006 yTBepxaeHunmn Cnucka apepHbIX MaTepuanos, obopynoBaHus,
cneuuasibHbIX HeAAEepPHbIX MaTepuasioB U COOTBETCTBYIOLLUX
TEeXHOJIOruM, NoANa[aALMX NOA SKCMOPTHLIA KOHTPOJIb

Yka3 lNpe3nneHTa Poccniickon Genepauum - Ne 202 - oT 14.02.1996 - Mpe3maeHT Poccuinckon Genepaumm - YTpatun
cuny

YKA3
MPE3VOEHTA POCCUNCKOWN OELEPALLAN

YTpaTtun cuny - Yka3 MNpesngeHta Poccninckon ®epepaumm ot 25.08.2022 Ne 573

06 yTBepxaeHnm Cnucka saepHbIX MaTepranos, 060pyaoBaHUs, CneunabHbIX HEAAEPHBIX MaTEPMANoB U
COOTBETCTBYIOLLMX TEXHONOr NI, NoANafatoWmx nog 3KCNOPTHLIA KOHTPOJIb

B uensx obecneyeHns BbINOAHEHNS MEXAYHapoaHbIX 0683aTenscTB Poccminckon ®egepaumm no
HepacnpoCTPaHEHWIO AAEPHOIO OPYXKNA MOCTAHOBIA:

1. YTBepanTb NpeacTaBsieHHbIn MNpaBnTenscTBoM Poccuiickon Pepgepaunn npunaaraemoiin Cnncok aaepHbiX
MaTepuanos, 060pyaoBaHMA, CNELNANbHbIX HESAEPHBIX MaTEPMAIOB N COOTBETCTBYHOLLMX TEXHOMOT A,
noananatoLmnx nog 3KCNOPTHbIA KOHTPOJIb.

YCTaHOBUTb, YTO KOAbl €ANHON TOBapHON HOMEHKNATYpbl BHELLHEIKOHOMUYECKON AEATENbHOCTY
EBPa3ninCcKoro 3KOHOMNYECKOro Col3a, NpuBeaeHHble B CNMCKe aAepHbIX MaTepunasioB, 0bopyaoBaHmMs,
cneumnanbHblX HeaAepHbIX MaTepPranoB U COOTBETCTBYIOLLMX TEXHOIOM I, NoANaAaoLWLNX Nog 3KCNOPTHbIN
KOHTPOJIb, MOFYT YTOYHSATLCA PeaepanbHOM TaMoXXeHHo cny»x60i no cornacoBaHuio ¢ GenepanbHoii
cny>xbol No TEXHNYECKOMY 1 3KCMOPTHOMY KOHTPOJIKO B COOTBETCTBMM C pelleHnsamu EBpasninckon
3KOHOMMYEecKon komuccuun. ([lononHeHme ab3aueM - Yka3 lMNpesngeHTta Poccunckon ®egepauum ot
21.01.1997 N 32)

2. HacTosawwmi Yka3 BCTynaeT B CUy Yepes Tpu Mecsaua nocse ero opuumansHoro onybankosaHus.

Mpe3npeHT Poccunckon ®epepauyunmn b.EnbLnH

Mocksa, Kpemib
14 deBpans 1996 rona
Ne 202

YTBEP)X[EH

Yka3om lMpe3ngeHTa
Poccuinckon ®epepauun

oT 14 ceBpansa 1996 r. No 202

O 3anperTe... cM. - YKa3 lNpe3ngeHTta Poccunckom d®epepauinn ot 28.11.2007 Ne 1593

CMnNCOK

A0epHbIX MaTepuanos, 060pynoBaHNA, CNeUNasbHbIX HEAOEPHBIX MAaTEPUanoB 1 COOTBETCTBYIOLLNX
TEeXHOJIoOrnin, NoanafatoLmx Nol 3KCNOPTHbLIN KOHTPOJb

Ne NyHKTa

HanmeHoBaHune*

Kon TH B3I EASCH*

Paspen 1. doepHble maTepurasbl

1.1.
NcxopHbIn MaTepman:
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1.1.1.

YpaH c cogep>XaHUeM M30TOMOB B TOM OTHOLUEHWW, B KAKOM OHM HaxOAATCA B MPUPOLHOM ypaHe, B BuAe
MeTasna, CNJlaBa, XMMNYECKOro COeANHEHMNS NN KOHLIEHTpaTa

2844 10

1.1.2.

YpaH, obenHeHHbIN n3oTonom 235 B BUAe MeTanna, CniaBa, XMMUYECKOro COeQUHEHNS UM KOHLEHTPaTa
2844 30 110 0; 2844301900

1.1.3.

Top|/||7| B Bnae MeTallyia, CrnjlaBa, XMMN4eCKOro CoOeanHeHna nnnm KOHUEeHTpaTa

2844 30 510 0; 2844 30690 0

1.2.

CneumanbHbIi pacLLennsoWwuncs matepman:

1.2.1.

MayToHURn-239

2844209900

1.2.2.

YpaH-233

2844 401000

1.2.3.

YpaH, oborawieHHbIn nsoTonom 235 nnm 233

2844203500

OnpegneneHne

TepMuH "ypaH, oboralleHHbIn n3oTonoM 235 nnn 233", o3HavyaeT ypaH, coaepXxalini nsoton 235 nam 233,
UAW TOT U OPYron BMeCTe B TaKOM KOJIM4ECTBE, YTOObl OTHOLLEHNE CYMMbl 3TUX M30TOMOB K U30TOMY 238
66110 60MbLLIE OTHOLWEHMA U30Tona 235 K n3oTony 238 B MPMPOLHOM ypaHe

1.2.4.

Jlloboit MaTepman, coaep>XaLliuin 0AHO WK HECKONIbKO BELLEeCTB, YKa3aHHbIX B NyHkTax 1.2.1. - 1.2.3. B Buae
MeTas1a, CrlaBa, XMMUYECKOro COeIMHEHUS, KOHLLEHTPaTa, CBEXEro Uiy 0TpaboTaBLLEro PeakTOPHOro
TonnMBa

2844 20;

2844 30;

2844 40; 2844 50 000 0

1.2.5.

TexHoNornm, CBsi3aHHbIe CO BCEMU BKJIOYEHHbIMI B pa3fen 1 HacToswero Cnucka MaTepranamu

1.2.6.MporpamMHoe obecneyeHne, CBA3aHHOE CO BCEMU BKJIOYEHHbLIMU B pa3aen 1 HacTosiuero Cnincka
MaTepvanamu

(OononHeHne nyHKTOM - YKa3 Mpe3naeHTa Poccninckon ®egepaumm ot 14.11.2017 Ne 546)

MNpumeyaHue:

DKCMOPTHbIA KOHTPOJIb MAYTOHWUS C U30TOMHOM KOHLUEHTpaunen nayToHnsa-238 cabiwe 80%
OCYLLeCTBNAGTCSA B COOTBETCTBMM C NOPSALKOM, YCTaHOB/IEHHbIM (hefiepalibHblM 3aKOHOLAaTeNbCTBOM B
OTHOLLEHWW 3KCropTa 06opyAoBaHNS U MaTepnanoB ABONHOMO Ha3HA4YeHNSA 1 COOTBETCTBYOLMNX
TEXHONOMNIA, MPUMEHSAEMbIX B SOEPHbIX Liensx

1.3.

Hyknungbl:

1.3.1.HenTyHnn-237, a Takxe nobon MaTepunan nam yCTPoOMCTBO, €ro CoAepKallee
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2844 40 200 0;
2844 40 300 0;
2844 408000

1.3.2.AMepuunin-241, a Takxxe ntoboin MaTepran nan yCTponCTBO, ero cofepixallee
2844 40 200 0;
2844 40 300 0;
2844 408000

1.3.3.AMepuunin-243, a Takxxe nobon maTepran nam yCTpoucTBO, ero cogepixalliee
2844 40 200 0;
2844 40 300 0;
2844 408000

1.3.4.KanudopHuin-252, a Takxe noboi MmaTepunan uam yCTPOMNCTBO, €ro coaepxallee
2844 40 200 0;
2844 40 300 0;
2844 408000

MNpumeyaHue:

DKCMOPTHOMY KOHTPOJIIO HE MoAnexaT HYKAMAbl, MaTepuanbl 1 YCTPONCTBA, UX COAEPKaLLMe, yKa3aHHble B
nyHkTax 1.3.1 - 1.3.4, C aKTUBHOCTbIO, HE NoAnajatoLen nog gencrene degepanbHbix Mpasun
6e30nMacHOCTM NpK TPAHCNOPTUPOBAHMM PaanNoaKTUBHbLIX MaTepranos (HM-053-16)

Pazpen 2. O6opynoBaHUe 1 HesdepHblE MaTepmuanbl

2.1.9nepHble peakTopbl U CneunanbHO pa3paboTaHHble AN NOArOTOBEHHbIE 060pyL0BaHME N COCTaBHbIE
YacTu ANS HUX:

BBoaHoOe 3ameyvaHue.

Pa3nnyHble agepHble peakTopbl MOTYT KJ1AaCCUPULMPOBATLCA B 3aBUCUMOCTM OT UCMOJIb3YEeMOoro
3aMennnTens (Hanpumep, rpaduT, TaKenas Boaa, obbl4Has BOAA, a TakXXe OTCYTCTBME 3aMeannTens),
3HEeprum CnekTpa HEMTPOHOB B HEM (HampuMep, TeN0BbIX, BbICTPbLIX), MCNOJb3YEMOro BMAa
TensioHocuTens (Hanpumep, BOAa, XXUAKNUE MeTallbl, pacrnaBJfieHHbIE COJIN, Fa3bl), UX Ha3HAYEHUS NN
Tuna (HanpuMep, saHepreTUYecKne peakTopbl, UCCIefoBaTeIbCKME PeaKkTopbl, UCNbITaTeslbHble PeakTopPsbl).
MpeanonaraeTcs, YTO BCE YKa3aHHbIE TUMbl AAEPHbLIX PEAaKTOPOB OTHOCATCA K cdhepe 3TOro NyHKTa 1 BCEX
€ro NoAnyHKTOB, rAe 3TO NPUMeEHUMO. 10 NYHKTY 2.1 He noanexxaT 3KCNOPTHOMY KOHTPOJIHO
TepMoaLepHbIe peakTopsl.

(donosHeHMe BBOAHLIM 3aMeyaHueM - Yka3 Mpe3naeHTa Poccninckon ®Peagepaumm ot 01.09.2014 Ne 599)

2.1.1.

KoMnnekTHble aaepHble peakTopsl

flnepHble peakTopbl, CNocobHble paboTaTb B peXNME KOHTPOIMPYEMOI CaMONoaAepKNBAOLLENCS LENHOW
peakuun geneHus

8401100000

MosACHUTENbHOE 3aMeYyaHme;

floepHbI peakTop B OCHOBHOM BKJIIOYAET Y3/bl, HAXOAALWMECSH BHYTPM PEaKTOPHOIro Kopnyca nian
HenocpencTBeHHO NpuaaHHble eMy, 06opynoBaHNE, KOTOPOE KOHTPONPYET YPOBEHb MOLLLHOCTY B
aKTWMBHOW 30HE, U X YacTK, KOTopble 06bIYHO COaep>XaT TEMNJIOHOCUTENbL NEPBOr0 KOHTYpPa peakTopa,
BCTYMNAKT C HAM B HEMOCPEACTBEHHbIN KOHTAKT WW PETYANPYIOT €ro

2.1.2.Kopniyca afiepHbIX peakTopos
CneumnanbHo pa3paboTaHHble AWM NOATOTOBEHHbLIE METAIINYECKME KOPMYCa U OCHOBHbIE YacCTu
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3aBOACKOr0 N3roTOBAEHNS 419 pa3MeLLeHNs B HUX aKTUBHOW 30Hbl AAePHbIX PEaKTOPOB, Kak OHU
onpegeneHbl B NyHKTe 2.1.1., 1 BHYTPEHHUX YaCTEN PEaKTOPOB, KakK OHW onpefesieHbl B NyHKTe 2.1.8.
8401 400000

MosicHUTeNnbHOE 3aMeYyaHue.

MyHKTOM 2.1.2 0XBaTbIBAIOTCA KOpryca A4epHbIX PeakTopOoB, BKJIKYAOLLME KOPMYC peakTopa U KanaHapsl,
He3aBUCMMO OT HOMMHAaJIbHOIr 0 3HaYeHWs faBneHns. Kpbillka Kopryca peakTopa 0XBaTbiBaeTCA MYyHKTOM
2.1.2 KaK OCHOBHas 4acTb KOpryca peakTopa 3aBOLCKOro U3rOTOBAEHUS.

2.1.3.MalwnHbl Ana 3arpyskn 1 BbIrpy3KU TOMAMBA AOEPHbLIX PeakTopoB

CneumnanbHo pa3paboTaHHOE AN NOArOTOBIEHHOE MAaHUMNYNATOPHOE 06opyAoBaHMe 41K 3arpy3Ku nunn
n3BJiIeYeHNs TOMIMBA U3 ALEPHbLIX PEaKTOPOB, KaK OHW onpefeneHsbl B nyHkKTe 2.1.1.

8426 19 000 0; 8426 99 000 0

MosiCHNTeNbHOE 3aMeYaHune:

MaluvHbl, onpegeneHHble B MyHKTe 2.1.3., UCNONb3YyI0TCA, KOra peakTop HaxoAMUTCA NoA Harpy3Kon, uim
06/1a0al0T TEXHNYECKUMIN BO3MOXKHOCTAMM AN TOYHOr0 NO3MLUMOHUPOBAHNA UK OPUEHTUPOBAHMS,
MO3BOJIAOLWMMMN NPOBOANTbL Ha OCTAHOBIEHHOM PeakTope CI0XKHbie paboTbl MO Neperpyske Tonanea, npwu
KOTOPbIX 0ObIYHO HEBO3MOXXKHbI HEMOCPEACTBEHHOE HaboaeHe UK NPSAMON AOCTYN K TOMJMBY
2.1.4.YnpaBnsiowme CTepXXHN AAepHbIX peakTopoB 1 obopynoBaHmne

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE CTEPXHU, OMOPHbLIE NN NOABECHbIE KOHCTPYKLMKN NS
HUX, NPUBOAbI UM HanpaBAasiowme Tpybbl 4N5 CTEPXHEN, NCNOSIb3yeMble ANS YNPaBAEHNS NPOLLECCOM
JeNleHns B 1OepHbIX peakTopax, Kak OHW onpeaenieHbl B NyHKTe 2.1.1.

8401 40 000 0

2.1.5.Tpybbl BbICOKOrO AaBAEHNS 419 SOEPHbIX PEaKTOpPOB

CneunanbHo pa3paboTaHHbIe UM NOAFOTOBEHHbIE TPYObI NS pa3MeLLEHNS B HUX TOMMBHbIX 3IEMEHTOB
N TENJIOHOCUTESIA NEePBOro KOHTYpPa B AL4EPHbLIX peakTopax, Kak OHW onpefesieHbl B NyHKTe 2.1.1.

7304;

7507 12 000 0; 7608 20; 8109 90 000 0; 8401 40 000 0

MosicHNTeNnbHOE 3aMedaHue.

YKa3aHHble B NyHKTe 2.1.5 Tpybbl BLICOKOro AaBieHNs SBASIOTCA YacTbio KaHaN0B As TOMJMBa 1
npefHa3Ha4veHbl 41 paboThl NPy BLICOKMX AaBAEHNSX, MHOTAa NpeBbiwatowmx 5 MMa.

(donosiHeHMe NOACHUTENbHBLIM 3aMeYvyaHneM - Ykas lNpe3ngeHTta Poccunckon ®epepaunm ot 01.09.2014 Ne
599)

2.1.6.060/104KM A40epHOro TOMMBa

CneunanbHo paspaboTaHHbIe UM NOATOTOBAEHHbIE TPYObI N3 META/INYECKOrO LIMPKOHNS NN
LMPKOHMEBLIX CMNaBoB (unu cbopkm Tpyb) ANd NCNONb30BaHNA B Ka4eCTBE TOMAUBHbLIX 060/7104€eK B
A0EepHbIX peakTopax, Kak OHW onpeneneHsl B NyHKTe 2.1.1, B konndectse 10 kr n 6onee

8109 90 000 0

MosacHUTeNbHOE 3amMedaHue.

Tpy6bbl U3 LMPKOHNS UAW CNAABOB LIMPKOHNSA, NPeAHa3HaYeHHbIE A UCMOb30BaHMA B AAEPHbIX peakTopax
B Ka4yecTBe TOMAUBHbIX 060/104€eK, COCTOAT U3 LLUPKOHUS, 1 B HAX OTHOLLEHME MO BeCy rathHNS K LUPKOHUIO
MeHbLUe Yyem 1:500. Ons unmpkKoHneBbIX TPYD BbICOKOrO AaBfeHMs NpUMeHsieTcs NyHKT 2.1.5, nns Tpyb
KaslaHA4pa NpMMeHseTcs NyHKT 2.1.8.

(JononHeHne NOACHUTENbHLIM 3aMeyvaHneM - YKa3 lMNpe3sngeHTta Poccuiickon ®epepaumm ot 01.09.2014 Ne
599)

2.1.7.HacocCbl nau LMPKYIATOPbLl NEPBOro KOHTYpa TenaoHoCUTeNs
CneunanbHo pa3paboTaHHbIe UAWM NOAFOTOB/IEHHbIE HACOChI MO0 LUPKYNATOPLI AN NOAAEPXKaHNS
LMPKYNSALMM TEMJIOHOCUTESA NMEPBOro KOHTYPa ALEPHbLIX PEAaKTOPOB, KaK OHW onpefesieHsbl B nyHkTe 2.1.1
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8413810000
(MpumeyaHune nckntoyeHo - Ykas lNpesuaeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

MosicHNTeNbHOE 3aMeYaHue.

MoscHMTeNbHOEe 3aMedaHmne. CneumnanbHO pa3paboTaHHble UM NOArOTOBAEHHbIE HACOCH NGO
LMPKYATOPbI BKOYAIOT HAaCOChl 419 BOLOOXJIaXKAAEMbIX PeaKTOPOB, LUPKYNATOPbI 414
rasooxja)K4aeMbiX PeaKTOPOB, @ TaKXKE INEKTPOMArHMTHbIE N MEXaHUYECKE HACOChl A1 PeaKTOpPOB C
XNOKOMeTan/IM4YeCKUM TEMNJIOHOCUTENEM. 3710 060py,u,OBaH|/|e MOXXET BKJZID4AaTb HAaCOChbl CO CNOXKHbIMU
cMcTeMamu ynaoTHeHUn Ambo CMcTeMamMm MHOMOKPATHbIX YNOTHEHWI NS NPefoTBPaLLEeHNS YTeYKHN
TenJIOHOCUTENA NepPBOro KOHTYpa, repMeTUYHbIe HAacoChl 1 HACOChl C CUCTEMAMW UHEPLMANbHON MaccChl.
D70 onpepfesieHne KacaeTcsq HacOCOB, aTTECTOBAHHbIX MO NEPBOMY KJlacCy KOMMOHEHTOB B COOTBETCTBMM C
nonpa3saenom NB rpynnel | pasgena Il Kogekca AMepukaHCKoro obuuecTsa nHxXeHepoB-MexaHukoB (ASME)
WU LPYrUM 3KBMBAJNIEHTHbLIM CTaH4APTOM.

2.1.8.BHyTpeHHMNe YacTn LepHbIX PeakTOpoB

CneumanbHo pa3paboTaHHble UK NOArOTOB/IEHHbIE BHYTPEHHME YacTu A9 NCNOJb30BaHNA B S4EPHbIX
peakTopax, KaK OHW onpefesieHbl B MyHKTe 2.1.1., BKAOYaoLwme, Harnpumep, NoLepXXrBatoLine KOJIOHHbI
aKTUBHOW 30HbI, KaHasbl 419 TOMAUBA, Tpybbl KanaHApa, Ten0Bble IKPaHbl, Meperopoaku, TpybHble
peLleTKn akTUBHOW 30HbI U NAACTUHLI Anddy3opa

8401 40 000 0

MoAcHUTEeNbHOE 3aMevaHue:

BHyTpeHHMe 4acTu aepHbIX PeakTOPOB ABJIAIOTCA MaBHbIMU CTPYKTYPHBIMU 3/1eMEHTaMn BHYTPU
KOpMyCOB PeakToOpOB 1 UMEIDT OAHO WM HECKOJIbKO Ha3HAYeHN, TaknX, KaK Moaaep>KKa akTUBHOMN 30Hbl,
yoepxaHue cbopok Tonanea, Hanpas/eHne NOTOKa TEMNJIOHOCUTENS NEPBOr0 KOHTYpa, obecneyeHune
pajvaLMoHHON 3allnThl KOpryca peakTopa 1 ynpassieHne obopyLoBaHNEM BHYTPU aKTUBHOW 30HbI
2.1.9.TennoobMeHHUKM:

2.1.9.1.CneumanbHo pa3paboTaHHble WA NOArOTOBAEHHbIE NaporeHepaTops! A58 UCNO0Nb30BaHMS B MEPBOM
NN MPOMEXYTOYHOM KOHTYpPE OXJIaXKAEHNA ALEPHBIX PEAKTOPOB, Kak OHW ornpeaeneHsl B NnyHkTe 2.1.1
8402 19 900

(LononHeHne nyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

2.1.9.2.CneumnanbHo pa3paboTaHHble UAK NOArOTOBNAEHHbIE APYrie TenJ00OMEHHUKIN 019 UCM0JIb30BaHMUS B
NMepPBOM KOHTYpPE OXJlaXKAEeHNA SAEPHbIX PEAaKTOPOB, Kak OHW onpeaeneHbl B NyHKTe 2.1.1

8404 20 000 0;

8419500000

(LononHeHne NyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

MosicHNTeNnbHOEe 3aMedaHue.

CneumnanbHo pa3paboTaHHblE MM MOArOTOBAEHHbLIE MAapPOreHepaTopbl 419 Nepeaayn Tenna,
reHepupyemoro B peakTope, K NMTaTeNbHON BOAE A1 reHepaunm napa. Y bbiCTpbiX peakTopoB, B KOTOPbIX
TaKXe MMeeTCsa NPOMEXYTOYHbIN KOHTYP, MaporeHepaTop HaxoAUTCA B NPOMEXYTOYHOM KOHTYpe. B
ras3ooxsia)gaemMoM peakTope NnaporeHepaTop MOXXET UCMONb30BaTbCA A5 nepefadn Tenaa K BTOPUYHOMY
ra3oBOMY KOHTYPY, NPUBOASALLEMY B ABMXEHME ra3oByto TypbuHy. MyHKTOM 2.1.9 He 0XBaThbIBaOTCS
Tenso006MeHHNKIN 418 NOAAEPXKUBAKOLWMX CUCTEM PEaKTopa, TO eCTb CUCTEM aBapPUNHOr0 OXJa)kKAEHNS Un
CMCTEM 0TBOAA OCTATOYHOrO TEMJ/I0BLIAENEHNS.

2.1.10.[leTeKTOpbI MOTOKa HENTPOHOB

CneumnanbHo pa3paboTaHHblE NAM MOATOTOBAEHHbIE OETEKTOPLI MOTOKA HENTPOHOB AJ19 N3MEPEHNS YPOBHSA
NOTOKA HENTPOHOB BHYTPWU aKTMBHOM 30Hbl PEAKTOPOB, KaK OHW onpefesneHbl B NyHKTe 2.1.1
9030100000

MosicHNTenbHOEe 3aMedaHue.
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MyHkTOM 2.1.10 0xBaTbIBaeTCA 060pyA0BaAHNE, Pa3MeLLaeEMOe Kak BHYTPU, TaK U BHE aKTUBHOW 30HbI,
KOTOPOE NPUro4HO 4J1 U3MEPEHNS BbICOKUX YPOBHEN NOTOKOB, 06bI4HO OT 10* HEMTPOHOB Ha KB.
CaHTUMETP B CeKyHAy nam bonee. K 0bopynoBaHuio, pa3mMeLaeMoMy BHE aKTUBHOW 30Hbl, OTHOCUTCSA
obopyoBaHMe, pa3MeLLaeMOe BHE aKTMBHOWM 30Hbl PEAKTOPOB, Kak OHW onpeaeneHsl B NyHKTe 2.1.1, HO
BHYTPU NX BNONOrNYECKON 3aLLUNTLI.

2.1.11.BHewHre TensoBble 3KpaHbl

CneumnanbHo pa3paboTaHHble MM MOATOTOBAEHHbLIE BHELLHUE TEMJIOBbIE 3KPaHbl A5 UCMOb30BaHNA B
A0EepHbIX peakTopax, Kak OHW onpeneneHbl B NyHKTe 2.1.1, npegHa3HayYeHHble 15 YMEHbLUEHNA NoTepy
Tenna, a Takxe ons obecnevyeHns 6e30nacHOCTU KOpMyca 3allUTHON 060104KM peakTopa

7308 90;

7326 90 980 7;

7806 00 800 9;

8401 40 000 0;

9620 00 000 9

(LononHeHne nyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)
MosicHNTenbHOe 3aMedaHue.

BHellHMe TenoBble 3KpaHbl, yka3aHHble B NyHKTe 2.1.11, SBAA0TCA OCHOBHbLIMU CTPYKTYPHbIMM
3/leMeHTaMu U Haxo4ATCa Haj KOprnyCcoM peakTopa; YMeHbLUAoT NoTepun TenJsa U3 peakTopa U CHUXatloT
TemnepaTypy BHYTPY 3aLUMTHON 060104KM peakTopa.

(JononHeHwe NOACHUTENbHBLIM 3aMedaHueM - Ykas lMNpe3uaeHTa Poccumnckon ®egepaumm ot 01.09.2014 Ne
599)

2.2
HesapepHble MaTepuanbl 4NA peakTOPOB:

2.2.1.

LenTepun n Taxenasa soaa

JenTepun, Taxenas soaa (0KuCb fentepns) n noboe opyroe coeiMHeHne fehTepns, B KOTOPOM
OTHOLUEHNE aTOMOB AeNTepmsa K aToMaM BogopoAa npesbiwaeT 1:5000, npegHa3HavyeHHble ons
MCMNOJIb30BaHMA B AOEPHbIX PeakTopax, Kak OHW onpenesieHbl B NyHKTe 2.1.1.

2845 10 000 0; 284590 100 0

2.2.2.

ALEepHO-YNCTLIN FpaduT

MpadhuT, UMELLINA CTEeNEHb YNCTOTbI N0 BOPHOMY 3KBMBANEHTY BbILLIE 5 MUNNMOHHbLIX AONEN, C MAOTHOCTbLIO
6onblwe, 4em 1,50 r Ha Kyb. CM, NpeaHa3HaYeHHbIA A% MCNOJIb30BaHNA B AAEPHbLIX peakTopax, Kak OHU
onpegeneHbl B NyHKTe 2.1.1., B konuyectse 1 kr n 6onee

3801

MosAcHUTeNbHOE 3aMedaHue:

3HayeHne HOPHOro 3KBMBANEHTA B MUIMOHHbLIX Aonsx (B2) MoxeT BbITb onpeneneHo sKCnepuMeHTaabHO
WA paccYNTaHO Kak CyMMa 3HavyeHun 6opHbIX 3KBMBaNeHToB npumecen (b3z), Bkatoyas 6op n ncknoyvas
b3 yrnepoga (yrnepopn He pacCMaTpPUBAETCS Kak MPUMeCh), Mo hopMye:

(63z)ppm = [(z x AB) / (B X Az)] x Zppm, rge:

Z 1 B - 3HaYeHns 3 PEeKTUBHOIO CEYEHNS 3aXBaTa TEMNOBbIX HENTPOHOB (B 6apH) npmpoaHoro 6opa n
3/1eMeHTa Z COOTBETCTBEHHO

AB 1 Az - 3Ha4YeHUS aTOMHbIX Macc NpPUpPoaHoOro 6opa 1 3nemMeHTa Z COOTBETCTBEHHO

Zppm - KOHUEeHTpaLumsa 3neMeHTa Z B 0/19X Ha MUJIJIVOH

[lencTBME NaHHOrO MYHKTa He PacrnpoCcTpPaHAeTCa Ha rpaduT, UMEOLWMIA CTENEHb YNCTOThI No BopHOMY
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3KBMWBANEHTY BbILLIE 5 MUNIMOHHBIX [0JIeR, C MIOTHOCTbIO 6onblue, Yem 1,50 r/kyb. cm, He
npegHa3HavyeHHbIN 419 UCMOJIb30BaHNA B SAEPHbLIX PeakTopaX, Kak OHW onpefesneHbl B NyHkTe 2.1.1.
(OononHeHune ab3aueM - Yka3 MNpe3ngeHTa Poccniickon Pegepaunm oT 22.01.2021 Ne 42)

(JonosiHeHME MOACHUTENbHBLIM 3aMeYyaHneM - YKas lNpe3ngeHTta Poccunckon ®epepaunm ot 12.05.1997 Ne
468)

2.3.
CneuuanbHo pa3paboTaHHbIe WV NOArOTOBJIEHHbIE YCTAHOBKYM 1 060pyaoBaHMe ans nepepaboTku
06/1y4EHHbIX TOMJIMBHBIX 3/IEMEHTOB:

BBoAHblE 3aMeYvYaHuns:

Mpn nepepaboTke 061y4EHHOr0 AAEPHOr0 TOMIMBA MJYTOHUA N ypaH OTAENAOTCS OT BbICOKOAKTUBHbIX
NPOAYKTOB AENEeHNA U APYrMX TPaHCYPaHOBbIX 3/1EMEHTOB. 111 TaKoro pa3aefieHns MoryT NCMo/b30BaThCA
pa3nnyHble TEXHOJIOMMYECKMe NPOLIeCChl, 0HAKO Co BpeMeHeM npouecc "Mypekc" cTan Hanbonee
pacrnpoCcTpaHeHHbIM 1 MPUEMAEMbIM. ITOT NPOLLECC BKAOYAET pacTBOpeHue 061y4YeHHOro aaepHoro
TOMMBA B @30THOM KUCJIOTE C MOC/eAYIOLIUM BblAEIEHNEM YPaHa, MYTOHUSA 1 NPOAYKTOB AeNeHns
3KCTPaKLMEN paCTBOPUTENIEM C NOMOLLbI0 TPpUbyTrndoctaTa B opraHmyeckom pasbasuTene.
TexHonornyeckme nNpoLeccsl Ha pas/INyHbIX yCTaHOBKaX TuUNa "Mypekc" aHanornyHbl U BKIOYaKOT:
BCKPbITME 060/104€eK, N3MenbyeHne 061y4eHHbIX TOMINBHbLIX 3/IEMEHTOB, PAaCTBOPEHWE TOM/INBA,
3KCTPAKLMIO PaCTBOPUTENEM U XPaHEHME TEXHONOrMYECKOM XNOKOCTN. MOXEeT UMEeTbCA TakXe
obopynoBaHMe ons TEMJIOBON AEHUTPaLUN HATPaTa ypaHa, KOHBEPCUWN HATPaTa NAYTOHWUS B OKUCb UK
MeTaslsl, a Takxe ana 06paboTKM XNOKNX OTXOA0B, COAEPKALLUX NPOAYKTbI AeSIEHUS, [0 NOJyYeHUs
(hOpMbI, MPUrogHOM AAS NPOAOIKUTENBHOIO XPaHeHNA UK 3aXopoHeHnsa. O4HAKO KOHKPETHbIe TUMbl U
KOHUrypauns obopyioBaHWs, BbIMOJHSIOWEr0 3TN YHKLUKN, MOTYT Pa3n4aTbCs Ha Pa3INYHbIX
yCTaHoBKax Tuna "MypeKkc" No HECKOJIbKMM NPUYMHAM, BKJIlOYasa TUMbl U KOANYEeCTBO 061y4eHHOro
A0EepHOro TonJmMBa, nognexxalero nepepaboTke, 1 NpeanonaraeMblii MPOLECC 0CAXAEHNS N3BIEKAEMbIX
MaTepmrasoB, a TakXXe NpmHUMnbl obecnevyeHms 6e30MacHOCTM U TEXHMYECKOro 06CNyXUBaHNUS, NpucyLimne
KOHCTPYKLWWN OAaHHOW YCTaHOBKM.

