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O0uree pacnpocTpaHeHue
Pycckuit
SI3bIK opurMHaNa: aHTIIMHCKUI

[ononHuTenbHbIW NpoToKoN K CornalwieHunto
Mexay npasutenbcTBoM CeHT-BUHCEHTa
n ['peHaguH n MexxgyHapoaHbIM areHTCTBOM
NO aTOMHOW 3HEPrMn 0 NPUMEHEHNN rapaHTuUm
B CBs13K ¢ [JoroBOpoM O HepacnpoCTpaHEHUN
A0EePHOro opyXxums

1. B HacrosmieM IOKyMEHTE IS CBEACHMS BCEX UJICHOB MPUBOAMUTCA TEKCT JlOMOIHUTETHLHOTO
npotokosa k Cornarmenuio' Mex 1y npasutebcTsom Cent-Buncenra u I'penaaun u MeskIyHapoaHbIM
areHTCTBOM [0 AaTOMHOM »SHEpPruM O TPUMEHEHUU TapaHTUH B cBs3u ¢ JloroBopom o
HEpacHpOCTPAHCHUU SIEPHOTO opy:kust. COBET yNpaBIAIOMIUX YTBEPaAua JJOMOMIHUTEIBHBIN MPOTOKOI
5 mapra 2025 roga. On Obut mommucan 15 ampenst 2025 roma B Kunrcrayne, Cent-BunceHnt u
I'penanunsl, u 20 masg 2025 roxa B Bene, ABcTpus.

2.  Bo ucnonnenue crarpu 17 JlonoaHutenasHoro mporokoia IIporokon Bctynui B cuity 20 mad
2025 roxa nocne ero noanucanus npeacraButessiMu Cent-BuncenTta u I'peHaann u ATeHTCTBA.

! IIpusoauTcs B nokymente INFCIRC/400.



JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEX/Y ITPABUTEJIbCTBOM CEHT-BUHCEHTA U I'PEHA/IVH
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOW SHEPI' MM
O IIPUMEHEHU TAPAHTUIM B CBSI3U C JIOTOBOPOM
O HEPACITPOCTPAHEHUNU AJEPHOI'O OPYXXUA

[NPUHUMAS BO BHUMAHMUE, uro npaButensctBo CeHT-Buncenrta u I'penanun (nanee
nmenyemoe «CeHT-BunceHT u I'peHamuHbl») 1 MeXIyHapOJHOE areHTCTBO IO aTOMHOW SHEPTHH
(nasnee uMeHyeMoe «ATEHTCTBO») ABILIIOTCA yuacTHHKamMu COIJalleHus: 0 IPUMEHEHHH I'apaHTuil B
CBA3U C [IoroBOpOM O HEpaclpoCTpaHEHUH SAEpHOTO opykus (manee mmeHyemoro «CoryaiieHue
0 TapPaHTHSIX» ), KOTOPOE BCTYMIIIO B CHITY 8 stHBaps 1992 rona,

YUUTBIBAS xenanue MexyHapOIHOTO COOOIIECTBA eIIe 00JIee YKPEIUTh PEKUM SICPHOTO
HEpacIpoCTpaHEeHUs] TyTeM TMOBBIIICHNS NeHCTBEHHOCTH W 3()()EKTHUBHOCTH CHCTEMBI TapaHTHM
AreHTCTBa,

HAIIOMUMWHAS, duro ATEHTCTBO TpH OCYIISCTBICHHHM TapaHTHH JODKHO YYHTHIBATh
HEOOXOIMMOCTb: N30eraTh CO3aHHs MPEMATCTBUI SKOHOMHUUECKOMY U TEXHOIOTHYECKOMY Pa3BUTHIO
Cenr-BuHcenTta u ['peHaiMiH WM MEXIYHAPOAHOMY COTPYAHHUYECTBY B OOJIACTH MHPHOH SAEpPHOI
NEeSITEeIbHOCTH; COOJIONATh AEHCTBYIOIINE ITOJIOKEHHUS B 00JacTH OXpaHbl 370POBbs, OE30MaCHOCTH,
(u3nUecKor 3allIUTH, a TAKXKe Ipyrue AeHCTBYIomMe TpeOoBaHUs 0€30IacHOCTH | MpaBa OTAEIBHBIX
JUI; ¥ TPUHUMATh BCE MEpPHI MO 3alIUTe KOMMEPUYECKUX, TEXHOJOTUYECKHX W IPOMBIIIICHHBIX
CEKPETOB, a TaKKe IAPYyroi KoHpUIeHInAIbHONH HH(OpMALKH, KOTOPas CTAHOBUTCSI €My U3BECTHOM,

[MPMHMUMASI BO BHUMAHME, uro gacToTa mpoBeACHUS U HHTCHCUBHOCTH MEPOTIPHUATHH,
YKa3aHHBIX B HacrosimeM [Iporokone, OymyT mOIAepKUBAThCI HAa MHHAMAJIbHOM YPOBHE,
COOTBETCTBYIOIIIEM IIEJIH TOBBIIICHUS IeHCTBEHHOCTH U 3()()EKTUBHOCTH TapaHTHH ATEHTCTBA,

HACTOSIINWM Cent-Buncent u ['peHanuHbl 1 ATEHTCTBO COTIACHITUCEH O HHKECIIEIYIOIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM
N COTJIAIIEHUEM O 'APAHTUSAX

Cratps 1

ITonoxenus CornamieHus o rapaHTHUAX IIPUMCHAIOTCA K HACTOALIEMY HpOTOKOHy B TOM Mmepe,
B KaKOW OHH COOTBECTCTBYIOT ITOJIOXKCHUAM HACTOALIETO HpOTOKOJ'Ia 1 COBMECTHMBI C HUMHU. B cirydac
MIPOTUBOPCYUA MCKIAY IMMOJOKCHUAMUN CornamiesHus o rapanTudax W IMOJOXKCHUAMU HACTOAIIETO
HpOTOKOJ'Ia MMPUMCHSIOTCSA MOJIOKCHUA HACTOALICTO HpOTOKOJIa.

HNPEJOCTABJIEHUE NTHO®OPMALIUHN

Cratbs 2

a. Ceur-BuHCceHT 1 FpeHaI[I/IHLI OpeaoCTaBIAOT AI‘CHTCTBy 3asBJICHUE, COACPIKAIIICEC:

)

iii)

vi)

o01ee onvcanyue 1 HHHOPMALKIO, YKa3bIBAIOLIY0 MECTO IIPOBEACHHS OTHOCAIINXCS K
SAIEPHOMY TOIUINBHOMY LUKITY HAy4YHO-UCCIIE0BATENbCKIX 51
OTIBITHO-KOHCTPYKTOPCKUX PabOT, HE CBA3aHHBIX C SOEPHBIM MaTEpHaJIOM,
OCYILIECTBIISIEMBIX THe-TM00, KOTOpble (DUHAHCUPYIOTCS, HOJIYYWIH KOHKPETHOE
paspelieHle Wil KOHTPOJIMPYIOTCA WM OCYLIECTBISIOTCS 0T uMeHn CeHT-BuHceHTa
u I'penanus;

OTIPEICICHHYI0 ATEHTCTBOM Ha OCHOBE OKHA€MOTO MOBBIIICHUS IEHCTBEHHOCTHU WU
a¢dhexTuBHOCTH 1 corniacoBanHyto ¢ CeHT-BuHcenTOM 1 I'peHaguHamMu HHPOPMAIIHIIO
0 Kacarollleiics rapaHTUil SKCIUTYyaTallMOHHOW JEeATEeIbHOCTH Ha YCTaHOBKaxX U B
MECTax HaXOXJCHHsI BHE YCTAHOBOK, TJIe OOBIYHO UCIIONIB3YETCS SACPHBIN MaTepHal;

o0Ilee ONMCaHHE Ka)KIOro 3JaHHs Ha KaKIOH IUIOIIAJKe, BKJIIOYAsT €ro
WCIIOJIb30BaHUE, W, €CIM 3TOT0 HEIOCTATOYHO — OIMCAHUE €r0o COJICPYKHMOTO.
JT0 onrcaHue BKIIIOYAET KapTy TaKOW IJIOMIAIKY;

OomucaHHe MacirrTaba onepaunﬁ A KaXA0oro MecCra HaxO0XIACHHSA, HMCIOIICTIO
OTHOIICHUEC K NCATCIBbHOCTH, YKaSaHHOﬁ B IIPUJIOKCHUHU Ik HAaCTOALICMY HpOTOKOJ’Iy;

“H(pOpMAINIO, YKA3bIBAIONIYI0 MECTO HAXOXICHHUSI, SKCILTyaTallHOHHOE COCTOSIHHE U
OLICHOYHBIE TOJOBBIC TMPOU3BOJCTBEHHBIC MOIIHOCTH YPaHOBBIX PYIHUKOB U
00OTaTUTENbHBIX YCTAHOBOK W TOPHUEBBIX OOOTATHTENBHBIX yCTAHOBOK U
CYIIECTBYIOLINI TOAOBOI 00bEM MPOU3BOJACTBA TAKUX PYJHHKOB W O0OTaTHTEIHHBIX
yctaHoBOK 17151 CenT-Buncenta u I'penanun B uenom. Cent-Buncent u I'peHagunsl
MPEIOCTABISIOT 10 3apocy ATEHTCTBA JaHHBIE O CYIIECTBYIOIIEM TOJ0BOM 00BbeMe
MPOM3BOACTBA  OTHENBHOTO  PYOHHKAa Wi  OOOTaTUTENBFHOW  YCTAaHOBKH.
[IpenocraBneHne 53Toii uHpoOpMalMK HE TpeOyeT BeACHHS IOAPOOHOTO yueTa
SIIEPHOTO MaTepuana,

I/IH(l)OpMaI_II/IIO OTHOCHUTCJIIbHO UCXOAHOI'0 MaTCpuaia, KOTOpLIﬁ €IIC HC JOCTUT COCTaBa
U YUCTOTBI, KOTOPBLIC ACIAIOT €ro IMPUTOAHBIM IJid H3TOTOBJICHUA TOIIJIMBA WJIN
HU30TOITHOI'O O6OI‘aH_[eHI/I$I, BKJIFOYAKOIIYIO:

a) KOJINYECTBA, XUMHMYECKHH COCTaB, HCIIOIb30BAHUE WM MPEANOJaracMoe
UCTIOJIB30BaHUE TAKOrO0 MaTepuana, HE3aBUCHUMO OT €ro SAEPHOro HIN
HESZCpHOTO  HCIONB30BAaHUA, [UISI KaXJOr0 MeCcTa HaXOXKIEHUS B
Cenrt-Buncente u ['peHaagnHax, B KOTOPOM TaKOil MaTtepuan NpUCYTCTBYET B
KOJINYECTBAX, NPEBBIMIAIONINX JECiITh METPUYECKHUX TOHH ypaHa H(WiIN)



vii)

b)

c)

JBA/IIATh METPUYECKUX TOHH TOPHS, a UIA JPYTUX MECT HaXOXKISHHUS C
Kom4yecTBaMu OoJiee OJTHOW METPHIECKON TOHHBI — 00IIIee KOJMIECTBO IS
Cenr-Buncenta m ['peHagumH B 1ENOM, €ClM 3TO 00Iee KOJIHMYECTBO
MIPEBBIIIAET JECATh METPUYECKHX TOHH YpaHa WIM ABAALATh METPHUECKUX
ToHH Topuia. llpemocraBnenme sToi wH(MOpManuu He TpeOyeT BemeHUs
OAPOOHOTO yUeTa SASPHOTO MaTepHaa;

KOJMYECTBa, XUMUYCCKUN COCTAB M MyHKT HAa3HAUCHUS KaXKIIOM PKCIOPTHOM
noctaBku n3 CeHT-BuHCceHTa 11 ['peHaH Takoro Matepraa Uit KOHKPETHBIX
HESJICPHBIX MelIel B KOJMYECTBAX, IPEBHITIAIONTIX

1) ACCATb MCTPUUYCCKUX TOHH YypaHa, WIK JIA TIIOCJICAO0BATCIbHBIX
9KCIIOPTHBIX IMOCTABOK ypaHa U3 Cenr-Buncenra u FpeHa,Z[I/IH B OAHO
1 TO K€ rocyaapCTBO, KaxKaas U3 KOTOPBIX MCHEC NCCATU METPUICCKUX
TOHH, HO CyMMa KOTOPBIX HPEBBIIACT ACCATH METPUYCCKHUX TOHH B
TCUYCHUEC IroJaa,

2) JIBaIllaTh METPUYECKUX TOHH TOPHUS, WU JJIs MOCIEI0BaTEIIbHBIX
AKCIIOPTHBIX TTOCTaBOK Topus u3 CeHT-BuncenTa u ['penanuy B 01HO
U TO XK€ TOCYJapcTBO, Kaxdas M3 KOTOPBIX MEHee [BajlaTH
METPUUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET JBaAUATh
METPUUYECKUX TOHH B TEUEHHUE T'0J1a;

KOJIMYECTBa, XMMUUECKHUI COCTaB, MECTO HAXOXKICHHUS B HACTOSIIEE BPeMs U
WCTIONB30BaHNUE HIM TPEIOoIaraeMoe HCIOIb30BaHUE KaXKIIOW WMITOPTHOM
noctaBku B CeHT-BunCceHT u [ peHannHBI TAaKOTO MaTepraa sl KOHKPETHBIX
HESICPHBIX IeNIel B KOJTMYECTBAX, IMPEBBIIIAIONINX:

1) JIeCATh METPUYECKUX TOHH ypaHa, WIW JUIsl THOCIEAOBATEIbHBIX
WMIIOPTHBIX MMOCTaBOK ypaHa B CeHT-BunceHT u [ peHannHbI, KaXkaas
M3 KOTOPBIX MEHEE JECSITH METPHUYECCKUX TOHH, HO CyMMa KOTOPBIX
MPEBBIMIACT ACCITh METPUUECKUX TOHH B TEUCHHE T0/1a;

2) NBAANATh METPUYECKUX TOHH TOPHWS, WIN IS TMOCIEIOBATEIBHBIX
UMIIOPTHBIX TOCTaBOK Topust B CeHT-BuHceHT u [ penaannel, kaxaas
U3 KOTOPBIX MEHEE JIBAaIIaTH METPHUUECKUX TOHH, HO CyMMa KOTOPBIX
MPEBBITIACT B3 IIATh METPHUECKUX TOHH B TEUEHHUE T0J1a;

IpH TOM TIOHMMAaHWH, YTO TMIPEJCTaBIeHHe HHPOpPMANUKM O TaKOM MaTepuale,
MIPETHA3HAYCHHOM JIJIsI HESIIEPHOTO KCIIONB30BAHUS, TOCJIE TOTO KaK OH JOCTHUTHET
OKOHYATEILHOU ()OPMBI CBOCTO HESJICPHOTO UCIIOJIB30BaHU, HE TPEOyeTCs;

a)

b)

MH(GOPMAIUIO OTHOCHTEIHHO KOJHYECTB, BUAOB HCITONB30BAHUS U MECT
HaxOXICHUS SICPHOTO MaTepuaia, OCBOOOXKICHHOTO OT TapaHTHHl BO
ucrnonHenue cratbu 36 CornameHust 0 rapaHTusx;

WH(GOPMAIMIO OTHOCHTEIBHO KOJNWYECTB (KOTOpas MOXET HMETh (opMy
OIICHOK) W BHJOB WCIOJB30BaHHS B KKIOM MECTE HAXOXICHHS SOEPHOTO
Marepuaia, 0CBOOOKICHHOTO OT TapaHTHI B COOTBETCTBUU €O cTatheit 35 (b)
CornamreHus o rapaHTHUsIX, HO ellle He HaXOAAIIerocsi B OKOHYaTeIbHOU opme
JUTA HESIAEPHOTO NCIIONB30BAHMS, B KOJIMYECTBAX, MPEBBIMIAIONINX YKa3aHHbIE
B ctaTthe 36 Cornamenus o rapanTusx. [IpenocraBnenue 3Toil nHGOpMAIUH
He TpeOyeT BeJeHUs TOAPOOHOTO yueTa AepHOT0 MaTepHrana;



viii)

WH(GOPMAIMIO OTHOCHTEIBHO MeCTa HaXOXJIEHHUS WM JanbHeimeld o0paboTKu
OTXOJIOB CPEIHET0 WM BBICOKOTO YPOBHS aKTHBHOCTH, COAEPIKANINX ILTYyTOHHA,
BBICOKOOOOTAIIEHHBI ypaH WIN ypaH-233, B OTHOLICHWH KOTOPHIX HPUMCHEHHE
rapaHTuii ObLTO MpEeKpalleHo BO HcroiHeHue ctaTthu 11 CornameHus o rapaHTHsX.
Jnig mienu maHHOTO MYHKTa «JIanbHelmras oO0paboTKay He BKIIOYAET MEepeyHnaKkoBKY
OTXOJ0B WM HX JajbHeWllee KOHAWIMOHHPOBAHME, HeE IpeaycMaTpuBaloliee
pa3eneHus JEMEHTOB, ISl XpaHEHUs WU 3aXOpOHEHHUS;

CIEyIoNyl0  HWH(OpPMAIMI0  OTHOCHUTENBHO  COTJIACOBAaHHOTO  O0OpYJIOBaHHUSA
Y HeSIEPHOr'0 MaTepHualia, NepeurciIeHHbIX B mpuioxkenuu 11:

a) 0 KaxKJIou 3KCHOpTHOI>'I nocraBke n3 CeHT-BuHCceHTa H FpeHa}II/IH TaKoro
060py,Z[OBaHI/I$I " MaTcpuaia: I/I,Z[GHTI/I(i)I/IKaLII/ISI, KOJIM4YECTBO, MECTO
IpeaIoIaracMoro MUCIojJab30BaHUA B IroCyaapCTBE-I10JIy4YaTelIC U JaTa UJIN B
COOTBETCTBYIOIIHUX ClIyYadX OXUOacMasa gara SKCHOpTHOﬁ IIOCTaBKU,

b) 10 KOHKPETHOMY 3ampocy ATEHTCTBa, moaTBepkaeHne CeHT-BUHCEHTOM H
I'peHagunaMu  Kak  UMIOPTHPYIOIIUM  TOCYyJIapcTBOM  HMH(OpMAIUU
OTHOCHUTEIIFHO 3KCIIOPTa TAKOTO 000pyAoBaHus U MaTepuaia B CeHT-BuHceHT
u ['peHagnHbl, MpeIoCTaBIeHHOW AT€HTCTBY APYTUM T'OCYJapCTBOM;

o0mIre TUTaHBl HAa TIPEACTOSIIUN NECATHICTHHHA TepUOJl, UMEIONINEe OTHOIICHUE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IHMKIJIA (BKIIOYAs TUIAHUPYEMBIE OTHOCSIIHECS K
SIIEPHOMY  TOIUIMBHOMY  IIMKIY  HAYYHO-UCCIEAOBATEIBCKME UM OMBITHO-
KOHCTPYKTOPCKHE  paboThl), KOTZa OHU  YTBEPXKACHBI  COOTBETCTBYIOUIUMHU
KoMIeTeHTHBIMH opranaMu B CeHT-BuncenTe u [ peHannHax.

Cent-Buncent u ['peHaanHbI puiaraloT Bce pa3yMHbIE YCHUIIHS, C TEM YTOOBI MPEIOCTaBUTh
ATEHTCTBY CJeIyIOIIy0 HHPOPMAIIHIO:

i)

of1ee onvcaHue U MHYOPMALKIO, YKa3bIBAOIIY0 MECTO IIPOBEACHUS OTHOCAIINXCA K
SIIEPHOMY  TOIUIMBHOMY  LMKJIY  Hay4HO-UCCIEIOBATENbCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa0OT, HE CBA3aHHBIX C SACPHBIM MaTepUaIOM, KOTOPbIE KOHKPETHO
OTHOCSTCS K 000TalIeHNIO, IepepaboTKe sIIEPHOTO TOIUIMBA HITH K 00pabOTKEe OTXOH0B
CpPEOHET0 WM BBICOKOTO YPOBHS aKTHUBHOCTH, COJIEP)KAIMX  IUTyTOHHH,
BBICOKOOOOTAIEHHBI ypaH WM ypaH-233, OCYIIECTBIsIEMBbIX TIle-Tiubo B
Cenr-Buncente u I'peHanmHax, HO KOTOpble HE (MHAHCUPYIOTCS, HE IOJIyYHIIN
KOHKPETHOTO pa3pelieHus WM He KoHTpoiupyworcs CeHT-BuHcenToM n
I'penanunamu wnu He ocyuiecTBIsAOTCSA OT UMeHU CeHT-BuHcenTa u I'penagun. J{ns
LEeN JaHHOTO IyHKTa «00pa0oTKa» OTXOJOB CpPEAHEr0 WM BBICOKOTO YPOBHS
aKTUBHOCTH HE BKIIOYAeT MEPEYNaKOBKY OTXOJOB WM UX KOHIUIMOHHPOBAaHHE,
He NpeAyCMaTPUBAIOLIee pa3felIeHHs 3JIEMEHTOB, U XpaHEHHSI HIIH 3aXOPOHCHH.

obImee omucaHWe NEATCTLHOCTH W CBEICHHS O JIMIC WIM OpraHW3aIlHH,
OCYIIECTBISIONIUX TaKyI0 JCSATEIBHOCTh, B OIPEACICHHBIX ATEHTCTBOM MECTax
HAXOXKJICHUS 32 MpeJeNlaMy TUIOIIAJAKH, KOTOPBIC, 0 MHEHUIO ATEHTCTBA, MOTJIU ObI
(byHKIIMOHANBHO OBITh  CBSI3aHBl C  JACATEIBHOCTHIO Ha O3TOM  IUIOMIAJKE.
IIpenocraBnenne Takoil WHGOPMAIMH SBIACTCS MPEIMETOM KOHKPETHOTO 3ampoca
ArentctBa. OHa NPEOCTABIACTCS B KOHCYJIBTAIIMN C ATEHTCTBOM M CBOEBPEMEHHO.

ITo 3ampocy ArenrcrtBa CeHT-BuHCeHT M ['peHaMHBI Aal0T YTOYHEHHUS WM Pa3biACHEHUS
nr000i1 nH(pOpMAaLIUH, TPEJOCTABICHHON B COOTBETCTBUH C HACTOSIICH CTaThel, B TOW CTEIICHH,
B KOTOPOW OHA UMEET OTHOILEHHUE K LIETN TapaHTHil.



Cratpa 3

Cenr-Buncenr m ['peHamuHbl TpenocTaBIIOT AreHTCTBY B Teuenwe 180 mHe# mocme
BCTyIUICHUsI B cwily Hacrosimero IIporokona wuH(oOpMainuioo, O KOTOPOH TOBOPUTCS B
crathe 2.a.(1), (iii), (iv), (v), (vi)(a), (vii) 1 (X) 1 B cTaThe 2.b.(1).

Cenr-BunceHT m ['peHanIWHBI TPEIOCTABISIIOT ATEHTCTBY MO 15 Mas Kakmgoro roaa
OOHOBJICHHYIO HWH(OpPMAIMIO, O KOTOPOH T'OBOPUTCS B IIYHKTE a. BBINIC, 3a MEPHOJ,
OXBAaTHIBAIOIIMNA MPEALICCTBYIONINN KaleHnapHeld roj. Ecnu paHee mnpenocTaBieHHAs
nH(popMaIus octanack 6e3 n3meHnenuii, CeHr-BuHceHT u ['peHaquHbl YBEOMIISIOT 00 3TOM.

Cent-BunceHTr u ['peHaguHbl TPEOCTABISIOT ATEHTCTBY 10 15 Mas Kaxaoro rojaa
nH(pOpMaIIo, OmpeneneHHyr0 B cratke 2.a.(vi)(b) u (c), 3a mepuon, OXBaTHIBAIOIIUI
MPENIECTBYIOIINI KaJleH1apHbIN TO/I.

Cent-BuHceHT W ['peHaJivHBI €XKEKBAPTAIBHO TMPEAOCTABISIOT ATEHTCTBY HWH(OpPMAIHIO,
OTIPENICIICHAYI0 B cTaThe 2.a.(ix)(a). OTa wHbOpMANHUS TNPEIOCTABISICTCS B TCUCHHUE
IIECTUCCITH JHEH MOCTIC OKOHUAHUS KaXKIOr0 KBapTaa.

Cenr-BuHceHT u ['peHaJMHBI MPEOCTABISIIOT ATEHTCTBY MH(GOPMAIUIO, ONPEICICHHYIO B
ctatbe 2.a.(viii), 3a 180 gHeW 10 OCYIIECTBICHMS IanbHEHIIeH o0paboTKu, u 10 15 Mas
KQXK0T0 T0/1a HHPOPMAIHI0 00 U3MEHEHHSIX MECT HaXOXKJCHHS 33 TIEPUOJI, OXBATHIBAIOIIIHIA
MPEIECTBYIOIIUI KaTeHIapHbII o/,

Cenr-BuncenT u ['peHaauHbl M ATEHTCTBO JOTOBapUBAIOTCS O BPEMEHH M YacTOTe
MpeocTaBIeHus NH(GOPMAIUH, OTIPEAeTICHHON B cTaThe 2.a.(ii).

Cent-BuncenT u ['peHaquHbl NPEOCTABISIOT ATCHTCTBY HH(OPMAIMIO, ONPEACICHHYIO B
ctarbe 2.a.(ix)(b), B TeUeHUE MIECTHAECATH JHEH MOCIe MOCTYIUICHHS 3allpoca OT ATEHTCTBA.

JTOHMOJHUTEJBHBIN JOCTYII
Cratpg 4

HI/I)KCCJ'ICZ[yIOH_Iee MPUMCHSCTCA B CBA3U C OCYHICCTBJIICHUCM JOIMOJHUTEIBHOTO AOCTYyIIa B

COOTBETCTBHU CO CTaTheH S5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT eI MEXaHUCTUYCCKU UIIU CUCTEMATUYCCKU IIPOBEPATH I/IH(bOpMaL[I/IIO,
) KOTOpOﬁ TOBOPUTCA B CTATHC 2, OJHaKO ATEHTCTBO UMEET AOCTYII K:

1) nr000My MecTy HaxOXKICHHS, 0 KOTOPOM TOBOpHTCS B cTathe 5.a.(i) wmm (ii), Ha
BBIOOPOYHOH OCHOBE C LENIbI0 OOECHEYCHUS YBEPEHHOCTH B OTCYTCTBHH
HE3asBJICHHBIX SJEPHOTO MaTepHaia 1 AeATeIbHOCTH;

i) T000MY MECTY HaxOXJICHHUS, 0 KOTOPOM TOBOPHUTCA B CTaThe 5.b. WK C., B IENAX
pelleHnsl BOMPOCa, CBSI3aHHOIO C IMPaBWIBHOCTBIO M IIOJIHOTOW HH(OpMAaLuH,
MPEIOCTAaBICHHON BO HCIONHEHHWE CTaTbl 2 WIM B HENAX YyCTPaHEHHUS
HECOOTBETCTBUSI, CBA3aHHOTO C 3TOM WHpOpMAIUEH;

iii) TF000MY MECTY HaXOK/IEHHs, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a.(iil) B TOH CTENeHH,
B KOTOPOH 3TO HEOOX0AMMO ATEHTCTBY JUIsl TIOATBEPXKACHUS ISl LENeil rapanTHid
3asBrnenns CeHT-BuHceHTa M I'peHamH O craTyce YCTQHOBKM WM MecTa
HAXOJK/ICHUS BHE YCTAHOBOK, TJI€ paHee 00BIYHO CIONIB30BAJICA SIEPHBII MaTepual,
KaK CHATBIX C 3KCILTyaTalnH;



i) 3a HCKITIOYCHHUEM CITy4aeB, yKa3aHHBIX B MyHKTE (i) HUKe, ATEHTCTBO HAIPaBIsET
Cenr-Buncenty u I'peHaguHaM npeIBapHTENIbHOE YBEIOMJICHHE O JIOCTYIE IIO
Kpaiiueii mepe 3a 24 4Jaca;

ii) B OTHOIIICHUH JOCTYTIA K JIFOOOMY MECTY Ha TUIOIIAIKe, KOTOPHIH 3allpalimBacTCs B
COYCTAaHHH C MOCEMICHUSIMU JUISI POBEPKH HH(POPMALUU O KOHCTPYKIUHM WU C
WHCTICKIVSIMY JUIS CHCIMANIBHBIX [EJIeH WM OOBIYHBIMUA WHCIICKIMSIMH Ha 3TOM
TUTOIAJIKE, CPOK MPEABAPUTEIBHOTO YBEJOMIICHHSI, €CITH ATEHTCTBO oOpamaercs ¢
3ampocoM 00 3TOM, COCTaBIIsieT, MO KpaiHeW Mepe, JBa dYaca, OJHAKO B
UCKJIFOUUTEIBHBIX 00CTOATEIBCTBAX, MOKET COCTABUTH MEHEE JIBYX YacOB;

MMpEeABAPUTECIIBHOC YBCIAOMIICHUEC HAIIPABJISACTCA B IMMCBMCHHOM BHIAC M B HCM KOHKPETHO
YKa3bIBAOTCA MNPUYUHBI JOCTYyIIA U ACATCIBHOCTb, KOTOpAasA JOJI’KHA OBITH OCYLICCTBJICHA BO
BPEMs TAKOI'0 JOCTYyTIIa,

B Cllydyae BONpOCa WJIM HECOOTBETCTBUS ATEHTCTBO IpenoctaBisier CeHT-Buncenty u
['penaguiHaM BO3MOXKHOCTBH JaTh Pa3bsCHEHHWE M CIOCOOCTBOBATH PELICHUIO STOrO BOMpOCa
WIH yCTPAHEHUIO 3TOT0 HECOOTBETCTBUA. Takas BO3MOXKHOCTH OYIET MPemoCTaBISATHCS IO
HaIpaBJIeHHUS 3arpoca O IOCTyIe, €CIH TOIbKO ATEHTCTBO HE COYTET, YTO 3a/IepKKa B
MIPEeIOCTaBICHUH JOCTYTa, BO3MOKHO, HAaHECET yIIepo LeiH, ¢ KOTOPO 3ampamrBaeTcs 3TOT
nmoctyt. B moOoM cirydae ATEHTCTBO He JeflaeT KaKUX-ITHOO BRIBOJIOB B OTHOIIEHUH BOIIPOCa
WIA HECOOTBETCTBUSA a0 Tex mop, moka Cenrt-Buncenty u ['peHagmnam He Oyner
MpeIoCTaBIeHa TaKkasi BO3SMOXKHOCTE;

ecmu ¢ Cenr-Buncentom u ['peHamuHaMu He MOCTUTHYTO WHOW JIOTOBOPEHHOCTH, JOCTYII
OCYIIECTBIISAETCS TOJIBKO B OOBIYHOE pabodee BpeMs;

Cent-BuncenT u ['peHaguHbpl UMEIOT MIPaBO HAa COMPOBOXKICHUE MHCIEKTOPOB ATEHTCTBA BO
Bpemsl foctyna mnpenctaBurensmMu CeHT-BuHceHTa n I'peHaguH mpH YCIOBWH, YTO 3TO HE
3a/Iep’)KUBaeT BBIIIOJIHEHUE WHCIIEKTOpaMH CBOMX (QYHKIMA WM WHBIM 00pa3oM He
MIPETIATCTBYET ATOMY.

