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HISTORICAL REFERENCE

"In 1956 in accordance with the decision of the Soviet Government the

construction of RIAR was started. The aim of RIAR creation is engi-

 heering and scientific investigations in the field of atomic energy.

Firstling of RIAR is the intermediate neutron SM-2 reactor with ther-
mal neutron flux of 5-10'S cm<2 s, It was put into operation in
October, 1961. To ensure safety and to meet demands of
Gosatomnadsor, in 1991—1992 the reconstruction of the reactor
SM was undertaken.

The following reactors were subsequently commissioned: ARBUS
(after redesign of AST-1), VK-50, MIR, in Decer.der, 1969 — BOR-
60, in 1975 — RBT-6, in 1983 — RBT-10/1 and in 1984 — RBT-10/2.

In January, 1964 the Material Science Depariment was established
and in 1965 — the Radiochemical one. Both these departments
possess well-equipped radiation-shielded chambers (shielded
chambers}, allowing operation with activity up to 100,000 Ci. The
Institute is situated 6 km from dwellmg houses and ils area is 17
square km.

EXPERIMENTAL BASE OF THE INSTITUTE includes: the higi-flux
research SM reactor of thermal power 100 1AW and maximum neu-
tron flux density (E>0.1 MeV)2-10%5cm-2s1; the loop testing MIR

-reactor of thermal power up to 100 MW and maximum neutron flux

© density 510%4 enr2 s1; three reactors of the RBT type (pool type,
- spent fuel of the SM reactor); the experimental power station with

the WK-50 boiling type water cooled/water moderated reactor of 50
MW and the BOR-60 sodium cooled fast breeder reactor of 12 MW;
design division; complex of “hot” material science laboratories for
investigation of the BN and VVER irradiated fuel elements and fuel
assemblies; experimental workshops for. production of unique,
non-standard equipment used in reactors, experimental plants and
facilities.

BASIC TRENDS OF INSTITUTE ACTIVITIES

Reactor Material Science and Methods for Nuclear Power Plant
(NPP) Materials and Elements Testing incorporate: development of
theoretical basis for reactor materiat science methods; methodical

' support, software and hardware of material science investigations,

design and manufacture of devices for testing, metrological certifi-

cation of systems applied for real measurements; acquisition of

data on physical-mechanical properties of irradiated materials

" under different Ioadmg'character and effect of factors modelling

operation condmons, vessel structural material investigation, in-

~ vessel devices, the VVER and BN fuel element claddings and fuel

|- agsembly jackets; fuel absorbing materials, maderators and reflec-

~ tors, TRU pure metals and their alloys, ceramlcs for nuclear and
‘ fulen power plants

Jupextop Usanos B.B,,
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MCTOPHHECKAS CTIPABKA

B 1956 r. no pewennio Cosetcxoro NpasutensCrea Buing HavaTo cTPou-
Tenbcreo HUMAP. Lienb Co3aanmua MHCTHTYTa ~ MHXEHEDHHE U HaYYHbIE HE-
C/1eA0BaHUA B 06NACTW atOMHOR 3HEPTMA.

Mepeexey, HUMAP — peaktop CM-2 C NOTOKOM Tennoskix HEHRTPOHOB
5-10'%5cm2 ¢1 BCTYNMN B CTPOY AecTBYOWMX B okTRGpe 1961 . C uensio
noBbilekys 6e30NaCHOCTY W NPUBEAEHMSA B COOTBETCTBUE G TpeboBaHMsMu
FocatomHanzopa B 1991-1992 rr. 6uina NPOBEAEHE PEKOHCTPYKLIMA PEaK-
TOPHOi ycTaHoBku CM-2.

focnegoBareNbHO BCTYnany B CTPOA peaxtopsi: APBYC (nocne peKoHCTRYK-
uwm ACT-1), BK-50, MUP, B sexabpe 1969 r. — nyck peaktopa EQP-60, B
1975, — PBT-6, 8 1983 r. — PET-10/1 u B 1984 1, — PBT-10/2.

