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OO01ree pacmpocTpaHnenne
Pycckuit
SI3pIKM OpUTHHANA: aHIIMICKUiL, GpaHITy3CKHit

[ononHuTenbHbIW NpoToKon K CornalwieHunto
mexay Pecnyonunkon beHnH n MexayHapoaHbim
areHTCTBOM MO aTOMHOMN 3HEPTrnUM O NPUMEHEHUN

rapaHTum B cBdA3n ¢ [1oroBopom o
HepacnpocTpaHeHnu
A0epPHOro OpyXus

1. B HacrosmeM [JOKYMEHTE IS CBEIEHUS BCEX WICHOB MPHUBOAMUTCS TEKCT
HononuutensHoro mnpoTtokosa kK  Cormamenuto Mexay PecnyOmukoit bennmn wu
MexnyHapoAHBIM areHTCTBOM IO aTOMHOW PHEPrMH O MPUMEHEHUU TapaHTUH B CBSA3H C
JIOrOBOpOM O HEpacHpOCTPaHEHHH sjepHOro opyxkus'. COBeT yNpaBISAIOIMX YTBEPIHI
JonomuauTtenpHbid TpoTokoa 17 centsops 2004 rona. On 6su1 noanucan 15 mas 2005 roma B
Korony, benun, u 7 utonst 2005 rona B Bene, ABctpusi.

2. Bowucnonaenue cratbu 17 JIOMOJIHUTETEHOTO MPOTOKOJIA OH BCTYMHII B CHITY 17 ceHTAOPs
2019 rona, B ieHb nosrydeHust AreHTCTBOM 0T PecrryOimku beHrH niCbMEHHOTO yBEIOMIICHHS
0 TOM, YTO BCE YCTaHOBJIEHHbIE 3aKOHOJATEILCTBOM U KOHCTUTyLued PecnyOnuku benun
TpeOoBaHuUs, HEOOXOAUMBIE I BCTYIUIEHUS HacTosAwero [IpoTokona B cuily, BBIIIOJIHEHBI.

! IIpusoauTes B nokymente INFCIRC/930.



INFCIRC/930/Add.1
JlobaBieHue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEX Y PECITYBJINKOM BEHUH
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOW SHEPT' MM
O IIPUMEHEHU TAPAHTUIM B CBSI3U C JIOTOBOPOM
O HEPACITPOCTPAHEHUNU AJEPHOI'O OPYXXUA

[TPUHUMAS BO BHUMAHMUE, uto PecnyGmuka benun (nanee umeHyemas
«bernn») w MexXayHapoJHOE areHTCTBO 10 aTOMHOW OJHEpPruu (ajsee HWMEHyeMoe
«ATEHTCTBO») SBJSIIOTCA y4yacTHUKamMu CorJalleHUus O NPUMEHEHMM TapaHTUH B CBS3H
¢ JloroBopoM 0O HEpACHPOCTPAHEHUH SIIEPHOTO OpYyxus (Hanee mMmenyemoro «CoriamieHue
0 rapaHTUsiX»), KOTOpoe BCTyNnuio B cuity 18 centadps 2019 rona;

YUUTBIBAS xenaHue MexXIyHapOIHOTO cooOIIecTBa emie 0ojiee YKPEmUTh PEeXUM
AJICPHOTO HEPACHpPOCTPAHEHUS] IyTEM IOBBIMICHUS AEUCTBEHHOCTH U 3((EKTUBHOCTH
CUCTEMBI TapaHTH ATEHTCTBA,

HAIIOMUWHAS, 9yT0 AT€HTCTBO IIPU OCYIIECTBICHUU TapaHTUN JOJKHO YUUTHIBATH
HCOGXOI[I/IMOCTLZ H36eFaTb CO31aHuA HpeHHTCTBI/Iﬁ 9KOHOMHWYCCKOMY U TCXHOJOTHUYCCKOMY
pa3zBuThio beHMHa WM MEXAYHapOJHOMY COTPYJHUYECTBY B 00JIaCTH MHUPHOH siiepHOU
NEeSTeIbHOCTH; COOMI0aTh JIEHCTBYIOIIME IIOJIOKEHHUS B OOJACTH OXpaHbl 3/I0pOBbA,
Oe3omacHOCTH, (U3NYECKOW 3alUThl, a TaKXkKe Jpyrue JAeWCTByIoONIe TpeOoBaHUS
6630HaCHOCTI/I U MpaBa OTACIBbHLBIX JIMI; U IPUHHUMATL BCC MCPLI IO 3alllUTC KOMMEPUYCCKUX,
TEXHOJIOTUYECKMX U TPOMBIIUICHHBIX CEKPETOB, a TaKXke Jpyrod KOoHGUACHIHAILHON
uH(pOpMaLIKHU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM,

[NIPUHUMAA BO BHUHUMAHMUME, uro wyacTtora HOpoOBENEHHUS M HWHTEHCUBHOCTH
MEpOIPUSATHIA, YKa3aHHBIX B HacrosimeM IIpoTokone, OyayT TOIAEPKUBATHCS
Ha MUHUMQJIbBHOM  YpPOBHE, COOTBETCTBYIOIIEM I  TOBBIMICHHUS]  JCHCTBEHHOCTH
1 3G dEKTUBHOCTH rapaHTUil ATEHTCTBA,

HACTOSAIINM bennH u Ar€HTCTBO COTJIACHUIIMCHh O HIXKECIICTYFOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM
N COTJIAIIEHUEM O 'APAHTUSAX

Cratbs 1

[Tomoxxenust CornameHus 0 TapaHTHAX IPUMEHSIOTCS K HacTosmeMy [IpoTrokomy B Toit Mepe,
B KaKOH OHHM COOTBETCTBYIOT MOJIOKECHHSAM HacTosiero [IpoTokosia 1 COBMECTUMBI ¢ HUMH. B ciryuae
NPOTUBOPEUMST MEXAY MonoxkeHUus MU CornameHus O TapaHTUAX U TOJOXEHUSMU HACTOSIIETrO
[IpoTokona nmpuMeHSIOTCA MONI0KeHUs HacTosmero [IpoTokona.

HNPEJOCTABJIEHUE NTH®OPMALIIMHN

Cratpg 2

a. benun npegocTtaBnsier AreHTCTBY 3asBJICHHUE, COJIepKaIee:

i)

iii)

vi)

oO11iee onucanue ¥ HHHOPMAITUIO, YKa3bIBAIOIIYIO0 MECTO ITPOBEACHHS OTHOCSIINXCS K
SIIEPHOMY TOIUTUBHOMY LUKITY Hay4HO-UCCIIEOBATEIbCKUX u
OTIBITHO-KOHCTPYKTOPCKUX PabOT, HE CBSA3aHHBIX C SOCPHBIM MAaTEpPHaJIOM,
OCYIIECTBIISIEMBIX Te-T100, KOTOpble (MHAHCHPYIOTCS, MOJYyYMIH KOHKPETHOE
pa3peleHne Uil KOHTPOINPYIOTCS WIN OCYIIECTBISIIOTCS OT UMEHU beHunHa;

