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AO «'HU HAWAP»

PACNOJIOXEHUE

St. Petersburg
1650 km

MOCKBA

Moscow
960 KM

BJIVDKAWLLVE
MEXAYHAPOHbIE
ASPOINOPTDI:
CAMAPA (140 KM),
VIIbSIHOBCK (90 KM)

THE NEAREST
INTERNATIONAL
AIRPORTS:

SAMARA (140 KM),
ULYANOVSK (90 KM)

YNbAHOBCK

Ulyanovsk
90 km

HVXXHUIN HOBrOPOS, A2t M Al
Nizhny Novgorod 1150 km HOBOCUBUPCK
500 km Novosibirsk

2400 km

QDMMI/ITPOBFPA,U,

Dimitrovgrad

CAMAPA

Samara
160 Km

Hay4yHo-unccnenoBaTenbCkmMii UHCTUTYT aTOMHbIX PEAKTOPOB
pacnonoxeH B 7 KM K 3anagy ot ropoga AumutpoBsrpaga
YnbsiHOBCKOM 0651acTu, Hepganeko oT peku bonbwon YepemwaH —
npuTOKa pekun Bonru.

OnMUTPOBrpag HaxoAWUTCs Ha NepeceyeHn TPAHCMOPTHBIX NyTen,
COeAVHAIOLMX €BPOMNENCKYIO U a3MaTCcKyto YacTn Poccun
no HanpasneHuto MockBa—Yda, 4To o6ecneyYnBaeT ycTon4meoe
ABTOMOOUIIBHOE U XXeNe3HO[0POXHOe COObLWEHNE C APYTMMU PErMOHaMM
CTPaHbI.

LOCATION

Research Institute of Nuclear Reactors is located at a distance of 7 km
from Dimitrovgrad, Ulyanovsk region, close to the Bolshoi Cheremshan
river, a tributary of the Volga river.

Dimitrovgrad is situated at the crossing of the transport routes
connecting the European and Asian parts of Russia (Moscow-Ufa
direction) providing a stable car and railway communication
with other regions of the country.



AO «THU HUNAP»

MUCCUA

NMOBbILWEHWUE KOHKYPEHTOCNOCOBHOCTU

N IIODOEKTUBHOCTU AEATEJIbHOCTU
FrOCKOPMOPALUUN «POCATOM» A1 OBECIMNEYEHUA
AONTOCPOYHOI0 YCTOUYUBOIO PA3BUTUSA
ATOMHO-3HEPTETU4YECKOIO KOMNJIEKCA

N DKOHOMUKU POCCUN

IMPROVING THE COMPETITIVENESS AND EFFICIENCY
OF THE ROSATOM STATE CORPORATION ACTIVITIES

M I SS I 0 N TO PROVIDE THE LONG-TERM SUSTAINABLE DEVELOPMENT
OF THE RUSSIA'S NUCLEAR ENGINEERING AND ECONOMY




RIAR JSC

CJ10BO
AVNPEKTOPA

AO «HU HNMAP» 6onee 65 net octaeTcst KpynHENLIMM
B Poccun 1 mmnpe Hay4Ho-mnccnenoBaTenbCkMM LEHTPOM,
npenoCcTaBAAOWUM HayKOEMKIME BbICOKOTEXHOMOMMYHbIE YCYr
Mo NPOBELEHWNIO LUIMPOKOIO CMEKTPA IKCNEPUMEHTANbHbIX PeaKTOPHbIX
1 NocnepeakToOPHbIX NCCef0BaHNN.

B Hay4YHO-MPOM3BOACTBEHHOM KOMIMJIEKCE NPEeAnpUATUS, CObpaBLIEM
B eMHOE Lenioe Bce HeobXoaMMble 3N1EMEHTbI AN UCCIeL0BaHWN
B 06/12aCTV aTOMHOW NPOMbILLIEHHOCTK, 3a/10KeHa 6a3a AN NOCTOSHHOMO
Pa3BUTUS, OCHOBOW KOTOPOTro BCeraa bbiiv 1 OCTaloTCS YYEHbIE,
BbICOKOKBANIMULMPOBAHHbIE MHXEHepPbl U paboyne MHCTUTYTa.

3a nocnepHwue pecatunetus F'HL HUMAP nobuncs mexayHapogHoro
NPU3HAHUS W YCNEXOB BO BHEAPEHUN HAYKOEMKMX TEXHOMOMNI

M npoaykunn aoepHoro, Hay4Horo 1 MegmMumMHCKOro HasHa4yeHu4A. A A T 30B
° .

ABNAACH KIIHOYEBbIM HAYYHO-TEXHONIOMMYECKMM U MPOU3BOACTBEHHbIM
ueHTpom lfockopnopaummn «PocaTtom» Mo paspaboTke 1 BbiMycKy Alexander Tuzov

BbICOKOTEXHOJSIOMMYHOW MHHOBALMOHHON NPOAYKLUN, BOCTPEOGOBaHHOM

B Pa3/IMYHbIX OTPacnax npomsblwneHHocty, FTHL HUWAP BuauTca Takum
1 B ONTOCPOYHONM NepcnekTmee. CTpaTernsa MHCTUTYTa HaleneHa

Ha BbIMOJIHEHWE CUCTEMHOM PYHKLMUN UCMbITaTE/IbHOMO SSAEPHOrO LLeHTpa
1 COBEPLUEHCTBOBAHWE CyLLECTBYIOLWMX AAEPHO-IHEPreTUYeCcKmnx
TEXHOJIOTUN.

APPEAL OF DIRECTOR

For more than 65 years RIAR JSC remains the largest Russia's and world's research center that provides science-
based high-tech services on a wide range of reactor experiments and post-irradiation examinations.

The research and production complex of the Institute, which has brought together all the resources
and capabilities necessary to carry out investigations in the field of nuclear engineering, has laid the foundation
for constant and continuous growth, the backbone of which has always been the researchers, the highly
qualified engineers and technicians of the Institute.

For the last decades, RIAR JSC has achieved a worldwide recognition and success in applying science-based
technologies and products of nuclear, scientific and medical purpose. Being a key ROSATOM's scientific
and production center for the development and output of high-tech innovative products demanded in different
sectors of industry, RIAR JSC appears to keep its positions in the long-term perspective as well. The strategy

of the Institute is to function as a testing nuclear center and to advance the existing nuclear energy
technologies.

3ATOCNEAHUE AECATUNETNA MHCTUTYT JOBUIICA MEXXOYHAPOOHOIO
NPWU3HAHUA W YCMEXOB BO BHEAPEHWM HAYKOEMKUX TEXHOJIOTU U MPOLYKLINN
AOEPHOIO, HAYYHOIO 1 MEAVLMHCKOIO HASHAYEHWA

FOR THE LAST DECADES, THE INSTITUTE HAS ACHIEVED A WORLDWIDE
RECOGNITION AND SUCCESS IN APPLYING SCIENCE-BASED TECHNOLOGIES
AND PRODUCTS OF NUCLEAR, SCIENTIFICAND MEDICAL PURPOSE




AO «HU HAWNAP»

NMCTOPUA
MHCTUTYTA

HayyHo-unccnenoBaTenbCkmi UHCTUTYT aTOMHbIX peakTopoB co3aaH B 1956 rogy no MHMUMaTMBE akageMnka
N.B. KypyaToBa anst UHXeHEpPHbIX Y HAaYYHbIX MCCNIe[0BaHMI B 06/1aCT aTOMHOM 3HEPreTUKM.

3a nepBble fecsTb NeT 6blN0 NOCTPOEHO HECKONbKO PeaKTOPHbIX YCTAHOBOK Pa3fIMYHOro TMNa,

a K 1976 rofy Ha NnowanKe MHCTUTYTa YXXe AeiCTBOBaIN MaTepuanoBefyYecKknin, PpaanoXMMUYeCcKnin
N XMMUKO-TEXHOIOMMYECKUI OMNbITHO-UCCNeA0BaTENbCKME KOMMMIEKCHI.

B 1994 rogy MHCTUTYTY NPUCBOEH CTaTyC rOCYAapCTBEHHOIO Hay4YHOro LeHTpa Poccuinckon depgepaumnn.

