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(57) Abstract: The invention relates to nuclear engineering, and more particularly to fuel rods for a VVER-1200 reactor. A fuel rod
comprises a cylindrical cladding having a length of 4000+5 mm and being made of E110 ultra-high purity zirconium alloy, upper and
lower plugs welded to said cladding, a fuel column having a mass of from 1600 to 1800 g and being comprised of fuel pellets, and a
retaining spring disposed in the cladding and being configured in the form of a cylindrical spring. The end of the lower plug is in the
form of a blind collet having an outer cylindrical surface, an inner cylindrical surface and a single longitudinal slot, wherein the outer
surface of the free end of the collet is configured with a collar. The fuel pellets are made of REMIX fuel based on reprocessed uranium
and plutonium with added enriched natural uranium. The technical result is that of increasing energy efficiency and fuel burnup while
maintaining the reliability and operating safety of a VVER fuel rod, increasing the reliability and simplifying the process of assembling
a fresh fuel assembly, providing for a closed plutonium cycle, and reducing consumption of natural uranium.

(57) Pedepar: HM300percHne oTHOCHTCSA K sAnepHOM TexHuke k TBOJlam peakropa BBOP-1200. TBOJI coaepKUT MHITHHIPHICCKYIO
o6omouxy mmuHOH 4000+5 MM, BEITOTHEHHYIO W3 IUPKOHHEBOTO CIaBa D110 0.4., BEPXHIO W HIDKHIOKO 3arJIy IIKH, TPHBAPEHHBIE K
000I10UKe, TOILTHBHEIH cTOJI0 Maccoii o1 1600 1o 1800 r, HabpaHHEIH 13 TOITHMBHBIX TA0NCTOK, IIPYKUHHEIH (PHKCATOP, PA3MEIICHHBIH
B 000JI0UKE W BEITIOJTHCHHBIN B BHIAC IJIHHAPHUCCKON MPYKUHEL [IpH 3TOM TOPEL HIDKHEH 3aT/IyIIKH MPEACTABIACT COOOH TIyXYHO
L@AHTY C HAPY KHOH M BHYTPCHHCH MMIHMHAPHYCCKUMI IIOBECPXHOCTAMH H OJHOM IMPOAONBEHON MPOPE3BIO0, HA HAPYKHON MOBECPXHOCTH
cB0OOTHOTO KOHIA AHTH BHIMOTHEH OypTHK. TormmBHbIe Tab1eTku BemoHEHE! 13 PEMMKC-TonmiBa Ha 0CHOBE PETEHEPHPOBAHHBIX
YpaHa U IIYTOHHA C JOOABKOH 0OOTAIEHHOTO MPAPOIHOTO YPaHa. TeXHHUCCKHM PE3YIBTATOM SABIACTCSA YBEIMICHHE SHEProdhphex-
THBHOCTH H BHITOPAHHA TOILIMBA C COXPAHCHHUEM HAICKHOCTH U Oe30macHoH skciuyatanuu TBOJIa BBOP, moBbIICHAE HAAEKHOCTH
H ympoIeHue mpouecca coopku ceexeit TBC, obecmeueHIE 3aMKHY TOTO IIHKJIA O LTy TOHUIO W CHIDKCHHE MOTPEOICHN S MPUPOTHOTO
ypasa.
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TCHJIOBBII[eJISIIOHII/Iﬁ QJICMCHT

BOAO-BOOAHOI'0 JHECPreTHIECKOro AACPHOro pcakTopa

[0001]M306peTenne OTHOCHTCS K SAEPHOM TEXHHKE H OTHOCHTCH K SAEPHOMY
PEMUKC-TonnuBy ¢ yCOBEpIIEHCTBOBAHHON KOHCTPYKLMEH TEIIOBBIACISIONINX
3JIEMEHTOB (TB3JIOB), BXOAANIMX B COCTaB MOIEPHH3UPOBAHHON TEIIOBBIAEIAIOMEH
coopkn (TBC), u3 KkoTopbix HaOHpaeTcs axkTHBHAs 30Ha B BOAOOXJAXKIAEMOM
KOPIIYCHOM SII€PHOM pe€aKkTOpe MOBBIMIEHHOH MomHocTH Tuiia BBOP-1200.

[0002] ITepciekTuBa pa3BUTHS  SAOEPHOM OHEPreTMKHM B  3HAYATENLHOH  Mepe
ONpENeNIeTCs PCUICHHEM BOIPOCAa YBEIHUYEHHS 3HEProBoIpa0OTKH M COXpaHEHHEM
[IPEXHEr0 YPOBHS 0€30MaCHOCTH aTOMHEBIX 3jeKTpocTanuuii (ADC).

[0003]IIpo6nemMa  mOBBIMIEHHS  YPOBHSA  JKOHOMHYECKOH  3(Q(EKTHBHOCTH  Ha
aeiictByromux ADC ¢ peaktopamu BBOP (Bomo-BoasiHON 3HepreTHYecKHil peaxTop)
HMeeT pasiu4yHbele IMyTH pemeHus. OIHAKO B HACTOANIEE BpeMs OHA pelaercs, Kak
IIPaBUJIO, MHHUMAJIBHBIM H3MEHEHHEM KOHCTPYKTHBHEIX 3JIEMEHTOB aKTMBHOM 30HBEI.
[Tomo6HbIi moaxoa no3BojsgeT 6onee 3GPEKTHBHO UCIONB30BaTh UMEIOMIMECT PECYPCHI,
He npuberad K CyIIECTBEHHOM KOPPEKTHPOBKE TEXHOJIOTHYECKHX IPOLECCOB IpPH
HM3TOTOBJIEHHMH KOHCTPYKIIHOHHBIX 3JICMCHTOB.