B aHeape 1964 . 8BEOEH B IKCMRYaTAUUID MATEPUANOBELHECKUA OTAEN, a
8 1965 r. — papuoxumuyeckuin. 06a 3TM 0ThEna uMeloT npexpacHo oBopy-
NOBAHHHE PAAVALIMOHHO-3AIMTHBIE KAMEPS! (3ALMTHLIE KAMEpH!), NO380-
naplme pabotarb ¢ aktuehoctsio A0 100 Toic. kiopu. MHCTVTYT pacnono-
XeH 8 6 KM OT XWNOro Maccusa 1 3aHUMaET nnowaas 17 kB. kM.

SKCIEPUMEHTANIbHAS BA3A MHCTHUTYTA BKniouaer 8 cefa: uc-
cnenosarentckuii peaktop CM tennosoit MowHocTsio 100 MBT 1 Makcu-

_MaTbHOV FUTOTHOCTEIO NOTOKA HEITPOHOB (C areprvielt > 0.1 MaB) 2+ 10'Scm-

2¢-1; neTnesoii UenbITaTensHia peaktop MUP Tennosoit mowHocTsio 10 100
MBT #“ MaKkCUMaNLHO TMADTHOCTHIO NOTOKA TEnnoBHIX HEATPOHOB
5-10%4 cm2c-1; Tpu peaktopa cepuu PET (BaccelitoBoro Tna, TONANBY —
otpaboraswee 8 peaxrope CM); onbitHyio 3HEpreTMyeckylo ycraHoexy BK-
50 C xopryCHbIM PEAKTOPOM KHNALLErD TWNA (TERJIOHDCHTEND — BOAA) Anex-
TPU4ECKO MOLHOCTBIO 50 MBT; - OnbiTHYIO - IHEPIETHYECKYI0 - YCTEHOBKY
BOP-60 ¢ peakTopoM Ha GLICTPHX HEATDOHAX M XMIKOMETAMMHECKMM Ha-
TPVEBLIM TEMNOHOCUTENEM BNEKTPUYECKOIA MOLHOCTBIO 12 MBT; XOHCTDYK-
TOPCKMiA OTAGN; KOMIVIEKC “ropaunx” marepuanosenueckix nabopatopuit
L9 wecReIoBaHuA o6myyeHHbX T8anos u TBC peakropos Tvna bBH, BB3P #
VCCIE0BATENLCKUX; ONGITHO-3KCNEPUMEHTANLHBIA LEX MO U3rOTOBIEHUIO
YHUKAALHOTO, HECTAHAAPTHOMO 0GOPYADBAHUA /1S PEaKTOPOB, ONKITHHIX YT~
TAHOBOK ¥ YCTPOACTB AR NPOBEAEHUA UCCASA0BAHMIA B MHCTUTYTE,

OCHOBHBIE HANPAB/IEHHA AEATENIbHOCTH HUNAAP

PeaxToproe MaTepHanosegeHie H METOANKA HCRbITaHMA MaTepHanos
M 3NeMEHTOB SLCPHBIX IHEPreTHYeckHX yYeTaHoBoK (A3Y), sxniouao-
wuwe: paspaloTKy TEOPETUHECKYX OCHOB PEAKTOPHLIX METOROB MaTepUanoeeae-
HUA; METOMAHECKOE W annapaTypHoe OfecrieYeHve MaTepUanosea eckvX ue-
C/1e/0BaHMA; RPOSKTUPOBAHNUE 1 M3TOTOBNIEHVE YCTPOVICTE AR MCbITaHKiA; Me-
TPONOTMHECKYIO ATTECTALIMIO CACTEM, NPUMEHSIEMBIX AN PeafibbX U3MEHEHNH;
TIOMYEHME AHHBIX O HVSIKD-MEXAHUHECKMX CBOMCTBAX OBMyNEHHHX MaTEpUa-
OB Ny PaaM4HOM XapaKTePe HArPYXEHUA 1 BOAEACTBUM $aKTOPaB, MOLenU-

 PYIOLYX YCAIOBUS SKCUTyaTaLYM, UCCAEMI0BAHIA KOHCTPYKUMOHHBIX MATEpMANos
NPO4HBIX KOPIYCOB, BHYTPMKOPYCHBIX YCTPOiACTB, 0foncyex TB3fOB 1 4EXNoB

