
3.8. L.Ya. KARPOV RESEARCH INSTITUTE
ОF PHYSICAL CHEMISTRY

The Obninsk Branch of the L.Ya. Каrроч
Institute of Physical Chemistry (NIFHI), which
is now part of the National Research Centre
bearing the same name, was set up in 1959
near the Town of Obninsk, Kaluga Region, for
extensive research in radiation chemistry and
solid-state physics as well as in оthеr spheres
of atomic energy uses. Its base facilities аrе the
VVR-с rеасtоr and а hot cell lаЬоrаtоrу.

The wR-c rеасtоr has seen пumеrоus studies
associated with various fields of science and
technology, such as radiation material science,
physics of semiconductors, analyses of ultrapure
materials, radiation-induced роlуmеr destruction,
radiation chemistry of diluted aqueous solutions,
tests of biological objects fоr medical рuцроsеs,
simulation of sечеrе accidents, etc.

The Obninsk Вrапсh is а major supplier оf
radiopharmaceuticals - more than 20 types of
which аrе оf its own development - and medical
products.

Following the Nuclear Medicine Рrоgrаmmе, а
Neutron and Neutron-Capfure Тhеrару Соmрlех
is being built around the WR-c rеасtоr to
NIKIET's design in cooperation with the
Medical Radiological Research Сепtrе (MRNC
RAMN), IPPE, IATE, MEPhI. The idea behind
this project is to set up а medical and scientific
centre of neutron therapy on the basis of the
Obninsk clinical facilities of MRNC RAMN.

The WR-c reactor supports, among other
studies, the activities of the Neutronography
Centre where scientists analyse the structure
and composition, the structural changes and
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properties of substances and materials, as well
as special-purpose products and assemblies.

The WR-c reactorwas the country's first facility
whеrе radiation processes were developed for
nuclear doping of semiconductors, to Ье later
implemented at other Russian research and
production reactors. Today, the rеасtоr produces
strategic semiconductor materials of excellent
quality fоr state-oЁthe-art instrumentation.

Besides, the Institute's rеасtоr is employed in
development of technologies for production
of high-perfotmance, heat and moisture-
resistant, extended-life radioactive iodine
sorbents for а new generation of filters to clean
atmospheric emissions from nuclear rеасtоrs
and radiochemical facilities.

The WR-c reactor bttildiпg
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3.8, L.Ya. KARPOI/ RЕSЕдRСН INSTITL|TE оF РНYSIСдL CHEMISTRY

WRl reactor (yertical sectioп):
1 , dispeпsiпg сhаmЬеr; 2 - uпder-reactor rооm; З thermal

соlumi : 4 - mоуаЬlе shield block; 5 reactor yessel ; 6 - support

riпg; 7 - optical deyice; 8 CPS rоd; 9 - hапdliпg mесhапislп;

]0"- vепtilаtiоп liпеs; 1] vertical experimeпtal сhаппеls;

]2 - thermal shield; 1З horizoпtal ехреrimепtаl сhаппеl;

14 reactor core; 15 сопсrеtе shield; 1б , рrimаry рumр
сhаmЬеr

The rеасtоr core comprises 70 fuel assemblies

of the WR-c type аrrапgеd in а cylindrical
Separator (vessel). The bottom ofthe sераrаtоr is

а support grid, with its openings accommodating
the end-pieces of fuel assemblies. То prevent

radial movements of fuel assemblies, restraining
segments аrе provided at the separator's inner
periphery. Every WR-c fuel assembly contains

five tubular fuel elements of hexahedral cross-

Section.

The rеасtоr соrе contains cps rods whose

location is shown in the соrе mар.

The reactor has а two-circuit cooling system.

The primary circuit includes: 5 reactor coolant
pumps (RCP); 3 heat exchangers; pipelines and

valves. The circuit volume together with the

reactor tank is 40 mз. The structural material of
primary pipelines and components is stainless

Steel.

The secondary circuit includes: circulation
pumps; pipelines and valves; а mechanical-draft
tower.

The secondary pipelines are made of stainless

steel, with cast-iron valves in them. The reactor

heat is removed Ьу the secondary coolant to the

atmosphere through а 4-section mechanical-
draft tower.

The primary circuit is filled and made up fiom
tanks. In the event of leakage, water would Ье

collected in а special drainage reservoir. In such

1 CPS rod; 2 FA cell; 3 - ехреrimепtаl сhаппеl

а case, the core would Ье sprayed with wаtеr

from the makeup tanks, which would have been

rеturпеd frоm the special drainage reservoir Ьу

еmеrgепсу cooling pumps.

The cycle of the rеасtоr operation at nominal

por"i without refuelling (reactor campaign) is

-l00 horrr. long. At the end of the campaign,

the reactor will Ье partially refuelled, with
one оr two spent fuel assemblies removed to

the storage facility and replaced with fresh

assemblies. The planned rеасtоr outages

will Ье used for equipment maintenance and

preparations for experiments.

The primary heat exchangers, the secondary

pumps and, partly, valves were replaced, and а

iрей Гuеt storage facility was built in line with
the WR-c Reactor Upgrading Рrоgrаmmе,

Tank internals with beryllium and zirconium
alloy components were manufactured; the tank

is going to Ье redesigned. The upgrades are

expected to Ье completed Ьу 2015.

Шхреrimепtпl cnpabilities
of YYR-с
The WR-c rеасtоr is designed for а broad range

of experiments and applied rеsеаrсh.

The reactor tank accommodates 28 vertical
experimental channels passing through the tank

bottom and thimbles. six vertical channels are

located in the соrе separator.

l/I1R-c core mар.
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3.8. L.Yа. КАRРоIl RESEARCH INSTITUTE OF PHYSICAL CHEMISTRY

Hot cells

Five horizontal experimental channels аrе
brought to the separator, which also has а niche
for а mobile experimental device attached to it.

The experimental channels сап house various
devices: loops, irTadiation capsules, rabbits,
etc. The capsules are inserted and removed Ьу
handling devices thTough special channels in the
shielded lid ofthe reactor.

Apart frоm the rеасtоц the соmрlех includes
9 heavily shielded and 10 lightly shielded hot
cells, as well as а distributed transport system
provided with biological shielding, а radwaste
treatment station, а radwaste storage facility, and
а mechanical rераir deparlment.

Since 1980, the reactor has been producing
medical radioisotopes and their associated
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