Cratbs 5
Cenrt-BunceHT 1 [ peHauHBI IPEIOCTABISAIOT ATEHTCTBY JOCTYII K:
1) M000My MeCTy Ha TUIOIIAJIKE;

i1) mo00OMy MECTy HaxoXieHus, ompeneneHHoMmy CeHnr-BuHcenTOM m I'peHagmHamMu B
COOTBETCTBHH CO cTaThel 2.a.(v)—(viii);

iii) MOOOH CHATOM C SKCIUTyaTallid YCTAaHOBKE WJIH CHITOMY C OKCIUTyaTallid MECTy
HaxXOKJCHUS BHE YCTAHOBOK, 7l paHee 0OBIYHO MCIIOJIB30BANICS SICPHBIH MaTepHa;

moboMy MeCTy HaxokaeHus, omnpeneneHHomy CeHT-BuHcentoM wu ['peHanmHamMu B
COOTBETCTBHHM €O cTaTheit 2.a.(1), craTtheit 2.a.(iv), crarbeit 2.a.(ix)(b) wmm crartbei 2.b.,
IIOMUMO T€X, 0 KOTOPBIX TOBOPHUTCS B ITyHKTE a.(1) BBINIE, IPH YCIOBHH, 4TO, eciii CeHT-
BuncenT u I'peHaiuHbl He IMEIOT BO3MOXHOCTH IPEIOCTaBUTh Takow AocTyrl, CeHT-BuHCceHT
u 'peHaanHBl IpUIaraloT Bce pa3yMHbIC YCHIIMS I He3aMeIIUTENFHOTO YIOBICTBOPCHHUS
TpeOOBaHM ATEHTCTBA C IIOMOIIBIO HHBIX CPEJICTB;

TM000MY MECTY HaXOXKICHUS, OTIPENICIIEHHOMY ATEHTCTBOM, IOMUMO T€X MECT HAXOXKICHUS, O
KOTOPBIX TOBOPHUTCS B IyHKTaX a. M b. BeIIe, B mesax oTOOpa mpod OKpyIKaromied Cpeasl B
KOHKPETHOM MeCTe HaXOXXICHHs TpU YCIOBWH, 4TO, eciii CeHT-BuHceHT u ['peHanuHbl He
MMEIOT BO3MOKHOCTH MIPEJOCTAaBUTh Takol noctym, CeHT-BuHceHT u [ peHaanHbl mpuiiararoT



BCC PA3YMHBIC YCWIHA JISI HC3aMCIJIUTCIIBHOI'O YAOBJICTBOPCHUA Tpe60BaHHﬁ AreHTCTBaA B
MIPUIICKAIINX MECTAX HAXOXICHUA UJIU C IIOMOIIBIO UHBIX CPEIACTB.

Cratpdg 6

[Ipn ocymiecTBIEHHH CTaTbl 5 ATEHTCTBO MOXET BBIMIOJNHATH CIICAYIONIAE BHJIBI

JESITENLHOCTH:

a.

B OTHOIIICHUH JTOCTYIIA B COOTBETCTBHUH CO cTaTheil 5.a.(i) v (iii): BU3yallbHOE HAOIIIOICHUE,
0TOOp MPOO OKPYIKAIOIICH CPEIbl; UCTIONB30BAHNE YCTPOMCTB )it OOHAPY)KEHUS U U3MEPCHUS
paauanuy; onevaTbiBaHUE W MIPUMEHEHHUE JAPYTUX UACHTU(UIUPYIONIMX U YKa3bIBAIOIIUX Ha
BMEIIATEIHCTBO YCTPOHCTB, ONpeeIeHHBIX B JIOMOTHUTENBHBIX MTOJIOKEHUAX; U IPUMEHEHHE
JIPYTUX OOBEKTUBHBIX MEp, TEXHUUYECKAs OCYIIECTBUMOCTh KOTOPHIX ObLIa MOATBEPKICHA U
WCIOJb30BaHUE KOTOPHIX OBUIO coryacoBaHo COBETOM YNPAaBISIOMIMX (J1alee UMEHYEMBIM
«CoBer») 1 Tociie KOHCYIbTanui Mexy AreHTcTBoM u CeHT-Buncenrom u ['peHannHamu;

B OTHOIIIEHUH JIOCTYIIa B COOTBETCTBHHM CO CTaThel S.a.(i1): BU3yalibHOE HAOJIOICHHUE; TOACUET
YUETHBIX €IMHMIl SACPHOTO MaTepHuaja; Hepaspyllalolue H3MEepeHus u oTOop mpoo;
HCTIOJIb30BaHUE YCTPOMCTB Al OOHAPYXKEHUS W M3MEPEHUs pagualluy;, U3y4eHHE YUETHbIX
JOKYMEHTOB, KacaroluXcs KOJUYECTBAa, MPOUCXOKICHHUS U pa3MeIleHus] MaTepuana; oToop
npo® OKpyKalomied cpeabl; W NPUMEHEHHWE JAPYTHX OOBEKTHUBHBIX Mep, TeXHHYecKas
OCYILIECTBUMOCTh KOTOPBIX OBbLTIa TOATBEP)KACHA M HCIONb30BAaHME KOTOPBHIX OBLIO
corimacoBaHo COBETOM U TOCe KOHCYNbTaluil Mexay AreHTcTBoM U CeHT-BuHCEHTOM H
I'penagunamuy;

B OTHOIIICHHUH JOCTYyTIa B COOTBETCTBUH CO CTaThel 5.b.: BU3yanbHOE HaOII0IeHIE; OTOOD TTPO0
OKpY>KaIOIIEeH Cpeibl; UCIOIb30BaHUE YCTPOMCTB Il OOHAPYKCHUS U U3MEPCHHUSI paJHalliu;
M3yUYeHHE KACAIOIIUXCS TAPAHTHH MPOU3BOJCTBEHHBIX U OTIPY30YHBIX YUCTHBIX TOKYMCHTOB;
W TIPUMEHEHHE JPYTUX OOBEKTHBHBIX MeEp, TEXHHYECKash OCYIECTBUMOCTh KOTOPBIX ObLia
MOJTBEPXKICHA W HCIOJb30BaHHE KOTOPBIX ObUIO coryacoBaHo CoBeTOM M TOCIHe
KOHCYJbTanui Mexy ArenrctBoMm u Cent-Buncentom u ['penanqunamu;

B OTHOIIIEHUH JOCTYIIa B COOTBETCTBHHU CO CTaTheil 5.c.: 0TOOp Mpob OKpy’Karoliei cpesbl U B
cilydae, eclid pe3ysIbTaThl HE MO3BOJISIIOT PEIMIUTh BOMPOC WM YCTPAaHUTh HECOOTBETCTBHE B
MeCTe HaXOXAEHHsI, OTIPEACICHHOM ATEHTCTBOM BO HCIIOJIHEHUE CTAThH 5.C., HCIIONb30BaHHE
B 3TOM MECT€ HaXOXAEHHs BH3YaJbHOTO HAOJIOAEHMs, YCTPOHCTIB Uil OOHAapy>KeHHA H
U3MCPCHUA paaualiukd W IMPUMCHEHUC TII0 COIJIaCOBAHUIO MCEKIY Cenr-Buncenrom u
I'penaguHamMu 1 ATEHTCTBOM JIPYTUX OOBEKTUBHBIX MeED.

Cratbs 7

ITlo mpocrbe Cent-Buncenta u ['penagun ArentctBo u Cenr-Buncent n ['penagunbl
JIOTOBApUBAIOTCS B OTHOIIIEHUH PETYIIMPYEMOT0 JIOCTyIa B paMKax Hacrtosiero [Iporokona c
LEeNbI0 TPEJOTBpAIlEHUs] PACKPBITHS YYBCTBUTEIBHOH C TOYKH 3pEHHUS SIAEPHOTO
pacmpocTtpaHeHus] HUHPOPMAIMH, BHIOIHEHHS TpeOOBaHUI Oe30macHOCTH WiN (pr3ndecKoit
3alUTHl WM C UENbI0 00eCTIeUueHHs 3allUThl HAXOMSIIEHCS B YacTHOH COOCTBEHHOCTH WIIH
KOMMEpPYECKH YYBCTBHUTENBbHON WHGopMmarwu. Takwe IOTOBOPEHHOCTH HE MPEMATCTBYIOT
ATEHTCTBY OCYIIECTBIIATh JESTEIBHOCTh, KOTOpas SBISETCS HEOOXOAMMOM [T 0OecTieueHHs
yOemuTeNbHOW YBEPEHHOCTH B OTCYTCTBHHM HE3asBICHHBIX SICPHOTO Marephaia |
JeSITETFHOCTH B COOTBETCTBYIOIIEM MeCTe HaXOXKISHIsI, BKIIOYas pelIeHne JIIo00ro Bompoca,
OTHOCSIIIEroCs K MPAaBUIBHOCTH M MOJHOTE WHPOPMAIH, O KOTOPOI TOBOPUTCS B CTaThE 2,
WIN YCTpaHEHHUE HECOOTBETCTBHUS, OTHOCSILETOCS K 3TOH HHPOPMAIHH.

Cenr-BuHceHT 1 ['peHaiuHBI MOTYT TP IPEIOCTABICHUH HH(POPMALIUH, O KOTOPOH FOBOPUTCS
B CTaThe 2, NHPOPMHUPOBATH ATCHTCTBO O MECTaX Ha IJIOMIAJKE UM B MECTE HAXOXKICHH, Ha
KOTOPBIX MOXET IPUMEHSATHCS PEryINpyEMbIH JOCTYTI.



C. Jlo BcTyIuieHus: B CriTy JIFOOBIX HE0OXoauMbIX JlomoaHuTenbHBIX nonoxeHnid CeHT-BuHCeHT
u ['peHagrHBI MOTYT IPUOETHYTH K PETYIHPOBAHUIO JOCTYIIA B COOTBETCTBHH C MOJIOKEHUSIMHU
ITyHKTA a. BBIIIE.

Cratba 8

Huuro B Hacrosmem Ilporokone He mnpensatctByer CeHt-Buncenty u ['penannnam
MPEAOCTaBISATH ATEHTCTBY JOCTYIN K MECTaM HaXOXJACHUSI B JOTIOJTHEHUE K TEM, O KOTOPBIX TOBOPUTCS
B CTaThsiX S U 9, WIKM MPOCUTh ATEHTCTBO O MPOBEJAEHUU JIEATEIBHOCTH MO MPOBEPKE B KOHKPETHOM
MECTE€ HaXOXIEHHUs. ATEHTCTBO HE3aMEIJIUTENBHO TpUjaraeT BCE pa3yMHBIC YCHUIIUS IS
OCYIIIECTBIICHHUS JICHCTBUI B COOTBETCTBUHU C TAKOW MPOCHOOM.

Crarbs 9

Cenrt-BuHceHT u I'peHasinHBl MPEAOCTABISIIOT ATEHTCTBY AOCTYI K MecTaM HaxOXICHHS,
oTpeieieHHBIM ATEHTCTBOM I 0TOOpa P00 OKpYIKaIOIIeH cpeabl Ha OOIUPHON TEPPUTOPHH, TTPU
ycrnoBum, 49to ecnu CeHT-BuHCeHT m ['peHawHBI HE MMEIOT BO3MOXKHOCTH TPEIOCTaBUTH TaKOM
noctymn, To CeHT-BuHceHT U ['peHauHbI MpUiIararoT BCe pa3yMHbIE YCHIIUS JAJIS YOBJIETBOPEHHUS
TpeOOBaHM ATEeHTCTBa B aJbTEPHATUBHBIX MECTaX HAXOXKICHUS. ATEHTCTBO HE 3alpallliBacT TaKon
JIOCTYTI IO T€X ITOp, TIOKa 0TOOP TTPO0 OKPYIKAOIIEH Cpe bl Ha OOIIMPHOMN TEPPUTOPHUH U TIPOIIC Ty PHBIE
MepBHI JUIS €T0 MpoBeIeHNs He 0,100peHbI COBETOM U HE TPOBEICHBI KOHCYIbTAIUN MEXAY ATEHTCTBOM
u Cent-Buncenrom u I'peHagunamu.

Cratbsa 10

ArentcTtBo nHpOpMHUpyeT CeHT-BHuHCEHT 1 ['peHaanHbI 0:

a. NeATETHPHOCTH, OCYIIECTBICHHON B paMKax HacTosmero IIporokoia, BKITtoYas AesITEIbHOCTh
B OTHOIIIEHUH JIIOOBIX BOIPOCOB WM HECOOTBETCTBHM, KOTOPHIE ATEHTCTBO JOBEIO 10
cBeneHust Cent-BuncenTa u ['penanus, B npeaenax mMeCcTUACCITH THEH MOCIE OCYIIIECTBICHUS
ATEHTCTBOM 3TOH JIEATEIHLHOCTH,

b. pe3ynbTaTax ACSITeIbHOCTH B OTHOIICHUH JIFOOBIX BOIMPOCOB WJIM HECOOTBETCTBHM, KOTOPHIE
ArenrtctBo noBeno Ao ceefenns Cent-BuncenTa u ['peHaanH, 10 BO3MOXXHOCTH CKOpee, HO B
M000M ciTydae B TeUeHHE TPUALATH JHEH MMociie MOTyYeHns ATEHTCTBOM 3THX Pe3yIbTaToOB;

C. BBIBOJIaX, KOTOpBhIE OHO CJIeJajo0 B pe3yJbTaTe CBOEH JEATEIIbBHOCTH B COOTBETCTBUU
¢ HacrosamuM IIporokonom. Takue BHIBOJBI TPEAOCTABISAIOTCS €KETOTHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. i) I'enepanbubiii mupektop yBenomisieT CeHT-BunceHT u ['peHainHbl 00 yTBEpKICHUH
CoBeToM JIO0OTO JIOJDKHOCTHOTO JIMIIAa ATEHTCTBA B KayeCTBE HMHCIIEKTOpA II0
rapantusiM. Eciaum Cent-BuHceHT u ['peHaaunHbl He wu3BewmaroT ['eHepanbHOro
JIMPEKTOpa O CBOEM OTKJIIOHEHHHM TAaKOTO JOJKHOCTHOTO JIMIa KaK MHCIEKTopa JJIst
Cenrt-Buncenrta u ['peHaivH B T€YCHUE TPEX MECSIIEB MOCIIC MOIYICHHS YBEIOMICHHUS
00 yTBepxaeHnu COBETOM, HHCIIEKTOP, O KOTOPOM TaKUM 00pa3oM yBeaoMieHbI CeHT-
Buncent u ['peHanunsl, cuutaetcsi Ha3HaueHHBIM B CeHT-BunceHT u I'penaauHebl.

ii) I'enepanbHBIid TUPEKTOP, NEHCTBYS B OTBET Ha Npock0y CeHT-BuHceHTa n ['penanun
WK 110 COOCTBEHHON MHUIMATUBE, He3aMeAIUTeNbHO nHbopMupyeT CeHT-BuHCeHT 1
I'penanunel 00 OT3bIBE Ha3HAUEHHUS JIIOOOTO JOJDKHOCTHOTO JIMIIA B KauyecTBE
nHcnekTopa st CeHT-BuHcenta u I'peHaauH.



b. YBengoMieHne, 0 KOTOPOM TOBOPHUTCS B ITYHKTE a. BHINIE, CUMTACTCS IMONy4eHHBIM CeHT-
Buncentom u I'penaanHamu uyepes ceMb JHEH MOCIe JaThl HalpaBlIeHUs] ATEHTCTBOM TaKOTo
yBenomiienus CeHT-Buncenty u ['peHagmHam 3aka3HOM KOPPECTIOHICHITUCH.

BU3bI
Cratps 12

Cenrt-Buncent u ['peHaguHbI B T€UECHUE OJHOTO MECSIIA MOCIE TIOMyYeHHS 3armpoca 00 3ToM,
MPEAOCTABISIOT YKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY WHCIEKTOPY COOTBETCTBYIOIUIYIO
MHOTOKPAaTHYI) BBE3IHYIO/BBIC3IHYI0 HW(WIH) TPAaH3UTHYIO BHU3BI, KOTOpBIE TpeOYIOTCS IS
o0ecrieueHus] WHCIIEKTOPY BO3MOXKHOCTH Bhe3na M npeObiBanus Ha Tepputopun CeHT-BuHCceHTa U
I'penanun B nensix BeimosiHeHUs ero(ee) GyHKIwiA. JIroOble 3anmpoIIeHHBIC BU3bI JCHCTBUTEIBHEI B
TEYCHHE HEe MEHee OJHOTO TroJla U B CIy4ae HEOOXOIMMOCTH BO3OOHOBISIOTCS B TEUCHHE IEPHOJA
HazHadeHus nHcrekTopa B CenT-BuHceHT U ['peHaAnHEL.

JOITOJIHUTEJIBHBIE ITOJOKEHUSA
Cratbs 13

a. B Ttex cmywasx, xorma Cenr-BuacenT wm ['peHaguHBl WM ATEHTCTBO YKa3bIBalOT Ha
HEOOXOJAMMOCTh ONpPENCIUTh B J[OMOTHUTENBHBIX TOJOXKECHUAX, KaKuM o0pazoM ciemyer
MIPUMEHSTh MEPHI, U3NI0KEeHHbIe B HactoseM [Ipotokone, Cent-Buncent u ['peHagunsl u
ATEHTCTBO COTJIACOBBIBAIOT Takue JlOMONHUTENBHBIC MTONOKEHHS B TEUCHUE JIEBSHOCTA THEH
Mocyie BCTYIUIEHHUS B CHJTy HacTodmiero IIporokona mimu, B TeX ciayd4asx, KOTJa yKa3aHue Ha
HEOOXOAUMOCTh TaKuX J[OMOJHUTEIHHBIX IMOJOKECHUN MAaeTCs TOCIEC BCTYIUICHUS B CHITY
HacTosiero [Iporokona, — B TedeHHUe NIEBSHOCTA JHEH TOCIE JaThl TAKOTO YKa3aHMUsL.

b. Jlo BCTyIUIeHHsI B CHIIY JIFOOBIX HEOOXOAWMBIX JIOTIONHUTENBHBIX ITONOXKEHUN ATEHTCTBO
HMMeeT IIPaBo MPUMEHSITH MEPHI, U3JI0KEHHEIE B HacTosmeM [Iporokoie.

CUCTEMBI CBA3H1
Cratbsa 14

a. Cent-Buncent u I'peHaauHbl #a0T paspemieHHe ATEHTCTBY CBOOOJHO HCIIONB30BATh IS
CITy>KEOHBIX LIENeH CHCTEMBI CBS3M MEXAY HHCIEeKTOopaMu AreHTcTBa B CeHT-BuHCeHTE M
I'penagunax u LleHTpanbHBIMU YUYPEKICHUSAMH ATEHTCTBAa M(Miu) PermoHaneHBIMH OIOpO,
BKJIIOYasl Ilepeiayy B HEAaBTOHOMHOM HJIM aBTOHOMHOM PEKMME HH()OPMAINH, IOCTYIAoLIeH
OT YCTPOWCTB, YCTAHOBJICHHBIX ATEHTCTBOM B LENIAX COXpaHEHUs M(WIK) HAOMIOACHUS, WIN
u3MepeHus, M oOecreynBaeT 3allUTy TAKOW CBSI3U. ATEHTCTBO IOCIE€ KOHCYJIbTaUUH c
Cenr-Buncentom u ['peHagumHamMum nMeeT IpaBO HCIIOJIB30BaTh YCTAaHOBJICHHBIE Ha
MEXIyHapOIHOM YPOBHE CHCTEMBI MIPSIMOM CBSI3U, BKIIIOYAsl CITyTHUKOBBIE CHCTEMBI U IpyTHE
BUJBI TAIIbHEH CBs3HU, HE Hconb3yeMble B CenT-Buncente u ['penanunax. 1o npocsoe Cent-
BuncenTta n I'peHaanH niam AreHTCTBA MOAPOOHOCTH, KAaCAIOIIMECS OCYIIECTBICHUS 3TOTO
MMyHKTa B OTHOLIEHHUH Tepelayll B HEaBTOHOMHOM HJIM aBTOHOMHOM pe&XHMe HH(pOpMaIui,
MOCTYMAIOIIEH OT YCTaHOBJICHHBIX ATEHTCTBOM YCTPOMCTB COXpaHEHMs H(WIIM) HaOMIOeHUS
WM U3MEPEHHUS, ONPEACISIOTCS B JIONOTHUTENBHBIX MOJI0KEHUSX.

b. [Ipu ycraHOBIEHNH CBSI3M U Mepenade WHGOPMAIIIH, KaK 3TO MPEeIyCMaTPUBAETCS B ITYHKTE a.
BBIIIIE, HAJUICKANIUM O00pa3oM YYHTHIBACTCSA HEOOXOIUMOCTh OOECICUYCHHS 3alllUThHI
HaXOJSIIEHCS B YaCTHOH COOCTBEHHOCTH WJIM KOMMEPUYECKH UYBCTBHUTEIBHON WH(OpPMAIIIH



WM TOH HH(OPMAIUHN 0 KOHCTPYKIIHH, KOTOpyro CeHT-BuHceHT u ['peHaqunb! cuutarot 0co0o
YyBCTBUTEIHHOM.

SAIIIUTA KOHd)HI[EHHI/IAJIBHOfI HH®OPMALNN
Cratbs 15

ATEHTCTBO TOJICPKUBACT CTPOTHH pexuM obecnieueHuss S(HPEKTUBHON 3amMTHl  OT
PAaCKpBITUSA KOMMEPUYCCKUX, TEXHOJIOTUYCCKUX W TIPOMBINUICHHBIX CEKPETOB U prrOﬁ
KOH(QUACHIMAIBHON HMH(OPMAIUHU, KOTOpas CTAHOBUTCS €My HW3BECTHOW, BKJIIOYAs TaKYIO
nH(POPMAIUIO, KOTOpas CTAaHOBUTCS W3BECTHONH ATEHTCTBY B XOJA€ OCYIICCTBICHHS
Hacrosiero [Tporokora.

Pe)KI/IM, O KOTOPOM TOBOPUTCA B ITYHKTC a. BbIIIEC, BKJIIOYACT, B YaCTHOCTH, IOJIOKCHUA,
OTHOCAIIHUECH K:

1) o0ImMM  TMPUHIUNIAM ©W  CBA3aHHBIM C HAMH MepaM TI0  oOpaIieHHIo
¢ KOH(HIeHIIHATbHOW HH(pOpMAaIIHeH;

i) YCJIOBUSIM ~ HaliMa MepcoHala, Kacalol[MMCsl  3allUThl  KOH(UICHIIMATbHON
nH(popMaImy;

iii) MpOLeAYypaM B CiIydae HapyIICHUH MU AKOOBI MMEBIINX MECTO CIIy4aeB HAPYIICHHUS
KOH(UACHIIUATBHOCTH.

PC)KI/IM, O KOTOpPOM TOBOPUTCA B MYHKTC d. BbIIC, YTBCPXKAACTCA HU MNCPHUOAUUCCKU
paccMaTpuBacCTCA CosetomMm.

IMPUJIOKEHUSA
Cratpsa 16

[Ipunoxenuss k HactosimieMmy IIpoTokoly SBISIIOTCS €ro HEOTHEMJIEMOM  YacThIo.
3a HCKITIOYCHHUEM IIeJiell BHECEHHs TOMPAaBOK B MPHIIOKEHUs, TepMuH «[IpoTokon», kak oH
ynotpeOsieTcs B HaCTOSIIEM TOKyMeHTe, o3HadaeT [ [poToKoI 1 mpritoKeHns, BMECTE B3SITHIE.

B nepedeHp BUIOB [EATENBHOCTH, YKA3aHHBIX B IPHIOXKEHUH |, 1 mepeueHb 000py10BaHUS U
MaTepuana, YKa3aHHbIX B mnpuwioxkeHuu I, CoBeroM MOryT BHOCHUTBHCS TONPABKH IO
pexoMeHanuu co3gannoi CoBeToM paboyeid rpyIIbl IKCIIEPTOB OTKPHITOro cocTasa. Jlrobast
Takas IMoIpaBKa BCTYNAET B CHIIY Yepe3 YeThIpe Mecsia rnocie ee npuHATHs CoBETOM.

BCTYIUIEHHUE B CJ1Y

Cratpsa 17

HacTosmmii mpoTokoyn BCTymaeT B CHIYy TIIOCJHE €ro TOANUCAHUS TPEICTaBUTEIAMHU
Cenr-Buncenrta n ['peHaaia u ATeHTCTBA.

Cenr-Buncent u ['peHanguHbl MOTYT B 1000 BpeMs [0 TOTO, Kak HacTosmmi [Iporoxomn
BCTYIHUT B CHUILY, 3asBUTh, uTOo CeHT-BuHceHT n ['peHanunbl OynyT NpUMEHSTh HACTOSIIUI
IIpoTOKOI HA BpEMEHHO! OCHOBE.
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l'eHepanbHBId  AWPEKTOp HE3aMEIIUTEIHHO HWHPOPMHUPYET BCE TOCYIapCTBAa — UIICHBI
ATEHTCTBA 0 JTFOOOM 3asBIICHUN O TPUMEHEHUH HacTosImero [ IpoTokoiia Ha BpeMeHHON OCHOBE
1 O €ro BCTYIUICHUU B CUITY.