[0004]B macrodmee BpeMs B sIepHBIX peakrtopax Tuna BBDP mnpuMenstoTcs
CTEPIXKHEBBIE TEIIOBBIACIAIOMHUE 3iIeMeHThl. CTEep)XHEBOM TB3JI HMeET TOIUIMBHBIH
CT00, COCTOAMMH U3 OTACIBHBIX TaGJIeTOK HUIHHIAPUYECKOH GOPMEI, pa3MENICHHBIX B
obosouke, KoTopas SBISAETCS KOHCTPYKIMOHHBIM HECymHM 3inemeHToM (cMm. A.T.
Camoiinios, TenaoBpIIENAIOMME IEMEHTH SACPHBIX peakTOpoB. M., DHEproaroMu3aaT,
1985, c¢. 99 - 107). JIlnaMeTp CTEpP)KHEBBIX TB3JIOB B LENAX yBEIHMYEHHS HOBEPXHOCTH
TENI00OMEHAa M CHHXXEHHS TEMIEPaTypHBIX HAalpsOKEHHH, BHI3BAHHBEIX II€PENagoM
TEMIIepaTyp, MNPHHUMAETCd BO3MOXHO MEHBIIUM M BapbUPYETCS B peallbHBIX
KOHCTPYKIHSAX BOHO-BOJASHBIX PEaKTOPOB C BOAON Mmox gaBieHHeM oT 7.35¢1073 M mo
15103 ™M (cm. T. H. YmaxoB, TeXHOIOrHYecKHe KaHAIBl M TEILTIOBBIIEISIONHAE

DJIEMEHTHl SACPHBIX peakTopoB. M., Onepromsazar, 1981, c. 32-36). Koncrpykuuu
1
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CTepXHEeBBIX TBAJIOB, TBC m camoif akTUBHOI 30HBI Ui peakTopoB BBOP pomxHsI
obecrneynBaTh MEXaHHYECKYIO YCTONYHBOCTH M NPOYHOCTH TB3JIOB, B TOM YHCIE B
aBapMMHBIX YCJIOBHAX NPH BBICOKHX TEMIlEpaTypax.

[0005] 3BecTeH  TEMIOBBIACNAIONIME SJIEMEHT BOJO-BOASHOIO 3HEPTETHYECKOTO
peakTopa (matent P® Ne 2244347, MIIK G21C 3/00, omy6nmkosan 10.01.2005),
COAepXamui I€PMETHYHYIO NHJIMHAPHYECKYIO OOOJIOUKY W SAEPHOE TOIUIMBO B BHJE
LHUIAHPUYECKUX TabIeToK, HaOpaHHBIX B CTONO mo [umHe o6Gomoukm. HapykHEIH
auaMeTp 000y0YKH TBIMa BeIOpaH ot 7,00:103 M mo 8,79:-10% M, a TomnmBHBIH
CepAeYHHUK uMeeT auameTp oT 5,82-102% M 10 7,32-10° M u maccy ot 0,93 kr go 1,52 kr.
TonnusHele TabneTKH MOTYT OBITH CIUIOMIHBIMH, JHOO B HUX MOTYT OBITH BBHIIIOJHEHEI
IEeHTpaJbHbIE OTBepcTust auameTpom oT 1.07-10° M mo 1.45-10° M. B kauecTse
MaTepuaia TOILIMBHBEIX TabJIETOK HCIONB3YIOT CIPECCOBAHHEIA M CIICYCHHBIH OUOKCHI
ypaHa ¥/HIH AHOKCH] ILTyTOHHS, TaKXKe MOTYT HCIOJB30BATHCA OKHCH TOPHSA, KapOHIIBI
ypaHa, MM HX cMecH. Macca ypaHa B TBanax cocrtaBiser 0.82-1.34 kr. OrHOmeHHe
IJUHBI TOIUIMBHOIO CEpAECYHHMKA K JUIMHE TEIJIOBBLIENSIONIEr0 2JIEMEHTA COCTaBIsET OT
0,9145 no 0,9483.

[0006] HenocTaTkoM HM3BECTHOTO TEILTOBBIAEIAIONMETO 3JI€MEHTA SBJISETCS TO, YTO
HapyXHBIA xuaMeTp oGonouku TB3/a BapeHpyercs oT 7,00-10° M mo 8,79:1073, uro
BIE€YET 3a COOOHM 3HAYUTENBHYID KOPPEKTHPOBKY TEXHOJOTHHM HM3TrOTOBJIEHHS BCEX
3JIEMEHTOB KOHCTPYKIMH TB3JId, YTO MPUBOAMT K OCIOXHEHHIO TEXHOJIOTHH €ro
H3TOTOBJICHHS MO0 CPaBHEHHMIO ¢ CYIIECTBYIOINEH Ui HapyXHOro auamerpa 9,1 mm.
Taxxe HemocTaTkoM SBISETCA TO, YTO Macca TomauBa cocTaBiseT 0.82-1.34 xr, B ToO
BpeMms Kak B TBoje ¢ PEMHUKC-TonnuBom Macca TomnuBa cocrtapisger ot 1.6 1o 1.8 xr,
YTO II03BOJISET YBEIHYUTH d3HEPro3hHEKTHBHOCTh TOINIMBHOM KOMIIAHHH.

[0007] HauGonee  OAW3KHM  aHAJIOTOM, IPHHATHIM 32  OPOTOTHIN,  SBIsAETCS
TEIUTOBBIIEIIAIONINN 3IEMEHT aKTHBHOM 30HBI BOJO-BOISHBIX 3HEPreTHICCKUX PEAKTOPOB
tuna BBOP-1000 (IImenes B.A., Oparyuos IO.I'., Jleaucos B.II., Bacunbuenxo M.H.
AxrtuBHbIE 30HB! BBOP musa atomubix anektpoctanmuit — M.: UKL «AkaxeMKHHTray,
2004 r., c.106), xOTOpBIH COCTOMT M3 CIEAYIOIIMX 4YacTel: BEpXHsAA 3ariylka,
0607109Ka, HMJKHSS 3arilylika, TOIUIMBHBIM CTOJIO, HAGpaHHEIH M3 TaGlIeTOK AMOKCHIA
ypaHa u (ukcaTopa. O6onoyka K 3arfiymIKM M3TOTOBJIEHH M3 crmaBa D110, Jlus
IPEeIOTBPANICHUA CMATHS OOOJOYKH B IpPOIECCE JKCIUTyaTaMd BHYTPEHHHH 0O0bEM
TB3JIa 3alOJHACTCA reaueM mnoxa gasiaeHueMm (2,00+0,25) Mlla. I'epmeruszaumsa TBIIa
OCYUIECTBIACTCS CBapKoM. [ CHHXKEHHS NABJICHUS ra3000pa3sHbIX IMPOAYKTOB J€ICHUS

HOI 060JIO‘-IKOﬁ, BBIC/IAIOMIUXCA B IIPOLECCE IKCIJIyaTallMH, B BCpXHCﬁ JacTH TB3Jia
2
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IIPEyCMOTPEH KOMIIEHCALMOHHBIH 00BbEM. DuKcanus TOMJIUBHOrO CTOJ0a OT ACHCTBHSA
TPaHCIIOPTHO-TEXHOJIOTHYECKHX HAarpy30K OCYImEcCTBIseTcs ¢Qukcaropom. BepxHsas
3araymKa [peaycMaTpHBAcT BO3MOXHOCTh CIEIUIEHHS C 3axBaTOM YCTpoicTBa
H3BJICYCHUS — YCTaHOBKHU TB3ja npu cbopke TBC. HuxHss 3arnymka ycTaHaBIHBaeTCs
B HHJKHIOIO PEIIETKY M KPENUTCS MILTAHHTOBKOM.