ONpE/ICICHHYI0 ATEHTCTBOM Ha OCHOBE 0’KHIa€MOT'O OBBIIICHHS ISHCTBEHHOCTH HITH
3G PEKTHBHOCTH U COTTIACOBaHHYIO ¢ BeHHHOM HH(pOPMAIUIO 0 KacalomIehcs TapaHTHi
SKCITyaTallHOHHOHW [NEesTebHOCTH Ha YCTAHOBKAaX M B MeECTaX HAaxXOXKICHHUS BHE
YCTaHOBOK, I'JIe OOBIYHO MCIIOIB3YETCS SAACPHBIH MaTepHAIT;

o0liee omucaHue KakKAOoro 3JaHus Ha KaXXJ0oH IUIOIIaAKe, BKJIIOYas €ro
WCIIOJIb30BaHUE, M, €CIM JTOT0 HEJOCTATOYHO — OIHCAHUE €r0 COJCPIKHMOTO.
3T0 onucaHue BKIIIOYAET KapTy TaKOM MIIOIIAIKY;

omrcaHue MacmTaba omepanuid IS KaXIOr0 MecTa HaxXOXACHHSA, HMEIOIIEro
OTHOILIEHUE K JeATEeNIbHOCTH, YKa3aHHOMU B npuiioxkeHuu I k Hactodmemy IIporokomny;

MH(GOPMAITUIO, YKA3hIBAIOIIYI0O MECTO HAXOXJICHUS, SKCILTYyaTal[MOHHOE COCTOSIHUC U
OIICHOYHBIE TOJIOBEIE TPOU3BOJCTBEHHBIE MOIIHOCTH YPaHOBBIX PYJHHUKOB H
00OTaTUTENHHBIX YCTAHOBOK M  TOPHEBBIX OOOTAaTHTENBHBIX YCTAaHOBOK U
CYIIECTBYIOIIHUI TOA0BOM 00bEM MPOU3BOJCTBA TAKUX PYJHHUKOB U O0OTaTHTEIBHBIX
yCTaHOBOK sl beHuHa B 1ienoM. beHWH mpenocraBiser mo 3ampocy ATEHTCTBa
JAaHHBIC O CYIIECTBYIOMIEM TOJOBOM 00bEME MPOM3BOACTBA OTACIBHOTO PYIHHUKA FITH
oboraTuTenpbHON ycTaHOBKH. IlpenocraBieHue 3To¥ uHpoOpMalu He TpeOyer
BEJICHHMSI ITOIPOOHOT0 yueTa SJICPHOTO MaTepHarna,

I/IH(l)OpMaI_II/IIO OTHOCHUTCJIIbHO UCXOAHOTI'O MaTepurajia, KOTOpHﬁ €IIC HC JOCTUT COCTaBa
U YUCTOTBI, KOTOPBLIC ACIAIOT €ro IMPUTOAHBIM IJid H3TOTOBJICHUA TOIIJIMBA WJIN
HU30TOITHOI'O O6OI‘aH_[eHI/I$I, BKJIFOYAKOIYHO:

a) KOJIMYECTBA, XUMHUYECKHA COCTaB, HCIOJIb30BAHHE WU IMPEIIoiaraeMoe
WCITOJIP30BAaHUE TAKOTO MaTeprajga, HE3aBHCHMO OT €ro SACPHOTO WIIH
HESJICPHOTO HCIOJIb30BAHMS, JUISI KaKIOTO MecTa HaxoxicHus B beHuHe,
B KOTOPOM TakoW MaTephall MPUCYTCTBYET B KOJMYECTBAX, MPEBBIIAOIINX
JIECSITh METPUUECKUX TOHH ypaHa H(WIH) IBAAIATh METPUICCKUX TOHH TOPHS,
a U IPYTUX MECT HaXOXKICHUS ¢ KOJTHYECTBAMU 0OJiee OTHON METPHIECKOU



vii)

viii)

b)

TOHHBI — 061.[[66 KOJIMYECTBO JIA bennna B ociIoM, €CJIIn 3TO 06]]_[66
KOJIMYECTBO IIPEBBIMIACT JCCATh METPHUYCCKHUX TOHH YypaHa WKW ABaAlaTb
METPUYCCKUX TOHH TOPHUA. HpCI[OCTaBJ'ICHI/IG 3TOM I/IH(bOpMa]_[I/II/I HE Tpe6yeT
BCACHUA HOI[pO6HOl"O y4ceTa AACPHOTO MaTCpHraia,

KOJINYECTBa, XUMUYECKUM COCTaB M MyHKT Ha3HAYEHMS KaXKJO0H IKCIIOPTHOH
IIOCTAaBKH U3 BeHI/IHa TAKOI'O MaTepI/Iana JJIA KOHerTHBIX HCSI)Z[epHBIX ueneﬁ B
KOJMYECTBAX, MIPEBBIIAIONINX

1) JecaTh METPUYECKMX TOHH YypaHa, WM Uil IOCJIEZOBATEIbHBIX
9KCIIOPTHBIX MOCTABOK YpaHa U3 beHnHa B 0JTHO U TO e rocyIapcTBo,
KaXAass U3 KOTOpPBIX MEHee AECATH METPUYECKHMX TOHH, HO cyMMa
KOTOPBIX MPEBBIIIACT ACCATh METPUUECKUX TOHH B TEUCHHE TO1a;

2) NBAIIaTh METPUYECKUX TOHH TOPHSI, WJIH JUISI TOCIEAOBATEIbHBIX
AKCIIOPTHBIX IMOCTAaBOK TOPUS M3 beHrnHa B OJTHO U TO e TOCYIapCTBO,
KaXXIask U3 KOTOPHIX MEHee JBA/AIATH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBHINIACT ABAAINATH METPUICCKAX TOHH B TEUCHHE TOJIa;

KOJIM4YECTBA, XUMHUYCCKUM COCTaB, MECTO HAXOXKIACHHA B HACTOAILICC BPEMS U
HCIIOJIb30BAHUE WJIM MPEATNIOIaracMocC HCII0JIb30BaHUC Kaxxa0it HMHOpTHOﬁ
IIOCTaBKU B beHUH Takoro Marepuajia JJjis1 KOHKPETHBIX HCAACPHBIX ueneﬁ B
KOJIMYECTBAX, IIPEBBIIITAIOIINX

1) ACCATb MCTPUUYCCKUX TOHH YypaHa, WIA JIA TIOCJICAO0BATCIbHBIX
HUMIIOPTHBIX IIOCTABOK YypaHa B BCHI/IH, Kaxkaast U3 KOTOPbIX MCHCEC
JECATU METPUYCCKHUX TOHH, HO CyMMa KOTOPBIX ITPEBBIIIACT OCCATH
METPUYCCKUX TOHH B TCUHCHUEC Ioaa,

2) ABaAlaTb METPHUYCCKUX TOHH TOpUA, WIKW 4 IOCICAOBATCIbHBIX
HMIIOPTHBIX IIOCTAaBOK TOpHUA B BCHI/IH, Kaxxaasd U3 KOTOPBIX MECHEC
ABaaatTu METPUYCCKHUX TOHH, HO CyMMa KOTOPBIX IMPCBBIMIACT
ABaaTb METPUYICCKUX TOHH B TCUCHUEC I'0Ja,

Opd TOM IIOHMMaHMHW, YTO MpEICTaBlIeHWE HH(POpMALMU O TaKOM MaTepHae,
MPEIHAa3HAYEHHOM Ul HESIAEPHOrO HCIOJIb30BaHU, I1OCIE TOIO KaK OH JOCTHIHET
OKOHYATEJILHON ()OPMBI CBOETO HESJIEPHOTO HCIIONB30BaHUS, HE TPeOyeTCs;

a)

b)

