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в.р. KONSTANTINOч
асаdеmiсiап ofAcademy
ofScieпces ofthe USSR

Petersburg Nuclear Physics Institute named аftеr
В.Р. Konstantinov (PNPI) was established in
1956 at the incentive of future academician Boris
Konstantinov as а brrrnch of Leningrad Physical
Technical Institute named after A.I. Ioffe. In
|9'7 | it Ьесаmе an independent organization
named аftеr its -гоuпdеr.

View of PNPI buildiпg соmрlех

PNPI is а multi-purpose institute. Its main
objective is to саrrу out basic and applied
researches using irradiation, nuclear materials
and пuсlеаr techniques to obtain new knowledge
about structure and fundamental properties-of
the matter. The Institute is located near Gatchina,
Leningrad region.

тhе Institute involves four scientific divisions;

Division оf High-Energy Physics,

Division of Neutron Research,

Division of Theoretical Physics,

Division of Molecular and Radiation
Biophysics.

The main scientific activities of the Institute are
as follows:

elementary particle physics and fundamental
interaction physics ;

nuclei physics and nucleaf reaction physics;

nanostructure and condensed matter physics;

physics and engineering of nuclear rеасtоrs
and accelerators;

molecular and radiological biophysics,
nanobiotechnologies;
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molecular and cell biology, genetics;

information technologies and computer-
aided science research;

use оf nuclear physical analysis methods in
nanotechnologies and applied fields including
health care.

Ву the Decree of the RF Government
No. 2125-r dt 30.12.2009 such Institute's unique
nuclear physical facilities as WR-M and PIK
research reactor complexes, STs-1000 reseaтch
ассеlеrаtоц с-230 synchrotron, Ts-80 cyclotron
were declared to Ье necessary for the activities
caried out Ьу National Research Centre
"Kurchatov Institute", which acts as а founder
of PNPI on behalf of the RF.

Prospects fоr the development
are primarily connected with the
completion оf construction and
commissioning of PIK facility,
which is l00 MW high flux
research rеасtоr. The rеасtоr
design is fit for simultaneous
neutron irTadiation research in
various scientific areas including
basic and applied tasks in
nuclear physics, condensed
matter physics, biology and
other natural sciences.

The Institute has 3 nuclear
research facilities. VVR-М
rеасtоr and "PIK physical
model" critical test bench аrе
now in operation. PIK research
reactor is under construction at
the moment. In 2010, to rеасh
first criticality and operate the
first commissioned facilities
Rostechnadzor's реrm ission was

of the Institute
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VVR-M5 FА based
оп U-Al fue]

j ].5

VVR,M5 FА based
оп UO, fuei

I.rR-М FА:
1 - head; 2 - collar; 3 -fuel еlеmепts; 4 - mоuпt

Relatively low pitch of FА (35 mm) makes
it possible to develop complex соrе loading
arrangements fit for housing large in-core
devices.

Reactor is in operation all day round. As а rule,
operation cycle lasts 1-2 weeks as реr test and
irTadiation programs. The reactor is shut down
fоr preventive maintenance fоr up to 3 months
depending on the scope of works on reactor
system examination, equipment rераir оr other
scheduled activities.

Cell square, сm2

FА active length, сm

Cladding thickness, mm

Fuel thickness, mm

Vоlumе segment filled with water

Enrichment, 0й

Fuel tube thickness, mm

Heat exchange surface реr unit of active part volume, сm2,сm-]

Operating time per year .........,.....З,500 h

Роwеr generation

thToughout lifetime....,........................,.94,800 MW,days

Operating personne1....... ........ 80 persons

3D-model of WR,M reactor
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теgt facilities

S"aeitities for studying сопdепсеd rnatt*r
physics

. 48-соuпtеr powder dffiactometer for
structaral studies (сhаппеl 1)

. Triuxial пеаtrоп spectrometer with doabled
mопосhrоmаtоr "Nе аtrоп-3 " (сhuппеl 3)