[0008] HepocTaTkaMu siBiIsSIETCSL TO, YTO B TB3JaxX peakropa BBOP-1000 anuna TtBona U
TOIUJINBHOTO CcTON0a MeHbIIe, 4eM Yy TBIJOB peakropa BBOP-1200, Ttem cambim
CymMMapHas 3arpy3ka TOILUIMBA B aKTHBHYIO 30HY MEHBIIE, YTO IPHBOJUT K YMEHBIICHHIO
SHEProBEIPaOOTKH  BOJXO-BOASIHOTO JHEPreTHYECKoro peakropa BBOP-1000 mo
cpaBHeHHIO ¢ BBOP-1200. TBanet peaktopa BBDP-1200 HapaBHe ¢ 00071049KO#H ¢
pasmepamu ot 9,06 10 9,14 MM — HapykHBIi 1 0T 7,73 10 7,79 MM — BHYTPCHHETO THAMETPA
II03BOJLIIOT IPAMEHATH 000J104YKY ¢ pazmepaMu ot 9,06 1o 9,14 MM — HapyxHBIit H oT 7,93 110
7,99 MM - BHYTpEHHHH JuaMeTp, 4YTO TAaKXX€ YBEIMYHMBAaeT 3arpy3Ky TOIUIMBA.
Hcmons3oBanue B KadecTBe MaTepuasna 000104k ciutaBa D110, B KOTOpOM cojepikaHue
rapHua Gonpime, yeM B cmiaBe 3110 0.4., MIPUBOOUT K NMOBBIMIEHHOMY IIOTJIOIMEHHIO
HEHTPOHOB 000JI0YKOH TB3Ja, YTO TAaKXKe NPUBOIUT K YMEHBIIEHHIO 3HEPrOBBIPAOOTKH
peaktopa. TakXe HeZOCTATKOM SBJISIETCS HCIIOJB30BaHHE TabJIETOK € IEHTPAILHBIM
OTBEPCTHUEM, UTO CHHMIKAET 3arpy3Ky TOILIHBA.

[0009] Kpennenne HM>)XKHeH 3ariIymIKH K OMOPHOHM pemIeTKe WIUITMHTOBKOM IMPUBOIUT K
6oJee CII0XXKHOMY U TPYZOEMKOMY IpoIeccy cOOpKH U pa3bopku TB10B B coctase TBC.
I'1aBHBIM HENOCTATKOM SBISETCS MCIOJB30BaHUE B Ka4eCTBE TOILUIMBA AMOKCHUJA ypaHa,
B To BpeMsd Kak B TB31ax ¢ PEMUMKC-TomnuBoM HCIONB3yeTCS pereHepHPOBAHHOE
0TpabOTaHHOE SAEpPHOE TOIUIMBO Ha OCHOBE [HOKCHAAa YypaHa M IUIYTOHMS, YTO
IIO3BOJSIET CHH3HTh KONIMYECTBO oTpaboraBmiero saepHoro TtommmBa (OSAT) wu
norpeblieHre MPUPOTHOTO ypaHa.

[0010]3anmaueit  wu300peTeHMss  sABnsieTcs  pa3paboTka M CO3JaHHE  HOBOTO
TEIJIOBBIACAIOMIETO JJIEMEHTA BOJO-BOASHOIO JHEpreTudeckoro peakropa BBOP-1200
C INOBBIIEHHOW 3HEPrOBBIPAOOTKON M COXpaHEHUEM IPEXKHETro yYpOoBHA 06€30MacHOCTH,
yopolleHue mnponecca cbopku csexedt (HeoOmydennoit) TBC 3a cyeT onTumMu3anuu
KOHCTPYKIHH TB3JIa C HCIOJIb30BAHUEM HMEIONIETOCs TEXHOJIOTHYECKOTO 000pyAOBaHHUS,
BO3MOXHOCTh 00€CIEdYeHHs 3aMKHYTOro IHKJIAa IO IUIYTOHHIO B TEIUIOBBIX PEaKkToOpax H
CHIDKEHHE MOTpeOJICHHs] MPUPOTHOrO ypaHa 3a CUeT HCNojb3oBaHus saepHoro PEMHKC-
tonmuBa (REMIX-ronnuga).