WHPOPMAIIMIO OTHOCHTENBHO KOJIMYECTB, BHIOB HCIIOJIb30BAHUS M MECT
HaxOKAEHUS AIEPHOrO MaTepHuaja, OCBOOOXKAEHHOI'O OT TapaHTHH B
COOTBETCTBUH O cTarher 36 CornaimeHus o rapaHTusx;

MH(GOPMAIUI0 OTHOCHTEIBHO KOJMYECTB (KOTOpas MOXKET HMETh (opMy
OIICHOK) M BHJIOB MCIOJBb30BaHHS B KKIOM MECTE HAXOXICHHS SICPHOTO
MarepHuaia, 0CBOOOKICHHOTO OT TapaHTHI B COOTBETCTBUU €O cTaTtheit 35 (b)
CornartiieHus 0 TapaHTUsIX, HO €IIle He HaXOAAIIETr0Cs B OKOHYAaTeIbHOU (hopmMe
JUTS HeSIZIGPHOTO MCTIONB30BaHMS, B KOJIMYECTBAX, MPEBBIIIAIONINX YKa3aHHbIC
B cratbe 36 Cormamenus o rapanTtusx. [IpemocraBnenune 3toii wHMOpPMAITIHI
He TpebyeT BeJleHHs MOAPOOHOTO yueTa sIIepHOro MaTepHana;

WHGOPMAILIMIO OTHOCHTEIIBHO MeCTa HaxOXICHHs WIM JajbHedIell o0paboTku
OTXO/I0B CPEAHEr0 WM BBICOKOI'O YpPOBHSA AaKTUBHOCTH, COIEPXALIUX IUTyTOHMH,
BBICOKOOOOTAIIEHHBIH ypaH WM ypaH—233, B OTHOIIEHHMH KOTOPBIX MpPHUMEHEHHE
rapantdii ObUIO MpeKpameHO B COOTBETCTBMH co craTheld 11 Cormamenus o
rapanTusix. i menam maHHOTO MyHKTa «HajbHeHIas oOpaboTka» He BKIIOYAET



MepeynaKkoBKy  OTXOAOB  WJIM WX  JajbHeiliee  KOHIUIIMOHHPOBaHUE,
He TIpeAycMaTpuBaloliee pa3aesieHIs SJIEMEHTOB, U XpaHEHHsI WIIH 3aXOPOHEHNS;

CIEAYIOIIYI0  HMH(OPMAalMI0O OTHOCHTEIBHO  COIJIACOBAHHOIO  00OpYyAOBaHUS
U HESIEPHOI0 MaTepHualla, NEPEUNCICHHBIX B IpuiioxeHuH II:

a) M0 KaXIOW OKCIOPTHOM TIIOCTaBKe #3 beHmHa Takoro o0OpymaOBaHUS
Y MaTepuasia: UIACHTU(UKAINSA, KOJIMYECTBO, MECTO IMPEIIoaraeMoro
WCIIOJB30BaHMsI B TOCYAaPCTBE-TIONTydaTelie U 1aTa U B COOTBETCTBYOIIUX
Clydasix OXKHaeMas 1aTa SKCIIOPTHON MOCTABKY;

b) [0 KOHKPETHOMY 3ampocy ATrEHTCTBa, MOATBepkAcHUE beHnHOM Kak
AMIIOPTHPYIOMKUM TOCYAapCTBOM HH()OPMANNK OTHOCHUTEIHFHO JKCIOPTa
Takoro o0OpyJAOBaHUS M MaTepuana B beHWH, IPEeIOCTaBICHHON ATEHTCTBY
JIPYTUM FOCYAapCTBOM;

o0mue MIaHbl Ha TPEICTOSIINN MECATWICTHUH TMEpPHOJ, UMEIOIINEe OTHOIIECHUE K
Pa3BUTHUIO SIIEPHOTO TOIUTMBHOTO IMKJIA (BKJIIOYAs TUIAHHUPYEMBIE OTHOCSIIUECS K
SIAEpPHOMY  TOIUIMBHOMY  IMKJIY  HAy4YHO-HCCIICIOBATEIbCKHE W ONBITHO-
KOHCTPYKTOPCKHE pabOThI), KOTJIa OHHU YTBEPXKACHBI COOTBETCTBYIOIIUMU
KOMIIETEHTHBIMU OpraHamu B beHune.

Benunn npunaraet Bce pa3yMHbIE YCHIIUS, C TEM YTOOBI IPEIOCTaBUTh ATEHTCTBY CIEAYIOLIYIO
WHPOPMALHUIO:

i)

o0l1ee onvcanne U HHOOPMAIKIO, YKA3bIBAIOIIYI0 MECTO IIPOBEACHHS OTHOCAIINXCS K
SIEPHOMY  TOILUTUBHOMY  IIMKJIY  HAYYHO-WCCIENOBATENCKUX H  OMBITHO-
KOHCTPYKTOPCKHUX padOT, HE CBA3AHHBIX C S/IEPHBIM MaTepHAIIOM, KOTOPHIE KOHKPETHO
OTHOCSATCS K 000TaIeHHUI0, IepepaboTKe SIEPHOTO TOIUTMBA HITH K 00pad0TKe 0TXOI0B
CpPeIHEro WM BBICOKOTO YPOBHS aKTHBHOCTH, COJAEpKALIMX  IUIyTOHHH,
BBICOKOOOOTAIEHHBIA YpaH WiN ypaH—233, OCYIIECTBISIEMBIX Te-Tn00 B bennne, HO
KOTOpbIe HE (UHAHCUPYIOTCS, HE MOJYyYMWIM KOHKPETHOTO pa3pelieHus] Wi He
KOHTPOJIHPYIOTCST BeHHHOM MM He OcylIecTBISIIOTCA OT uMeHu bennHa. /s nenun
JTAHHOTO MYHKTa «00paboTKa» OTXOMIOB CPEIHETO HITM BHICOKOTO YPOBHSI aKTHBHOCTH
HE  BKIIOYaeT TMEPEyNakoBKy OTXOAOB WJIH WX  KOHIWIIMOHHPOBAHUE,
He TIpeAycMaTpuBatoliee pa3aeleHus 3JeMEHTOB, U XpPaHEHHs UIH 3aXOPOHEHHUS.

obmiee omucaHWE NEATETPHOCTH MW CBEICHUA O JIMIC WIM OpraHU3alluu,
OCYILECTBIISIONIUX TaKyl0 JCSTEIBHOCTh B OIMPEAENCHHBIX ATEHTCTBOM MECTax
HaXOXKJISHUS 3a MpeJelaMy TUIOMAAKH, KOTOPBIS, 0 MHEHUIO ATEHTCTBA, MOTIIH ObI
(byHKIMOHANKHO OBITH  CBSI3aHBI C  JACATCIBHOCTHIO Ha OTOW  IUIOIIAIKE.
IIpenocraBnenne Tako WHGOPMAIMH SBISAETCS MPEIMETOM KOHKPETHOTO 3ampoca
ArentcTtBa. OHa MPEOCTABIAETCS B KOHCYJIBTAIIMN C ATEHTCTBOM M CBOEBPEMEHHO.

[To 3anpocy ArentcTBa beHMH maeT yTOUHEHHMS WM pa3bsicHEHHs 1000l MH(opMammy,
MPEIOCTAaBICHHON B COOTBETCTBUH C HACTOALICH CTaThel, B TOM CTEIIEHH, B KOTOPOH OHA UMEET
OTHOIIIEHUE K 1IN TapaHTHH.