B 2008 rogy M'HL, HUMAP npolen 3Tan akuMoHMPOBaHUsS B cocTaBe locyapCcTBEHHON Kopriopaum
Mo aTOMHOW 3Heprumn «PocaTom».

C MOMeHTa CBOEero co3gaHua u no cerogHsawHnm aeHs FHL HUMAP — kpynHeiwmnin B Poccnn Hay4YHbI LEHTP.
WNHCTUTYT NpefocTaBnseT ycayr no obny4yeHnto n nociepeakTopHOMY UCCIe0BaHNIO MaTePUANOB U U3Lenui
aTOMHOM TEXHWUKM; pa3pabaTbiBaeT MHHOBALMOHHbIE TEXHONOMMU U3rOTOBMIEHMSA, NepepaboTKn TonInBa
A0epHbIX PEAaKTOPOB M YTUIM3aLMN PASUOAKTUBHBIX OTXOA0B, A TakXXe NMPOU3BOAUT PAANOHYKINAbI U
WUCTOYHUKN MOHU3NPYIOLLEro N3yYeHUs A8 HaYKKU, MPOMbIWAEHHOCTU U MeAULMHBI.

BACKGROUND

Research Institute of Nuclear Reactors was founded in 1956 under
the initiative of Academician 1.V. Kurchatov for engineering
and scientific research in the nuclear power engineering area.
For the first ten years, several nuclear facilities of different types had
been constructed. By 1986, RIAR had operated material science,
radiochemical and chemical-technological installations.

In 1994, RIAR got a status of State Scientific Center of the Russian
Federation.

In 2008, RIAR was reorganized and became Joint Stock Company,
a part of the ROSATOM State Nuclear Energy Corporation.

At present, RIAR is the major Russia's research center. The Institute
renders services in irradiation and post-irradiation examinations
of materials and items used in the nuclear engineering. RIAR provides
innovative technologies for the fabrication and reprocessing
of nuclear fuel as well as for the disposal of radwaste. RIAR produces
radionuclides and ionizing sources for scientific, industrial
and medical purposes.




RIAR JSC

STAIDbI NMYTW

2020

MogepHusauuns
peakTopa CM-3

2016

MNpncBoeHwue cTaTyca
MeXxayHapoaHOro LeHTpa
uccnenoBaHui nog arngon MATATS

2011

PeweHne o co3gaHuun
nonndyHKLMOHaNbHOMO
pPagnoXMMmM4eCcKoro
NCCNefoBaTeNbCKOro KOMMJIeKCa

2008
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N
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1991

Co3paHune oTaeneHus
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MoctaHoBneHne CoBmmnHa CCCP
O CTPOUTENbCTBE OMbITHOM CTAaHLMN

2018

BbiBOA, 13 akcnnyaTaumm peaktopa ACT-1

2014

Havano perynspHoro npon3BoacTBa
MonnbpeHa-99

BbiBOA, 113 3KCMTYyaTaLumUu

peakTopa PET-10/1

lNocTaBKa NnepBow NapTnu

TBC peakTopa bH-800
BMbpoynnoTHeHHbIM MOKC-Tonnneom

2010

PeweHwne o co3gaHunun peaktopa MBNP
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rocyjapCTBEHHOr0 Hay4yHOro LieHTpa

1983
MNyck peakTopa
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1961 Myck peakTopa APBYC

MNyck peaktopa CM

1959 — 1

[MocTaHOBNEHME
CoBeta MuHuctpos CCCP
06 opraHuzsauum HUNAP




AO «HU HAWNAP»

PUSUKA

U TEXHUNKA
AOEPHDbIX
PEAKTOPOB

PeakTopHbI nccnegoBatenbcknin komnnekc AO «MHLL HUMAP» oka3biBaeT WWMPOKUIA CNEKTP KOMMEepPYeCKmX
YCNyr CTOPOHHUM OPraHM3aLusam, B TOM YMce 3apybexHbIM, U BKITIOYAET B cebs LecTb AeNCTBYOWMX
nccnefoBaTeNbCKUX AAePHbIX YCTaHOBOK.

OCHOBHbIE HAMPABJIEHUA PABOT

o Mony4yeHne 3KCNePUMEHTaSIbHbIX AaHHBIX N0 GU3KKe, TeNNodunsnke, TENNOrMAPABANKE,
BbIXOAY U PacnpoCTPaHeHNo MPOAYKTOB AeNeHus, moBefeHuIo TBaoB, TBC 1 matepuanos,
HeobXoAMMbIX AN BepUdMKaLMM PacHETHBIX NMPOrpamm, Pa3paboToK No NePCNEKTUBHbIM PeakTopam
1 06ocHOBaHMWs 6e30MacHOCTU AeNCTBYIOLWMX PEAKTOPOB MHCTUTYTA.

® MogenvMpoBaHMe CTaLMOHaPHbIX U NepexoHbIX PEXMMOB 3KCMyaTaumm T8anos 1 TBC,
NCCNefoBaHMe UX XapaKTEPUCTUK B PA3SIYHBIX PEXMMAX, BKIOUASA YCIOBUS MPOEKTHbIX aBapuii.

® Pa3paboTka METOAOB N TEXHUYECKMX CPeACTB AN nccneaosaHus TBC, TBIM0B U UX pparmMeHToB
B aBapUMHbIX YCIOBUSX B PeaKTOpaXx U pafuaLMOHHO-3aLLMTHBIX KaMepax.

® PazpaboTka METOAMK, SKCMEPUMEHTAIbHbIX YCTPONCTB U BHYTPUPEAKTOPHbIE UCCNIEA0BAHUS MEXAHUYECKMX,
3/1eKTPO- U TENNOPU3UYECKMX XapPaKTEPUCTNK MAaTEPUANOB AN SAEPHBIX PEAKTOPOB.

® Pa3paboTka M UCMbITaHUS TEXHUYECKUX CPeACTB ANS ANAarHOCTUKM COCTOSIHUA SAEPHBIX SHepreTUYecKmnx
YCTAaHOBOK U 1x 6e30MacHOM 3KcnnyaTaumu.

® PaspaboTka, cozgaHne obnyyaTenbHbIX TEXHONOMMIN U HapaboTKa TPAHCMNYTOHWUEBBIX 3/IEMEHTOB, M30TOMHOWM
NPOAYKLUMM PA3NNYHOr0 Ha3HaYeHWsl, 06lyYeHne MaTePUAsIoB C Liefbio U3MEHEHMS UX GU3NYECKUX CBOMCTB.




RIAR JSC

PHYSICS

AND TECHNOLOGY
OF NUCLEAR
REACTORS

RIAR JSC operates a Research Reactors Complex that consists of six research reactors and renders a wide range
of commercial services for off-site organizations, including foreign ones.

KEY ACTIVITIES

® Generation of experimental data on the physics, thermal physics, thermo-hydraulics, fission gas release
and behavior of fuel elements, fuel assemblies and materials used to verify calculation codes, to develop
advanced reactors and to justify safety of the RIAR's reactors under operation.

e Simulation of stationary and transient operational conditions for fuel elements and fuel assemblies
and examination of their characteristics under different modes, including design-basis accidents.

e Development of methods and technical means to examine fuel assemblies, fuel elements and their fragments
under the accidental conditions in the reactor and hot cells.

® Development of techniques and experimental rigs for in-pile examinations of mechanical, electrical
and thermo-physical characteristics of reactor-intended materials.

® Development and testing of devices to be used to control the state and safety of nuclear facilities.

® Development and implementation of irradiation technologies as well as accumulation of transplutonium
elements, isotopes of different purposes and irradiation of materials to change their physical properties.

BK-50 PBT-6 PBT-10/2

VK-50 RBT-6 PBT-10/2
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PEAKTOP CM-3

BbICOKOMOTO4YHbIN
MCCNEQOBATENIbCKUN
PEAKTOP,
EAVMHCTBEHHbIN

B EBPOTIE,

rOE HAPABATbIBAIOT
Mn30TOon 252Cf

BblCOKONOTOYHbBIN nccnefoBaTenbcknii peaktop CM-3 —
KOPMyCHOM BOA0-BOAAHON peakTop, paboTarowWwmii Ha MPOMEXYTOUHbIX
HEeWTPOHax. YHUKaNbHOCTb peakTopa COCTOUT B TOM, YTO OH ABNSIETCS
OAHVM 13 CaMbIX BbICOKOMOTOYHbIX CPeAM BCEX NCCIef0BaTEeNbCKMX
peakTopOB MM1Pa, YTO NMO3BONSET NPOBOAUTb YCKOPEHHbIE UCMbITaHUS
MaTepuanoB A0 O0NbLIMX 3HAYEHUIN (IIOeHCa HEUTPOHOB
M HapabaTbiBaTb TPAHCMNYTOHMEBbIE 3/IEMEHTHI.