[0011] TexaudeckuM pe3yabTaTOM SIBISAETCS YBEIHUUYEHHE OSHEProdPPEeKTHBHOCTH H

BBITOpaHHUs TOIIMBa C COXPaHCHHEM HAACKHOCTH H 6e3omacHoOi JKCIIIyatanuu
3
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TEIIOBBIAEIAIOMIETO 3JIEMEHTa BOJI0-BOASHOIO0 SHEPreTHYECKOTO PEAKTOpa, MOBHIMICHUE
HaJEeXXHOCTH H yInpomleHue mnpouecca cbopku cBexeit TBC, obecneuenne 3aMKHYTOTrO
IIUKJIa IO ITyTOHHIO M CHIDKEHUE NOTpeOIEHNs PUPOLHOTO ypaHa. |
[0012] CymHOCTE M300pETCHHS 3aKIIYaeTCS B TOM, YTO TEIUIOBBIACIIAIONMMANA 3JIEMEHT
BOJO-BOASHOTO JHEPreTUYECKOTO SAEPHOr0 peaKTopa COAECPXKHUT OOONOUKY JUTHHOIM
400045 MM, BBHINOJHEHHYIO M3 HHPKOHHMEBOro ciutaBa 3110 o.4. B BHIE IOJIOTO IMJIHH/IPA,
BEPXHIOIO M HIDKHIOK 3arjyliKH, KOHIEHTPUYHO IMPHUBAPEHHBIE COOTBETCTBEHHO K
BEPXHEMY U HH)KHEMY TOopiHaM 000JIOUKH METOJIOM KOHTAaKTHO-CTHIKOBO CBapKH B Cpejie
HHEPTHOTO ra3a, ¢ BO3MOXXHOCTBIO O0eCIeYeHHs Te€pPMETH3aIlHU TEIUIOBBIICIISIOMIETO
3]IEMEHTa W 3all0JIHCHHUS €ro HHEPTHBIM ra3oM, TOILUIMBHBIA cToyI® Maccoit ot 1600 mo
1800 r, KOHLIEHTPUYHO pa3MEHICHHBIA B 000JI0YKe, HAOpaHHBII U3 TOILIMBHBIX TabJIETOK,
BeimonHEeHHBIX 13 PEMUWKC-TonnuBa Ha OCHOBE pereHepUpPOBaHHBIX YpaHa B IJIYTOHHS
¢ no6aBkoit oOOrameHHOro MPUPOJHOTO ypaHAa, IIPH COAEPXaHHH THOKCHIA ILJIyTOHHS
ot 1 mo 3% mMacc., IUOKCcHIa ypaHa — OCTaJbHOE, SKBUBAJIEHTHOE 00OralIeHHe TOILIMBA
oT 1 1o 5 % mo ypany-235, npyXuHHBIi (HUKCATOpP, KOHIUEHTPHYHO pa3MEIICHHBIA B
00601109Ke, BHIIOJIHEHHBIH B BH/IC MWJIHHAPUIECKON MPYXHHBI H3 HEp)KaBelome CTau ¢
BO3MOXHOCTBIO IIO/DKATHS TOIUIMBHOrO crToyiba K HEJKHEH 3ariymke B OCEBOM
HAIpaBJI€HUH, COCTOSAIIMI M3 BHUTKOB KOMIEHCHPYIOUIEH TIpPYNIBI, BBHIMTOJHEHHBIX C
BO3MOJKHOCTBIO 00€CII€UE€HHsI OCEBOT0 YCHJIMSA MOJKATUA TOIUTHBHOIO CT0I0a, ¥ BUTKOB
¢uKcupyomell rpynnbl, BBIIOJHEHHBIX C BO3MOJXKHOCTBIO OOEClmeueHHs yAEpKaHHS
NpPY>KMHHOTO (HKCAaTOpa OT OCEBOTO INEpPEMEINeHHsA BHYTPH 00OJIOYKH, IIPH 3TOM TOPEIl
HIDKHEH 3ariIyllKy, POTHBOIIOJIOKHBIA TOpPLY, IPUBAPEHHOMY K 000JIOUKE, IPEACTABISIET
co0olt IIyxylo LaHry C Hapy)XHOH W BHYTPEHHEH IIIMHIPUYCCKUMH IMOBEPXHOCTIMH H
ONHOHW MIpOJNONBHON IpOpe3blo, MpHUYEM Ha HAPYKHOH ITOBEPXHOCTH CBOOOJHOIO KOHIIA
L[aHTH BbINoJHEeH OypTuk. HapyxHbIi quameTp 060109KH MOXKeET OBITh BHIOJIHEH OT 9,06 1m0
9,14 MM, BHYTpeHHHM#E guamerp — ot 7,73 mo 7,79 mmm ot 7,93 no 7,99 mMm. TomausHbIe
TabJIETKH MOTYT OBITH BHIIIOJHEHBI C IIEHTPATBHBIM OTBEPCTHEM HJIH 0e3 EHTPaIbHOTO
oTBepcTUd. BHUTOK mnpyxuHHOro ¢uKcaropa, KOHTAKTHPYIOIIMA C BEpPXHEHW TOILUIMBHOM
TabJIeTKOH, MOXeT OBITh IOoJKaT A0 KOHTakTa W mnoauutrdoBaH, oOpasys IJIOCKOCTh
KOHTaKTa BUTKA U TOIJIMBHOM TaOIEeTKH.

[0013] Yka3aHHas COBOKYNHOCTH INPHU3HAKOB SIBJISETCSA HOBOH, HEM3BECTHOM M3 YpPOBHS
TEXHHUKHU U pelIaeT MOCTABJICHHYIO 3a/1auy, TaK Kak:

- yYBEJIMYEHHE [JUIMHBl TOIUIMBHOrO crTojba ® TB3jda obecmednBaeT
YBEJIMUEHHE CyMMAapHOM 3arpy3kd TOILINBa B aKTHUBHYIO 30HY. PacuéTHoe 060CHOBaHHE

[I0Ka3ajgo, 4YTO MpPH CpPaBHUTENHHO OOJbIIEH 3arpyske TOILTHBAa OO0ECIEYMBAIOTCS
4
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aHaJIOTHYHBIE TB3JMaM peaktopa BBOP-1000 nokaszarenmu paboTtocmocoOHOCTH H
HaJIEXKHOCTH, @ CPOK 3KCILUIyaTallUM H BHITOPAHHE TOIUIMBA BEIINIE I aHAJIOTHYHBIX
ImapameTpoB y TB3JIOB peaktopa BBOP-1200;

- HCIONB30BaHME  TOIUIMBHOIO  CcTON0a W3  TOIUIHBHBIX  TaOlETOK,
BeinonHeHHbIX U3 PEMUKC-TominBa Ha OCHOBE pereHepUpOBaHHBIX ypaHa H ILIYTOHHS
¢ nobaBxkoii o0orameHHOr0 IPUPOJHOTO YypaHa, M[MO3BOJISET 3aMKHYTh ILHKJI IO
IUI[yTOHHIO B TEIUIOBBIX pPEAKTOpaX M TEM CaMbIM MPHOCTAHOBUTH IIPOIECC €rO
HAKOMJIEHUS MJIM JaXe COKPAaTHTh €ro 3amachkl, IpH ISTOM IIO3BOJHUT CHH3HTH
noTpebieHne mpuUpoxHoro ypaHa Ha 20-25% M Jydile HCIOIB30BaTh TOILUIMBHBIM
noreanuan OMAT;

- HCIOJIL30BaHHE B Ka4decTBe MaTepuana oboisouku crmiaBa 29110 o.u.
[IO3BOJIAET MOHHM3HUTHL IIOIJOMECHUE HEUTPOHOB OOOJIOYKOH 3a CYET CHHXKEHHS
KOJIM4eCTBa radHus, YTO IPHBOJUT K YBEIHUEHHUIO SHEPTOBBIPAOOTKH,

- HCIO0JIb30BaHHE B KOHCTPYKIIMH TB3J1a HUXKHEH 3arjyIIKH I[aHTOBOr'O THIIA
NO3BOJIACT OOecneunuTh COOPKY TBIJIOB B IIyYOK H HMX HaJEXHYIO (uKcauuio 6e3
IOTIOJTHATENBHBIX HHCTPYMEHTOB B (PUKCHPYIONIUX 3JIEMEHTOB (IIIUIMHTOBKA | T.1.).
[0014] N306peTeHnEe HILTIOCTPUPYETCS CICAYIOIUMHE rpapuuecKUMH MaTEpHAIaMU.
[0015]Ha ¢wur.1 m3obpaxeH BapuaHT HPOAOJIHHOIO pa3pe3a 3asBISEMOrO TBYJIA IS
peakTopa BBOP-1200.