Cratba 3

Bennn npenoctasnger AreHTcTBY B TeueHue 180 qHel mocie BCTYMIIeHHs B CHITy HaCTOAIIETO
[IpoTokona uxHpopmanuio, 0 KOTOpoi TOBOpUTCs B cTaThe 2.a.(i), (iii), (iv), (v), (vi)(a), (vii) u
(x) u B ctatbe 2.b.(1).

benwn npemocrarisier AreHTCTBY 10 15 Mast Kaxaoro roga oOHOBJICHHYIO HH(POpPMAITHIO, O
KOTOpPOH TOBOPHUTCS B IIYHKTE a. BBIIIE, 3a NEPUOJ, OXBATHIBAOIIMNA IPENIIECTBYIOIIUI



KaJeHaapHbIil ron. Ecnu panee mpenocTtaBieHHas WH(OpMAIMsS OcTanach 0e3 M3MEHECHUH,
benun yBemomisieT 06 STOM.

Benun npenocraBisier AreHTCTBY 110 15 Mast Kaka0ro roj1a HHPOPMAIIHIO, ONPEIICIICHHYO B
ctarbe 2.a.(vi)(b) u (c), 3a mepro, 0XBaTHIBAIOIINN MPEIISCTBYOIINN KaIeHJAPHBINA TOJ.

beHnH eXeKBapTanbHO MPEAOCTAaBIsET ATEHTCTBY HMH(MOPMAIMIO, OINPEACICHHYIO B
cratee 2.a.(ix)(a). Jta nHGOpMAIHS MPEJOCTABISETCS B TEUCHHE MIECTUACCATH THEW mMocie
OKOHYAHHSI KaXXI0TO KBapTaa.

Bennn mpenocraBnser ATeHTCTBY HH(OpMAINHMIO, ONpeelieHHYI0 B cTaThe 2.a.(viii), 3a
180 mHet m0 oOCylIecTBIEHUS HanbHEHIIed o0paboTku, u A0 15 Mas Kaxgoro roaa
nHpopMauio 00 HK3MEHEHHSX MECT HaXOXKICHUS 3a IEePHOA, OXBAaTHIBAIOLIUH

MPEIIIeCTBYIONINN KaJeHIAPHBIHN TO/I.

bBeHuH 1 ATeHTCTBO JOTOBApUBAIOTCSA O BPEMEHH W YacTOTE TPENOCTaBICHUS HH(bOpMAINHY,
OTIpeJICIICHHON B cTaThe 2.a.(i1).

Bennn mnpenocraBisier AreHTCTBY HWH(OpManuio, ompeaeneHHyo B craThe 2.a.(ix)(b), B
TE4eHHE MIECTUIECSTU THEH Mocie NOCTYIUIEHHS 3alpoca 0T ATeHTCTBa.
JONOJHUTEJIbHBIN JOCTYII
Cratps 4

HH)KGCHCI[YIOHICG MMPUMCHSCTCA B CBA3HM C OCYHICCTBJIICHUCM JOIIOJIHUTEIBLHOTO JOCTYyIIa B

COOTBETCTBHUHU CO CTaThEil 5 HACTOSIIETO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT IEJIM MEXaHUCTHYECKH MIIH CUCTEMAaTHIECKH POBEPATH HH(POPMALIHIO,
0 KOTOPO# TOBOPUTCS B CTaThe 2, OJTHAKO ATEHTCTBO UMEET JOCTYT K:

1) M000MYy MeCTy HaXOXKIeHHs, O KOTOpOM TOBOpPHUTCSA B cTatbe 5.a.(i) wm (ii), Ha
BBIOODOYHOW OCHOBE C TIeTbI0 OOECIICUCHUS] YBEPEHHOCTH B OTCYTCTBHH
HE3asBJICHHBIX SICPHOT0 MaTepuasa U AeITCIbHOCTH;

ii) T000MY MECTY HaXOXJICHHUS, 0 KOTOPOM TOBOPHUTCA B CTaThe 5.b. WM C., B TIENAX
pelleHnsl BONPOCa, CBSI3aHHOIO C IMPaBWIBHOCTBIO M IIOJIHOTOW HH(OpMaLu,
MIPEIOCTAaBICHHON B COOTBETCTBHHM CO CTaThbe 2 WM B UENIX yCTpaHEHUA
HECOOTBETCTBUSI, CBA3aHHOTO C 3TOM WHpOpPMaIUEH;

1ii) T000MY MECTY HaxOKJIEHHUS, 0 KOTOPOM TOBOPHTCS B cTaThe 5.a.(1ii) B TOU CTEIICHH,
B KOTOPO 3TO HEOOXOAMMO ATEHTCTBY ISl TOATBEPKACHUS JUISI IIEJIeH TapaHTuit
3asBJeHUs beHuHa o cTaryce yCTaHOBKM WJIM MECTa HaXOXJICHHsI BHE YCTAHOBOK,
rae paHee OOBIYHO WCIOJL30BAJICSA SACPHBIA MaTepwall, KaK CHATBIX C
JKCILTyaTaIliH;

i) 3a HCKITIOYCHHUEM CITyJaeB, yKa3aHHBIX B MyHKTE (i) HUKe, ATEHTCTBO HANIPABISET
benuny npeaBapuTenbHOE YBEJOMIIEHUE O JIOCTYTIE IO KpaiiHel Mepe 3a 24 yaca;

i1) B OTHOIIICHUH JIOCTYIA K JIIO0OOMY MECTY Ha ILIOMIAIKe, KOTOPBIN 3ampaliiBacTcs B
COUYETAaHWU C TOCEIEHUSAMHE U MPOBEPKH WH(MOPMAIMN O KOHCTPYKIWU HITH C
MHCHEKIUIMH IJIS CIIELHUAIbHBIX L€l UM OOBIYHBIMHM MHCIEKIMSIMH Ha 3TOM
TUTOIIAJIKE, CPOK MPEABAPUTEILHOTO YBEIOMIICHHS, €CITH ATEHTCTBO 00paIacTcs ¢
3ampocoM 00 3TOM, COCTaBIsieT, MO KpalHell Mepe, OBa 4Yaca, OJHAaKO B
HCKITFOUNTEIHHBIX 00CTOSITEIHCTBAX, MOYKET COCTABUTh MEHEE JIBYX JACOB;



MNpeABAPUTCIIBHOC YBCAOMIICHUC HANPABIIKICTCA B IMMCBMCHHOM BUJAC U B HCM KOHKPCTHO
YKa3bIBAOTCA MPUYUHBI JOCTYIIa U ACATCIIBHOCTh, KOTOpasA JOJIXKHA OBITh OCYHIECCTBJIEHA BO
BPEMs TAKOI'o JOCTyTIIa,