B KOHCTPYKLMW peakTopa peann3oBaHa naes Nony4yeHns BbICOKON
NAOTHOCTN MOTOKA TEMIOBbIX HEUTPOHOB B 3aMeAISIIOLLEN JTOBYLUKE
B LLEHTPEe aKTUBHOM 30HbI.

TennoBas MOLLHOCTb peakTopa Jlo 100 MBt

MaKcuManbHasi MAOTHOCTb MOTOKA HeTPOHOB:
TennoBsbIX (B LleHTPanbHO NIOBYLIKE) 5,0-10° cm ™"
6bICTPbIX (B aKTUBHON 30HE) 2,310 tm™c”
Yucno sueek obnyyeHus:

B Ll@HTPasIbHOM NOBYLLKE

B TOMIMBHOWM YaCTN aKTUBHOM 30HbI [lo 28

B oTpaxatene

HAIMPABJIEHUA
NCMOJib3OBAHUA

® YCKOpEHHbIE BbICOKOAO3HbIE UCMbITaHWUA CYLLECTBYHOLMX
1 NepCrneKTUBHbIX TOMIMBHbIX, KOHCTPYKLIMOHHbIX M MOFMOLLAI0LLMX
HEWTPOHbI MaTepuanoB A5 AAePHbIX PeakTOPOB
Pa3NYHOro Ha3HaYeHMs.

e HakonieHune N30TOMOB TPAHCMTYTOHMEBbIX 3/1eMeHTOB (24'Am, 243Am,
244Cm, 298Cm, 249Bk, 252Cf) 1 paAMOHYKIMA0B MPOMbILIIEHHOTO,
MeAVLMHCKOro M Hay4YHOro Ha3HAYeHMUS C BbICOKOM yaeNbHOMN

akTuBHoCTbio (7°Se, 192Ir, 8°Co, 89Sr, 188\, 63N, 177Lu, '53Gd, **Fe, 113Sn,
125| 131|)
, .




RIAR JSC

REACTOR SM-3

Reactor SM-3 is a vessel-type water-cooled moderate-energy neutron

reactor. The reactor is unique in that it is one of the highest-flux research HIGH-FLUX

reactors in the world, enabling accelerated testing of materials at high RESEARCH REACTOR,
neutron fluences and the production of transplutonium elements. THE ONLY IN EUROPE
It is a unique reactor since it has one of the highest fluxes in the world ACCUMULATING 252Cf

allowing accelerated testing of materials at high neutron fluences.
The reactor design provides high thermal neutron flux density
in a moderating trap located in the core center.

Thermal capacity

Maximal neutron flux:
thermal (in the central trap)
fast (in the core)

Number of irradiation positions:
in the center
in the core
in the reflector

RESEARCH AREAS

® Accelerated high-dose testing of the existing and promising fuel,
structural and neutron-absorbing materials for various types
of reactors.

e Accumulation of transplutonium elements isotopes (**'Am, 243Am,
244Cm, 248Cm, 24°Bk, 2°2Cf) and radionuclides with high specific activity
(7556, 192|r, SOCO, BQSI’, 188W, 63Ni, ”7Lu, 153Gd, 55Fe, 1135n, 125|,131|)
for industrial, medical and scientific application.
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PEAKTOPDI PbT

PEAKTOP PBT-6
PACIMOJIOXEH B O4HOM
PEAKTOPHOM 3AJIE

C BbICOKOMNOTOYHbIM
PEAKTOPOM CM-3,
OTPABOTABLLUUE TBC

KOTOPOrO UCMOJIb3YIOTCA
B KAYECTBE TOMJIUBA,
NPEAHA3HAYEH

DNA UCMbITAHUA SAEPHOMN
TEXHUKWN N HAPABOTKU
99M°

PBT-6 1 PBT-10/2 — peakTopbl 6acceHOBOro TMMa, B Ka4ecTse
TOMNIMBA B HUX UCMOSb3YIOT TENOBbIAENSOWME COOPKH,
oTpaboTaBLwme B peakTope CM-3.

OcCHOBHble fOCTOMHCTBA peakTopoB PET — npocTtoTa
1 GYHKLMOHANBbHOCTb KOHCTPYKLMM, 0becneunBatoLein BO3MOXHOCTb
hOpPMMPOBAHMSA YCNOBUI 0ONYYEHUs 33 CHET M3MEHEHUSI pa3mepa
N KOHUrypaLnm aKTUBHOM 30HbI; 4OCTYMNHOCTb 3KCMEPUMEHTANIbHbBIX
KaHasoB B npouecce obnyyeHums.

K ofHOM 13 BOKOBbIX FpaHel akTUBHOM 30HbI peakTopa PBT-6
NMPVMbIKAET 3KCNepUMeHTanbHbI cteHa «KOPTYC», B KOTOpPOM NpoBoaAT
WCMbITaHWS KOPMYCHBIX MaTEPUANOB SAEPHbIX YCTAHOBOK
C MOZENTIMPOBAHMEM LITATHbIX YCIOBUIA UX 3KCMTyaTaLmm
N MPOMEXYTOUYHbIM OTXXMIOM 06/1y4aeMbIx 06Pa3LLoB.

TennoBas MOLWHOCTb peakTopa:
PBT-6
PBT-10/2
MakcumasnbHas NIOTHOCTb MOTOKa HEMTPOHOB:

6 MBt

10 MBt

PBT-6 2,2:10% cm -

PBT-10/2 1,0'1014 e
Yucno kaHanos O6ﬂyquV|ﬂ:

PBET-6

PE1-10/2

HAMNPABJIEHUA UCNMOJIb3OBAHUA

® VccnenoBaHus B 06nacTv peakTopHOro MaTepuanoBefeHus C LieSiblo MoNTyYeHNs IKCMePUMEHTAbHbIX
JaHHBIX U U3y4YeHNsl 3aKOHOMEPHOCTEN U3MEHEHNS CBOVMCTB KOHCTPYKLMOHHBIX M TOM/IMBHBIX MaTepuanos
nof obnyyeHnem, a Takxxe 060CHOBaHUS PaboTOCNOCOOHOCTN HOBbIX MaTEPUASIOB, TEXHONOMMIA
N KOHCTPYKLMI B MPOLEecce PeakTOPHbIX UCMbITaHWUIA U34eNni AAePHON TEXHUKMN B YCIIOBUSX, MOLENUPYHOLLMX

WTaTHbIE.

e HakonneHne pagnoakTUBHbIX M30TOMOB 41 HAay4YHbIX McCnefoBaHMin u meanumHbl (311, °°Mo).

o floepHoe nernpoBaHne KpeMHUs (B HacTosILLLEE BPEMS BbIMOSIHAETCS IEFMPOBAHME C/IUTKOB KPEMHMSA
AvameTpom Ao 120 MM 1M 0CBanBaEeTCSA TEXHOOMUS TErMPOBaHUSA CIMTKOB guameTpom 4o 300 mm).

® PaguaumnoHHOe OKpallMBaHME MUHEPAsOB.




RIAR JSC

REACTORS RBT

Reactors RBT-6 and RBT-10/2 [-t tors that utilize SM-3
eactors an /2 are pool-type reactors that utilize REACTOR RBT-6 SHARES
spent fuel assemblies as fuel.

The key advantage of the RBT reactors is a simple and functional design THE REACTOR HALL

that provides setting irradiation conditions by changing the core size WITH HIGH-FLUX
and configuration and access to the experimental channel during REACTOR SM-3, USES FUEL
irradiation. ASSEMBLIES SPENT
The KORPUS experimental facility adjacent to one of the RBT-6 core IN REACTOR SM-3,
edge simulates the operating conditions of nuclear facility vessel materials INTENDED FOR NUCLEAR

and allows for an intermediate annealing of samples. ENGINEERING TESTS

Thermal capacity:

RBT-6

RBT-10/2
Maximal thermal neutron flux density:

RBT-6

RBT-10/2
Number of irradiation channels:

RBT-6

RBT-10/2

RESEARCH AREAS

e Material science-related research to get experimental data and study
the mechanism of changes in structural and fuel materials under
irradiation as well as to justify the performance of new materials,
technologies and components during in-pile tests under the conditions
simulating the standard ones.

e Accumulation of radioactive isotopes for medical and research
purposes (31, °*Mo).

e Silicon doping (at present, silicon ingots 120mm in diameter are doped;
technology to dope 150mm ingots is being assimilated).