[0016] Ha ¢ur. 2 u3obpaxkeHo yBeIHICHHOE H300paXKEHNE HUKHEN 3arIYIIKH.

[0017]Ha ¢ur. 3 uzobpaxeH pa3pe3 HHKHEH 3arIyIIKH.

[0018] TennoBeIgENAOMUIA  3IEMEHT BOAO-BOASHOIO JHEPreTHYECKOTO  SAEPHOTrO
peakrTopa (¢ur. 1) COCTOHUT U3 CIEAYIOMHUX KOHCTPYKTHBHEIX 3JIEMEHTOB: 0001049kH (3) B
BHJI€ [10JIOT0 NUIHHAPA, BepxHel (1) u HuxHeH (2) 3ariymiek, TOIIHBHOro cronba (4) u
IpYy>XHHHOTO pukcaropa (5).

[0019] O6onouka (3) BHIMONHEHA H3 ITUPKOHUEBOro ciuiaBa D110 o.4., pmHAa 060m0uku Lo
paBHa 4000+5 MM, mpm 3ToM HapyXHBIH auamerp oGonouku di or 9,06 mo 9,14 MM u
BHYTpeHHHH mmameTp obonouku d2 ot 7,73 mo 7,79 mm. Taxke MOXKET NPUMEHATHCH
YTOHEHHas 000/I0YKa, B TaKOM cIydae HapyXXHBI auameTp 006oyioukd paBeH ot 9,06 1o
9,14 MM 1 BHYTpeHHMH quameTp o6osouku ot 7,93 10 7,99 mm.

[0020] Bepxnss (1) u HuxHAA (2) 3araylIKl KOHIEHTPUYHO IPUBAPEHEI COOTBETCTBEHHO
K BEPXHEMY H HHXXHEMY TopliaMm 000JI09KH (3) METOIOM KOHTAaKTHO-CTBIKOBO# CBapKH B
cpene wuHepTHOro rasa. BepxHsas (1) u HmxHAS (2) 3amiymkd  oOecIeuMBaroT
TEPMETHYHYIO  [OJIOCTH BHYTPH  TEILUIOBBIJENAIONEr0o  3jeMeHTa. [lpu  3TOM

TEIUIOBBIACAIONINA 3JIEMEHT 3aloJHEH HHEPTHBIM TIa3oM, KOTOpI:Iﬁ [mogacTess 110a
5
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JaBIICHUEM IIpH IpUBapke BepxHeH 3arnymku (1) x obGomouxe (3) BHyTph TB3JA A
obecrieueHHs KOPPO3UOHHOM CTOWKOCTH, IPOYHOCTH TB3J1a U TEILIOMPOBOIHOCTH.

[0021] TonnuBHBLL cTONO (4) KOHIEHTpHUYHO pasmemieH B obOonouke (3) u Habpan u3
TONJUBHBIX TalOJIE€TOK, IPH 3TO OHH MOTYT OBITh BBHIIOJHEHH C IEHTPAIBHBIM
OTBEPCTHEM HIIH CILUIOIIHBIMH, 6€3 [EHTPATBLHOTO OTBEPCTHS.

[0022] Tonnuerble Tabnetku BbimonneHs u3 PEMUKC-tonnusa (REMIX, ot regenerated
mixture) Ha OCHOBE pEreHepHPOBAaHHBIX ypaHa H IUIYTOHHS C J00aBKOM 0OOTraIlieHHOro
IPUPOAHOTO ypaHa.

[0023] PEMUKC-TomnmmBo Moay4aroT U3 Hepa3JAeIeHHONH CMECH pereHepupoOBaHHOIO ypaHa 1
IJIyTOHHS, KoTOpas oOpasyercs npu nepepabotke OST. B BrineneHHylo cMech H0GaBIAIOT
HeOOoNbIIOe KOJMUYECTBO oboramesHoro ypana. Takum o0pa3oM, MOBTOPHO HCIOJIB3YETCI HE
TOJIBKO ILTYyTOHHH, conepxamuiics B OST, HO u HeBhIropeBmmit ypan-235. MaccoBas xomus
JUOKCHJA IUIyTOHUS MOXET BapbupoBarhbes oT 1 1o 3%, MaccoBast 1o IMOKCHJIa ypaHa
— OCTalnbHOE (COOTBETCTBEHHO, OT 97 110 99%), 3KkBUBaIeHTHOE 00OTaNIeHUE TOIJIMBA OT
1 no 5 % no ypanmy-235.

[0024] Macca TomnmuBHOro cronba (4) cocraBiaser ot 1600 xo 1800 r. Yeennuenusle
IJIMHA M Macca TOIUIMBHOro ctosnba (4) oOecnednBalOT YBEIHYECHHYH) TEIUIOBYIO
MOIIHOCTH peakTopa a0 3300 MBrT.

[0025]IIpyxxunnBIit  ¢uKkcaTop (5) KOHIEHTPHYHO pa3merneH B oGonouke (3) u
BBINIOJIHEH B BHJC IIIMHAPUYECKOH NPYKUHBI U3 HEPKABEIOMIEH CTAIH C BO3MOXKHOCTBIO
IIOJKAaTHs TOIUIMBHOTO CcTonOa (4) kK HuKHeH 3armymKke (2) B OCEBOM HalpaBJICHHU.
[IpyxunHBI ¢ukcatrop (5) COCTOMT U3 BHTKOB KOMIEHCHPYIOUIEH TIpYIIIEI,
BBINOJIHEHHBIX C BO3MOXXHOCTBIO 00ECIEUEHUSI OCEBOT0 YCHJIMS TOJKATHS TOILIHBHOIO
cronba (4), U BHTKOB (QHUKCHPYIOIIEH TpYIIbl, BBINOJHEHHBIX C BO3MOXHOCTBIO
obecnedyeHus yaepKaHus NPyKUHHOro pukcaropa (5) OT 0CEBOro HepeMenleHns BHYTPH
oGonouku (3).

[0026] IIpu sTOM BHTOK IpyXHHHOro ¢ukcaropa (5), KOHTAaKTHPYIOIIMH C BepxHEi
TOILUIABHOH TabJIETKOH, MOXKeT OBITh MOIKAT IO KOHTaKTa W moauumdoBaH, o6pasys
IJIOCKOCTh KOHTAKTa BUTKA U TOIUIMBHOM TaOJICTKH.