OIIPEJAEJIEHUSA

Cratps 18

Jns ueneit Hacrosuero [Iporokona:

OTHOCAINHUECA K AACPHOMY TOINIMBHOMY THUKIY HAYYHO-HCCICAOBATCIBCKUEC M OIIBITHO-
KOHCTPYKTOPCKHUEC '[)3.6OTBI 03Ha4YaroT ACATCIIbHOCTDh, KOTOPAasds KOHKPETHO OTHOCUTCA K J'IIO6OMy
ACIICKTY pa3pa60TI<H mnpounecca Uik CUCTEMbI I000r0 U3 CJICAYIOLICTO:

- KOHBEPCHH SIIEPHOTO MaTepuaa,
- o0oraleHus sepHoro MaTepHaia,
- M3TOTOBIICHUS SIEPHOTO TOILIHBA,
- PEaKTOpOB,

- KPUTHUYECKUX COOPOK,

- nepepabdoTKH SISPHOTO TOILINBA,

- 00paboTKN (HE BKJIOYas MEPEYNaKkOBKH WM KOHIULIWOHWUPOBAHUS, He
NPEeoyCMaTpUBAIOLIETO  PAa3leJICHUs] 3JEMEHTOB, JUIS XpaHEHUS WIN
3aXOpOHEHHUS) OTXOJOB CPEAHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH,
CoepKalIrX IUTyTOHUH, BBICOKOOOOTaIlleHHBIH ypaH Wi ypaH-233,

HO HE BKIIIOYAIOT JESTEIBbHOCTh, OTHOCSIIYIOCS K TEOPETUYECKUM WM (pyHIAaMEHTAIbHBIM
HAyYHBIM HCCJIEOBAHISM WM K HAyYHO-HCCIIEOBATEIHCKUM M OMBITHO-KOHCTPYKTOPCKUM
paboraM TO  TNPOMBINUICHHBIM  NPUMEHEHUSM  PAJAMOU30TONOB,  MEIUITMHCKUM,
THIPOJIOTHYECKAM W CEIbCKOXO3SHUCTBEHHBIM MPUMEHEHUSIM, H3yUYEHHUIO IMOCIEACTBUN IS
3IOPOBBS B OKPYXKAIOIIEH CPebl M TI0 YCOBEPIIIEHCTBOBAHIIO TEXHIHUECKOTO 00CITYKUBAHUS;

IJIOMIAZKa O3HAYaeT TEPPUTOPHUIO, TPaHHIBI KOTOpou omperaeneHbl CeHT-BuHceHTOM U
I'penaguHamMi B COOTBETCTBYIOIIEH HH(OpMAMU O KOHCTPYKIHMH YCTaHOBKH, BKIIIOYAs
OCTaHOBJICHHYIO YCTaHOBKY, a TaKKE B COOTBETCTBYIONIEH HHPOPMALIUH O MECTE HaXOXKACHHS
BHE YCTAaHOBOK, TJie¢ OOBIYHO HCIONB3YETCs SINEPHBIA MaTepuall, BKIFOYasl 3aKPhITOE MECTO
HaxXOKAEGHUS BHE YCTaHOBOK, TJE paHee HCIONb30BaJCs SIEPHBIA MaTepuan (KOTOpbIe
OTPaHWYMBAIOTCS MECTAMU HAaXOXKICHUS, TJIe IMEIOTCS TOPSIYHE KaMephl MIIN OCYIIECTBIISIACH
IeATEeIbHOCTD, CBSI3aHHAsA C KOHBEpCHEH, 00oralieHneM, N3roTOBICHHEM HIIH IepepadoTKOi
tormBa). [lmomanka BKIOYaeT Takke BCe OOBEKTHI, COBMECTHO pa3MENICHHBIE C
YIOMSIHYTBIMH BBILIE YCTAaHOBKOW MIJIM MECTOM HAaXOXICHHS, C LENbI0 NPEIOCTABICHUS WIH
UCTIONIb30BAHMS CYIIECTBEHHBIX CPEICTB OOCCIICUCHHMS, BKIIOYAs: TOpSYNE KaMepbl s
00paboTKH 00JIyYeHHBIX MaTepHalIOB, HE COAEPIKAIINX AIEPHBIM MaTepHuall; yCTaHOBKHU IS
00pabOTKH, XpaHEHHsI U 3aXOPOHEHHUS OTXOJIOB; a TAKXKE 3[JaHus, CBS3aHHBIE C COTIIACOBAHHOM
IeATeIbHOCThIO, omperneneHHoil CeHT-BuHcenToM n ['peHamuHamMu B COOTBETCTBHH CO
cTaTheit 2.a.(iv) BhIIIE;

CHATasl C SKCIUTyaTallid YCTAHOBKA WM CHATOE C JIKCIUIyaTalldd MECTO HAaXOXJIECHUS BHE
YCTaHOBOK O3HA4ar0T OOBEKT WM MECTO HAXOXKICHUS, Ha KOTOPBIX NEMOHTHUPOBAHbBI MU
CHeNaHbl HENPUIOJHBIMM K JKCIUIyaTallud OCTaBIIMECS KOHCTPYKIMU M 00OpYyIOBaHHE,
BaKHBIE IS ee(ero) HMCIONb30BAaHUA, TaK YTO OHA(OHO) HE HCIOJB3YeTCs IS XpaHEHHS
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SICPHOTO MaTepualla M HE MOXKET Jaliee HCMOJb30BAThCSA Ui OOpAICHHUS C SACPHBIM
MaTepHaioM, ero 00pabOTKH MIIH HCTIOIL30BaHNS,

OCTAHOBJICHHASl YCTAaHOBKA WJIM 3aKPBITOC MECTO HAXOKJICHHS BHE YCTAHOBOK O3HAYAIOT
O0BEKT MM MECTO HaXOXKISHHUsI, SKCILTyaTalllsi KOTOPhIX MPEKpalieHa U U3 KOTOPBIX H3bST
SIIEPHBII MaTepuai, HO KOTOPBIE HE CHATHI C AKCILTyaTalllu;

BBICOKQOOOTAIIIEHHBIA YpaH O3HadaeT ypaH ¢ oboramennem 20% Wik BBINIE TIO HU30TOITY
ypaHa-235;

0TOOp MPO0 OKpy’KaloIed cpefbl B KOHKPETHOM MECTe HaXQXKJIeHHs O3HadaeT OTOOp Mpod
OKpY Karomei cpeasl (HalmpuMmep, BO3IyXa, BOABI, PACTUTEIBHOCTH, MOYBHI, 3aTPS3HCHUA) B
OTPE/ICICHHOM ATEHTCTBOM MECTE HAaXOXKJCHHS U HEMOCPEICTBEHHOW OJM30CTH OT HEro C
LENbI0 CONEHCTBHUSI ATEHTCTBY B IIOATOTOBKE BBIBOJIOB 00 OTCYTCTBUH HE3asIBICHHBIX
SIZIGPHOTO MaTepuaa WIH sIIEPHON JIEATEIbHOCTH B 3TOM OIPE/IEICHHOM MECTE HaXOXKICHUS,

0TOOp P00 OKPYXKAIOIICH Ccpejibl Ha OOIIMPHON TEPPUTOPUM O3HAYaeT OTOOp Mpod
OKpy»Karoleil cpenbl (HampuMep, BO3AyXa, BOJbI, PACTHUTEIBHOCTH, MOYBBI, 3arpsI3HEHUiT) B
psiie OnpeeNICHHBIX ATCHTCTBOM MECT HAaXOXJCHHUS C IENbI0 COJCUCTBHS ATEHTCTBY B
IIOATrOTOBKE BBIBOJOB 00 OTCYTCTBUHM HE3AABJICHHBIX SJCPHOIO0 Marcpualia WIN HI[epHOﬁ
JCSITEITLHOCTH Ha OOIIMPHOW TEPPUTOPHU;

SIIEPHBIA MaTepHal COTJIaCHO OIpeNIeICHNI0, JAHHOMY B cTaTbe XX YcTaBa, 0O3HayaeT Jr00i
WUCXOIHBIA Marepuasl Wi J00OW CHEelHanbHBIA PacHICTUSIONMNCS Marepuan. TepMuH
HCXOJIHBIM MaTepual He MOJBKEH TOJIKOBATHCS MPUMEHUTENBHO K PyJE WM OTXOAAaM PYIBL
Jroboe onpenenenne, nannoe CoBeTOM B COOTBETCTBHHU coO cTaTheil XX YcraBa AreHTCTBa
MocJje BCTYIUJIEHUA B CHILy Hactosiero [IpoTokosia, KOTOpoe pacuupsieT ClIUCOK MaTepUasoB,
CUUTAIOIIMXCS UCXOMHBIM WIH CICIHAIBHBIM PACIISIUISIONIAMCS MaTepHaioM, BCTYMaeT B
culy B pamkax Hactosmero IIporokona Ttombko mocie mnpuusatus CeHT-BuHceHTOM U
['penagunamu;

YCTAaHOBKA O3HA4YacT:

1) PCAKTOp, KPUTHYCCKYIO C60pKy, 3aBOJ] IO KOHBCPCHHU, 3aBOJ IO HU3TOTOBJICHHIO,
Hepepa6aTBIBaIOH_IYIO YCTAHOBKY, YCTAHOBKY 1Jid PAa3ACIICHUSA H30TOIOB HWIIN
OTACIIBHOC XPaHUIINIIC, UITU

ii) mo00e MEeCTO HaxOXKACHUs, TIe OOBIYHO HCHOJB3YeTCs SACPHBIM Marephal B
KOJINYECTBAX, IPEBBIMIAIOIINX OJUH 3PPEKTUBHBINA KWIOTPaMM;

MECTO HaXOKJEHHs BHE YCTAHOBOK O3HA4aeT 000 00BEKT MM JII000€ MECTO HAXOXKICHMS,
KOTOpBIe HC SABIAKOTCS YCTaHOBKOﬁ, U rjae 06I)I‘IHO HCHOHBSyeTCH ﬁI[eprIﬁ MaTepI/IaH B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h()EKTUBHOMY KHUJIOTpaMMy WIIH MEHEE.
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COBEPIIEHO B nByX 3K3eMIUISIpax Ha aHTJIUHCKOM SI3BIKE.

3a [IPABUTEJILCTBO CEHT-BUHCEHTA
N I'PEHA/IVH:

(IToammce)

Openepuk Credencon
MuHUCTp UHOCTPAHHBIX JI€JI, MEXTyHAPOIHON TOPTrOBIU
U 3aIIUThI HOTpeOHuTeNneH

Mecto: Kunrcrayn

Hara: 15 ampens 2025 roga
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3a MEXIYHAPOJHOE AI'EHTCTBO
10 ATOMHOMU SHEPT'UU:

(IToammcs)

Pagasns Mapuano I'poccn
I'enepanbHBIA AUPEKTOP

Mecto: Bena

Hara: 20 mas 2025 ronma
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iii)

vi)

vii)

Vviii)

MNPUJIOXXEHMUE 1

INEPEYEHb BU/IOB JJEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATBE 2.a.(iv) HACTOSILIEI'O ITPOTOKOJIA

U3roTtoieHne poTopHBIX TPYO U1 HEHTPUDYT HIH cOOpKa Ira30BBIX LIEHTPUPYT.

PortopHbie TpyOb! /uis eHTPUMYT 03HAYAIOT TOHKOCTCHHBIC MUJIMHIPHI, OMHUCAHUE KOTOPBIX
npuBeneHo B pazaene 5.1.1(b) npuinoxenus I1.

l'a3oBble LHEHTPUQYIH O3HAUYAIOT LEHTPU(YTH, OMUCAHUE KOTOPBIX MPUBEAECHO BO BBOJAHOM
3aMeyYaHuu K pazzeny 5.1 npunoxenus 11

Nsrorosnenne mudpy3noHHBIX OaphepoB.

Hduddysnonnsie OGapbepbl 03HAYAIOT TOHKUE TOPUCTBIE (MIBTPHI, OMUCAHHWE KOTOPBIX
npuBesieHo B pazzene 5.3.1(a) npumoxxenus 11.

UsroroBnenne mimm cOopka CUCTEM, UCTIOIB3YIOIINX JIa3€PhI.

CuHCTEeMBI, WCIONB3YIONIME Ja3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIONIAE TE IMPEIAMETHI,
ONMCaHHUE KOTOPBIX MPUBEAEHO B pa3aeie 5.7 nmpunoxenus 1.

Usrorosnenne mim cOopka 3IEKTPOMArHUTHBIX CEMapaTOPOB N30TOIIOB.
DJIEKTPOMATrHUTHEIC CENapaTopbl H30TOMOB 03HAYAIOT T€ TIPEIMETHI, O KOTOPHIX TOBOPUTCS B

paznene 5.9.1 npunoxxenus Il n xoropele conepx’aT UCTOYHUKH MOHOB, ONMMCAHUE KOTOPBIX
mpuBeieHo B pazzene 5.9.1(a) npumoxxenus 11.

UsroroBnenne i cOopka KOJIOHH TN KCTPAKIIMOHHOTO 000PYAOBaHUSI.

KONOHHBI WM 3KCTPAKIIMOHHOE 000PYAOBAHUE O3HAYAKOT TE MPEAMETHI, OIMMCAHUE KOTOPBIX
NpUBEIEHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus II.

W3roroBieHne pas3aeMTENIbHBIX COIEN HIM BHXPEBBIX TPYOOK I adpOJUHAMHYCCKOTO
oborarmeHus.

PasnenurenbHble CcOIIa WM BHUXPEBBIC TPYOKW JUIs a3pOJMHAMHYECKOTO OQOoraiieHus
O3HAYaIOT pa3/ieJMTENbHBIC COMJIa M BUXPEBbIC TPYOKH, OMUCAHWUE KOTOPBIX MPUBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 mpunoxenus 11.

H3zroroBieHue uiu c60p1<a CHUCTEM I'CHCpaAllun ypaHOBOﬁ IJIa3MBI.

CucTeMbl TEHepalnyd YPaHOBOHW IIa3Mbl O3HAYAIOT CHUCTEMBI UIsl TeHEepaIluu YypaHOBOU
MJIa3Mbl, ONIUCAHUE KOTOPBIX IPUBEIEHO B paznene 5.8.3 mpunoxxenus 1.

N3rorornenne MUPKOHUEBBIX TPYO.

LlupkoHueBble TPYOBl O3HA4YarOT TPYOBI, OMHCAaHWE KOTOPBIX NpPUBEIEHO B paszfaene 1.6
npunoxeHus I1.




xi)

xii)

xiii)

Xiv)

XV)

HpOI/I3BOILCTBO WJIH TIOBBIIICHHUE Ka4eCTBa TSHKEIION BOJbI NJIN z[eﬁTepI/m.

Tsbxenast Bona Wik ISUTEPUI 03HAYAIOT ACHTEPHi, TSOKEITYIO BOTy (OKCHI IEHTepHs) 1 JIFoboe
JIpyroe COCIUHCHHE NIEHTEepUs, B KOTOPOM OTHOIICHHUE YHUCIIA aTOMOB JICUTEPUS K YUCIY
aToMOB BoJopoaa npesbimaet 1:5000.

N3rorosienne rpaduTa saepHON YUCTOTEHI.

Ipadur spepHOl YMCTOTHI O3HAYaeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BHINIE, YEeM
5 MHJTHOHHBIX YacTell GOPHOro SKBUBANEHTA, a IIIOTHOCTH MpeBbimaet 1,50 r/cv’.

W3srotoBieHne KOHTEHHEPOB Il 00JYyYEHHOTO TOILIHBA.
Konrelinep aiisi 001y4eHHOTO TOIUIMBA O3HAYAET EMKOCTbH JUISL TIEPEBO3KH H/WIJIH XPaHCHHS

06J'Iy‘{eHHOFO TOILIMBA, 06ecneqHBanmy}0 XUMUYCCKYIO, TCIUIOBYIO W paJuallMOHHYIO
3alUTy, a4 TAKXXC OTBOJ TCIIJIa pacliafa BO BPpEM: MIEPECMCIUICHN A, ICPCBO3KU U XPAHCHU.

N3rotoBiieHre peakTOPHBIX YIPABISIOMINX CTEPHKHEH.

PeakTopHble yHpaBIsIONIME CTEPKHU O3HAYAIOT CTEP)KHHU, ONMHCAHUE KOTOPBIX MPHUBEJIEHO B
paznene 1.4 npunoxxenus I1.

UsroroBnenne 6e30MmacHBIX ¢ TOYKH 3pEHHUS KPUTHIHOCTH OAKOB U pe3epBYapoB.

BeszonacHble ¢ TOYKM 3pEHHUS KPUTHYHOCTH OaKW M pe3epByapbl O3HAUYAIOT TE INPEIMETEHI,
OTHCaHNe KOTOPBIX MPUBEACHO B pazaenax 3.2 u 3.4 npunoxenus I1.

H3roroBieHne MammH JJIs pY6KI/I 06J'Iy‘leHHI>IX TOIINIMBHBIX 3JICMCHTOB.

MaiiuHbel s pyOKM OOJYYCHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HA4YalOT 000pyJAOBaHUE,
OMHCAaHKE KOTOPOro MPpUBEACHO B pazaene 3.1 npunoxenus 1.

CoopyskeHHe TopsInx Kamep.

lopsiune kaMmepbl O3HAYAIOT KaMepy WM COSIMHEHHbIE MEXIy co0ol KaMepsl 00mmnM
00beMOM He MeHee 6 M, CHaOKEeHHbIE 3alIMTON, PaBHOW MIIM TpPEBBIIAIONIEH SKBUBAIEHT
0,5 M GeToHa MIOTHOCTBIO 3,2 T/cM® WM Gollee, YKOMILIEKTOBAHHBIE O0GOPYIOBAHUEM s
MPOBEICHHS OTIepaNUii C HCIIOJIB30BaHUEM JHCTAHIIHOHHOTO YIPABICHUS.



I[MTPHUJIOXKXEHHUE 11

HEPEYEHb COTJIACOBAHHOI'O OBOPYTIOBAHMA U HEAZTEPHOI'O MATEPUAJIA JULA
OTYETHOCTHU OB 3KCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATBEU 2.a.(ix)

1.1.

1.2

PeakTopsbl U peakTopHOE 000pPy/10BaHUE
KoMiuieKTHBIE siIepHbIe PEaKTOPbI

SlnepHble  peaKkTOphl,  CIOCOOHBIE  paboTaTh B PEXHUME  KOHTPOJIMPYEMOH
CaMOINOJIEP/KUBAIOIIECHCST LENHOM pPEaKUuu JEIEHMs, UCKIIoYas pPEaKkTOpbl HYJEBOM
MOIITHOCTH, KOTOPBIE ONPEAETAIOTCS KaK peaKTOPhI C IPOEKTHBIM MaKCHMaJIbHBIM YPOBHEM
NPOM3BOJCTBA IIYTOHUS, He npeBbimatomuM 100 rpamMMoB B rof.

[HOACHUTEJIBHOE 3AMEYAHUE

«SlpepHbIi peakToOp» B OCHOBHOM BKIIIOUAET Y3JIbl, HAXOASILMECS BHYTPU KopIlyca
peakTopa WM HEMOCPEACTBEHHO TPHUMBIKAONINE K HeMy, O00OpyIOBaHHE, KOTOPOe
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTHBHON 30HE, U KOMIIOHEHTHI, KOTOPBIE OOBIYHO
coepKaT TEIIOHOCUTEh NMEPBOr0 KOHTYpPa aKTUBHOW 30HBI PEAKTOPA, WIHM BCTYIMAOT C
HUM B HEIIOCPECTBEHHBII KOHTAKT WIN YIPABIAIOT UM.

He npeamnonaraercs UCKIIIOUEHUE PEAKTOPOB, KOTOPHIC HA/ISKAIMM 00pa3oM MOTIH ObI
MOJIBEPTHYTHCS MOIU(UKALIMK ISl TIPOU3BOJICTBA 3HAYUTENBHO OOJBIIEr0 KOJHYECTBa,
yeM 100 rpamMMoB TIIyTOHHS B TOJ. PeakTopbl, NpeaHa3HauY€HHbIC JUIS JJIUTEIbHOU
OKCIUTyaTalliid Ha 3HAYUTCJIBHBIX YPOBHAX MOHIIHOCTH, HE3aBHCHUMO OT CTCHOCHHU HUX
BO3MOXHOCTEH MPOU3BOACTBA IUTYTOHUS, HE PACCMAaTPUBAIOTCA KaK «PEAKTOPHI HYJIEBOM
MOIITHOCTHY.

PeaKToprle KOpImyCca BbICOKOI'O 1aBJICHUSL

MeTamnuueckue KopIyCca B 060pe WM UX OCHOBHBIC YaCTH 3aBOJCKOI'O HM3IOTOBJICHUA,
KOTOPBIE CIICHUAJIBHO NPEAHA3HAYCHBI HJIIM IIOATOTOBJICHBI JIA PasSMCHIICHUSA B HHUX
aKTHUBHOI 30HBI AACPHBIX PCAKTOPOB, KaK OHU ONPCACIICHbBI B ITYHKTC 1.1. BBIIIIC, H
CIIOCOOHBIE BBIACPIKUBATDH pa60qee JAaBJICHUC TCIIJIOHOCUTCIIA IEPBOTO KOHTYpPA.

[NOACHUTEJIBHOE 3AMEYAHUE

BerHfIfI IJINTa KOPITyCa BBICOKOTO OABJICHHA PCAKTOPA OXBATBIBACTCS ITYHKTOM 1.2 xak
OCHOBHasd, 3aBOJICKOI'0 U3TrOTOBJICHUA, YaCTh KOPIIyCa BBICOKOI'O JaBJICHHS.

BayTpennue yact peakropa (HarpuMmep, moAep>KUBAIOIINE KOJIOHHBI U IUINTHI aKTUBHOU
30HBI U JIpyTHE BHYTPEHHHE YaCTH KOPIIyCa, HANPABISIONINE TPYObI UIS PETyITUPYIOMINX
CTepXXHEW, TeIUIOBbIe DJKpaHBI, MEPEeropoJKH, TPYOHBIE pEIIeTKH AaKTHBHOW 30HBI,
wiactuHbl  auddy3zopa ¥ T.0.) OOBIYHO MOCTABISIOTCS IOCTABIIMKOM PpEakTopa.
B HekoTOpHBIX cnyyasx onpeAeeHHbIE BHYTPEHHUE ONOPHbIE KOMIIOHEHTH! BKIIIOYAIOTCS B
W3TOTOBJIGHHE KOPITyCa BBICOKOTO [aBJICHUS. OJTU TPEIMETHl SIBJISIOTCS JOCTATOYHO
BaXHBIMH C TOYKH 3peHMs] O€30MacHOCTH M HaJAeKHOCTH JKCIUTyaTallid pEeakTOpOB
(1 cegoBaTEeNbHO, C TOYKHM 3pEHUSl TapaHTUHHBIX 0053aTENBCTB M OTBETCTBEHHOCTH
MOCTAaBIIMKa pPEakTopa), YToObl MX TOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIICHHS O
MMOCTaBKE CaMOT'0 peaKTopa He cTana Obl OOBIYHON MpakTHKOM. [loaTOMY, XOTS OTIaeNbHAS
IMMOCTaBKa 3TUX YHUKAJIbHBIX, CIICHHUAJIBHO ITPEAHA3HAYCHHBIX U ITOATOTOBJICHHBIX, BAXKHBIX,
KPYIHBIX W JOPOTOCTOSIINX IMPEAMETOB HEe 00s3aTenbHO OyAeT paccMaTphBaThCS Kak
BBIMa IAI0MIast U3 chepbl HHTEPECOB, TAKOW CIIOCOO MOCTABKH CYUTAETCS] MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbl 47151 3arpy3Kd ¥ BBITPY3KH PEaKTOPHOI0 TOIIMBA

MaHunyasaTopHoe 000pyJIOBaHUE, CTIEHUANBHO MPEIHA3HAYEHHOE WU TOATOTOBJICHHOE
JUTSL 3aTPY3KH WM U3BJICUCHUS TOILTMBA U3 SIACPHBIX PEAKTOPOB, KaK OHU OMPEICIICHHI B
myHkTe 1.1. BBIIE, KOTOpOE MOMKET HWCHOJIB30BATHCA, KOT/Ia PEaKTOp HAXOAWTCSA IO
Harpy3koi, wWiam  oOJliafjaeT  TEXHUYECKUMH  BO3MOXHOCTAMH  JJII  TOYHOTO
MO3ULMOHUPOBAHUS WM  OPUEHTHUPOBAHMS,  IO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTaHOBJIGHHOM pEaKTOpe CIOXKHBIE pabOTHI 1O TEPEerpy3Ke TOILTUBA, MPH KOTOPHBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TIPSMOM TOCTYT K TOTUTUBY.

PeakTopHble ynpaBasiiolme cTep:;KHA

CrepxHH, CIENUANbHO TpeAHa3HaueHHBIE WM IOATOTOBIEHHBIC U YIPaBICHHUA
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOPax, KaKk OHH OIpe/IeNieHbI B MyHKTe 1.1. BhIIIC.

[NOACHUTEJIBHOE 3AMEYAHUE

Croma Ke BKJIIOYAIOTCSA, MOMHUMO 4YacTH, MOTJIOIIAIOME HEHTPOHBI, €€ OIOpHble H
MOJIBECHBIE KOHCTPYKIIMH, €CIIN TIOCTaBKa MPOU3BOAUTCS pa3IeNbHO.

PeakTopHbIe TPYOBI BHICOKOTIO J1aBJIEHUSA

TpyOBbl, KOTOPBIE CIICIUAIEHO MPEIHA3HAYCHBI WIIH TIOJITOTOBJICHBI JIJIsl Pa3MEIICHUS B HUX
TOIUTUBHBIX JJIEMEHTOB W TEIUIOHOCHUTENS TEepBOTO KOHTYpa B peakTopax, Kak OHHU
ompenencHsl B myHKTe 1.1. BeIme, mpu pabodem maBiieHWH, TpeBbimaromeM 5,1 Mlla
(740 pyHT/KB. O1O0¥IM).

HupkoHueBbie TPYObI

TpyObl wiu cOOpKM TpyO W3 METALIMYECKOTO LUPKOHHS WM €ro CIUIABOB, MO Becy
npessimarone 500 kr B TedeHue 1r000ro 12-MecsqYHOro neproaa, KOTopble CreralbHO
NpeAHa3HAuYeHbl MIM TOATOTOBICHBI Uil HCIIONB30BAHUS B PEAKTOpax, Kak OHHU
orpe/eNieHbl B MyHKTe 1.1. BBINIE, 1 B KOTOPBIX OTHOILICHHUE IO BeCy raHUs K IUPKOHHIO
Mmesbie yeM 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIst

Hacocel, crmenuanpHO TpeAHa3HAUCHHBIC WM TOATOTOBJICHHBIC JUIS TOJACPKAHUS
IUPKYJSAIIH TEIUIOHOCUTEIS TIEPBOTO KOHTYPA SIEPHBIX PEaKTOPOB, KAK OHU OTIPEICICHBI
B myHkTe 1.1. BhIIIIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CrieruaiibHO TIpeTHa3HAYEeHHBIC FITH ITOATOTOBIEHHBIE HACOCH MOTYT BKJIIOYATh CIIOKHEIE,
YIUIOTHECHHBIC WJIM MHOTOKPAaTHO YIIJIOTHCHHBIC CUCTEMBI IJIA MPECAOTBPALICHUA YTCUKH
TEIJIOHOCUTENSI TEPBOTO KOHTYpa, TEPMETHYHBIE HACOCHI M HACOCHI C CHCTEMaMU
WHEPLIUAITBHON Macchl. JTO OIpeNeleHne KacaeTcsi HaCOCOB, aTTECTOBAHHBIX IO KJaccy
NC-1 uimu 25KBHBAJICHTHBIM CTaHIAPTaM.

HesinepHble MaTepuaJibl 1Sl peaKTOPOB
HeiiTepuii u Tsizkes1as BoAA

Helitepuii, Tsoxenas Boga (OKHUCH JelTepus) M JT000e Ipyroe coenuHEHue AeUTepusi, B
KOTOPOM  OTHOILEHHWE JeWTepusi K aromaMmM Bojopoaa mnpessimaer  1:5000,
MpeIHa3HAYECHHbIE JUI1 WCIOIb30BAHMSA B AJIEPHBIX PEAKTOPax, KAK OHU OIPEIECIICHBI B
myHkTe 1.1. BBITIE, B KOJIMYECTBAX, MpeBbimaomux 200 KT aTOMOB AedTepus as 000
OJHOH CTpaHBI-IOydaTessl B TeUEHHE TI000Tr0 12-MecsIyHOTO MepHoa.
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2.2,

AnepHo-uncThblii rpagur

I'padut, umeromuii creneHb YUCTOTHI BBIIIE S-MIJITHOHHBIX OOpPHOTO 3KBHBAJIEHTA, C
TIOTHOCTBIO Gombine deM 1,50 r/cM’, IpeHa3HAYEHHBIH IS UCTIONB30BAHMS B AIEPHBIX
peakTopax, Kak OHHM ONpeeSicHbl B MyHKTe 1.1 BbIlIE, B KONUYECTBAX, MPEBBIMIAONIIHNX
3x10* kr (30 MeTpHUecKMX TOHH) s JTIOOOH OIHON CTPAHEI-MONyYaTeIs B TEUEHHE
000T0 12-MeCSIIHOTO TIEPHOIA.

[NPUMEYAHUE

Jia meneit 9KCIIOPTHOTO KOHTPOJIS MPAaBHTENBCTBO OMpPENENsAeT, OyIyT JIH AKCIOPTHHIE
MapTHU COOTBETCTBYIOIIETO BHIIICYKA3aHHBIM XapaKTePUCTHKAM IpaduTa UCIOIb30BAThCS
B AJIEPHBIX pEeaKTOpax.

YcTaHoBKH /151 IepepadoTKU 00,1y4eHHBIX TOIUVIMBHBIX 3JIEMEHTOB M 000py10BaHuUe,
CHelUAJIbHO NPeJHA3HAYEHHOE WU IOAr0TOBJIEHHOE LISl 3TOr0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke OOJYYEHHOTO SAEPHOTO TOIUIMBA IUIYTOHWUH M ypaH OTACISIOTCA OT
BBICOKOAKTUBHBIX IIPOAYKTOB JEICHUS U APYIHX TPAaHCYPAHOBBIX 3J€MEHTOB. JlJIs Takoro
pasaesieHuss MOTYT MCIIOJIb30BAThCS pa3IMyHble TEXHOJOTHYecKre mpoueccel. OmHaKo co
BpeMeHeM npouecc «Ilypekc» cran Haubosee pacnpocTpaHEeHHBIM U IPUEMIIEMBIM. DTOT
NPOLIECC BKIIOYAECT PACTBOPEHUE OOIYYEHHOTO SAEPHOTO TOIUIMBA B a30THOM KHUCIIOTE C
MOCTIEAYIOMMM BBIJISIEHHEM ypaHa, IUTYyTOHUS W TPOJYKTOB JIENEHUS SKCTpakIHen
pacTBopuTeeM ¢ MOMOIIBI0 TpUOyTHiIdoCchara B OpraHndeckoM pa3daBuTee.

TexHOMOTHYECKHE MPOIECCHl Ha Pa3UYHBIX ycTaHoBKax Tuma «Ilypekc» aHaloOTHYHBI U
BKITFOYAIOT: M3MeJNbUueHHe OONYYeHHBIX TOIUTUBHBIX DIIEMEHTOB, PACTBOPEHHE TOILINBA,
SKCTPAKIIMIO PACTBOPUTENEM M XpPaHEHHE TEXHOJOTHYECKOM JKUIAKOCTH. MOXKET UMEeThCs
TakKe 00OpyIOBaHME IS TEIJIOBOM JEHWUTPAllMd HUTpaTa ypaHa, KOHBEPCHM HHUTpaTa
TUTYTOHHUSI B OKHCH WJTM METAJlI, a TaKkkKe IS 00paboTKH KUAKUX OTXOJOB, COIEPKAIINX
MPOAYKTHI ACTEHHUS, 0 MOTyueHuUs (HOPMBI, IPUTOTHOMN IS IPOAOKUTEIFHOTO XpaHeHNS
win 3axopoHeHus. OIHAKO KOHKPETHBIC THIBI W KOHQUTypamus o000pyAoBaHUs,
BBITIOJTHAIONIETO 3TH (YHKIMH, MOTYT pPa3lMYaThCs Ha PA3IWYHBIX YCTAaHOBKAX THIIA
«Ilypekc» MO HECKONHKMM TPUYMHAM, BKIIOYAs THIBI U KOJUYECTBO OOIYYECHHOTO
SIIEPHOTO TOIUIMBA, MOAJIEKAILETO mepepaboTke, U MpeanogaraeMblid MPOIece 0CAKICHUS
W3BIIEKAEMBIX MaTepHajoB, a TaKXkKe MPHHIUIB o0ecreueHuss 0e30MacHOCTH W
TEXHHYECKOTO 00CTYKUBaHWUSI, TPUCYIINE KOHCTPYKIINN JAHHOW YCTaHOBKHU.

«YcTaHoBKa JUIA nepepa60TKH O6Hy‘-IGHHLIX TOINUIMBHBIX JOJICMCHTOB)»  BKJIIOYACT
O60py,[[OBaHI/IC U KOMIIOHCHTBI, KOTOPBLIC 0OBIYHO HaxXoOAaATCsd B IIPAMOM KOHTAKTE C
O6J'Iy‘-IeHHI>IM TOILIMBOM HW OCHOBHBIMH TCXHOJIOTHYCCKHUMH IIOTOKaMH SJCPHOIO
MaTtcpuaia 1 IpoOAYKTOB ACIICHUA, U HCIIOCPEACTBCHHO YIIPABJIAIOT UMU.

OTu mpoueccsl, BKIKOYas MOJHBIE CHUCTEMBI AJI KOHBEPCHM IUTYTOHHS U NPOU3BOJCTBA
METaJUTMYECKOr0 IUTyTOHHUS, MOTYT OBITh HACHTU(HUIMPOBAHBI 110 MEPaM, IPUHUMAEMBIM
IUIL TIPEJOTBPAIIECHUS] ONAacCHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpUMeEp, MepaMH,
CBSI3aHHBIMU C TeoMeTpHei), oOmydeHreM (HampuMep, MyTeM 3allUThl OT OOJIyueHHS) U
TOKCHYHOCTBIO (HaIlpUMep, MEPaMU 110 YAEPKaHHIO).



3.1.

3.2

3.3.

[IpenmeTsl 00opymoBaHUSA, Ha KOTOpBIC, KaK CUMTAETCS, PACHpPOCTPaHSIETCS 3HAUYCHUE
¢pa3sl «u 00OpyaOBaHHE, CHENMAIBHO MPEeIHA3HAYEHHOE WJIM TOATOTOBJICHHOE» I
nepepaboTKU 00JTyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIIOYAOT:

MamuHbl 1J151 pyOKkH 00/ 1y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

O10 000pyJOBaHHE WCIOIB3YETCS IS BCKPBHITHS OOOJIOYKM TOIUIMBA C IIETBIO
MOCIIEAYIONIETO PACTBOPEHHsI OOJIy4eHHOTO siepHOro Martepuana. Kak mnpasuio,
HCTIONB3YIOTCS CIICIUATBHO MPeHA3HAYCHHbIC, CKOHCTPYHUPOBAHHBIC [T PyOKH MeTasa
YCTPOMCTBA, XOTS MOMKET WCIONb30BaThCsl W OoJiee COBEpUICHHOE 000pyIOBaHUE,
HanpUMep Ja3epsl.