STU NPOLLECChI, BKOYAs MOJIHbIE CUCTEMbI AN KOHBEPCUM MYTOHUS U NPOM3BOACTBA METaJI/IMYECKOro
NAYTOHUSA, MOTYT BbITb MAEHTUPULMPOBAHLI N0 MEPaM, MPUHUMAEMbIM 415 NPeAoTBPaLLEHNS ONacHOCTEN
B CBSI3W C KPUTUYHOCTbLIO (Hanpumep, Mepamu, CBSA3aHHLIMU C reoMeTpuein), obnyvyeHmem (Hanpumep, NyTem
3aWMThl OT 06/1y4eHNs) N TOKCUYHOCTbIO (Hanpumep, MepamMm Mo yaepXXaHuio)

2.3.1.

YcTaHoBKN onsi nepepaboTku 061yYeHHbIX TOMANBHBLIX 3/1IEMEHTOB

YcTaHoBKM ans nepepaboTku 061yYeHHbIX TOMANBHbLIX 3/IEMEHTOB BKOYaOT 06opyaoBaHme 1
KOMMOHEHTbI, KOTOpble 00bIYHO HAX0AATCS B MPSMOM KOHTaKTe C 06/1y4eHHbIM TOMJIMBOM U OCHOBHbLIMM
TEXHONOrMYECKUMUN NOTOKaMN SLEPHOro MaTepuana v NpoayKTOB AeNeHUA N HeNOCPeACTBEHHO
ynpaBasioT UMK

2.3.2.
CneuwnansHo pa3paboTaHHOe WM NOAr0TOBEHHOE 0bopyNOBaHMeE 1S UCMO/b30BaHMS Ha YCTAHOBKax As
nepepaboTkn 061y4eHHbIX TOMINBHbIX IEMEHTOB:

2.3.2.1.060pynoBaHMe s BCKPbITUSA 000/104€K 1 MaLlUMHbI A8 M3MeNbYyeHUs 06/1y4eHHbIX TOMNBHbIX
3/1EMEHTOB

CneuuanbHo pa3paboTaHHOE UM MOArOTOBIEHHOE AMCTAHLUMOHHO yrnpaBasemoe 060pyaoBaHue,
1Cnosib3yemMoe B yCTaHOBKax Mo nepepaboTke, Kak OHW onpeneneHbl B NyHKTe 2.3.1, 1 npeaHa3HayYeHHoe
A5 N3BIeYeHNs 13 0607104KM UK NOArOTOBKYM K nepepaboTke 061y4eHHOr0 SAepHOro MaTepuana,
HaXoAsLLerocs B TOMMBHbIX COOPKaX, MyyYKax NN CTEPXKHAX

8456;
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8462 31 000;

8462 39 990 0;

8479 82 000 0;

8479 89970 8

MosACHUTEeNbHOE 3amMedaHue.

370 obopynoBaHME UCMONb3YETCA ANs Pe3KK, PYOKN nam BCKPbITUS NtobbIM apyrum cnocobom 060104KN
06Jly4eHHOro S1epHOro TOMJIMBA B LENSX ero nepepaboTky nam NoaroToBky K nepepabotke. O6bIYHO
MCMOMb3YTCS CNeuUnansHo pa3paboTaHHble ONS PE3KM YCTPONCTBA, XOTS MOXKET UCMOJIb30BaThCA 1 bonee
coBpeMeHHOe 0b6opynoBaHMe, Takoe Kak Jla3epbl, YCTPOWCTBA A 0TClanBaHusa 060104k NanM yCTPOMCTBa,
NCNosib3yloLme apyrmne TeXHoNormm. BckpoiTve 060104KM TakKe MOXKET BKOYaTb yaaneHne 060104KM
061y4YeHHOro AAepHOro TOMJIMBA NEPeS ero PaCTBOPEHMEM.

2.3.2.2.

[uncconbBepsbl

CneumnanbHo pa3paboTaHHble AW NOATOTOBJEHHbLIE KOPMYCa ANCCONIbBEPOB, @ TakXXe BCTPOEHHbIE B
JNCCOJIbBEPLI MEXaHNYECKMEe YCTPOMNCTBA, NCMOJIb3yeMble B YCTAaHOBKaX Mo nepepaboTke, Kak OHW
onpefeneHbl B NyHKTe 2.3.1, ons pactBopeHns 061y4eHHOro aaepHoro TonanBa, KOTOpble YCTOWYUBbI K
BO34ENCTBUIO FOPSAY€EN BbICOKOKOPPO3NOHHOM XNAKOCTU U MOTYT AUCTAHLMOHHO 3arpy»XaTbCs,
yNpPaBAATbLCS U 06CNYXXNBATHCS

7309 00 300 O;

7309 00 900 0;

8479 89970 8

MosAcHUTEeNbHOE 3amMedaHue.

B aucconbBepbl 06bIYHO MOCTYMaeT TBepAoe 06/y4eHHOe AAepHOe TOMANBO. A4epHOe TOMIMBO B
060104Kax N3 LMPKOHWSA, HEPXKABEIOLLMX CTasel WK CNAaBOB 3TUX MaTEPUaNoB A0JKHO OblTb BCKPbITO,
Hape3aHo uan HapybaeHo Nepefn TeM, Kak 3arpy»xaTbCs B AUCCONbLBEP, ANS TOro YTobbl KNCNOTa AOCTUM 1A
TONAMBHON MaTpuLbl. 06nyYeHHOE aAepPHOE TOMNBO 0BbIYHO PACTBOPSETCA C MOMOLLbIO CUJSTbHbIX
HeopraHMYeCcKnx KMC0T, HanpuMep a30THOM KUCOThI, @ BCe HEPACTBOPEHHbIE 0CTaTKK 000/104€eK
ypansoTcs. Takme KOHCTPYKTMBHbIE 0CODEHHOCTU, Kak Masibli AnaMeTp, KobLeobpasHbI UM NAOCKNIA
6aK, npuMeHsaemMble asa obecnedyeHnsa saepHon 6€30MacHOCTM C TOYKU 3PEHNSA OOCTUXKEHNS KPUTUYHOCTHK,
He ABNstOTCS 0643aTeNbHbIMW. BMECTO 3TOM0 MOTYT MCMOJIb30BaThCSA OPraHN3aLUOHHO-TEXHNYECKNE
MeponpusaTUSA, TaKNe KaK YMeHbLLEHNE PA30BOW 3arpy3Kn UK CHUXKEHNE COAEPXKAHUS OeNALMXCS
MaTepuanos. Kopnyca ANCCONbBEPOB U BCTPOEHHbIE B HAX MEXAHWNYECKME YCTPONCTBA 06bIYHO
MN3roTaBJINBAOTCA U3 HU3KOYT IEPOANCTbIX HEPXKaBEoLWNX CTaﬂeVI, TUTaHa, ULMPKOHUA N OPpYyrmux
BbICOKOKAYeCTBEHHbIX MaTepuanos. [IncconbBepbl MOTyT BKJIIOYaTb CUCTEMBI 414 yAaneHns 06on04eK nam
MX OCTATKOB, @ TaKXXe CUCTEMbI 4151 KOHTPOAS U 06paboTKM pafanoaKTMBHBIX BbIXOAALWMX ra3oB. Takue
ANCCONbBEPLI OT/INYAOTCA TEM, YTO 06bIYHO YCTAHABANBAKOTCS, IKCMIYaTUPYIOTCA U AUCTAHLMOHHO
006CNy>XKMBAOTCA 3@ TONCTOCTEHHOW PaanaLNOHHON 3aLMTON.

2.3.2.3.

IKCTpaKTOopbl 1 0bopyoBaHNE ANs SKCTPaAKLUUM PaCTBOPUTENEM

CneumnanbHo pa3paboTaHHble UK MOArOTOBAEHHbLIE SKCTPAKTOPLI C pacTBOPUTENEM (Takune, Kak
HacafoYHble NN NYJIbCALNOHHbIE KOTOHHbI, CMECUTESIbHO-0TCTOMHbIE annapaTbl UK LeHTpobexHble
KOHTaKTHble annapaTsl) 4J19 NCMOb30BaHNA Ha YCTaHOBKe Mo nepepaboTke 061y4eHHOro Tonavea

8479 89970 8

DKCTPaAKTOPbI C pacTBOPUTENEM A0/KHbI BbITb YCTONYMBBI K KOPPO3MOHHOMY BO3AENCTBUIO a30THOMN
KNCJI0OTbIl, N3roTaB/INBaTbCA C CO6J1I0,£I,eHI/IeM ‘-ipe3BbI‘-IaVIHO BbICOKUNX TpGﬁOBaHVIVI (BKJ'HO‘-Iaﬂ npnmeHeHne
cneumnanbHbIX METOL0B CBAPKK, MHCMEKUUIA, obecneyeHne N KOHTPOIb Ka4eCTBa) U3 ManoyriepoancTbix
Hep>XaBewLWMX CTanen, TMTaHa, LMPKOHNS WK APYTrUX BbICOKOKAYeCTBEHHbLIX MaTepManoB

MosiCHUTeNbHOE 3aMeYaHune:
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B aKkcTpakTOpbl C pacTBOpUTENEM MOCTYNaeT Kak pacTBop 0bay4eHHOro TONMBa N3 AUCCObBEPOB, TaK U
OpraHnyeckunin pacTeop, C MOMOLLLIO KOTOPOro pa3fensoTcs ypaH, NAYyTOHUA 1 NPOAYKThI AeNeHNns.
Ob6opyaoBaHMe Ons 3KCTPaKLmMm pacTsoputenem obblHHO KOHCTPYMpYyeTCs Taknum ob6pa3om, 4Tobbl OHO
YOOBNETBOPSAN0 KECTKMM IKCMAyaTaLNOHHLIM TPeBOBaHNAM, TaknM, KaK AJIMTENbHbIN CPOK CyXbbl 6e3
TEXHNYECKOro 06CNyXMBaHNA UKW Nerkas 3aMeHsemMoCTb, MPOCTOTa B 3KCNAyaTaLnm 1 ynpasieHuu, a
TakXe rmbkocTb B OTHOLIEHNV U3MEHEHNS NapaMeTpoB npoLecca

2.3.2.4.

XuMunyeckme pesepByapbl 415 BbIAEPXKUBAHUSA UM XPaHEHUS

CneumanbHo pa3paboTaHHble UKW NOArOTOB/IEHHbIE pe3epByapbl 419 BbIAEPXKNBAHNA AN XPaHEHNS ANs
MCNO/b30BaHUA Ha YyCTaHOBKe no nepepaboTke 061y4eHHOro TONAnBa YCTONYMBbLIE K KOPPO3MOHHOMY
BO3[EMNCTBUIO @30THON KUCNOTbI, U3rOTOBJIEHHbIE U3 MasIOYrNepoanCTbIX HepXKaBeLWNX CTasleid, TUTaHa
UAW LMPKOHWA AN APYTUX BbICOKOKAYECTBEHHbLIX MaTepranoB. Pe3epByapbl A5 BblAEPXUBAHNSA NN
XpaHeHUs MOryT BbITb CKOHCTPYMPOBaHbI TakM 06pa3oM, 4Tobbl X 3KCyaTaLms N TeEXHUYeCcKoe
obcnyXmMBaHMe NPOM3BOANANCL AUCTAHLMOHHO, U MOTYT UMeTh ClefyoLwmne 0CO6eHHOCTN C TOYKM 3peHMNS
KOHTPONS 3@ A4EPHOM KPUTUYHOCTbIO:

1) 60pHbIV 3KBMBANIEHT CTEHOK WM BHYTPEHHUX KOHCTPYKLMIA paBeH uam bonblie 2%;

2) umnuHAprYeckne pesepByapbl UMEOT MakCUManbHbIA AnamMeTp 175 MM, nubo

3) NPSAMOYrObHbLIN NN KOJbLEBOW pe3epByap UMEeT MaKCUMasbHYO LWAPUHY 75 MM

7309 00 300 0; 7310 10 000 O

MosiCHUTEeNbHbIE 3aMeYaHNs:

Ha aTane akcTpakumm pactBoputenem obpasyoTcs TPY OCHOBHbLIX TEXHOJIOMMYECKNX MOTOKA XXULKOCTU.
PesepByapsbl 415 BbILEPXKUBAHWA NAN XPaHEHNS NCMOb3YIOTCS B fajibHenlen obpaboTke Bcex Tpex
MOTOKOB ClenyoLnm obpa3om:

a) pacTBOP YMCTOro a30THOKMCIOr0 ypaHa KOHLEHTPUPYETCS BbliNapMBaHWEM 1 NMPOUCXOANUT NpoLecc
LeHUTpauuu, rae oH NpespallaeTca B OKCUA ypaHa. 9TOT OKCMJ, NOBTOPHO UCMOJIb3YeTCs B SAEPHOM
TOM/IMBHOM LUKIE;

6) pacTBOpP BbICOKOAKTUBHLIX NPOAYKTOB AeNieHNs 06bIYHO KOHLLEHTPUPYETCS BbiNapuBaHUEM U XPaHUTCS B
BUAE KOHLEHTPUPOBAHHON XNOKOCTU. ITOT KOHLLEHTPAT MOXET BNOCNeACTBMU NPOATH BbiNapuBaHue niu
6bITb Npeobpa3zoBaH B hopMy, NPUFOAHYIO 15 XPAHEHNS NN 3aXOPOHEHNS;

C) pacTBOP YWUCTOr0 HUTPATa MIYTOHUSA KOHLEHTPUPYETCA Y XPaHUTCSA A0 NOCTYMJIEHNA Ha AajibHenlme
3Tanbl TEXHOJIOMMYECKOro npouecca. B 4acTHOCTK, pe3epByapbl 4J18 BblAEPXMBAHUA U XPaHEHUS
PacTBOPOB MAYTOHUS KOHCTPYMPYIOTCSH TakmM obpa3oM, 4Tobbl n3bexaTb CBA3aHHbLIX C KPUTUYHOCTbLIO
npobsem, BO3HMKaIOLMX B pe3yabTaTe U3MEHEHWIN B KOHLEHTPpaLMUM nam bopMme JaHHOro NoToka
2.3.2.5.HeTPOHHbIE N3MEPUTESIbHbIE CUCTEMBI

CneunanbHo paspaboTaHHbIe UK NOAFOTOBJIEHHbIE HENTPOHHbIE U3MEPUTESIbHbIE CUCTEMBI 414
WUHTEerpaLmm n Ucnosib30BaHna C aBTOMaTU3NPOBAHHbLIMK CUCTEMAMU TEXHOJIOTMYECKOro KOHTPOJIA Ha
ycTaHoBke ans nepepaboTky 06yYeHHbIX TONANBHbLIX 3/1IEMEHTOB

9030 10 0000

(JononHeHne NyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)
MosAcHUTEeNbHOE 3amMedaHue.

3TN CNCTEMbI BKJIKOYAIOT B Ce65 BO3MOXHOCTU N3MEPEHNS 1 PAaCNO3HaBaHNs aKTUBHbIX 1 MaCCUMBHBIX
HENTPOHOB B LIeNSX ONPefeneHns KoamyecTBa U COCTaBa AeNsdwerocs matepunana. KomnnekTHasa cuctema
COCTOWUT U3 HENTPOHHOIO reHepaTopa, YCUWInNTeNen n 3NeKTPOHNKKN ansd 06paboTkm curHanos. B ciepy
OXBaTa MyHKTa 2.3.2.5 He noanagatoT npubopsl 06HapyXeHNS HENTPOHOB U N3MepUTENbHbIE NpUbopsI,
pa3paboTaHHble AN4 y4eTa A4epHbIX MaTepuasaos v AN Lenen rapaHTun naum noboro opyroro
NPVMEHEHNS, HE UMEIOLLEr0 OTHOLLIEHNS K MHTerpauny U Cnoib30BaHNI0 C aBTOMaTU3UPOBaHHbLIMU
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cncreMaMm TeXHOIOrM4eCKoro KOHTpPoOJ1Ia Ha yCTaHOBKe O/14 nepepa60TK|/| 06}'Iy‘-IeHHbIX TONJINBHbIX
3JIEMEHTOB.

(JononHeHWe NOACHUTENbHLIM 3aMeyvaHuneM - YKa3s lMNpe3sngeHTta Poccuiickon ®epepaumm ot 01.09.2014 Ne
599)

2.3.2.5.

(Mo3numa ncknoyveHa - Ykas MpesugeHta Poccuinckon ®epepaumm ot 21.06.2000 Ne 1151)

2.3.2.6.

(Mo3unumsa ncknoyeHa - Yka3s MNpesngeHTta Poccuinckon ®epepaunm ot 21.06.2000 Ne 1151)

2.4.YCTaAHOBKW AJ15 U3rOTOBJIEHUSA TOMJIMBHbLIX 3/IEMEHTOB AJ15 A4EePHbIX PEAKTOPOB U CreLnanbHo
pa3paboTaHHOE UM NoAroToBNeHHOe 0bopynoBaHME ANs HUX

BBoaoHoe 3aMevaHue:

floepHble TOMNBHbBIE S/1IEMEHTbI MPOU3BOAAT U3 OHOI0 NAM BOMbLLErO YNCIA MCXOAHBIX MU CNEeLNabHbIX
AEeNsAWmnxcs maTepranos, MOMMEHOBaHHbIX B pa3gene 1 gaHHoro Cnvcka. [1na Hanbonee TUNUYHOIO
OKCWIIHOro BUAa TOM/MBa YCTAaHOBKW NpeacTaB/eHbl 060pyAoBaHNEM 41 NPECCOBAHUS, CNeKaHus,
LWANOBKM 1 COPTUPOBKIK TabneTok. ObpallieHne Co CMeLlaHHbIM OKCUAHbLIM TOMNBOM OCYLLECTBASIOT B
nep4YaToyHbIX BOKCax UM 3KBUBaAEHTHOM 000pyA0BaHUN A0 TEX MOpP, MOKa OHO HEe 3aKJIlo4eHo B 060J104KY.
Bo Bcex cnyyasx TOMJIMBO repMeTMYECKN 3aBapMBaeTCa BHYTPY noaxonasien o60n104kmu, kotopas
pa3paboTaHa Kak 4Jia MepBNYHOM YNaKOBKW, 3aK/o4atoLLen B cebe Tonameo, Tak n 4na obecneyveHns
NPUroAHbIX 3KCMyaTaLNOHHbIX XapakTEPUCTMK 1 6€30MacHOCTU B TeYEHME SKCMJTyaTalun B PeakTope.
Tak>xe BO BCeX C/ly4yasax Heo6Xx0AMM KOHTPOJIb Ha CaMOM BbICOKOM YPOBHE NpPOLLeCCoB, onepaummn 1
o0bopynoBaHmMs, 4Tobbl FrapaHTUPOBaTh NMPOrHO3UpPyeMble 1 Be30onacHble 3KCNayaTaLWOHHbIe
XapaKTepuUCTUKN TONIMBA.

MosicHNTeNnbHOE 3aMeYaHue:

Buabl 060pynoBaHNs, KOTOPbIE paCCMaTPMBAKOTCA Kak noanaaatolme nof 3HayeHme gpasbl 'v cneymanbHo
pa3paboTaHHOe nnn noarotosneHHoe obopynoBaHne" 4S9 N3rOTOBIEHUSA TOMJIMBHBLIX 3/IEMEHTOB,
BKJItOYAIOT cieaytollee obopynoBaHne, KOTOPOE:

a) 0bbI4HO BCTYNaeT B HEMOCPEACTBEHHbIV KOHTAKT WM HeNOCpeaCcTBeHHO obpabaThiBaeT nnn ynpasnseT
TEXHOJIOrMYEeCKMM NOTOKOM SiIEPHOIr0 MaTepmana;

6) ocywecTBNAeT cBapKy 000J104KU, BHYTPW KOTOPON HaxoOQUTCA SAEPHbIA MaTepuan,

B) KOHTPOJMPYET LeN0oCTHOCTb 060104KIM UK CBAPHOTrO LUBa;

) NpoBepPSeT XapaKTEPUCTMKN TOMMBA, 3aKJIOYEHHOr0 B 060/104KYy

A) ucnonb3yeTcsa ons C6opKU TENNOBLIAENAOLWNX 3N1eMEHTOB ([JONosHEHNE NOANYHKTOM - YKa3
Mpe3ngeHTa Poccunckon ®egepauum ot 01.09.2014 Ne 599)

Takoe obopyaoBaHue nan cMcTeMbl 060pyA0OBaHNA MOMYT BKOYATh:

1) cneunanbHo paspaboTaHHble AN NOAFOTOBAEHHbIE MOSIHOCTbIO @aBTOMAaTM3MPOBaHHbIE YCTaHOBKM
KOHTpPONS TabneToK Ans MPOBEPKM KOHEYHbIX Pa3MepPOB 1 AeeKTOB NOBEPXHOCTN TabneTok TonNnuBea;

2) cneumanbHoO pa3paboTaHHbIE MM MOATOTOBEHHbLIE CBAPOYHbIE aBTOMAThl A5 HABAPKUN KOHLEBbIX
3arnywek Ha TOMNJIMBHbIE CTEPXHN;

3) cneumanbHO pa3paboTaHHbIE MW MOATOTOBAEHHbIE aBTOMAaTMYECKNE YCTAHOBKM UCMbITAHUA U KOHTPONA
AN19 MPOBEPKI LIeJIOCTHOCTM TOMJIMBHbIX CTepXXHel B cbope. [laHHble YCTaHOBKM 0ObIYHO BKJIOYAIOT
obopynoBaHune ons:

a) PEHTreHOBCKOWN MPOBEPKM CBAPHbIX LLUBOB CTEPXXHEN M KOHLIEBbIX 3aryLUeK;

6) onpeneneHns Teun rennst U3 oNpPeCcCoBaHHbIX CTEPXKHEN;

B) FaMMa-CKaHMPOBaHNS CTEPXHEN s MPOBEPKMN NPaBUILHOIMO HAMOJIHEHUS TOMMBHLIMK TabneTkamu;
4) cneumanbHo pa3paboTaHHbIe UM NOArOTOBJIEHHbIE CUCTEMbI 4S8 U3roTOBNAEHUS 060104eK
TenaoBbIAENSAWMNX 31eMeHToB. ([lonosHeHNe NyHKTOM - YKa3 Mpe3nfeHTa Poccunckon degepaumm ot
01.09.2014 Ne 599)
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2.5.

CneumnanbHo pa3paboTaHHblE UK MOArOTOBNEHHbLIE YCTAHOBKK 1 060pyoBaHME Ans pa3aeeHns n3oTonos
NpPUPOLHOro ypaHa, obeqHEHHOro ypaHa Uan cneumnasbHOro pacllenasaoLwerocs Mmatepumana, Kpome
aHaNNTUYeCKNX NpmbopoB.:

BBoaHOe 3aMevaHue.

YcTaHoBKK, 060pyA0BaHNE N TEXHONIOMMW ANS pa3feeHns N30TOMOB ypaHa B psaae C/lyYaeB TECHO CBA3aHbI
C ycTaHOBKamu, 06opyAoBaHNEM U TEXHONOrMAMU Pa3feneHns N30TonoB "apyrux snemMmeHTos". B
OTAENbHbIX CAyYasaX KOHTPOJb COrIaCHO NMYHKTY 2.5 Tak)Xe COOTBETCTBYLWMM 06pa3oM NnpuMeHaeTcs K
yCTaHOBKaM 1 060pya0BaHNto, NpeaHa3sHayYeHHbIM A5 pa3fesieHns N30TonoB "Apyrux anemeHToB". Takow
KOHTPOJIb 3@ YCTaHOBKaMu 1 060pya0BaHNEM A5 pa3hesieHUs N30TOMoB "Apyrux 3/1eMeHTOB" OOMOHAET
KOHTPOb 3@ YCTaHOBKaMu 1 060pyA0BaHUEM, KOTOPbIE CMeLMaibHO NPeAHa3HauYeHbl AU NOATOTOBNIEHSI
Ana 06paboTKy, NCMONL30BAHUSA UM NPOM3BOACTBA CNEeLUasbHOro paclennsaiowerocs maTeprana,
0XBaTbIBAEMOro HaACTOALNM CNCKOM. [laHHbIN AOMONAHNTESNbHbBIA KOHTPOJIb COMJTACHO MYHKTY 2.5
HENPUMEHUM K NPOLLeCCY 3/1eKTPOMAarHUTHOrO pasaeneHuns n3oTonos, KOTOPLIN NognagaeT nog
nonoxeHuns Cnncka obopyaoBaHUSA N MaTeEpPManoB, B OTHOLEHUN KOTOPbIX hefepanbHbiM
3aKOHOaTe/IbCTBOM YCTAHOBJIEH CMELMasbHbIA NOPAAOK 3KCNopTa U umnopTa obopynoBaHms v
MaTepnasoB ABONHOIO Ha3HAYEeHMA 1 COOTBETCTBYIOLMX TEXHOJIOTUA, MPUMEHSEMbIX B SAEPHbIX LEensx.
Ina cnefyowmx NpoLeccoB KOHTPOJb COraCHO NYHKTY 2.5 0A4NHAKOBO NPUMEHUM BHE 3aBUCUMOCTN OT
TOro, NpeanonaraeTcs Jin UCNoJsib30BaTb AaHHbIA MpoLEecc Ans pa3aeseHns N30ToMNoB ypaHa uam ans
pa3geneHns N30TonoB "Apyrux 3JeMeHTOoB": ra3oUeHTPUGYXHbIN NpoLecc, razoanddy3noHHbIA NpoLecc,
Npouecc NJa3MeHHOro pa3aefieHnsa n aspoanHammyeckme npoLecchbl.

[ns HEKOTOPbIX NPOLLECCOB MX MPUMEHUMOCTb ANA pa3fesieHns M30TOMOB ypaHa 3aBUCUT OT TOro, Kakom
aneMeHT pa3genseTcs. K 3TuM npoueccaMm 0THOCATCS: MPOLECCHl, OCHOBAHHbIE Ha Jla3epHOM pa3feneHunn
(Hanpumep, MONEKYNAPHbI METOA, 1TA3€PHOr0 pa3esieHNs N30TOMOB 1 la3epHOe pa3aesieHne N30TomMoB no
MeToy aTOMapHbIX MapoB), XUMUYECKNIA 0OMEH 1N MOHHBIA 06MEH.

CnepoBaTesnbHO, MOCTABLUMKN AO/MKHbLI OLEHUBATL 3TU NPOLECCHl AN KaXKA0ro 0TAE/bHOro ciayyas, C Tem
4T06bI COOTBETCTBYIOLWMUM 06pa30oM NPUMEHATb MOMOXKEHMNA O KOHTPOJIE COrNacHO NyHKTY 2.5 ans
1NCMoJib30BaHMA N30TOMNOB "APYrnX 3N1eMeHTOB".

(JlononHeHne BBOAHLIM 3aMeYvaHneM - Yka3 MNpe3naeHTta Poccuiickon Pepepaunn oT 14.10.2008 Ne 1464)
2.5.1.

YCTaHOBKW On5 pa3feneHns n3oTonos NnpupoaHoro ypaHa, obegHeHHOro ypaHa Uan cneunasbHoro
pacLLenssaLerocs matepuana

8401 200000

2.5.2.

CneuuanbHo pa3paboTaHHOE unm NOAroToBAeHHOe 0bopyaoBaHMe A5 pa3aesieHns M30TOMOB NPUPOAHOro
ypaHa, 0beJHEHHOr0 ypaHa Uan CneunanbHOro pacllenasaoWwerocs MaTepuana, KpOMe aHaINuTUYECKNX
npnbopos:

2.5.2.1.