® Radiation coloring of minerals.

1
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PEAKTOP BOP-60

PEAKTOP BEOP-60
MCNONb3YETCSA

A9 UCMbITAHUN
MATEPUANOB SIAEPHOMN
TEXHUKW, MPOU3BOACTBA
PAJVOHYKNAOOB,
3NIEKTPO3HEPTUN

N TEMJIA

PeakTop BOP-60 — OmbITHbIA peakTop Ha ObICTPbIX HENTPOHaX
C HaTpMeBbIM TenIoHocUTeneM. PeakTopHas yCTaHOBKA MCMONb3yeTcs
L5t OTPabOoTKM TEXHONOMMI BbICTPbIX PEAKTOPOB C HATPUEBBIM
TennoHoCHTeNleM U NPOBEAEHUSA UCMbITaHWI TOMMBa
N KOHCTPYKLMOHHBIX MaTEPUANOB A5 MePCNeKTUBHbBIX PEaKTOPOB
Ha ObICTPbIX HEMTPOHAX, @ TaKXe A5 BbICOKOLO03HOro obyyeHus
KOHCTPYKLMOHHbIX MaTePUanoB SAEPHbIX PeaKTOPOB Pa3HbIX TUMOB
M NPOM3BOLCTBA SNEKTPOIHEPIMUM U TEMNOCHAOXEHUA 30aHUIN MHCTUTYTA.
B aKkTMBHOI 30HEe BO3MOXHO OAHOBPEMEHHOE pasMeLLeHne
[0 12 06nyyaTenbHbIX YCTPOMUCTB C KOHCTPYKLMOHHBIMU MaTepuanamu,
a Konm4yecTBo 0b6/1ydaTesibHbIX YCTPONCTB C KOHCTPYKLMOHHBIMM
MaTepuanamn B GOKOBOM 3KpaHe He pernameHTUpyeTcs.
McnbiTaHWA peakTOpHbIX MaTepuanos NPOBOAATCA B OCHOBHOM
719 NepCcreKTUBHBIX POCCUNCKUX PeakTOPOB C HATPUEBBIM
N TSXKenomeTannmyeckum ternnoHocutenamm (BH-800, BH-1200, BPECT,
MBMWP), HO MCMBITBIBAIOTCA TaKXKe U MaTepUanbl 3apyOeXHbIX 3aKa34MKOB.

Tennosasi / aneKTpuyecKas MOLHOCTb peakTopa
MakcrmanbHas NIOTHOCTb MOTOKa HEUTPOHOB
CpepHeropoBas BbipaboTka:
I
TENJI0BOV 3HEPIUM ANS HYX[ Tennodukauum

HANPABJEHUA NCCNEQOBAHUN

e lcnbiTaHWa 3KCnepuMeHTanbHbix TBC ¢ nepcnekTUBHbLIMU BUAAMW SAEPHOr0 TOMNIMBa
(MOKC, HUTpUuaHOe, MeTannyeckoe).

BbicoKoA03Hble UCMbITAaHWUS ayCTEHUTHbIX, CbeppVITHO-MapTeHCMTHbIX M oncnepcnoHHO-YyNPOYHEHHbIX

oKkcuaamu ctanen ans 6uICTPbIX PEAKTOPOB, HOBbIX TUMOB KOHCTPYKLMOHHbBIX MaTepManos
LNS AAEPHbIX PEakTOPOB C TEMIOBbIM CNEKTPOM HEATPOHOB.

® llccnepoBaHuma No Gu3mnke 1 AMHaAMKUKE C Lienbio BeprudrKaLm pacieTHbIX KOL0B
[Ns PeakTopPOB Ha ObICTPbIX HEMTPOHAX.

® HakonneHue paiMoakTUBHbIX M30TOMOB A5 HAYYHbIX UCCIEA0BAHNN U MELULMHBI.

12



RIAR JSC

REACTOR BOR-60

The BOR-60 reactor is a test sodium-cooled fast reactor. The reactor
is used to test sodium-cooled fast reactor technologies and to test fuel
and structural materials for advanced fast reactors, as well as for high-dose
irradiation of structural materials of nuclear reactors of different types
and for electrical power generation and heat supply to the buildings
of the Institute.

It is possible to place at least 12 irradiation rigs with structural materials
in the core at the same time, and the number of irradiation rigs
with structural materials in the lateral blanket is not limited.
Reactor BOR-60 is a sodium-cooled fast test reactor. The reactor is used
to test fast sodium-cooled reactor technologies, fuel and structural
materials for advanced fast reactors as well as for highdose irradiation
of structural materials for other reactors.

Reactor materials are tested for the promising Russian sodium-cooled

and heavy metal-cooled reactors (BN-800, BN-1200, BREST and MBIR)
as well as for foreign customers.

Thermal / electrical capacity Up to 60/12 MW

Max neutron flux density 3,7-10° cm™s™
Annual output:

electricity 50000 Mw:h
thermal energy for heating 40000 Geal

RESEARCH AREAS

e Tests of experimental fuel assemblies with advanced nuclear fuel
(MOX, nitride, oxide).

e High-dose irradiation of austenitic, ferritic-martensitic and ODS steels
for fast reactors, new structural materials for thermal reactors.

e Research in physics and dynamics to verify the calculation codes
for fast reactors.

e Accumulation of radioisotopes for research and medical purposes.

REACTOR BOR-60 IS USED

TO TEST NUCLEAR
ENGINEERING MATERIALS,
ACCUMULATE
RADIOISOTOPES, PRODUCE
ELECTRICITY AND HEAT

13



AO «HU HAWAP»

PEAKTOP MNP.M1

= PeakTop MUP.M1 — peakTop KaHanbHOro TUMa ¢ BOASAHbIM
MHOTrONET/IEBOU . TensoHocuTeNneM 1 GepPUNNMEBbIMU 3aMEATUTENIEM U OTPaXaTENEM.
MATEPUAJTTIOBEA4ECKUN Mo COBOKYMHOCTM 3KCMEPUMEHTabHbIX BO3MOXHOCTEN — OAMH
PEAKTOP, NUCMOJIb3YETCA 13 Hanbosee MOLLHbIX M OCHALLLEHHBIX UCCNeA0BaTENbCKUX PEaKTOPOB
AP R (e ARG mEedgla|%1:7:8 B Mupe ana ucnblTaHMsa TOMANBA C MOAENIMPOBAHMEM PA3INYHbIX

N MATEPUANOB YCJIOBUI 3KCMyaTaLuun.

OEACTBYIOLMX MMaBHO 0COBEHHOCTbIO PeakTopa SBNSAETCS BO3MOXHOCTb

U NEPCNEKTUBHbIX pasmelleHns B akTUBHOM 30He 40 11 neT/ieBbiX 3KCNepUMeEHTasIbHbIX
PEAKTOPOB PA3/IMYHOIO KaHanoB, NOAKMOYEHHbIX K aBTOHOMHbIM MEeT/IEBbIM YCTaHOBKaM
HA3HAYEHUS C TeMNOHOCUTENAMM Pa3HbIX TUMOB (Bopa nof faBneHviem, KUNALas
BOJ4a, BOASAHOW Nap, ra3oBble cMecK). ITO NMOo3BOJISeT CO34aBaTh

B NeT/eBbIX KaHanax ycioBuUs, MakCMManbHO NPUBAnKeHHbIe

K paboTe TONNMBa B peasbHbIX aKTUBHbIX 30HaX, U MOAENNPOBaTb
CTaLMOHapHbIE PEXUMbI, @ TAKXE MEPEXOAHbIE U aBapUIHbIE MPOLLECCHI
LNSi NPOEKTUPYEMbIX il PHbIX PEaKTOPOB.