TBC peaktopos BB3AP v BH; TonnveHste, nornomaroume ‘Marepuanbl, 3aMenu-
TEAN U OTPAKATENH, TPAHCYPAHOBLIE YMCTHIE METAUINLI U MX GMNaBbl, kepamuika
AN RAEPHLIX Y TEPMORIEPHDIX FHEDIETHHECKUX YCTRHOBOK. ‘
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Physical and technical issues of nuclear reactors and- safety
aspects inc¢rporate: physical, thermal-physical, thermal-hydraulic
and strength reactor calculations to provide reconstruction of the
RIAR operating reactors, developments and proposals for innova-
tive reactor concepts; acquisition of experimental data on physics,
thermal physics, thermal-hydraulics, fission product release and
propagation, fuel element and assembly behaviour, chemical inter-
action parameters which are necessary for code verification and
also for safety validation of the operating and designed NPP and
research reactors; development of methods and technical means
for fue! element and assembly investigations under emergency con-
ditiones in reactors and in hot cells; development and testing of tech-
nical mieans for NPP diagnostics and for its operating satety.

Production of radionuclides and radionuclide products includes:
scientific and technological issues of reactor radionuclide produc-
tion; investigation of TPE properties for technology validation of
their extraction and source manufacture; metrological provision,
source and preparation certifications, step-by-step operation moni-
toring of technological process, its automation; production of metal-
lic actinides, their property investigation as applied to source pro-
duction; radiometric and mass- spectrometric methods for analysis
of radionuclide preparation and source specimens.

Nuclear fuel cycle includes: electrochemical process of irradiated
fuel reprocessing and preduction of uranium-plutonium oxide gran-

ulated compositions; development of consiructions and technolo-

gies of fuel element and essembly production by vibropac method;

methodical and analytical support of fuel reprocessing and certifi- -

cation; creation, testing and operation of pilot plants for reprocess-

ing and preparation of granulated fuel; mixing and measuring facil- .-

ities and devices; transmutation of actinide and long-lived fission
radio-nuclides; short-term nuclear reactor fuel cycle. .

Technical issues of ecologically safe technologies, develop-

ments for other branches of national economy involve: develop-
ment and introduction of technologies and devices to intensify

the processes of mixing, separation and degassing of mediums_

- with different physical and chemical features; developmentand .
“adoption of ecologically pure technologies for decontamination -
-~ of technological wastes (gas, fiquid, coolant) and equipment sur- -

faces from deposits; development and production of different pri-

_mary lransducers (thermocouples detectors measunng:‘,

devuces)

Du3HKO-TEXHUECKHE NMPOBReMbl AAEPHBIX PEaKTOPOB 1 BONPOCH!

. 6e30nacHocTH, BKMoYalowHe: dvisndeckue, Temnodusmyeckme, Ten-

JIOMMAPaBAKMECKVE 1 NPOYHOCTHLIE PACYETH PEaKTopos B obecnededue pe- -
KOHCTDYKUMM ASHCTBYIOUIVIX PEAKTOPOB MHCTUTYTA, paspaboTok W npenno-

XEHWI NO HOBHM PRAKTOP3M; NONYYEHUE SKCNEPUMEHTANLHBIX S3HHBIX RO
¢usvke,” TennoGuU3NKe, TEnnorMOPaBNVKe, BUXOAY W pacrpOCTPaHeHMo
TPOSYKTOB AENEeHNs, NOBSIEHNO MaTepnancs Tsanos 1 TBC, napameTpam -
NXUMUHECKUX B3aUMOAEHCTBHA, HEODXOZMMBX fng BepuGUKALMM PACYETHBIX

nporpaMM u 060CHOBaHUA Ge30NACHOCTY AEACTBYIOLIVX 1 NIPDEKTUDYEMEIX
$13Y ¥ UCCRENORATENLCKUX PEAKTONOB; Pa3paboTKky METONOS M TEXHUHECKUX
CpeAcT8 And wuccnemosanvit TBC, T83N08 ¥ WUx HPArMEHTOB B aBAPMIAHLIX
YCOBYSX B PEAKTOPaX 1 3aWUTHLIX KaMEPax. ‘