CneumnanbHo pa3paboTaHHblE NAW MNOATOTOBAEHHLIE Fa30Bble LEHTPUGYIU 1 y3/bl U KOMNOHEHTbI ANS
NCMoNb30BaHNS B ra30oBbiX LEHTpUdyrax

8401 20 0000

BBoagHoe 3aMevaHue.

[a30Bas LeHTpUdyra obbl4HO COCTOUT M3 TOHKOCTEHHOrO UMAMHAPA AMaMeTpoM oT 75 MM 1o 650 MM ¢
BEPTUKAIbHOMN LEeHTPasIbHOM OCbl0, KOTOPbLIN NMOMELLEH B BaKyyM 1 BPaLLAeTCs C BbICOKON OKPY>KHOM
cKkopocTbto nopsinka 300 m/c unu 6onee. Ansa 0OCTUXEHUS BOJSIbLLOA CKOPOCTUN KOHCTPYKLMOHHbIE
MaTepuasbl BpalaoLWmMxca KOMMOHEHTOB L0/KHbI UMETb BbICOKOE 3HAYEHME OTHOLLIEHUS MPOYHOCTU K
MJAOTHOCTK, @ pOTOpHas cbopka u, CiefoBaTENbHO, OTAE/bHbIE €€ KOMMOHEHThI A0/KHbI M3rOTOBASATLCS C
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BbICOKOW CTeMneHblo TOYHOCTK, 4To6bl pasbanaHc 6bl1 MUHMMANbHBIM. B 0TiMYmMe oT Apyrux ueHTpudyr
rasoBas LeHTpudyra ans oboralieHns ypaHa nMeeT BHYTPU POTOPHOW KaMepbl BpaLlatoLyocs(necs)
neperopoaky(un) B hopmMe ANCKa 1 HEMOABWMXHYIO CUCTEMY MoAa4vm 1 oTeoda rasa UF6, cocTosdwyto, no
MeHbLUEen Mepe, N3 Tpex 0TAe/IbHbIX KaHanoB, iBa U3 KOTOPbIX COeANHEHbI C JlonaTKaMu, OTXOAAWNMY OT
oCY poTOpa K NepudepruinHom 4acTu POTOPHON KaMepsbl. B BakyyMe HaX0AUTCS TakXe psf BaXKHbIX
HeBPAaLLAIOLLNXCA 3/IEMEHTOB, KOTOPbIE, XOTA U UMEKT 0COBYI0 KOHCTPYKLMIO, HE C/I0XKHbI B M3rOTOBJIEHWM
N HEe U3roTaBAMBATCA U3 YHUKANbHbLIX MaTepranos. LieHTpudyxHasa ycTaHoBka TpebyeT 60/bLLOr0 Yucia
3TWUX KOMMOHEHTOB, TaK YTO UX KOJIMYECTBO MOXET C/TYXXUTb BaXKHbIM UHANKATOPOM KOHEYHOr0
NCNoJib30BaHWA

MosacHUTeNbHOE 3amMedaHue.

HekoTopas npoaykumsa, nepevyncineHHas B nyHkTe 2.5.2.1, nmbo HenocpeaCTBEHHO CONPUKACAETCA C
TexHonornyeckum rasom UF6, nnbo HenocpeACTBEHHO YNPaBASET LeHTpUgyraMmm 1 NnpoxoxaeHnem rasa
OT LeHTPUdyYrn K LeHTpudyre n oT Kackafa K kackaay. Kopposumectonkue Kk UF6 MaTepmnanbl BKAOYAOT
Me[b, MeHble CrJaBbl, HEP)KaBEeIoLLYIO CTaslb, aJIOMUHUIA, OKCUA aSIlOMUHUSA, allOMUHWEBbIE CMJ1aBbl,
HWKeNlb AN cnnaBsbl, cogepxawue 60% unn bonee HUKeNa No Becy, N PTOPUPOBaHHbIE YTrIEeBOAOPOAHbIE
noJsiumepsl.

(JononHeHWe NOACHUTENbHLIM 3aMeYvaHneM - YKa3s lMNpe3sngeHTta Poccuiickon ®epepaumm ot 01.09.2014 Ne
599)

2.5.2.1.1.

Bpallatowmecs KOMMOHEHTbI:

2.52.1.1.1.

MonHble poTopHbIe CHOPKK

TOHKOCTEHHbIE LWIMHAPLI UK PAL COeAUHEHHbIX MeXy COO0M TOHKOCTEHHbIX LIMANHAPOB,
M3roTOBMIEHHLIX U3 0AHOrO 1K 6onee MaTepranoB C BbICOKMM 3Ha4YEHNEM OTHOLLEHNS MPOYHOCTY K
MAOTHOCTW, YKa3aHHbIX B MOACHUTENbHbIX 3aMevYaHnsax K nyHktam 2.5.2.1.1. - 2.5.2.1.1.5. CoeguHeHne
LUUAVHAPOB MexXAy Cob0M 0CyLwecTBAAETCA NPU NOMOLLN FMOKUX CUAbGOHOB NN KOMeL, YKa3aHHbIX B
nyHkTe 2.5.2.1.1.3. CobpaHHbI/ pOTOp UMEEeT BHYTPEHHIOO(Me) NeperopoaKy(n) 1 KOHLEBbIE y3/bl,
yKa3aHHble B NyHKTax 2.5.2.1.1.4. n 2.5.2.1.1.5.. OgHako nosiHas cbopka MOXET bbITb NOCTaBEHA
3aKa34umKy B 4acTU4HO cobpaHHOM BuAe. Takasd NOCTaBKa TaKXe NOASEXMNT IKCMOPTHOMY KOHTPOJIIO
8401 20 000 0

2.5.2.1.1.2.

PoTopHble Tpybbl

CneumanbHo pa3paboTaHHble Uan NOArOTOB/IEHHbIE TOHKOCTEHHbIE LUANHAPBI C TOJILLUMHON CTEHKN 12 MM
1N MeHee, LMaMeTpoM 0T 75 MM 0 650 MM, M3roTOBNEHHbIE 13 OAHOr0 UK 6onee MaTepmanos,
NMEIOLLMX BbICOKOE 3HaYeHMe OTHOLLEHNS MPOYHOCTU K MJIOTHOCTU, YKA3aHHbIX B MOACHUTESIbHbIX
3aMeyvyaHuax K nyHktam 2.5.2.1.1. - 2.5.2.1.1.5.

8401 20 000 0

2.5.2.1.1.3.

KosibLa nnun cusiboHsbl

CneumanbHo pa3paboTaHHble Uan NOArOTOB/IEHHbIE KOMMOHEHThI A1 CO34aHNsA MeCTHOIN onopbl A
POTOPHON TPybbl MAN coeanHeHUs psfa POTOPHbLIX TPyD. CunbgoHbl NpeacTaBasioT CO60N KOPOTKME
LUMMHAOPbI C TONWMHON CTEHKN 3 MM UK MeHee, AnaMeTpoMm oT 75 MM a0 650 MM, umeroLnx ognH rogp 1
N3rOTOBJIEHHbIE U3 OHOIr0 U3 MaTepuasoB, UMEOLLUX BbICOKOE 3HaYeHNe OTHOLIEHUS MPOYHOCTM K
MJIOTHOCTY, YKa3aHHbIX B MOACHUTEJIbHbIX 3aMeYaHnsx K nyHktam 2.5.2.1.1. - 2.5.2.1.1.5.

8307;

8401 20 000 0

2.5.2.1.1.4.

MNeperopoaku
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CneuvanbHo pa3paboTaHHbIe NN NOATOTOBJIEHHbIE KOMIMOHEHTHI B hopMe AMUCKa AMaMeTpPoM OT 75 MM a0
650 MM o151 YCTaHOBKW BHYTPU POTOPHOW TPYDObl LEHTPUGYTU C Lefbio N30MPOBaThL BbIMYCKHYO KaMepy OT
rNaBHON pa3fesiMTeNbHON KaMepbl 1 B HEKOTOPbIX CAYYaaxX ANS yaydleHnsa unpkynaumm raza UF6 BHyTpu
rNaBHON pa3fesiMTeNbHON KaMepbl POTOPHOW TPYDbl U N3rOTOBJIEHHbIE N3 OHOI0 U3 MaTepPKanos,
UMeLLX BbICOKOE 3HAYeHMe OTHOLWEHNSA MPOYHOCTM K NIOTHOCTK, YKa3aHHbIX B MOACHUTESIbHbIX
3aMeyaHunax K nyHktam 2.5.2.1.1. - 2.5.2.1.1.5.

8401 20 000 0

2.5.2.1.1.5.

BepxHune/HnxHmne KpbILWKK

CneumnanbHo pa3paboTaHHblE NAM NOATOTOBAEHHbLIE KOMMOHEHTbI B (hOpMe ANCKa AMaMeTpoM oT 75 MM a0
650 MM 115 TOYHOrO COOTBETCTBMA ANAMETPY KOHLIOB POTOPHOM TPYObl M BO3MOXXHOCTU yaepxuBaTb UF6
BHYTPW ee. 3TN KOMMOHEHTbI UCMOb3YITCS 419 TOro, 4Tobbl NOAAEPXKMBATb, YAEPXKMBATL UK COaepXKaTb
B cebe KaK COCTaBHYI YaCTb 3/IEMEHTbI BEPXHEr0 NOAWNMHMKA (BEPXHAS KPbILLIKA) U CAYXUTb B
KayeCTBe HecCyllen YacTy BpaLLaloLWMXCs 3/IEMEHTOB HMXXHEr0 MOALMNMHUKA (HUXHASA KpbILWKa), 1
N3roTaB/MBAOTCA U3 OAHOr0 N3 MaTepMasioB, MMEOLNX BbICOKOE 3HAa4YE€HNE OTHOLIEHNS MPOYHOCTM 1
MAOTHOCTY, YKa3aHHbIX B MOACHUTESIbHbIX 3aMeYaHnsax K nyHkTam 2.5.2.1.1. - 2.5.2.1.1.5

8401 20 000 0

MosicHNTeNbHblEe 3aMeYaHus:

(K nyHkTam 2.5.2.1.1. - 2.5.2.1.1.5.)

MaTepuanbl, NCMOJib3yeMble A/ BPALLAKOLLKMXCA KOMIMOHEHTOB LIEeHTPUMYT, BKJOYAIOT:

a) MapTeHCUTHOCTapEelLne CTaaun, MMeKLLne MakCMMasibHbIM Npeaen NpoYHOCTM Ha pa3pbie 1,95 Ma nnn
Bonee;

6) antoMrMHMEBbIE CMaBbl, UMEKLME MaKCUMaslbHbIA Npeaen NPOYHOCTU Ha pa3pbiB 0,46 Ma nnun bonee;
B) BOJIOKHUCTbIE MaTepuasbl, NPUrof4HbIe 415 UCMOJIb30BaHMA B KOMMO3UTHbBIX CTPYKTYpax 1 umeroLiune
3Ha4YeHns yaenbHoro moayns 3,18 x 10°M nnam 6onee n MakCMManbHOr0 yAeNbHOro npeaesa npoYyHoOCTH Ha
pa3pbiB 7,62 x 10* M nnm 6onee ("yaenbHbln Mogynb" - 3To moaysb FOHra B H/KB. M, AeNeHHbIN Ha
yoenbHbIN BeC B H/Ky6. M; "MakCMManbHbIA YAEeNbHbIN Npefen NPOoYHOCTM Ha pa3pbiB" - 3TO MaKCUMasibHbIN
npenen NPoOYHOCTU Ha pPa3pbiB B H/KB. M, AeNeHHbIN Ha yaenbHbIi BeC B H/Ky6. M)

2.5.2.1.2.

CTtaTuyeckne KOMMOHEHTHI:

2.5.2.1.2.1.M0AWNNHUKN C MAarHUTHOW NOLBECKOWA:

2.5.2.1.2.1.1.CneunanbHo pa3paboTaHHbIe UM NOAFOTOBJIEHHbIE MOALUNMHUKOBLIE Y3/1bl, COCTOSALLNE U3
KOMbLIEBOr0 MarH1Ta, NofiBeLleHHoro B obonme, cogepxatlen gemndupytoulyo cpeay. Obonma
N3roTaBsIMBAETCA U3 CTOMKoro K UF6 MmaTepmana (CM. NOSICHUTENIbHOE 3aMeYvaHune K NyHKTy 2.5.2.1).
MarHuT coegnHAETCS C NOMCHLIM HAKOHEYHMKOM MW BTOPbLIM MarHUTOM, YCTAHOBIEHHbIM Ha BEPXHEW
KpbILLKE, YKa3aHHoOW B NyHKTe 2.5.2.1.1.5.

MarHmT MOXET MMeTb (POPMY KOJbLia C COOTHOLLEHNEM MEXAY BHELUHUM 1 BHYTPEHHMUM AMaMeTpaMu,
MeHbLLMM UK paBHbIM 1,6:1, n hopmy, obecneynBatoLLyto:

a) HavYanbHyo NpoHuLaemocTb 0,15 M'H Ha meTp unu Gonee, nam

6) ocTaTOYHYO HaMarHn4eHHOCTb 98,5% unu 6onee, nam

B) MPOM3BEeAEHNE NHOYKLMN Ha MaKCUMabHY0 Hanps»XeHHOCTb noss 6onee 80 kKX Ha Kyb. MeTp.
Kpome 06bI4HbIX CBOMCTB MaTepuana, HeobxoamMMbIM NpeaBapuTe/bHbLIM YCI0BUEM SBASETCA OrpaHnyeHne
04YeHb ManbiMn gonyckamm (MeHee 0,1 MM) OTKJIOHEHNSA MarHUTHbIX OCEN OT reOMEeTPUYECKUX 0CEN UIN
obecneyeHne ocoboin FOMOreHHOCTM MaTepurasa MarHnTa

8483 30 800

2.5.2.1.2.1.2.CneunanbHo pa3paboTaHHbIE UM NOAFOTOBJIEHHbIE aKTWBHbLIE MarHUTHbIE NOALIWMHUKA ONs
MCMOJIb30BaHMA B ra3oBbiX LEeHTpudyrax
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8483 30 800

MosACHUTEeNbHOE 3aMedaHue.

Takmne aKTUBHbIE MarHUTHbIE MOALINMHUKM 06bIYHO NMEIOT ClieAyloLLMe XapaKTePUCTUNKN:

a) npegHa3HayeHbl A15 LEHTPOBKM pPOTOPa, Bpallatollerocs ¢ Yactoton 600 Nu nnn bonee, n

6) obecneyeHbl HagEXHbLIM UCTOYHUKOM 3IEKTPONUTAHMA U/ NCTOYHUKOM BecnepeboiHoOro NnuTaHms
(MBM) pna GyHKUMOHMPOBaAHNS B TeyeHne Bonee ogHOro Yaca.

(JononHeHwe NOACHUTENbHBLIM 3aMedaHneM - Ykas lMNpe3ugeHTa Poccuinckon ®egepaumm ot 01.09.2014 Ne
599)

(MpmnmeyvaHune ncknoyeHo - Yka3 MNpesngeHTta Poccuinckon ®egepauum ot 01.09.2014 Ne 599)

2.5.2.1.2.2.

MopwnnHuKn/oemndepsbl

CneunanbHo pa3paboTaHHbIE UM NOAFOTOBJIEHHbIE MOALINMHUKIN, COLEPXKALLNE Y3eN 0Cb/YMIOTHUTENbHOE
KOJIbLLO, CMOHTMPOBAHHbLIN Ha Aemndgepe. Ock 06bIYHO NpeacTaBnseT cobon Ban U3 3aKaneHHOW CTanu C
O4HUM KOHLOM B chopMe noJsiycdepbl U CO CpeacTBaMU NOACOEANHEHNSA K HUXKHEN KPbILIKE, YKa3aHHOW B
nyHkTe 2.5.2.1.1.5., Ha gpyrom. Ban, ogHako, MoXeT BbiTb COEAMHEH C TMAPOANHAMUYECKM
NOALMNMHMKOM. KonbLio nMeeT opMy TabneTkun ¢ noaycdepnyeckum yrnybneHnem Ha ogHON
MOBEPXHOCTU. 3TN KOMMOHEHTbI MOTYT NOCTaBAATLCA OTAENIbHO OT AeMndepa. Takme NocTaBKM TakxKe
noasie)xaT 3KCMOPTHOMY KOHTPOJIHO

8483 30 800

2.5.2.1.2.3.

MonekynsipHble HacoChl

CneumnanbHo pa3paboTaHHble UK MOATOTOBAEHHbIE LIMAVHAPLI C BBITOYEHHbIMW WX BblAABAEHHbLIMA
BHYTPW CNUPasibHbIMA KaHaBKaMW U C BbICBEPJIEHHLIMU BHYTPU OTBEPCTUAMU. TUMOBLIMU pa3Mepamu
ABNSIOTCA Cnefylolme: BHyTPEHHUIA amameTp oT 75 MM go 650 MM, TonwmHa cTeHkn 10 mm nnu bonee,
ANNHa paBHa anameTpy unu 6onblie. KaHaBku 06bIMHO MMEIOT NPSMOYTO/IbHOE NONepeYyHoe ceYeHmne 1
rnyéuHy 2 mm nnu bonee

8414102500

2.5.2.1.2.4.

CTaTopbl ABMraTenen

CneunanbHo pa3paboTaHHbIe UAWM NOAFOTOB/IEHHbIE CTATOPbI KObLEBON (hOPMbI /151 BbICOKOCKOPOCTHbIX
MHOrO(ha3HbIX T’MCTEPE3NCHBIX (M1 PEaKTUBHBIX) 31IEKTPOABUraTENEN NEPEMEHHOIO TOKa A9 CUHXPOHHOM
paboTbl B yCNOBUSIX BakyyMa C YacToTon 600 Ny n 6onee n mowHocTblo 40 BA n 6onee. CTaTopbl MOTYT
COCTOSATb U3 MHOroga3sHbiX 06MOTOK Ha MHOIOCJIOMHOM »Ke/1Ie3HOM CepAeyHNKe C HU3KMMIK MOTepsSMHM,
COCTaB/IEHHOM M3 TOHKMX MAACTUH 00bIYHO TOALMHON 2,0 MM MK MeHee

8503 009900

2.5.2.1.2.5.

Kopnyca/npuemMHUKN LeHTpugyri

CneumanbHo pa3paboTaHHblE NAW MOATOTOBAEHHbIE KOMAOHEHTbI 415 pa3MeLLeHns B HUX COOPKN pOTOPHOW
Tpybbl ra3oBoi LeHTpUGyrn. Kopnyc COCTOUT U3 XXECTKOIro LANHAPA C TONLWNHON CTEHKN Ao 30 MM C
npeun3noHHo 06paboTaHHbIMK KOHLAMK A15 YCTAHOBKMW NOALIMWMHUKOB 1 C O4HUM WM HECKOAbKUMI
hnaHuaMm ana MmoHTaxka. ObpaboTaHHblE KOHLbI MapasnensHbl 4pYr APYry U NepneHanKynspHsbl
NPOAONbHON ocK uuanHapa B npegenax 0,05 rpagyca unm meHee. Kopnyc MOXET TakXe NpeacTaBasTb
cob0W KOHCTPYKLNIO A4ENCTOro Tuna A8 pa3MeLLeHNs B HEM HECKOJIbKUX POTOPHbIX cbopok. Kopnyca
N3roTaBJIMBAIOTCA U3 MaTepuasioB, KOPPO3NeCcTonknx K UF6, nnm 3alimilatoTca noKpbITUEM U3 TaKUX
MaTepuasos

8401 20 000 0

2.5.2.1.2.6.
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JloByLWIKK

CneunansHo pa3paboTaHHbIe UM NOAFOTOB/EHHbIE TPYOKM ANna n3sneverHns rasa UF6 n3 potopHon Tpybbl
no metoay Tpybkm MuTo (T. . C 0OTBEPCTMEM, HAaMPaBJIEHHLIM Ha KPYroBOW MOTOK Fa3a B poTopHon Tpybe,
HanpuMep, NOCPeACTBOM n3rmba KOHUA paanansHO PacrnoioXXeHHON TPybKK), KOTOpble MOXKHO MPUKPENUTL
K LLeHTpanbHOM CMCTEME U3BJIEYEHUS ra3a, Koppo3necTonkmx K UF6 nam 3amnlaoTca NnokKpbITUEM K3
Takux maTepranos

8401 20 000 0

2.5.2.2.

CneunanbHo pa3paboTaHHbIe UM NOAFOTOBNEHHbIE BCMIOMOraTelbHble CUCTEMbI, 060pyAOBaHME 1
KOMMOHEHTbI A9 UCM0/1b30BaHUS Ha ra3oueHTpUdyXHOW yCTaHOBKe no oboralleHuto:

BeoaHoe 3aMeyvaHue:

BcnomoraTenbHble cucTeMbl, 060pyaoBaHME N KOMMOHEHThI Fa30LEeHTPUGYXHON YCTaHOBKMU MO
oboralleHunto NnpeacTaBnstoT cobol cucTeMbl YCTaHOBKM, Heobxoaumble ans nogayn UF6 B LeHTpudyru,
ONS CBA3N OTAEMbHbIX LLeHTpUdyr Mexxay cobon ¢ uenbio ob6pa3oBaHnsa KaCKafLoB (Min CTyneHen), 4Tobsl
A0CTMYb 6onee BbICOKOro oboraleHuns n n3eneyb "npoaykT" n "xsocTbl" UF6 13 LeHTpudyr, a Takxe
obopynoBaHue, HeobxoanMoe AN1A NpUBEAEHNA B AENCTBNE LEHTPUMYT Unn 44 ynpaBaeHns yCTaHOBKON.
06b14HO UF6 ncnapseTcs u3 TBepLbiX BELWECTB, MOMELLEHHbIX BHYTPU NOLOrpPeBaeMbIX aBTOK/1aBOB, 1
nofaeTcs B ra3oobpasHoin hopMe K LLeHTpUdyram Yepes CMCTEMY KOJJIEKTOPHBLIX TPYBONpOBOAOB KacKaaa.
"MpoaykT" 1 "xBocTbl" UF6, nocTynatowine n3 LeHTpudyr B Buae razoobpasHbiXx NOTOKOB, TakXXe NpoxoaaT
yepes CUCTEMY KOJIIEKTOPHbIX TPybonpoBoAOB Kackafa K X0104HbIM JIOBYLLKaM (paboTatowmum npu
Temnepatype 0koJio 203 K (-700C)), rae oHM KOHAEHCUPYIOTCA 1 3aTEM NOMELLAKTCA B COOTBETCTBYOLMNE
KOHTeNHepbl A1 TPAaHCNOPTUPOBKU NN XpaHeHNs. Tak Kak yCTaHOBKa Mo oboralleHno COCTOUT U3 MHOMMX
ThICAY LLeHTpUdyr, COBpaHHbIX B KaCKagbl, CO3AaTCA MHOMOKUIOMETPOBLIE KOJIJIEKTOPHbIE TPYHONPOBOAbI
KaCKagoB C ThiCA4YaMy CBApHbIX LUBOB, MPUYEM CXeMa OCHOBHOM 4acTU X COeAUHEHUIN MHOMOKPaTHO
nosTopsieTcsa. O6opynoBaHNe, KOMMOHEHTbI 1 CMCTEMbI TPYOONPOBOAOB N3roTaBIMBAOTCS C COBNOAEHNEM
BbICOKMX TpeboBaHWIN K BaKyyM-NAOTHOCTU 1 YNCTOTE 06paboTku

MosicHNTeNbHOE 3aMeYaHue.

HekoTopas npoaykums, nepevyncieHHas B nyHkTe 2.5.2.2, nnbo HenocpeaCcTBEHHO CONPUKACAETCA C
TexHoJsiornyeckmm rasom UF6, nnbo HenocpeACTBEHHO yNpaBaseT LeHTpUGyraMmm n NpoxXoXxXAeHneM rasa
OT LeHTPUdyrn K LeHTpudyre n oT Kackala K kackaay. Kopposmectonkue k UF6 MaTepmnanbl BKAOYAOT
Mefb, MefHble CNaBbl, HEPXXABEKLWYIO CTajb, allOMUHWUIA, OKCUA, aJlOMUHNS, aJIlOMUHNEBBIE CMJ1aBbl,
HUKeNb MK cnnasbl, cogepxxawmne 60% nnan bonee HUKeNs Mo Becy, U PTOPUPOBaHHbIE Yr1EBOAOPOAHbIE
nosimmepsl.

(JononHeHme NOACHUTENbHLIM 3aMeyvaHuneM - YKa3 lMNpe3sngeHTta Poccuiickon ®epepaumm ot 01.09.2014 Ne
599)

2.5.2.2.1.

CucTteMbl nogaym/cnuctemMsl 0TBoLA "NMpolykTa” un "xsocTos"

CneumnanbHo pa3paboTaHHble UK MNOArOTOBNEHHbLIE TEXHOJIOITMYECKNE CUCTEMBI MK 060opya0BaHNE ONS
oboraTuTenbHbIX 3aBOLO0B, N3rOTOBAEHHOE UM 3alUULLEHHOE U3 CTONKMX K UF6 MaTepmanos,
BKJItOYatOLLME:

8401 20 0000

2.5.2.2.1.1.NMuTatowme aBToKNaBbI (UK CTaHUWK), NEYN UM YCTAaHOBKUK, MpUMeHseMble ans nogayun UF6 B
npotecce oborawieHns

8417,

8419 89 98;

8514

2.5.2.2.1.2.lecybnnMaTopsbl, XON0AHbIE NIOBYLLKWN UM HAaCOChl, UCNoNb3yeMble ans oTBogda UF6 B npouecce
oboraleHns Ha nocneayoLyto nepegady Ansg Harpeea
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8413 70;

8414 10;

8419 89 98

2.5.2.2.1.3.YCTaHOBKN Ans KpUcTanamsaumm uin nepesoaa B XuUAKOe COCTOAHME, UCNOJIb3yeMble ANs
oTtBoga UF6 B npouecce oboralleHuns, nytem oxaTtus u nepesofa UF6 B XMAKYIO Un TBEPAYIO (hOpMY
8414 30;

8419 60 000 0;

8419 89 98

2.5.2.2.1.4.YcTaHOBKM Nofavn/oTBoa "npofykta" nam "XsocTos" oas nepemelteHmns UF6 B KOHTENHepbI
8413 70;

8414 10;

84206;

8428

(OononHeHne nyHKTOM - YKa3 Mpe3naeHTa Poccninckon ®egepaumm ot 01.09.2014 Ne 599)

2.5.2.2.2.

CncTeMbl KONNEKTOPHBIX TPYOONPOBOAOB ra3oueHTPUGYXHbIX KackaLoB

CneunansHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE CUCTEMbI TPYHONPOBOAOB 1 KOJINEKTOPOB ANS
yoepxaHua UF6 BHYTpY LeHTPUGYXHbIX KacKagoB. 9Ta ceTb TpybonpoBonoB 0bbI4HO NpeacTaBnseT cobow
CUCTEMY C "TPONHBLIM" KOJIIEKTOPOM, N KaXKAas LeHTpudyra coegmHeHa C KaXkAbiM 13 KOJIIEKTOPOB.
CnepoBaTeslbHO, CXeMa OCHOBHOWM YacCTW UX COeAMHEHNS MHOFOKPATHO noBTopseTca. OHa NOMHOCTbLIO
M3roTaBAMBaETCS UM 3alLMLLAeTCs U3 CToMKMX K UF6 MaTepuanos ¢ cobnioaeHneM BeICOKNX TpeboBaHUiA K
BaKYYM-MAOTHOCTY 1 YnCTOTE 06paboTku

8401 20 000 0

2.5.2.2.3.Macc-cneKTpoOMeTPbI/MOHHbIE UCTOYHUKK Ana UF6

CneuuanbHo pa3paboTaHHbIe AWM NOAFOTOB/IEHHbIE MaCcC-CNIEKTPOMETPbI, CNOCOBHbIE NPOU3BOANTL NPAMON
oT6op nNpob 13 rasosbix NoTokoB UF6 1 obnanatoLimne BCEMM CneayoLNMN XapakTePUCTUKAMN:

a) cnocobHble n3MepsaTb MOHbLI OT 320 eAnHWL, aTOMHOW Macchl nnu 6onee n obnagatoLyme paspeLlleHmem
nydwe, 4em 1 gona us 320;

6) conepXaT NOHHbIE NCTOYHUKM, N3rOTOBMIEHHbIE U3 HUKESSA, HUKENEBO-MeAHbIX CMIaBOB C COAEPXaHNEM
HVUKensa no secy oT 60% unn 6onee NN HUKENEBO-XPOMOBLIX CMJ1aBOB MO0 3aLLMLLEHHbIE MOKPLITUEM U3
HUX;

B) COAEPXXaT MOHM3ALMOHHbIE NCTOYHUKIM C BOMBapANPOBKOW 31EKTPOHaMU;

) copepaT KOMIEKTOPHYIO CUCTEMY, NMPUTOAHYI0 AN N30TOMHOMO aHann3a

9027 80990 0

2.5.2.2.4.MNpeobpa3zoBaTenn 4acToThl

CneuuanbHo pa3paboTaHHbIe UM NOAFOTOBNAEHHbIE Npeobpa3oBaTeNN YaCTOThl (TaKXKe N3BECTHbIE Kak
KOHBEPTEPbI UM UHBEPTOPLI) AN MMTaHNA CTaTOPOB ABUraTesen, yka3aHHbIX B NyHKTe 2.5.2.1.2.4, uan
4acTn, KOMMOHEHTbI U Noacbopkn Takux NpeobpasoBaTeneit YacToTkl, obnagatowme obenmun
XapaKTepucTnKkamu:

a) MHoroda3HbI YaCTOTHBLIN BbIXOA B Anana3oHe oT 600 'y n 6onee;

6) BbiCOKasi CTabunbHOCTL (Cco cTabunmsaunein YacToTsl ayywe 0,2%)

8502 39 800 0;

8502 40 000 0;

8504 409000

2.5.2.2.5. CneumnasnbHble CTOMOPHbIE U peryanpytoLlme KaanaHsbl

(OdononHeHne nyHKTOM - YKa3 Mpe3naeHTa Poccninckon ®egepaumm ot 14.10.2008 Ne 1464)
(MosicHNTeNbHOE 3aMeYvaHmne NCKoYeHo - Yka3 MpesnaeHTa Poccuiickon Pepepauum ot 01.09.2014 Ne 599)
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(MpmnmeyvaHune ncknoyeHo - Yka3s MNpesngeHTta Poccuinckon ®egepauum ot 01.09.2014 Ne 599)

2.5.2.2.5.1.CneunanbHo pa3paboTaHHble AKX NOArOTOBIEHHbIE CTOMOPHbIE KanaHbl An1a obecnevyeHuns
nocTynneHuns "npoaykrta" nnm "xsoctos" UF6 B BMAE Fra30BbIX MOTOKOB OTAEJIbHOWN LLeHTpudyriu

8481 30;

8481 80

(LononHeHne nyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

2.5.2.2.5.2.KnanaHbl CUbMOHHOro TUMNa, py4Hole WM aBTOMaTUYECKKE, CTOMOPHbIE UAN peryanpytowime,
N3rOTOBJIEHHbIE U3 MaTepPUasioB, CTOMKUX K KOPPO3UMK, BbldbiBaeMon UF6, nnu 3aliuileHHble TakuMuy
MaTepuanamu, C BHyTpeHHUM guameTpom oT 10 go 160 MM, cneumanbHO NpefHa3HaYeHHbIe uiau
noaroToBAeHHbIe ONnda UCMOJIb30BaHNA B OCHOBHbIX U BCMTOMOIraTeJIbHbIX CUCTEMAX Fa3OLI,eHTpVI(Dy)KHbIX
yCTaHOBOK Mo oboralleHunto

8481 30;

8481 80

(LononHeHne nyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

MosacHUTeNbHOE 3amMedaHue.
Tunosble cneunansHo pas3paboTaHHbIe UM NOAFOTOB/IEHHbIE KanaHbl BKAYAT KAanaHbl CUIbGOHHOI0
Tuna, bICTPOAENCTBYIOLME 3aM0PHbIE KaanaHbl, 6bICTPOAENCTBYIOLWME KNanaHbl U gpyrue.