[0027] HuxHaa TomiMBHas TalJeTKa TOILUTUBHOrO cToj0a (4) CBOMM HHXXHHM TOPIIOM
KacaeTcd HHXHEH 3ariymku (2), BepXHss TOILUIMBHasi TalJIeTKa TOILIMBHOIO cTojba (4)
KacaeTcs npyxuHHOro ¢gukcaropa (5).

[0028] Topen HuxHER 3arTymky (2), IPOTHBOIOIOKHBIA TOPLY, IPUBAPEHHOMY K 000JI0YKe
(3), nmpencraBnger coboil MIyXyo I@HTy ¢ HApy>XHOH H BHYTPEHHEM NHIHHIPAYECKHMH

MIOBEPXHOCTSIMU U OZHO# IIPOAOIBHOM npope3bio (7).
6
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[0029] ITpopess (7) Huxueit 3armymku (2) (cMm. ¢ur. 2) umeet aauny L ot 9 1o 13 MM u
OUIMHIpHYecKoe yriybnenue (6) (cm. ¢ur. 3), mauna xoroporo L2 or 9 zlo‘ 13 mmM.
Ianrosas gacts (9) HkHe# 3arnymky (2) umeet amuny L3 o1 15 10 16 MM (cM. dur. 2).
Ilpu 5ToM Ha HapyKHOH IOBEPXHOCTH CBOOOTHOTO KOHIIA LAHTH BHINOJHEH OypTHK (8) ¢
YCE€YEHHO-KOHHUYECKOH YacThIO.

[0030] TennoBpieNAIOMUE  3IEMEHT BOAO-BOASHOTO JHEPreTHYECKOTO  SAEPHOTO
peakTopa paboTaeT cieayromuM o0pa3oM.

[0031] B mpomecce M3rOTOBJICHHS TEIIOBBIAENSIONIETO JJIEMEHTa NPYXUHHBIH (HKCATOD
(5) ¢ ycunmem HOIXHMAaeT TOIUIMBHBIA cTonG (4) x HuXHe# 3arnynike (2) B 0ceBOM
HaIpaBjI€HHH, oOeclnevnBas COXpaHEHHE CIUIOMIHOCTH TOILIMBHOTO cronba (4). Butku
KOMIICHCHPYIOLIEH I'PYNNEl Ipy>KHHHOrO ¢dukcaropa (5) obecrnedynBarOT 0CEBOE YCHIIHE
NOJKaTUd TOIUIMBHOTO crtonba (4). BuTkm ¢ukcupyoomed rpynnbl OPYXHHHOTO
duxcaropa (5) obecmeynBaOT yaep)KaHHe UPYXHHHOTO (ukcaropa (5) OT oceBoro
nepeMemenusd BHyTpu obonouku (3). VYnaepxanue mnpyxunHoro ¢uxcaropa (5)
obecneynBaeTcs IMyTEM 3aKpelieHHs B o6onouke (3) 3a cyeT MOCAAKH C HATATOM Ha
BHYTPEHHIOIO TOBEPXHOCTH 0b0oioukH (3).

[0032] B o6omouky (3) m3 crumaBa D110 0.4. mOMemalOT TOIUIMBHEIE TaOJETKU W3
PEMMKC-TonnuBa Ha OCHOBE pereHEpPUPOBAHHBIX ypaHa W IUIYyTOHHS C J00aBKOM
o6orameHHoro IpupogHOro ypaHa. MaccoByio A0 AHOKCHIA IUIYTOHUS BEIOHPAIOT U3
uHTepBana ot 1 1o 3%, MaccoByIO MO0 QUOKCHIA ypaHa — OCTAJIbHOE, SKBUBAJIEHTHOE
oboramenue Tomausa oT 1 10 5 % no ypany-235. IIpu 5ToM Maccy TOIIMBHOIO CTOJI6a
(4) BeOmparorT u3 mHTepBaga oT 1600 mo 1800 r, Takas yBenuueHHas cyMMapHas
3arpy3ka TOILIMBA B aKTHBHYIO 30HY o0ecIeYnBaeT yBeluuyeHHe 3HEProdhPeKTHBHOCTH
U Boiropanus tomnusa. Betbop PEMHUKC-TonnnBa Ha 0OcHOBe pereHepHpOBaHHBIX ypaHa
U IUTyTOHUSA ¢ N00aBKOM 000ralieHHOro NPHPOIHOro ypaHa 00eCrnedHBAET 3aMKHYTHIH
IUKJI [IO IJIyTOHHIO U CHIDKCHHE NOTpeOIeHus MPUPOJAHOTO ypaHa.

[0033]K o6omouke (3) METOOM KOHTaKTHO-CTHIKOBOM CBapkH B Cpejle HHEPTHOIrO rasa
IpUBapUBAOT BepxHIOK (1) B HIkHIOO (2) 3araymkH, obGecrneynBas TEPMETHUHYIO
MIOJIOCTH BHYTPH TEIJIOBBIAENAIOMETo dneMeHTa. [lpu npuBapke BepxHeit 3arnymku (1) k
ob6onouke (3) BHyTph TB3JIA IOJAIOT HHEPTHBIA ra3s o1 AaBJICHHEM.

[0034] O6pa3oBaHHBIC BHIIEOMHUCAHHBIM O00Pa3OM  TEMJIOBLIAECISAIONMINE 3IEMEHTHI
COOHMpalOT B TEIUIOBBIACIAIOMME COOPKH, 3arpyxaeMmble B aKTHBHYIO 30HY SIAEPHOTO
peakTopa.

[0035] Huxnroro 3arnymky (2) TB31a npu cbopke TBC 3a cyeT ynpyrocTH LaHroBoi

gactu (9) ¢ npopessio (7) bukcupyooT B onopuoit pemietke TBC. Ilpu c6opke TB31a B
7
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TBC mpoucxomur cxatue mpopesd (7) H yMEHbIICHHE HApyXXHOTO IUAMETpa GypTHKa

(8) mo COOTBETCTBYIOIETO BHYTpEeHHeMYy amameTpy pemerkd TBC ¢ obpasoBanuem

CILUTOITHOr'0 KOJIBIICBOI'O 6ypTa B CXXATOM IIOJOXCHHH IIaHI'd, IIOCIIE YEero HpOTaHKHBaIOT

HaHroByr 4acTe (9) HmxHed 3armymku (2) B pemetky TBC mo ymopa, mociie 4ero

IIpope3b (7) pasKuMaeTcsa N0 HCXOOHOTO COCTOSHHA W BOCCTAHABJIMBAETCI HCXOMHBIH

HapyXHbIH nuameTp O6ypruka (8). Bopruk (8) ymupaercs B pemerky TBC, TeM cambiM

YAEPKUBasg HUXKHIOIO 3ariylKy (2) ¥ TB3J1 OT OCEBOTr0 MEpPEMEIICHHS.