. "VectoF" small-aпgle dffiactometer
(сhаппеl 4)'

. "МеmЬrапа-2" small-angle diffractometer
(сhаппеl 5)

. Polgrized пеаtrоп dffiactometer (сhаппеl 6)

. saperpositioпal multi-section powder
dffiactometer (сhаппеl 9)

. Thermal пеаtrоп spiп-echo spectrometer
(сhаппеl 11)

The faciliф is being developed, adjusted and
tested, so that it could Ье used at plk rеасtоr in
future, where neutron Ьеаm flux will Ье suffrcient
fоr fine measurements of molecular compound
dynamic behaviour.

. Refl,ectometer with vеrtiсul dispersion
(сhаппеl 12)

The facility is designed for studying colloid пеаr-

surface layers, gels and interphase boundaries.
The facility is being commissioned and will be

used at PIK reactor.

. RPN-2M doable-mod,e polurized пеаtrоп
reflectometer (сhаппеl 1 3)

. Foar-circle dffiactometer for studying
mаgпеtiс апd crystalline strmctare (сhаппеl
13л)

. polarized пеаtrоп small апglе diffrac-
tometer with 3-D polarizatioп апаlуzеr
(сhаппеl 14)

. Low-temperatate hеliшm loop (LTHL)

. Two coshaa crystal dffiaction spectrome-
ters ate used for sfudying electronic structure of
chemical bonds of rаrе earths and transuranic
elements in complex compounds and nanopores
Ьу shifting Х-rау lines chemically.

. Jоhапп crystal diffractioп spectrometer is
used fоr studying electronic structure of light
metal bounds (e.g. Mn, Со, Fе, etc.) in materials
with specific physical properties (manganites,

cobaltites, ferites, multifeшoics, etc.) including
confi gurations with limited geometry.

ýaciliti*s for сошduеtiпg rеsеаrсlr in пш*lеаr
апd *lexnent*ry-p*rticle physies

. А set of devices for studyiпg fапсlаmепtаl
рhепоmепщ which ассоmрапу nuclear matter

scission (channels 1, 6). The device has lately
been used for the pioneer studies oftriple T-odd

correlative correspondence between yields
of charged light particles and neutrons in the

course of uranium isotopes ЬоmЬаrdmепt with
polarized cold neutrons.

. DEDM crystal dffiactioп faciliф
(сhаппеl 2), where neutron spin rotation due

to neutron interaction between а nettron and

interplanar electric field of -108 V/сm has been
detected while the neutron goes through silica
crystal. It allowed а new method of neutron
electric dipole moment search (neutron EDM
search) to Ье developed. This method is based on
neutron diffraction in the crystal without central
symmetry.

, А соmрIы of facilities for пеаtrоп actiyation
апd пеаtrоп fuтаdiпtiоп aпalyses (сhаппеI 8)

makes it possible to identifu both element
and isotopic compositions of various objects.
Their sensitivity allows nanogram quantities of
elements to Ье detected.

Due to long rеасtоr life an on-going program
of maintenance of reactor equipment and
systems Ьу replacing wom-out and out-of-date
equipment as well as Ьу establishing inspection
deadlines and allowable lifetimes is carTied out.

WR-M reactor is under author's supervision Ьу
NIKIET and is now а steady operating nuclear
facility. The Institцte has all required licenses
and permissions for rеасtоr operation.

Structural material samples to Ье used fоr objects
of atomic energy use, molybdenum targets for
99-Тс generator and t2aXe targets for producing
125I are irradiated in vertical channels and in the

rеасtоr core. vertical channels and the соrе are

also used to modify topaz minerals and саrrу
out other application works. Тhеrе аrе examined
6-7 thou patients а year in St.-Petersbourg using
99-Тс, but the demands for such examination
аrе higher than the capabilities of the rеасtоr.

Рrоtофре FAs for research reactors аrе tested in
the core and in the reactor circuit.