(JonosiHeHME MOACHUTENIbHBLIM 3aMeYyaHneM - YKas lNpesngeHTta Poccunckon ®epepaunm ot 01.09.2014 Ne
599)

2.5.2.3.
CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/EHHbIE COOPKM M KOMMOHEHTLI 4151 UCMO/b30BaHUS Npn
razogmnddysmoHHom oboralieHnn:

BBoaoHoe 3aMevaHume:

Mpw rasoanddy3noHHOM MeTole pa3feNieHns N30TOMNOB ypaHa OCHOBHOW TEXHOJIOrn4yeckon cbopkon
SBNAETCH CneLnanbHbIi NOPUCTLIA Fra30anddy3n0oHHbIN bapbep, TeNN00OMEHHNK A5 OXNaXAEeHNS ra3a
(KOTOpbI HarpeBaeTCa B Npouecce CKaTus), YNIOTHATENbHbIE KJlanaHbl 1 peryanmpytowmne Knanaxsol, a
Takxxe TpybonpoBoabl. [OCKOSIbKY B ra3oanddy3noHHON TexHoNorum ncnonb3yetcs ras UF6, Bce
obopyaoBaHne, TpybonpoBoabl 1 MOBEPXHOCTU U3MEPUTENbHBLIX MPNBOPOB (KOTOPbIE BCTYMAOT B KOHTAKT C
ra3oM) N3roTaBJIMBAIOTCA U3 MAaTEPUASIOB, COXPaHAOWMUX CTabnnbHOCTL Npu KOHTakTe ¢ UF6.
Mazoanddy3noHHasa ycTaHOBKa COCTOUT U3 psafa Taknx cOOpoK, Tak 4TO X KOANYECTBO MOXET BbITb
Ba)XHbIM MoKa3aTesleM KOHeYHOro npegHasHavyeHms

2.5.2.3.1.Ta3zo0anddy3noHHbIe Bapbepbl 1 MaTepuasbl 48 UX U3rOTOBAEHNS:

2.5.2.3.1.1.CneuunanbHo pa3paboTaHHbIe NN NOATOTOBIEHHbLIE TOHKME NOPUCTbIE (MUSIbTPLI C Pa3MepPoM
nop 10 - 100 HM, TOALWMHON 5 MM NN MeHbLUE, a ANa Tpyb4aTbix hOpM AMaMeTpoM 25 MM nUnn MeHbLLe,
N3rOTOBJIEHHbIE N3 METAIMYECKNX, MOJIMMEPHBIX MU KEPaMMYECKUX MaTepnasioB, CTOMKNX K KOPPO3uK,
Bbi3blBaeMon UF6 (CM. NOSICHUTENIbHOE 3aMeYyaHune K NyHKTYy 2.5.2.4)8401 20 000 0;

8421 39 800

2.5.2.3.1.2.CneumnanbHO NOAroTOBAEHHbIE COeAUHEHMNA WX NOPOLLKK OJ19 U3roTOBJIEHUSA (hUNbTPOB,
YKa3aHHbIX B NyHKTe 2.5.2.3.1.1, pa3MepoM HacTuL, MeHee 10 MKM 1 BbICOKOWN OAHOPOAHOCTbIO UX MO
KPYMHOCTW, M3rOTOBJIEHHbIE N3 HUKENS UK CMaBOB, cogepxawmnx 60% unn 6onee HUKeNa No Becy,
OKCMa antoMuHUA, CTOMKUX K UF6 MONHOCTbIO (PTOPUPOBAHHbLIX YI1€BOLAOPOAHbIX NMOJIMMEPOB C YNCTOTON
no secy 99,9% wnu 6onee

2818 20 000 0;

2903 39 210 0;
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2903 39 230 0;

2903 39 240 0;

2903 39 250 0;

2903 39 260 0;

2903 39 270 0;

2903 39 280 0;

2903 39 290 0;

2903 39 310 0;

2903 39 350 0;

2903 39 390 0;

2903 39 800 0;

7504 00 000 9

2.5.2.3.1.2.1.

(MyHKT nckntoyeH - Ykas MpesngeHTa Poccuinckon ®epepauun ot 01.09.2014 Ne 599)
2.5.2.3.1.2.2.

(MyHKT nckntoyeH - Ykas MpesngeHTa Poccuinckon ®epepauun ot 01.09.2014 Ne 599)
2.5.2.3.1.2.3.

(MyHKT ncknoyeH - Ykas lMNpesngeHTta Poccuinckon ®egepauum ot 01.09.2014 Ne 599)

2.5.2.3.2.Kamepbl auddysopos

CneumanbHo pa3paboTaHHblE NAW MOATOTOBAEHHbIE FEPMETUYHbIE COCYAbl A5 MOMELLEHNS B HUX
rasognddy3noHHbIX bapbepoB, M3roTOBJIEHHbIE U3 3aluLLEHHbIX 0T UF6 MaTepunanoB (CM. MOSACHUTENbHOE
3aMedaHune K NyHkTy 2.5.2.4)

7310 10 000 0;

7508 90 000 9;

7611 00 000 O;

7612

2.5.2.3.3.KoMnpeccopbl 1 ra3ofyBKu

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE KOMMPECCOPbI MU Fra304yBKK C NMPOU3BOANTENIbHOCTbLIO
Ha Bxoge 1 ky6. meTp UF6 B MnHYTYy nnn 6onee n c gaBneHnem Ha Bbixoge Ao 500 klMa, npegHasHayYeHHble
AN [ONrOBPEMEHHON aKkcnyaTauum B cpee UF6 nnm 6e3 Hero, a Takxe oTaesbHble cbopky Takux
KOMMNPeCcCcopoB U ra3ofyBokK.

3TN KOMNPECCOopbl U ra3oayBky UMeoT nepenag AasnaeHns 10:1 nan MeHee U M3roTaBANBaOTCSA M3 CTONKUX
K UF6 MaTepmnanos nan 3alMLEHHbIX OT HEro (CM. NOSICHNTENIbHOE 3aMedaHune K NyHKTy 2.5.2.4)

8414 80

2.5.2.3.4.

YNAOTHEHNS BpaLLatoLLUXCS BasioB

CneumanbHo pa3paboTaHHbIE MW MOATOTOBAEHHbIE BaKyyMHbIE YNIOTHEHWSA, YCTaHOB/IEHHbIE Ha CTOPOHE
nogayn 1 Ha CTOPOHE BbiXoAa AJ19 YNAOTHEHNS Bana, COeAUHSIOWEro POTOP KOMMPeccopa Wan razogyBku ¢
NpuMBOAHLIM ABUraTesieM C TeM, 4Tobbl 0becneynTb HaAEXHYIO repMeTr3aumMio, NpPeaoTBpaLlLatoLLyo
HaTeKaHue BO3/yxa BO BHYTPEHHIOI KaMepy KOMMpeccopa Uan rasofysku, kotopas HanosHeHa UF6. Takne
YNA0THEHMSA 06bIYHO MPOEKTUPYIOTCA Ha CKOPOCTb HaTeKkaHna bydepHoro rasa meHee 1000 ky6. cM/MUH
8484 10 000 9; 8484 90 000 0;

8487 90 900 0;

9620 00 000 3

2.5.2.3.5.TennoobMeHHMKN ansa oxnaxxaeHnsa UF6

CneumnanbHo pa3paboTaHHble NAWM NOArOTOBAEHHbIE TEMIO0OMEHHNKIW, N3rOTOBJIEHHbIE MW 3aLUULLIEHHbIE
13 cTonkux Kk UF6 MaTepnasoB (CM. MOSACHUTENIbHOE 3aMeyvyaHne K NMyHKTY 2.5.2.4) n pacCynTaHHbIE Ha
CKOPOCTb U3MEHEHUS AaBieHus, onpegensoLlero ytedky, MeHee 10 MNa B Yac npu nepenage fasneHunsa 100
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KlMa

8419 50 000 0

2.5.2.4.

Cneumaano pa3pa60TaHHb|e nWnn noaroToBsieHHble BCNOMOraTeJibHble CUCTEMDI, o6opyp,OBaH|/|e n
KOMMOHEHTbI ANS NCMO/b30BaHNS Npu razognddy3noHHoM oboraleHnn:

BBoAHbIE 3aMeYaHuns:

BcnomoraTenbHble CUCTEMbI, 060pyA0BaHNE Y KOMMOHEHTHI A5 ra3oanddy3MoHHbIX YCTaHOBOK Mo
oboraleHnto npeacTaBnsatoT cobon cucTemsl yCTaHOBKM, Heobxoammble and nogayn UF6 B
rasoamnddy3noHHyto cbopKy, ons CBA3M OTAENbHbIX COOpPOK Mexay cobon n obpa3oBaHNs Kackanos (Mu
CTynNeHen) C LeNbio NOCTENEHHOro AOCTMXXEHUSA Bosiee BbICOKOro oboralleHmsa n n3saedyeHms "npoaykra" u
"xBocToB" UF6 13 anddy3moHHbIX Kackagos. BBuAY BbICOKOMHEPLMOHHbBIX XapakKTePUCTUK ANDGY3NOHHbIX
KackazoB Nntoboe npepbiBaHne nx paboTbl, 0COBEHHO X OCTAHOBKA, MPUBOASAT K CEPbE3HbLIM MOC/eACTBUSAM.
CnepoBaTenbHO, Ha ra3oanddy3noHHON yCTaHOBKE Ba)kKHOE 3Ha4YeHMEe UMEIOT CTPOroe U NoCTosSHHoe
nogfep)xaHue BakyyMa BO BCEX TEXHOIOMMYECKUX CUCTEMaAX, aBTOMaTMYecKas 3almMTa OT aBapuin U To4YHoe
aBTOMaTU4YeCKOe perysimpoBaHue NoToka rasa. Bce ato npusoanT K He06X0AMMOCTU OCHALLEHMNS
YyCTaHOBKM 60ONbLIMM KOMYECTBOM CMNeLnanbHbIX U3MEPUTENbHbBIX, PEFYIMPYIOLLMX 1N YIPABAAIOLLNX
cucteM. 06b1vHO UF6 ncnapseTcs M3 UMaMHAPOB, MOMELLEHHbIX BHYTPW aBTOK/IaBOB, U NOAAETCS B
rasoobpasHon hopMe K BXOAHbIM TOYKaM Yepes CUCTEMY KOJIEKTOPHbIX TPybonpoBoAOB Kackaaa.
"MpoaykT" 1 "xBocThl" UF6 , NnocTynatoLine 13 BbIXOOHbIX TOYEK B BUAE ra3006pa3HbIX MOTOKOB, MPOXOAAT
yepes CUCTeEMY KOJIIEKTOPHLIX TpybonpoBoaos Kackada AnMbo K Xon04HbIM N0BYLIKaM, 1Mbo K
KOMMPECCOPHbIM CTaHLUMAM, rae ra3oobpasHbiii NoTok UF6 CxuxaeTcs 1 3aTeM NoMeLLaeTcs B
COOTBETCTBYIOLINE KOHTENHEPDI AJ19 TPAHCMOPTMPOBKN WK XpaHeHNs. NoCcKobKy razoanddy3noHHas
yCTaHOBKa no oboratieHunio nmeeT 60JbLLIOE KOSIMYECTBO ra3oanddy3noHHbIX cOopok, cobpaHHbIX B
KacKafbl, CO3[4al0TCA MHOrOKMIOMETPOBbIE KOJIJIEKTOPHbIE TPYOOMNPOBOAbl KackaoB C ThiCAYaMy CBapPHbIX
LLUBOB, MPMYEM CXeMa OCHOBHOM 4aCTW UX COeAMHEHUIN MHOroKpaTHO nosTopseTcs. ObopynoBaHue,
KOMMOHEHTLI 1 CUCTeMbI TPY6OMNPOBOAOB M3roTaBAMBAOTCS C CObNOAEHNEM BbICOKUX TpeboBaHMI K
BaKYYM-MAOTHOCTY 1 YnCTOTe 06paboTku

MosicHNTenbHOE 3aMeYaHue.

MepeyncneHHoe obopynoBaHMe BCTYNaeT B HEMNOCPEACTBEHHbIA KOHTAKT C TEXHOJIOrn4yecknm rasom UF6
MW HeNOCPeACTBEHHO peryaupyeT pacxoj rasa BHyTpu Kackaga. KopposuecTtonkue kK UF6 MaTepuransl
BKJIOHAIOT Meflb, MeLHble CMJIaBbl, HEPXXABEKLWYIO CTaslb, aNIOMUHWUIA, OKCUL aJlOMUHUS, aStOMUHNEBbIE
CNaBbl, HUKENb UK CNnaBbl, coaepxxawime 60% nnm 6onee HUKens no Becy, U PTOPMPOBaHHbIE
yrneBofopoAHbIE MOJIMMEPSI.

(JononHeHwe NOACHUTENbHBLIM 3aMedaHneM - Ykas lMNpe3uaeHTa Poccumnckon ®egepaumm ot 01.09.2014 Ne
599)

2.5.2.4.1.

CucTeMbl nogaym/cnctemMsl 0TBOLA "NMpolykTa” un "XBocTos"

CneunanbHo pa3paboTaHHbIe UM NOAFOTOB/IEHHbIE TEXHOMOrMYECKME CNCTEMBI UM 060pyAOBaHUE 414
oboraTuTeNbHbLIX 3aBOA0B, N3rOTOBMIEHHbIE UM 3aLUMLLEHHbIE U3 CTOMKUX K UF6 MaTepmanos, BKOYas:

8401 20 0000

2.5.2.4.1.1.1NnTarowwmne aBToKMaBbI, NEYN NN CUCTEMbI, UCMOJIb3yeMble ana nodayvm UF6 B npouecce
oboraweHns8417;

8419 89 98;

8514,

2.5.2.4.1.2.[ecybnnmaTopsbl, X0N04HbIE NOBYLLKN UM HAacOCkl, UCNosb3yemble oas otBoga UF6 B npouecce
oboralleHns Ha nocneayoLlyto nepegady ana Harpesa8413 70;

8414 10;

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 191343



8419 89 98§;

2.5.2.4.1.3.YCTaHOBKN NS KPUCTaNAU3aLMM 1N NEPEBOAA B XXUAKOE COCTOSHNE, NCNO/b3yeMble AN 0TBOAA
UF6 B npouecce oboraweHns, nytem coxkatua u nepesoga UF6 B Xunakyto nnm teepayto ¢opmy8414 30;
8419 60 000 0;

8419 89 98;

2.5.2.4.1.4.YcTaHoBKK noga4yn/oTeona "npoaykra" unm "xXsocToB" Ans TpaHcnopTMpoBkn UF6 B
KOHTeNHepbI8413 70;

8414 10;

8426;

8428

2.5.2.4.2.

CnCcTeMbl KONNEKTOPHBLIX TPyBonpoBoaoB

CneumanbHo pa3paboTaHHble UKW NOArOTOBJIEHHbIE CUCTEMbI TPYOONPOBOLOB 1 CUCTEMbI KOJINEKTOPOB ANS
yoepxaHua UF6 BHYTpY ra3oangy3noHHbIX KackaLos.

8401 20 0000

MosicHnTenbHoe 3aMeYaHue.

dTa ceTb TpyboNpoBOLOB NpeacTaBnseT cobon cucTemy C "OBOVHLIM" KONNEKTOPOM, IF4e KaXaaa s4enka
CoefiMHeHa C KaXXAblM 13 KOJIJIEKTOPOB.

(JononHeHne NOACHUTENbHLIM 3aMeYvaHneM - YKa3s lMNpe3sngeHTta Poccuiickon ®epepaumm ot 01.09.2014 Ne
599)

2.5.2.4.3.
BaKyyMHble cucTemsi:

2.5.2.4.3.1.

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE BaKyyMHbI€ MarnucTpaan, BaKyyMHble KOMJEKTOPbI U
BaKYYMHbI€ HAaCOChbl MPON3BOANTENLHOCTbLIO 5 Ky6. MeTpoB B MUHYTY nnn bonee

8401 20 0000

2.5.2.4.3.2.

BaKyyMHbIe HacocChl, cneunansHo paspaboTaHHble MM NOArOTOBJIEHHbIE Aas paboThl B cogepxawmnx UF6
rasoBbIX Cpefiax v N3roToBJIeHHble N3 KOPPOo3necTonknx K UF6 MaTepmnanos UK 3aliuLLeHHbIe UMW, ITU
HacoCbl MOryT BbITb U POTALMOHHBIMU UAW MOPLUHEBLIMW, UMETb BblTECHAOLLME U (DTOPUCTOYr 1ePOSHbIE
YMAOTHEHWS, @ TakXXe B HUX MOryT MPUCYTCTBOBaTb CneLmasbHble paboyme XuUaKocTu

8414 10 250 0; 8414 10 810 0; 8414108900

2.5.2.4.4.

CToropHble 1 peryampyloLine KnanaHsol

CneunanbHo pa3paboTaHHbIe UK NOAFOTOB/IEHHbIE CUAb(OHHBIE KNanaHbl, PyYHble UK aBTOMaThYeckue,
CTOMNOPHbIE UK Peryanpyowme, N3roToBJIeHHbIe 13 CTOMKUX K UF6 MaTepuanos, 415 YCTaHOBKU B
OCHOBHbIX 1 BCMOMOraTeslbHbIX CMCTeMax ra3oanddysnoHHbIX yCTaHOBOK no oboratleHuio

8481 10;

8481 30 910 8;

8481 30 990 8;

8481 80

2.5.2.4.5.Macc-CcnekTpoMeTpbI/MOHHbIE UCTOYHUKK Ans UF6

CneumanbHo pa3paboTaHHble UKW NOArOTOB/IEHHbIE MacC-CMEKTPOMETPbI, CMOCOBHbIE MPOU3BOAUTL NPAMOWA
oTtbop npob u3 rasosbix NoTokos UF6 1 obnapatoLine Bcemy Cnefyownmy XxapakTepucTukamu:

a) cnocobHble n3mMepaTb MOHbI 0T 320 eAuHWL, aTOMHOW Macchl namn bonee n obnajatLume paspelleHmem
nydwe, yem 1 gonsa us 320;

6) conepxaT NOHHbIE UCTOYHUKM, N3FOTOBJIEHHbIE U3 HUKENS, HUKEeNeBO-MeHbIX CNaBOB C COAepX)XaHneM
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HUKens Mo Becy oT 60% nnn 6onee NN HUKENEBO-XPOMOBBIX CMJ1aBOB MO0 3aLLMLLEHHbIE MOKPLITMEM U3
HUX;

B) COAep>XaT MOHU3ALMOHHbIE UCTOYHMKKN C BombapAMpPOBKOM 31EKTPOHAMN;

r) cooep>XXaT KONIEKTOPHYI CUCTEMY, NPUTOLHYI0 /19 U30TOMHOMO aHaAu3a

9027 809900

(MoscHMTeNbHOE 3aMevaHne NCKJIYEHO - YKa3 lMNpe3ngeHTta Poccunckon ®egepauum ot 01.09.2014 Ne 599)

2.5.2.5.
CneuuansHo p83p360TaHHbIe nnum noaroToBJIEHHbIE CUCTEMBI, oGopynosaHme N KOMMOHEHTbI AJiA
NCNosb30BaHNA Ha YCTaHOBKaX a3ponHaMn4eCcKoro oboraweHus:

BBoAHbIE 3aMeYaHuns:

B npoueccax aspoanHammyeckoro oboraleHna cMech razoobpasHoro UF6 1 nerkoro rasa (Bogopog nam
refinin) COKUMaeTCa 1 3aTeM NPonycKaeTCsa Yepes pasfensowme 3/1eMeHTbl, B KOTOPbIX M30TOMHOe
pa3feneHve 3aBepLlaeTCs NOCPeaCcTBOM NOJyHeHUs 60NbLIMX LEHTPOBEXHbIX CJ1 MO FeOMeTpun
KPVBOJIMHENHOWN CTEHKW. YcnelwHo pa3paboTaHbl ABa NpoLecca 3TOro Tuna: npoLecc ConJioBoro
pa3feneHns n NpoLecc Buxpeson Tpybku. [na 060mnx NpoLeccoB OCHOBHbLIMW KOMMOHEHTaMW Kackana
pazfaeneHns ABAAITCS LMANHAPMYECKNE KOPMYCa, B KOTOPbLIX pa3MelleHbl CheLnanbHbie pasaenmTesbHble
3/1EMEHTHI (COMa UM BUXPEBbLIE TPYOKM), ra30Bble KOMMPECCOPb! U TEMJO0OMEHHNKIN ANS yAaneHns
obpasyloLLerocs npu cxaTumn Tenna. [aa aspoamHaMnYeckmnx yCTaHOBOK TpebyeTcs uenbii psag Taknx
KackaZoB, TaK 4TO UX KOSINYECTBO MOXXET C/IYXKMUTb BaXKHbIM MOoKa3aTeNeM KOHEYHOI0 MCMOJ1b30BaHNS.
MocKonbKy B @a3poAnHaMmnyYecKoM npouecce ucnonssyetcs UF6, moBepxHOCTM BCero obopynoBaHus,
TpybonpoBogoB n namMepuTenbHbIX NPUOOPOB (KOTOpbie BCTYMAlOT B KOHTAKT C ra3oM) AOJIKHbI
N3roTaB/MBaTLCS UaN BbITb 3allnlleHbl MOKPbITUEM U3 MaTepPKnaJioB, COXPaHALWNX yCTOI7I‘-II/IBOCTb npun
KoHTakTe ¢ UF6

MosicHNTeNnbHoe 3aMeYaHue:

(k nyHkTam 2.5.2.5.1. - 2.5.2.5.12.)

D/IeMeHThI, YKa3aHHble B NyHKTax 2.5.2.5.1. - 2.5.2.5.12., BCTynaloT B HENOCPEACTBEHHbIN KOHTAKT C
TexHonornyecknum razom UF6 nnbo HenmocpeACTBEHHO PEryanpyOT NOTOK B Npeaenax kackaga. Bce
NOBEPXHOCTU, KOTOPbIE BCTYMAIOT B KOHTAKT C TEXHOJIOMMYECKUM ra3oM, LLeJIMKOM U3roTaB/IMBaloTCs U3
CTOMKMX K UF6 MaTepmnanos nan 3alMLatoTCs MOKPLITUEM U3 TaKMX MaTepUanos. g uenen nyHKToB.,
OTHOCALLUXCA K 31eMeHTaM aspoHaMmnyeckoro oboralleHuns, kopposuecTtonkue Kk UF6 maTeprans
BKJIOHAIOT Mefb, MefHble CMJIaBbl,HEPXXABEIOLWYIO CTaslb, aJIOMUHWUIA, OKCUL aJIlOMUHUSA, aStOMUHNEBBIE
CnnaBbl, HUKESb UK CnaBbl, coaepxalwme 60% nnm bonee HUKeNa No BeCy, a TakxXe (hTOPMPOBaHHbIE
yrnesoLopoAHbIE MOJIMMEpSI

2.5.2.5.1.

PazpgenntenbHble consa n nx cbopku

CneunansbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE Pa3AeUTENbHbIE COMJIa, COCTOALLME N3 LLLeNEBUOHbLIX
N30rHYTbIX KaHaJIoB C paauycom nsrnba meHee 1 MM, Koppo3mecTonknx K UF6 n nmetoLmnx BHy TPEHHIO
PeXyLLYI0 KPOMKY, KOTOpas pa3genseT NpoTeKatLwmin Yepes Cono ra3 Ha Ase pakumnm

8401 20 000 0

2.5.2.5.2.

BuxpeBble TpybKM 1 nx cbopku

CneumnanbHo pa3paboTaHHble MW MOATOTOBAEHHbIE BUXPEBLIE TPYOKM, NMEOLWME LUANHAPUYECKYIO NN
KOHYCco0bpa3Hyto hopMy, N3roTOBEHHbIE U3 KOPPO3MeCTOoNKNX K UF6 MmaTepranos nuan 3allnLeHHble
MOKPLITUEM U3 TaKUX MaTEPUasIoB N UMetoLne 04HO unn Bonee TaHreHUMa abHOe BXO4HOE OTBEPCTHUE.
Tpybku moryT BbITb OCHaLLEHbl OTBOAAMU COMJIOBOrO TUMa Ha OAHOM MK Ha 060MX KOHLax

8401 20 000 0

MosicCHNTeNbHOE 3aMeYaHune:
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MnuTaTenbHbIR ra3 NocTynaeT B BUXPEBYIO TPYOKY MO KacaTeslbHON C 04HOMO KOHLA Un Yepes
3aKpy4mMBatoLLMe NonaTky, UM Yepes MHOrOYNCSIEHHbIE TaHreHLUabHbIE BXOAHbIE OTBEPCTUS BAOb
TpybKM

2.5.2.5.3.CneumnanbHo pa3paboTaHHble WM NOATOTOB/IEHHbIE KOMMPECCOPbI WW ra3oayBKH,
N3roTOBJIEHHbIE U3 KOPPO3necTonkux K UF6 1 HecyweMy rasy (Bogopoa Uan reanin) MaTepuasnos

8414 80

(MosAcHMTeNnbHOE 3aMevaHne NCKIYeHOo - YKa3 lMNpesngeHTta Poccunckon ®egepauum ot 01.09.2014 Ne 599)

2.5.2.5.4,

YNA0THEHNS BPaLLAOLLMXCS BalOB

CneumanbHo pa3paboTaHHblE MM MOATOTOBAEHHbIE YNJIOTHEHMSA BPaLLAOLWMXCS BasloB, yCTaHOBJIEHHbIE Ha
CTOPOHE NMoAayn 1 Ha CTOPOHE Bbix0Aa N8 YNJI0THEHNA Basla, COEANHAIOLEr0 POTOP KOMMPeccopa uan
pOTOp ra3ofyBKu C MPUBOAHLIM ABUraTENEM C TeM, YTobbl 06eCcneynTb HafeXHY repMeTr3aLnio,
npenoTBpPaLLaoLL Y0 BbIXOA TEXHOOMMYECKOr0 rasa Uan HaTekaHne Bo3ayXa Uan ynaoTHSIOWero rasa Bo
BHYTPEHHIOI KaMepy KOMMpeccopa Wan ra3ofyBkmM, KOTopas 3anosHeHa cmecbto UF6, n Hecyulero rasa
8484 10 000 9;

8484 90 000 0;

8487 90 900 0;

9620 00 000 3

2.5.2.5.5.

TennoobMeHHUKN gNs OXJlaXKAeHWs ra3a

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/EHHbIE TEMNNO0OMEHHNKN, N3rOTOBJIEHHbIE U3
Koppo3mnecTonkmnx kK UF6 MaTepranos nam 3allneHHblE MOKPLITMEM N3 TaKUX MaTepnanoB
8419500000

2.5.2.5.6.

KoXXyxun pa3aensoLwmnx 31eMeHTOB

CneumnanbHo pa3paboTaHHble UK NOArOTOBNAEHHbLIE KOXYXW, N3rOTOBEHHbIE N3 KOPPO3necTonkux Kk UF6
MaTeprasoB AW 3alLMLEHHbIE MOKPLITUEM N3 TaKUX MaTepuanoB, 418 MOMELLEHNS B HUX BUXPEBbIX
TpybOK unu pasnennTenbHbIX Conen

840120 0000

(MosicHnTeNnbHOE 3aMeYvyaHmne NCKYeHo - Yka3 MNMpesnaeHTa Poccuinckon Pegepauum ot 01.09.2014 Ne 599)

2.5.2.5.7.