TennoBas MOLLHOCTb peakTopa

MakcrmanbHasa NIOTHOCTb MOTOKA TEMI0BbIX 5010 emc”
HENTPOHOB !

Yncno SKCNepUMeHTaNbHbIX NETNIEBbIX YCTAHOBOK _

Yncno netnesbix KaHaNoB

HANPABNEHUA NCCNEOOBAHUN

PecypcHble ncnbiTaHMs TONMBA BOAOOX/IaX4AaEMbIX peakTopoB, B TOM Yncie Tmuna BB3P n PWR,

a TaKxXXe TOMIMBA MarbiX MOAYJIbHbIX PEaKTOPOB.

MopennpoBaHue NnepexofHbIX U aBapuiHbIX pexumos paboTsl (LOCA, RIA, RAMP) TonnvBea peakTopos
pasnMyHoro TUNa.

MN3yyeHre noBefeHNs 1 UCCnefoBaHWA BbIXOAa PaANOAKTUBHBIX MPOAYKTOB AeNIEHUS U3 TOMMBHbIX
3/1EMEHTOB C HErepMeTUYHbIMU 060104YKaMM.

WcnbiTaHna TonnmBa ANs ncciefoBaTeNlbCKUX PeakTOpPOoB.

14



RIAR JSC

REACTOR MIR.M1

Reactor MIR.M1 is a channel-type water-cooled reactor
with a beryllium moderator and reflector. The reactor capabilities make
it one of the most powerful and well-equipped reactors in the world
to test fuel by simulating standard operating conditions. It is one
of the most powerful and technologically advanced research reactors
in the world for its experimental capabilities to test fuel by simulating

different operating conditions.

The key feature of the reactor is eleven loop channels connected
to the autonomous loops with different coolants (pressurized water,
boiling water, water steam, gas mixtures) used to create standard fuel
operation conditions and simulate stationary, transient and accidental
conditions considered in the new reactor designs.

Thermal capacity
Max neutron flux density
Number of loops
Number of loop channels

RESEARCH AREAS

e Life-time tests of VVER and PWR fuel.
o Simulation of transient and accidental conditions (LOCA, RIA, RAMP)

for fuel of different reactor types.

e Examination of fission gas release out of leaky fuel rod claddings.

e Test of research reactors fuel.

Up to 100 MW
5,0-10" cm™s™

Upto11

MULTI-LOOP RESEARCH
REACTOR TO TEST FUEL
AND MATERIALS

FOR DIFFERENT
OPERATIONAL

AND ADVANCED
REACTORS OF VARIOUS
PURPOSES

15



AO «HU HAWAP»

PEAKTOP BK-50

16

EAVNHCTBEHHASA

B POCCUMN
JENCTBYIOLLASA
YCTAHOBKA

C NPSAMOW NMOJAYEN

PeakTopHas yctaHoBka BK-50 — 370 onbiTHasa agepHas sHepreTnyeckas
yCTaHOBKA C BOJ,0-BOAAHBIM KOPMYCHbIM KUMALLMM PEAKTOPOM
C ecTeCTBEHHOM LMpPKysaumnen TennoHocMTensa u NpsiMow nogaden napa
Ha TypbuHy. BK-50 — eguHcTBEHHas B Poccun ycTaHOBKa Nogo6Horo
TMna.

OnbIT ycrewHom akcnnyaTaunmn peaktopa BK-50 B pexume
NMPOU3BOACTBA /1EKTPUYECKON U TEMSIOBOM SHEPIUM B TeYeHWe bonee
50 neT, KOMMNEKC TEXHUYECKMNX Mep W pe3ynbTaTbl NPOBEAEHHOMO
obcnefoBaHNsA Kopnyca, CBapHbIX LBOB PEAKTOPa METOLOM
HepaspyLUAoLLLEro KOHTPOIA AAIOT BO3MOXHOCTb MPOAJIEHNSA CPOKA
akcnnyaTtaumm go 2025 roga.

Tennosas / anekTpuyeckas MOLHOCTb Jlo 200/50 MBt

[NoTHOCTb MOTOKa HEMTPOHOB 1,9:10° cm ¢!
CpepHeronoBas BblpaboTka:

3/1eKTPUYECKON SHEPTM 270000 MBt-y
TENIOBOW 3HEprum [0 90000 lkan

HAMPABJIEHNA _
UCCJIEOQOBAHUNA

e PacyeTHble N 3KCNepUMEeHTabHble CCNef0BaHNSA B COOTBETCTBUN
C nporpammort paboT no 3¢peKTUBHOMY UCMONb30BAHWIO TOMIMBA
B aKTMBHOW 30He peakTopa.

e [lonyyeHure 3KCNepUMEHTabHbIX AaHHbIX Mo ¢pu3unKe, Tennopursnke,
TenNorMapaBvKe, BbIXOLY U PAcNpOCTPaHEHWNIO NPOAYKTOB AeNeHuns,
HeobxoauMbIX AN BepudUKaLMM PACHETHbIX MPOrpaMm, pa3paboTok
N NPeLIoXEeHUI MO CyLLEeCTBYOLWMM Y MHHOBALMOHHBIM pPeakTopam
N TpeHaxepam, 060CHOBaHMA 6E30MaCHOCTN AENCTBYIOLMX PeakTOPOB.




RIAR JSC

REACTOR VK-50

Reactor VK-50 is a pilot boiling water-cooled power plant

with natural coolant circulation and direct supply of steam THE ONLY RUSSIA'S
to the turbine. Reactor VK-50 is the only facility of such type in Russia. FACILITY WITH A DIRECT
A successful 50-year operation of reactor VK-50 in the mode SUPPLY OF STEAM

of a pilot facility to produce electricity and heat (since 1965 up to now), TO THE TURBINE
arange of technical measures and inspection of the reactor vessel
and its welds by nondestructive testing methods give a possibility
to extend the reactor lifetime till 2025.

Thermal / electric capacity Up to 200/50 MW
Neutron flux density 1,9-10°cm™s”

Average annual output:

electric power 270000 Mw-h
thermal power Up to 90 000 Geal

RESEARCH AREAS

e Calculation and experimental research to effectively use fuel
in the reactor core.
e Generation of experimental data on physics, thermo-physics, thermal
hydraulics, fission products release and propagation to verify
the calculation programs, projects and proposals on the existing
and innovative reactors, simulators and safety justification
of operating reactors.

17



AO «HU HAWNAP»

PEAKTOPHOE
MATEPUANNTOBEAEHUE

o Matepuranosegyeckuin komnnekc AO «HL, HUVNAP» sBnsieTca
MATEPUAJIOBEAYECKUU €[VHCTBEeHHbIM B Poccuu, rae npoBoAATCS MCCef0BaHWs NOTHOMACLLTA0-
KOMIJIEKC — 3TO HbIX OTPabOTaBLLVX TEMOBbIAENSIOLMX CBOPOK BCEX CYLLECTBYIOLMX TVMOB
49 3A|_|_|‘|/|THb|X KAMEP AEePHBIX PEAKTOPOB, MOJIHbIN LMK PEAKTOPHbIX UCMbITaHWUIA

M 9 TAXKEJIbIX BOKCOB, N Noc/iepeakTOPHbIX UCCNEN0BAaHUA MaTEPUANIOB 1 U34ENU.
TPAHCMOPTHbIV 3AN, JKCnepuUMeHTanbHas 6a3a MaTepranoBegyeckoro KoMnaeKkca, OCHOBY

BACCEVH BbIAEPXXKU

KOTOPOW COCTABMSAOT COPOK AEBSATb PAANALMOHHO-3aLUUTHbBIX KaMep
N LEBSITb TsXKeSbIX OOKCOB, TPAHCMOPTHbIM 33/ A1A NOIHOMACLLTAOHbIX
ANA XPAHEHUA TBC OTBC, 6accenH BblaepXKM Ansa xpaHeHus TBC 1 TBa10B, CneuuanM3nposa-
N TB3J10B Ha ana paboTbl ¢ 061yHeHHbIMU U3AENUAMU U MaTePUaNamm C aKTUBHOCTBIO
0o 1,9-10" Bk. [Jge kamepbl NpegHasHadeHb! Ans pabotsl ¢ TBC
3HepreTuyeckmnx peaktopos BB3P-1000, BBOP-440, PBMK v BH. BHyTpeH-
HWe pa3mepbl 3TUX Kamep: AnnHa 7,5 M, wnpmHa 4,0 m, BbicoTa 7,2 M.
CoBpemeHHOe 060pyaoBaHME 1 pa3paboTaHHble METOAUKMN MO3BONSIOT
Mony4aTb LUNMPOKMIA CMEKTP IKCMEPUMEHTANbHbIX JaHHbIX, XapaKTepU3yto-
LMX BINSIHWE 0BNyYeHUs Ha MapaMeTpbl U34eNvs U CBOMCTBA MaTepUarios.

