study of homogeneous
lattices and lattices that include heterogeneities
(absorber rods, advanced nuclear fuel, air оr
water cavities). This involves determination of
radial and axial distributions ofneutron reaction
rates and spectral functionals that represent the
ratios of the rates of the most important пеutrоп
reactions in nuclear fuel.

The UV-l SCF's subcritical assembly is а
rectangular aluminum-alloy welded tank (8)

of the depth 1250 mm and the cross section
550х550 mm. The tank's bottom and side faces
have а coating of 0.4 mm thick cadmium sheets.
The outside of the cadmium is сочеrеd with
1 mm thick aluminum sheets. Тhеrе аrе 100
process channels (7) with fuel elements, retained
with the aid of spacer grids (З). Each channel
lattice is square-shaped and has а spacing of 55
mm. The volume between the channels is filled
with water to the level, to which the process
channels are filled with fuel elements. Тhеrе
is an SNM-I4 neutron counter (4) placed in
the water between the process channels along
the assembly centerline to measure the interim
distribution of the neutron flux in the assembly
after the pulsed neutron source actuation.

UV_] URANIUM-WATER
SUBCR|T|CAL FAC|L|TY

The UV-l SСF is based in the training
laboratory's physical hall at MEPhI's Depart-
ment of Theoretical and Experimental Physics
of Nuclear Reactors. The UV-1 facility saw its
physical criticality achieved on 25.10.1983.

The UV-1 SCF comprises (see the figure):

а uranium-water subcritical assembly (1)
with the maximum effective breeding factor in
the assembly of K"u_*:0,80;

а fabricated welded pedestal (9) made of
standard rolled steel sections;

а pulsed source ofneutrons (2);

8 аЬsоrЬеr rods (ф. The аЬsоrЬеr rods аrе
inserted into the space between the process tubes
of rows 2 апdЗ (see the fueling mар);

SCF neutron field instrTmentation.
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з, ] 3, NATI)NAL RESEARCH NUсLЕдR UNII.ERSITY
" МОSСОИr ENGINEERING PHYSICS INSTITUTE "

UV_2 URANIUM-WATER
SUBCR|T|CAL FACILITY

The UV-2 SCF is based in the training
laboratory's physical hall at MEPhI's
Department of Theoretical and Experimental
Physics of Nuclear Reactors. The UV-2 facility
achieved its first criticality оп 04.1|.1912.

Маiп реrfоrmапсе
of the UY-z facility

Fuel .............., ................. Uranium-metal-

Number of fuel elements......................................,... 1 000

Моdеrаtоr...... Light water

NumbeT of process tubes in the соrе.......,....,.,...........100

Number of аЬsоrЬеr rоds in the core..............................8

Maximum achievable breeding factor ......................0.8 1

* With пatural сопсепtrаtiоп of isotopes

The lЛV-2 SCF comprises (see the figure):

а uranium-water subcritical assembly (2)

with the maximum effective breeding factor in
the assembly equaling К u_u":0.8l;

а graphite thermalyzer pedestal (9);

а radioisotope source ofneutrons (1);

eight absorber rods (5). The аЬsоrЬеr rods
can Ье inserted into the subcritical assembly Ье-
tween the process channels of rоws 2 and З (see

the fueling mар);

SCF пеutrоп fields instrumentation.

The UV-2 subcritical assembly is а rectangular
aluminum-alloy welded tank (8) of the depth
1250 mm and the cross section 550х550 mm. It
has 100 process channels (| with fuel elements,
retained with the aid of spacer grids (3). Each
channel lattice is square-shaped and has the
spacing of 55 mm. The volume between the
channels is filled with water to the level, to which
the process channels аrе filled with fuel elements.
Тhеrе is an SNM-14 neutron counter (4) placed
in the water between the process channels along

вз9
UГ-2 SCF core tпар

Очеrаll yielloJ'rhe UГ-2 S(|F
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Fuel ............... ........,....... Uranium-metal*

Number of ftrel elements.....,..,....,........................... 1 600

Моdеrаtоr....... ........ Wаtеr

Side rеflесtог,. Water. thickness > 80 mm

Lorver end rеflесtоr.......... Graphite, 600 mm

NurпЬеr оf process channels in the соrе................... 162

NumЬеr of instrumentation channels in the соrе.......... 1

Maximum achievable Ьrееdiпg factol ..,.................. 0,8З

* ll/il h п at ttr а l с о п с еп tr at i о t1 о|' i,s о t о р е s

SNN4-14 пеutrоп counter to mеаsurе the axial
distribution of the neutron 1]uх in the assembly.

The basis of the each process clrannel is its
body designed as an aluminum-alloy she11

plugged at one end. The shell has the iппег
diameter of 42 mm, the length of 1250 mm and
the thickness оf 1 mm. Тhеrе are grooves made
along the shell Гог fuel slugs (fuel elements) of
the outer dialTeter З7 mm to Ье placed coaxially
thегеiп such that thеrе is an air gap of 1.5 mm.
The process channels аrе huпg frоm the Ьеаm
shield using а system comprising а tube lock,
а steel rоре and а hook with а cone to retain
the tube in the Ьеаm shield. Тhеrе аrе l0 fuеl
elements in each channel.

The fuel elements contain urапium-mеtаl fuel

UVPSh SCF core mар,-

] tcпlk; 2 process r:haпtlels; З сltаппеl willt а пеtttl,слl

соl{пtеr; 1 ,side reflector

with natural concentration of isotopes. They
have the оutеr diameter of 37 mm and tlre length
of 102 mm, and have а l mrп thick leak-tight
aluminum casing.

The UVPSh SCF is designed for:

simulation and experimental study of
neutronic processes in urапiцm-wаtеr lattices;

- lаЬоrаtоrу training rеsеаrсh (as part of
practical соцrsеs in physics of reactors) to
experimentally determine the dependence of
the material parameter оп the uranium-graphite
lattice spacing.

-, -, ý{+]:+lНf {ddlýt l?.'.rF.tý,т' -' -

UC URANlUM-CRAPHITE
SUBCR|TICAL tAClL|TY
The UG SCF is based at the training laboratory's
physical hall at MEPhI's Department of
Theoretical and Experimental Physics of
Nuclear Reactors. The facility achieved its first
criticality on 20.04.1955 and was retrofitted in
\9,7з.

The UG SCF comprises:

а uranium-graphite subcritical assembly
designed as а rectangular prism of the height
З500 mm and the print-out dimensions
1800х 1800 mm, The prism is formed Ьу 16 layers
of graphite blocks (200х200 mm) that have holes,

into which fuel is placed, and the lower rеflесtоr
of the thickness З00 mm. The maximum effective
breeding factor is К u.*:0.8l ;

а radioisotope source of neutrons
accommodated in the lower layer's central tube;

а thermalyzer of the radioisotope neutron
source formed Ьу two lower layers of the

assembly and the reflector;

SCF neutron field instrumentation.

The uranium-graphite subcritical assembly
is composed of graphite blocks of the length

:fj1]::",' |Fл]: _11L_
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