JIMCTaHLIMOHHO ympaBisieMoe OOOpYIOBaHHWE, CIHELMAIBHO IpEeJHA3HAYCHHOE WIH
MOJTrOTOBJIEHHOE [UISl MCIIOJIB30BAHUS HA YCTAHOBKE I10 IIepepaboTKe, KaK OHA OIpe/eIeHa
BBIIIE, ISl PE3KH, PYOKH WM Hape3Ku cOOpOK, MYyYKOB WJIH CTEp)KHEW OOIydYeHHOTO
SIIEPHOTO TOIUINBA.

JuccosbBepnl
BBOJHOE 3AMEYAHUE

B nucconmpBepsl OOBIYHO MOCTyMaeT HM3MENbUYEHHOE OTpaloTaBilee TOILIMBO. B 3THX
0e30MacHBIX C TOYKHU 3PEHUS] KpUTHYHOCTH pe3epByapax 0OMyUYSHHBIN SACPHBIH MaTepHal
pacTBopsieTcss B a30THOW KHCIOTE, M OCTaIOLIMecss OoOpe3kd 00O0JOYEK BBIBOISATCA W3
TEXHOJIOTHYECKOTO MTOTOKA.

be3omnacHble ¢ TOUKH 3peHMsS KPUTHUUHOCTH pe3epByaphl (HallpuMep, Majoro AuaMeTpa,
KOJIBLICBBIC WJIM TIPSIMOYTOJIBHBIE DPE3epByaphl), CHEHMANbHO NpeAHA3HAUYCHHBIC WIN
HOJTrOTOBJICHHBIE ISl HCIIOIb30BAHMS Ha yCTAHOBKE 110 ITepepadoTKe, KaK OHU ONPEeIeJICHbI
BBIIIIE, JJS PACTBOPEHHUS OOIYYEHHOTO SAEPHOTO TOIUIMBA, KOTOpPHIE CIOCOOHBI
BBIIEP)KUBATh TOPSYYI0, BBICOKOKOPPO3HOHHYIO JKHUAKOCTH M MOTYT JTUCTAHLMOHHO
3arpy’kaTbCcsl M TEXHUUECKH 00CITyKUBATHCA.

JKCTPAKTOPHI M 000pyI0BaHMeE AJS IKCTPAKIMH PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUE

B skcTpakTophl ¢ pacTBOpUTENEM IOCTYIaeT KaK PacTBOp OOMYYEHHOTO TOIUIMBA H3
JIACCOJIBBEPOB, TAK U OPraHUYECKUNA PACTBOP, C MOMOILBIO KOTOPOrO Pa3lessiloTCsl YpaH,
TUTYTOHUH M IPOAYKTHI fesieHusi. O0opyIoBaHUe ISl SKCTPAKIIUH PACTBOPUTEIEM OOBIYHO
KOHCTPYHPYETCS ~ TakuM  00pa3oM, YTOOBI  OHO  YJIOBJIICTBOPSJIO  KECTKHM
OKCIUTYaTallMOHHBIM TPEeOOBAaHUSAM, TaKWM, KaK JUIMTENBHBIH CpPOK CiIyxkObl 0e3
TEXHUYECKOTO OOCITYXMBAHHS WM JIeTKas 3aMEHSEMOCTb, IPOCTOTA B AKCIUTyaTallud U
VIIPABJICHUH, & TAKXKE THOKOCTh B OTHOIIICHUH U3MEHEHUS MTapaMeTpoB Ipoliecca.

CriennanbHO TpeHa3HauYeHHBbIE WM TOATOTOBJICHHBIE DKCTPAKTOPHI C PACTBOPHUTEINEM,
Takhe, Kak HacaJ0YHble WM IyJIbCAIIHOHHBIE KOJIOHHBI, CMECHTEIbHO-OTCTOMHEIE
arnmnaparbl UiIn ]_[eHTp06e)KHLIe KOHTAKTHBIC arraparsl JJIs1 UCII0JIB30BaHUA Ha YCTaHOBKC
no o0paboTKe OOMYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PACTBOPUTEIEM JIOJIKHBI OBITH
YCTOWYNUBEI K KOPPO3HOHHOMY BO3JCHCTBHIO Aa30THOH KHCJIOTHL. OKCTPAKTOPHI C
pactBopuTesneM OOBIYHO HW3TOTABIMBAIOTCA C COOJIONCHUEM YPE3BBIYAHHO BBICOKHX
TpeOoBaHmii (BKJIIOYAs NPUMCHEHHE CICIMATbHBIX METOJOB CBAapKW, HHCIIEKIUH,
o0OecrieueHHe M KOHTPOJbh KadecTBa) W3 MAaJOYTJIEPOAMCTHIX HEPXKABEIOMIMX CTaleH,
TUTaHa, TUPKOHUS WU IPYTHUX BHICOKOKAYECTBEHHBIX MATEPHAJIOB.
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34.

3.5.

XuMHnyecKkue pe3epByaphbl A5 BblIePKMBAHUS WIH XPaHEHUS
BBOJHOE 3AMEYAHUE

Ha »Tame skcrpakiuu pacTBOpUTelieM 00pa3yrTCsS TPU OCHOBHBIX TEXHOJOTHUYCCKUX
MOTOKA JKUAKOCTU. Pe3epByaphl As BBIACPKUBAHHUS WM XPAHCHHS HUCIONB3YHOTCA B
TaTbHEHIIIelr 00paboTKe BCEX TPEX MOTOKOB CIEAYIOIMIAM 00pa3oM:

a) pacTBOp YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIIEHTPUPYETCS BBIMApHUBAaHHEM U
MIPOMCXOANT TpoIlecC ACHUTpALUU, TJ€ OH MpeBpalaeTcd B OKCHJA ypaHa. JTOT
OKCHJI IOBTOPHO UCTIONB3YETCs B IACPHOM TOIUIMBHOM LIUKJIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JAENCHHS OOBIYHO KOHLIEHTPUPYETCS
BBIMIAPMBAHUEM U XpaHUTCA B BHAE KOHIEHTPUPOBAHHOM IKUAKOCTH. OTOT
KOHILIGHTPAT MOXKET BIIOCJIEACTBUY MPOWTH BBIAPUBAaHUE WK OBITH PeoOpa3oBaH
B (hopMy, IPUTOAHYIO JUI XPAaHEHUS WM 3aXOPOHEHUS,

C)  pacTBOp UHCTOTO HUTpaTa IUIyTOHUS KOHLEHTPUPYETCS U XPaHUTCA [0
MOCTYTUIEHUS Ha MANbHEHIINEe 3Talbl TEXHOJIOTHYECKOTO Tpoiecca. B actHocTH,
pesepByapbl U1 BBIICP)KMBAHWS WM XpaHEHHS PacTBOPOB  IUTYTOHUS
KOHCTPYHUPYIOTCSI TaKHUM 00pa3oM, 4TOOBI M30€XKaTh CBA3AHHBIX C KPUTUYHOCTHIO
Mpo0JieM, BO3HUKAIOIIUX B PE3yJIbTaTe M3MCHEHUN B KOHICHTpAIMHM Win (opme
JAHHOTO TTOTOKA.

CrenmanbHO TIpeHAa3HAYeHHbIE WM MOJTOTOBJIEHHBIE pe3epBYaphl JJIS BBIICPKUBAHUS
WIIM XpaHEHUs! UIs1 UCITIOJIb30BAHMs Ha YCTaHOBKE IO MepepadoTKe 00MyYeHHOTO TOILUIHBA.
PesepByaper ansi  BBIACpKMBAHHUA WM XPaHEHUS [OJDKHBI OBITh YCTOHYHMBBI K
KOPPO3HUOHHOMY BO3JEHCTBUIO a30THOM KHUCIOTHI. Pe3epByapbl ISl BBIACPKUBAHMS WU
XpaHeHUs] OOBIYHO HM3TOTABIMBAIOTCA M3 TaKUX MAaTepUaloB, KaK MalOyTJIEpOIUCTHIE
HEp>KaBEIOIIUE CTald, TUTAaH WM LUPKOHUM WM Apyrue BBICOKOKAYECTBEHHBIE
MaTepuanbl. Pe3epByapel Ui BBIIEPKWBAaHUS WM XpPaHEHWS  MOTYT  OBIThH
CKOHCTPYHPOBAaHBI ~TakuM o00pa3oM, 4UYTOOBI WX OJKCIUTyaTallMss U TEXHUYECKOE
o0CITy>KUBaHKE TPON3BOIMINCH JUCTAHIIMOHHO, U MOTYT UMETh CJIEAYIOLIHE OCOOCHHOCTH
C TOUYKH 3PEHUS KOHTPOJIA 32 AIEPHOU KPUTUYHOCTBIO:

1)  OOpHBI SKBHUBAICHT CTEHOK WM BHYTPEHHUX KOHCTPYKIHMH pPaBeH MO MEHbBIIEH
Mmepe 2%, mudo

2)  UWIHHAPWYECKHE pe3epByaphl MMEIOT MAaKCUMAILHBIN nuametp 175 mm (7 aroiiMoB),
1100

3)  OpAMOYTOJbHBIA WM  KOJBLEBOH  pe3epByap  HMEET  MaKCHMAJbHYIO
mmpuHy 75 MM (3 aroiima).

CucreMa KOHBePCHH HUTPATa IVIYTOHUS B OKCH/
BBOJHOE 3AMEYAHUE

Ha O6OJBHIMHCTBE YCTAHOBOK MO TepepabOTKe 3TOT KOHEYHBIH MPOIeCC BKIOYAET
KOHBEPCHIO PACTBOpPAa HHUTpATa IUIYTOHHS B JBYOKHUCH IUIYTOHHUS. B YHCIO OCHOBHBIX
olepanyii 3TOro mpolecca BXOJAT: XpaHEHHE W  KOPPEKTUPOBKA HCXOJHOTO
TEXHOJOTMYECKOTO MaTepHana, OCaXICHHE W pa3/ielieHHe TBEPAOW W KUAKON (aswl,
NpOKaMBaHKWEe, OOpAIlleHHEe C MPOAYKTOM, BEHTWIIAIUS, OOpalleHHe ¢ OTXOAaMH U
yIpaBJICHHE TPOIIECCOM.



3.6.

5.1.

3aMKHYTbIE CHCTEMbI, CICIMANBHO MPEIHA3HAYCHHBIC WM MOJATOTOBJICHHBIC IS
KOHBEPCHUU HUTpATa IUIyTOHHS B OKCHUJ] TUTyTOHMS, B YaCTHOCTH, 000pYI0OBaHHBIC TAKHUM
o0pa3oM, 4TOOBI M30EKATh JOCTHIKCHUS KPUTUYHOCTH W PAJMANUOHHBIX 3PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMACHOCTH, CBA3aHHBIE ¢ TOKCHYHOCTBIO.

CucreMa KOHBEPCHH OKCHAA IUIYTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

DTOT MPOLECC, KOTOPHI MOXKET OBITh CBSA3aH C YCTAHOBKOW MO MepepadOTKe, BKIIIOYACT
(dTOopUpOBaHHE JBYOKHUCH IUTyTOHHS, OOBIYHO C TPHMEHEHHEM BBICOKOAKTHBHOTO
(TOPUCTOrO BOAOPOAA, C LEIbIO MOJyUeHHUS (TOPUAA IIyTOHHS, KOTOPBIA BIOCICICTBHH
BOCCTAHABJIMBACTCS C TOMOIIBI METANIMYECKOTO KaIbIUsS BBICOKOM YHCTOTHI JI0
MOJYYCHUS] METAJUTMYECKOro TUTyTOHUS W (PTOpUAA KallblMs B BHJAC IIaka. B ywcio
OCHOBHBIX OIEpalii JaHHOTO TMpolecca BXOAAT: (GTopHpoBaHHE (HApUMeEp, C
MPUMEHEHUEM O0O0PYIOBaHUs, COJCPKAIIETO OJArOpOAHBIC METAJUTBI WK 3aIlUIICHHOTO
MOKPBITHEM U3 HUX ), BOCCTAHOBIICHHE METaslIa (HapUMep, C MPUMEHEHUEM KEPAMHUECKUX
THTJICH), BOCCTAHOBJICHHEC TIIaKa, OOpaImIeHne ¢ TMPOAYKTOM, BEHTHIIANNS, OOpaIIeHue ¢
OTXO/IaMU U YIIPABJICHUE MPOIIECCOM.

3aMKHYTBIE€ CHCTEMBI, CHEIHAIbHO MpEeIHAa3HAYCHHBIE WM TOATOTOBJICHHBIC IS
MIPOU3BOCTBA METAJUIMYECKOTO TUTYTOHHUS, B YACTHOCTH, 00OPY/IOBaHHEIE TAKUM 00pa3om,
YTOOBI N30€KATh JOCTH)KEHUSI KPUTHYHOCTH U paaualiMOHHBIX 3()(EKTOB, a TaKKE CBECTH
K MUHUMYMY OIIaCHOCTH, CBA3aHHBIE C TOKCHYHOCTHIO.

YceTaHOBKH /151 H3rOTOBJIEHHS TOILUIMBHBIX 3JIEMEHTOB
«YcTaHOBKa JIJIT H3rOTOBJICHUS TOIUIMBHBIX 3JIEMEHTOBY BKIIFOYACT O60py,Z[OBaHI/ICZ

a) KOTOpOE€ OOBIYHO HAXOJIUTCS B HETOCPEACTBEHHOM KOHTAKTE C TEXHOJOTHYECKUM
MTOTOKOM SIIEPHOTO MaTepualia MM HelOCPEACTBEHHO 00pabaThiBaeT €ro, Ui kKe
YIpaBISET UM, HITH

b) KOTOPOE TEPMETU3HUPYET SICPHBIA MaTepHasl BHYTPH 00OJIOUKH.

YcraHoBkH i pa3jeieHUsl M30TONOB YpaHa HW  0o0OpyaoBaHUe, KpoMme
AHAJINTHYECKUX NMPHOOPOB, CIENHAIBHO MPeTHA3HAYEHHOE HIIN MOAT0TOBJIEHHOE /IS
3TOr0

IIpenmersl 000pYyIOBaHUs, HA KOTOPBIE, KaK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(hpassl «00OpymOBaHUE, KPOME AaHATTUTHICCKUX MMPHOOPOB, CIICIHAIEHO MpeIHA3SHAYCHHOES
WM TIOATOTOBJICHHO®» JUTS pa3/ielieHHs U30TOMOB ypaHa, BKIFOUAIOT B ceOs:

I'azoBble HeHTPU(YrH U Y3JIbI U KOMIIOHEHTHI, CNIENMAJIBHO NMpeAHA3HAYEHHbIE WIH
NMOATOTOBJIEHHBIE 1JI51 MCIIOJIb30BAHUSA B ra30BbIX LeHTPU(pYrax

BBOJHOE 3AMEYAHUE

l'azoBas nentpudyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HMIMHIPA(OB) JHAMETPOM
or 75 mm (3 motima) mo 400 mm (16 mOMMOB) C BEPTHKAIBHOW IEHTPAIBHOW OCHIO,
KOTOpBIi(e) moMerieH(bl) B BAKYYM U BpaIIaeTcs(I0Tcs) ¢ BBICOKOW OKPYXKHON CKOPOCTBHIO
nopsinka 300 m/c unn Gonee. [nst mocTwkeHUs] OONBIIONW CKOPOCTH KOHCTPYKIHMOHHBIE
MaTepHaibl BPALIAOUINXCsl KOMIIOHEHTOB JOJKHBI UMETh BHICOKOE 3HAYCHUE OTHOLICHUS
IPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa H, CIENOBATENbHO, OTIEIIbHBIE €€
KOMITOHEHTBI JTOJDKHBI H3TOTOBIISITHCS C BBICOKOW CTEIEHBIO TOYHOCTH, YTOOBI pa3banaHc
ObuUl MUHUMAaJbHBIM. B oTimuyme OT Apyrux LeHTpUQyr razoBas LEHTpudyra ams
oboramieHWss ypaHa WMeEeT BHYTPH pOTOPHOM KaMmephl  Bpamaronryrocs(mecs)

6
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neperopoaxky(u) B ¢popMme OUCKa M HENOIBIDKHYIO CUCTeMy moaaud U orBopa rasa UFs,
COCTOSIIIIYIO IO MEHBIIIeH Mepe U3 TPEeX OTIENbHBIX KaHAIOB, ABa U3 KOTOPHIX COEAMHEHBI
C JIOMaTKaM¥, OTXOISIIMMH OT OCH POTOpa K Mepu(pepUitHON YacTH POTOPHON Kamephl.
B BakyyMe HaxOANTCs TaKkXKe Psil BXKHBIX HEBPALIAIOLIMXCS 3JIEMEHTOB, KOTOPBIE, XOTS U
HUMEIOT OCOOYI0 KOHCTPYKLHMIO, HE CJIOXKHBI B W3IOTOBJICHUH U HE M3TOTOBISIOTCS M3
VHHUKaJbHBIX MaTtepuanoB. LleHTpudyxHas ycraHOBKa, 0OJHAKO, TpeOyeT OOJBIIOTo Ynuciia
9THX KOMIIOHEHTOB, TaK YTO MX KOJHMYECTBO MOKET CIIy>KUTh Ba)KHBIM HMHIHKATOPOM
KOHEYHOTO HCIOIb30BaHMUSL.

Bpamarwomuecss KOMIIOHEHTbI
a) [TomHBIE poTOpHBIE COOPKHU

TOHKOCTEHHBIE IIMIIMHAPHI WIW P COSAUHEHHBIX MEXIy COO0OH TOHKOCTEHHBIX
[WIAHAPOB, U3TOTOBIIEHHBIX W3 OJHOTO WM 0OJiee MaTepHaOB C BBICOKMM 3HAYCHHEM
OTHOILIEHUS MPOYHOCTH K IIOTHOCTH, YKa3aHHbIX B [IOACHUTEJIbBHOM 3AMEUYAHNN
K HacrosmeMmy pasaeny. CoeluHeHHe MUIMHIPOB MEXAY c0o00# OCYyIIeCTBIAETCS MpH
MTOMOIIN THOKUX CHIIB(OHOB MU KOJIEII, ONMMCaHHbIX B yacTh 5.1.1.(¢c) Hmxe. CoOpaHHBII
pOTOp HWMEET BHYTPEHHIOIO(ME) Teperopoaky(d) U KOHIIEBBIC Y3JbI, OIHMCAHHBIC B
yactsx 5.1.1.(d) u (e) Hmxe. OqHako mojiHas cOOpPKa MOXKET OBITh TOCTABJICHA 3aKa3UHKY B
YaCTHYHO COOPaHHOM BHJIE.

b) Portopnblie TpyOBI

CrnenmanbHO TpPEIHA3HAYCHHBIC WM MOATOTOBIEHHBIE TOHKOCTCHHBIC IIMIMHIPHI C
tonmmHol crenku 12 mum (0,50 aroiima) i MeHee, 1uaMeTpoM oT 75 MM (3 aroiiMa) 1o
400 mm (16 mrOMOB), W3TOTOBJIICGHHBIE W3 OJHOTO WJIM OOJiee MaTepHajoB, UMEIOIINX
BBICOKOE 3HAYEHHWE OTHONIICHWS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHIMMU k HacTosAieMy pa3iemy.

C) Komb1ia mmm cuimbhoHBI

KoMmoHeHThI, crmenuanbHO MpeAHa3HAYCHHbIE WM MOATOTOBJICHHBIC IJISI CO3JaHUS
MECTHOH OITOPHI ISl POTOPHOHN TpyObI HITH COSAMHEHUS psiia POTOPHBIX TpyO. CHitbQOHBI
NPEACTABISIIOT COO0H KOPOTKUE HWIMHAPHI ¢ TOMIUHON cTeHkn 3 MM (0,125 moiima) mimu
MeHee, quaMeTpoM ot 75 mum (3 mrotima) no 400 MM (16 II0WMOB), UMEIOIIUX OAMH rodp
W3TOTOBJICHHBIC W3 OJHOTO M3 MaTepHalioB, MMEIOIIUX BBICOKOE 3HAYEHHE OTHOLICHHS
MPOYHOCTH K IUIOTHOCTH, YyKa3zaHHBIX B IIOSICHUTEJIbBHOM 3AMEYAHHWU «k
HACTOSIIIIEMY pa3aeiy.

d) [Teperopoaku

Kommonentsr B dopme aucka auamerpom oT 75 mMm mo 400 mMm (ot 3 mo 16 mioiimMoB),
CHEIHMATBLHO MPEIHA3HAYCHHBIC WM MOJATOTOBJICHHBIC JIUIS YCTAHOBKH BHYTPH POTOPHOM
TpyObl LEHTPHUPYTH C T[ENBbI0 HW30JUPOBATh BBIMYCKHYK) KaMepy OT TJIaBHOU
Pa3aeiUTENIbHON KaMephl M B HEKOTOPBIX CIydasx s yiaydiieHus nupkyisiiuu raza UFs
BHYTPH TJIABHOM Pa3/ICIUTEIBHON KaMepbl POTOPHOU TPYOBl U U3TOTOBJICHHBIC U3 OJHOTO
U3 MaTepHanoB, MMEIOIIMUX BBICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH,
ykazaaasix B [IOSICHUTEJIbBHOM 3AMEUAHNU k HacTosmeMy pas3zieiy.

e) BepxHue/HuKHIE KPBIIIKH

KommonenTsr B popme amcka auamerpoMm oT 75 mm (3 mroiima) mo 400 mm (16 aroiitmoB),
CICIMAIBHO MPEIHA3HAYCHHBIC WM IMOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh TUAMETPY KOHIIOB POTOPHOU TPYORI 1 Oaronaps a3Tomy yaepxkusath UFg
BHYTPH €€. ITU KOMIIOHECHTBI HCIIOJIL3YIOTCS JUIS TOTO, YTOOBI ITOIICPKUBAT, YICPKUBATH
WK COJICPXKaTh B ceOe KaK COCTABHYIO YACTh 3JIEMEHThHI BEPXHETO MOAIIUITHUKA (BEPXHSIS
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KPBIIIKA) WJIH CIY)KATh B KadecTBE HECYIICH 4YacTH BpAILAIOIIUXCSA 3JIEMEHTOB
JJIEKTPOJBUTATENS. M JJIEMEHTOB HW)KHETO TMOMIIMIHUKA (HIDKHAS KpBIMIKA), |
U3TOTOBJIAIOTCA M3 OJHOTO M3 MaTepHasoB, UMEIOUIMX BBICOKOE 3HAYEHHE OTHOLIEHMS
MPOYHOCTH K IUIOTHOCTH, Yka3zaHHbIX B IIOSCHUTEJIBHOM 3AMEYAHUU «k
HACTOSIIEMY pa3zeiy.

[HOACHUTEJIBHOE 3AMEYAHUE

HJ’IH Bpalaronmxcd KOMIIOHCHTOB ]_[eHTpI/I(I)yF HCIIOJIB3YKOTCA  CIICAYIOIIUC
MaTepualbl:

a)  MapTEHCHTHOCTApPEIOIIHE CTANH, NMEIOIIMEe MAKCUMANBHBIH TIpe/ies IPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m? (300 000 yHT/KB. mroiiM) wiu 6oee;

b)  alOMMHMEBEIC CIUIaBBI, MMEIONIIME MAKCHMAJIbHBEIA Ipeae] INPOYHOCTH Ha
pactsoxerue 0,46 x 10° H/m? (67 000 ¢yHT/KB. mroiiM) nim Goree;

c) BOJIOKHHCTBIE (HUTENOA0OHBIE) MaTepualibl, NPUTOAHBIC Ul WCIIOJNB30BaHHS B
KOMIIO3UTHBIX CTPYKTYpax M HUMEIOIIME 3HAUYEHUS yAEIbHOIO MOAYJS YIPYrOCTH
12,3x 10°m mmu Gomee M MaKCHMAIbHOTO YIENGHOTO Ipesesia IPOYHOCTH Ha
pactsxenne 0,3 x 10° uu 6onee («yaenbHBIA MOYJIb YHPYTOCTHY» — 9TO MOJYJIb
IOnra B H/M?, menensblil Ha yaenbHbii Bec B H/M’; «MaKCUMANbHBIH yAembHBIH
MIpeJieNl MPOYHOCTH Ha PACTSKEHHE» — 3TO MaKCHMANBHBIN Ipees MIPOYHOCTH Ha
pacTsoxenue B H/M%, meneHHEIH Ha yenbHbIi Bec B H/M®.

CraTHyecKue KOMIIOHEHTEI
a) IloAImMNOHUKHY ¢ MAarHUTHOM MOJABECKOM

CriertmanbHO TIpeTHa3HAYEeHHBIE WITH MTOATOTOBIIEHHBIE TTOAITUITHIKOBEIE Y3JIbI, COCTOSIINE
U3 KOJIbIIEBOTO MarHuTa, MOJIBEIICHHOTO B 000iMe, copeprkalieii JeMrnpupyroyo cpeay.
Ob6oiima wusrotoBmsgercss u3 croiikoro k UFs marepuana (cm. [IOSACHUTEJIBHOE
3AMEYAHUE k pazneny 5.2.). Maraut coequHseTcs ¢ TOTIOCHBIM HAKOHEYHUKOM WITH
BTOPHIM MarHWTOM, YCTaHOBJICHHBIM Ha BEpPXHEH KPBIIIKe, OMMCAaHHON B pa3zene 5.1.1.(e).
Maraut MOXeT UMETh POPMY KOJIbI[a C COOTHOIICHHEM MEXKIY BHEIIHUM W BHYTPEHHUM
IUaMeTpaMy, MEHBIIUM Wi paBHBIM 1,6:1. Maraur wMoxer wuMeTh (opmy,
obecrieunBaroNIyo HadanbHy0 mpoHunaeMocTs 0,15 I'm/m (120 000 eguaum CI'C) nmm
Ooyee, WM OCTATOYHYIO HaMarHMYeHHOCTh 98,5% wumm Oosee, WM MpoU3BEICHUE
VHIYKIMY HAa MaKCUMAIbHYIO HATIpsSKeHHOCTH nons Gomee 80 kJIx/m’ (107 T'e.D). Kpome
OOBIYHBIX CBOWCTB MaTepHalla, HEOOXOIUMBIM IPEIBAPUTEIHHBIM YCIOBHEM SIBISETCS
OTpaHUYCHHE OYeHb MaNbIMU nomyckamu (Menee 0,1 mm mmm 0,004 mroiiMa), OTKIIOHSHHS
MarHUTHBIX OCEH OT TEOMETPUYECKHX ocell miam obecredeHue 0co00il TOMOTeHHOCTH
MaTepualia MarHuTa.

b) INommmumaukw/neMrideps

CrienuanbHO TPEeIHA3HAYCHHBIC WM MOATOTOBJICHHBIC MOJIIUITHAKY, COACPIKAIINE Y3el
OCB/YIUTOTHUTEIILHOE KOJIBIT0, CMOHTHPOBAHHEIH Ha Aemmdepe. OCh 0OBITHO TIPEICTABISICT
co00# BaJl U3 3aKAJIEHHOM CTaJIM C OJJHUM KOHIIOM B (hopMe MoTycdepsl, U O CPEACTBAMU
MOJICOCIMHCHHS K HIDKHEH KpBIIIKe, onmucaHHoW B pazgene 5.1.1.(e), Ha apyrom. Ban,
OJTHAKO, MOXET OBITh COCITUHEH C THAPOJUHAMHUYCCKUM TOAMUIHAKOM. Komiblo umeer
¢dopmy Tabnerkn ¢ moimycepUuecKUM YIIyOleHHeM Ha OIHOW MOBEPXHOCTH. JTH
KOMIIOHEHTBI 4aCTO MOCTABIISIOTCS OTACILHO OT JeMIidepa.
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c) MosekynspHbIe HacOChI

CrienmaibHO TpeAHA3HAYEHHBIE WM MOATOTOBJICHHBIC HMUIMHIPHI C BHITOUCHHBIMH MU
BBIJJABJICHHBIMA BHYTPH CIUPATGHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTPH
oTBepcTUsIMH. THUTIOBBIMU pa3MepamMH SBISIFOTCS CIIEAYIOIIUE: BHYTPSHHUI THAMETp OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), Tommuba cteHkd 10 mm (0,4 groiima) umu
Oonee, ¢ JUIMHOW, paBHON nauamerpy wiu Oonbine. KaHaBku OOBIYHO HMEIOT
MIPSMOYTOJILHOE TIOTIepedHoe ceueHre 1 rimyouny 2 mum (0,08 mroiima) nim 6oiee.

d)  Craropsl aBurareneit

CrieluaibHO MpeIHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC CTaTOPhI KOJNBIIEBOH (HOpMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (nmm PEaKTUBHBIX)
AJIEKTPOJIBUTATENCH TIEPEMEHHOT0 TOKA JJIsi CHHXPOHHOW pa0OThI B YCIOBUSAX BaKyyMma B
muamnazone gactor 600-2000 ['m m B mmamazone momuocTedt 50—1000 BA. Cratopsl
COCTOSIT M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOHHOM JKEJIE3HOM CEPJICUHUKE C HU3KHUMHU
MOTEPSIMH, COCTABICHHOM M3 TOHKHX IUIACTHH, 00BIYHO TodmuHON 2,0 MM (0,08 mroiiMa)
WU MCHEE.

e) Kopnyca/npuemHnku ueHTpudyru

KoMmoHeHTsI, crenuanbHo MpeHa3HadeHHbIe WIH TOJATOTOBJICHHbIE IJIS pa3MElIeHHs B
HUX COOpKH pOTOpHOH TpyObl TazoBoi wLeHTpHUPyru. Koprmyc cocToHT M3 KECTKOro
MWIMHAPA ¢ TOMIUHON cteHkn 10 30 MM (1,2 mroiimMa) ¢ mpenu3uoHHO 00paboTaHHBIMH
KOHIIaMH Il YCTAHOBKHU TOJANIMITHUKOB U C OJHUM WM HECKOJNBKUMH (IaHUAMH IS
MoHTaka. OOpaboTaHHBIE KOHIBI NapajuleidbHBl JAPYT IpYyry M TEpPHEeHIUKYISAPHBI
MpoJoJIbHOM ocu nmwinHapa B npenenax 0,05 rpapyca unu meHee. Kopmyc MoxeT Takxke
IPEACTaBIATh COOOH KOHCTPYKIUIO SYEUCTOTO THIIA JJI PA3MELICHUS B HEM HECKOJIBKHX
poropHbIX Tpy0. Kopityca n3roraBimBaroTcs U3 MaTepuanos, kopposuectoikux k UFg, nnm
3alUINAIOTCSA TOKPHITHEM U3 TAKMX MaTepHaJIOB.

f) JloBymku

CriennanbHO TIpeIHa3HaYECHHBIE WM TIOATOTOBJICHHBIE TPyOKH BHYTPEHHUM JTUAMETPOM [0
12 mm (0,5 mrotima) mnst m3Bineuenus raza UFs u3 poropHoit TpyOs! o Metoay TpyOku [TuTto
(T.€. c OTBEpCTHEM, HAIIPABICHHBIM Ha KPYTOBOI OTOK r'a3a B POTOPHOU TPyOe, K IpUMeEpYy,
MOCPEICTBOM M3rnda KOHIA pajralibHO PACTOJIOXKEHHOH TpyOKH), KOTOpPBIE MOKHO
MPUKPENUTh K IEHTPANbHON CcHCTeMe WH3BJIeUeHUs Ta3a. TpyOKHM H3TOTOBIEHBI W3
MarepuanioB, kopposuectoiikux kK UFg, wWIM 3allyIaroTcs TMOKPBITUEM U3 TaKHUX
MaTepHaloB.