OBOPYAOBAHUE
AJNA NOCJIEPEAKTOPHbIX
UCCJNIEAOBAHUNA

e Komnnekc aBTOMaTU3NPOBaHHbIX YCTAaHOBOK A1 Hepa3pyLUaloWwmnx NCCnefoBaHni
00/1y4YeHHbIX U3aenun.
® YyacTku ons NpoBeaeHms:
- UCCNIeJOBaHNS 3/1IEMEHTHOIO COCTaBa 06/1y4eHHbIX MaTepUanos,
- MeTannorpaduu,
- CKaHWUPYHOLLEN 3/TEKTPOHHON MUKPOCKOMUM 1 SNEKTPOHHO-30HA0BOIr0 MUKPOaHanmsa,
- TPAHCMUCCUOHHOW 3/IEKTPOHHON MUKPOCKOMUM,
- MEXaHMYECKUX UCMbITaHUI Ha pacTaXeHWe, ManoLMKIOBYIO YCTaNOCTb, MON3Y4YecTb,
LNUTENbHYIO MPOYHOCTb, YAAPHYHO BA3KOCTb Ha BO3AyXe, B UHEPTHOM CPeae U Bakyyme
B LUMPOKOM [Marna3oHe 3Ha4YeHUI TeMMNePaTypbl,
- PEHTrEHOCTPYKTYPHOrO aHanmnsa,
- U3MepeHusa Tennodusnyeckmx XxapakTepucTmk obyyYeHHbIX MaTepu1anos,
- aBTOK/1aBHbIX KOPPO3MOHHbBIX UCMbITaHUM,
- MacCC-CMeKTPOMETPUYECKUX UCCIef0BaHNN 061y4eHHbIX MaTEPUANIOB,
BKJIlOYas af4epHOe TONMBO.
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RIAR JSC

REACTOR MATERIALS
SCIENCE

The RIAR's Reactor Materials Testing Complexis the onlyin Russia
that carries out examinations of full-size spent fuel assemblies from all types REACTOR MATERIALS

of reactors, full cycle of reactor tests and post-irradiation examinations TESTING COMPLEX
of materialsanditems. HAS 49 HOT CELLS

The testing capabilities are based on a system of hot cells and heavy- AND 9 HEAVY-SHIELDED
shielded boxes, atransport hall,a cooling pool for spent fuel assemblies BOXES, TRANSPORT HALL

and fuel rods. We work with irradiated items and materials up to 1.9-10"°Bq AND COOLING POOL
inactivity. Two of 49 hot cells are intended for work with fuel assemblies
of VVER-1000, VVER-440,RBMK and BN reactors. Internal dimensions
ofthese cellsare 7.5minlength,4.0minwidthand 7.2min height.

Modern equipment and developed methods allow getting a wide range
of experimental datathat characterize an effect of irradiation on changes
in materials properties.

FOR FAS AND FUEL RODS

THE EQUIPMENT
FOR POST-IRRADIATION
EXAMINATIONS

e Automated facilities for non-destructive examinations
of irradiated items.
e Areas for:
- examination of the elementary composition of irradiated materials,
- metallography,
- SEM and electron-probe analysis,
- TEM,
- mechanical tests: tensile, low-cycle fatigue, creep, long-term strength tests, fracture toughness
in air, inert environment and in vacuum,
- X-ray analysis.
- measurements of thermo-physical characteristics of irradiated materials,
- corrosion tests in an autoclave,
- mass-spectrometry of irradiated materials, including irradiated fuel.

19



AO «HU HAWNAP»

OCHOBHbIE HATMPABJIEHUA
AOEATEJIbHOCTU

Pa3paboTka 1 n3rotoeneHme WccnepoBaHue
3KCMepuUMeHTabHbIX paboToCcnocobHOCTM 31EMEHTOB
06/1y4aTenbHbIX YCTPOMCTB, ] KOHCTPYKLMI A0ePHbIX
MulleHen-HakonuTenen 3HepreTM4ecknx yCTaHOBOK

W Apyrux nsnenmm aTomHou BCEX CYLLECTBYIOLNX TUMOB
TEXHWUKMN

PaspaboTka 06opyLoBaHus
MaTepuanoBegyeckre BONpochl 1 MeToanK Ans obecneyenms

npopanexHns pecypca noc/iepeakToPHbIX
PeaKTOPHbIX YCTaHOBOK MaTepuranoBeaHecKkmnx
nccnegoBaHum

Pedabpukauus obnyyYeHHbIX WccneposaHune BANAHUA

TB3JIOB M OCHaLLEeHWe 0651y4YeHns B SAEPHbIX PEAKTOPAX
WX JaTYMKamMu Ha M3MEeHeHWe CBOMCTB

LN UHCTPYMEHTOBAHHbIX y L TOMIMBHBIX KOMMO3ULLUNA,
NCNbITaHWN KOHCTPYKLIMOHHbIX Y Pa3NNYHbIX
B UCCNe0BaTENbCKMX peakTopax YHKUMOHANbHBIX MaTEPUANOB

Pa3paboTka TexHoNorMn obpalleHns ¢ 0TPaboTaBLWMM AAePHbBIM TOM/IMBOM PEAKTOPOB Pa3/IMYHOFO
Ha3HayeHwus, pa3paboTka 06opyLoBaHMA U NPOBEAEHME UCCIeL0BaHWI MO MOLE/IMPOBAHNIO
YCII0BUA ANIMTENBHOMO XPaHEHWSA 3TOrO TOMJIMBA




RIAR JSC

RESEARCH AREAS

Development of equipment and methods for post-irradiation examinations.

o Investigations of the performance of all-types NPPs components.

e Investigations of the effect of reactor irradiation on changes in properties of fuel compositions,
structural and different functional materials.
Development of SNF handling technologies regarding reactors of various types, development
of equipment and research to simulate the SNF long-term storage conditions.
Development and fabrication of experimental irradiation rigs, target-accumulators and other
items.

o Materials testing aspects of reactors life extension.

o Refabrication of irradiated fuel rods and their instrumentation with detectors for instrumental
tests in the research reactors.

THE RIAR'S REACTOR MATERIALS TESTING COMPLEX IS THE ONLY
IN RUSSIA THAT CARRIES OUT EXAMINATIONS OF FULL-SIZE SPENT
FUEL ASSEMBLIES

MATEPUAJTOBEAYECKU KOMMNJEKC ABNIAETCA EAUHCTBEHHbIM
B POCCUWN, TAE NPOBOAATCA NCCNIEAOBAHUA NMOJIHOMACLUTABHbIX

OTPABOTABLUUX TEMNJTOBbIAENAIOLWNX CBOPOK BCEX
CYLWLECTBYIOLWUX TUNOB AAEPHDBIX PEAKTOPOB




AO «HU HAWNAP»

PAANOXMUA

N TONMJINBHDLIE _
LLAKJ1bl ALEPHOMU
DHEPTETUKI

NEPEPABOTKA
OBJIYYEHHOTIO TOMJINBA
NO3BOJIAET HE TOJIbKO
NMEPEBECTU ElTO

B BE3OIACHYIO,
AOJITOBPEMEHHYIO
DOPMY XPAHEHUA,

HO N BbICBOBOXOAET
LLEHHbIE
PAAUOHYKNUADI

ANA UX NMOCNEAVIOLWEIro
NMPUMEHEHUA

B SHEPTETUKE

1 NPOMbBILWJIEHHOCTHA

MM.SZ?J

L 299, fiHh0

AO «HU HUNAP» — ogHa 13 HEMHOIMX 3KCNEePUMEHTAsbHbIX
naowaznok, rae BOCCO3AaH LMK nepepaboTkm 06nyyeHHOro aaepHoro
TONMMBA KaK r’MAPOMeTanyprnyeckMmm, Tak m MMPOXMMNUYECKUMUN
MEeTOLaMM, HAYNHAsA OT FOSTOBHbIX ONEPaLMIA 1 3aKaHYMBas Noy4YeHnem
KOHEYHOro NPoAyKTa.