CucteMbl nofayn/cnucTemsl 0TBoAa "npoaykTa” n "xsoctoB" CneumansHoO pa3paboTaHHble NN
NMOArOTOB/IEHHbIE TEXHONOrMYeCcKue cnuctembl nam obopynosaHme gna oboratuTenbHbIX YCTAHOBOK,
N3roTOBJIEHHbIE N3 KOPPO3MeCTonknx K UF6 maTepuanoB Unmn 3allnlLieHHbIe MOKPLITUEM U3 TaKux
MaTepuanos, BKKYaloLue:

8419 89 98

2.5.2.5.7.1.

MuTatowme aBTOKNABbI, MEYN UAN CUCTEMBI, UCNOJSIb3yeMble ans nogaydn UF6 ons npouecca oborauieHus
8419 89 98

2.5.2.5.7.2.

NecybnmmaTopsbl (MK XONOAHbIE NOBYLLKW), MCMOJb3YeEMble A5 BbiBeAeHMs HarpeTtoro UF6 13 npouecca
oboraleHns 4na nocneaywero nepemMeLLeHmns

8419 89 98

2.5.2.5.7.3.

CTaHUMM OTBEPXXAEHNS UK OXMKEHNSA, UCNOSIb3yeMble Ons BbiBegeHns UF6 u3 npouecca oboraweHmns
nytem okaTtusa u nepesoga UF6 B XXUAKYIO UM TBEPAYIO POpMy

8419 89 98
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2.5.25.7.4.

CtaHuun "npofykTa" nau "XBOCTOB", NCNONb3yeMble AN1a nepemelteHns UF6 B KOHTeHepsl

8419 89 98

2.5.2.5.8.

CncTeMbl KONNEKTOPHbLIX TPybonposoaoB

CneumanbHo pa3paboTaHHble Uav NOArOTOBJIEHHbIE CUCTEMbI KOUIEKTOPHBIX TPyBOMpoBOAoB,
N3roTOB/IEHHbIE U3 KOPPO3mecTonkmnx K UF6 MaTepranos uin 3alluLLieHHbIe NOKPLITUEM U3 TaKMX
MaTepuanos, Ana yoepxaHusa UF6 BHYTpY aspoanHaMNYeCcKnxX Kackaos. dTa ceTb TpybonpoBoaos
npeacTaBnseT cobon cmcTemy ¢ "ABOWHLIM" KONEKTOPOM, FAe KaXKAbIA KaCKak Wan rpynna Kackagos
COeAMHEHbI C KaXXAbIM N3 KOJIIEKTOPOB

8401 20 000 0

2.5.2.5.9.

BakKyyMHble CUCTEMbI N HAaCOChI:

2.5.2.5.9.1.

CneuuanbHo pa3paboTaHHble AWM NOAFOTOB/IEHHbIE BaKyyMHbI€ CUCTEMbI, COCTOALLME U3 BaKyYMHbIX
MarucTpanem, BakKyyMHbIX KOJJIEKTOPOB W BaKyyMHbIX HaCOCOB M NpeAHa3HavyeHHble ans paboTsl B
cogepxalmx UF6 rasoBbix cpegax

8401 20 000 0

2.5.2.5.9.2.

CneunanbHo pa3paboTaHHble UM NOAFOTOBNEHHbIE BaKyyMHble HacoChl Ana paboThl B cogepxxalumx UF6
rasoBbIX Cpeflax v N3roTOBJIEHHbIE N3 KOPPO3NeCcTonKnx K UF6 MaTepmnanos Uan 3allULLEHHbIE NOKPLITUEM
13 TaKUX MaTepunasioB. B 3Tnx Hacocax MOryT MUCMOJIb30BaTbCA YMJIOTHEHUSA U3 (PTOP3aMeLLEHHbIX
yrnesofopooB 1 cneunaibHble paboyne XnaKocTu

8414 10 250 0; 8414 10 810 0; 8414108900

2.5.2.5.10.CrneumnasnbHble CTOMOPHbIE U peryanpytoLlme KianaHsbl

Cneumaano pa3pa60TaHHb|e nnm NoAaroToBJIEHHbIE CVIJ'Ib(;bOHHbIe KJanaHbl, py4Hble NN aBTOMaTU4eckue,
CTOMOPHbIE UAN PEryanpytoLLne, N3roTOBJIEHHbIE U3 KOPPO3MecTonknx K UF6 MmaTepuanos uiu
3alUMLLEHHbIE MOKPLITUEM U3 TaKUX MaTepnanos, AmaMmeTpom oT 40 MM 1 6onee AN MOHTaXa B OCHOBHbIX
1 BCMOMOraTesibHbIX CUCTEMAX YCTAHOBOK a3poAauHaMmu4eckoro oboralleHms

8481 10;

8481 30 910 8; 8481 30 990 8;

8481 80

2.5.2.5.11.Macc-CneKTpOMeTpPbI/MOHHbIE NCTOYHMKKN Ana UF6

CneumanbHo pa3paboTaHHbIe UM NOAFOTOB/IEHHbIE MaCcC-CNIEKTPOMETPbI, CNOCOBHbIE NPOU3BOANTL NPAMON
oT60op nNpob 13 rasosbix NoTokoB UF6 1 obnanatoLime BCEMM CneayoLnMnN XapakTepUCTUKaAMN:

a) cnocobHble n3mMepsaTb MOHLI 0T 320 eAnHWL, aTOMHOW Macchl nnun 6onee n obnagatoLme paspeLlleHmem
nyduwe, yem 1 pona us 320;

6) cooepXxaT NOHHble NCTOYHUKKW, N3TOTOBJIEHHbIE N3 HUKENA, HUKeNeBO-MedHbIX CMJ1aBOB C coAep>XaHnem
HVUKensa no secy oT 60% unn 6onee NN HUKENEBO-XPOMOBLIX CMJ1AaBOB MO0 3aLLMLLEHHbIE MOKPLITUEM U3
HUX;

B) COAEPXXaT MOHM3ALMOHHbLIE NCTOYHUKIM C BOMBapANPOBKON 3NEKTPOHaMu;

) copepXaT KOMEKTOPHYIO CUCTEMY, MPUTOAHYIO0 AN N30TOMHOrO aHann3a

9027 80990 0

2.5.2.5.12.

Cuctembl oTaeneHnsa UF6 oT Hecyllero rasa

CneuuanbHo pa3paboTaHHbIe UM NOAFOTOB/EHHbIE CUCTEMbI Ans oTAeneHns UF6 oT HecyLero rasa
(Bogopoga unu renns)

MosAcCHUTENbHbIE 3aMeYaHus.
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Cuctemsbl, yKasaHHble B NyHKTe 2.5.2.5.12, npefiHa3Ha4yeHbl 018 CoOKpalleHnsa cogepxaHns UF6 B HecyLem
rase [0 OAHOM YaCTW Ha MUIMOH UM MEHEE N MOTYT COAEepXKaTb Takoe 06opyaoBaHMeE, Kak:

a) KpMoreHHsle TeMJI00OMEHHNKM 1 KprocenapaTopsbl, CNocobHble co3gaBaTb TemnepaTypy 153 K (-120 °C)
NN HUXKE;

6) 610KN KpMOreHHOro oxJaxkaeHus, cnocobHble co3gaBaTb TemnepaTypy 153 K (-120 °C) nnu Huxe;

B) 6/10KM pa3genuTenbHbIX COnen nan BuxpeBbix Tpybok ana otaeneHns UF6 oT Hecyllero rasa;

r) xonogHole noBywkn UF6, cnocobHble koHaeHcnpoBaTb UF6.

2.5.2.6.

CneunanbHo pa3paboTaHHbIE UM NOAFOTOBJIEHHbIE CUCTEMBI, 060PYLOBAHNE U KOMMOHEHTHI 415
MCMNO/b30BaHUSA Ha YCTaHOBKaX XMMUYeCcKoro obmMeHa nnum noHoobmeHHoro oboralleHns:

BBoAHblE 3aMeYaHuns:

He3HauynTenbHoOe pa3nnyne N30TOMNOB ypaHa Mo Macce NPUBOANUT K HEGONLLUNM N3MEHEHNAM B
PaBHOBECUAX XMMUYECKUX PeaKLMA, KOTOPbIe MOTYT UCMO/b30BaTbLCS B KaYeCTBE OCHOBbLI /1 pa3feneHuns
130TOMOB. YCnewHo pa3paboTaHo ABa NpoLecca: XXULAKOCTHO-XKUAKOCTHLIN XUMUYeCcKnii obMeH 1 TBEPAO-
YKWLKOCTHbI MOHHbIM 06MeH. B npoLecce WAKOCTHO-XUAKOCTHOMO XMMMUYeCKoro obMeHa B NpoTUBOTOKE
NPOUCXOANT B3aMMOOENCTBMNE HECMELLUMNBAIOLLMXCA XUAKMX a3 (BOLHbLIX UM OPraHNYeCcKnx), 4To
NPUBOAMT K dPEKTY KaCkafMpoBaHUS ThiCAY CTaau pasgeneHns. BogHas asa cocTouT U3 Xaopuaa
ypaHa B paCTBOpe COMSHOW KNCNIOTbI; OpraHmyeckas a3a COCTOUT U3 3KCTPareHTa, COAep Kalllero xJiopma
ypaHa B OpraHnyeckoM pacteopuTesnie. KOHTaKTHbIMW (DUAbTPaMu B pa3fenTeslbHOM Kackage MoryT
ABNATLCA XXULKOCTHO-XKULKOCTHbIE 0BMEHHbIE KOMIOHHbI (Takne, Kak nynbCalnoHHbIE KOJIOHHbI C
CeTHaTLIMK TapesikaMun) NN XXUOKOCTHbIE LLEHTPUQY>KHbIE KOHTaKTHble (hunbTpbl. Ha 060mx KoHLax
pa3fennTensHOro KackaZa B Lenax obecnedeHuns pedokca Ha KaXKA0M KoHLLe HeoBXoAMbI XMMUYeckune
npeBpaLleHns (OKUCIEHNE N BOCCTaHOB/eHME). [NaBHas 3aA4adya KOHCTPYKLNUM COCTOUT B TOM, YTOObI He
LOMNYCTUTb 3arpA3HEHNS TEXHONOMMYECKNX MOTOKOB HEKOTOPLIMW MOHAMK MeTaNNoB. B CBA3M C 3TUM
NCMOMb3YHTCSA NNACTUKOBbIE, MOKPbIThIE MNAACTUKOM (BKOYas NpUMeHeHNe DTOPMPOBAHHbIX
Yr1€BOAOPOAHBIX MOANUMEPOB) U (UAK) NOKPbIThIE CTEKSIOM KOOHHLI U TpybonpoBoabl. B TBepao-
XKWLKOCTHOM NOHO0BMeHHOM npouecce oboralleHne LOCTUraeTca NocpeaCcTBOM ancopbumm/necopbunn
ypaHa Ha crneumanbHon 04eHb BbICTPOAENCTBYOLWEN NOHOOOMEHHOI cMoie K aacopbeHTe. PacTBop
ypaHa B CONIIHON KNCNOTE U APYrne XMMUYeCcKue peareHTbl MPonyCcKaTCsa Yepes LMANHAPUYecKne
oboraTuTeNbHbIE KOMOHHbI, COJepXXalluue YMJIOTHEHHbIe c/lon aacopbeHTa. [ns nogaepxaHus
HenpepbIBHOCTU Npouecca HeobxoamMa cmcTemMa peditokca B Liensx BbICBOOOXKAEHUS ypaHa U3
apcopbeHTa 06paTHO B XMUAKUA NOTOK C TeM, 4TOObI MOXHO BbI10 cobpaTh "NPOAYKT" 1 "XBOCTHI". 3TO
AOCTUrAETCS NYTEM UCMOb30BAHNS NOAXOAALLMX XUMNYECKUX peareHTOB BOCCTAHOBIEHNA/OKNCIEHNS,
KOTOpPbIE MONHOCTbIO PEreHepUpPYTCA B pa3fesibHbIX BHELUHUX NETASX U KOTOPble MOryT YaCTUYHO
pereHepnpoBaTbCs B CaMUX M30TOMHbIX Pa3feNnTeNbHbIX KONIOHHaX. [pncyTCTBME B MPOLECCe ropsynx
KOHLLEHTPUPOBAHHLIX PACTBOPOB CONSHOM KNCNOThI TpebyeT, 4Tobbl 06opyaoBaHme 66110 M3roTOBNEHO U3
CneumanbHbIX KOPPO3NECTONKNX MaTeEpPUasOB NN 3aLLULLEHO NMOKPLITUEM U3 TaKUX MaTepranoB
2.5.2.6.1.KNaKOCTHO->XUAKOCTHblE 0OMEHHbIE KOJIOHHbI (XMMUYeCKniA obMeH)

CneumansHo paspaboTaHHbIe AWM NOAFOTOB/IEHHbIE MPOTUBOTOYHbIE XUAKOCTHO-XKUAKOCTHbIE 0OBMEHHbIe
KOJIOHHBI, UMEIOLLNE MEXaHNYECKMIA CJTOBOV BBOJ A5 yPaHOBOro oboralleHmns ¢ MCnosib30BaHNEM
npouecca xmmmnyeckoro obmeHa. 1ns KOPPO3NOHHON YCTONYMBOCTU K KOHLEHTPMPOBAHHLIM pacTBOpaM
COJIAHOM KNCNOTbI 3TW KOJIOHHbI U UX BHYTPEHHNE KOMMOHEHTbI 00bIYHO M3r0TaBANBAOTCA U3 NOAXOASALLNX
NAaCTMKOBbIX MaTEPManoB (Taknx, Kak (O TOPUPOBaHHbIE YrNEBOLOPOLAHBIE MOAUMEPLI) AN CTEKNA UK
3alUMLLEeHbl MOKPbITUEM W3 TakuX MaTepuano. KoOHHbI 0BbIY4HO NPOEKTUPYIOTCSA Ha BPEMS NPOXOXAEHNS
B Kackage 30 c nim meHee

8401 20 0000

2.5.2.6.2.

LleHTpudyXHble XXNAKOCTHO-XKUAKOCTHbIE KOHTAKTHbIE (MALTPLI (XUMUYECKUA 0bMeH)
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CneunansHo pa3paboTaHHbIe UM NOAFOTOB/IEHHbIE LLEHTPUMYXKHbIE XUAKOCTHO-XKUAKOCTHbIE KOHTAKTHblE
hunbTpbl 4Na oboraleHnsa ypaHa ¢ MCNoSb30BaHWEM MpoLecca XMMMYeckoro obmeHa. B Takux gmnbTpax
MCNonb3yeTCs BpalleHne Aas nojlydyeHns n XUAKUX NOTOKOB, @ 3aTeM LeHTpobexHas cuna ansa
pasfeneHns as. 1139 KOPPO3MOHHON CTONKOCTU K KOHLLEHTPUPOBAHHbLIM pacTBOpaM CONSHON KUCNOTI
KOHTaKTHble UAbTPbl U3rOTaBANBAIOTCSA U3 COOTBETCTBYIOLLMUX MIACTUKOBbLIX MaTepManoB (Takux, Kak
(hTOPMPOBaHHbIE Yr1EBOAOPOAHBIE NOJIMMEPDI) UM 3aLUNLLAITCA MOKPLITUEM U3 HUX USIN CTeKNa.
LleHTpudyXHble KOHTaKTHbIE (PUALTPbLI 0OLIYHO MPOEKTUPYIOTCA Ha BPEMS NPoxXoXaeHus B kackage 30 ¢
nnm meHee

8401 20 000 0

2.5.2.6.3.

CucteMbl 1 060pyaoBaHNe ANS BOCCTAHOBEHUSA YpaHa (XMMMUYeCKUn obmeH):

2.5.2.6.3.1.

CneunanbHo pa3paboTaHHbIE UM NOAFOTOBJIEHHbIE AYENKUN INEKTPOXMMNYECKOr0 BOCCTAHOBNIEHNS NS
BOCCTAHOBJIEHNSA YpaHa U3 0QHOr0 BaJleHTHOr0 COCTOSIHUSA B Apyroe ans oboraleHns ypaHa
MCMNOJIb30BaHMEM MpoLecca Xxmmmuyeckoro obmeHa. Matepumanbl f4eeK, Haxo4ALWMNECS B KOHTaKTe C
TEXHOJIOrMYeCKMMM PacTBOPaMM, JOKHbI ObITb KOPPO3MECTONKMMMN K KOHLEEHTPUPOBAHHBLIM pacTBOPaM
CONSIHOW KWUCNOThI

8401 20 0000

MosACHMTeNbHOe 3aMeYaHune:

KaToaHbI 0TCEK 4ENKN OOJIKeH BblTb CNPOEKTUPOBaH TaknM 0b6pa3om, 4Tobbl NpefoTBpPaTUTL MOBTOPHOE
OKMCeHne ypaHa 00 60s1ee BbICOKOr0 BajIeHTHOr0 COCTOSHNSA. [1Ns yaepXaHnsa ypaHa B KaTOAHOM OTCeEKe
AYeiiKa MOXXET MMETb HEMPOHNLAEMYIO AnadparMeHHyo MeMbpaHy, N3rOTOBJIEHHYIO U3 CNEeLNaNbHOro
KaTWOHHO-06MeHHOro Matepuana. Katog COCTOMT M3 COOTBETCTBYIOLLLEr0 TBEPAOIr0 NPOBOAHUKA, TAaKOrO,
KaK rpacuT

2.5.2.6.3.2.

CneumanbHo pa3paboTaHHble AWM NOATOTOBAEHHbIE CUCTEMbI ANS n3Bne4yeHnsa U+4 n3 opraHmyeckoro
NOTOKa, PeryampoBaHna KOHUEHTPaUUW KACAO0Tbl U AN1A 3aN0JIHEHUA A4eeK 3JIEKTPOXNMNYeCKOro
BOCCTAHOBJ/IEHUS Ha MPOM3BOACTBEHHOM BbIXOLe Kackala

8401 20 000 0; 8413 70; 8414 10; 8419 89 98

MosiCHNTEeNbHOE 3aMeYaHune:

3TN CMCTEMbI COCTOST M3 060PYLOBaHNA SKCTPAKLMKN pacTBOpUTENEM 414 n3BneveHmsa U+4 u3
OpraHNYeckoro NOTOKa B XXUAKWA pacTBop, 060pyA0BaHMA BbinapuBaHus n (nnu) apyroro obopynosaHus
AN19 [OCTUXKEHUS PEryanNPOBKK U KOHTPOAS BOLOPOAHOMO NOKasaTess 1 HaCoCOB UAW APYrux yCTPONCTB
nepeHocCa An4d 3arfojiHeHNA A4eeK 3J1IEKTPOXNMNYECKOro BOCCTaHOBIEHNA. OcHoBHas 3aa4va KOHCTPYKLUUN
COCTOUT B TOM, 4TObbI M3beXaTb 3arpsa3HeHNs NOTOKA XNOKOCTU MOHAMN HEKOTOPbLIX METaNOB.
CnepnoBaTenbHO, Te YacTu 060pya0BaHNSA CUCTEMBI, KOTOPbIE HAXOAATCS B KOHTAKTE C TEXHOOrMYECKUM
NMOTOKOM, U3rOTOBJIEHbLI U3 COOTBETCTBYIOLLMX MAaTEPUANOB (TakMX, Kak CTEK0, (PTOPUPOBAHHbIE
yrneBogopoaHble NOMMEpDI, CybdaT noandeHunna, cyab(MoH Noan3dupa 1 NPONUTaHHbIA CMOJION
rpauT) nnn 3alnLLeHbl NOKPbLITUEM M3 TakKUX MaTepuanos

2.5.2.6.4.

Cuctembl NOArOTOBKY MUTAHNUSA (XUMUYECKUIA 0OMeH)

CneumnanbHo pa3paboTaHHblE UK MOArOTOBAEHHbIE CUCTEMbI A5 NPON3BOACTBA NMTATENbHbIX PAaCTBOPOB
XJiopunia ypaHa BbICOKOWM YACTOTbI 151 XUMUYECKNX 0OMEHHbIX YCTAaHOBOK pa3desfieHns N30ToMNoB ypaHa

8401 20 000 0
MosiCHNTEeNbHOE 3aMeYaHue:
CuncTeMbl, yKasaHHble B MyHKTe 2.5.2.6.4., coCcTOST 13 060pynoBaHMs 4sa paCTBOPEHMS, IKCTPaKLUm
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pacTBOPUTENEM U (UN1N) NOHOOBMEHHOTr0 060PYAOBAHNS A1 OYUCTKN, @ TaKXKe 3JIEKTPOSIMTUYECKUX AYeeK
Ans BoccTaHoBseHMa U+° nnn U+4 B U+3, B 3Tux cnctemax NponsBogaTCa pacTBOpLl XJlopuaa ypaHa, B
KOTOPbIX COAEPXMNTCA NNLLb HECKOJIbKO YacTen Ha MUAIMOH METa/INYECKMX BKJIIOYEHWI, TaKMX, KaK XpoM,
)Keneso, BaHaguin, MoambaeH 1 apyrux ABYXBaNeHTHbIX UX KaTUOHOB UM KaTUOHOB C 6osbLuUen
BaJIEHTHOCTbI0. KOHCTPYKLMOHHbIE MaTepuabl ANs 3JIEMEHTOB CUCTEMBI, B KOTOpoi obpabaTbiBaeTca U+3
BbICOKOW YNCTOThI, BKJIHOYAOT CTEK0, PTOPMPOBAHHLIE YrIEBOAOPOAHbLIE MOAUMEPSI, FPadUT, MOKPLITHIN
NOJIMBUHWUA-CYIbATHLIM WIN NOAN3PUNP-CYNbGPOHHBIM NAACTUKOM 1 NPONUTAHHbLIA CMOJION

2.5.2.6.5.

CnCTeMbI OKUC/IEHMSA ypaHa (XuMUYecknii obmeH)

CneumanbHo pa3paboTaHHblE NAWM MOATOTOBAEHHbIE CUCTEMbI a5 okucaeHus U+3 B U+* ons Bo3BpalleHuns
B KaCKaj pa3feneHns M30TOoMoB ypaHa B NPOLLeCCe XMMMNYeCKoro obmeHa

8401 20 000 0;

8421

MosicHNTeNbHbIE 3aMeYaHUs:

CncTeMbl, yKa3zaHHble B MyHKTe 2.5.2.6.5., MOryT BKJIlO4aTb TaKMe 3/1eEMEHTbI, KakK:

a) obopynoBaHMe 419 KOHTaKTUPOBaHMA XJ10pa U KMCaopoaa ¢ BOAHbIMU 3pditoeHTaMmn n3 obopyaoBaHms
pa3feneHns M30ToMNoB 1 3KCTpakLUun obpa3zoBaslierocs U+* B 06eiHEHHbI OpraHUYeCcKuin NoToK,
BO3BpaLLAIOLWMNIACS U3 MPOMN3BOACTBEHHOIO BIXOAa Kackaa;

6) obopynoBaHne, KOTOPOE OTAENSET BOAY OT CONSAHOW KUCNOThI, 4TOBbI BOAA M KOHLLEHTPMPOBaHHas
COMISHAs KNcaoTa Morsm 6bl 6bITb BHOBb BBEAEHbI B MPOLLECC B HYXKHbIX MecTax

2.5.2.6.6.

BbicTpopearumpytoLine NoHoobMeHHble cMoJbI/abcopbeHTbl (MOHHLIN 06MeH)

CneunanbHo pa3paboTaHHbIe UM NOAFOTOB/EHHbIE BLICTPO pearnpyoLne MoOHOObMeHHbIe
cMosbl/abcopbeHTbl ons oboralleHns ypaHa C NCNosib30BaHMEM NpoLecca MOHHOro obMeHa, BKJItoYas
MOpMCThLIE CMOJIbl MaKpPOCeTHaTON CTPYKTYPbI 1 (Unn) membpaHHbIe CTPYKTYPbI, B KOTOPbIX aKTUBHbIE
rPYNMbl XMWYECKOro 0bMeHa orpaHUYeHbl MOKPLITUEM Ha MOBEPXHOCTW HEAKTUBHOW NMOPUCTOW
BCMOMOraTe/IbHOW CTPYKTYpPbI, 1 APYyrue KOMMO3UTHbIE CTPYKTYPbI B JioboN Nnpuemnemon hopme, BKItOYaS
YaCTULbl BOJIOKOH. 9TW MOHOOBMeHHbIe cMoJbl/abcopbeHThl MMeloT anameTpsbl 0,2 MM AN MEHEE U AOJIKHbI
ObITb XMMUYECKN CTOVKUMMW MO OTHOLLEHWNIO K PaCTBOPaM KOHLIEHTPMPOBAHHOM CONSHOM KNCIOThI, @ TakxXe
AOCTaTOYHO NPOYHbI PUINYECKM C TEM, YTOObI MX CBOMCTBA HE YXYALIAANCh B OBMEHHbLIX KOJIOHHAX.
Cmonbl/abcopbeHTbl cneumanbHO NpefHasHavYeHbl Aas NOJyYeHN KUHETUKM 04eHb BbICTPOro obmeHa
M30TOMOB ypaHa (annTenbHoCcTb nosyobmeHa meHee 10 c) n 06nafgatoT BO3MOXXHOCTLIO paboTaTh Npu 0 0
TeMmnepaType B Anana3oHe oT 373 K (100°C) no 473 K (200°C)

3824 99 150 0; 3914 00 000 0

2.5.2.6.7.

MloHOOBMEHHbIE KONIOHHbI (MOHHBIN 06MeH)

CneumnanbHo pa3paboTaHHblE NAW MOATOTOBAEHHbIE LNANHAPUYECKME KOMOHHBI AnameTpom 6onee 1000 MM
ANA yAepXaHUs 1 NoaaepXaHUs 3anoJIHEHHbIX CJI0EB MOHOOBMeHHbIX cMon/abcopbeHToB ans oboraleHns
ypaHa C 1UCMnoJib30BaHMEM MOHOOBMEHHOI0 NpoLecca. ITW KOJIOHHbI U3roTaBAMBAOTCS U3 MaTepmasios
(Takmx, Kak TUTaH Unn PTOPMPOBaAHHbIE YIEBOAOPOAHLIE MONMEPDI), CTOMKNX K KOPPO3UU, Bbi3bIBAEMOM
paCcTBOPaMMN KOHLLEHTPMPOBAHHOM CONSHON KNCOThI, MW 3aLlUMLLAIOTCA NOKPLITUEM U3 TaKMX MaTepuasioB
1 cnocobHbl paboTaTb Npu TemnepaType B AnanasoHe oT 373 K (100 °C) no 473 K (200 °C) n paBneHum
Bbie 0,7 MMNa

842129 000 1; 8421 29 000 9

2.5.2.6.8.

MloHoObMeHHbIe CCTEMbI pedtoKca (MOHHbIN 0BMeH):

2.5.2.6.8.1.
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CneumnanbHo pa3paboTaHHble AW NOATOTOBAEHHbIE CUCTEMbI XUMUYECKOT0 NN 31EKTPOXUMUYECKOr O
BOCCTAHOBJ/IEHUS A1 pereHepauun peareHTa(0B) XMMUYeCKOro BOCCTAHOBIEHNS, NCMOb3yeMOro(bIix) B
Kackafax noHoobmeHHoro oboraiieHuns ypaHa

8401 20 000 0

2.5.2.6.8.2.

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE CUCTEMBI XUMUYECKOT0 WU 3NEKTPOXMMNYECKOTO
OKUC/IeHUS ANS pereHepaLnm peareHTa(oB) XMMMYECKOro OKUCIEHNS, MCNO/b3yeMOoro(biX) B Kackagax
NoHo0BbMeHHOro oboralleHmsa ypaHa

8401 20 000 0

MosiCHUTEeNbHbIE 3aMeYaHns:

B npouecce noHoobmMeHHoro oboralleHuns B Ka4eCTBe BOCCTaHABAMBAIOLLIEr0 KaTMOHa MOXXET
MCMNO0/b30BaTbCA, HaNpPUMep, TPexXBaseHTHbIN TuTaH (Ti+3), 1 B 3TOM C/ly4ae BOCCTaHOBUTENbHAsA cMCTEMa
byneT BblpabaTbiBaTh Ti+3 NoCcpeaCcTBOM BOCCTaHOBNEHUS Ti+*

B npouecce B Ka4eCTBE OKUC/IMTENSA MOXKET UCMONb30BaTLCS, HaNnpuMep, TpexeaneHTHoe xeneso (Fe+3), n
B 3TOM C/yyae cuctema okucneHmsa byget BbipabaTteiBaTb Fe+3 nocpencTBom okucieHms Fe+?2

2.5.2.7.
CneuunansHo pa3p860TaHHble nnm noaroToBJIieEHHbIE CUCTEMBI, o6opy,uOBaH|/|e N KOMMOHEHTbI ANiA
NCMOoJIb30BaHNA B 1a3epPHbIX oboraTuTenbHbIX YCTaHOBKaX:

BeoHbIe 3amMeyaHuA.

CywecTsylolwne cnctemMsl ans oboraTuTenbHbIX NPOLLECCOB C MCNOJIb30BAHWEM la3epoB AeNATCs Ha ABe
KaTeropuu: Te, B KOTOPbIX paboyei cpenon SBASIOTCA Napbl aTOMApPHOro ypaHa, 1 Te, B KOTopbIX paboyen
CpeLon SBAATCA Napbl ypaHOBOro COEANHEHNS, MHOTAa CMELLAHHbIE eLle C OAHUM ra3oM. 06w umun
Ha3BaHMAMW NS TaKUX NPOLLECCOB ABMAOTCS:

nepBas KaTeropus - n1asepHoe pasfesieHne N30TOMNOB N0 METOAY aTOMapPHbLIX MapoB (TEXHONOM N
pa3feneHns aToMapHbIX NapoB);

BTOpas KaTeropus - MOJIEKYAAPHbIA METOL JIa3epHOr0 pasfefieHns N30TONOB (TEXHOJIOT NN MONEKYISPHOIO
pa3feneHns) N XMMnYeckKasa peakums, BKYas XMMNUYECKYH0 peakLnio nocpeacTsomM nbnpaTtensHom no
M30TOMaMm fla3epHon aKkTUBaLUN.