[0036] Hanmnune HuxHe# 3araymku (2) ONMCAaHHON KOHCTPYKIHH IIO3BOJSET JOCTHYb

ynpoieHue nponecca cbopku csexeit TBC.

[0037] Takum o6pa3oM, n300peTeHHEe 00ECIIEYNBAET:

obecnevyeHne 3aMKHYTOro LHKJIA IO IUTyTOHUIO M CHIDKEHHE IOTpeOIeHHs
IPUPOJHOIO ypaHa 3a CYeT MHCIIOJNIb30BAaHUSA TOILUIMBHOTO CTOJ0A M3
TOIUTMBHBIX TabJieTOK, BHIMOMHEHHBIX M3 PEMUMKC-tonnuBa Ha ocHOBe
pEereHepHpOBAaHHBIX ypaHa M IUIYTOHHS ¢ #0GaBKOM 06OramenHoro
[PUPOJHOTO ypaHa,

YBEJIHYEHHE SHEPro3¢Q(HEeKTHBHOCTH U BHITOPaHHA TOIIJIABA C COXPAHEHHEM
HaJEeXHOCTH M 6€30I1acHOM AKCITyaTallud TEIIOBBLAEISAIONIErO 3JIEMEHTA
BOJO-BOASHOTO 3HEPreTHYECKOro peakTopa 3a CYeT YBEIHYECHHOU
CYMMapHOH 3arpy3Kd TOIUIMBa B AaKTHBHYK 30HY, a TakXe 3a CYeT
HCIIOJIb30BaHMs B Ka4eCTBE MaTepHuaina 0001049k crutapa 3110 o.4.,
IOBBIIICHHE HAZIE)KHOCTH U ympolreHHue npouecca coopku ceexeit TBC 3a
CUYET HCIOJIL30BAHUS B KOHCprKuHﬁ TB3JIa HW)KHEH 3ariyliKy IaHTOBOTO

THIA, a TAaKXKE 3a CUET UCIIONb30BAHUSA KOHTAKTHO-CTEIKOBOH CBapKH.
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®opmya n300peTeHus

1. TemmoBpinenAonMi 3JI€MEHT BOIO-BOASHOIO JHEPreTHUYECKOrO SAIAEPHOIO
peakTopa, coaep Kali

060510uxy muHOM 400015 MM, BBHINOJIHEHHYIO M3 IUPKOHMEBOro cmiaBa D110 o.4. B
BHJIE [IOJIOTO MWIMHAPA,

BEPXHIOKO H HHDKHIOIO 3ariIylIKH, KOHIEHTPHUYHO NPHBAPEHHBIE COOTBETCTBEHHO K
BEPXHEMY M HMJKHEMY TOpIlaM 000JI0YKH METOAOM KOHTaKTHO-CTHIKOBOU CBapKH B Cpejle
HHEPTHOTO Tra3a, ¢ BO3MOXHOCTBIO O0ECIEUYCHUS Te€PMETH3AIlHH TEIJIOBBIAEIISAIOIETO
3JIEMEHTA U 3aII0JIHEHUS €T0 HHEPTHBIM ra3oM,

TOILTUBHBIA cT016 Maccoit or 1600 no 1800 r, KOHIEHTPHUYHO pa3MEICHHBIN B
000omouke, HaOpaHHBIN W3 TOIIMBHBEIX TA0JETOK, BBINONHEHHBIX U3 PEMUKC-tomnusa
Ha OCHOBE pPEreHEpHUpPOBAHHBIX YpaHa M IUIYTOHHA ¢ [O00aBkoil 0GOrameHHOro
MPUPOJHOrO ypaHa, IPH COAEPKaHUHU OUOKcHAA IUIyTOHHA OT 1 g0 3% Macc., JuoKcHaa
ypaHa — oCTanbHO€, JKBUBAJICHTHOE oboramienue Tomnusa ot 1 1o 5 % mo ypany-235,

NpY>KMHHBIH  (QUKcCaTop, KOHUEHTPHYHO pa3sMEIEHHBIH B  00OJIOUKe,
BBLIIOJIHEHHBI B BHAC IHWIMHAPUYECKON TMPY>XKWHBI W3 HEPXKaBEIOMIEN cTamu
BO3MOXHOCTBIO TOKATHS TOIUIMBHOTO CTON6A K HMJKHEH 3arfiymke B OCEBOM
HalpaBl€HUH, COCTOAMMH H3 BHTKOB KOMIIEHCHPYIOWIEH TIpPYNIIbI, BBIIOJIHEHHBIX C
BO3MOXXHOCTBIO 00€CIIEUEHHS OCEBOT0 YCHJIMSA MOMKATUS TOIUIHBHOTO CTOJI0A, U BUTKOB
GuKcHpyIOmEeH TpyNNbl, BBIIOJHEHHBIX € BO3MOXXHOCTBIO OO€CIEYEHMS yAepKaHMS
IPYXHHHOTO ()HKCAaTopa OT OCEBOTO epeMeLIeHUs BHYTPpH 000I0YKH,

OpH 3TOM TOPEIl HMXKHEH 3ariylIKH, IPOTHBOIOJIONKHBIN TOpIY, IPUBAPEHHOMY K
obosouke, mOpeacTaBIsAeT co0oH TIIyXyl0 LaHry ¢ HapyXHOM M BHyTpeHHei
UHIHHAPAYECKUMH TIOBEPXHOCTSIMH M OJHOH IIPOAONBHOM MPOPE3bI0, IpUUYEM Ha Hapy KHOM
IIOBEPXHOCTH CBOOOIHOrO KOHIIA [IAaHTH BBIIOJIHEH OYPTHK.

2. TennoBpyaensitonuit sneMedT mo mI. 1, oTaMYaromuiics TeM, 4YTO 000JI0UYKa
BBIIIOJIHEHA C HAPYXHEIM JxaMeTpoM oT 9,06 no 9,14 MM u BHyTpeHHUM guameTpoM ot 7,73
oo 7,79 mmMm.