B MHCTUTYTe pa3pabaTbiBatoT Cnocobbl BOBAEYEHNS MIALLWNX
AKTUHWAO0B B TOMIMBHBIN LMK, UX BBDKUTAHUS U TPAHCMYTaLLUu;
NPOBOAAT NCCNEL0BAHMSA MO UMMOBUIM3ALMMN BbICOKOAKTUBHBIX OTXOL0B
B Pa3/iMyHble BMAObl MaTPUL, 419 3aXOPOHEHMUS.

Pe3ynbTaThl NoCNepeakToOpHbIX MCCNef0BaHNI 06/1y4eHHOMO
Si0epHOro TON/IMBa Pa3fIMYHOMN CTEMNEHW BbIFOPaHUSA U BPEMEHU
BbIAEPXKN MNO3BONAOT BEPUDMLMPOBATL, BaNMAMPOBaTb M BHOCUTb
N3MEHEeHM s B paCcyYETHbIe KOAbl, CO34aBaeMble NapTHepamu B Poccum
1 Mupe.

RADIOCHEMISTRY
AND FUEL CYCLES

RIAR JSC is one of the few test sites where the irradiated nuclear fuel
reprocessing is enabled using both hydrometallurgical and pyrochemical
methods, starting from the main operations and finishing with the final
product.

The Institute is developing methods to incorporate minor actinides
into the fuel cycle, their burning out and transmutation. Research
is being carried out to immobilize high-level waste into various types
of matrices for their disposal.

The results of post-irradiation examinations of irradiated nuclear fuel
with different burnup and cooling periods make it possible to verify,
validate and modify calculation codes developed by partners in Russia
and worldwide.




RIAR JSC

PAONOHYKI/TNOHDIE
NCTOYHUKI
NMOHUNSUPYIOLLEIO
N3JTYYEHUA

N NMPENAPATDI

RADIONUCLIDE IONIZING SOURCES
AND RADIOCHEMICALS

OCHOBHbIE HAIMNPABJIEHUA
UCCNTIEAOBAHUNA

Hay4Hble 1 TexHMYeckue PaspaboTka 1 onTMmm3aLms
pa3paboTKu, HarpaBneHHbIe CNoco6oB BblgeNneHus,

Ha MoBblLeHNe 3pHeKTUBHOCTU pa3geneHus, O4NCTKU
PEeaKTOPHOro HaKoMIeHUs pPaguoHYKINAOB, MPOM3BOACTBA
pPagVoHYKINLOB MpenapaToB Ha UX OCHOBE

PaspaboTka meToguK
nacrnopTusauum
PaAMOHYKINOHON MPOAYKLNN,
METOLOB KOHTPONSA
TEXHOMOMMYECKMX NPOLLECCOB

Pa3paboTka KOHCTPYKL MM

W TEXHOJIOTUIA U3FOTOBMIEHUS
WCTOYHMKOB MOHM3UPYIOLLEro
n3nyyYeHuns

RESEARCH AREAS

® R&D related to the reactor radionuclides accumulation tehnology.

e Development of reactor radionuclides production technology.

e Development and optimization of the radionuclides extraction,
separation and purification procedures and radiochemicals
production technology.

® Development of ionizing sources design and production technol-
ogy.

® Development of procedures to certify radionuclide products
and to control technological processes.
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AO «HU HAWNAP»

PAOANOHYKJ/TNOHAA
NMPOAYKLNA
AO «'HUl HUNAP»

MPENAPATDI
PAOVNOHYKNNAOB

NCTOYHUKN NOHU3BUPYIOLLEIO
U3NTYHEHUA

NCTOYHUKN

e MapraHeu-54 FTAMMA-U3/TYYEHWUA

24

Xeneso-55
Hukenb-63
CTpoHunn-89
MonubpeH-99
PyTeHnin-106
Wopn-125
Mop-131
bapuin-133
FaponuHuin-153
MoTteunn-177
Bonbgppam-188
Paguin-223
Papun-224
Topuin-228
Amepuuunii-243
Kiopuin-244
Kiopuin-248
Bepknun-249

KanudopHuin-252

Upnpnin-192
(anckn)

Ha OCHOBE:

e Kobanbta-60

e CeneHa-75

e faponnHna-153
® Upuagua-192

NCTOYHUKN
AJTbOA-U3JTYHEHUA
Ha ocHoBe Kiopusa-244

NCTOYHUKN
BETA-U3NTYYEHNA
Ha OCHOBe HUKenAa-63

NCTOYHUKN HEMTPOHHOIO
N3NYYEHUA

Ha ocHoBe

KanugopHusa-252

e TexHonornu NPOn3BOACTBA 3allMLLEHbI MaTEHTaAMWN PO n HOY-Xay




RIAR JSC

RIAR's Radionuclide Products

RADIOCHEMICALS

54Mn 55Fe 63Ni 895r 99Mo 106Ru 125| 131| 1333a 153Gd 177Lu 188W

223Ra 224Ra 228Th 243Am 244Cm 248Cm 24QBk 252Cf 192". (diSkS)

IONIZING SOURCES

NEUTRON SOURCES ALPHA-EMISSION SOURCES BETA-EMISSION SOURCES

252Cf based sources 244Cm based sources 63Ni based sources

GAMMA-EMISSION SOURCES
60C 0 based sources 153Gd based sources 7°§g@ based sources 1922|r based sources

® Production technologies protected by the RF patents and know-how.

Il‘nl\\ i - ]
:7 i T . 4
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AO «HU HAWNAP»

OBECINEYEHUE
A0EPHOW

N PAOUALIMOHHOWN
BESOMNACHOCTMA

B AO «'HU HUNAP» CO34AHA DOPDPEKTUBHAA CUCTEMA BE3OMNMACHOCTU
OBPALLEHNA C PAANOAKTUBHBbIMU OTXOAAMU, KOTOPAA ABNAETCH
NPUHLUUMNUATIbHBIM YCNOBUEM OANbHEVULLErO PA3BUTUA ATOMHOW
MPOMbBILWJIEHHOCTHA

THL, HUAP exerofHo BbinyckaeT Nyb/IMYHbIE OTYETbI MO 3KONOrM4Yeckon 6e3onacHocTy,
KOTOpble NpefHa3Ha4YeHbl A8 UHGOPMUPOBAHNMS LIMPOKOIO KPYra 3auHTEePeCOBAHHbIX CTOPOH.

OCHOBHbIM KOPMOPATMBHbBIM LLOKYMEHTOM B 0611acTK obecneyeHns skonornyeckon 6esonacHocTn
1 OXPaHbl OKpYXXatoLen cpeabl ABNaeTca skonornyeckas nonutnka AO «HL HUUAP»,
onpegensoLwan NPUHLNMbI eSTENbHOCTM MHCTUTYTa B 3KOMOrMyYeckomn cdepe.
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ObecneyeHune be3aBapuitHoro, 6esonacHoro
M YCTOMYMBOTO PYHKLIMOHNPOBAHMSA 0OBEKTOB
AO «HL HWNAAP» siBnsieTca OCHOBHbIM YCIOBUEM
[eATeNbHOCTU MHCTUTYTA. OpraHu3aums paboTsbl
Ha NpeanpuUSTUN Mo SAEPHOM U pagnaLMoHHOM 6e3onacHoCTH
ocylecTBnsieTcs B 6e3yc/IOBHOM COOTBETCTBUMN
C OEeNCTBYOWMMN HOPMAMKN POCCUMNCKOrO 3aKOHOAATENbCTBRA.
B MHCTUTYTE NPOBOANTCA HEMPEPbLIBHbIN KOHTPOIb
paAvaLMoHHON 06CTaHOBKM Ha TEPPUTOPUN MPOMMJIOLLAAKM,
B CAHWTapPHO-3aLUUTHON 30HE 1 30He HabNtoAeHWs; CO3aaHbI
1 LEeNCTBYIOT aBTOMaTU3MPOBAHHAsA CUCTEMA KOHTPOJIA
paAvaLnoHHOM 06CTaHOBKM, CUCTEMA ONEPATMBHOMO
KOHTPONS BbIOPOCOB, aBOHEHTCKNA MYHKT CUTYaLIMOHHO-
KpU3MCHOro LeHTpa fockoprnopaunn «PocaTtom» 1 oTpacieBomn
LleHTp cbopa 1 aHanm3a uHbopmaumm no 6e3onacHoCTu
| MCcnenoBaTeNbCKUX SAEPHbIX YCTAHOBOK.