CucTemsl, 060pyf0BaHME 1 KOMMOHEHTLI AN YCTAHOBOK Jla3epHOro oboralleHns BKAYaloT:

a) YCTPOWCTBa A5 Nofayn NapoB MeTa IM4eckoro ypaHa (a5 nbupatensHon HOTOMOHU3ALNN) UK
YyCTPOMCTBa A5 NoJayn NapoB ypaHOBOro coeaAnHeHUs (ana n3bupaTtenbHon hoToamccoLmaunm nam
n3brpaTensHoro Bo3byxaeHnsa (akTueaumm);

6) ycTpoiicTBa ans cbopa oboralieHHOro n obegHeEHHOro METaINIMYECKOro ypaHa B KayecTse "npoaykra" u
"XBOCTOB" B MEPBOW KaTeropmm 1 ycTponcTea Aas cbopa oboralieHHOro n obeiHeHHOro ypaHa u3
coefunHeHnn "MpoayKTa" n "XBOCTOB" BO BTOPOMN KaTeropuu;

B) paboune nasepHble CMCTEMbI AN5 U3bnpaTensHOro Bo3byXaeHnsa n3oTonoBs ypaHa-235;

r) obopynoBaHne gnd NOAFOTOBKMN MUTAHNS U KOHBEPCUMN NPOAYKTa.

BcnencTeue CNOXXHOCTU CNEKTPOCKOMNUM aTOMOB U COEAUHEHUI ypaHa MOXXeT noTpeboBaThCs
NCNoJsib30BaHme Ntobo N3 pana NMELLMXCS Ta3epHbIX Y ONTUYECKMX Jla3ePHbIX TEXHONOM M.
MoACHUTENbHbIE 3aMeYaHus:

MHorme 13 KOMNOHEeHTOB, YKa3aHHbIX B NyHKTax 2.5.2.7.-2.5.2.7.13., BCTynalT B HENOCPeACTBEHHbIN
KOHTaKT C MapamMun MeTalsIM4eCKOro ypaHa uanm C XUAKOCTbIO, MK C TEXHOJIOMTMYECKMM ra3oM, COCTOALLNM
13 UF6 nnm cmecn n3 UF6 1 apyrux ra3os. Bce NoBepXHOCTH, KOTOPbIe BCTYMNAKOT B MPAMON KOHTaKT C
ypaHoM nau UF6, NOAHOCTbIO N3roTOBEHbI U3 KOPPO3UECTOMKUX MaTepMNassoB UK 3alUULLIEHbI MOKPbITUEM
13 TaKMX MaTepunanos. [nd Lenen pasgena, 0OTHOCALWLErocsa K KOMNoHeHTaM 0bopyaoBaHns 418 Na3epHoro
oboraleHns, MaTepuranbl, CTONKNE K KOPPO3UN, Bbi3bIBAEMOW MapaMu UK XUAKOCTAMW, COAEPXKALLMMM
MeTaJI/IMYEeCKUA ypaH WM YPaHOBbIE CMaBbl, BKIOYAKOT MOKPbITbIA OKCMAOM UTTPUA rpaduT n TaHTan;

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 27 n3 43



MaTepuasbl, CTONKME K KOPPO3uK, Bbi3biBaeMon UF6, BKIIOYAOT Mefb, MefiHble CMJiaBbl HEPXKaBEOLLYIO
CTanb, aJIlOMUHUI, OKCMA a/llOMUHNSA aJIlOMUHUEBbLIE CNaBbl, HUKENb WK CNnaBbl, cogepxxatme 60%
HVUKensa no Becy 1 bonee, n GTOPUPOBaHHbIE YrNEBOLOPOLHbIE NOAUMEPSI

2.5.2.7.1.CncTeMbl UcrnapeHnsa ypaHa (TexHoa0rmm pasfesieHns aToMapHbIX Napos)

CrneumanbHO nNpefHa3HavYeHHble v NoAroTOBJIEHHbIE CUCTEMbI BbiNapvBaHUs MeTaslJIMYeCKoro ypaHa,
NCrosib3yemble 4514 lazepHoro oboralleHns

8401 20 000 0;

8543;

9013 20 000 0;

9022

MosacHUTeNbHOE 3amMeYaHue.

3TV CMCTEMbI MOMYT COAEPXaTb NIEKTPOHHO-JTy4eBble MYLLUKKW, KOTOpble pa3paboTaHbl 418 OOCTUKEHUS
nofaBaemMoi Ha MuULLieHb MoLLHOCTK (1 KBT unn 6onee), noctaToyHon ans obpasoBaHMa NapoB
MeTalIn4eCcKoro ypaHa co CKOPOCTbio, Tpebylolwencs ong HopManabHOro PYHKLMOHUPOBAHNSA 1a3epHOro
oboraLieHus.

(JononHeHWe NOACHUTENbHBLIM 3aMedaHneM - Ykas lMNpe3uaeHTa Poccuinnckon ®egepaumm ot 01.09.2014 Ne
599)

2.5.2.7.2.CncTeMbI 1 KOMMOHEHTHLI AN15 06paLleHUst C MeTaINYECKMM YPAHOM B XXUAKOW WK napoobpasHom
hopMe (TexHosiIornm pasaeneHns aToMapHbiX Napos)

CneumanbHo pa3paboTaHHblE NAK MOATOTOBAEHHbIE CUCTEMbI 0BpaLLEeHNs C pacniaBJIEHHbIM YPaHOM,
pacrniaBieHHbIMU YPaHOBbLIMW CNslaBaMmn UM MapaMn MeTalsIMYeCcKoro ypaHa v X KOMMOHEHTbI O
MCMNO/b30BaHUA B Na3epHoM oboraLleHnm

8401 20 000 O;

8543;

9013 20 000 O;

9022

MosiCHNTeNbHOE 3aMeYaHune:

CncTeMbl 0b6palLeHNs C MeTaINYECKM YPaHOM B XXUOKOW (hOpMe MOryT COCTOATb U3 TUFJIEN 1
oxnaxaatowero obopynosaHua gng TUrnen. TUram n opyrne KOMNOHeEHTbl 3TON CUCTEMbI, KOTOPble
BCTYMNAKT B KOHTAKT C pacnaBJIeHHbIM YPaHOM, PacniaBJ/IEHHbIMW YPaHOBLIMU CMJlaBaMu WK Napamm
MeTa/NIMYEeCKOro ypaHa, N3roTaBanBalTCA U3 KOPPO3NECTONKNX N TEPMOCTONKMX MaTepunanoB uim
3alMLLEHbI MOKPLITUEM N3 TaKUX MaTepunasoB. MNpuemaemslie MaTepUabl BKKOYAOT TaHTan, MOKPLITbIN
OKCULOM UTTPUA rpaduT, rpauT, NOKPLITLIN OKCMAAMUN APYTUX PEeAKO3EMENIbHbIX 3/1eMEeHTOB (BXOAALWNX B
Cnncok obopyaoBaHNs U MaTeprasnos, B OTHOWEHNN KOTOPbIX defepasibHbiM 3aKOHOA4ATENbCTBOM
YCTaHOBJIEH CMeLMabHbIA MOPSA0K 3KCMOpTa U MMnopTa 06opyAOBaHUS U MaTepNanoB ABOMHOMO
Ha3Ha4YeHUs N COOTBETCTBYIOLMUX TEXHOJOMUIN, NPUMEHAEMBIX B A4EPHbLIX LENAX) NN X CMeCcsiMu
2.5.2.7.3.

ArperaTbl ana cbopa "npoaykta" 1 "XBOCTOB" METa/IMYECKOro ypaHa (TEXHONOrUKN pa3aeneHns
aTOMapHbIX NapoB)

CneumnanbHo pa3paboTaHHble UM NOArOTOBNEHHbIE arperaThl Ans cbopa "npoaykra" u "xeocTos"
MeTaJIIMYeCcKoro ypaHa B XXUAKoON nan Teepaon dopme

8419 89 98

MosiCHMTeNbHOe 3aMeYaHune:

KOMMNOHEHTbI 4N5 3TUX arperaToB U3roTOBJIEHbl U3 MaTepUanoB, CTOMKUX K HarpeBy U KOppo3unu,
BbI3bIBAEMOW NapamMy MeTanINYeckoro ypaHa uin XUAKoCTblo, UK 3alUMLLEHbl MOKPBLITUEM U3 3TUX
MaTepuranoB (Takux, Kak MOKPbITbIA OKCUAOM UTTPUS rpaduT WaK TaHTan) U MOryT BKIOYaTb B cebs
TpybonpoBoabl, KnanaHbl, WTyLepa, "xenoba", BBoAbl, TEMTO0OMEHHUKIN N KOJIIEKTOPHBIE NMAACTUHbI A5
MarHUTHOrO, SN1EeKTPOCTAaTUYECKOro NN APYTrUX METOA0B pa3feneHuns

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 28 1343



2.5.2.7.4.

KoXXyxu pasfennmTensHoro Moaynsa (TexXHoorum pasaeneHns aToMapHblX napos)

CneunanbHo pa3paboTaHHble AW NOAFOTOBEHHbIE LWIMHAPUYECKUE UK MPAMOYTOfibHbIe KaMepbl A8
NMoMeLLLeHNs B HUX UCTOYHMKA NapoB MeTaINYeCKoro ypaHa, 3JIEKTPOHHO-TyYeBOW MYLLKA 1 KOJIIEKTOPOB
"npoaoykTa" n "xBoCTOB"

8401 20 000 0

MNosicHNTenbHoe 3amMeYaHue:

ITW KOXXYXU UMEIOT MHOXXECTBO BXOLHbIX OTBEPCTUI A5 NoJayn 3NeKTPOnNUMTaHna 1 BOLbI, OKHa AN4
Jla3epHbIX Ny4YKOB, COEANHEHMI BaKyyMHbIX HACOCOB, @ TakXXe 419 AUArHOCTUKU U KOHTPOJIS KOHTPOJIbHO-
n3MepuTenbHbIX Npubopos. OHU MMeT NpucnocobneHna 4 OTKPLITUSA U 3aKpbITUS, 4ToBbl 0becneynTs
06cny>XrBaHNe BHYTPEHHMUX KOMMOHEHTOB

2.5.2.7.5.

CBepx3BYKOBbIE paclUMPUTENbHbIE COMJIa (TEXHOJIOMMN MONEKYIAPHOr0 pa3aeneHns)

CneuuanbHo pa3paboTaHHbIe UM NOAFOTOBNEHHbIE CBEPX3BYKOBbLIE PacLUMPUTENLHbIE COMNla ANS
oxnaxxaeHus cmecen UF6 1 Hecywero rasa o 150 K (- 123 °C) nnaun Huxe n kopposunecTonkue kK UF6
8401 20 000 0

2.5.2.7.6.KonnekTopsl "npoaykTa" nam "xsoctoB" (MeToAabl nasepHoro oboralleHms)

CneunanbHo pa3paboTaHHbIE UM NOAFOTOBJEHHbIE KOMMOHEHTLI MK YCTPOMNCTBa cbopa ypaHOBOMO
"npogykTa" 1 "XBOCTOB" B pe3y/ibTaTe BO3AENCTBUSA Nla3€PHOr0 N3Ny4YeHns

8401 20 000 0;

8421

MosacHUTeNbHOE 3amMedaHue.

B 04HOM 13 NpUMepPOB MOIEKYJIAPHOIr0 la3epHOro pasgesieHnsa N30TOMNOB KOMNEKTOP NpefHa3Ha4vYeH ans
cbopa oboralueHHoro neHTadTopmaa ypaHa (UF5) B TBepaon hopme. KonnekTopbl NpoaykTa MoryT
COCTOSATb U3 KOJIIEKTOPOB (hMIbTPYIOLLEr0, YAAPHOr0 AN LMKAOHHOIO TUMA WK UX COYETAHUSA U LOJKHbI
6bITb KOppo3uecTokumm K cpege UF5/UF6.

(JononHeHWe NOACHUTENbHLIM 3aMeYvaHneM - YKa3s lMNpe3sngeHTta Poccuiickon ®epepaumm ot 01.09.2014 Ne
599)

2.5.2.7.7.

Komnpeccopsl UF6/HecyLuero rasa (TexHo0rMm MoaeKkyaspHoro pasgeneHns)

CneumnanbHo pa3paboTaHHble UK NOArOTOBNAEHHbLIE KOMMIPeccopbl ans cMecen UF6 1 Hecywero rasa ans
ANNTENbHON 3KcnayaTaumm B cpesie UF6. KOMNOHEHTHI 3TUX KOMNPECCOPOB, KOTOPbIE BCTYNAKT B KOHTAKT
C HECYLLMM ra3oM, N3roTaBANBAOTCS M3 KOPPO3MecTonkmnx K UF6 MaTepmnanos nan 3allnilaoTCs
MOKPbLITUEM 13 TaKUX MaTepunasnos

8414 80

2.5.2.7.8.

YNNoTHEHWS BpalLalownxcsa BaaoB (TEXHONOMMM MOJIEKYIAPHOMO pa3aeneHns)

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE YIIOTHEHMS BPaLLaloWMXCA BaslOB, yCTaHOBJEHHbIE Ha
CTOPOHE NOoAa4un U Ha CTOPOHE BbiX0Aa A1 YNIOTHEHNSA Basla, COeQUHSAIOLLEro poTop KoMnpeccopa ¢
NpVBOAHbLIM ABUraTeseM, C TeM, 4Tobbl 0becneynTb HaZEXHYIO repMeTr3aumnio, NPeaoTBPaLLatoLLYI0 BbIXOS
TEXHONI0rn4eCKoro ra3a Win HatekaHme Bo3gyxa Uian ynjaoTHAKOLWEro ra3a BO BHyYTPEHHIOKO KaMepy
KOMMnpeccopa, KoTopas 3anoJiHeHa cMecbio UF6 1 Hecyllero rasa

8484 10 000 9; 8484 90 000 0;

8487 90 900 0;

9620 00 000 3

2.5.2.7.9.

CncTteMbl GTOPMPOBAHNS (TEXHOIOM MU MOJIEKYNSPHOIO pasaesieHuns)
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CneuvanbHo pa3paboTaHHble NN NOArOTOBJIEHHbLIE CUCTEMbI ANa dhTopupoBaHmsa UF5 (B TBepaom
cocTosinmm) B UF6 (ras)

8401 200000

MosiCHMTeNbHOe 3aMeYaHune:

CncteMbl , yKa3zaHHble B MyHKTe 2.5.2.7.9., npefHa3HavyeHbl 4na hTopnpoBaHus cobpaHHoro nopowka UF5
B UF6 B Liensix nocneaytoulero cbopa B KOHTENHepPax NPOAYKTa WK A5 NEPEMELLEHUS B KaYeCTBe
nuTaHus B 6noku MLIS ona pononHuTensHoro oborawleHuns. MNpy npumMeHeHWM 0AHOrO NoaxoAa peakums
DTOPMPOBaHUS MOXKET ObITb 3aBepLLUEHa B Npefenax CUCTEMbl pa3feNieHns M30TOMNOB, FAe NOET peakunsa u
HernocpencTBeHHOE N3BJIeYEeHMe U3 KOJIJIEKTOPOB "npoaykTta”. MNpu npumeHeHUn Lpyroro noaxona
nopowok UF5 MoxeT bbITb U3B/e4eH (NepemeLLleH) N3 KOIeKTOPOB "NpoayKTa" B MOAXOAALNA peakTop
(Hanpumep, peakTop C NCEBAOOXKMKEHHbIM C/IOEM KaTasiM3aTopa, reIMKouAasbHbIN peakTop UK Xaposas
6alwHA) B Lensx pTopmpoBaHus. B obonx cnyyvasax ucnonbsyetca obopynosaHme ons XpaHeHUs 1 nepeHoca
dbTopa (Mnm opyrux npuemaemslix GTOPUpPYOLUX peareHToB) 1 oas cbopa u nepeHoca UF6

2.5.2.7.10.Macc-cneKkTpoMeTpbI/MCTOYHMKN NOHOB UF6 (MOonekynsapHble MeToAbI)

CneumnanbHo pa3paboTaHHbIE MW MOATOTOBAEHHbIE MacC-CMEKTPOMETPbLI, CMOCOBHbLIE NPOM3BOANTL MPAMON
oT6op nNpob 13 rasosbix NoTokoB UF6 1 obnanatoLine BCEMM CNeayoLnMnN XapakTepUCTUKaAMN:

a) cnocobHble n3MepsaTb MOHbLI OT 320 eAnHWL, aTOMHOW Macchl nnu 6onee n obnagatoLyme paspeLlleHmem
Nydwe vem 1 gonsa us 320;

6) conep>xaT UOHHbIE NCTOYHUKMW, N3rOTOBJIEHHBIE U3 HUKENS, HUKEIEBO-MEAHbIX CMJ1aBOB C COAEpXKaHNEM
Hukens no secy oT 60% nnm 6onee NN HUKENEBO-XPOMOBbLIX CMaBOB N6O 3aLUULLEHHbIE MOKPLITUEM U3
HUX;

B) COAep>XaT MOHU3ALMOHHbIE UCTOYHMKKN C BoMBapAMpPOBKOM 31EKTPOHAMN;

) copepXaT KOMNEKTOPHYIO CUCTEMY, NMPUTOAHYI0 AN N30TOMHOMO aHann3a

9027 80990 0

2.5.2.7.11.

CucTteMbl nofayn/cncTemMsl 0TBOA4A "MPOoAyKTa" 1 "XBOCTOB" (TEXHONOMMN MOIEKYNSPHOIO pa3aeneHns)
CneumanbHo pa3paboTaHHble NAM MNOATOTOBAEHHbLIE TEXHOJIOTNYECKME CUCTEMbI AN 0bopyaoBaHMeE ONs
oboraTuTeNbHbIX YCTAaHOBOK, M3rOTOBNEHHbIE N3 KOPPO3NECTONKMX K UF6 MaTeprnanos nan 3alLMLLIEHHbIe
NOKPbLITMEM U3 TaKUX MaTepuasios, BKOYaoLWKMe:

8401 200000

2.5.2.7.11.1.

MuTatowme aBTOKNABbI, MEYN UAN CUCTEMBI, UCNOJSIb3yeMble Ans nogaydn UF6 gnsa npouecca oboraweHuns
8419 89 98

2.5.2.7.11.2.

NecybnmmaTopsbl (MK X0N0AHbIE NIOBYLLKK), MCMOb3YyeEMble AN BbiBeaeHMs HarpeTtoro UF6 13 npouecca
oboralieHns ons NoCNeayoLwero nepeMeLLeHuns

8419 89 98

2.5.2.7.11.3.

CTaHUMM OTBEPXXAEHNS AN OXMKEHNSA, NCNOSIb3yeMble NS BbiBegeHns UF6 u3 npouecca oboraweHms
nyTem cxatusa n nepesoga UF6 B XUOKYO UK TBEpAYO hopmy

8419 89 98

2.5.2.7.11.4.

CtaHuun "npofykTa" nam "XBOCTOB", NCNONb3yeMble AN1a nepemelteHns UF6 B KOHTeNHepsl

8419 89 98

2.5.2.7.12.

Cuctembl oTaeneHnsa UF6 oT Hecywlero rasa (TEXHOIOrUN MONEKYNSAPHOIO pa3aeseHns)

CneuuanbHo pa3paboTaHHble NN NOArOTOBJIEHHbIE CUCTEMBI And oTaeneHnsa UF6 oT Hecyulero rasa
8419 89 98
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MoACHUTENbHbIE 3aMeYaHus.

CncTeMbl, yKasaHHble B MyHKTe 2.5.2.7.12, MoryT BK/to4aTb Takoe obopyoBaHMe, Kak:

a) KpMoreHHble TeMJI00OMEHHNKIM NAN KprnocenapaTopbl, cnocobHble co3gaBaTb TemnepaTypy 153 K (-120
°C) nnun Hnxe;

6) 610KN KpMOreHHOro oxJaxkaeHus, cnocobHble co3gaBaTb TemnepaTypy 153 K (-120 °C) nnu Huxe;

B) XonoaHble noByLLKku UF6, cnocobHble BeiMopaXkuBaTb UF6.

Hecywunm rasom MoxeT 6bITb @30T, aproH WK ApYromn ras.

2.5.2.7.13.

JlazepHble cncTemsl

CneuuanbHo pa3paboTaHHble 1AW NOAFOTOBJIEHHbIE Nla3epbl N Na3epHble CUCTEMbl ANS pa3feeHuns
N30TOMNOB YpaHa

8401 20 000 0; 9013 20 000 0

MosicHNTenbHOe 3aMedaHue.

Mpwn nazepHoM npotiecce oboralleHns NCNoAb3YITCA la3epbl Y BaXKHbIE KOMMOHEHTLI IAa3€POB, BXOAALLME
B Cnncok obopyaoBaHNs N MaTepranos, B OTHOLWEHUN KOTOPbIX defepasbHbiM 3aKOHOA4ATENbCTBOM
YyCTaHOBJ/IEH CMeLMabHbIA NOPSA0K IKCMOpTa U nMnopTa 06opyAoBaHUSA U MaTepnanoB ABOMHOMO
Ha3Ha4YeHUs N COOTBETCTBYIOLMNX TEXHOJIOTUIA, MPUMEHSEMbIX B SAEPHbIX Lenax. JlazepHas cuctema
06bIYHO COCTOUT KaK U3 ONMTUYECKMX, TaK N U3 3/IEKTPOHHbLIX KOMMOHEHTOB A5 YMPaBieHUS Na3epHbIM
Ny4yKOM (My4kamu) U NOJAYUN B KamMepy pa3fesieHns M30TonoB. JlasepHas cucTema, Ucnonb3lyemas B
TEXHOJIOrNSX pa3aeneHna aToMapHbIX MapoB, 06bIYHO COCTOUT M3 NepecTpanBaeMoro sla3epa Ha
KpacuTensx, Bo3by>X4aemMoro ¢ NOMOLLbIO Na3epoB HaKayKM APYroro Tuna (Hanpumep, Na3epaMm Ha napax
MeLMn UM HEKOTOPbIX TBEPLOTEbHbLIX N1a3epoB). JlazepHas cucTemMa, UCnob3yemMas B TEXHON0rnusx
MOJIEKYISIPHOMO pa3fesieHns, MoOXXeT COCTOSATb U3 fla3epoB Ha ABYyokucu yraepona (CO2-na3epos) uan
9KCMMEPHbIX JTAa3€POB, a TaKXXe MHOrOXOA0BbIX ONTUYECKUX A4eeK. Jlazepsl UK nasepHbie CUCTEMBI,
ncnosib3yemble B 06enx BbILLEYNOMSAHYTbIX TEXHONOrUAX, TpebytoT cTabnnmsaunm 4acToOTHOrO CNekTpa A4ns
3KCMyaTauum B TeYEHNE NPOAO/IKNTENbHBIX NEPUOLOB BPEMEHN.

2.5.2.8.

CneunansbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE CUCTEMBI, 060PYLOBAHNE U KOMMOHEHTHI 414
MCNOMb30BaHUA Ha 0boraTUTeNbHbIX YCTaHOBKAaX C Nia3MeHHbIM pa3feneHnem:

BBoagHoe 3aMevaHue:

Mpwn npouecce naasMeHHOro pa3gefieHns nia3ma, CocTosLas 3 MOHOB ypaHa, MPOXoANT Yepes
3N1eKTpUYecKoe nose, HaCTPOEHHOE Ha YacTOTYy MOHHOMO pe3oHaHca U?3° , ¢ TeM, 4ToObl OHU B NepByto
o4yepeb NOrJ/IOLWaAMN SHEPr M0 U YBEIMYMBAJICA AMaMeTp nx wronopoobpasHbix opbuTt. NoHbI ¢
nNpoxoxaeHvnem no bonblueMy AnaMeTpy 3axBaTbiBalOTCA 4514 06pa3oBaHNs NpoaykTa, oboraweHHoro US .
Mna3ma, koTopas obpa3oBaHa MOCPEACTBOM MOHM3ALLMM YPAHOBOIO Napa, COAEPXNTCA B BaKyyMHOW
Kamepe C MarHUTHbLIM NOJ1eM BbICOKOW HanpsXXeHHOCTU, 06pa30BaHHbLIM C MOMOLLLIO CBEPXMPOBOAALLENO
MarHuTa. OCHOBHbIE TEXHOIOMMYeCKe CUCTEMbI NPOLLecCca BKIOYAOT CUCTEMY reHepaL M ypaHoBOM
nna3mbl, pa3,El,eJ'II/ITeJ'IbeII7I MoAayJsb CO CBepxXnposooAawMM MarHMTom, BXxogsaLmnm B Cnncok 060py,u,03aH|/|ﬂ n
MaTeprasnos, B OTHOLLEHUN KOTOPbIX efepasibHbiM 3aKOHOAATEIbCTBOM YCTaHOBJIEH CreLMabHbIiA
MOpPAAOK 3KCMopTa v uMnopTa obopyAoBaHMA N MaTepuanoB LBOMHONO HAa3HaYeHUSA U COOTBETCTBYIOLLMX
TEXHOIOTr N, NPUMEHSEMBIX B SAEPHbLIX Lenax, U CUCTEMbI U3BIeYEeHNs MeTanna ans cbopa "npoaykta’ u
"XBOCTOB"

2.5.2.8.1.

MWKPOBOIHOBbIE NCTOYHUKN SHEPTUN N @HTEHHbI

CneumanbHo pa3paboTaHHble UKW NOArOTOB/IEHHbIE MUKPOBOJIHOBbIE MCTOYHUKM SHEPIUN N @aHTEHHbI 415
reHepauuy an yCKoOpeHus MoHOB 1 obnafatoLine cnefyownumMy XxapakTepucTmkamu:

a) YacToTa Bbiwe 30 My, n

6) cpefHAs BbIXOAHAsA MOLLHOCTL An5 obpa3oBaHus noHoB 6onee 50 kBT
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8543 70 900 0;

8539 50 000 0; 8542 31 300 0; 8542 32 300 0; 8542 33 300 0; 8542 39 3000

2.5.2.8.2.

ConeHongabl ons Bo3byKAeHNS MOHOB

CneunanbHo pa3paboTaHHbIe UM NOAFOTOB/EHHbIE CONEHOUAbI A5 PAAMOY4aCTOTHOr0 BO3byXAeHMNS
MOHOB B AMana3oHe YacToT 6onee 100 kI 1 cnocobHble paboTaTb Npu cpeaHen mowHocTK 6onee 40 kBT
8504 509500

2.5.2.8.3.

CncTeMbl ons Npon3BoACTBa YPaHOBOW MJia3Mbl

CneunanbHo paspaboTaHHble UK NOAFOTOB/IEHHbIE CUCTEMBI A5 NPOU3BOACTBA YPaHOBOW Nia3Mbl s
MCMoJib30BaHMA Ha 3aBOJax MJa3MEHHOro pa3gefieHns

8515 80 900 0; 8543 10 000 0

2.5.2.8.4.

(MyHKT nckntoyeH - Ykas MpesngeHTa Poccuinckon ®epepauun ot 01.09.2014 Ne 599)

(MosicHNTeNbHOE 3aMeYvaHmne NCK0YeHO - Yka3 MpesnaeHTa Poccuinckon Pepepauum ot 01.09.2014 Ne 599)

2.5.2.8.5.

ArperaTbl ana cbopa "npoaykTa" 1 "XBOCTOB" METa/NIMYECKOro ypaHa

CneuuanbHo pa3paboTaHHble UM NOAFOTOBAEHHbIE arperaTthl 419 cbopa "npoaykTa" n "XBoCcTOB" ANs
MeTa/lIn4ecKoro ypaHa B TBepaon opMe. 3Tn arperaThl 4714 cbopa N3roTaBAMBalOTCS U3 MaTEPUaIoB,
CTOMKUX K HarpeBy M KOPPO31K, BbI3bIBAEMOWN MapaMu METaSIMYECKOr0 ypaHa, Takux, Kak rpaduT,
MOKPBITbIA OKCUAOM UTTPUSA, WK TaHTaN UM 3aLLMLLAI0TCA NOKPbITUEM U3 TaKuxX MaTepranos

8419 89 98

2.5.2.8.6.