The reactor has the unique instrumentation and
test facilities to conduct in-core tests including
lоw-tеmреrаturе helium 1оор.

l
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VГR-М test.|acili.ties after rесопStпlсtiоп (iп prospect)
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The research in the following fields is carTied out

at the rеасtоr:

пuсlеаr physics,

elementary раrtiсlе physics,

condensed matter physics,

radiation mаtегiаl science.

radiobiology,

оthеr related fields.

The rеасtоr is also used to рrоduсе radionuclides
fоr medical and industrial putposes.

ý * ; 1 l, :- l; ,: ý i,i } iэ ;,: i,ij i i{lt 
ý 

: a ;, ; : !. i J l i;

The rеасtоr is used for joint rеsеагсh conducted
under the agreements between PNPI and lLL,
Academy of Sciences of the RF and Hungarian
Academy оf Sciences, as well as with IAEA, etc.

ji,€ ;li ;: ;э:". ii,l :i ;;,:э

Reactor utilization factor was 0.Зб in 201 1.

Complex examination of electrical equipment,
VVR-M building sttuctures and reactor CPS
was саrгiеd out.

PNPI operator's decision on extension of
VVR-M life till the end оf 2015 was made

and approved. The decision ш,аs agreed with
Rosalom State Соцрогаtiоп.

Al1 Teactor emergency exit coatings wеrе
rерlасеd with state-of-ar1 coatings which met

firе safety rеquirеmепts.

As а prospect for the development of lnstitute's
test facilities, а possibility of developing
cold and ultra cold neutron suреrsоurсе and

equipping WR-M rеасtоr ш,ith пеutrоп guide

hall is considered.

З]'il l,:.t; : ; ;i i i l il::u

A.I. oKoRoKo\,"
pro;fessor
Head of Dераrtmепt of Сопdепsеd Matter
Research

А.р. SEREBRO\,.
pl"ofessot,
Head оJ'Dераrtпепl of Netttroп Physics
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vT,ADIMIR ILлточSкY
Chief Епgiпееr of WR-Mreactol,
Tel, (81 371) 4-65-0З
Fax (81З71) З-00,55
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CPS control mеmЬеrs with separate drives, and
EurO,-based screen absorbers wеrе replaced
with mоrе reliable elements made of metal
hafnium at the same time.

Conversion to new CPS developed on the basis
of new elements was performed. Gd-based
burnable poison rods for FAs were designed
and tested in WR-M reactor. They make it
possible to increase rеасtоr cycle frоm 15 to З0
days without changing the rest оf the rеасtоr
equipment. F$. version was developed which
housed cavities fоr irradiation of surveillance
samples of vessel material.

Designated reactor equipment life is 30 years.
Removable units, such as vessel with the соrе,
almost all experimental channels, соrе and
support grid can Ье replaced during rеасtоr
operation.

Соrе vessel life is specified Ьу fast neutron
fluence, it should Ье clarified on the results of
surveillance sample tests with taking into account
operation cycling. Location of surveillance
samples during irradiation provides predictive
value of neutron fluence.

Initial vessel life was conservatively specified
as З years. Based on mechanical properties of
steel, which wеrе obtained in surveillance
sample tests, life can Ье extended up to 10 years.

In future it is possible to develop removable
vessel and modified fuel elements using low
absorbing stnrcfural materials which will allow
neutron flux in the rеflесtоr to Ье increased Ьу 1 .5

з90

42о

PIK core muр
] zirсопittпl FA shroud: 2 FAs tilh suryeillallc:e sапtр|еs

ф Tessel п1.1lеriаl; З Hf аЬsоrЬеr s(f,eells; 4 irradiated
sаtп1llе,s: 5 Gd^O.+ZrO. bшllttble улоisоп rod.s; 6 .|itel
еlеmепls with lot fue! с,опtепr (0.18 of raled t,alue)" 7 _fltel
elelllettls yt, ith rated fuel сопtепt

without changing the rb,hole rеасtог equipment
al-rd increasing in геасtоr роwеr. At the sаmе
time, the capabilities of in-core irradiation of
materials аrе enhanced and HEU consr-lmption
is rеduсеd.