CrnenmaJjibHO NpeAHa3HAYeHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOTaTeJIbHbIe CHCTEMBI,
o0opynoBaHUe M KOMIIOHEHTHI AJIl HCTIOJIb30BAHUSA HA Ta30leHTPHPYKHOMI
YCTAHOBKE 0 000rallieHUI0

BBOJIHOE 3AMEYAHUE

BcmomoratensHble  CUCTEMBI, 00OpYAOBaHUE H KOMIIOHGHTBHI Ta30leHTpU]yKHON
YCTaHOBKH I10 00O0TaIICHHUIO TPEACTABISIOT COO0H CHCTEMBI YCTAaHOBKH, HEOOXOIUMBIE IS
nonaun UFe B mieHTpudyTH, Ui CBA3H OTACIBHBIX HEHTPU(DYT MeXITy coboil ¢ Ienpro
00pa30BaHUs KaCKaJoB (MU CTyIEHel ), 4ToObl JOCTUYb 00Jiee BBICOKOTO 00OTalleHUs 1
W3BIIEYb «IPOAYKT» U «xBocThy UFs 13 ieHTpudyT, a Takke 000pyaoBaHue, HEOOX0AUMOE
JUTSL TIPUBEACHUS B JICHCTBHE TIEHTPU(YT WU TSl yrpaBieHus ycraHoBkoil. O0sraH0 UFs
UCIapsieTCsl U3 TBEPABIX BEIIECTB, MOMEUICHHBIX BHYTPH MOJOTPEBAEMBIX aBTOKJIABOB, U
nojmaeTcss B razoo0Opa3Hod (opMe K LeHTpudyraMm dYepe3 CUCTEMY KOJLICKTOPHBIX
TpyOompoBonoB Kackana. «lIpomykt» u «xBocTel» UFs, moctymatoniie u3 mneHTpudyT B
BHJIE Ta3000pa3HBIX IIOTOKOB, TAaKXe MPOXOAIT HYEPe3 CHCTEMY KOJUICKTOPHBIX
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TpyOOIPOBOIOB KacKa/ia K XOJIOAHBIM JIOBYIIKaM (paOOTarOIIMM IIPU TEMIIEpaType OKOJIO
203K (=70°C)), rae OHM KOHICHCHUPYIOTCS M 3aTeM MOMEINAIOTCS B COOTBETCTBYIOIIUE
KOHTEHHEPHI [ TPAaHCIIOPTHUPOBKH MM XpaHEeHus. Tak Kak ycTaHOBKa IO 0OOTaIlIeHHIO
COCTOMT M3 MHOTHX ThICSY LEHTpU(dYr, COOpaHHBIX B KacKaJpl, CO3/MAIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIC TPYOONPOBOIBI KAacKaJOB C THICSYAaMH CBapHBIX
BOB, IIPpHUYEM CXEMa OCHOBHOM YacTH HX COCI[I/IHCHI/Iﬁ MHOTOKpPATHO TIIOBTOPACTCA.
ObopynoBanue, KOMIOHEHTHI M CHCTEMBI TPYOOIPOBOIOB U3TOTOBIIAIOTCS C COONIOICHUEM
BBICOKUX TPEOOBaHMI K BaKyyM-IUIOTHOCTH U YHCTOTE 00pabOTKH.

Cucremsl HOILa‘lI/I/Cl/lCTeMbI OTBOJA «IMTPOAYKTA» U «XBOCTOB»

CHGLII/IEIJ'ILHO MNpeAHA3HAUYCHHBIC WU MOATOTOBJICHHLIC TCXHOJIOTUYECKUE CHUCTEMEIL,
BKJIIIOYArOMIue:

MHUTAIONINE ABTOKJIABHI (MM CTaHINH), Uctoib3yeMble 1t nogadn UFg B kackamsl
uentpudyr npu aasienun 1o 100 klla (15 dyHT/KB. ArOKM) U IpU CKOpPOCTH 1 Kr/4
WA 00JIeE;

JecyOuMaTophI (MITH XOJIOIHBIC JIOBYIIKH ), UCTIONIb3yeMble sl BhiBeneHust UFs u3
kackaioB npu aasieHu 10 3 klla (0,5 hpyHT/KB. A10¥IM). [lecyOaumMaTopsl CIIOCOOHBI
oxaxaarbes 10 203 K (=70°C) u narpeBatsest o 343 K (70°C);

CTAaHIMU «IPOAYKTa» M «XBOCTOB», HCIHONb3yemble s mnepememieHus UFg
B KOHTEHHEPHI.

Orta ycraHoBKa, 000pyaoBaHHE M TpyOONPOBOIBI TOJHOCTHIO M3TOTABIMBAIOTCA M3
croikux kK UFs wMarepmamoB  wid  3alIWIIAOTCS  TOKPBHITHEM M3 HUX
(cm. TIOSAICHUTEJIBHOE 3AMEUYAHUE x manHoMy pasmeiny) ¢ COOI0ICHHEM BBICOKUX
TpeOOBaHMH K BaKyyM-IZIOTHOCTH M YUCTOTE 0OpabOTKH.

ManuHHbIe CHCTEMBbI KOJLUIEKTOPHBIX TPYOONPOBOIOB

CrenuanbHO TIpelHA3HAUCHHbIE WM IIOATOTOBIEHHBIE CHUCTEMBI TPYOOIPOBOAOB U
KoyiekTopoB st yaepxkanus UFs BHYTpH UEeHTpU]YXKHBIX KackaloB. JTa cCeTh
TpyOONPOBOAOB OOBIYHO MPEACTABIAET COOOH CHUCTEMY C «TPOMHBIM» KOJUIEKTOPOM, U
Kaxzasi LeHTpudyra coeIUHEHAa C KaKABIM M3 KOJUIeKTOpoB. CliemoBaTeibHO, CXeMa
OCHOBHOW YaCTH WX COEIWHEHHS MHOTOKpaTHO ToBTOpsAercs. OHa TONHOCTHIO
urotaBiuBaercd u3 croikux Kk UFs wmatepuano (cm. IIOSACHUTEJIBHOE
3AMEYAHUE k HacrosmeMy pa3zeny) ¢ COONII0IeHIEM BRICOKHX TPEOOBaHUI K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/ucTouyHuku uoHoB st UF

CrienuaibHO TpeHA3HAYCHHBIC WIIU MOJTOTOBJICHHBIC MAarHUTHBIC WM KBaJPYIOJIBHEIC
MacC-CIEKTPOMETPHI, CITOCOOHBIC TTPOU3BOIUTE IPSIMOM 0TOOp TIPOO MogaBaeMOil MacCHl,
«TPOJIYKTa» WU «XBOCTOB» M3 ra3oBbix MOToKOB UFs u 00samaromiye noaHsiM Habopom
CIIEYFOIIUX XapaKTCPUCTHUK:

1. yAenpHas pa3pemaroniasi ClIocoOHOCTh 1Mo Macce cBbimie 320;

2. comepKaT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBIC K3 HHUXPOMa HIW MOHEIA HWIIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UCTOUYHUKHU C 60M6ap£[HpOBKOﬁ QJICKTPOHAMU

4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, TIPUTOIHYIO I M30TOMHOTO aHAIIN3a.
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5.2.4.

5.3.

5.3.1.

IIpeoGpa3zoBaTesin 4YaCTOTHI

[IpeoOpazoBaTenu dYacTOTHl (Takke€ W3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CIHeLUaIbHO TIpeIHa3HauEHHbIE WM TMOATOTOBJICHHBIE U IUTAHHUSI CTATOPOB ABHUTaTENeH,
ompeneneHHbIX B moanyHkTe 5.1.2.(d), wim dacTu, KOMIIOHEHTHI W TOACOOPKH TaKhX
nmpeoOpa3oBaTeNIel 9acTOTHI, 00JIaAIONTHE ITOJTHEIM HA00POM CIIEAYIOIINX XapaKTePUCTHK:

1. MHoroda3HbIi BeIxo[ B nuanazone ot 600 mo 2000 I';

2. BBICOKasl CTaOMIBHOCTH (CO cTabmiu3arueit yactoTsl sryuie 0,1%);
3. HU3KHE HeMHEHHbIEe UCKakeHus (MeHee 2%);

4. ko3 duiment moneznoro aercTus cebitre 80%.

[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
TexHoJorndeckuM Tra3oM UF¢ miam HermocpemcTBEHHO YIpaBiseT padoToi meHTpudyr u
MPOXOXKICHUEM Ta3a OT HEHTPUBYTH K HeHTpU(dyre u U3 Kackajaa B KacKas.

Kopposuecroiikne k UFs MaTepuansl BKIHOYAOT HEP)KaBEIOLIYIO CTaslb, AlIOMHUHUM,
IIOMUHMEBBIE CIUIaBbl, HUKENb WU CIUIaBbI, coaeprkamue 60% u 0onee HUKeEs.

CrnenmaJjibHO NpeAHa3HAYeHHbIE WM MOATOTOBJEHHbIe COOPKHM M KOMIIOHEHTHI 1A
HCII0JIb30BaHNs NPH ra3oau¢¢y3noHHOM 000TraleHnH

BBOJIHOE 3AMEYAHUE

[pu razomuddysmoHHOM  MeToje  pasfelicHHss HM30TONOB  ypaHa  OCHOBHOU
TEXHOJIOTHYECKOH COOpPKOH SBISICTCA CIICLHMAIbHBIA TMOPUCTBIH Tra30auddy3nOHHBINA
Oapbep, TEMIOOOMEHHMK ISl OXJaXKICHUS Taza (KOTOPBIM HarpeBaeTcst B Ipolecce
CKaTHsl), YIUIOTHUTENbHBIE KIIallaHbl U PErYJINPYIOIINE KIAlaHbl, a TAKKe TPYOOIPOBOIBI.
[Mockonbky B razonudQy3HOHHOW TEXHOJOTMH HCIONB3YeTCsl MEeCTU(TOPHUCTHIN ypaH
(UFs), Bce obopymoBaHue, TpyOONpOBOIBI M HMOBEPXHOCTH H3MEPHUTENBHBIX HMPUOOPOB
(xoTOpBle BCTYHAOT B KOHTAaKT C Ia30M) JOJDKHBI H3rOTABIMBATHCS M3 MAaTepUaloB,
coxpansromux crabmwibHOCTh Tpu KoHTakTe ¢ UFs. Tazomuddysnonnas ycranoBka
COCTOMT M3 PAJa TAKUX COOPOK, TaK YTO UX KOJIMUYECTBO MOXKET OBITh BasKHBIM MIOKA3aTeIIeM
KOHEYHOTO NpEIHA3HAYCHHUS.

I'azoauddy3uonnnie 6apbepbl

a) CrnenmanbHO peHa3HauYeHHbIC HITH IOATOTOBIICHHBIE TOHKHUE, TIOPUCTHIE (PHIBTPHI
¢ pasmepom 1op 100-1000 A (aurcrpem), Tonmunoit 5 mm (0,2 mroiimMa) WIK MeHbIIE, a
I TpyOuaTeix GopM mamamerpoMm 25 MM (1 qr0HiM) WM MEHBINE, M3TOTOBJICHHBIC W3
METaJUTHYECKUX, IIOJIMMEPHBIX WIIM KEPAMHUYECKHX MaTepuaiioB, koppo3uectokux k UFg,

b)  coeumanbHO MOATOTOBICHHBIE COSANHEHNS MM MOPOIIKH AJISl U3TOTOBJICHUS TAKUX
¢unpTpoB. Takue coeqMHEHNS U MOPOIIKH BKITIOYAIOT HUKENb WM CIUIABBI, COJIEpIKaIie
60% wim Oojiee HUKEIA, OKCHJ alioMuHHsA WM cTolikue K UF¢ HOJNHOCTEIO
(bTOpUpOBaHHbIE YIIIEBOAOPOIHBIE MOJUMEPHI C YUCTOTOH 99,9% wmim Gonee, pasmepoM
gyacTul] MeHee 10 MKM M BBICOKOH OJHOPOJHOCTBIO YACTHI[ IO KPYIHOCTH, KOTOPBIE
CTIEIIHATBHO TIOATOTOBIICHBI JJISl N3TOTOBICHNUS ra30aAn(pGy3nOHHBIX 6aphepoB.
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5.3.2.

5.3.3.

5.34.

5.3.5.

54.

Kameps! nuddysopos

CrieluanbHO TMpeIHA3HAYCHHBIC WJIM TMOJATOTOBJICHHBIE TePMETHUYHBIC IUIHHIPUYCCKUES
cocyabl auamerpoM Oonee 300 mm (12 mroiiMoB) u mnuHOHN Oosee 900 MM (35 mroiiMOB),
WIHA TIPSIMOYTOJIbHBIE COCYABl CPaBHUMBIX Pa3MepOB, UMEIOIINE OJHWH BITyCKHOW W JBa
BBIITYCKHBIX TaTpyOKa, IUaMeTp KaXIoro M3 KOTOphIXx Oonee 50 MM (2 mroiima), st
MOMeEIeHUS B HUX ra3oauddy3noHHBIX OapbepoB, M3TOTOBICHHBIC U3 cTOMKMX K UFg
MaTepUAJIOB WU 3alMIICHHBIC IIOKPBITUEM U3 HUX, U IPEHA3HAUYCHHBIC /Il YCTAHOBKH B
TOPU30HTAIHHOM I BEPTUKAIHLHOM TOJIOXKCHHU.

Kommnpeccopb! 1 ra3onyBKu

CrenmaibHO TpeAHA3HAUYEHHBIE WM MOATOTOBICHHBIE OCEBBIC, LEHTPOOEKHBIC MU
00bEeMHbIE KOMIPECCOPbI, UM Fa30/[yBKH € TIPOU3BOAUTENLHOCTBIO Ha Bcoce 1 M/MUH Wi
oonee UFs m ¢ maBieHneM Ha BBIXOJIE 10 Heckoimbkux coTeH klla (100 ¢pyHT/KB. mroiim),
npeAHa3HauYeHHBIE 7151 TOJITOBPEMEHHOM KcIutyatanu B cpenie UFs ¢ anexkTponBurarenem
COOTBETCTBYIOIIEH MOIIHOCTH WM 0€3 HEero, a TakKe OTACIbHbIE COOpKHM TaKHX
KOMIIPECCOPOB U Ta30yBOK. DTH KOMIIPECCOPHI U ra30yBKH UMEIOT Nepenaj AaBICHUs
ot 2:1 g0 6:1 u nzroraBnuBatoTcs u3 cToiikux k UFs MaTepraaoB WM MOKPHIBAIOTCS UMH.

YiaoTHeHus Bpamapmuxcsa BajioB

CrenmanbHO TpenHAa3HAYEHHBIE WM IOATOTOBJICHHBIE BaKyyMHBIE YIUIOTHEHUS,
YCTAHOBJICHHBIC Ha CTOPOHC IIOJa4YM M Ha CTOPOHC BbIXOJa MJIA YIUIOTHCHHUA Balia,
COCIMHSIONIETO POTOP KOMIIPECCOpa WM Ta30yBKU C MPHUBOJHBIM ABUTATENEM, C TEM
4TOOBI 00ECIIEYNTh HAJACKHYIO TePMETH3AINIO, MTPEIOTBPAIIAIONIYI0 HATEeKaHUE BO3IyXa
BO BHYTPEHHIOI Kamepy KOMIIpeccopa WM ra3ofayBkH, KoTopas HamonHeHa UFg. Takue
VIUIOTHEHHS OOBIYHO MPOSKTUPYIOTCA Ha CKOPOCTh HaTekaHus OydepHoro rasa
menee 1000 cm®/mun (60 mroiiv®/MuH).

TenoooMennnku asa oxjaaxaenus UFg

CrienaibHO MpeTHa3HauYeHHbIC WM OJATOTOBIICHHBIC TEINIOOOMEHHHUKH, U3TOTOBJICHHEIE
n3 croiiknx Kk UFs MarepuanoB wiM MOKpBITBIE MMHU (32 HCKIIOUYECHHEM HeEprKaBerollen
CTaJIn), WIIX MEJIbIO, MITH JIFOOBIM COYETaHUEM ATUX METAIUIOB M PACCUUTaHHbBIE HAa CKOPOCTh
W3MEHEHUs JaBJICHUs, ompenensiomero yreuky, menee 10 ITa (0,0015 ¢ynT/KB. HI0¥iM)
B uac npu nepenasne gasneHust 100 klla (15 pyHT/KB. q10iiM).

CrnenunajJbHO PeAHA3HAYEHHBIE WIH MOAT0TOBJEHHbIE BCIIOMOTaTeIbHbIE CHCTEMBI,
000py10BaHMe U KOMIIOHEHTHI JJIS UCIOJIH30BAHMS NPHU razoauddysunonnom
oboranieHnu

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble cucTeMBbI, 000OpYyZOBaHME W KOMIOHEHTHI JUIi Ta3onuddy3HOHHBIX
YCTaHOBOK IO 00OTaICHHUIO MPEICTABISIOT COOO0M CHCTEMBI YCTAHOBKH, HEOOXOAUMBIE JIst
nogauu UFs B razoan¢ dy3noHHyIo cOOpKY, IUIs CBSI3U OTIEIBHBIX COOPOK MEXIY CO00H 1
00pa3oBaHMsl KacKaJoB (WJIM CTyNeHEW) C IEeNbI0 MOCTENCHHOTO JOCTIKEHHS Oolee
BBICOKOTO OOOTAICHUS W M3BICUCHUS «IIPOAYKTa» U «xBocToB» UF¢ n3 muddy3moHHbIx
KackaZoB. BBUy BEICOKOMHEPIIMOHHBIX XapaKTEPUCTHK TUPPY3NOHHBIX KacKagoB JIr000e
HpepBIBaHNE UX PaOOTHI, 0COOEHHO UX OCTAHOBKA, TPUBOJIAT K CEPHE3HBIM MOCIIEICTBUSIM.
CrnenoBatenbHO, Ha Ta30auhPpy3nOHHON yCTaHOBKE BaKHOE 3HAUCHHUE WMEIOT CTPOTOE M
MOCTOSIHHOE TIOJI/IEPYKAHNE BaKyyMa BO BCEX TEXHOJIOTHUECKUX CUCTEMaX, aBTOMaTH4IecKast
3alIMTa OT aBapuil M TOYHOE aBTOMATHMYECKOE PEeryJMpoBaHUE IMOTOKa rasza. Bce 3To
OPUBOANT K HEOOXOIMMOCTH OCHAIEHHS YCTAHOBKH OOJIBIIUM  KOJWYECTBOM
CTICIIMANIEHBIX H3MEPUTEIbHBIX, PETYIUPYIOIINX H YIPABIISIOIINX CUCTEM.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

O6srya0 UF¢ MciapsieTcst U3 NWIMHIPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U [TOIAETCS B
ra3zoo0pa3Hoil popMe K BXOJHBIM TOYKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackana. «IIpomykt» u «xBocThl» UFs, mocTymaroiue W3 BBIXOJHBIX TOYCK B BHUJC
ra3000pa3HbIX MOTOKOB, TPOXOIST Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIIPOBOIOB Kackaaa
00 K XOJOAHBIM JIOBYIIIKAaM, JINOO K KOMIIPECCOPHBIM CTaHIUSM, TIe Ta3000pa3HbIil
notok UFs cxxmkaercs u 3aTeM NOMEUIAETCA B COOTBETCTBYIOIIUME KOHTEWHEpHI s
TPaHCIIOPTUPOBKKA WK XpaHeHus. I[lockonbky razomudy3uoHHas YCTaHOBKA IIO
oboraimeHnio UMeeT OOJIBIIOe KOTMIeCTBO Ta3oauPy3moHHEIX COOPOK, COOpaHHBIX B
KacKa/ibl, CO3JAI0TCS MHOTOKHIIOMETPOBBIE KOJJICKTOPHBIE TPYOOMPOBOIBI KAaCKaJIOB C
THICSTYAMH CBAPHBIX MIBOB, IIPUYEM CXEMa OCHOBHOW YacTU UX COCIUHCHUN MHOTOKPATHO
noBropsiercsi. O00pyHoOBaHUE, KOMIIOHEHTHI U CUCTEMBI TPYOOIPOBOIOB H3TOTOBIISIOTCS C
COOJTIO/TIEHNEM BBICOKUX TPEOOBAHMUN K BaKyyM-TDIOTHOCTH M YACTOTE 00pabOTKH.

Cucremsl HOI[a‘lI/I/Cl/lCTeMbI OTBOJA «IIPOAYKTA» U «KXBOCTOB»

CrienManbHO TMPEJHA3HAYCHHBIC WM TMOJTOTOBICHHBIE TEXHOJIOTHUECKHE CHUCTEMBI,
crtocoOHbIe padoTtats mipu masieHuun 300 [la (45 GyHT/KB. mMr0¥M) WM MEHEe, BKITIOYAs:

MUTAIONIME aBTOKJIABBI (WJIM CHCTEMBI), Hcronb3yembie miusi momadn  UFg
B ra3oau($y3HOHHbIC KacKaabl,

JecyOIMMaTOpPHI (MITH XOJIO0JHBIE JIOBYIIIKH ), UCTIONb3yeMble 1t BeiBeneHus: UFs u3
razoau(dhy3nOHHBIX KacKaIoB;

CTaHIIUKU OXWXKCHHA, TIC UFs B ra3006pa3H0171 (I)OpMe N3 KackKaga CXUMACTCA
1 OXJIAXAACTCA JO XKUIAKOT'O COCTOAHUA,

CTaHLMU «IPOLYKTa» WM «XBOCTOB», HcCIHONb3yemble ains nepementeHuss UFg
B KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOAOB

CriermanbHO TIpeTHA3HAYEHHBIE WIIM MOJATOTOBIEHHBIE CHCTEMBI TPYOOIPOBOJOB H
cucTeMbl KoJutekTopoB st yaepxkanusi UFs BHyTpu razonndy3HOHHBIX KacKaloB. JTa
CeTb TPyOONPOBOIOB OOBIYHO MPENCTABIECT COOOH CUCTEMY C «JIBOMHBIMY» KOJUIEKTOPOM,
rae Kaxnaas suyedka coeJUHEHa ¢ KaXKIbIM U3 KOJUIEKTOPOB.

BakyymHble cuctemMbl

a) CrierualibHO  TIpeTHA3HAYCHHBIC WJIM IOJATOTOBJICHHBIC KPYITHBIC BaKyyMHEIC
MarucTpaid, BaKyyMHbBIC KOJUICKTOPHI M BaKyyMHBIC HACOCHI MPOHM3BOAMTEIHLHOCTHIO
5 v*/mmH (175 Gy’ /™Mur) umm Gomee.

b) BakyyMmHbIe HacOCHI, CIICIUAILHO TpEAHAa3HAUCHHBIC /IS paOOThI B COepKaliei
UFs atmochepe ¥ M3roTOBIICHHBIC W3 QNIOMUHUS, HUKENS WU CIUIABOB, COJEPIKAIIUX
6oxee 60% HHAKEIS WIH MTOKPBITBIE UMU. DTH HACOCHI MOT'YT OBITh WIIM POTAITMOHHBIMH, WITH
MOPIIHEBBIMH, MOTYT HMETh BBITCCHSIOIINE U (PTOPUCTOYTIICPOIHBIC YIUIOTHEHHUS, & TAKXKE
B HUX MOTYT MPUCYTCTBOBATh CIICIUANBHEIC pab04ne KUIKOCTH.

CneuuanbHble CTONOPHBIE M PEryJIMpYOIIHe KJIANAHbI

CrnenmnanbHO TIpeTHA3HAYCHHBIC WJIM TONTOTOBJICHHBIC PYYHBIC WM aBTOMATHYCCKUC
CTOIOPHBIC U PETYJIMPYIONIUE KIIAMlaHbl CUIIb(MOHHOTO THITA, U3TOTOBICHHBIC U3 CTOHKUX K
UFs matepuanos, nuametpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMoB) [Uist YyCTAaHOBKH B
OCHOBHBIX W BCIIOMOTATENIBHBIX CHCTeMaX Ta30au(Qy3HOHHBIX YCTAaHOBOK IO
00oTaIeHHUIO.
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5.4.5.

5.5.

Macc-criekTpoMeTpbl/MCTOYHUKH HOHOB 115 UFs

CrnenmanbHO TpeAHA3HAYCHHBIC FIIM TOJTOTOBICHHBIC MAarHUTHBIC WM KBaAPYIOJIbLHEIE
MacC-CIIEKTPOMETPBI, CIOCOOHBIC IPOU3BOAUTE MPSIMO 0TOOP MPOO MMOaBaeMOi MacChl,
«TIPOAYKTa» WM «XBOCTOB» M3 T'a30BBIX MOTOKOB UFs m obmamaromniie moaTHsIM HaOopoM
CIEIYIONUX XapaKTePUCTHK:

1. yIeNbHas pa3periaromnias CriocoOHOCTh 1Mo Macce cBoime 320;

2. comepKarT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBICE K3 HHUXpPOMa HIW MOHCIA HWIIN
3alIUIICHHBIC ITOKPBITUEM W3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COJIepKaT NOHU3AUOHHBIC HCTOYHUKU C OOMOAPIUPOBKOH dIIEKTPOHAMM;

4. COJIepXKaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOAHYIO JJI1 H30TOMHOTO aHAIN3A.
[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHnoe BhIIe O0OPYJOBaHME BCTYMACT B HEMOCPEICTBEHHBIA KOHTAKT C
texHonorndeckuM razoM UFs, mm0o HEmocpeACTBEHHO pPEryJHpyeT MOTOK B Ipeaenax
Kackazaa. Bce IMOBCPXHOCTHU, KOTOPBIC BCTYNAIOT B KOHTAKT C TCXHOJIOT'MYCCKUM Tra3oM,
[[EJIMKOM HW3TOTaBIMBArOTCH U3 cToiknx K UFs MaTepualloB WM MOKPHIBAIOTCS WMHU.
s nenelt pasznenoB, OTHOCSAMIMXCS K ra3onup(y3nOHHBIM yCTPOWCTBAM, MaTepHabl,
koppo3uectorikue k UFg, BKIIOUAIOT HEP)KABEIOIIYIO CTallb, alllOMUHUN, aTlOMUHUEBbHIC
CIUTaBbI, OKCH]I aJJFOMUHMSI, HUKEJIb WU CIUIaBbI, conepxainue 60% wiu Oojiee HUKENS, a
takke croiikue Kk UFs momHOCThIO (hTOPUpOBaHHBIE YTIICBOJAOPOIHBIC TOJIUMEPHI.

CnenuajabHO NpeaAHasHAYCHHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyszaHne H
KOMIIOHEHTBI AJIf HCIT0JIb30BAHUS HA YCTAHOBKAX a3POAHHAMHYIECCKOI0 o0oramieHusl.

BBOJHOE 3AMEYAHUE

B nponieccax aspoanHaMuuecKkoro odoraiieHusi cMech razoobpasznoro UFs u sierkoro rasza
(BOOOpOA WM Tenuil) CXUMACTCS U 3aTEM IPOITyCKAETCs Yepe3 pa3AeisioIie 3JIeMEHTHI,
B KOTOPBIX HM30TOIIHOE pa3A€iCHUE 3aBEPLIAETCS MOCPEICTBOM MOIY4EHHUS OONBLIMX
HEHTPOOEKHBIX CHJI 10 T€OMETPHH KPUBOJIUHEHHON CTEHKH. Y CHEIHO pa3padoTaHbl ABa
npolecca 3TOT0 TUMA: MPOLECC COIIOBOTO pa3feiieHUs] W MPOLIeCC BUXPEBOH TpPyOKH.
st 060uX mpoIeccoB OCHOBHBIMM KOMIIOHEHTAMH KacKada paslelieHHs SBISIOTCS
MWIMHAPUYECKHE KOpIyca, B KOTOPHIX pa3MeEIIeHbl CIIEHUAIbHBIE pa3euTeNIbHbIC
9JIEMEHTHI (COTIIa MM BUXPEBBIE TPYOKH), Ta30BbIe KOMIIPECCOPHI U TEIUIOOOMEHHUKH IS
yHaneHus oOpasyouierocs Npu CXKaTUM Tema. g a’spoamHaMHUYeCKHX YCTaHOBOK
TpeOyeTcs Lenbli psA TAKUX KacKagoB, TaK YTO MX KOJUYECTBO MOXKET CIYKUTh Ba)KHBIM
yKazaTeneM KOHEYHOTO HCHOJh30BaHMA. II0CKONBKY B a’poJWHAMHUYECKOM IIpOLiecce
ucnonssyercsi UFg, moBepxHOCTH Bcero 000py0BaHUsL, TPYOOIPOBOAOB M H3MEPUTEIBHBIX
mpuOOpPOB (KOTOpPHIE BCTYIIAIOT B KOHTAaKT C Ta30M) JODKHBI HM3TOTaBIMBATHCS W3
MaTepUAIOB, COXPAHSIOUIUX YCTOWYUBOCTH NpU KOHTaKTe ¢ UFs.

[TOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHple B HAacTOSILIEM pa3feiie 3JeMEHTHl BCTYNAIOT B HEIOCPEACTBEHHBIN
KOHTaKT C TexHojorndeckum razoMm UFs mbo HEmocpencTBEHHO peryaupyroT IOTOK B
mpejenax Kackajaa. Bce moBepXHOCTH, KOTOpBIE BCTYNAIOT B KOHTAKT C TEXHOJIOTHYECKUM
ra3oM, LEJIMKOM H3roTaBiuBaroTcs n3 croikux Kk UFs MaTepnanoB, WM 3allMIIEHBI
MOKPBITHEM M3 Takux MarepuanoB. Jlus menell pasgena, OTHOCSIIETocs K 3JI€MEHTaM
a’pOoAMHAMHUYECKOTO oborareHus, kopposuectoiikue k UFs MaTepuaibl, BKIIOYAIOT MEIb,
HEP)KaBEIOUIYI0 CTajlb, AIIOMHHHUN, aJIOMUHUEBBIE CIUIaBbl, HMKEIb WJIH CIUIABHI,
cogeprkammue 60% nnun 6osee HuKens, a Takoke croiikue K UFs nonHocThIO hroprpoBanHbIe
YTJIEBOAOPOIHBIC TOJTUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

PasneauTenbHbIE cOILIA

CrieluaibHO TMpeJHA3HAYCHHBIC WM IMOATOTOBJICHHBIC pa3iCiUTEIbHBIC COIIa U HX
cOopku. PaznenuTeNbHbIe COTUTa COCTOAT U3 MICACBUIHBIX H30THYTHIX KAHAJIOB C PaiyCcoM
uzrunba meree 1 mm (006braHO o1 0,1 mo 0,05 Mm), Kopposuectoiikux Kk UFs, 1 nmeromux
BHYTPEHHIOIO PEXKYIIYIO KPOMKY, KOTOpasl pa3aeiisseT MPOTEKAIOIIMA Yepe3 COIIo ra3 Ha
nBe (hpaKimm.

Buxpesbie TpyOKH

CrnenmanbHO TIpeaHa3HAYECHHBIC WM MOATOTOBIICHHBIE BHXPEBBIC TPYOKH M WX COOpKH.
Buxpebie TpyOKH MMEIOT HMIMHIPUYECKYIO HIIM KOHYCO00pa3Hyto ()OpMY, H3TOTOBJICHBI
u3 koppo3uectorkux k UFs MaTepranoB win 3alUIeHB] TOKPBITHEM U3 TAKUX MaTCPUAJIOB
u umerotT auameTp ot 0,5 cM 70 4 cM [IpU OTHOLIECHUHU JUIUHBI K AuameTpy 20:1 unu meHee,
a TaKke OAHO WM Oojiee TaHTEHIIMAIHLHOE BXOIHOE OTBEpCTHE. TpyOKHm MOTYT OBIThH
OCHAIIIEHEI OTBOJJaMH COILJIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

[NOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYNAeT B BUXPEBYIO TPYOKY MO KacaTeNbHOW C OJHOTO KOHIA MITH
yepe3 3aKpyUHUBAOIINE JIOMATKN WU Yepe3 MHOTOUHCIICHHBIC TAHTCHIIMAIBLHEIC BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Kommnpeccopsl 1 razonyBku

CHCHI/IaJIBHO NpE€AHAa3HAUYCHHBIC WM IIOATOTOBJICHHBIC OCCBBIC, ]_[eHTpI/I(i)Y)KHI)Ie NN
00BEMHBIC KOMIIPECCOPBl WJIM Ta30/lyBKH, U3TOTOBICHHBIE U3 Koppo3uectoiikux k UFg
MaTepHaoB, UITU 3aIUIICHHBIC TOKPHITHEM U3 TAKUX MAaTEPHATIOB, POU3BOIUTEIEHOCTHIO
Ha BXoje 2 M°/MuH 1 6onee cmecn UFs i1 Hecymiero rasa (BOOPO HITH TEIHiA).

[HOACHUTEJIBHOE 3AMEYAHUE
Taxue KOMITpeccopsl M Ta30AyBKH O0OBIYHO UMEIOT Niepenaj aasieHus ot 1,2:1 mo 6:1.
YIUI0THEHMs] BPAILAIOLIMXCS BAJIOB

CriermanbHO NpeiHa3HaYeHHbIe WM MTOATOTOBJIEHHBIE YIUIOTHEHHSI BPAIAIOIIIXCS BAJIOB,
YCTAaHOBJICHHBIE Ha CTOPOHE IOJa4yd M Ha CTOPOHE BbIXOJA NJs YIUIOTHEHHUS Baja,
COCAMHSIOIIEI0 POTOP KOMIPECCOpa MM POTOP ra304yBKU C MPUBOIHBIM BUTATENEM, C
TeM YTOOBl OO0ecTeynTh HANEKHYI0O TEepPMETH3alMIo, INPEAOTBPALIAIONIYI0 BBIXOJ
TEXHOJIOTHYECKOTO ra3a WM HaTeKaHHE BO3yXa WIN YIUIOTHSIOIIET O ra3a BO BHYTPEHHIO0
KaMepy KoMIIpeccopa WM T'a304yBKH, KoTopas 3anonHeHa cmecbio UFs i Hecyero rasa.

Ten1000MEeHHUKH /IS OXJIAKAEHHUSA ra3a

CrnenuanbHO TIpeIHAa3HAUYCHHBIE WM TIOTOTOBJICHHBIC TEIMII00OMEHHUKHN, U3TOTOBICHHBIC
u3 kopposuectoiikux k UFs marepuanoB wiM 3allUIICHHBIC TMOKPHITHEM W3 TaKUX
MaTepHaIIOB.

Koxxyxu pa3nensiioniux 371eMeHTOB

CrnennanbHO NpeJHA3HAYCHHBIE WU MOATOTOBICHHBIE KOXKYXH Pa3ICISIONIUX dJIEMEHTOB,

HU3roTOBJICHHBIC N3 KOppO3HeCTOﬁKHX Kk UFg MaTepHraioB WJIH 3alllUIICHHBIX ITIOKPBITUCM U3
TaKUX MaTE€pHAJIOB, I MIOMEMICHUA B HUX BUXPEBBIX Tp}76OK WA pasaCIUTEIIbHBIX COIIC]L.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

[NOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXXYyXH MOTYT TNPEACTaBIATh COOOH IMIMHApPUYECKHE KaMephl JuaMeTpoM Oolee
300 Mmm 1 mumHOH Gonee 900 MM MM TIPSAMOYTOJIBHBIE KaMepbl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITH NpenHa3HaYCHbl Al YCTAHOBKM B TOPH3OHTAJIBLHOM WM BEPTUKAIBHOM
HOJIOKEHUH.

CucreMbl IOJAYU/CHCTEMbBI 0TBOJA «IMPOJYKTAa» U «XBOCTOB»
CrnennanbHO MpeIHAa3HAUYCHHBIE WM TMOJATOTOBICHHBIC TEXHOJOTHUYECKHE CUCTEMBI WU
o0opymoBaHue a1 00OTaTUTENHHBIX YCTAaHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTOMKUX

K UF6 MaTcpuaioB WM 3aIUIICHHBIX ITOKPBITUEM U3 TAKUX MAaTCPpHAJIOB, BKIIIOYAIOUINEC:

a) MUTAIONIME aBTOKIABHI, TICYM WM CHCTEMBI, UCHONb3yeMble ansa nmojgaun UFe mmst
mporiecca 00OTaleHNUS;

b) necyonmmaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFs u3 mpornecca o0orameHus Ui HOCIEAYIOHIEero mepeMelIeHIs;

C) CTaHIIUN OTBCPKACHHUSA WM OXWKCHUA, HCIHOJBb3YCMbIC [JIsI BbBIBCACHUS UF5
13 mporiecca o0oraeHus myTeM ckatus u nepeoaa UF¢ B KUAKYIO WIH TBEPIYIO
opmy;

d) CTaHIIUN «IIPOAYKTa» HWJIN «XBOCTOB)», HCIHOJB3YyCMbIC IJId NECPEMCHICHUA UF()

B KOHTEHHEPBHL.
CucreMbl KOJJIEKTOPHBIX TPY0ONIPOBO/10B

CrenuanbHO TpeAHA3HAYCHHBIE WM MOJATOTOBIICHHBIE CUCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBOIOB, W3TOTOBIIEHHBIE W3 Kopposuectoiknx kK UFs MarepuanoB wumu
3alWIICHHBIC TOKPBITHEM W3 TaKuX MatepuaioB, s yuaepxkanus UFs BHyTpH
a’pOIMHAMHUYECKUX KaCKaJoB. JTa CeTh TPYyOONPOBOJOB OOBIYHO MPEICTABIIAECT COOOM
CHCTEMY C «JIBOMHBIM» KOJUIGKTOPOM, TJl¢ KaXIbld KackajJ WM TpyIna KacKaJoB
COCJIMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BaKyyMHbIe CUCTEMBbI H HACOCHI

a) CneunanbHO MpeAHA3HAYCHHBIC WM TOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
IPOM3BOAUTENHFHOCTEIO HA BXOJE 5 M°/MHH HMIH 6oJee, COCTOSIINE M3 BAKYyMHBIX
MarucTpaiei, BAKyyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, U TIPEIHA3HAUCHHBIC IS
paboTsl B cogepxamux UFs ra3oBbIX cpenax.

b) BakyymHBIe HAcOCHI, CIIENUANBHO IMpeIHA3HAYCHHBIE WM IMOATOTOBJICHHBIC IS
paboTsl B comepkamux UF ¢ Ta30BBIX cpeIax v U3rOTOBIIEHHBIC U3 Koppo3nuecToikux k UFs
MaTCPUAJIOB UK 3allIUIIEHHBIX TOKPBITUEM M3 TaAKHUX MAaTCpPHUAJIOB. B sTux Hacocax MOTyT
UCTOJIb30BAThCS (PTOPUCTO-YTIICPOIHBIC YIUIOTHEHHS U CIICIUATIbHBIC PA00UYHE HKHUIKOCTH.

Cl'lelII/IaJ'ILHLIe CTONMOPHBIC U PETYJTHUPYOINHUEC KIAllaHbI

CriennanbHbIe TIpeJHAa3HAYCHHBIC WM TIOATOTOBJICHHBIC PYYHBIE WM aBTOMAaTHYECKHE
CTOTIOPHBIE W PETYJHPYIONINE KiIamaHbl CHIHLGOHHOTO THIIA, W3TOTOBJICHHBIC U3
Kkoppo3uectoiikux kK UFs MaTepralioB uiiu 3alldIIEHHBIE TOKPBITHEM U3 TAKUX MaTEPUAJIOB,
nuamerpoM oT 40 mo 1500 MM 11711 MOHTa)Xa B OCHOBHBIX U BCIIOMOTAaTEIbHBIX CUCTEMAX
YCTaHOBOK a3pOJIMHAMHYECKOTO 00OTaIIeHHUS.
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5.5.11.

5.5.12.

5.6.

Macc-cniekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CHeHI/IaJIBHO MpEAHaA3HAYCHHBIC WNJIM MOATOTOBJICHHBIC MAarHWUTHBIC WKW KBAaJAPYIIOJbHBIC
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE TIPOU3BOANUTE MPAMOM OTOOP MpOoO MoJaBaeMol Macchl,
«TIPOAYKTa» WM «XBOCTOB» M3 ra3oBbiXx NOTOKOB UF¢ u oOnanaroniye monHeIM HAOOpOM
CJIEAYIOIIUX XaPAKTEPUCTHK:

1. yAenbHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpikaT HMCTOYHUKH HOHOB, M3rOTOBJICHHBIC W3 HHUXpOMa WJIM MOHCIA
HJIN 3alTAIICHHBIC ITIOKPBITUEM U3 HUX, W HUKCIINPOBAHHBIC,

3. COZepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPIUPOBKOH dIIEKTPOHAMH;
4. coJiepXkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JJI1 H30TOHOIO aHalIN3a.
Cucremsl otaenenust UFs oT Hecymero raza

CrienuaibHO TIpEJHA3HAYCHHBIC WU TOJTOTOBICHHBIC TEXHOJOTHYECKUE CHCTEMBI
st ornenenns UFq oT Hecytero raza (BOAOpo1a UiTH TEIHsI).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TIpeAHa3HA4YeHBI IS cokpamieHmst coiepxanus UFs B Hecymem rase
JIO OJTHOM YacCTH Ha MIJIITMOH MJIM MEHEE M MOTYT BKIIIOUATh TaKoe 000pyI0BaHUE, KaK:

a) KPHOTEHHBIE TEINIOOOMEHHHKH M KPHOCENapaTopbl, CHOCOOHBIE CO31aBaTh
temneparypsl —120°C umu MeHee, Wit

b) OJIOKH KPUOTEHHOTO OXJIaXKACHUS, CIIOCOOHBIE co31aBaTh TeMnepatypbl —120°C nim
MeHee, HITH
c) OJOKM pa3eNUTENbHBIX CONENT WIM BHUXPEBbIX TpyOok manst otgeneuus UFs

OT HECyIero rasa, Wiu
d) xojoublie oBymiku UFg, criocoOHbIe co3maBats Temnepatypbl —20°C win MeHee.

CnenuanbHO NMpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTEMBI, 000pPyJ10BAHHE M
KOMIIOHEHTBI JUISl HCIOJIb30BAHUSI HAa YCTAHOBKAX XMMHYECKOr0o O0OMeHAa WJIH
HMOHOOOMEHHOI'0 000raleHus

BBOJIHOE 3AMEYAHUE

HesnaunrensHoe pa3nuyrie H30TONOB YypaHa II0 Macce NPUBOAUT K HEOOIBITUM
U3MCHCHISIM B PaBHOBECUU XUMHUYECKUX PEAKIUHA, KOTOPHIE MOTYT HCIIOJIB30BATHCS B
KayecTBE OCHOBBI JUIs pa3JielicHUs W30TOMOB. YCIEIIHO pPa3pabd0TaHO JBa MpoIecca:
YKUIKOCTHO-KHUIKOCTHBIN XUMHUYECKU 00MEH M TBEPI0-KUAKOCTHBIA MOHHBI 0OMEH.

B mpomecce KUIKOCTHO-)KUIKOCTHOTO XUMHUIECKOTO 00MEHa B IPOTHBOTOKE TIPOUCXOIUT
B3aUMOJICHICTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX HIM OPraHUYECKUX), UTO
NPUBOIUT K dPQEKTy KacKaAUpOBaHMA THICAY cTaauil pasneneHus. Boanas daza cocrout
W3 XJIOpUAA ypaHa B PacTBOpE COJSHOW KHCJIOTHI, OpraHndeckas (as3a COCTOUT W3
3KCTpareHTa, COAEPKAIEro XJIOpHI ypaHa B OpraHHueckoM pacTBopurese. KoHTakTHEIMU
¢wibTpaMl B pa3feiMTENbHOM KacKale MOTYT SBISTBCS SKHUIKOCTHO-)KHIKOCTHBIE
oOMEeHHBIE KOJIOHHHI (TaKHe, KaK MMITYJIbCHbIE KOJIOHHBI C CETYATHIMU TapelKaMHu) WIIH
JKUIKOCTHBIE TIEHTPU(YKHBIE KOHTaKTHBIE PrbTpbl. Ha 000X KOHIIAX pa3ennuTeIbHOTO
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5.6.1.

5.6.2.

5.6.3.

Kackaja B IeJsax oOecriedeHrus peduIrokca Ha KaXKIOM KOHIlE HEOOXOAUMBI XUMHUYECKHE
MpeBpalleHus (OKHCIeHNEe U BOCCTaHOBIECHKE). [ TaBHas 3a/1a4a KOHCTPYKIUU COCTOUT B
TOM, YTOOBI HE JIOMYCTHUTD 3arpsA3HEHUS TEXHOJOTUICCKUX TTOTOKOB HEKOTOPBIMU HOHAMH
METaIUIOB. B CBSA3M ¢ 3TMM MCIONB3YIOTCS IJIACTUKOBEIE, TOKPHITHIE TUIACTHKOM (BKITFOYAS
npuMeHeHne (TOPHUPOBAHHBIX YTIIEBOJOPOJHBIX MOJMMEPOB) W/WIIH TOKPHITHIE CTEKIIOM
KOJIOHHBI ¥ TPYOOTIPOBOIBI.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM MHPOLIECCEe 00OTaleHNE JOCTUTAeTCs IIOCPEACTBOM
agcoponmu/mecopOumn  ypaHa Ha CIICHATBLHON, OYEHb OBICTpO  JEHCTBYIOMICH
MOHOOOMEHHON cMoJie WU ajncopOeHTte. PacTBop ypaHa B COJITHOM KHCIOTE€ W ApPYTHE
XMMHUYECKUE PeareHTHI MPOITyCKAOTCS Yepe3 HMIIMHAPHYECKHE 000raTUTEIbHBIE KOJIOHHBI,
coliepKalliie YIUIOTHEHHBIE CJIoM azicopOeHTa. Jlns mopnmepskaHusi HEMPEpPBIBHOCTH
mporrecca Heo0xXoIuMa cucTeMa peduIrokca B IeNIIX BEICBOOOKICHUS YpaHa U3 aicopOeHTa
00paTHO B KUJIKUH MOTOK, C TeM YTOOBI MOKHO OBIJIO COOPATh «IIPOAYKT» U «XBOCTBD». ITO
JNOCTUTAeTCsl  MyTeM  HWCIOJB30BaHHMS  MOAXOMAUIMX  XUMHYECKHX  PEarcHTOB
BOCCTAHOBJICHHUS/OKUCIICHUSI, KOTOPBIE TIOJHOCTBIO PETEHEPUPYIOTCS B  pa3felbHBIX
BHCHIHUX ICTIAX M KOTOPBIC MOT'YT YaCTHUYHO PEIrCHCPUPOBATHCA B CaMUX M30TOIMHBIX
pa3fenuTeNbHBIX KOJOHHAX. [IpucyTcTBHE B mpolecce TOpSYMX KOHIEHTPHPOBAHHBIX
PacTBOPOB COJISIHOH KHCIOTHI TpeOyeT, 4ToObl 00OpymoBaHWE OBLIO W3TOTOBIEHO U3
CIiICcIIMaJIbHBIX KOppO3HeCTOI>iKPIX MaTcepuajioB WM 3alUIICHO IIOKPBITUEM H3 TaKUX
MaTepHaoB.

KMAKOCTHO-KMAKOCTHbIE 00MEHHbIE KOJOHHBI (XUMHYECKHIi 00MeH)

[IpoTHBOTOUHBIE KHUIKOCTHO-)KUAKOCTHBIE 0OMEHHbIE KOJIOHHBI, IMEIOIINE MEXaHUYECKUI
CHJIOBOM BBOA (T.C. HMIIYJIbCHBIE KOJIOHHBI C CETYaTBIMH TapesIKaMH, KOJIOHHBI C
TapeaKkaMi, COBEpIIAIOIIMMH BO3BPATHO MOCTYyMAaTENbHbIE ABIKEHHS, M KOJOHHBI C
BHYTPEHHUMH TYpOMHHBIMH CMECUTEISIMH), CIIEHUaIbHO IpeJHa3HaYeHHBbIE WIN
MOJTrOTOBJICHHBIE Ui OOOTAIEHUs ypaHa C HCIOJIb30BAaHMEM IIPOLECCa XUMHUYECKOI'O
oOMeHa. Jy11 KOppO3HMOHHON yCTOMUMBOCTH K KOHIIEHTPHPOBAHHBIM PAacTBOPaM COJISHOM
KHCIIOTHl 3TH KOJOHHBI U HUX BHYTPEHHHE KOMIIOHEHTBI M3TOTOBJIEHBI M3 MOAXOJSIINX
IUTACTUKOBBIX MaTEPHAJIOB (TaKUX, Kak (TOPUPOBAHHbIE YITICBOJOPOAHBIE IIOJIMMEPHI) WIIH
CTEKJIa WM 3alUIIEHBI MOKPBITHEM U3 TAKUX MaTepHranoB. KOJOHHBI CTIPOEKTHPOBAHBI HA
KopoTkoe (30 cexyH Uil MeHee) BpeMs IPOXOKICHHS B KacKaJe.

HenTpudykHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (PUILTPHI (XMMHU4YECKHH
o0MeH)

lentpudysxHple  KUIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHbIE  (MIBTPHI,  CIIELHAIbHO
MpeIHa3HaYeHHbIe MM TOATOTOBJIEHHBIE I OOOTAaIlleHHs YpaHa C HCIOJIb30BaHHEM
npolecca XMMHUIECKoro oOMeHa. B Taknx KOHTaKTHBIX (PUIBTPax UCTIONIB3YETCs BpallleHHE
IUISl TIOJYYEHHUS! OPTaHMYECKUX U KHUIKUX IOTOKOB, a 3aTe€M LEHTPOOeXkHas cwia Uis
pasmenenus das. s KOPpO3MOHHON CTOMKOCTH K KOHIEHTPHPOBAHHBIM PacTBOPaM
COJISTHOM KHCJOTBI KOHTAaKTHBIE (WIBTPHl H3TOTAaBIMBAIOTCS W3 COOTBETCTBYIOIIUX
IUTACTUKOBBIX MaTEPHAaJOB (TaKUX, Kak (TOPUPOBAHHbIE YITICBOJOPOAHBIE IIOJIMMEPHI) WIIH
NOKPBIBAIOTCSI MMH  WIM  CTEKIOM. LleHTpudyxHble  KOHTaKkTHbIE  (HIBTPHI
CHPOEKTHPOBaHBI Ha KOpoTKoe (30 CeKyH[ MM MEHee) BpeMs IPOXOXKIECHHS B KacKase.

CucreMbl H 000pyA0BaHNe JISI BOCCTAHOBJIEHHS ypaHa (XHMUYECKHIT 00MeH)

a) CrnenuansHO IIpeIHa3HAYCHHBIC 150 051 MOJATOTOBJICHHBIE AYEHKH
JNEKTPOXUMHUYECKOTO BOCCTAHOBJICHHSI I BOCCTAHOBJICHUSI YypaHa W3 OJHOIO
BAJIEHTHOTO COCTOSIHMA B JIpyroe Ui oOOTraiieHusl ypaHa ¢ HCIIOJIb30BaHUEM IpoLecca
XMUMHYECKOro oOMeHa. MaTepuasbl SsueeK, HaXOJsIIHecs B KOHTAKTE C TEXHOJIOTUUYECKUMHU
pacTBOpaMHM, JOJDKHBI OBITH KOPPO3MECTOMKHMMH K KOHIIEHTPHUPOBAHHBIM pPacTBOpaM
COJISHOM KHCIIOTBI.
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5.6.4.

5.6.5.

[NOACHUTEJIbBHOE 3AMEYAHUNE

KaTtomuerii oTcek s4YeHKHM IODKEH OBITh CHPOSKTHPOBAH TaKUM 0O0pa3oM, YTOOBI
NpEAOTBPATHTH TIOBTOPHOE OKUCIICHHE yYpaHa 10 0oJiee BEICOKOTO BaJIGHTHOTO COCTOSIHUSI.
Jlis ynepkaHus ypaHa B KaTOJAHOM OTCEKE suciika MOXET UMETh HEIPOHHIIAEMYIO
nuadparMeHHYI0 MeMOpaHy, H3TOTOBJIICHHYIO W3 CHCIUANTBHOIO KaTHOHHO-OOMEHHOTO
Mmarepuana. Katox COCTOMT M3 COOTBETCTBYIOIIETO TBEPJOTO MPOBOJHUKA, TAKOTO, KaKk

rpadur.

b) CHGLII/I&J'IBHO MNpeAHA3HAYCHHBIC WUJIKM MOATOTOBJICHHBIC CUCTCMbI JId HU3BJICHCHUSA
UJr4 U3 OPraHu4veCKOro IMOTOKa, pPCEryjJupoBaHUs KOHLUCHTpalWKW KHUCJIOTBI W IJIA
3aIllOJIHECHUA TYCCK IJICKTPOXUMHNYCCKOTO BOCCTAHOBJICHUA Ha IIPOU3BOACTBCHHOM BBIXOC
Kackazjia.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST U3 000PYI0BaHKS KCTPAKIIUNN PACTBOpHTENeM st orrorku U™ u3
OpPraHNYEeCcKOro MOTOKA B XKHUJKUA PacTBOP, 000OPYAOBaHUS BHIIAPUBAHUS W/HIH JPYTOTO
O6OPYI[OB21HI/I$I A1 JOCTHIXKCHHUA PETYJIMPOBKH M KOHTPOJIA BOJOPOAHOI'O IMOKa3aTeiisd, U
HACOCOB WJIM APYTUX YCTPOWMCTB MEPEHOCA JUIsl 3alOJHCHUS SYCCK DIICKTPOXUMHUYECKOTO
BoccTaHoBeHHss. OCHOBHAs 3amada KOHCTPYKIIMM COCTOMT B TOM, 4YTOOBI H30e€XKaTh
3arps3HEHUS MOTOKA JKUIKOCTA HOHAMHM HEKOTOPBIX MeTaylioB. ClieI0BaTENIbHO, T¢ YACTH
000pyIOBaHUS CUCTEMBI, KOTOPBIC HAXOJATCS B KOHTAKTE C TEXHOJIOTUYECKUM IOTOKOM,
W3TOTABIHBAKOTCS U3 COOTBETCTRYIONIMX MAaTEPHAIIOB (TAKHX, KaK CTEKIIO0, HTOPUPOBAHHbIC
YTIIEBOJOPOIHEIE TTOJIMMEPHI, CYIh(hAaT MoMuQEHWIa, CyIh(hOoH ToIn3(hrpa U PO TAHHBIH
CMOJIOM TpaduT), WK 3aIIMIICHBI TOKPHITHEM M3 TAKMX MaTCPHAJIOB.

CucreMbl NOJATOTOBKY MUTAHUS (XMMUYECKHIT 00MEH)

CrienmanbHO TIpeAHA3HAYEHHBIE WM TIOJTOTOBIICHHBIE CHCTEMBI [UIS IPOU3BOJICTBA
MUTATEIbHBIX PAaCTBOPOB XJOPHIA ypaHa BBICOKOM YHCTOTHI IJISI yCTAHOBOK
10 Pa3JesICHHIO U30TOTIOB YpaHa METOJ0M XUMHYECKOTO OOMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHUCTEMBI COCTOST M3 00OPYAOBAHHUS ISl PACTBOPEHHS, YKCTPAKIMH PACTBOPUTENIEM
¥I/MITM HOHOOOMEHHOTO 00O0pYI0BAHMUS ISl OYUCTKH, 4 TAKXKe DIEKTPOTHTHYECKHX SeeK
ans Bocctanopnenns U™ wm U™ 8 U™, B 3Tux cucremMax Npom3BOIATCS PAacTBOPHI
XJIOpUAa ypaHa, B KOTOPBIX COMAEPIKMTCSA JIMINb HECKOIHKO dacTedl Ha MMJUIHOH
MeTAINYeCKUX BKITIOUEHMH, TaKUX, KaK XpOM, JKele30, BaHAAMH, MOJHONEH M APYTHX
JBYXBANGHTHBIX HX KATHOHOB MJIM KATHOHOB C  OONbIIEH  BaJEHTHOCTHIO.
KOHCTPYKIIMOHHBIE MaTepHaIbI ISl 2IEMEHTOB CHCTEMBI, B KOTOpOii o6pabarsiBaercs U™
BEICOKOH UHCTOTHI, BKJIIOUAIOT CTEKNIO, (TOPUPOBAHHEIE YIJIEBOIOPOIHBIE MOTHMEPEL,
rpaduT, TOKPHITHIA MOMMBHHUI-CYIb(GATHRIM HIH HOTH3GUP-CYIHGOHHEIM TIACTHKOM
Y IPOTIUTAHHBINA CMOJIOM.

CucreMbl OKHCJIEHUS YpaHa (XUMUYeCKUIl 00MeH)

CrienpabpHO TIpeHa3HAYCHHBIE HITH TIOATOTOBJICHHBIE CHCTeMBI isl okucerus U™ B U™
JUTS BO3BPAIIIEHHUS B KACKaJI pa3/ieIeHUs H30TOMOB ypaHa B IpoIiecce 000raIieHus METOI0M
XUMHAYECKOI0 0OMEHA.
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5.6.6.

5.6.7.

5.6.8.

[NOACHUTEJIbBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKIIIOYATh Takoe 000pyJOBaHHE, KaK:

a) obopynoBaHue IS KOHTAaKTHPOBAHHS XJIOpa MW KHCIOpPOJa C BOJHBIMH
s¢daroeHTaMU U3 O0OPYIOBaHWS pa3felieHHUsS W30TONOB M 3KCTPAKIUU
o0Opa3oBaBierocs U™ B 06eqHeHHBII OpraHWYECKUH MOTOK, BO3BPAIIAIONIUICS U3
MIPOU3BOJICTBEHHOTO BBIX0/Ia KacKaa;

b) 000pyIOBaHMEe, KOTOPOE OTIENSICT BOAY OT COJITHOM KHUCIOTHI, Y4TOOBI BOJAa H
KOHIIEHTPUPOBAHHASI COJISTHAS KHCIIOTA MOTJIN OBI OBITH BHOBB BBEJICHBI B ITPOIIECC B
HY)KHBIX MECTaX.

BbicTpo pearupyromue HOHO0OMEHHBIE CMOJIbI/aICOPOEHThI (HOHHBIH 00MeH)

Beictpo  pearupyromue HOHOOOMEHHBIE CMOJBI HWIIM  aACOPOCHTHI, CIIEHUAIBHO
NpeAHa3HAuYCeHHbIE WJIM IOATOTOBJCHHBIC IJISi OOOTAllleHHs ypaHa C HCIIOJIb30BAHHUEM
Ipolecca HOHHOTO 00OMEHa, BKJIFOYast HOPUCThIE CMOJIBI MAaKPOCETYATON CTPYKTYPBI /MU
MeMOpaHHBIE CTPYKTYphl, B KOTOpPBIX AaKTHUBHBIE TPYNIBl XHUMHYECKOTO OOMeHa
OTpaHMYCHBI TOKPHITHEM Ha IOBEPXHOCTH HEAKTUBHON IOPUCTOI BCIIOMOTATENBHOM
CTPYKTYPBI, U APYT'He KOMIIO3UTHBIE CTPYKTYPhI B JII000H nmpuemiiemoit Gopme, BKIOUYast
YaCTHUIIBI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aICOPOCHTHI UMEIOT AuameTpsl 0,2 MM Wi
MEHee M JOJDKHBl OBITh XHMHYECKHM CTOMKMMH TI0 OTHOIIGHHIO K pacTBOpam
KOHLICHTPUPOBAHHON COJITHOM KHCIOTHI, a TAKXKE AOCTATOYHO MPOYHBI (PU3MUYECKH, C TEM
yTOOBl WX CBOMCTBA HE YXyIIIaJHCh B OOMEHHBIX KoOJIOHHaX. CMOITbI/aficopOeHTHI
CIeUANILHO MTPeJHa3HAaYeHBI IS TOTYYCHUS! KHHETUKH O4€Hb OBICTPOTr0 0OMEHa H30TOIOB
ypaHa (INTENBHOCTh moiyoOMeHa MeHee 10 cekyHa) M 007amaroT BO3MOXKHOCTBIO
paborats ipu Temriepatype B auamnasone ot 100°C mo 200°C.