KoXyxun pasfenmTensHoro Mogyns

CneunanbHo pa3paboTaHHbIe AWM NOAFOTOB/IEHHbIE A9 UCMO0/b30BaHUS Ha 060raTUTE/IbHbIX YCTaHOBKaX C
NnjaasMeHHbIM pasfeneHnemM LWIMHAPUYeCcKe Kamepbl a5 NOMeLEeHNs B HUX NCTOYHUKA YPaHOBOW
nnaa3Mbl, SHEPreTnYeckoro cosieHonaa pagnod4acToThl U KOJIEKTOPOB "npoayKkTa" 1 "XBocTos"

8401 200000

MofiCHMTeNbHOe 3aMeYaHune:

KoXyxK, yKa3aHHble B NyHKTe 2.5.2.8.6., MEIOT MHOXXECTBO BXOAHbLIX OTBEPCTUIA AA5 NOAAYM
3NEKTPONUTaHUA, COeaUHEHNI AN EHY3NOHHBIX HACOCOB, @ TakXe A8 AUAarHOCTUKN Y KOHTPOSIA
KOHTPONbHO-U3MepUTENbHbIX NPUBopPoB. OHU NMET NpUcnocobneHnsa 4N OTKPbITUS U 3aKPbITKS, YTObbI
obecneynTb 06CNyXMBaHNE BHYTPEHHMNX KOMMOHEHTOB, 1 M3rOTOBJIEHBI M3 COOTBETCTBYOLNX
HEMarHUTHbIX MaTepnasoB TaknX, Kak Hep)XaBelLlas cTajlb

2.5.2.9.
CneumnansHo pa3pa60TaHHb|e nnm nNoaroToBJIieHHbIE CUCTEMBI, o6opyuosaHme N KOMMOHEHTbI AJiA
MNCMoJsib30BaHNA Ha YCTaHOBKaX 3J1EKTPOMarHUTHOI o oboraweHuns:

BBOZHbIE 3aMeYaHus:

Mpw 371€eKTPOMArHUTHOM MPOLLECCEe UOHbI METAJLIMYECKOr0 YpaHa, NoJly4YeHHble MOCPeACTBOM MOHM3ALNM
nuTaloLLero Mmatepuana us conei (06bi4Ho UCI4), yCKOPSIOTCSA 1 NPOXOAAT Yepe3 MarHUTHOe NoJie, KOTOpoe
3aCTaBASIET UOHbI PA3/INYHBLIX U30TOMOB MPOXOANTb MO Pa3/NYHbIM HanpaBaeHUsaM. OCHOBHbIMY
KOMMOHEHTaMW 3/1eKTPOMArHUTHOIO N30TOMHOI0 CenapaTopa ABAKIOTCA: MarHUTHOE MnoJe A4S
OTKJIOHEHUS/Pa3ae/IeHNS N30TOMOB MOHHOMO My4YKa, MCTOYHVK MOHOB C €r0 CUCTEMOW YCKOPEHUS 1 CUCTEMBI
cbopa oTAeNeHHbIX MOHOB. BCNoMoraTesibHble CUCTEMbI A1 3TOr0 NPOLECCa BKYAT CUCTEMY
CHab)XeHNs MarHUTHOWN 3HEPrunen, CUCTEMbI BbICOKOBOJIbTHOMO MUTAHUS UCTOYHUKA MOHOB, BaKyyMHYHO
CUCTEMY U OBLUNPHBIE CUCTEMBI XMMUYECKO 06paboTKM AN BOCCTAHOBMIEHUS MPOAYKTa W
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0YMCTKU/pEreHepaLun KOMNOHEHTOB

2.5.2.9.1.

CneunanbHo paspaboTaHHble UK NOArOTOBEHHbIE CUCTEMbI A1t UCNONb30BaHMS Ha YCTaHOBKaX
3N1eKTPOMarHuTHoro oboraweHms

8401200000

2.5.2.9.2.

CrieunansbHo pa3paboTaHHOe MK NOAroToBAeHHOEe 060pyA0BaHME Y KOMMOHEHTbI AJst UCMOJb30BaHMS Ha
yCTaHOBKaX 3/1eKTPOMarHMTHOro oboralieHums:

2.5.2.9.2.1.

CneumnanbHo pa3paboTaHHblE UK MOATOTOBNAEHHbLIE A5 Pa3AesieHUs N30TOMOB ypaHa 31eKTPOMarHUTHble
cenapaTopbl N30TOMOB 1 060pyLOBaHME N KOMMOHEHTbI, BKJlOYaloLWwme:

8401 20 000 0

2.529.2.1.1.

CneunansbHo pa3paboTaHHbIE UAW NOAFOTOB/IEHHbIE OTLAENbHbIE UM MHOTOYUCIEHHBIE UCTOYHNKIA NOHOB
ypaHa, CoCTosALLME U3 UCTOYHMKA Napa, MOHM3aTopa U My4KOBOro YCKOPUTENS, U3rOTOBEHHbIE U3
COOTBETCTBYIOLLNX MaTEPMAN0OB TakMX, Kak rpadmT, HepXXaBeLwas cTajib UM Meab, 1 CnocobHble
obecneymBaTb 06U TOK B My4ke noHOB 50 MA unn 6onee

854310 000 0

2.5.2.9.2.1.2.

KonnekTopbl MOHOB

CneunanbHo pa3paboTaHHbIE UM NOAFOTOBJIEHHbIE KOJIIEKTOPHBIE MAACTUHBI, NMetoLWne aBe unn bonee
Lwenn v nasa, ona cbopa ny4ykoB MoHoOB oboralleHHoro n obegHeHHOr0 ypaHa 1 M3roTOBNAEHHbIE 3
COOTBETCTBYIOLLMNX MAaTEPMAIOB TaKMX, KakK rpaduT WM Hep)KaBetLlas cTalb

8543100000

2.5.2.9.2.1.3.

BaKyyMHbIe KOXYXW

CneumnanbHo pa3paboTaHHblE AWM MOATOTOB/EHHbLIE BaKYYMHbIE KOXYXU A8 3NEKTPOMar HUTHbIX
cenapaTopoB ypaHa, U3roTOBEHHbIE U3 COOTBETCTBYIOLMX HEMArHUTHLIX MaTepPUanoB, Taknx, Kak
Hep>KaBelolllas CTajb U NpefiHa3HaYeHHble gns paboTel Npu aasneHmax 0,1 Ma wanm HxXe

854310 000 0

MosicHNTenbHOEe 3amMeYaHue:

KoXyxu, yKasaHHble B MyHKTe 2.5.2.9.2.1.3., cneymnancHO npefHasHadyeHbl 415 NOMELEeHUs B HUX
NCTOYHMKOB MOHOB, KOJIIEKTOPHbLIX MAACTUH U BOLOOXaXXA4aeMbIX BKAAAbILLIEN N UMEKT NpnucrnocobneHns
ANA coeanHeHUN anddy3MOHHbLIX HACOCOB 1 NPUCMOCOBNEHNS AN OTKPLITUS U 3aKPbITUA B LLENsX
N3BNEYEHNS N 3aMEHbl 3TUX KOMMOHEHTOB

2.5.29.2.1.4.

MarHuTHbIE MOJIIOCHBLIE HAKOHEYHNKM

CrneumanbHo pa3paboTaHHblE UK NMOATOTOBMEHHbIE MAarHUTHBIE MOJTIOCHBIE HAKOHEYHVKM, UMEKOLLNE
anameTp Bonee 2 M, ncnonb3yemble A5 obecneyeHns NOCTOSHHOrO MarHUTHOrO NoJis B
3N1EKTPOMAarH1THOM cenapaTope M30TOMOB U 415l MePeHOCa MarHUTHOMO MOJIS MEXAY PaCcrnooXeHHbIMY
pPsAOM cenapaTopamu

8505901000

2.5.2.9.2.2.

BbICOKOBO/IbTHbIE UCTOYHUKIM MUTAHNS

CrneumanbHo pa3paboTaHHbIE UK NMOAFOTOBIEHHbIE BbICOKOBOJIbTHbIE MCTOYHUKW NMUTAHNS 4151 UCTOYHUKOB
NOHOB, 06/laaloLLme BCEMU CeAyOLLMMN XapaKTePUCTIKAMU:

a) MoryT paboTaTb B HEMPEPLIBHOM PEXMME;
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6) BbixogHOE Hanpsi>xeHne 20 000 B nnu bonee;

B) BbIXOAHOW TOK 1 A unun bonee;

r) ctabunnsauma HanpsxxeHns meHee 0,01% B TeyeHne 8 4acos

8504 409000

2.5.2.9.2.3.ACTOMHUKM NUTaHNA 31eKTPOMarH1TOB

CneunanbHo pa3paboTaHHbIE UM NOAFOTOB/IEHHbIE MOLLHbIE NCTOYHMKM MUTAHNA NOCTOSHHOIO TOKa ANs
3N1eKTPOMarHMToB, obnafatoline BCEMM CNeayoLLUMN XapakTepPUCTUKaMU:

a) BbIXOOQHOWN TOK B HenpepbiBHOM pexume 500 A nnn 6onee npu Hanps>xeHun 100 B unm 6onee;

6) cTabunnsauma No TOKy Wan HanpsxeHuo He xyxe 0,01% B TeyeHme 8 Yacos

8504 409000

2.6.YCTaHOBKM N5 NPON3BOACTBA MW KOHLLEHTPMPOBAHNA TSXXeN0M BOAbI, AeATepus 1 COeanHEeHNIA
AenTepus n cneymnanbHo pa3paboTaHHoe UM NOAroToBAEHHOE 060pyA0BaHME A5 HUX:

BBoAHblE 3aMeYaHuns:

Taxxenyto BOAY MOXHO NPOW3BOANTL, MCMOJb3YS pa3inyHbie npoueccbl. Oa4HaKO KOMMEPYECKUN BbIFrOAHbIMU
ABNSATCA ABa npoLecca: npouecc n3otonHoro obmeHa BoAbl U cepoBogopoda (npouecc GC) n npouecc
nsoTonHoro obMeHa aMmmaka 1 sogopoga. Npouecc GC ocHoBaH Ha 0bMeHe BOAOPOa U AENTEPUS MeXay
BOAOW 1 CEPOBOAOPOLOM B CUCTEME KOMOHH, KOTOPbIE 3KCMIyaTUPYIOTCA C XOJI0AHON BEPXHEN CEKLUEN U
ropsiyen HXHEN cekumen. Boga TeveT BHU3 NO KOJIOHHAM, B TO BPEMS Kak CEPOBOAOPOAHbIN ras
LMPKYANPYET OT AHa K BEPLUMHE KOMOHH. [1N19 COOeNCTBMA CMELUNBAHMIO ra3a U BOAbI NCMONb3YeTCs P
AblpYaTbiX JIOTKOB. [lenTepuin nepemeLLaeTcs B BOAY NpY HU3KUX TeMNepaTypax v B CEPOBOAOPOS Npu
BbICOKUX TeMmnepaTypax. OboralleHHble JENTEPUEM ra3 UK BOAA YAANATCSA U3 KOJIOHH MEPBON CTYMNEHM
Ha CTblKe FopAYMX N XONO0A4HbIX CEKLMI, N MPOLLECC MOBTOPAETCS B KOJSIOHHAX CaeayloLlen CTyneHu.
MpoaykT nocneaHen a3sbl - BoAa, oboraileHHas aentepuem ao 30% no Becy, HanpaBAseTCa B
ANCTUNNALMOHHYI0 YCTAaHOBKY 415 NPOM3BOACTBA PEaKTOPHO-YNCTON TSXKesion BoAbl, T.e. 99,75% no Becy
OKNCU genTtepus.

B npouecce obMeHa Mexy aMMakoM 1 BOLOPOAOM MOXHO M3BJIeKaTb AENTEPUN U3 CUHTE3-ra3a
NoCpeaCTBOM KOHTAKTa C XWUAKMM aMMUaKoM B MPUCYTCTBUN KaTann3aTopa. CuHTes-ras nogaeTcs B
0OMEHHbIe KOMIOHHbI 1 3aTEM B aMMUaYHbI KOHBEPTEP. BHYTPM KOJIOHH ra3 NOAHUMAETCA OT AHa K
BEPLUMHE, B TO BPEMS KaK XXUAKNA aMMMaK Te4yeT OT BepLMHbI KO AHY. [lenTepuin u3Bnekaetcs 3
BOAOPOLA, COAEPXKALLErocs B CMHTE3-rase, U KOHLEHTPMPYETCA B aMMUake. AMMUaK NoCTynaeT 3aTeM B
YCTAHOBKY A1 KPEKUHIra aMMMnaKa Co AiHa KOMOHHbI, TOrAa Kak ra3 cobnpaeTcs B aMMMavyHOM KOHBEpPTEpe
B BEPXHEN 4aCTW KOJIOHHbI. Ha nocneayowmnx CTyneHax NpoucxoanT fgasbHenwee oboraweHne, n nytem
OKOHYaTeNbHON ANCTUANALUN NPOM3BOANTCS PEaKTOPHO-YMCTas TSKenas Boda. llogaya cuHTes-rasa
MoXXeT bbITb 0becnevyeHa aMMUaYHOM YCTAaHOBKOWN, KOTOPas B CBOIO 04epefb MOXKET BbiTb COOpY>KeHa
BMeCTe C YCTaHOBKOW A4J11 MPOV3BOACTBA TAXKE0/ BOAbI MyTEM U30TOMHOro obMeHa aMMMnaka 1 BoJOpoaa.
B npouecce aMmMna4yHo-BOAOPOAHOr0 06MeHa B Ka4eCTBe NCTOYHMKA MCXOLHOI0 AeATEPMS MOXKET TaKxXe
MCNo/b30BaTbCs 06blYHAs BOAa. MHOrme npeaMeThl K4eBOro 060pyLoBaHNS Anst YCTaHOBOK MO
NPOW3BOACTBY TSXKEJION BOAbI, NCMOb3YOLWMUX npoueccsl GC nanm aMMrUavyHo-BOAOPOAHOr0 0bMeHa, LNPOKO
pacrnpocTpaHeHbl B HEKOTOPbIX OTPAC/AX HERTEXMMUYECKON NPOMbILLNEHHOCTHN. OCOBEHHO 3TO KacaeTcs
HeboNbLUIMX YCTAaHOBOK, MCMob3yoLwnx npouecc GC. OgHako HeMHOrne NpeaMeTbl 060pya0BaHNS
ABNATCA CTaHAapTHbIMK. Mpoueccbl GC 1 aMMrUa4yHO-BOAOPOAHOI0 0bMeHa TpebytoT 06paboTkm 6osbLLNX
KOMNYECTB BOCMIaMEHSIOLNXCS, KOPPO3NOHHBIX U TOKCUYHBLIX XXUAKOCTEN NPY MOBbLILLEHHOM AaBJieHUN.
Co0TBETCTBEHHO Npu pa3paboTKe CTaHAAPTOB MO MPOEKTMPOBAHUIO 1 SKCNAyaTaLMmn 4S8 yCTaHOBOK K
obopynoBaHUs, MCNOAb3YIOLWMX 3TK NPOLIeCChl, yaenseTcs 6onblioe BHUMaHWe Noabopy MaTepurasioB U nx
XapaKTepuCTMKaM C TeM, 4Tobbl 06ecneynTb ANUTESbHBIA CPOK CYXKObl MPU COXPAHEHUMN BbICOKOMN
6e3onacHOCTM 1 HafgexHocTh. OnpefeneHne MaclwTabos obycnosanBaeTcs rnaBHbIM 06pa3om
C00BpaKeHNAMN IKOHOMUKN N HEOBXOAMMOCTN.

Taknm obpa3om, 6osbluas YacTb NpeaMeToB 060pyA0BaHNSA N3rOTaBANBAETCSA B COOTBETCTBUM C
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TpeboBaHMAMK 3aKa3dnka. CneagyeT 0OTMETUTb, YTO Kak B npouecce GC, Tak 1 B NpoLLecce aMmMnaYHo-
BOAOPOAHOro obmMeHa npeameThl 060pyA0BaHUSA, KOTOPbIE MO OTAENBHOCTU He pa3paboTaHbl UK He
NMoAroTOBJ/IEHbI CNeLManbHO A5 NPOM3BOACTBA TSXKEN0M BOAbI, MOTyT cobnupaThCs B CUCTEMBI, CNELnabHO
pa3paboTaHHble UV NOArOTOB/EHHbIE A1 NPON3BOACTBA TSXKENOM BoAbl. [prMepaMm Taknux CUCTEM,
npuMeHsemMbix B 060Mx npoueccax, ABASIOTCA CUCTEMA KaTaJIMTUYECKOr0 KPEKNHIa, UCNoSib3yemMas B
npouecce obMeHa aMMmnaka 1 Boopoaa, U ANCTUNNSLMOHHBIE CUCTEMBI, UCMOJIb3yeMble B NpoLiecce
OKOHYaTEeNIbHOIr0 KOHLIEHTPUPOBAHUS TS)XKENOW BOAbI, AOBOASALLEN ee A0 YPOBHA PeaKTOPHO-YNCTOW

2.6.1.

YCTaHOBKM A5 NMPON3BOLCTBA TSAXKENOW BOAbI, AeNnTepns n AenTepreBbiX CoeaUHeHN

8401 20 000 0

2.6.2.

CneumanbHo pa3paboTaHHOE UM NoaroToBsieHHoe obopynoBaHMe ANd NPOU3BOACTBA TSXKES0N BOAbI
nyTem mcnosb3oBaHns nnbo npouecca obMeHa BoAbl U cepoBoaopoaa, NMbo npouecca obMeHa aMMmaka v
BOAOpOLa:

2.6.2.1.

Bono-cepoBoaopoaHbie 06MEHHbIE KOMOHHDI

CneumnanbHo pa3paboTaHHble NAW MNOATOTOBAEHHbIE A5 NPOU3BOACTBA TSXKEN0M BOAbI MyTEM
MCNOJIb30BaHMA NpoLecca n30TonHoro obMeHa BoAbl U CepoBoopoAa 0bMeHHbIe KOOHHbLI AnamMeTpom 1,5
M 1 bonee, KOTOPbIE MOTYT 3KCMJIyaTUPOBATLCS MPU AaBJIEHUSX CBbILLE UK paBHbIX 2 MMa

8401 20 0000

2.6.2.2.Ma304yBKN 1 KOMMpPeCccopsbl

CneumnanbHo pa3paboTaHHble NAM MOATOTOBEHHbIE A5 NPOU3BOACTBA TSAXKEN0M BOAbI MyTEM
NCnonb30BaHNS npouecca obmMeHa Bogbl 1 CEPOBOAOPOAA OAHOCTYMNEHYaTble MaJioHamnopHsble (T.e. 0,2 Mla)
LeHTpobeXHble ra3oayBKM UM KOMMPECCoPbl ANS LMPKYASLUN CEpOBOAOPOAHOrO rasa (T.e. rasa,
cogepxalero H2S 6onee 70% no Becy), UMeroLLMe NMPON3BOAMTEIbHOCTb, MPEBLILLAIOLLYIO0 UM PaBHYO 56
Ky6. M/C npun 3KcnyaTauuy NoL AaBjeHWEM, NPeBbILAoWMM nan pasHeiM 1,8 MMa Ha Bxoae, u
CHab)XeHHble CaslbHMKaMK, YCTOMYUBLIMK K BO3AeNCTBUIO H2S

8414 80

2.6.2.3.

AMMMaYHO-BOAOPOAHbIE 0BMEHHbIE KOMIOHHbI

CneumnanbHo pa3paboTaHHble UK NOArOTOBAEHHbIE OS5 NPOU3BOACTBA TSXKEN0M BOAbl MyTEM
MCNoJsib30BaHMA NpoLecca obmMeHa aMMMaka U BOAOPOAA aMMUAYHO-BOAOPOAHbIE 0BMEHHbIE KOMOHHbI
BbiCOTOMN HBonee nnm pasHon 35 m, gnameTtpom oT 1,5 M 00 2,5 M, KOTOpbIE MOFYT 3KCMJyaTUPOBaTLCA NOJ
AaBJieHNeM, npeBbiwatowum 15 MMa. 3TK KOJIOHHbI UMEIOT TakKXKe Mo MeHbLle Mepe 04HO 0THopTOBaHHOE
0CeBOe OTBEPCTUME TOr0 XKe JMameTpa, 4YTO U LUANHOPUYECKAs YacCTb, Yepes KOTOPY MOryT BCTaBASATHCA
NN BEIHUMATLCA BHYTPEHHME YaCTU KOJIOHHbI

8401 20 0000

2.6.2.4.

BHYTpeHHME YaCTun KOJIOHHbI U CTYyNeHYyaTble HAacoChl

CneunanbHo pa3paboTaHHbIE UM NOATOTOBAEHHbIE BHYTPEHHME YAaCTW KOJIOHHbI U CTYMEHYaTble HAacoChl
AN15 KOJIOHH A5 NPOM3BOACTBA TSXXE0M BOAbI MYTEM UCMOJIb30BaHMA NpoLecca aMMMaYvyHO-BOA0POAHOr0
obMeHa. BHyTpeHHMe 4acTu KOMOHHbI BKIKYAIOT CrneumnanbHo pa3paboTaHHble KOHTAKTOPbl MEXAY
CTYNEeHAMU, COAENCTBYIOLLNE TECHOMY KOHTaKTY rasa 1 XXugkoctu. CTyneH4aThble HaCOChkl BKIOYaOT
cneumnanbHO pa3paboTaHHble MOrpyXXaeMble B XXUAKOCTb HAaCOChl AN LUPKYAALUN XXUAKOFO aMMMaka B
npegenax o6bemMma KOHTAaKTOPOB, HAXOAALMXCA BHYTPU CTYMEHEN KOMOHH

8401 20 000 0; 8413 70

2.6.2.5.

YCTaHOBKN OJ19 KPEKUHIa aMMMaKa, IKCnayaTupyemble rnog AaBJEHMNEM, MPEBLILAIOLWNM UAN PaBHbLIM 3
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MMa, cneumnanbHo pa3paboTaHHbIe WK NOArOTOBJIEHHbIE A1 MPOM3BOACTBA TSXKENON BOAbI MyTEM
MCMNOJIb30BaHMA NpoLecca N30TonHoro obMeHa aMMuaka 1 BOLOPOAa.

8401200000

2.6.2.6.

VIHpaKpacHble aHann3aTopbl MNOr0LWeHNs, CNOCOOHbIE OCYLLECTBAATbL aHaIN3 COOTHOLIEHUS MeXay
BOAOPOZIOM N AeNTepueM B peasibHOM MacluTabe BpeMeHU, KOraa KOHLUEHTpaLun genTepus paBHbl Un
npesbiwaoT 90% no Becy

9027 300000

2.6.2.7.

KaTanutuyeckne nevm ana nepepabotkn oboralieHHOro 4ENTEPUEBOro rasa B TAXENYI0 BOAY, CheLmanbHo
pa3paboTaHHble AW NOArOTOBEHHbIE A1 NPON3BOACTBA TSAXKEN0W BOMbl MYyTEM MUCMOJIb30BaHNSA NpoLiecca
n3otonHoro obMeHa aMMmaka 1 Bogopoaa.

8401 20 000 0;

8514 30 0000

2.6.2.8.KoMneKkTHble cucTeMbl 060ralleHns TAXKenon BoAbl U KOJIOHHbI A1 HUX

CneumnanbHo pa3paboTaHHble UM MOArOTOBNAEHHbLIE KOMMJIEKTHbIE CUCTEMbI 060ralleHns TSXXeNoNn BOAbI U
KOMOHHbI ANs HUX ons oboraleHns TSKenom BoAbl 40 KOHLUEHTpauun gentepus, npuMeHsaeMon B
peakTopax

8401 20 0000

(LononHeHne no3uumnen - Yka3s MNpesnpgeHTta Poccminckon ®epepaumm ot 12.05.1997 Ne 468)
MosicHNTenbHOEe 3amMeYaHue:

CncteMbl, KoTopble 06bIYHO NCMOJIb3YIOT AUCTUANALMIO BOAbI NS pa3fesieHNs TSXKEN0W 1 IerKon Boapbl,
cneumansHo pa3paboTaHbl AWM MOATOTOBJEHbI A5 MPON3BOACTBA TSXKENION BOAbI, MPUMEHSAEMON B
peakTopax (06bI4HO C coaepKaHneM okcmaa aentepus 99,75% no Becy) U3 NUTAIOLLEN NX TIXKENON BOAbI
MeHbLLEN KOHLEeHTpauun

(JonosiHeEHME MOACHUTENbHBLIM 3aMeYyaHneM - YKas lNpe3ngeHTta Poccunckon ®epepaunm ot 12.05.1997 Ne
468)

2.6.2.9.CneunanbHo pa3paboTaHHble M NOArOTOBJIEHHbIE aMMMAYHbIE CUHTE3NPYIOLLNE KOHBEPTEPbI UK
dMMMa4vHble CMHTEe3npytowmne cekuynmn gna npon3soncTBa TAXKENon BOAbI MO TEXHOJIOTMN N30TOMHOIO
obMeHa aMMMaka 1 Bogopopa

8401 20 000 0

(OononHeHne nyHKTOM - YKa3 Mpe3naeHTa Poccninckon ®egepaumm ot 01.09.2014 Ne 599)

MosicHUTeNbHOE 3aMedaHume.

KoHBepTepbl MK CEKLMW, YKa3aHHble B MYHKTe 2.6.2.9, NPMHNMAaOT CUHTE3MPOBaHHLIN ra3 (a3o0T u
BOLOPOSA) M3 aMMUa4yHO-BOAOPOAHON OBMEHHOW KOJIOHHbI (UM KONOHH) BEICOKOr0 faBfieHns, a
CMHTE3MPOBaHHbLIM aMMMaK BO3BPALLAETCA B Ty )Ke KOJIOHHY (UAN KOJIOHHBI).

(JononHeHwe NOACHUTENbHBLIM 3aMedaHneM - Ykas lMNpe3ugeHTa Poccuinckon ®egepaumm ot 01.09.2014 Ne
599)

2.7.YCTaHOBKWN 411 KOHBEPCMM YpaHa U NJYyTOHWUS 415 UCMOJIb30BaHUA B MPOU3BOACTBE TOMIUBHbIX
3/1EMEHTOB 1 pa3fesieHnn M30ToNoB ypaHa 1 obopyaoBaHue, crneumansHo pa3paboTaHHoe nn
noAroToBJSIEHHOE 41 3TOro

MosiCHMTeNbHOe 3aMeYaHune:

Mpon3BOACTBO TOMJIMBHBLIX 3JIEMEHTOB 1 pa3fesieHne N30TOMOB ypaHa OCYLLeCcTBASETCA Ha yCTaHOBKaXx,
KakK OHU onpepesieHbl B MyHKTax 2.4 1 2.5 COOTBETCTBEHHO

MNpumeyaHue:

OCHOBHble KOMMOHEHTbI 060pyL0BaHNA YCTAHOBOK A4J11 KOHBEPCUMN ypaHa M NAYyTOHMA A UCMO/b30BaHNS
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B MPOV3BOACTBE TOMMBHbIX 3/1IEMEHTOB 1 pa3gesieHnn M30TOMNOB ypaHa NnoajexxaT 3KCMNOPTHOMY
KOHTpPOJIt0. BCe yCTaHOBKM, CUCTEMbI U CnelunanbHo pa3paboTaHHOe nan NoAroToBaeHHOe 06opya0BaHNE
MOryT BbITb NCMONbL30BaHbl 4719 06paboTKM, MPON3BOACTBA WM MCMO/b30BaHNS CNeLnanbHOro
pacLLennsaioLWeroca matepunana

2.7.1.YCTaHOBKM A5 KOHBEpCMM ypaHa 1 obopyaoBaHume, cneunasbHo paspaboTaHHoe namn
NOArOTOB/IEHHOE AN15 3TOr0

BBoAHble 3aMeYaHus:

B ycTaHOBKax 1 cuctemax A KOHBEPCUM ypaHa MOXXeT OCYLLEeCTBAATbLCA O4HO U HECKOJIbKO
npeBpau.leHw?l M3 0AHOIro XMMmM4eCkKoro coeanmHeHnAa ypaHa B Apyroe, BKJjilo4asda: KOHBEPCUIO KOHLUEHTPATOB
ypaHoBon pyabl B UO3, koHBepcutio UO3 B UO2, KoHBepcuio okncios ypaHa B UF4, UF6 nnn UCI4 KoHBepcuio
UF4 B UF6, koHBepcuto UF6 B UF4, koHBepcuto UF4 B MeTannMyecknin ypaH 1 KOHBepCUMio (hTOPUAOB ypaHa B
UO2. MHorune Kato4YeBble KOMMOHEHTLI 060pyA0BaHNS YCTaHOBOK A5 KOHBEPCUM YpaHa XapaKTepHbl Ans
HEKOTOPbIX CEKTOPOB XMMUYECKO 0bpabaThiBatoLLEN NPOMBILLNEHHOCTU. Hanpumep, Buabl 060pyaoBaHMS,
NCMNOJIb3yeMOro B 3TUX NpPOLeccax, MOryT BK/OYaTb NMeYn, KapyCesbHble MeYn, peakTopsbl C
NCeBAOOXMKEHHbLIM C/I0EM KaTann3aTopa, )XapoBble peakTopHble BallHW, XUAKOCTHbIE LEHTPUGYTHA,
ONCTUNNALUNOHHBbIE KOJTOHHbI N XNOKOCTHO-XKNAOKOCTHbIE 3KCTPaKLUNOHHbIE KOJIOHHbI. )J,aneKo He BCe
KOMMOHEHTbI 060pyA0BaHNSA MMEeTCA B "roToBoM Buae", 60AbLNHCTBO U3 HUX AO/KHbI ObITb
NOArOoTOB/IEHbI COrNacHoO TpeboBaHMAM 1 CneuntmrkaLmaM 3akasymka. B HEKOTOpLIX Cnyvasax TpebyeTtcs
YYMTbIBaTb CNeLManbHble NMPOEKTHbIE U KOHCTPYKTOPCKME 0COBEHHOCTM A5 3alMThl OT arpecCuBHbIX
CBOWCTB HEKOTOPLIX M3 06pabaTbiBaeMbix xumuyecknx seluects (HF, F2, CIF3 n ¢Topuabl ypaHa), a Takxe
BOMPOCHI IAEPHON KPUTUYHOCTW. Bo BCeX Npoueccax KOHBEPCUM YpaHa KOMMOHEHTbI 060pynoBaHMS,
KOTOpble 0TAENbHO CrneLmnanbHO He pa3paboTaHbl MM HE NOArOTOBAEHbI 4151 KOHBEPCUMN ypaHa, MOryT
ObITb 06BEANHEHBI B CUCTEMBI, KOTOPbIE CMeunabHO pa3paboTaHbl MM NOLFOTOBEHb! A UCMOJb30BaHMS
B LLeNAX KOHBEPCUN ypaHa

2.7.1.1.CneunanbHo pa3paboTaHHbIe WM NOArOTOBJIEHHbIE CUCTEMbI A1 KOHBEPCUW KOHLLEHTPATOB
ypaHoson pyabl B UO3