F'As with irrеgulаr hexagon-shaped оr square-
shaped cross-section аrе used. FА uses
crucifbrrrl dispersion tuel elerTents installed

о1

FA for PIK rеасtсл,:

t fuel еlеmепt; 2 spacer cases; 3 .filel c:ellterliпe: 4 FД shroud (Е-]25 or E-l l0); 5 апglе di,splacer: б ЬurпаЬlе poiscп rгэсt

7 аmрочlе y,ith sчп,еillапсе sctпlples
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and emergency cooling system and pressurizer
of central experimental channel should Ье
disconnected.

Internal devices аrе cooled in some experimental
channels Ьу autonomous helium loops.

Hot neutron source capsule with high-
temperature graphite block is cooled Ьу reflector
water. Heat is transferred through graphite felt
1ауеr and walls of hot neutron source capsule.
Теmреrаturе of the block can Ье controlled Ьу
replacing helium with another gas.

cold and ultra cold neutron sources аrе cooled
Ьу appropriate cryogenic equipment. Liquid
deuterium, liquid hydrogen оr their mixtures аrе
low-temperature moderators used to obtain the
required neutron spectrum.

ýхреrýшв*ýtаl *apabilities
PIK rеасtоr is being built for а wide range of
users from academician circles, which know the
methods of neutron sfudies and have appropriate
expertise in equipment and hardware use. Not
only achievements and discoveries in various
natural sciences but handling of applied
problems аrе resulted frоm the development of
neutron and nuclear physical techniques and
their use in stшdying substances.

Fý*ixl test f*cýliti*s to Ье h*шs*d
iп tfue r**сtФr ýФý"е ýr&d rеfr**tФr
С е пtr al ежр erim епtшl с h апп е l
Maximum heat generation is up to 400 kW.
undisturbed thermal neutron flux in the channel
(Е<0.625 еV) is up to 4.6,1015 cm-2,s-1.

Fast пеutrоп flux is up to 6,1014 cm-2,s-l.

FAfor iп-соrе irradiatioп of materials

Mass of stainless steel samples loaded into the
cavity is -1.4 kg. Fast neutron flux (Е>1.2 МеV)
is up to 8,1014 cm-2,s-l.

Number of FAs - 2.

Hot пеаtrоп source

The facility is designed for conducting research
where hard neutron spectrum is used. It is high-
temperature graphite neutron scatterer. Neutrons
fоr physical experiments are withdrawn through
horizontal experimental channel 8.

Neutron spectnrm shitt in heavy-water rеflесtоr
increases neutron flux in the ofenergy range from

0.1 to 1.0 еV. Wave length at spectrum mахimum
is }, р 0.5 А. Fоr condensed matter dynamic
studies it offers an advantage in researching
intrinsic oscillations of molecules, optical
phonons and magnons, Stoner excitations and
excitons; fоr structural studies - in measuring
minimum atomic radius size.

cold uпd altra cold пеаtrоп source hoased iп
the verticml сhаппеl

It is designed for producing neutrons with
energies ofless than 10-2 еЧ }.: (1...15) А
Source working сhаmЬеr has sealed funnel,
100х190х200 mm, positioned strictly on the

center ofhorizontal experimental сhаппеl З.