B CIIy4ae BOIPOCa UM HECOOTBETCTBHS ATCHTCTBO MPEIOCTABIACT beHHHY BO3MOXKHOCTD JaTh
pa3bsiCHEHHE ¥ CHOCOOCTBOBATh PEIICHUIO 3TOr0 BOIPOCA WIIM YCTPAHCHHUIO 3TOTO
HECOOTBETCTBHUS. Takas BO3MOXKHOCTh OYAET MPEeJOCTaBISAThCS [0 HAMPaBICHHS 3ampoca O
JIOCTYTIE, €CJIM TONBKO ATEHTCTBO HE COYTET, YTO 3aJCPKKa B MPEJAOCTABICHUU JOCTYIIA,
BO3MOXXHO, HaHECeT yIepO IeNH, ¢ KOTOPOW 3ampaniuBaeTcs 3TOT TOCTYI. B moboM cityuae
ATeHTCTBO HE JcjacTt KaKHAX-JIN00 BBIBOJOB B OTHOIICHHHU BOIIpOCa UJINW HECOOTBETCTBUA OO
TeX Mop, moka beHuH He OyAeT mpenocTaBIeHa Takasi BO3MOYKHOCTD;

ecnn ¢ beHMHOM He TOCTHTHYTO MHOM JTOTOBOPEHHOCTH, IOCTYI OCYIIECTBIIAECTCS TOIBKO B
TedeHne 0OBIYHOTO PabOYero JHS;

bennH uMeeT mpaBO Ha CONPOBOKACHHE HHCIEKTOPOB ATEHTCTBA BO BpeMs IOCTyIa
npeacTaBuTeNs MM beHrnHa TpU  yCIOBUHM, HYTO 3TO HE 33/ep)KUBAaET BBIOJHEHHE
MHCIIEKTOPaMU CBOMX (DYHKUHUH WX MHBIM 00pa30M HE MPENATCTBYET STOMY.

Cratpa 5

benun npenocranser AreHTCTBY TOCTYII K:
1) M000My MECTY Ha ITUIOIIAIKE;

i1) mo00OMy MECTy HaXOXKICHHS, OIpPEACIICHHOMY bBEHHMHOM B COOTBETCTBHH CO
cratbeit 2.a.(v)—(viii);

iii) MOOON CHATOM C SKCIUTyaTallid YCTAaHOBKE WJIH CHITOMY C OKCIUTyaTallid MECTy
HaxXO)KJCHUS BHE YCTAHOBOK, I/l paHee 0OBIYHO MCIIOJIB30BANICS SICPHBIH MaTepHa;

JO0OMY MECTY HaXOXKIIEHHS, ONpeaeicHHOMY BEeHHHOM B COOTBETCTBHU CO cTarbeld 2.a.(1),
crarbeit 2.a.(iv), crarbeii 2.a.(ix)(b) wru crateeit 2.b., TOMUMO TeX, 0 KOTOPBIX TOBOPHUTCS B
nyHKTe a.(i) BBINIE, IPU YCJIOBUH, YTO, €ClM BeHWH He MMeeT BO3MOXKHOCTH TPEIOCTaBUTh
TakoH JOCTyn, BeHMH mpuwiaraet BCe pasyMHBbIE YCWIMS JUISI HE3aMEUIUTEIBHOIO
yJIOBJIETBOPEHUS TPeOOBaHUN ATEHTCTBA C TIOMOIIBIO UHBIX CPEJICTB;

JM000MY MECTY HaXOXKJICHUS, OTIPEICIIEHHOMY ATEHTCTBOM, IOMUMO T€X MECT HAXOXKICHUS, O
KOTOPBIX TOBOPUTCS B MyHKTaxX a. M b. BBIIIE, B LEMIX 0TOOpa Mpobd OKpysKaloleil cpelsl B
KOHKPETHOM MeCT€ HaXOXKIIeHHUS TPH YCIOBHH, YTO, €CIM BeHHWH He WMeeT BO3MOKHOCTH
MpeNoCTaBUTh Takod JocTynm, beHWH mpmiaraer Bce pa3yMHBIE  YCWIIHS U
HEe3aMeJINTENILHOTO y/IOBIETBOPEHUSI TpeOOBaHMI ATEHTCTBA B MPHUIISKAIINX MeECcTax
HaXO0KJIEHHUS WJTU C TOMOIIIBIO UHBIX CPEJICTB.

Crartbs 6

HpI/I OCYHICCTBJICHUU CTATbH 5 ATEHTCTBO MOJXET BBINOJHATH CJICOAYOINHUE BHIAbBL

JOCATCIbHOCTH:

a.

B OTHOIIICHUU JOCTYIIa B COOTBETCTBUU CO CTaThei 5.a.(1) miu (iii): BU3yalbHOE HAOIOICHUE,
0TOOp TTPOO OKPYKAIOIICH CPeIbl; UCTIOIB30BAHUE YCTPONCTB JIsT OOHAPYIKEHHUS M H3MEPECHHS
paaualyy; oneyaThbiBaHUE M IPUMEHEHHUE JAPYTUX UACHTU(UIUPYIONIMX M YKA3bIBAIOIIUX Ha
BMEIIATEILCTBO YCTPOUCTB, ONPECICHHBIX B JIOMOTHUTEIBHBIX MMOJIOKCHUAX; U IPUMCHEHHE
IPYTUX OOBEKTHBHBIX MEp, TEXHHYECKas OCYIECTBUMOCTh KOTOPHIX Oblia MOATBEP)KIEHA H
WCTIONIb30BaHME KOTOPBIX OBUIO cornacoBaHo COBETOM YMPAaBISIOMIMX (llaee WMEHYEeMbIM
«CoBeT») U 1mocie KOHCYJIbTalUi MeXIy ATEeHTCTBOM U beHHHOM;



b. B OTHOIIIEHUH JIOCTYIIa B COOTBETCTBHUH CO CTaThel S.a.(ii): BU3yalnbHOE HAOII0ICHNE; TOACUET
YYETHBIX CAMHHUI[ SACPHOrO MaTepuaia; Hepa3pyllalollue H3MEPEHHS H OTOOp Mpool;
WCIIOJb30BaHUE YCTPOUCTB Ui OOHAPYKEHUS M U3MEPCHUS pajUalliy; U3yueHUE yUETHBIX
JIOKYMEHTOB, KaCarOIIUXCsA KOJMYECTBA, MPOUCXOKIACHHS W pa3MeIleHHus MaTepuana; oToop
mpo0 OKpy’KaroIlel cpefpl; W NPUMEHEHHE IPYTUX OOBEKTHUBHBIX MeEp, TEXHHUYECKAas
OCYIIECTBUMOCTh KOTOPBIX ObLIa TOATBEPXKICHA M KCIOJBb30BaHHE KOTOPBIX OBLIO
cornacoBaHo COBETOM U OCIIE KOHCYJIBTAIUi MeXKIy ATEHTCTBOM U BeHHHOM;

c. B OTHOIIICHHMH JIOCTYIIa B COOTBETCTBUH CO CTaThel 5.b.: BU3yalibHOE HA0JIIOIeHUE; 0TOOp TPO0
OKpY’KaIOIIEeH Cpeibl; UCIOIb30BaHUE YCTPONCTB s 0OHAPYKEHUS U U3MEPCHHUSI PaHalliu;
M3yYeHHE KaCaIOUINXCs TapaHTHH MTPOU3BOACTBEHHBIX U OTIPY30YHBIX YUETHBIX JJOKYMEHTOB;
Y MPUMEHEHWE NPYTUX OOBEKTUBHBIX MEp, TEXHUYECKAs OCYIIECTBUMOCTH KOTOPBIX ObLiIa
MOATBEPXKJCHA M HCIIOJNB30BAaHUE KOTOPBIX ObIO corinacoBaHo CoBETOM U TOCHE
KOHCYJNbTAUA MEXIy AT€HTCTBOM U beHnHOM;

d. B OTHOIIIEHUH JOCTYIIa B COOTBETCTBHHU CO CTaTheil 5.c.: 0TOOp Mpob OKpy’KarolieH cpesbl U B
cilydae, eclid pe3ysbTaThl HE MO3BOJISIIOT PEIIUTh BOMPOC WM YCTPAaHUTh HECOOTBETCTBHE B
MECTE€ HaXOXKACHHS, ONPEIEICHHOM ATEHTCTBOM B COOTBETCTBMM CO CTaTbew S.c.,
HCIIOJIb30BAHHUE B 3TOM MECTEC HaAXOXJACHHUA BHU3YaJIbHOI'O Ha6JIIO]leHI/IH, yCTpOﬁCTB JJIA
OOHapyXEHHUSI U U3MEPEHUS paJnalid U MPUMEHEHHE M0 COTrJIacoBaHMI0 Mexay beHnHom u
ATEHTCTBOM IpyTux 0OBEKTUBHBIX MED.