841989989 0

(ODononHeHne no3umumnen - Yka3s lMNpesngeHTta Poccuinckon ®egepaumm ot 21.06.2000 Ne 1151)
MosACHUTEeNbHOE 3aMedaHue:

KoHBepcust KOHLEHTPaTOoB ypaHoBoW pyabl B UO3 MOXXeT 0CyLecTBAATbLCSA CHaYala MoCPeaCcTBOM
pacTBOpPEHNA Pyabl B A30THOW KncnoTte n 3KCTPaKUhM OYNLLEHHOI o rekKCarhngpata ypaHUnonHUTpaTa C
MOMOLLIbIO TAaKOr0 pacTBopuTens, kak TpubytundochaT. 3aTem rekcarngpaT ypaHUAAMHUTPaTa
npeobpa3syetca B UO3 nnbo nocpeacTBOM KOHLEHTPUPOBAHMA 1 OeHUTPaLMn, 1mbo nocpencTsoM
HelTpaam3aunmy razoobpasHbiM aMMUAKOM A5 NOJYYEHUSA ANypaHaTa aMMOHMA C NocneaytoLlen
bunbTpaumen, CyLWKON 1 KaJibLMHUPOBAHNEM

(JononHeHWe NOACHUTENbHBLIM 3aMedaHueM - Ykas lMNpe3ugeHTa Poccuinckon ®egepaumm ot 21.06.2000 Ne
1151)

2.7.1.2.CneumnanbHo pa3paboTaHHble UM NOAroTOBNAEHHbIE CUCTeMbI Anst KoHBepcun UO3 B UF6
8419899890

(DononHeHwe no3uuwmen - Ykas MNpe3ngeHTta Poccuiickon ®epepaumm ot 21.06.2000 Ne 1151)
MNosicHNnTenbHOEe 3aMeYaHue:

KoHBepcus UO3 B UF6 MOXKET OCyLLeCcTBAATLCSA HENOCPeLCTBEHHO PToprupoBaHneM. Ins npouecca
TpebyeTca NCTOYHMK ra3oobpa3Horo propa uam TpexHTOPMCTOrO Xa0pa

(JononHeHWe NOACHUTENbHBLIM 3aMedaHueM - Ykas lMNpe3uaeHTa Poccuinckon ®egepaumm ot 21.06.2000 Ne
1151)

2.7.1.3.CneumnanbHo pa3paboTaHHbIe NI NOAFOTOB/EHHbIE CUCTEMbI Ans KoHBepcun UO3 B UO2
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8419 89989 0

(ODononHeHne no3smumen - Yka3s lMNpesngeHTta Poccuinckon ®epepaumnm ot 21.06.2000 Ne 1151)
MosicCHNTeNbHOE 3aMeYaHune:

KoHBepcusi UO3 B UO2 MOXXET OCYLLECTBAATHCA NoCpeacTBoM BoccTaHoBNeHUs UO3 razoobpasHbiM
KPEKUHI-aMM1aKoM 1N BOLOPOLOM

(JononHeHWe NOACHUTENbHBLIM 3aMeYvaHueM - YKa3s lMNpe3sngeHTta Poccuiickon ®epepauimm ot 21.06.2000 Ne
1151)

2.7.1.4.CneumanbHo pa3paboTaHHbIe NN NOATOTOBAEHHbIE cCUCTeMbI AN KoHBepcun UO2 B UF4
8419899890

(ODononHeHne no3umunen - Yka3s lMNpesngeHTta Poccuinckon ®egepaumm ot 21.06.2000 Ne 1151)
MosACHUTeNbHOE 3aMedaHue:

KoHBepcusi UO2 B UF4 MOXXeT oCyLLeCTBASTLCA nocpeacTBoM peakimm UO2 ¢ ra3oobpasHbiM hTOPUCTLIM
Bogoponom (HF) npu Temnepatypax 573 - 773 K (300 - 500 °C)

(JononHeHme NOACHUTENbHLIM 3aMeyvaHneM - YKa3 lMNpe3sngeHTta Poccuiickon ®epepaumm ot 21.06.2000 Ne
1151)

2.7.1.5.CneumanbHo pa3paboTaHHbIe UM MOATOTOBAEHHbIE CUCTEMbI AN KoHBepcun UF4 B UF6
8419899890

(ODononHeHne no3umumnen - Yka3 lMNpesngeHTta Poccuinckon ®egepaumm ot 21.06.2000 Ne 1151)
MosACHUTeNbHOE 3aMedaHue:

KoHBepcusi UF4 B UF6 MOXKeT 0CyLeCcTBAATLCSA MOCPEACTBOM 3K30TEPMUYECKON peakLum ¢ pTopom B
peakTopHON balwHe. UF6 KOHAEHCUPYETCA N3 ropsYnx NeTy4nx razos NocpenCcTBOM NPOMyCKaHMs NOTOKa
rasa Yyepes X0M04HYI0 NOBYLUKY, oxNaxaeHHyto fo 263 K (-10 °C). And npouecca TpebyeTca UCTOYHMK
rasoobpasHoro ¢ropa

(JononHeHwe NOACHUTENbHBLIM 3aMedaHueM - Ykas lNpe3uaeHTa Poccumnckon ®egepaumm ot 21.06.2000 Ne
1151)
2.7.1.6.CneumnanbHo pa3paboTaHHble UM NOArOTOBEHHbIE CUCTEMbI ANs KoHBepcun UF4 B MeTananyeckui

YpaH
8419 89989 0

(ODononHeHne no3smumen - Ykas lMNpesngeHTta Poccunckon ®egepaumm ot 21.06.2000 Ne 1151)
MosicHNTeNbHOE 3aMeYaHue:

KoHBepcust UF4 B METaNIMYECKNIA ypaH OCYLLECTBASETCA NOCPeACTBOM €r0 BOCCTAHOBJIEHNS MarHUEM
(KpyrnHble NapTun) nam Kanbumnem (Manable NapTum). Peakuns ocyLLeCTBASETCS Npu TeMnepaTypax Bbille
TOYKM NnaBaeHns ypaHa (1403 K (1130 °C)

(JononHeHWe NOACHUTENbHBLIM 3aMedaHueM - Ykas lMNpe3ugeHTa Poccuinckon ®egepaumm ot 21.06.2000 Ne
1151)

2.7.1.7.CneunanbHo pa3paboTaHHble UK NOArOTOBNAEHHbIE CUCTEMbI a5t KoHBepcum UF6 B UO2
8419899890

(DononHeHwe no3uuumen - Yka3s lMNpe3ngeHTta Poccuiickon ®epepaumm ot 21.06.2000 Ne 1151)
MosAcHUTEeNbHOE 3aMevaHue:

KoHBepcus UF6 B UO2 MOXET oCyLLecTBAATLCA NOCPEeACTBOM OHOMO 13 Tpex npoLeccos. B nepsom
npouecce UF6 BoccTaHaBnAuBaeTca u rugponansyetca B UO2 ¢ ncnonb3oBaHnem sogopofa v napa. Bo
BTOpOM npouecce UF6 rmaponnsyeTcs paCTBOPEHMEM B BOAE, 415 OCAXXAEHUSA AMypaHaTa aMMOHNA
pobaenseTca aMMuak, a AuypaHaTt BoccTaHaBameaeTcs B UO2 Bogoponom npu temnepatype 1093 K (820
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°C). NMpu TpeTbeM npoLecce razoobpasHblie UF6, CO2 n NH3 cMelwnBatoTCs B BoAe, oCaxaas
ypaHunkapboHaT aMMoHUs. YpaHunkapboHaT aMMOHMNS CMELLUMBAETCS C MapoM 1 BOLOPOLOM MpK
TemnepaTtypax 773 - 873 K (500 - 600 °C) gns npounssoactea UO2.

KonBepcus UF6 B UO2 4acTo OCyLLECTBASETCA Ha NepBOA CTYNEHN YCTAaHOBKU MO U3roTOBJIEHMIO TOMIMBA

(JononHeHme NOACHUTENbHLIM 3aMeYvaHneM - YKa3s lMNpe3sngeHTta Poccuiickon ®epepaumm ot 21.06.2000 Ne
1151)

2.7.1.8.CneumanbHo pa3paboTaHHbIe UM MOATOTOBAEHHbIE CUCTEMbI ANd KoHBepcun UF6 B UF4

8419 89989 0

(ODononHeHne no3umumnent - Yka3s MNpesngeHTta Poccuinckon ®egepaumm ot 21.06.2000 Ne 1151)
[MosACHUTENbHOE 3aMeYvyaHme:
KonBepcus UF6 B UF4 MOXeT oCyLecTBAATLCA MOCPeLCTBOM BOCCTaHOB/IEHNS BOLOPOLOM

(JonosiHeEHME MOACHUTENbHBLIM 3aMeYyaHneM - YKas lNpe3ngeHTta Poccunckon ®epepaunm ot 21.06.2000 Ne
1151)

2.7.1.9.CneumanbHo pa3paboTaHHble UM NOATOTOBMAEHHbIE cucTeMbl Ana KoHeepcun UO2 B UCI4
8419 899890

(DononHeHwe nosuumnen - Ykas lNpesupeHTa Poccuickon ®epepauimm ot 21.06.2000 Ne 1151)
MosacHUTEeNbHOE 3aMevaHue:

KoHsepcus UO2 B UCI4 MOXXeT oCyLLeCcTBAATbLCA NOCPeaCcTBOM O4HOM0O U3 ABYX NpoLeccos. B nepsom
npouecce UO2 B3anMOAENCTBYET C TeTpaxaopuaom yrnepoga (CCl4) npu TemnepaType npubansntensHo
673 K (400 °C). Bo BTOpom npouecce UO2 B3anMoaencTByeT npu TemnepaTtype npubnmnsmtensHo 973 K
(700 °C) B NpMCyTCTBUM CaxKM, MOHOKCMUAA Yrnepoaa v xjopa ans npoussoncraea UCI4".

(JlonosHeHWe NoACHUTENbHbLIM 3aMedaHneM - Ykas Mpe3ungeHTta Poccuinckon ®egepaumm ot 21.06.2000 Ne
1151)

2.7.2.YCTaHOBKYM A5 KOHBEPCUM NAYyTOHMA 1 obopynoBaHmne, cneuunanbHo pa3paboTaHHoe Nan
NOArOTOB/IEHHOE 4S5 3TOr0

8419899890

BBoAHbIE 3aMeYvYaHuns:

B ycTaHOBKax 1 CUCTEMaX O KOHBEPCUW MIYTOHUS MOXKET OCYLLECTBAATLCA O4HO NN HECKONbKO
npeBpaLlLeHNiA MNAYTOHNS U3 OAHOr0 XMMUYECKOro COeAMHEHNS B APYroe, BKOYas: KOHBEPCMIO HUTpaTa
nnyToHus B PuO2, kouesepcuio PuO2 B PuF4, koHBepcuto PuF4 B MeTananyecknin nayToHUN. YCTaHOBKMN AN1S
KOHBEPCUW MAYTOHMUS 0ObIYHO aCCOLMMPYIOTCS C YCTPOWCTBAMM MO BblAENEHWIO MAYTOHWSA, HO LOJKHbI
TaKXe acCoLMmMpoBaTbCA U C yCTPONCTBaMM Mo NPOM3BOACTBY MAYTOHNEBOro TonanBa. MHOrne Kat4eBble
KOMMOHEHTbI 060pyA0BaHNS YCTAHOBOK A5 KOHBEPCUM MJYTOHNS XapaKTEPHb! 419 HEKOTOPbIX CEKTOPOB
XnuMnyeckon obpabaTbiBatoLLleln NpoMbILWIEHHOCTU. Hanpumep, Buabl 060pyaoBaHMs, NCMOAb3YEMOr0 B 3TUX
npoLeccax, MOryT BKOYaTb MeYn, KapycesibHble NeYyn, peakTopbl C NCEBLOOKUXKEHHbBIM C/I0EM,
MJaMeHHble PeaKTOopHble BaLIHN, XXNAKOCTHbIE LEHTPUGYIN, ANCTUANAUNOHHBIE KOMOHHbI 1 XXUAKOCTHO-
YKNIOKOCTHbIE 3KCTPAKLIMOHHbIE KOJIOHHBI, @ TaK)Ke ropsiyne KaMmepsbl, mep4aToyHble BOKChI 1
MaHUMyNaTopbl. [Janeko He BCE KOMMOHEHThLI UMEKOTCA B "roTOBOM BMAe", 60/bLLUMHCTBO U3 HUX OOJIKHbI
ObITb MOArOTOBJIEHbI COracHO TpeboBaHUAM 1 cneundukaumam 3akasdmka. Ocoboe BHUMaHMe nNpu
NMPOEKTUPOBAHMMN CneayeT yaensTb CneLunasibHbIM BONpocaM paanaLoHHOM 1 TOKCUYHOM Be3onacHoCTK, a
TaK>Xe BOMpOCaM, CBA3aHHbIM C KPUTUYHOCTbIO. B HEKOTOPLIX Ciydasx TpebyeTcs yuuTbiBaTb CeumabHble
MPOEKTHbIE N KOHCTPYKTOPCKME 0COBEHHOCTM AN 3alUThl OT arPeCCUBHbIX CBONCTB HEKOTOPbIX 13
obpabaTbiBaeMbIX XMMMYyeckux BewecTs (Hanpumep, HF). Bo Bcex npoueccax KOHBEPCUMN MYTOHMUS
KOMMOHeHTbl 060pyA0BaHMA, KOTOPbIE CNeLnanbHO He pa3paboTaHbl K He MOArOTOB/EHbI A1 KOHBEPCUN
NAYTOHMSA, MOTYT 6bITb 06 bEANHEHBI B CUCTEMBI, KOTOPbLIE CNEeUNanbHO pa3paboTaHbl AN NOATOTOB/IEHbI
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A5 UCMOMIb30BAHUSA B LIENX KOHBEPCUW MIYTOHUS

2.7.2.1.CneumansHo pa3paboTaHHbIE UM MOATrOTOBIEHHbLIE CUCTEMbI A1 KOHBEPCUM HUTPaTa NAYTOHUSA B
oKecua

8419899890

(JononHeHune no3uumnen - Yka3 MNpe3unaeHTta Poccuinckon ®epepaumm ot 21.06.2000 Ne 1151)
MosCHMTeNbHOE 3aMeYaHune:

OCHOBHbIe onepaumnmn, BXOASLINE B 3TOT NPOLLECC: XPaHEHUE N KOPPEKTUPOBKA NCXOLHOMO
TEXHOJIOrMYeCKOro MaTepuana, 0OCaXx4eHne 1 pa3feeHne TBepAON U XNAKOW (ha3bl, MPOKaJMBaHue,
obpalleHmne C NPoayKTOM, BEHTUNALMSA, obpalleHne C 0TX04aMu 1 ynpaseHne npoueccom. CUCTEMB,
npyMeHsieMble B MpoLecce, ABAAOTCA CneumansHo npucnocobnieHHbIMM TakuM 0bpa3oM, 4Tobbl n3bexaTb
KPUTUYHOCTU U PafnaLMOHHbIX 3h(EKTOB, @ TakXXe CBECTU K MUHMMYMY OMACHOCTM, CBSA3aHHbIE C
TOKCUYHOCTbIO. Ha 6onbLIMHCTBE YCTAHOBOK MO nepepaboTke 3TOT NPOLLECC BKOYAET KOHBEPCUIO HUTPaTa
NAYTOHWA B AUOKCUA MJYTOHUS. B Apyrux ciayyasx npouecckl MOryT BKIOYaTb OCaXXAEHME OKCanaTa
MAYTOHUS WM NEPOKCUAA NIYTOHUS

(JononHeHne NOACHUTENbHLIM 3aMeYvaHneM - Yka3s lMNpe3sngeHTta Poccuiickon ®epepaumm ot 21.06.2000 Ne
1151)

2.7.2.2.CneumnanbHo pa3paboTaHHble an NOArOTOBNEHHbIE CUCTEMbI A5 MPOU3BOACTBA META/INYECKOrO
NAYTOHUS
8419899890

(ODononHeHne no3smumen - Yka3s lMNpesngeHTta Poccuinckon ®epepaumm ot 21.06.2000 Ne 1151)
MosCHMTEeNbHOE 3aMeYaHune:

3TOT npouecc 0bbl4HO BKIKOYAET (DTOPUPOBAHME ANOKCMAA MAYTOHMS, Yalle BCEro C NpMMeHeHnem
BbICOKOAKTUBHOIO (hTOPUCTOr0 BOLOPOAA, C Liesiblo NoyyYeHns hTopmaa niayToHWS, KOTOPbIN
BMOC/IEACTBUN BOCCTAHAB/IMBAETCS C MOMOLLbIO META/INYECKOr0 KaJibLMS BbICOKOM YUCTOThI 10 MOJSTyHEHMNS
MeTaIMYEeCKOro NAyTOHNS 1 pTopuaa Kanbuus B Buae wnaka. OCHOBHbIE onepaunn, BXxogsdwme B 3TOT
npowecc: pTopupoBaHme (Hanpumep, C NpuMeHeHnem obopyaoBaHns, cogep)xalero 6naropogHbie
MeTa bl WM 3aLULLEHHOMO MOKPLITUEM N3 HNX), BOCCTAHOBJIEHME MeTanna (HanpuMep, C MPUMEHEHNEM
KepaMnyeCcKux TUrnen), BOCCTaHOBMEHME WNaKa, obpalleHne ¢ NPoAYyKTOM, BEHTUAAUMS, obpalleHue ¢
0TX04aMu 1 ynpaBneHue npoueccom. CUCTEMBI, MPUMEHSEMbIE B MPOLIECCe, ABASIOTCA CAeunansHo
npucnocobneHHbIMK Taknum 06pa3om, 4Tobbl n3bexaTb KPUTUYHOCTY U pagnaLnoHHbIX 3PHEKTOB, a TakKe
CBECTW K MUHUMYMY OMACHOCTY, CBA3aHHbIE C TOKCMYHOCTLI0. B Apyrmx cayvasax npoueccbl MOryT BKJIO4aTb
(bTopmpoBaHMe oKcanaTa NAyTOHUS UK NEPOKCMAA NAYTOHUS, 3@ KOTOPbLIM C/iefyeT BOCCTaHOB/IEHNE
MeTanna

(donosiHeHMEe MOACHUTENbHBLIM 3aMeYvyaHneM - YKkas lMNpe3ngeHTta Poccunckon ®epepaunm ot 21.06.2000 Ne
1151)

2.7.3.
(Mo3nums ncknyeHa - Ykas Npesngenta Poccunckon ®egepauum ot 21.06.2000 Ne 1151)

2.7.4.
(Mo3unuma ncknoyeHa - Yka3s MNpesngeHTta Poccuinckon ®epepaunm ot 21.06.2000 Ne 1151)

2.7.5.
(Mo3nums ncknyeHa - Ykas lNpesngenta Poccunckon ®egepauum ot 21.06.2000 Ne 1151)

2.7.6.
(Mo3nums ncknayeHa - Ykas MNpesngenta Poccunckon ®egepauum ot 21.06.2000 Ne 1151)
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2.7.7.
(Mo3nums ncknyeHa - Ykas lNpesngenta Poccunckon ®egepauum ot 21.06.2000 Ne 1151)

2.7.8.
(Mo3nums ncknyeHa - Ykas Npesngenta Poccunckon ®egepauum ot 21.06.2000 Ne 1151)

2.8.
TexHonorun, CBA3aHHble CO BCEMU BKJIKOYEHHLIMU B pasnen 2 HacToswero Crincka npeaoMeTaMun

2.9.MporpammHoe obecnevyeHune, CBS3aHHOE CO BCEMU BKJIOYEHHBLIMY B pa3aen 2 HacTosuwero Cnncka
npegMeTamm

(LononHeHne nyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 14.11.2017 Ne 546)

* CMm. pa3gen "Obwue npumedaHus" K Hactoswemy Cnucky. (lononHeHne CHockow - Yka3 Mpe3ngeHTa
Poccuinckon ®epepaumm ot 12.05.1997 Ne 468)

** 3necb n ganee kog TH B3, EASC - KoL egmHoN TOBapHOW HOMEHKIATYPbl BHELLHEIKOHOMUYECKOW
AeATenbHOCTU EBpa3ninckoro sKOHOMMYeCKOro coto3a. ([lonosHeHne CHocKow - Yka3 Mpe3naeHTa
Poccninckon ®eapepaumm ot 14.11.2017 Ne 546)

Obuime KpuTepun nepeaay TeEXHOSIOMMIA
no nepepaboTke, oboralleHnto ypaHa, Npon3BOACTBY TAXE0M BOAbI
(Mompaspen ytpatun cuny - Yka3s MNpesngeHTta Poccuinckon ®epgepauunm ot 04.02.2004 Ne 141)

OnpepenexHnsa TepMUHOB
(NpuMeHUTENbHO K faHHOMY CrnCKy)

1."TexHonorua" - cneyunanbHas MHDOpMaLUs, KoTopas TpebyeTca ans pa3paboTku, NPON3BOACTBA MK
MCcnonb30BaHUsA Noboro NnpegmeTa, BKOYEHHOr0 B CNMCOK. ITa MHGOpMaLmMsa MOXET nepefaBaTbCa B
BUAe "TexXHN4Yeckon nomowm" nam "TexHn4ecknx OaHHbIX".

MNpumeyaHue.

HacTosllee onpeaeneHne TEXHOIOM MM He pacnpoCTPaHAETCs Ha TEXHOJIOMMI0, Haxoasawylocs "B
00bLWecTBEHHOM A0CTOSHUKN", nn "dyHOaMeHTallbHble Hay4Hble CCNeaoBaHns", a TakXKe Ha MHGopMaLIo,
MUHUMAJIbHO HEOBX0AMMYI0 AN OPOPMAEHNSA MAaTEHTHON 3aABKM.

2."TexHn4yeckasa nomoLlb" MOXXeT NPUHMMaTb Takue popMbl, Kak:

obyyeHue;

MepOonpUATHSA MO MOBbILLEHNIO KBaNUpuUKauuu;

npakTn4yeckas noAroToBkKa Kaapos;

npenocTaBneHne paboyen HGopMaLuu;

KOHCYJIbTaTUBHbIE YCIYTU.

"TexHn4yeckas NOMOLLbL" MOXXET BK/OYaTh B cebs nepefady "TeXHNYECKNX AaHHbIX".

3."TexHun4eckne gaHHble" MoryT bbiTb NpefcTaB/eHbl B TakMX hopMax, Kak:

4yepTexu Uam nx Konuu;

CXeMbl;

AVarpamMmmel;

Monenu;

hopmynbl;

TexXHUYecKne NPoeKThl U cneundukalmnm;

CNpaBOYHble MaTepuanbl;

PYKOBOLCTBA N MHCTPYKLMK,

"TexHnyeckme faHHble" MoryT BbITb NpefACTaBfeHbl (3aMKCMPOBaHbI) Ha ByMaXKHbIX HOCUTENSAX UK
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3aPMKCMPOBaHbl Ha MObbIX APYrMX MaTepmrabHbIX HOCMTENAX MO0 Pa3MELLEHbI B YAaNEHHbIX
(pacnpefeneHHbIX) YCTPONCTBAX XpaHEeHUS MHGopMaL K.

4."B 06L4eCcTBEHHOM AOCTOAHMM" 03HAYaeT TEXHOIOMNI0 UK NporpaMMHoe obecneyeHne,
npenoctaBnsemble 6€3 orpaHUYeHni Ha Ux fanbHenlee pacnpocTpaHeHme. (OrpaHnYeHns, cBszaHHbIEe C
aBTOPCKMMM MpaBaMin, HE UCKIKYAIOT TEXHOJIOMMIO MK NporpaMMHoe obecnevyeHne n3 pa3psaga
HaxoAAWmMXcs B 06LLEeCTBEHHOM AOCTOAHMN.)

5."®OyHAaMeHTaNlbHble Hay4YHble NCCNefoBaHMA" 03HaYaloT IKCNepUMeHTallbHble UK TeopeTuYeckue
paboThbl, Beaywmecs, rnaBHeiM 06pa3oMm, C Lesbio Moy4YeHNS HOBbIX 3HaHWUA 06 0CHOBOMOaraLLnx
npUHLUMNax sBAeHNn N HabnoaaeMbix PakTax, HE HanpaBJIEHHbIE B NMEPBYIO 04epPeb Ha OOCTUXKEHNE
KOHKPETHOWN NPaKTUYeCKOM LIean NN peLleHne KOHKPEeTHOMN 3a4ayn.

6."Pa3paboTka" BKJIlOYAET BCE CTaAMun [0 NPON3BOACTBA Takne, Kak: MPOEKTUPOBAHME;

NPOEKTHbIEe UCCnenoBaHns;

aHasIM3 NPOEKTHbIX BAPVMAHTOB;

BblpaboTKa KOHLEMNLUIA NPOEKTUPOBAHMS;

cbopka n ncnbiTaHMe NPOTOTUMOB (OMbITHLIX 06pa3LoB);

CXeMbl OMbITHOrO NPON3BOACTBA;

TexHunyeckasa fOKyMeHTauuns;

npoLecc peann3aunn NPoeKTHbIX AaHHbIX B U3Aenne;

CTPYKTYPHOE MPOEKTMPOBaHNUE;

KOMMJ/IEKCHOE MPOEKTMPOBaHNE;

KOMIMOHOBOYHas Cxema.

7."TMpon3BoACTBO" 03HaYaeT BCe MPOM3BOACTBEHHbIE 3Tamnbl Takue, Kak:

COOPYXXEHUE;

TEXHONOrns NPoM3BOACTBA;

N3roTOBJIEHUE;

WUHTErpupoBaHuE;

MOHTax (cbopka);

KOHTpPOJIb;

NCNbITaHWS;

MeponpusaTnsa no obecneyvyeHnto KavecTsa.

8."cnosib30BaHMe" 03HaYaeT aKCnayaTaumMto, YCTaHOBKY (BKJIK0Yas YCTAHOBKY Ha njowagke),
TexHnyeckoe obcnyXmnBaHme (MPOBEPKY), TEKYLLNA PEMOHT, KanuTajlbHbI PEMOHT UAN MOAEPHM3ALNIO.
9."lpyrne anemeHTbl" 03Ha4YaloT BCE 3/IEMEHTHI, 3@ UCKIIOYEHMEM BOAOPOAA, YPaHa W MaYTOHNS.

(JononHeHne NnyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

10."MporpammHoe obecneyeHne" o3HavyaeT Habop M3 OQHOW NN HECKONLKUX "Mporpamm" nnm
"MuKponporpaMmm", cneumanbHo pa3paboTaHHbIX UM NOAFOTOBEHHbLIX ANA pa3paboTky, NPoM3BOACTBA
1AW MCNonb3oBaHMA Noboro NnpeameTa, BKIYEHHOro B CUCOK, 3apUKCMPOBaHHbLIX Ha KakoM-11bo
0CSi3aeMOM HocuTese.

(OononHeHne nyHKTOM - YKa3 Mpe3naeHTa Poccninckon ®egepaumm ot 01.09.2014 Ne 599)
11."MukponporpamMmma" o3Ha4aeT NocnefoBaTeIbHOCTb 3/1IeMEeHTaPHbIX KOMaH[, XpaHALLNXCA Ha
crneunasbHOM 3aNoOMUHALWEM YCTPONCTBE, UCMOJSIHEHNE KOTOPbIX MHULMUPYETCS 3anyCcKalowen KoOMaHaou,
BBEZEHHOWN B PErNCTP KOMaHA.

(LononHeHne nyHKTOM - YKa3 Mpe3ngeHTa Poccuinckon ®epepaumm ot 01.09.2014 Ne 599)

12."MMporpamma" o3HavaeT nocjiegoBaTe/IbHOCTb KOMaH 415 OCYLLeCTBAeHNs npouecca, npencrassieHHas
B Takomn hopMe, 4TO OHa MOXET ObITb BbIMOJIHEHA 3NEKTPOHHBIM KOMMbLIOTEPOM WM MOXET BbITb
npesBpalleHa B Takylo hopmy.
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(dononHeHne nyHKTOM - Yka3 Mpe3unaeHTa Poccninckon ®Peagepaumm ot 01.09.2014 Ne 599)
O6Lwme npumeYaHns

1. MpHaOoNeXHOCTb KOHKPETHOro ToOBapa WM TEXHONOMMW K TOBapaM U TEXHOIOMUSAM, NOANEXALLNM
3KCMOPTHOMY KOHTPOJIIO, ONpefenseTca COOTBETCTBUEM TEXHUYECKUX XapaKTepPMUCTUK 3TOro ToBapa uim
3TOW TEXHONOM NN TEXHNYECKOMY OMMCaHWIO, NpUBegeHHOMY B rpage "HanmeHoBaHMe" HacToALWEro
Cnucka. Kogbl TH B3] EASC, npusefeHHble B HacTosAweM Crincke, HOCAT CPaBOYHbIA XapakTep.

2. Mepepaya nporpaMmMHoro obecneyeHmns, cneumnansHo pa3paboTaHHOO AWM NOAFOTOBAEHHOMO ANS
pa3paboTKu, NpoM3BOACTBA UM MCNOb30BaHMA toboro npeameTa B CNKUCKe, B TaKOW XXe CTeneHu
NOAJIEXXUT SKCMOPTHOMY KOHTPOJIIO, KaK U CaM 3TOT nNpeaMeT. [1ng nepefaym nporpaMMHoro obecnevyeHuns
NPUMEHSAOTCA TakMe e NPUHLMMLI, KaK U 415 nepegadym TeXHONOrnu.

(OononHeHune pa3zgenom - Ykas MpesngeHta Poccninckon Gegepauun ot 01.09.2014 Ne 599)

(Pa3pen B pepakumn Ykasa Mpe3npeHTa Poccuninckon Pegepaumm ot 14.11.2017 Ne 546)
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