Deuterium voiume .............................25 1

Тhеrmаl neutlon flux in the сhаmЬеr .....2.3,101acm-2,s-1

Fast пеurоп flux .....,............................,... 0.8, 1 0lr cm-2,S 1

Total heat generation ......................6 kW

Heat generation in 1iquid deuterium ...................2.7 kW

Heat generation in structural materials ............... З.З kW

Distance from the соrе centre ... 780 mm

Operating pressure ..................0.15 МРа

Рrеssurе in warm conditions...... 0.3 МРа

polarized cold апd altra cold пеаtrоп soarce iп
horizoпtal ехреrimепtаl сhаппеl 4-4'

The sоurсе is designed fоr producing cold and
ultra cold neutrons. position of the source in
the horizontal experimental channel 4-4' wtll

Localioп oJ'hol пеtttrоп srtttrc,e cttlэsule
wirh respecl to tlle COl,e

l
elоi,i

Ф}
\-"-/

Ilot п etttrrlll s оtп,се

capsltle

l
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6.0,101'1 сm 2,s-1

Fast neuron flux

Heat generation in working
medium of the сhаmьеr

Heat generation in worНng
medium of tubes

Heat geneTation in сhаmЬеr
structural materials

Heat generation in tuЬе
structuTa1 materials

Refl е cto r ехр erimeпtal с h аппе ls

Horizontal channels withdraw neutrons from

cold neutron sources, hot neutron sources

and directly frоm the reflector. Except for the

horizontal experimental channel 1 which is

oriented to the reactor core, the rest ofhorizontal
channels are tangential to the соrе. It reduces

fast neutron and gamma-background. TherTnal

neutron flux at channel outlet is (0.2...3),1011

cm-2,S-1. Three channels are walk-thTough. Most
of the channels and facilities аrе equipped with
neutron optical elements, such as neutron guides,

dedicated collimators and supetmiшors.

1 elecl rопlаgпеliс пlass-sepc]rrl lor
: tlL,lltl1]l1 ппlliп,lоt, lJlUl]l)l l1г.)Jlld!оt,

3 ч,уs ral cl i|li,acl iоп 11 elllro п polariz itlg spect1,o tlle l е r,s

1 rriaxial clystal ,\ресlrопlеlеl,hсtsесl оп polcu,ized пeutrolls

5 pol arized п еutrоп,s tпttll -апglе diJ|i,ac, tottteter

б mu ltirotr,lr t iпle,ol'fl ight SpeL,lro m elel,

7 соrrеl (Ili()п SPecl гоll1еlеr fоf stuclyiltg пеttlrоп beta-decaу

8 |ac:ilitl,for ,siarchiпg паirоп EDXI bl, сli|Jiасtiоп пethod

9 ti плечl|-flighl spec lro плеt er.|br Jissioп proclttct s

1 0 focttsillg dilfractioп gatllllla-sl)ecl rоmеlеl'

]] пvo-crystal dilJractioп Sресll1)lпеlеr
1 2 fottr-c,ircle di||rtlcti01 Sресlrоmеlеl,
l З 

-|Ып,сirсlе 
siпglе ctTýal d||fi,aclolпete| based оп polarized

11eLll1,oпS

l 1,sttpe rprls i tioпctl пltthi-s ecti оп роh,dеr d i||i,acl uпеtеr
1j multideteclrэr poy,der dilfi,actrltlleter
tб fotu-circle siigle спltаl di|fi,асlопlеtеr based оп lhermrll

11eLп1,o11 s

]7 Jacitit1, fоr tllea,sttt,iпg аSуmmеtп о|' gапtпlа-епlissirllt itt

the rеасliоп пр+dу
]8 triaxicl сп,stоl spесlrопlеtеr bctsed oll lllermal пeutrolls

Inclined experimental channels are handy to

house irradiation devices (low-temperature

helium 1оор, rabbit). These channels make it

possible to Ъеlесt optimal conditions in tetms of
iadiation Spectra and radiation роWеr density,

Vertical experimental channels аrе mainly

located in thermal neutron spectrum аrеа,

рIаппеd experimeпtal facilities to Ье mоuпtеd

at extracted пеutrоп Ьеаms

8

Distance from the соrе сепtrе
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low-activated steels to Ье used at NPPs;

neutronographical studies of internal stresses
in metals;

study of materials with superconductivity at
high tеmреrаturеs.