Cratpg 7

a. ITo mpockbe bennHa ATEHTCTBO M beHWH MOTOBapHWBAIOTCS B OTHOIICHHUU PETYIHPYEMOTO
JOCTyNa B paMKax HacTosmiero I[IpoTokoia ¢ Medbi0 MPEIOTBPAIICHUS PACKPBITHS
YYBCTBUTENBHON C TOYKH 3pPEHHS SAEPHOTO PACIPOCTPaHEHUS WH(GOPMAIUH, BBHITOTHEHHS
TpeOoBaHMA 0€30MMaCHOCTH WM (PU3UICCKON 3aIUTHl WM C IICIBI0 OOSCIICYCHHS 3alUThI
HaXOSIIEHCS B YaCTHOW COOCTBEHHOCTH MM KOMMEPUYECKH UYBCTBUTEIILHOM MH(OPMAIUH.
Takue JOrOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIISATE JACATEILHOCTh, KOTOPAs
SIBIIIETCS. HEOOXOAMMOM njisi oOecrieueHus] yOEIUTENbHOH YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SJCPHOTO MaTepuajga W JCATEIbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXO0XKJICHUS, BKIIFOYas PelieHue JIF000TO BOMPOCa, OTHOCSIIETOCS K IPABUIBLHOCTH U ITOJTHOTE
nH(pOpMAIMK, O KOTOPOH TOBOPUTCS B CTarhe 2, WM YCTpaHEHHE HECOOTBETCTBUS,
OTHOCSIIErocs K 3TOi nH(popMaIuu.

b. Bennn MoxkeT mpu MpenocTaBIeHWHM WHGPOPMALMHM, O KOTOPOH TOBOPUTCS B CTaThe 2,
nHGOPMUPOBaTh ATEHTCTBO O MECTaxX Ha IUIOLIAJKE MM B MECTE HAaXOXKICHUS, HAa KOTOPBIX
MOJKET IPUMEHSTHCS PETyJINPYEMBINA JOCTYII.

C. Jlo BcTymneHus B CHITY JIFOOBIX HEOOXOIUMBIX JOTIONHUTENBHBIX TONIOKeHNH BeHnH MoXeT
MPHOETHYTH K PETYINPOBAHUIO JOCTYIIa B COOTBETCTBUH C ITOJIOKEHUSMH ITYHKTA a. BBIIIE.

Cratbpg 8

Huuro B Hactosimem [IpoTokosie He npensTcTByeT beHnHy npeaocTaBisTh ATCHTCTBY JOCTYII
K MECTaM HaxXOXKACHUS B JOMOJHEHHE K TeM, O KOTOPBIX TOBOPHUTCS B CTAaThsX 5 U 9, WK MPOCUTH
ATEHTCTBO O MPOBEACHUH JIEATEIBHOCTH 110 MPOBEPKE B KOHKPETHOM MECTE HAXOXKACHUS. ATCHTCTBO
He3aMeUTUTEIbHO MPUIIAraeT BCe Pa3yMHbIC YCUIINS [UIsl OCYIIECTBICHHS ACHCTBUII B COOTBETCTBUH C
TaKOH MPOCHOOH.



Cratpa 9

bennn mpenocraBnsieT ATEHTCTBY JOCTYH K MecTaM HaxOXJACHHWS, OIpeAeTIeHHBIM
AreHTCTBOM AJis 0TOOpa MPOo0 OKpY’Karollei cpeibl Ha OOIIMPHOW TEPPUTOPHUH, MPH YCIOBHUHU, YTO
eciii beHnH He UMeeT BO3MOXKHOCTH IIPEJIOCTaBUTh TAKOH TOCTYT, TO beHUH mpuiaraeT Bce pa3yMHBIC
yCWINS A YIOOBIIETBOPEHHS TpeOOBaHWH ATEHTCTBA B ANbTEPHATUBHBIX MECTaX HAXOXKICHHS.
ATEHTCTBO HE 3allpallliBaeT TakoW JOCTYI O TeX IOop, MOoKa OTOOp Mpo0 OKpyXKaroled cpenbl Ha
OOIIMPHOW TEPPUTOPUM U TPOLECAYPHBIE MEPHI JUIA €ro MpoBeacHUs He 0100peHsl COBETOM M HE
MIPOBEJICHBI KOHCYJIBTAIIUH MEXITy ATeHTCTBOM 1 beHHHOM.

Cratps 10
ArenrtctBo uH(popMupyeT beHuH o:

a. JesITENbHOCTH, OCYIIECTBICHHOM B pamMKkax Hacrtosiero [IpoTokoia, BkiItodas AesITENbHOCTD B
OTHOIIICHUH JFOOBIX BOIIPOCOB MIJIH HECOOTBETCTBHU, KOTOPBIE ATEHTCTBO JTOBEJIO 10 CBEICHHS
bennna, B mpenenax IMIECTUACCSATH IHEW TIOCHE OCYIICCTBIEHUS ATEHTCTBOM 3TOH
JIeATEIIbHOCTH;

b. pe3ynbTaTax AesITeIbHOCTH B OTHOIIEHHH JIFOOBIX BOIPOCOB WIJIM HECOOTBETCTBHU, KOTOPHIE
ATEHTCTBO JIOBEJIO JI0 CBeJcHMS beHuHa, 10 BO3MOXHOCTH CKOpee, HO B JIIOOOM cllydae B
TEUCHUE TPUILATH JHEU MOCIE MOIYyYeHUS] ATEHTCTBOM 3THUX PE3yJIbTaTOB;

c. BBIBOJIaX, KOTOpPBIE OHO CIENaio B pPe3yJbTaTe CBOEH NEATENFHOCTH B COOTBETCTBHU C
HacrosmmM [IpoTokosom. Takwe BEIBOIBI MTPETOCTABIISIOTCS €KETOTHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanpubiii qupekTop yBemomisieT berwmH 00 yTBepkaeHuun COBETOM JHOOOTO
JIOJDKHOCTHOTO JINIIa ATEHTCTBAa B Ka4eCTBE MHCIIEKTOpa 1o rapanTusM. Ecian bennn
He u3BemaeT ['eHepanbHOro AUPEKTOpa O CBOEM OTKIOHEHHH TakKoro JOKHOCTHOTO
JUIa KaKk WHCIEKTOpa [UIsi beHWHa B TeYeHHWE TpeX MECAIEB IOCHe IMOTydeHHUs
yBenoMiieHUs 00 yTBepkaeHur COBETOM, MHCIEKTOP, O KOTOPOM TakUM O0pa3zoM
yBenomJieHa beHnH, cuuraeTcs Ha3HaYeHHBIM B benuH.

ii) I'enepanbHBIA TUPEKTOp, ACWCTBYS B OTBET Ha Mpochk0y beHnHa mim 1mo coOCTBEHHOM
MHHIMATHBE, He3aMeUTNTeIbHO HHpopMupyeT beHnH 00 0T3bIBe Ha3HAUCHMS TFOO0TO
JOJDKHOCTHOTO JIMIIA B Ka4ecTBE HHCIIEKTopa st benuna.

b. YBegoMieHne, 0 KOTOPOM TOBOPHUTCS B IYHKTE a. BHIIIE, CYUTACTCS MONydeHHBIM beHnHOM
Yepe3 ceMb IHEH Mocie AaThl HamnpaBieHHs ATEHTCTBOM TaKoOro yBemaomuieHusi beHnHy
3aKa3HON KOPPECTIOHACHIUEH.