HNoHoo0MeHHbIe KOJOHHBI (MOHHBI 00MEeH)

Iunmuaapudeckne KOJIOHHBI quaMmerpoM Oosee 1000 MM i1s yaep:KaHUs U TOICpKaHUS
3aMOJTHEHHBIX CJIIOEB HOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIEIUANIBHO NpeHa3HAYCHHbIE
WIM TOJTrOTOBJICHHBIE ANl oOoramieHus ypaHa C HCIOJNb30BaHHEM HOHOOOMEHHOTO
mporecca. JTH KOIIOHHBI HM3TOTOBIIEHBl W3 MaTepualioB (TaKWX, KaK THTaH WIH
(TOpHpOBaHHBIE YTJICBOAOPOIHBIE IIOJIMMEPHI), CTOWKHX K KOPPO3WH, BBI3BIBAEMOMN
pacTBopamMH KOHLIEHTPUPOBAHHOW COJITHOM KHCIIOTHI, MM 3aIlIMILICHBl HOKPBITHEM U3
TaKAX MaTepHalioB M CIIOCOOHBI paboTaTh MpW TemmepaType B nuama3zone oT 100°C
1o 200°C u gaBnennu Boite 0,7 MIla (102 ¢byHT/KB. q0tiMm).

HoHooOMeHHBbIe ccTeMBbI pediiokca (MOHHBIH 00MeH)

a)  CrenuaipHO NpeJHa3HAUYCHHBIC HIIH MOATOTOBICHHbBIE CHCTEMbI XMMHUYECKOTO HITH
AIEKTPOXUMHUYECKOTO ~ BOCCTAHOBICHHS  JUIi  PEreHepaluu  peareHra(oB)
XUMHYECKOTO BOCCTAHOBJICHHS, UCIIOIb3YeMOro(bX) B KackagaXx HOHOOOMEHHOTO
o0oraiieHus ypasa.

b)  ChernmanbHO IpeTHa3HAUYCHHBIE WIIH MOTOTOBICHHBIE CHCTEMBI XHMHYECKOTO WITH
ANEKTPOXUMHIECKOTO OKHCICHHUS UISl PETeHepaly peareHTa(0B) XMMHYECKOTO
OKHCIIEHHS, UCTIONB3yeMOro(bIX) B KackaJlax MIOHOOOMEHHOT'0 000TallleH!s ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B npouecce m0HOOOMEHHOro OOOTralleHUs] B KaueCTBE BOCCTAHABIMBAIOIIEIO KAaTHOHA
MOKET MCIIONb30BaThCs, HAmpuMep, TpexsaneHTHbi Tutan (Ti™), m B sTOM ciyuae
BOCCTaHOBUTEIIbHAS cucrema Oyzer BBIpaOaTHIBATh Ti" IIOCPEJICTBOM
Boccranopienus Ti™.
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5.7.

5.7.1.

5.7.2.

B mporecce B kauecTBe OKHCIUTENS MOXKET UCIIOIB30BATHCS, HAIIPUMED, TPEXBAJICHTHOE
xeneso (Fe™), m B 3ToM ciyuae cucTema OKuCIeHHs OyjaeT BbipabarbiBaTh Fe'
nocpeIcTBOM okucienus Fe'?.,

CnenuajabHO NnpeaAHas’HaAa4YCHHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBI, 060pyz[01;a}me H
KOMITIOHEHTBI AJI HCII0JIb30BAHUSA B JIa3€PHbIX 000raTUTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymecTBYIOIUE CUCTEMBI ISl 00OTaTUTENBHBIX MPOLIECCOB C HCIOIB30BAHUEM JIa3€POB
JIEJIATCS. Ha JIBE KaTETOPHUHU: T€, B KOTOPHIX pabodell cpemoit SBISIOTCS Maphl aTOMapHOTO
ypaHa, ¥ T€, B KOTOPBIX paboduel cpeioi sIBISIOTCS Maphl ypaHOBOTO coenuHeHus. O0ummu
Ha3BaHMSAMH JUIA TAKKX MPOLIECCOB SIBISIOTCS: MEpBasi KaTeropusi — Jia3epHoe pa3aesicHrue
M30TONOB 1O MeToxy aroMapHbix mapoB (AVLIS ummm SILVA); BTOpas kareropus —
MOJICKYJISIPHBI METOJ JiazepHOTO pasaenenus wu3oronoB (MLIS wmmu MOLIS) u
XUMUYeCKash peakuusi MOCPEeICTBOM  HM30WpaTeNbHOW MO  HM30TOHaM  Jia3epHOU
aktuBaruu (CRISLA). Cuctemsl, 000py10BaHre 1 KOMIIOHEHTHI [Tl YCTAHOBOK JIa3€PHOTO
oborarieHrs BKIIOYAIOT: a) YCTPOWCTBA TSI ITOAAYH TTapOB METAJUTMYECKOTO ypaHa (It
n30HUpaTenbHOi  (OTOMOHU3AIMY) WM YCTPOHCTBAa JUIS TIOAAa4YM TapoOB YPaHOBOTO
coeauHeHus (A7 GOTOAMCCOUMAIIMY WM XMMHUYECKOW akTHUBauuu); b) ycrpoiicTBa ams
cOopa 000TalIeHHOTO M 00ETHEHHOTO METaJUIMYECKOT0 ypaHa B KAa4eCTBE «IPOIYKTa» H
«XBOCTOB» B TIEpBOil KaTErOpHH M yCTPOUCTBA JUIs cOOpa Pas3sioKEHHBIX MM BBIILIEAIINX
U3 PEaKUWU COSAMHEHHH B KauecTBE «IPOAYKTa» M HEoOpabOTaHHOrO MaTepHuaia B
KayecTBe «XBOCTOB» BO BTOpPOW Kareropww; C) pabouve JiazepHble CHCTEMBI IS
n30HpaTeIbHOTO BO30YKISHNUS H30TOMOB ypaHa-235; u d) obopyaoBaHue 11 TOATOTOBKH
MoJlayd M KOHBEpPCHM NpoAyKTa. BcenencTBue CIOKHOCTH CIIEKTPOCKONUH aTOMOB H
COCIMHEHHUI ypaHa MOXET MOTpeOOBaThCs MCIIONB30BaHUE JTHO00H W3 psAfa MMEIOIIUXCS
JIa3epHBIX TEXHOJIOTUH.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IEPEUMUCICHHBIX B OSTOM pasjeiie, BCTYMAalOT B
HEMOCPEACTBEHHBIN KOHTAKT € MapaMH METANIMYECKOTO ypaHa WU C KUAKOCTBIO, UIIU C
TEXHOJOTH4YecKuM ra3zoM, coctosimiuM u3 UFg i cmecu u3 UFg u apyrux rasos. Bcee
MOBEPXHOCTH, KOTOPHIE BCTYIAIOT B KOHTAKT C ypaHoM min UFe, MOTHOCTHIO U3TOTOBIEHBI
U3 KOPPO3UECTOMKUX MAaTEPUATIOB WK 3aIUIICHBI OKPHITUEM U3 TAKUX MaTepuaioB. s
menel  pasfena, OTHOCSIIETOCSs K KOMIIOHEHTaM OOOpYyZOBaHWS ISl JIa3epHOTO
oborareHus, MaTepPHalbl, CTOMKHE K KOPPO3UHU, BHI3LIBAEMON MMapaMu WA KUIKOCTSIMH,
colepKalllUMU METaJUIMUECKUM ypaH WM ypaHOBBIC CIUIABHI, BKJIIOYAIOT IMOKPBITHII
OKCHJIOM UTTPHS TpadUT U TAHTAJ; ¥ MaTepHAIBI, CTOUKHE K KOppo3uH, BeI3bIBacMoi UFs,
BKJIFOYAIOT MEJIh, HEPIKABCIOMIYIO CTaNb, ATIOMUHUHN, ATIOMUHUCBEIC CIUIABBI, HUKEIh WU
crutaBsbl, cofeprxkainue 60% uukens u 6onee, u croiikue K UFs momHOCTRI0 PTOpHpOBaHHEIC
YIJIEBOAOPOIHBIE MOTUMEPHI.

Cucrembl BoinapuBanus ypana (AVLIS)

CrenuanbHO TpEHA3HAYCHHBIC MM TOJITOTOBJICHHBIE CHCTEMbI BBIIAPUBAHUS ypaHa,
KOTOpBIE COJIEPIKAT BBHICOKOMOIIHBIEC ITOJIOCOBBIE WIJIH PACTPOBBIC 3JEKTPOHHO-ITyUEBhIC
MTyTIIKH C TIepeaaBacMoy MOIITHOCTHIO Ha MHIIIEHE Oosee 2,5 kKB1/cMm.

CucreMbl 1J151 00padOTKH KUAKOMeTaLJInYecKkoro ypana (AVLIS)

CrienuaibHO TIpeIHa3HAYCHHBIC WM TOATOTOBJICHHBIC CUCTEMBI 111 00paOOTKH JKUIKOTO

MeTalla Ui PACIUIaBIEHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIINE W3 THUTJIEH
1 OXJIKIIAFOIIET0 000PYIOBAHUS AJIST TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu w JApyrue KOMIIOHEHTHI HSTOM CHCTEMBI, KOTOpHIE BCTYIAIOT B KOHTAKT
C pacIUIaBICHHBIM YPaHOM WM YPAHOBBIMHU CILJIAaBAMU, U3TOTOBJICHBI U3 KOPPO3UECTONKUX
U TEPMOCTOWKHMX MaTepHalioB WM 3allUIIeHbl MOKPHITHEM U3 TaKHUX MAaTepHalloB.
[Ipuemnemble MaTeprabl BKIFOYAIOT TAHTAI, TOKPHITHIN OKCHIOM HTTPHS Tpadut, rpadur,
MOKPBITHIN OKHUCIIAMHU JPYTHX PEAKO3EMEIBHBIX JIEMEHTOB HIIA UX CMECSIMHU.

Arperatsl 1Ji51 ¢00pa «IMPOAYKTAa» H «XBOCTOB» MeTalJim4eckoro ypana (AVLIS)

CriermanbHO TpeHa3HAuYEHHBIE WM MTOATOTOBJICHHBIE arperatsl s cOopa «IpOomayKTay
U «XBOCTOBY» METaJUIMUECKOT'0 YpaHa B KUIAKOH WK TBEpAOH dhopme.

[NOACHUTEJIbBHOE 3AMEYAHUE

KOMIOHEHTBl 3THX arperaToB H3TOTOBJICHBl M3 MaTepUalioB, CTOHKHMX K HarpeBy u
KOPpPO3UH, BBI3bIBAEMOM IIApaMU METAIUIMYECKOTO ypaHa MIIH KUIKOCTBIO, WIIN 3aLUIICHbI
MNOKPBITHEM U3 TaKHX MaTepUasioB (TaKHUX, KaK MOKPBITHI OKCHIOM HTTPHUS TpaduT MU
TaHTaJ]) ¥ MOTYT BKJIIOYATh B ce0sl TPyOONIPOBOIBL, KIIallaHbl, IITYyLEPa, «KeI00a», BBOIBL,
TETI000MEHHHKH U KOJJIEKTOPHBIE IITACTHHBI A1 MATHUTHOTO, 3JIEKTPOCTaTHYECKOT0 WIIN
JIPYTUX METOMIOB pa3IeeHusI.

Koxyxu pasneanreabnoro MmoayJsi (AVLIS)

CHGL[I/IaJ'IBHO NpeAHA3HAUCHHBIC HnIn IOATOTOBJICHHBIC OUINHAPUYCCKUC N
IIPAMOYTOJIBHBIC KaMCPhI IJIA IOMCUICHHA B HUX UCTOYHHKA MapOB METAINIMUCCKOI'0 YpaHa,
3J'I€KTpOHHO—J'Iy‘-ICBOI\/'I MMYIIKHW U KOJIJICKTOPOB «KIPOAYKTa» U «XBOCTOB).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MMEIOT MHOXXECTBO BXOJHBIX OTBEPCTHH JUIS MOJAYU DICKTPOIUTAHUS U
BOJbI, OKHA JIA JIa3€PHBIX IIYYKOB, COe)Z[I/IHeHI/Iﬁ BAaKyYYMHBIX HACOCOB, a TakKiXe€ IJIA
JUATHOCTUKA M KOHTPOJS KOHTPOJBHO-U3MEPUTEIbHBIX NpHOOpPOB. OHH HMEIOT
MPUCTIOCOOJICHNST ISl OTKPBITHS W 3aKPBITHSA, 4YTOOBI 00ECIeUnTh OO0CITyKHBaHUE
BHYTPCHHUX KOMIIOHCHTOB.

CBepx3BYyKOBBI€ paclimpuTe/ibabie comia (MLIS)

CrenuanbHO MpeIHa3HAYeHHbIE WIN MOATOTOBIEHHBIE CBEPX3BYKOBBIE PACIIMPUTEIIBHBIE
comna s oxnaxnaeHuss cmeced UFs m Hecymero raza go 150°K wmm Hmke H
koppo3suecroiikue k UFs.

Koanexkropel npoaykra narudgropucroro ypana (MLIS)

CrienManbHO IpeAHA3HAUYEHHbIE WM MOATOTOBJICHHBIE KOJUIEKTOPBI TBEPIOTO IPOIYKTa
nstudropucroro ypana (UFs), cocrosimue u3 QuIbTpa, KOJJICKTOPOB YAAPHOTO HIIH
IUKJIOHHOTO TUIA WM UX COYeTaHuil u koppo3uecroiikue k cpene UFs/UFs.
Komnpeccopsl UF6/Hecymero raza (MLIS)

CrnenmansHO TpeHA3HAYCHHBIE WU MOATOTOBIICHHBIE KoMIipeccophl it cmeceil UFs u
HeCyllero rasa Aajs AjauTensHod skcrutyataumu B cpeae UFs. KommoHeHTsl 3THX

KOMITPECCOPOB, KOTOpBIE BCTYIMAIOT B KOHTAaKT C HECYIIUM Ta30M, HU3TOTOBJICHBI W3
Kkopposuectoiikux k UFs MaTepuanoB niu 3aIUIIEeHBI TOKPHITHEM U3 TAKUX MaTEpHUaJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YninorHenus Bpamaomuxcs sajaos (MLIS)

CHGHI/I&J’IBHO HpeI[HaSHaquHBIe HUJIN ITIOATOTOBJICHHBIC YHJIOTHCHI/ISI Bpama}onmxcsl BaJIOB,
YCTaHOBJICHHBIE Ha CTOPOHE MOJa4d W Ha CTOPOHE BBIXOAA AJId YIUIOTHEHHUs Baia,
COGIMHSIFOIIET0 POTOP KOMIIpECCopa ¢ MPUBOIHBIM JBHUTATENIEM, C TEM YTOOBI 00ECIICeYUTh
HaJIeKHYI0 TEepMETH3allUio, MPEeJOTBPAIIAIONIyI0 BBIXOJ TEXHOJOTMYECKOro Ta3a WU
HAaTeKaHHWE BO3JyXa WM YIUIOTHAIOUIETO ra3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa,
KoTopas 3anoyiHeHa cmecbto UFs 1 Hecymiero rasa.

Cucremsl ¢propupoBanus (MLIS)

CrnenmanbHO TpeIHA3HAYEHHBIC WU TIOATOTOBICHHBIC cUCTEeMBI 1iist hropupoBanust UFs
(B TBepaoM coctosinun) B UFs (Taz).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEeMBI MpeaHa3HadeHbl sl GTopupoBanms coopannoro mopomka UFs B UFs B
LEJISAX MOCIEAYIONIEro cOopa B KOHTEHHEPaxX MPOAYKTAa WU JJist mogayu B Oioku MLIS ms
JIOTIOJTHUTENEHOTO ~ obOoramieHus. [lpy TnpuMeHeHWMHM OJHOTO TIOAXONA  PEeaKIHs
(hToprpoOBaHUS MOXKET OBITH 3aBEpIIICHA B TPESIaX CUCTEMBI pa3IelieHUs H30TOIOB, T
UICT pEakiys ¥ HEMOCPEICTBEHHOE W3BJICUCHUE M3 KOJJIEKTOPOB «IIPOIYKTay.
[Tpu npumenenuu apyroro nojaxona mopomok UFs MoxkeT ObITh U3BJICUCH/TICPEMEIICH U3
KOJJIEKTOPOB ~ «IMPOIYKTa» B  TOOXOASIIUN  peakTop  (HAampuMmep, peakTop
C TICEBJIOCKIKEHHBIM CIIOEM KaTalu3aTopa, TeIMKOWIATBHBIA pPEaKTOp WM >KapoBas
OamHs) B mensx ¢ropupoBaHus. B o0oux ciydasx MCHONB3yeTcs 00OpyAOBaHUE IS
XpaHeHUs U TepeHoca (Topa (WiIM APYTHX MPUEMIIEMBIX (TOPUPYIOIIUX PEareHTOB)
u g coopa u nepenoca UFe.

Macc-cnekTpoMeTpbl/ucTouHuky uonos UF6 (MLIS)

CriennanbHO TIpeIHa3HAYECHHBIC WITU MOJITOTOBIICHHBIC MarHUTHBIE WM KBaJIPYTIOJNBHEIE
MacC-CIEKTPOMETPHI, CITOCOOHBIC TTPOU3BOIUTE IPSIMOM 0TOOp TIPOO MogaBaeMoOil MaccHl,
«TPOIyKTa» WM «XBOCTOB» U3 T'a30BbiX M0TOKOB UFs 1 oOnanarorire moaHeIM HAOOpOM
CIICYIOIUX XapaKTCPUCTHUK:

1. yAenbHas pa3pemaroniasi ClIocoOHOCTH 1Mo Macce cBbimie 320;

2. coacpkaT MCTOYHUKHM HOHOB, M3IOTOBJICHHBIC HW3 HHUXpOMAa WJIM MOHCIA
WJIN 3allIUIICHHBIC TIOKPBITUEM U3 HUX, W HUKCIIUPOBAHHBIC,

3. coJiepKaT NOHHU3AIMOHHBIE HICTOYHHUKH ¢ O0MOApAUPOBKOI AIIEKTPOHAMH;

4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, TIPUTOIHYO U M30TOMHOTO aHAIIN3a.
CucreMbl OAa4YH/CHCTEMBI 0TBOAA KIMPOAYKTa» M «XBOCTOB» (MLIS)

CrenmanbHO NpeAHa3HAuYEHHbIE WIM MOATOTOBIEHHBIE TEXHOJOTHYECKHE CHCTEMBI WIIH
o0opymoBaHue Ui 000TaTUTENHHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3 KOPPO3UECTONKHX K

UF6 MaTepuaioB, WM 3allIUIIICHHBIX ITOKPLITUEM M3 TAKMX MAaTCPHUaiOB, BKIIIOYAIOIINE:

a) MUTAIONIME aBTOKIABEI, TICYM WIIM CHCTEMBI, UCHONb3yeMble ansa nmofgaun UFe mms
rporiecca 00OTaleHHUS;

b) necyonmumaTopsl (WM XOJIOAHBIE JIOBYIINKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFs 3 mpornecca o0oramenust Ui HOCIEAYIONIEro mepeMelIeHIs;
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5.7.12.

5.7.13.

5.8.

c) CTAaHIMU OTBEPXKICHUS WIH OXWXKCHHUS, HUCIoyb3yemble s BbiBeneHus UFg
13 mporiecca o0oraieHus myTeM ckatus u nepeBoga UFg B KUAKYIO WIH TBEPIYIO

hopmy;

d) CTaHIMU «IPOOYKTa» WM «XBOCTOB», HcHonb3yemble ais nepememteHuss UFe
B KOHTEHHEPHI.

Cucremsl otaesenusi UFg ot Hecymiero raza (MLIS)

CrnennanbHO MpEeAHA3HAYCHHBIE WU MOATOTOBJICHHBIE TEXHOJOTUYECKHUE CHCTEMBI IS
otneneHust UFs oT Hecymero raza. Hecymmm razoM MOXeET OBITh a30T, aprOH WIIH IPYTOi
ras.

[NOACHUTEJIBHOE 3AMEYAHUE

OTHU CHCTEMBI MOT'YT BKIIFOYATb TAKOC O60py,Z[OBaHI/Ie, KakK:

a) KPHUOTCHHBIE TETUIOOOMEHHUKH WM KPHOCEIapaTophl, CIOCOOHBIC CO37aBaTh
temmepatypsl —120°C win MeHee, Win

b) OJIOKU KPHOTEHHOTO OXJIAXKACHUS, CIOCOOHBIE co3iaBaTh TemrepaTypsl —120°C nn
MEHee, UK
c) xonoanbie ToBymKH UFg, criocoOHbIe co3maBath TemiiepaTypsl —20°C wim MeHee.

Jlazepuble cucrembl (AVLIS, MLIS u CRISLA)

Jlazepsl uny na3epHbIE CUCTEMBI, CHENHaIbHO NMpeAHa3HAYSHHBIE HIIM MOITOTOBICHHBIC
JUTSA pa3/ielieHns N30TOIIOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cucrema npomecca AVLIS 00BIMHO COCTOUT U3 ABYX JIa3€pOB: JIa3epa Ha mapax
MeIH U Ja3zepa Ha Kpacutessix. JlazepHas cucrema st MLIS o6b19HO cocTonT 13 jasepa,
paboraromiero Ha CO; WM SKCUMEPHOTO JIa3epa ¥ MHOTOXOJIOBOM ONTHYCCKOM STUCHKH C
BpaIAIONIMMHUCS 3epKajaMH Ha 00enuX cTopoHax. /[ ma3zepoB win Ja3epHBIX CUCTEM MPH
0boux mporeccax TpeOyeTcs: CTadMIM3aTOp CIEKTPOBON YaCTOTHI TSI PaOOTHI B TEUCHHE
JUTMTEIILHBIX TIEPHOIOB BPEMCHH.

CnenuajbHO MpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000pPy/10BaHHE M
KOMIIOHEHTBI JUISI HCTIOJIL30BAHUS HA 000TaTHTEJBLHBIX YCTAHOBKAX € IUIa3MEHHBIM
pa3nejieHHeM

BBOJIHOE 3AMEYAHUE

Ipu mporecce TIA3MEHHOTO pa3ieNieH sl Ia3Ma, COCTOSAMAs U3 HOHOB ypaHa, MPOXOIUT
yepe3 3NIEKTPUUYECKOe T0Jie, HACTPOSHHOE HAa 4acTOTy HOHHOTO pe3oHanca U?’ ¢ Tem
T-ITO6])I OHU B HepByIO O‘-IepeZ[I) TIOTJIOIIAIN 3HepFI/IIO u yBeJII/IlH/IBaJICSI Z[I/IaMeTp ux
IITONOPOO6Pa3HBIX OpouT. MOHEI C NPOXOXKAEHHEM IO OONBIIEMY JIHAMETPY
3aXBATHIBAIOTCA JUIA OOpa3oBaHMA NpoAykTa, oboramennoro U®°. Ilmasma, kotopas
06pa30BaHa MOCPEICTBOM HOHM3AINH YPAHOBOTO T1apa, COIEPKUTCS B BAKYyMHO#H KaMepe
C MAarHMTHBIM TIONIEM BHICOKOH HANPSKEHHOCTH, OOPA30BAHHBEIM C  MOMOIIBIO
CBEPXIPOBOJISIIEro MarHuTa. OCHOBHBIE TEXHOJIOTHUECKHE CHCTEMBI IPOLIECCA BKITFOUAIOT
CHCTeMy TEeHEpaIHH YPaHOBOH TLIa3Mbl, Pa3AeTUTeNbHBIH MOIYIb CO CBEPXIIPOBOIAIIIM
MAarduToM U CUCTEMBI U3BJICUCHHUS MCTaJ1Jia AJIs C60pa «HpO):[YKTa» U «XBOCTOB».
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MI/IKPOBOJIHOBBIG UCTOYHUKH JHCPIUHU U AHTCHHDI

CHCHI/IaJIBHO NpE€AHa3HAUYCHHBIC HWJIM TIOATOTOBJIICHHBIEC MHUKPOBOJHOBBIE HNCTOYHUKH
SHEPTUY M aHTCHHBI JUUIS TCHEPALUU WIH YCKOPEHHUS NOHOB U 00JIAAAOIIUE CIICTYOIUMU
xapakTepuctukamu: yactota Bbimie 30T u cpemHsisi BBIXOAHAS MOIIHOCTH JIs
reHepanuu HoHOB 6onee 50 kBT.

ConeHouabl 1jis1 BO30YKAeHUS HOHOB

CrierualibHO TIpeIHa3HAYCHHBIC WU MOITOTOBIICHHBIC COJICHOMIBI ISl PAJINOYaCTOTHOTO
BO30YXIeHUS WOHOB B nuarmazoHe yactor Oosee 100 k['11 m crmocoOHBIE paboTaTh MpHu
cpenueit MmomuoCcTH 60see 40 kBT.

CucreMbl reHepanuf YPaHOBOMH IIa3Mbl

CriennanbHO TIpeHA3HAYCHHBIE WIIM TOATOTOBJICHHBIE CHUCTEMBI T€HEepaliil YPaHOBOW
TUTa3Mbl, KOTOPBIE MOTYT COJEpXaTh BBICOKOMOIIHBIE TIOJOCOBBIE WM PAaCTPOBBIC
3JICKTPOHHO-JTyYEBbIC MYIIKHU C IePeIaBaeMOil MOIHOCTBIO Ha MUIIICHB Oojiee 2,5 kB1/cM.

CucreMbl AJ1s1 00padOTKH KUAKOMETAIMYECKOT0 ypaHa

CrenuanbHO TTpeTHa3HAYCHHBIE WIH TTOATOTOBICHHBIC CUCTEMBI 1T 00paOOTKH KHIKOTO
MeTajia JJIs PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIIUE W3 THUTICH U
OXJTKIAFOIIET0 000y IOBAHHUS [T TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu u pApyrue KOMIIOHEHTHI 9TOH CHUCTEMBI, KOTOpPHIE BCTYHAlOT B KOHTAKT C
PacCIUIaBICHHBIM YPaHOM WM YPAaHOBBIMHU CILIaBAMH, U3TOTOBIICHBI U3 KOPPO3UECTONKUX U
TEPMOCTOWKHX MaTepHajoB WM 3allWIIeHBl TOKPBITUEM W3 TaKUX MaTepHaoB.
[Ipuemnemble MaTeprabl BKIFOYAIOT TAHTAI, TOKPHITHIH OKCHIIOM HTTPHS Tpadut, rpadur,
MOKPBITHIN OKHUCIIAMA JPYTHX PEAKO3EMETHHBIX JIEMEHTOB WJIM UX CMECSIMHU.

Arperatsl AJ151 c00pa «IPOAYKTA» U «XBOCTOB)» MeTAJJINYECKOI0 YPaHa

CriernanbHO TpeTHa3HaueHHbIE WITH MIOATOTOBJICHHBIE arperarthl s cOopa «IPOAYKTa» H
«XBOCTOB» Ui METAJIMYECKOTO ypaHa B TBepAod Qopme. Dtu arperaTsl Iuis cOopa
U3TOTOBJICHBI M3 MAaTE€pUaioOB, CTOMKUX K HarpeBy M KOPpPO3UH, BBI3BIBAEMON Mapamu
METAJUTMYECKOTO ypaHa, TAaKUX, KaK TpauT, HOKPHITHIH OKCHIOM UTTPUS, UJIH TAHTAJ, WIH
3aIUIIECHBI TOKPBHITHEM U3 TAKUX MaTEPHAaJIOB.

Koxkyxu pa3eaurejbHOro MOAYJIst

HHHI/IH,Z[pI/I‘leCKPIe KaMCpbl, CHCHUAJIBHO NPCAHA3HAYUCHHBIC HWJINM IMMOATOTOBJICHHBIC IJIs
HCIIOJB30BaHUS Ha OO0OTaTHUTCIBHBIX YCTaHOBKax C IUIa3MCHHBIM pa3aciI€HUuEM, I
IIOMCHICHUA B HHUX MHNCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHEPICTHYCCKOro0 COJICHOMOA
Paano4acTOThI U KOJIJICKTOPOB KIIPOAYKTA» U «KXBOCTOBY.

[NOACHUTEJIBHOE 3AMEYAHUNE

Ot KOXYXHU HMCIOT MHOKECTBO BXOIHBIX OTBepCTI/Iﬁ A 1oJga4u BJICKTPOIIMTaHuA,
COCI[I/IHGHI/II\/'I ,E[I/I(I)(l)y3I/IOHHLIX HAaCOCOB, a TAKKC IJId JUATrHOCTUKU U KOHTPOJISI KOHTPOJILHO-
HU3MCPUTCIIbHBIX HpI/I60pOB. OHHU HMEIOT HpI/ICHOCO6J'I€HI/I$I Il OTKPBITHA W 3aKPbITHA,
9TOOBI 00ECIEeUnTh 06CJ'Iy>KI/IBaHI/Ie BHYTPEHHUX KOMIIOHCHTOB, W H3IOTOBJICHBI U3
COOTBETCTBYIOIINX HEMArHUTHBIX MAaTCPUATIOB, TAKNX, KaK HEPKABCIOLIas CTaJlb.
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5.9.

5.9.1.

CnenuajabHO NnpeaAHasHaAa4YC¢HHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBI, 060pyz[01;a}me H
KOMITIOHCHTHBI AJI1 UCITOJb30BaHUA HA YCTAHOBKAX 3JICKTPOMArHuTHOI O o0oraieHusl.