Main activities
Beam research complex with PIK rеасtоr is still
uпdеr construction.

То reach first criticaliф and operate the first
startup complex Rostehnadsor's license for
operation of the соmрlех with PIK nuclear
research reactor was obtained in 2010.

In FеЬruаry 201 1 loading of fuel into the rеасtоr
core was started, and PIK rеасtоr rеасhеd first
criticality as part of the first startup соmрlех.

In the пеаr future, neutronic characteristics of
PIK rеасtоr аrе to Ье determined, а number of
commissioning works are to Ье саrriеd out for
PIK reactor startup within the mix of the first
starhJp соmрlех, and PIK construction are to
Ье continued for commissioning а second and
succeeding construction complexes scheduled
uпdеr the program as well.

Р*rs*Nr*ёiЁý*g

Свпtхеt р*ý:ýФý

A.I. окоRокоч.
proJessol,,
Head oJ' Dераrtmепl о|' Сопdепsеd Matter
Research

А.р. SEREBROч
рrфёssоц
Head of Dераrlmепt оJ'Nеutrоп Physics

VLADIMIR NlАSяснЕто\,
Chiel Епgiпееt, ,,/ PlK t,c,lctor
Tel. (81371) 1-65-03
Fax Bl371) 3-00-55
п а s с h е t о v (ц р tl р i, s р Ь. r u

WEIP facility is used for studying methods of
hear,y water purification against protium and
tritium.

PIK РМ соmрlех is located on WR-M reactor
site. Shared engineering, security, power supply,
nuclear material control and account, radiation
monitoring and fire safety systems are used fоr
its operation. In tetms of its physical features,
PIK РМ is а nuclear facility with light-water
соrе and healy-water rеflесtоr.

FAs are dismountable with the possibility оf
any fuel element Ье replaced with а mockup.
Moderator (НrО) is supplied to the соrе Ьу аir-
hydraulic system which is used as sаfеф system
(additional protection) due to quick discharge of
moderator in response to the еmеrgепсу signals.
Preparation for experiment whereby personnel
stay in the critical assembly building is carTied
out only when moderator has been drained that is

"PIK рнYSIслL h{oDEL" CRITICAL
FлсILIтY
"PIK physical model" critical facility (herei-
паftеr referred to as PIK РМ) is designed
for research in physics and mechanics of the
rеасtоr under construction. Critical facility (СF)
complex is also used for training PIK operators.
РМ reached first criticality on 26.12.198З.

100 W PIK РМ is а full-scale mockup of PIK
rеасtоr which is uпdеr construction. In addition
to PIK РМ СЦ the complex includes 2 following
heavy water process plants designed for
studying heavy water production technology and
maintaining its quality during tests at PIK РМ:

pilot production facility fоr isotopic
purification (protium removal) оf healy water;

experimental semiscale facility fоr water
isotopic purification using method of isotopic
exchange on hydrophobic catalysts and water
electrolysis (WEIP facility).

'r1
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Nuсi*аr flre! eharaeteristics
FА design for PIK РМ СF is dismountable.
Geometrically similar absorbers which simulate
neutron absorption Ьу fuel can Ье installed
instead of fuel elements. These simulators are
based on boron carbide powder dispersed in
сорреr matrix. Such а design makes it possible
to speciflu а reactivity margin for specific test

рrоglаms without changing the number of
FAs but with maintaining the scattering and
absorbing рrореrtiеs ofthe соrе.

Dismountable FAs make it possible to try out
new соrе design approaches. Fuel elements
with lower fuel content can Ье installed near the
neutron trар providing the required fuel profiling.
FА includes 144 stainless steel displacers, which
can Ье rерlасеd with zirconium displacers or
bumable аЬsоrЬеr rоd mockups with various
Gd concentration. shrouds made of stainless
steel or E-1l0 (Е-125) alloy аrе used in FAs.
FА length is 1050 mm. In addition to dedicated
dismountable FAs, PIK standard FА sets are
used during experiments.