BU3bI
Cratbs 12

Benun B TeueHnme OMHOTO Mecslla IMOCIE IMOMYYEHHs 3ampoca 00 3TOM, NPEAOCTaBisIeT
yKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY HHCIEKTOPY COOTBETCTBYIONIYI) MHOTOKPATHYIO
BBHE3IHYHO/BBIC3HY IO (W) TPAH3UTHYIO BU3bI, KOTOPBIE TPEOYIOTCS I 00eCTIeUeHHs] HHCIICKTOPY
BO3MOYKHOCTH Bhe37a M IPeObIBAaHUS HAa TEPPUTOPHH beHWHA B IIEAX BRITOTHEHUS ero(ee) QyHKITHH.
JIto0ble 3ampollieHHbIC BU3bl JCHCTBUTEIBHBI B TEUCHHE HE MEHEE OJHOrO TojJa M B Clydae
HE0O0XOMMOCTH BO30OHOBIISIFOTCS B TSUCHHUE ITIEPUOJIa HA3HAUCHHSI HHCIIEKTOpa B beHuH.



JOINOJHUTEJBHBIE ITOJOXEHUS
Cratpsg 13

B Tex cayuwasx, xorna beHUH MM ATEHTCTBO yKa3bIBalOT Ha HEOOXOAUMOCTH OMPEACIUTH B
JIOTIOTHUTENBFHBIX TIOJOXKEHHUAX, KAKUM 00pa3oM clelyeT NMPUMEHATh MEpPbI, H3JI0KEHHBIC B
HacrodmeMm IIporokone, beHuH M ATEHTCTBO COIIACOBBIBAIOT Takue JlOMOJIHUTEIbHBIE
TIOJIOKEHUS B TEUEHHE JEBSHOCTA JHEH MOCIe BCTYIUICHHS B CHITy HacTosmero IIpoTokomna
WJIH, B T€X CIy4asX, KOTJa yKa3aHUe Ha HEOOXOIMMOCTh TaKuX J|OTOTHUTEIBHBIX MOJOKEHHIH
JaeTcs TOCie BCTYIUIGHHUS B CHTy Hacrosiero [Iporokona, — B TedeHHUE JEBSHOCTA THEH
TIOCJIC JAThI TAKOTO YKA3aHWS.

HO BCTYIUICHUA B CHITY TTFIOOBIX HCO6X0,£[I/IMI>IX ﬂOHOHHI/ITGHLHBIX MOJIOXKCHUI ATEHTCTBO
HUMECT MPABO MMPUMCHATH MCPBI, U3JIOKCHHBIC B HACTOSAIICM HpOTOKOJIC.

CUCTEMBI CBsI3U
Cratesa 14

Bennn naet paspemienne AreHTCTBY CBOOOZAHO HCTIONB30BATh IS CIYKEOHBIX LIEIeH CUCTEMBI
CBSI3U MEXIYy HHCHEeKTopamu AreHTcTBa B beHuHe u lLleHTpasbHBIMU yupexIeHUSIMU
ArenrctBa u(uiu) PernmoHanbHbIMH OIOpO, BKJIIOYas Mepeaady B HEABTOHOMHOM HIIH
ABTOHOMHOM peXuMe HH(OpMaluu, TMOCTyMaomeil OT YCTPOHCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B LEJSIX COXpaHEHUs M(WIM) HaOMIOACHUS, WIM U3MEPEHUs, U oOecrednBaeT
3aIUTY TaKOM CBA3H. ATEHTCTBO IOCJIe KOHCYJIbTaIMi ¢ BeHHHOM uMeeT MpaBo UCIIOIB30BaTh
YCTaHOBJIEHHBIE HAa MEXAYHApOJIHOM YPOBHE CHCTEMBI IIPSAMOI1 CBSA3H, BKIIIOYas CITy THUKOBBIE
CHCTEMBI U ApPYIHe BUIBI AaJbHEH CBA3M, HE Ucnoib3yeMble B bennne. Ilo npockbe bennna
Wi ATEHTCTBa NOAPOOHOCTH, KACAOLIMECs OCYIIECTBJICHMS 3TOrO IIyHKTAa B OTHOILEHHH
nepesayd B HEaBTOHOMHOM HJIM aBTOHOMHOM peXuMe HH(OpMAaIluy, MOCTYyMalomeld oT
YCTAHOBJIEHHBIX ATEHTCTBOM YCTPOHCTB COXpaHEHHs H(WIIM) HAOJIIOJACHUS WM M3MEPEHUs,
onpenessaoTcs B JIONOTHUTENBHBIX TOJT0KEHUSX.

[Ipu ycranoBIieHUH CBSI3U | Tiepeade HHGopMaIuy, Kak STO PeIyCMaTPUBACTCS B ITyHKTE a.
BBIIIE, HaIJeKaIUM 00pa3oM YYHTHIBA€TCS HEOOXOAMMOCTh OOECIEUYCHHUS! 3allHThI
HaXOJSIIEHCs] B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBUTEIBHON MH(pOpMaIMH
i Toil nHGOPMAaLUK 0 KOHCTPYKLUH, KOTOPYyt0 beHuH cuntaetr 0co00 4yBCTBUTEILHOM.

3AIIUTA KOH(DHIIEHHHAHBHOﬁ HH®OPMALNN
Cratps 15

ATEHTCTBO TOJJAEPKUBAET CTPOTHHA pexuM obecredeHUs] SPQPEKTUBHONW 3alIUTHI  OT
PacKphITHsI KOMMEPYECKHX, TEXHOJOTMUECKHX M IPOMBIIIJIEHHBIX CEKPETOB U Jpyroi
KOH(QHICHINAILHOH WH(POPMALIUK, KOTOpask CTAHOBUTCS €My H3BECTHOH, BKJIIOYas TaKylO
WHPOPMAIMIO, KOTOpash CTAHOBUTCA W3BECTHOW ATEHTCTBY B XOI€ OCYIICCTBIICHHS
HacTosiiero [Iporokona.

Pe)KI/IM, O KOTOPOM T'OBOPUTCA B ITYHKTC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJOXKCHUAI,
OTHOCAIIHUECA K:

1) OoOMMM TPUHOWIIAM W CBS3aHHBIM C HUMH MepaM TI0  OOpalieHHuIo
¢ KOHGUACHITHATBHON HH(OPMAIIHEIH;



ii) YCIOBUSIM ~ HaliMa TIepcoHala, KacalolMMCS 3allUuThl  KOH(WACHIHUATBHOMN
WHPOPMAIIH;

iii) npolenypaM B ciiydae HapyILICHHH MM SKOOBI HMEBIIUX MECTO CIIy4aeB HapyLICHUS
KOH(HICHINAIBHOCTH.