TTonyyeHue pagHoOHyKNHZ0B M H3ACNHA H3 HHUX, 8 UMEHHO: Hay4Hbe
1 TEXHU4ECKUE BONPOCH! TEXHONOUM PEAKTOPHOrO NPOU3BOACTBA PaRUOHY-
KIMOOB; VICCNenoBakvie CBOMCTS TPaHCNAYTOHMESHX 3nemextos (TTI) B
060CHOBAHVE TEXHOMOMMM UX BLUIENEHNS U V3rOTOBRCHUS UCTOHHVIKOB; Me-
TPONOrMYECKoe obecneyeHue, NAcNOPTUIALMA MCTOYHUKOB ¥ NPENaparos,”
NCONEPAUMOHHLI KOHTPONL TEXHONOrMYECKOrO NPOLIECCa, aBTOMATM3ALMS ¢
€r0; NOMTYHEHNE AKTMHUGOR B METAANMMECKOM COCTORHMM, MCCNER0BAHNE UX
CBOMCTB NPUMEHKUTEALHO K M3rOTOBNEHVIO UCTOYHUKOS; PaAVOMETDHHECKHT
1 MacC-CNeKTPOMETPUHECKHIA METOAY aHanu3a oﬁpasuoa paauouyxnnnuux
Npenapatoe ¥ UCTOYHUKOS.

SlaepHbIi TONAKBHBIA UHKA, BKIIOYaI0WHIA: 3nemnoxumuqecmﬁ npo-
uece nepepaborkin OGYNEHHOMO TONAMBA W NONYHEHUS rPAHYNUPOBAHHBIX
YPaH-NAYTOHMERLIX OKCUIHLIX KOMNO3WUMiA, pa3paboTKy KOHCTDYKUMA W
TEXHONOrMY M3rOTORNEHMR TB3N0B ¥ TBC MeTonoM BrBpOYIIOTHEHUA; M-
TOAMYECKOR Vi aHamT4eckoe obecneyeHue npouecca nepepabotku v nac-
NOPTV3aLMK TONUBA; CO3AAHNE, UCRLITAHNE W SKCRUTYaTaUMI0 ONLITHLIX YC-
TaHOBOK NO NepepaboTke M NOAFOTOBKE FPaHyAMPOBAHHOTO TONAWEA; CMe-
WYBAIDWIME M [O3MPYIOLLME YCTAHOBKY M YCTPOICTBA; TRAHCMYTALMI0 MUHD-
PaKTUHWTOB ¥ AONTOXMBYLLMX PAAMOHYKIAA0B neneHusl KOPOTKW TOMNMB-
HBH LMK AOEPHLIX PEaKTOPOS. ‘

TexHnyeckue npobneMb! SKONOrHYECKH YHCTLIX TEXHONOrHA, pas-
paboTKu gna gpyriX oTpacned HapogHoro Xo3sicTea BKIIOYAIOT B
ce6: pazpaboTky v BHEAPEHUE TEXHONOM U YCTPOVICTB ANR MHTEHCUGN-
KaLWA MPOLECCOB CMEWWMBAHWA, PA3AENEHNSR, AErasaliin CPeR C PasnuyHb-
MM PU3NKO-XMMUYECKMMM CBOCTBAMY; paapaﬁon(y 11 BHEPEHUE KONOTH-
YECKH YMCTLIX TEXHOMOTWI# OYMCTKM PAINMYHBIX TEXHONIOMHYECKIX OTXOA0B
NPOM3BOACTB (ra308, XMAKOCTER, TENAOHOCHTENEH) 11 NIOBEPXHOCTEH 06opY-
A0B3HWA OT OTNOXEHVHA; PaspaGoTKy ¥ M3rOTOBNEHHE PA3NUYHLIX NEPBUY- -
Hbix ipeoGpasosaTenei {Tepmonap, fETYMKOB, USMEPUTENLHBX YCTPOCTB).

Radionuclide sources for technical-and medical application

PAUOHYKRHEHBIE UCTOSHAKY BIS TEXHHNECKMX 1. MRARLMHCKUX Lienelt
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