Сruсifоrm fuel elements installed as per
triangular lattice with pitch of 5.23 mm are
used in both sets of FAs. Active length is
500 mm. Fuel claddings аrе made of stainless
steel. The 9O%-enriched uranium dioxide
dispersed in Cu-Be matrix is used as fuel.
махimum total пumьеr of fuel elements in the

соrе is З858. Maximum weight of loaded 2З5U is
up to 27.5 kg.

FAs аrе centered in the support grid sockets Ьу
bottom nozzles. The оthеr structural parts are
made of steel.

Experiпrsntal capabilities
of рrк рм
CF еquiрmепt

Reactivity compensators used and additional
protection system based on water drainage make
it possible to work with lаrgе reactivity margins
which corespond to the design parameters оf
the reactor simulated.

Studies of critical parameters at fuП FА load and
any given position of CPS control mеmЬеrs аrе
envisaged Ьу replacing part of fuel elements
with simulators. This feature makes it possible to
identifi, роwеr distribution considering effect of
CPS сопtrоl members. СF can Ье used to study
mutual interference of cps control members at
any combination of their positions, to measure
reactivity coefficients related to reactor operation
tasks. Experiments at partial FА load аrе used
for justif,ring reactor first criticality and power
startup.

То verify and validate software the special
experiments with reactivity compensation means

l reП,ievahle_fitel еlеmепl сл, lпoсk-up
or bttrпalэle ctb.sorber rос!

FА.|оr PIK P1,I-,

2 spacer cases: 3 JiLel сепtеrliпе: 1 FД shroucl; 5 апglе di.splacer; б пtttitt cli.splclcet
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ration) frоm heavy \\,ater Waste (rvith deuterium

concentгation of 10 . . . 85 %);

to purify heavy water against tritium to the

level of less than 74 kBq/kg;

to conduct trial starlups fоr CECE,-process

technology developing and studying,

" :-

studies of plrysical characteristics of pII(

reactor]

- justification fог clranges in the соrе and

rеffЪсtоr designs fоr enhancing реrfоrmапсе of
operating rеасtоr;

study of radiological chaгacteristics of
designed ехреrimепtаl devices and fъcilities
ц,hiсh аrе housed in the соrе and heavy ш,аtеr

rеflесtоr; justification fЬr their safety;

verification
softwaTe;

of neutronics calculation

lnternatiCInal ýOорýrаtЁsкl

Characteristics of produced hydrogen isotopes

comply with worldwide standard and сочеr the

demands of domestic and foreign consumers,

Production program implemented at WEIP
facility mаkеъ it possible to сочеr the demands

of Russian entetprises and organizations for

heavy water and deuterium and to expofi а pafi

of pioducts (to Switzerland, the USA, China,

South Korea, Australia, Getmany).

N'Iain activities
In 2009, STC NRS issued а certificate for using

MCNP software at PNPI's nuclear rеsеаrсh

facilities and а license for operation of PIK
physical model. This fact made the necessary

margin to stafi up PIK rеасtоr. The results of
experiments carTied out at PIK РМ СF очеr

mапу years were used in validation of the

software. In 2010, personnel of СF and isotope

separation lab took part in preparation of
documents and equipment so that PIK reactor

could reach first criticality.

wEIp facility operation was maintained, orders

for producing highly concentrated healy wateT

and gaseous deuterium wеrе performed,

Based on techniques fоr measuring protium

in heavy water Ьу IR-spectrophotometers and

determining tritium activity concentration in

water samples the Federal Agency of Technical

Regulation and Metrology certified that

development of neutron dosimetry and

reactivity measurement techniques when

conducting experiments at PIK reactor;

development of commercial techniques for

reprocessing hеащr water waste and obtaining

heavy water including water purified against

tritium and gaseous deuteriuml

development of facility fоr isotope

purification of healy water, which is to Ье used

in PIK rеасtоr.
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