ENSURING NUCLEAR
AND RADIATION SAFETY

RIAR JSC HAS ESTABLISHED AN EFFECTIVE RADIOACTIVE WASTES
SAFETY MANAGEMENT SYSTEM, WHICH IS THE ESSENTIAL CONDITION
OF FURTHER DEVELOPMENT OF THE NUCLEAR INDUSTRY

RIAR issues annual public reports on the ecological safety intended for a wide range
of stakeholders.

The main corporative document related to the environmental protection and ecological safety
provision is the ecological policy of RIAR JSC that stipulates the principles of the RIAR's activities
in the sphere of ecology.

The key condition of RIAR JSC activity is ensuring the accident-free, safe and stable functioning
of the facilities. The work related to nuclear and radiation safety is performed in the absolute
conformity with the Russian legislation regulations in force.

RIAR performs a constant monitoring of radiation background on the site territory, controlled
access area and supervised area. RIAR has a unified Automated Radiation Safety Control System,
Emission Control System, station of the ROSATOM's Crisis Center and Center for Acquisition
and Analysis of Data on nuclear research facilities safety.




AO «HU HAWAP»

MEXAYHAPOOHOE
COTPYOAHUNYECTBO

NAPTHEPDI

AO «rHU HUNAP» —
3AKA34YUKN HUOKP

N NOTPEBUTENN
M30TOMHOM NPOAYKLMUN
— NMPEACTABNAIOT BOJIEE
20 CTPAH MUPA

RIAR JSC COOPERATES
WITH THE CUSTOMERS
OF R&D SERVICES

AND CONSUMERS

OF ISOTOPE PRODUCTS
FROM MORE THAN

20 COUNTRIES
WORLDWIDE.
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AO «HL HUNAP» ocywecTBAseT 3Ha4YMUTeNbHbIN 06beM paboT
B chepe MexAyHapoAHOro coTpyaHmnyecTBa. PagrnonsoTtonHas
NPOAYKLMA UHCTUTYTa NocTaBnsieTcs B 6onee yem 20 cTpaH mupa. Cpean
KpYMHEeMLNX 3apyBexHbIX 3aKa34NKOB MOXHO BbIAEUTb KOMMNaHUK
W Hay4yHO-uCCnefoBaTenbCckne opraHusaumm CLUA, ®paHumm, KOxHoON
Kopew, Kutas, lfepmaHum n WWeeunn.

HayuHble cOTpyAHMKM NPeANPUATUS BbINOHSAIOT 60MbLION KOMMNEKC
Hay4YHO-UCCNefoBaTeNbCKMUX PaboT, perynsapHo y4acTByoT
B MEXJYHapOAHbIX BbICTaBKaX, KOHbEPEHLMSX, CEMUHAPAX, MPOBOAUMBIX
nog, 3rnaomn MeXayHapoAHbIX OpraHM3aLuuin.

NHoCTpaHHble cneumanmcTbl 3anHTEPeCcoBaHbl B CO30aHNN
MexayHapoLHOro LeHTpa UccefoBaHUIM Ha 6ase cTposierocs
B AO «"HU HNVNAP» mHorowueneBoro nccnefoBaTesibckoro peaktopa
Ha BbICTPbIX HelTpoHax MBUP 1 npoBegeHnN 3KcnepumMeHTaNbHbIX
nccnefoBaHMi C UCNONb30BaHNEM YHMKANbHbBIX BO3MOXHOCTEN
Co3[,aBaeMoro peakropa.




RIAR JSC

INTERNATIONAL COOPERATION

RIAR JSC carries out a considerable amount of work in the field of international cooperation.
The RIAR's radioisotope products are supplied to more than 20 countries all over the world.
Among the major foreign customers are companies and research institutions in the USA, France,
South Korea, China, Germany and Sweden.

The RIAR's researches perform a large scope of R&D work, take part in the international
exhibitions, conferences and workshops held under the auspices of international organizations.

The foreign specialists express their interest in the establishment of the International Research
Center based on the multi-purpose fast test reactor MBIR to carry out experimental research using
the unique capabilities of the reactor under construction.
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COLUUNAJIbHAA
NMOJINTUKA

CoumanbHag NOANTUKA TPAAULMOHHO 3aHMMaeT BaXHOe MecTo

FMABHbIM BOTATCTBOM B gestenbHoctu AO «THLL HUNAP». OxpaHa u ykpenneHue 340p0BbS

N AOCTOAHUEM TPYASALWMXCS, peLleHne XUImLLHbIX Npobnem paboTHUKOB, agpecHoe

AO «'HUY HUUAP», BHVMaHVe 1 MaTepuanbHas NoAaepXKa BeTepaHOB 1 HepaboTatowmx

BE3 KOTOPOIO NMeHCMOHEePOB NPeAnPUATUS, MONIOLEXMU, CEMEN C AeTbMU —

HEBO3MO)XHO NPUOPUTETHbIE HAMNPaBEHUs! COLNANbHOM NOIUTUKU UHCTUTYTA.

OBVKEHWE BMEPEA, Hay4yHo-KynbTypHbI LeHTp nmenu E.M. Chaeckoro

ABNSAETCA KAJJ,POBbII7I n caHagopMﬁ—npgcbmnaKTopmﬁ «PopgHuK» O6€‘CI'Ive‘-WIBa}0T coumanbHble
noTpebHOCTM PabOTHNKOB MHCTUTYTA U XUTeNen ropona

N Ovmutposrpaga.

SOCIAL POLICY

The social policy traditionally takes a very important place among
the RIAR JSC activities. Welfare of employees, housing programs,
targeted social assistance for veterans and retired employees,
young specialists and families with children are the key priorities
of the RIAR's social policy.

Social facilities such as community center and health
and recreation center cover the social needs of both RIAR's
employees and Dimitrovgrad residents.




RIAR JSC

e Yo
e R -

HUMAN RESOURCES ARE THE HERITAGE
OF RIAR JSC
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KOHTAKTHAA
NMHPOPMALINA

AKUMNOHEPHOE OBLLUECTBO CONTACT

«FOCYAAPCTBEHHbIA HAYYHbIA LEEHTP —
HavuHo-uccnenoeatenbcknituHeutyT | [NFORMATION
ATOMHDbIX PEAKTOPOB» RIAR JSC
® Poccusa, 433510, YnbAHOBCKas 061acTb, ® Russian Federation, 433510, Ulyanovsk
r. AumuTpoBrpaa, 3anagHoe wocce, A. 9 region, Dimitrovgrad, Zapadnoye Shosse, 9
e Ten.: +7(84-235)9-83-83 ® Tel.: +7 (84235) 9-83-83
o dakc: +7 (84-235) 9-83-84 ® Fax:+7 (84235) 9-83-84
e E-mail: nilar@niiar.ru ® E-mail: niiar@niiar.ru
[denapTaMeHT KOMMYHUKaLWA Public Relations Office
® Ten.:+7 (84-235) 7-96-42, ® Tel.: +7 (84-235) 7-96-42,
+7 (84-235) 7-39-53, +7 (84-235) 7-39-53,
® E-mail: press@niiar.ru e E-mail: press@niiar.ru
BnoK Hay4HO-TEeXHUYECKOro Science, Technology and International
M MeXAYHapoaHOro coTpyaHU4ecTBa Cooperation Unit
® Ten..+7 (84-235) 7-96-93 ® Tel.:+7 (84—235) 7-96-93
* E-mail: adm@niiar.ru ® E-mail: adm@niiar.ru

Mbl BCEFAA PAAbI MPEAOCTABUTD
AOMNONIHUTENIbHYIO UHOOPMALIUIO
O AEATEJIbHOCTU AO «'HU HUNAP»

WE ARE ALWAYS GLAD TO GIVE FURTHER
DETAILS
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