BBOJIHOE 3AMEYAHUE

IIpn s7ekTpoMarHUTHOM Tpollecce HMOHBI METAIIMYECKOTO YpaHa, IOJIydYeHHBIE
NOCPEICTBOM MOHHU3AIMHU MUTAIOIIEro MaTepuaia u3 coneit (00sraao UCly), yckopsitoTes u
IOPOXOIAT Yepe3 MarHuTHOE II0Je, KOTOPOE€ 3acTaBiIsieT HOHBI PA3IM4YHBIX H30TOIOB
NpPOXOAWTH MO  pa3NU4yHBIM  HampaBieHuAM.  OCHOBHBIMH  KOMIIOHEHTaMH
3JIEKTPOMAarHUTHOTO M30TOIHOIO Ccemaparopa SBJSIOTCS: MarHUTHOE IoJie  JIJIs
OTKJIOHCHHMS/pa3ieNeH!s] U30TONOB MOHHOIO ITyYKa, HCTOYHMKAa MOHOB C €0 CHCTEMOM
YCKOpEHHUsI, U CUCTEMBI cOOpa OTAENCHHBIX HOHOB. BcrioMoraTenbHble CHCTEMBI IS 3TOTO
mpolecca  BKIIOYAIOT CHUCTEMY CHAaOKEHHMS  MAarHWTHOH  JHEprued, CHCTEeMBI
BBICOKOBOJIFTHOTO TUTAHUS HMCTOYHHKA HOHOB, BaKyyMHYI0 CHUCTEMY W OOLIMpHBIC
CHCTEMBbI XMMUYECKOM 00pabOTKHM [l BOCCTAHOBJICHHUS IIPOAYKTa M OUUCTKH/PETCHEPALIUT
KOMIIOHEHTOB.

DJIeKTPOMATrHUTHBIE CeNapaTopbl H30TONOB

3J'ICKTp0MaFHPITHI:I€ cenapaTophbl HU30TOIIOB, CricnuaJibHO npeaAHa3HAUYCHHBIC
WJIK IOATOTOBJICHHBIC JJIA Pa3JACICHUA U30TOIIOB ypaHa, U 060pyz[013aHHe 1 KOMIIOHCHTBI
JJIA 3TOT'O, BKIIIOYas:

a) Hcrounnky HOHOB

CrenuanisHO MpeHa3HAYCHHBIC 58105 IIOArOTOBJIEHHEIE OTIEJIbHBIE
WJIA MHOTOYHUCIICHHBIC UCTOYHUKHA MOHOB YpaHa, COCTOSINNE W3 UCTOYHHUKA Tapa,
HOHM3aTOpPa M YCKOPHUTEIS IMydYKa, M3TOTOBJICHHBIE H3 COOTBETCTBYIOIIMX
MaTepUaNioB, TAKUX, KaK rpaduTr, HEpIKaBEIOIAs CTadb WM MEIb, U CIIOCOOHBIX
obecrnieunBaTh 00U TOK B ITyuke HOHOB 50 MA mim Oonee.

b)  KomiekTopsl HOHOB

KomnekTopHble MIaCTHHBI, UMEIOIINE IBE WM OOJice IMEIN W Ta3a, CHEIHaIbHO
MpeIHA3HAYCHHBIC WU MOATOTOBIEHHBIC I cOOpa MyYKOB HOHOB 0OOTAIICHHOTO
1 00eTHEHHOTO YpaHa U U3TOTOBJIICHHBIC U3 COOTBETCTBYIOIIUX MAaTEPUAIOB, TAKHX,
KaK rpaduT win HepKaBeroIias CTalb.

c) BakyymHbIE KOXKYXHU

CrieruasibHO TIpeHa3HAYEHHBIC WM ITOATOTOBIICHHBIC BaKyyMHBIE KOXKYXHU IS
QJICKTPOMArHUTHBIX CEIIapaTOpOB YypaHa, U3rOTOBJICHHBIC H3 COOTBETCTBYIOLIUX
HEMarHUTHBIX MaTepUANIOB, TAKWX, KaK HEPIKaBeIasi CTallb, U MPEIHa3HAYCHHBIE
utst padoThl pu naieHnw 0,1 ITa nom "Hioke.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH CHCHHUAIBHO MpPCAHAa3HAYCHBI IJId IMOMCHICHHWSA B HUX HCTOYHUKOB
WOHOB, KOJUICKTOPHBIX TUIACTMH W BOJOOXJIKIAAEMBIX BKIAJBIIICH U HUMEIOT
MIPUCTIOCOOJICHHS ISl coennHeHnH Tud(y3MOHHBIX HACOCOB M IPUCIIOCOOICHUS
IJIA OTKPBITHA U 3aKPBITHA B LHCIIAX U3BJICYCHUA U 3aMCHBI O9THUX KOMIIOHCHTOB.

26



5.9.2.

5.9.3.

d) MarsuTHbIEC HOJIOCHBIC HAKOHSYHHUKH

CHGHI/I&HBHO NpE€aAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC MArHUTHBIC ITOJIIOCHBIC
HAaKOHCYHUKH, UMCIOIINUEC TUAMCTP 6onee 2 M, HCIIOJIB3YCMBbIC IJIA obecrneueHus
IIOCTOAHHOI'O MarHUTHOT'O ITOJIA B 3JICKTPOMAarHuTHOM Ce€riapaTope U30TOIIOB U I
NepeHOCa MAarHuTHOIO IMOJIA MEXKAY PaCIIOJIOKCHHBIMU PAAOM CEIlapaTOpaMu.

BbICOKOBOJIbTHbIE HCTOUYHHUKH NMUTAHUSA

CrienuaibHO TpeJHA3HAYCHHBIC WM TOJTOTOBIICHHBIC BBICOKOBOJIBTHBIC HWCTOYHUKU
MUTaHUS JUIS WCTOYHUKOB HMOHOB, 0O0JaNarolye TIOJIHBIM Ha0OpOM  CIIEIYFOIIUX
XapaKTepUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM DPEKHME, BBIXOJHOE HANpsHKEHHE
20 000 B wmm Oomee, BeIXOomHON TOK 1 A mimm Ooiiee W craOWiam3anus HaMPsHKCHES
Meree 0,01% B TeueHne 8 4acos.

W cTouHNKYN NUTAHUS 3JEKTPOMArHuTOoB

CrenmanbHO TpelHAa3HAYCHHbIE WM TOATOTOBJICHHBIE MOIIHBIE WCTOYHHUKHM MUTAHUA
MOCTOSIHHOTO TOKAa JUIS 3JCKTPOMAarHUTOB, O00JIAAAIOUINE MOJHBIM HAaOOpOM CIEIYIOLINX
XapaKTepPUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A wnmu Oonee mpu
Hanpspkernu 100 B wm Gosee, mpu cTaOWIM3aIlldy 10 TOKY WIIM HANpPsOKCHUIO MEHEe
0,01% B TeueHue 8 Jacos.

YcraHoBKHM [Jisi NPOM3BOACTBA TSKeJOH BOAbI, JeliTepusi u JAeliTepHeBbIX
coeIMHEHUi U 000opy0BaHUe, CHENHAJLHO NPEIHA3HAYCHHOE WJIH IOATI0TOBJICHHOE
IJISl 3TOTO

BBOJIHOE 3AMEYAHUE

TspKenyro BOAY MOXHO TPOU3BOJAUTH, HCIIONB3Ys pa3lU4HbIe Mporecchl. OHAKO
KOMMEPUYECKH BBITOTHBIMH SIBJISIFOTCS JIBa MPOLIECCA: MPOIECC U30TOMHOT0 0OMEeHa BOJIbI U
cepoBogopomaa (tportecc GS) U Tporecc N30TOIMHOTO 0OMEHa aMMHaKa M BOJIOpOa.

[ponecc GS ocHOBaH Ha OOMEHE BOIOPOA U ICHTEpHsI MEXKIY BOJOH U CEPOBOAOPOIOM B
CUCTEeME KOJIOHH, KOTOPBIE SKCIUTYaTHPYIOTCS C XOJIOJHOW BEpXHEW CEKIMeW W ropsyei
HIDKHEW cekiuen. Boma Teuer BHU3 MO KOJIOHHAM, B TO BpEMsl Kak CEpPOBOJIOPOJIHBIN Ta3
LUPKYJIHPYET OT JHA K BEPIUMHE KOJOHH. [ CONENHCTBHS CMEUIMBAHUIO ra3a U BOJbI
UCTIONB3YeTCs PSA JAbIpYaThIX JIOTKOB. [ledTepuii mepemeriaercss B BOAY MpPU HU3KUX
TeMIIepaTypax U B CEpOBOIOPOJI TIPH BBICOKHX Temrieparypax. OOoraimeHHbIe 1edTepreM ra3
WM BOJa yAAIAKOTCA U3 KOJIOHH HepBOﬁ CTYIICHU Ha CTBIKC TOpsAYUX U XOJIOJHBIX CeKHHﬁ, u
MIPOIIECC IOBTOPSIETCS B KOJIOHHAX cieaytomieit crynenu. [IpoaykT nocneanei ¢pa3s — Boja,
oboramenHas neiirepueM 1o 30%, HampaBisieTcs B TUCTWUISAIMOHHYIO YCTaHOBKY JUIS
MIPOM3BOJICTBA PEAKTOPHO-YHCTON TSDKEIIOH BOJIBL, T.€. 99,75% okwcu meirepus.

B mponecce oOMeHa MeXAy aMMHUAKOM M BOJOPOJOM MOXHO H3BJIEKATh JIeHTepuil u3
CHHTE3-Ta3a IMOCPEICTBOM KOHTAKTa C KHIKUM aMMHAKOM B MPHCYTCTBUH KaTajlu3aTopa.
CunTe3-Ta3 nogaercss B OOMEHHbIE KOJOHHBI M 3aTeM B aMMHAYHBII KOHBepTep. BHyTpH
KOJIOHH Tra3 MOJHUMAETCs OT JIHA K BEpPIIMHE, B TO BpeMs KakK XHUAKUH aMMHaK T€YEeT OT
BEpUIMHBI KO aHY. [leWTepuil B cuHTE3-rase JHUILAETCS BOAOPOJA M KOHLECHTPUPYETCS
B aMMuake. AMMHAK IIOCTyNaeT 3aT€M B YCTaHOBKY U1 KPEKMHIa aMMMAaKa Ha JIHE
KOJIOHHBI, TOTJa Kak Tra3 coOupaeTcss B aMMHAYHOM KOHBEpTEpe Ha BEepIIUHE.
Ha mocnenyromux CTyHeHsSX MNPOUCXOOUT JAajbHEHIIee oOorameHue, U IIyTeM
OKOHYATeJIbHON AUCTHUIALUYI IPOU3BOAUTCS PEAKTOPHO-UUCTas TspKenas Bopa. Ilomaua
CHHTE3-Ta3a MOXKET ObITh 0OecrieyeHa aMMHaqyHON yCTaHOBKOM, KOTOpasi B CBOIO O4epe.Ib
MOXeT OBITh COOpPYXEHA BMECTE C YCTaHOBKOH Ul POU3BOACTBA TSKETIOH BOABI ITyTEM
M30TOMHOro 0OMEeHa aMMHaKa 1 BoJopoza. B mpouecce aMmMuauH0-BOIOpOJHOTO OOMEHa B
Ka4eCTBE NCTOYHUKA UCXOAHOTO JEUTEPHUs MOXKET TaKXKe HCII0JIb30BAThCS OObIUHAS BOJA.
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6.1.

6.2.

6.3.

MHorue npeMEThl KITI0YeBOro 000PYA0BaHUS AJIs1 YCTAHOBOK MO MPOU3BOJCTBY TXKEION
BOJIBI, UCIIOJIL3YIOIMUX Mporecckl GS WM aMMHadyHO-BOJOPOJHOTO OOMEHa, LIMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTPaciiax He(PTeXUMHUUECKOH MPOMBIILUICHHOCTH.
Oco06eHHO 3T0 KacaeTcsl HeOONBINNX YCTAHOBOK, MCHOJb3yrommx npomecc GS. OanHako
HEMHOTHE TIpeAMETHl O0OpyJIOBaHMS SBIAIOTCS CcTaHmapTHeIMH. Ilpomeccer  GS
¥ aMMHMa4yHO-BOJIOPOJHOTO oOOMeHa TpeOyloT o00paboTku  OONBIIMX  KOJIHYECTB
BOCIUIAMEHSIOIIUXCS,, KOPPO3UOHHBIX M TOKCHYHBIX JKHUAKOCTEH MpPU TOBBILIEHHOM
napneHud. COOTBETCTBEHHO TpH pa3pabOTKEe CTaHIApTOB MO MPOCKTUPOBAHUIO
Y 9KCIUTyaTaIH sl YCTAHOBOK M 000PYAOBaHHMS, UCTIONB3YIOMINX 3TH MPOIECCHI, CICYET
yAENATH OOJBIIOE BHUMAaHKE MMOJ00PY MaTepHaIoB U MX XaPaKTEPHCTHKAM C TE€M, YTOOBI
00eCneunTh JUTMTENIBHBIN CPOK CIYXOBI MPH COXPAHEHWH BBICOKOH 0€30MacHOCTH U
Hage)kHocTd.  OmpezerneHne  MacImTabOB  OOYCIOBIHMBACTCS — TJIABHBIM — 00pa3oMm
CcOoOOpaKeHUSIMU JKOHOMHKH M Heo0XoauMmMocTH. Takum oOpa3oM, Ooinbluas 4YacThb
NpEMETOB 000PYAOBAHMS U3TOTOBIISETCS] B COOTBETCTBHHU C TPEOOBAHUSIMH 3aKA3UHKA.

Hakonen, cnemyer ormernth, 4YTO Kak B mpomecce GS, Tak W B Ipolecce
aMMHaYHO-BOJIOPOJHOTO OOMEHa, MPEeaMEThl 000pYAOBAHMSI, KOTOPHIC 1O OTACILHOCTH
HE IpeIHA3HAUCHbI WU MOJTOTOBJICHBI CHEIUAIBHO AJS MPOU3BOJCTBA TSIKEIONH BOIBI,
MOTYT COOMPAThCSI B CUCTEMBI, CIIEMAIbHO MTPeIHA3HAYCHHBIEC W MTOATOTOBIICHHBIE IS
MPOU3BOACTBA TsKENOM BoAbl. [lpuMepamu Takux CHUCTeM, NPHUMEHAEMBIX B 00OMX
mpoleccax, SIBISIFOTCS CUCTEMa KaTaIUTHUYECKOrO0 KPEKHHTa, UCIOJIb3yeMasl B MPOIEcce
oOMeHa aMMHaKa ¥ BOJOPO/Ia, M TUCTHIUISIIMOHHBIE CUCTEMBI, HCIIONIb3YEMbIE B IPOIIECcCe
OKOHYATENbHOW  KOHIIGHTPAIIMM  TSDKEJIOM  BOJBI, JIOBOJAIIEH €€ 10 YpPOBHA
PEaKTOPHO-YHCTOH.

[IpenmeTsr 000pynOBaHMsI, KOTOPBIE CIIENUATBHO MPEAHA3HAYEHBI WIIA TIOrOTOBJICHBI JIJIS
MIPOU3BOJICTBA TSKEJIOH BOJIBI ITyTEM HCITOJIB30BaHHUSA JTUOO TpoIiecca oOMEHa BOIBI U
CEpoBOIOPOIa, INOO Hpoliecca oOOMeHa aMMHUaKa U BOJOPO/1a, BKITFOUAIOT:

Boao-cepoBoiopoaHbie 00MeHHbIE KOJIOHHBI

OOMEHHbBIE KOJIOHHBI, M3TOTAaBIMBAacMble W3 MEJIKO3EPHHCTOH YIJIEpOAUCTON CTaiu
(manpumep, ASTM A516), mmamerpom ot 6 M (20 dyroB) mo 9m (30 dyroB),
KOTOpBIE MOT'YT 9KCILTYyaTHPOBATHCS npu JaBIICHUH CBBILIIE 170011
paBHOM 2 Mmna (300 QyHT/KB. If0MiM) M HMEIOT KOPPO3MOHHBIH IOMYCK B 6 MM WU
OorbIie, CIEIMANBHO TPEeJHAa3HAuYCHBl WM MOATOTOBJIEHBI JUIS IPOU3BOJCTBA TSHKEION
BOJIBI ITyTEM HCIIOJIb30BaHUS TIPOLIECCa U30TOIMTHOTO 0OMEHa BOJIBI M CEPOBOAOPOIA.

T'azopyBKH M KOMIIpECCOPBI

Omnoctynendarsie, MajgoHamopHsie (T.e. 0,2 MIla nam 30 GyHT/KB. ITI0MM) IEHTPOOEIKHEIE
ra30AyBKH WJIM KOMIIPECCOPHI ISl IUPKYJAIMHA CEPOBOMOPOAHOrO0 rasa (T.e. rasa,
conepakariero 6osee 70% H,S), cnenuanbHO npeHa3HAYCHHBIC WIH IO OTOBJICHHBIC JIS
MPOU3BOJACTBA TSDKENOW BOJABI ITyTeM HCIONB30BAHMUS TMpolecca OOMEHa BOABI H
CepoBOIOpOa. OTH Ta30AyBKH WM KOMIIPECCOPHI HMEIOT IMPOWU3BOAUTEIHHOCTH,
MPEBBINAIONIYI0 MIM  paBHYI0 56 M’/c. (120 000 SCFM) mpu SKCIUTyaTaluu  TIOJ
JABJICHWEM, TpeBbIIAmuM win paBHeM 1,8 MIla (260 QyHT/KB. AfoiiM) Ha BXojze, U
CHA0>XCHBI CATbHUKAMH, YCTOMYMBBIMH K Bo3AecTBHIO H,S.

AMMHa'lHO-BOZIOpO}IHLIe 00MeHHbIE KOJOHHDI

AMMHaYHO-BOAOPOIHBIC 0OMCEHHBIE KOJIOHHBI BBICOTOM Oouee 170011
paBHo# 35 M (114,3 dyroB) mmamerpom ot 1,5Mm (4,9 dyroB) mo 2,5wm (8.2 dyToB),
KOTOpEBIC MOTYT IKCILTYaTHPOBATHCS oJJ JIaBJICHHEM, MIPEBHIIAIOIIUIM

15 Mna (2225 ¢yHT/KB. A10#M), CIIEIHATEHO PeIHA3HAUYCHHBIC HITH MTOATOTOBJICHHBIC IS
MPOU3BOJICTBA TSDKENOW BOJBI IMyTeM HWCIONIB30BaHU Ipoliecca OOMEHa aMMHakKa H
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6.4.

6.5.

6.6.

6.7.

BOAOpOAA. OTH KOJOHHBI UMCIOT TaKXXe 10 MCHBIIICH MEpe OAHO OT60pTOBaHHO€ OCE€BOC
OTBEPCTUEC TOI'0 XK€ AUaMETpa, YTO W HUIHMHAPUYECKad 4YaCTb, 4Y€PE3 KOTOPYIO MOTYT
BCTaBJISITHCA UM BBIHUMATHCA BHYTPCHHUC YaCTHU KOJIOHHBI.

BHyTpemme YaCTHU KOJIOHHBI U CTYIICHYAaTbl€ HACOChI

BHyTpeHHI/IC YJaCTU KOJIOHHBI U CTYIICHYATBIC HACOCHI, CIICHHUAJIBHO NPCAHA3HAYCHHBIC NN
IMOATOTOBJICHHBIC JIS1 KOJIOHH IJIA IPOU3BOJCTBA TSDKEI0M BOJbI MYTEM HMCIIOJIb30BaHUMA
nponecca aMMHUAYHO-BOJOPOAHOTO oOMeHa. BHyTpCHHI/IC YaCTUu KOJIOHHBI BKJIFOYAIOT
CIICHUaJIbHO MPCAHA3HAUYCHHBIC KOHTAKTOPbBI MCKAY CTYICHAMU, COHGﬁCTByIOHlHe
TECHOMY KOHTAKTy TIa3a MU XHUIKOCTH. CTyr[eH‘IaTBIC HACOChl BKIIIOYAKOT CICIHWAJIbHO
IMPEAHA3HAYCHHBIC ITOTrPYKAaCMBbIC B )KUJAKOCTH HACOCHI I HUPKYJIAIUA JKUAKOTO aMMHaKa
B npeaeciaax o0BeMa KOHTAKTOPOB, HAXOAAIINUXCSA BHYTPHU CTyHCHCﬁ KOJIOHH.

YcTaHoBKH AJ151 KPEeKMHIra aMMHaKa

YCcTaHOBKH AJIs1 KPEKHMHTAa aMMHUaKa, SKCILTyaTHPyeMbIe IO/ JaBJICHUEM, TTPEBHIIIAIONTIM
wii paBabiM 3 MIla (450 ¢yHT/KB. q10M), CHENUATIBHO TNPEAHA3HAYCHHBIC WM
MOATOTOBJICHHBIE [IJISI TPOU3BOJICTBA TSXKEIOW BOJBI IMyTEM HCIOJIB30BAHMS Mpolecca
M30TOITHOTO 0OMEHa aMMHaKa U BOJIOPO/Ia.

HNudpakpacHble aHAIM3ATOPBI NMOTJIOMIECHUS

WndpakpacHpie aHaNMM3aTOpbl  TOTJIOMICHHS, CHOCOOHBIE OCYIIECTBISATH  aHAIH3
COOTHOIIEHHUA MEXAY BOJAOPOJOM M JEeHTepHueM B pealbHOM MaciTabe BpeMeHH, KOraa
KOHLICHTpAIMK TeUTEpUs paBHBI WK MpeBbImaoT 90%.

Karaautnuyeckue meun

Karanurtngeckue meun ans nepepabOTKH 00OTameHHOro JeHTeprueBoro ra3a B TSHKETYIO
BOJy, CIICIUATHHO MPEIHA3HAYCHHBIC WJIM ITOATOTOBICHHEIE NJISl TIPOU3BOJICTBA TSKEION
BOJIBI ITyTEM HCIIOJIL30BAaHUS MPOIIECCa H30TOMTHOTO OOMEHa aMMHUaKa 1 BOAOPO/Ia.

YcTaHOBKH 17151 KOHBEPCHH ypaHa M 000pyI0BaHHe, CIIENHAJLHO NMpeIHa3HAYeHHOe
WJIM NOATOTOBJIEHHOE /151 3TOI0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cHcTeMax sl KOHBEPCUM YypaHAa MOXKET OCYIIECTBIATHCS OJIHO WU
HECKOJIbKO IMpPEBPAIEHUI U3 OJHOTO XMMHYECKOr0 M30TONA ypaHa B ApPYToil, BKIOYas:
KOHBEPCUIO KOHLEHTpaToB ypaHoBoH pyasl B UOs, koHBepcuio UO3 B UO;, KOHBEpPCHIO
okuceit ypana B UF4 unu UFg, konBepcuto UF4 B UF¢, kouBepcuto UFs B UF4, kOHBEpCcHIO
UF4 B MeTajuindeckuil ypaH u KoHBepcuio gropumoB ypana B UO,. MHOrue KiroueBble
KOMIIOHEHTHl 00OpYIOBaHMsSI YCTaHOBOK JUIS KOHBEPCHHM YpaHA XapakTEpPHbI IS
HEKOTOPBIX CEKTOPOB XHMHYECKOH oOpabarhIBaromield MPOMBITIUICHHOCTH. Hampumep,
BUJIBI OOOPYIOBaHHSA, HCIOJB3YEMOTO B OTHX MPOIECCax, MOTYT BKIIOYaTh: IMEUH,
KapycCelbHbIE MEeYH, PEaKTOphl C IICEBIOOXKIKEHHBIM CIOEM KaTajlu3aTopa, >KapOoBbIe
pEaKTOpHBIE OamIHW, >KUAKOCTHBIE LEHTPUGYTH, ITUCTWULILIMOHHBIE KOJOHHBI U
JKUJKOCTHO-KHMJIKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBL. OIHAaKO HE MHOTHE KOMIIOHEHTHI
000pYIOBaHHS HMEIOTCA B «TOTOBOM BHAE»; OONBIIMHCTBO W3 HHUX JOJDKHBI OBITh
MOATOTOBJICHB! COTJIACHO TPEOOBAaHMSIM M CIEUU(pHUKALMAM 3aKa3uuka. B HEKOTOpHIX
cilydasix TpeOyercsi y4uThIBaThb CIELUAJbHBIE IPOEKTHBIE U KOHCTPYKTOPCKUE
O0COOCHHOCTH [IJIsl 3alIUTHl OT arpecCHBHBIX CBOWCTB HEKOTOPBIX U3 00pabaThIBaeMbIX
xumuueckux Bemects (HF, Fo, CIF; u ¢ropunst ypana). Hakonen, ciegyer oTMETHTB, YTO
BO BCEX Ipoleccax KOHBEPCHU ypaHa KOMIIOHEHTHI 00OpYIOBaHUS, KOTOPbIE OTAEIBHO

29



7.1.

7.2.

7.3.

7.4.

7.5.

CIICUaJIbHO HC MPCAHA3HAYUCHBI WX IMOATOTOBJICHBI JIsI KOHBEPCHUU ypaHa, MOTYT OBITH
O6T>GI[I/IHGHLI B CHUCTCMbI, KOTOPLIC CIICHHUAJIBHO MNPCAHA3HAYCHLI WM TOATOTOBJICHBI
AJI1 UCTI0JIB30BAHUS B LICJISIX KOHBECPCUHN ypaHa.

CrnenmajIbHO NpeJHA3HAYEHHbIE WJIH NMOATOTOBJICHHbIE CHCTEMbI AJS KOHBEPCHH
KOHIEHTPAaTOB ypaHoBoii pyasl B UO;

[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHIIEHTpaToB ypaHoBOH pyabsl B UO3; MOXKET OCYIIECTBIIATHCS CHadaja
MOCPEICTBOM pACTBOPEHMSI PYyIbl B A30THOM KHCJIOTE M JKCTPAKIMHU OUYHUIIEHHOTO
reKcarujpara ypaHWIIWHUTpaTa C TOMOIIBI0 TaKOTO PACTBOPHUTENS, KaK TPHOYTHI
tdhocdar. 3aTem rekcarumpar ypaHWIIHHATPaTa Ipeodpazyercs B UO; b0 mocpesicTBOM
KOHIIGHTpallUM W JEHUTpAIlUH, JHO0 IIOCPEACTBOM HEWTpaTu3alMi ra3000pa3HbIM
aMMHUAKOM JIJISl TIOJTYYCHUS TUypaHaTa aMMOHUS C MOCHIEAYIONIEeH (GUIbTpaIeid, CYIIKON 1
KaJbIIMTHUPOBAHUEM.

CHeII](la.HI)HO NpeaHAa3HAYCHHbIC WM MOAT0OTOBJICHHbIC CUCTEMbI 111 KOHBCPCUU U0;
B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO3 B UFg MOXET OCYHIECTBISTHCS HEMOCPEACTBEHHO (HTOPHPOBAHHEM.
s mpouecca TpeOyeTcsi ICTOYHUK Ia3000pa3HOro GTopa WM TpeXdTOPUCTOTO XJI0pa.

Cneunanbﬂo NpeaHA3HAYCHHbIC UM MOATOTOBJCHHbIC CUCTEMBbI 111 KOHBCPCUU U0;
B UOz

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcua UO3 B UO; MOXkeT ocCylIecTBIAThCS THocpencTBoM BoccTaHoBieHHS UOs
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOIOPOJIOM.

CHeII](la.HbHO NpeaHa3SHAYCHHbIC WM MOATOTOBJICHHbIC CUCTEMbI 111 KOHBCPCUU U0,
B UF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UFs Moxer ocymiecTBiaaTbes mnocpeactBoM peaknun  UO;
¢ razoo0pa3zHbM GToprcThiM BogopoaoM (HF) mpu temmeparype 300-500°C.

CHeII]rla.HbHO NpeAHAZHAYCHHbIC WJIH MOATOTOBJCHHBIC CHCTEMBI 111 KOHBCPCUU UF,4
B UF6

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF; B UF¢ ocyumiecTBisieTcs IOCPEACTBOM HSK30TEPMUYECKON peakuuu
c ¢ropom B peaktopHoii Oamne. UFs KoHAEHCHpyeTCS W3 TOPSYMX JIETYYHX Ta30B
MOCPEACTBOM TIPOIYCKAaHUsI TOTOKAa raza 4epe3 XOJOAHYI0 JIOBYIIKY, OXJIaXIECHHYIO
o —10°C. Jlns mportecca TpeOyeTcsl HCTOYHUK Tra3000pa3Horo ¢ropa.
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7.6.

7.7.

7.8.

CrnenuajibHO NpeJHa3HAYEHHbIE WM NOAT0TOBJIEHHbIE cucTeMbl s KonBepcnu UFy
B MeTAJVIMYECKUI ypaH

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UFs; B Meraummyeckuwii ypaH OCYIIECTBISIETCS TOCPEICTBOM  €r0
BOCCTAaHOBJICHHSI MarHueM (KPYITHbIC TIApTHH) WU KalblreM (Majible mapTuun). Peaktms
OCYIIECTBJIsIETCA IIPU TEMIIepaTypax BbIlIe TOUKH IaBieHus ypana (1130°C).

CrenuajabHO npeaAHasHA4YCHHbIC WJIH MOATOTOBJICHHBIC CHCTEMBI /IJ11 KOHBEPCUU UF
B UOz

[HOACHUTEJIBHOE 3AMEYAHUE

Kongepcusa UFs B UO; MOXKET OCYIIECTBIATHCS MMOCPEACTBOM OJHOTO U3 TPEX MPOLIECCOB.
B nepBom npouecce UFs BoccTtanaBnuBaetcst U rugpoausyercs: B UO; ¢ UCIONb30BaHUEM
Bojoposia U mapa. Bo Bropom mporecce UFs rumponusyeTcss pacTBOpEHHEM B BOJIE,
JUIS OCKICHHUS ~ JWypaHaTa aMMOHHsS  J00aBIisIeTCS  aMMHUaK, a  JWypaHaT
BoccraHaBiuBaeTcsa B UO; Bogopogom npu temmeparype 820°C. Ilpu TpeTseM mponecce
razoobpasnbie UFs, CO, 1 NH3 cMemuBaroTces B Boje, Ocaxaas ypaHUIKapOoHAT aMMOHHUS.
YpanuwnkapOoHaT aMMOHHSI CMEIIMBAETCA C MapoM M BOJOPOJOM IIPH TEMIIepaType
500-600°C mnsa mpousBoacta UOo.

Konsepcuas UFs B UO; wacto OCyLIECTBISETCS HAa NEPBOM CTYNEHH YCTAHOBKHU
10 U3TOTOBJICHUIO TOIJIMBA.

CrenuajabHO npeaAHasHAYCHHbIC WJIH MOATOTOBJICHHBIC CHCTEMBI /IJ1 KOHBEPCUHN UF
B UF 4

[NTOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UFs B UF4 ocyniecTBisieTcst NOCPEACTBOM BOCCTAHOBIJICHHS BOJOPOAOM.
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