3. TennoBeIAENSAIOMMA 3IEMEHT IO M. 1, OTIMYAONMHCS TeM, 4YTO 000JI0UKa
BBHINIOJIHEHA C HAPYXXHBIM JHaMeTpoM OT 9,06 1o 9,14 MM U BHYTPEHHHUM OHAMETPOM OT 7,93
10 7,99 MM.

4. TennoBBIAENAIOMMHA 3JIEMEHT IO N. 1, OTIHYANOIUICA TeM, YTO TOIIJIHUBHBIE

Ta0JIETKH BBIIOJHEHBI C OCHTPAJIbHBIM OTBCPCTHEM.
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5. TemnoBBACHAIOMMA 3JIEMEHT MO H. 1, OTIMYAIOmMiicS TEM, YTO TOILUIMBHEIE
TabJIETKH BBINOJHEHBI 6€3 IEHTPAIBHOI0 OTBEPCTHAL.
6. TennoBBIACIAIOMUH JIEMEHT TI0 1. 1, OTJIMYAIOIMICSA TEM, YTO BUTOK IIPYXUHHOTO
¢dbukcaropa, KOHTAKTHPYIOIMIMIA C BepXHE#H TOILUIMBHOMN TabA€TKOM, MOKAT OO0 KOHTaKTa U

noamnugoBaH, 06pa3ys IWIOCKOCTh KOHTAKTa BUTKA M TOIUIMBHOM TaOJIeTKH.
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A RU 2100172 C1(AKIIHOHEPHOE OBIECTBO OTKPBITOI'O THUIIA 1-6
"HOBOCHBHUPCKHUH 3ABOJ] XUMKOHIIEHTPATOB") 27.12.1997, c. 5,
cTpoku 32, 45

A RU 132603 Ul (OTKPBITOE AKITHOHEPHOE OBLIECTBO 1-6
"BBICOKOTEXHOJIOTMYECKUI HAYUYHO-UCCJIEJOBATEJILCKHI
HHCTHUTYT HEOPTAHUYECKHUX MATEPUAJIOB UMEHU AKAJTEMHUKA
A A. BOYBAPA") 20.09.2013

A RU 2702234 C1 (GEAEPAJIBHOE I'OCY TAPCTBEHHOE YHUTAPHOE 1-6
NPEAITPUATHE "T'OPHO-XUMHUYECKHWUHY KOMBHUHAT") 07.10.2019

A CN 111656458 A (KEPCO NUCLEAR FUEL CO LTD) 11.09.2020 1-6

D MOCTCAYIOMAE TOKYMEHTH YKa3aHHl B MPoAo/pkeHUH rpads C.

D JAHHBIC O IMATCHTAX-aHAJI0raX YKAa3aHbl B IIPUJIOXKCHUN

* Oco6ble Kareropiy CCBUIOYHEIX AOKYMCHTOB:

“A”  JIOKYMEHT, ONpe/Ic/IEONTHIA OO YPOBCHE TEXHUKA M HE CHUTAFOIHHCS
0C000 PEICBAHTHEIM

“D” JIOKYMEHT, TIATUPYEMBIH 3aMBATENIEM B MEKTYHAPOIHOM 3a9BKE

“E” 6oee PAaHHSST 3aMBKA MITH TIATCHT, HO Oy OIMKOBAHHAS HA /ATy
ME3K/TyHAPO/MHON IO JAUH MM II0CIIC HES

i JIOKYMEHT, TIO/IBEPTAIOIIUI COMHCHUIO NPUTA3AHUE(S) HA IPUOPHUTET, MITH
KOTODBIif IPHBO/MTCS C IENBK yCTAHOBICHAS IATH My (IIMKAIMH PYTOTO
CCBUIOYHOTO JJOKYMEHTA, a TAakOKe B IPYTHX NEJDIX (KaK yKa3aHo)

“Q JIOKYMEHT, OTHOCATITMACA K yCTHOMY PACKPBITHIO, HCTIONB30BAHUIO,
SKCIIOHUPOBAHHIO H T.JI.

“p~ JIOKYMEHT, OIYO/IMKOBAHHbIH /0 JATHI MEK/TyHAPOIHOMN MOauH, HO TOCIE
JIATHI MCIPAIUABAEMOTO IIPHOPHTETA

“T” 6oree O3 HMI TOKYMEHT, OIyO/IMKOBAHHEIH TIOCIIE JJATH MEKTyHAPO/THOM
o Ja9H WA HpI/IOpI/ITeTa, HO HpI/IBe}:[eH:HHﬁ JUIA IOHAMAaHWA l'lpI/]]'HJ;[/]IIa HIA

TCOpHHM, Ha KOTOPHEIX OCHOBBIBACTCS H300PCTCHIE

“X” JIOKyMEHT, MMEIONTHi Haubosice G/IM3KOE OTHOIMICHHE K TIPS/ IMETY TIOMCKA;
32IBJICHHOE H300pPETECHIE HE 00IaacT HOBU3HOH MWIN H300PETaTeIbCKUM
YPOBHEM, B CPABHCHHH C JIOKYMCHTOM, B3ATHIM B OTACIBHOCTH

“Y” JIOKYMEHT, MMEIOTTHI HAUG0JIEE OIM3KOE OTHOIIEHUE K ITPEMETY TIOMCKA;
3BJICHHOE H300pPETEHNE HE 00IaAacT H300PETATSIECKIUM YPOBHEM, KOT/IA
JIOKYMCHT B3AT B COUCTAHWE C O/HHM MM HECKOJIBKUMM JOKYMCHTAMHE TOM K&
KaTeroOpyHM, Takas KOMOHHAINMA JJOKyMCHTOB OMCBHIHA LT CLCIHATACTA

“&”  JOKyMEHT, SBJITIOUTMHACS TATCHTOM-aHAIOTOM

Jlata eHCTBUTEILHOTO 3aBSPIICHIS MEXIYHAPOIHOTO OUCKA

01 centsOps 2021 (01.09.2021)

llaTa OTIPABKHA HACTOAIICTO OTUCTA O MCKIYHAPOIHOM ITOUCKE

09 certsa0ps 2021 (09.09.2021)

Hawmmenoranwve u aapec ISA/RU:

OenepalbHEI HHCTUTYT MPOMEBIILICHHONH COOCTBEHHOCTH,
Bepexkosckas Hat., 30-1, Mocksa, I'-59,

T'CII-3, Poccus, 125993

Daxkc: (8-495) 531-63-18, (8-499) 243-33-37

VY10 IHOMOYCHHOS JIUIIO:
HWBanenko T.B.

Texedou Ne (495) 531-64-81

®opma PCT/ISA/210 (Bropoit mmct) (Mroms 2019)
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