PexxuM, 0 KOTOpPOM TOBOPHUTCS B TIYHKTE &. BBIIIE, YTBEPXKIACTCA W TMEPHOAUICCKH
paccmatpuBaeTcs CoBeTOM.

IIPUJIOKXEHUA
Cratps 16

[Ipunoxenuss k HactosimeMmy IIpoTokomy SIBISIOTCS €ro HEOTHEMJIEMOM  YacThIO.
3a HCKITIOYCHUEM IIeJiell BHECEHHs TOIMPAaBOK B MPHIIOKeHUs, TepMuH «[IpoTokon», kak oH
yrnotpeOsieTcs B HaCTOSIIIEM TOKyMeHTe, o3HadaeT [ [poToKoI ¥ mpritoKeHns, BMECTE B3SITHIE.

B mepedens BUIOB NEATENBHOCTH, YKAa3aHHBIX B MPUJIOKEHHH |, i1 mepedeHs 000pyaoBaHUS U
MaTtepuana, yka3aHHBIX B mnpmiokeHuu I, CoBeroM MOTyT BHOCHUTBHCS TIONPaBKH IO
pexoMeHaauu co3aannoii CopeToM pabodeid rpyIibl SKCIIEPTOB OTKPBITOrO cocTaBa. JIrobas
Takas IIoNpaBKa BCTYIAET B CHIIY Yepe3 UeThIpe Mecsla mocie ee npuHsatust CoOBETOM.

BCTYIIVIEHUME B CUJIY
Cratpsa 17

Hacrosmuit IIpoTtokon BcTymaeT B CWily B J€Hb HOJIy4YeHUs ATEHTCTBOM OT beHuHa
MUCBMEHHOT'O YBEAOMJICHHUS O TOM, YTO YCTAHOBJICHHBIC 3aKOHOAATEIHCTBOM /MM
KOHCTHUTYIMeH TpeOoBanus beHwHa, HeoOXomuMmbie s BeTymuieHHs [IpoTtokona B cuiy,
BBIIOJIHEHEI.

Bennn moxeT B M000€ BpeMs 0 TOro, Kak HacToAummid [IpoTOKoJ BCTYNUT B CUITy, 3asBUTB,
4yro benun Oyner npumeHsaTs HacTosAUi [IpoTOKOI Ha BpeMEHHOM OCHOBE.

l'eHepanbHBIA AMPEKTOpP HE3AMEIIUTEILHO HWHGOPMHUPYET BCE TOCYIApCTBa — YJICHBI
ATEHTCTBA 0 JTI0OOM 3asBIICHUU O IPUMEHEHNH HacTosIIero [IpoTokoia Ha BpeMEHHOM OCHOBE
1 O €ro BCTYIUICHUU B CUITY.

OIIPEJAEJIEHUSA

Cratpsa 18

Hns neneit nacrosuero IIporokona:

OTHOCAIIMECS K SIEPHOMY TOIUTMBHOMY MKy HAYYHO-HUCCICTOBATEIILCKUE M OTBITHO-
KOHCTPYKTOPCKHE pabOThl 03HAYAIOT JCATEIbHOCTh, KOTOPasi KOHKPETHO OTHOCHTCS K JIIOOOMY
aCIIeKTy pa3pabOTKH MPOIIecca WM CHCTEMBI JII000TO U3 CIIECAYIOIIETO:

KOHBEPCHH SICPHOTO MaTepuaa,
- o0oraiieHus SIIEPHOTO MaTepHana,
- W3TOTOBJICHUS SIIEPHOTO TOTUINBA,

- pEaKTopoB,

- KPUTHYECKUX COOPOK,
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- nepepaboTKH SASPHOTO TOILUIMBA,

- 00paboTkm (HE BKIIOYAs TMIEPEYIMAKOBKA WM KOHAWIIMOHUPOBAHHS, HE
MPeIyCMATPUBAIOIICTO  pa3fciicHUs DIIEMEHTOB, JUIS XPaHCHUS WM
3aXOpPOHEHUS) OTXOJOB CPEIHET0 WM BBICOKOTO YPOBHS aKTHBHOCTH,
collepKaIuX TUTYyTOHHA, BEICOKOOOOTAIICHHBIN ypaH Win ypaH—233,

HO HC BKIIOYAIOT ACATCIBHOCTH, OTHOCAIIYIOCA K TCOPECTUYCCKUM WU q)YHI[aMeHTaJIBHI)IM
HAayY4YHBIM HUCCIICAOBAHUAM WM K HAYUYHO-UCCICAOBATCILCKMM M ONBITHO-KOHCTPYKTOPCKHUM
pa60TaM oo IIPOMBIIIIICHHBIM MPUMCHCHUAM paanuou30TOIIOB, MCIUIIMHCKUM,
TUAPOJIOTUYCCKUM H CEIIbCKOXO03SMCTBEHHBIM MMPUMCHCHUAM, HN3YUCHHIO HOCJIGI[CTBI/Iﬁ JUIA
310POBbS U OKPY)KaIOI_LIGI\/'I Cp€Abl U IO YCOBEPIICHCTBOBAHUIO TCXHUYCCKOT'O O6CHy)KI/IBaHI/I$I;

IUIOMIAJIKa O3HAaYaeT TEpPPUTOPHIO, TPaHUIBI KOTOPOW ompeneneHbl beHWHOM B
COOTBETCTBYIOIIEH WH(POPMANNKM O KOHCTPYKIMH YCTAHOBKH, BKJIIOYas OCTaHOBICHHYIO
YCTaHOBKY, a TAK)K€ B COOTBETCTBYIOIICH MH(DOPMALIUK O MECTE HaXOXKJICHUS BHE YCTAaHOBOK,
rie 0OBIYHO WCTIONB3YeTCs SASPHBI MaTepual, BKIFOYas 3aKPHITOE MECTO HaXOXKIIEHHUS BHE
YCTaHOBOK, T/Ie paHee WCIIONB30BAICS SACPHBI MaTepuan (KOTOpbIe OTPaHWYHBAIOTCS
MeCTaM{ HaxOKIIEHUs, TJI€ UMEIOTCS TOpsSYre KaMephbl WIM OCYIIECTBISIIACH JEATEIHHOCTD,
CBsI3aHHAs C KOHBEpPCHEW, OOOraiieHHeM, W3TOTOBJIICHUEM WIIH Iepepa0dO0TKON TOILIUBA).
[Tnomanka BKIFOYaeT TakKe BCE OOBEKTHI, COBMECTHO pa3MEIICHHBIE C YIIOMSHYTHIMH BBIIIIE
YCTAaHOBKOM WM MECTOM HAaXOXXICHHUS, C IEJIbI0 MPEIOCTABICHUS WA HCIOIH30BAHUS
CYIIECTBCHHBIX CPEICTB OOECICUeHUs, BKJIIOYAs: TOpSYME Kamephl Ui 00paboTKU
00JTy4eHHBIX MaTepHAIIOB, HE COJIEPKAIINX SIIEPHBIN MaTepHai; YCTAaHOBKH Ui 00paboTKH,
XpaHeHUs] W 3aXOpPOHEHHs OTXOIOB; a TaKXKe 3JaHus, CBA3AHHBIE C COTJIACOBAHHOM
NeSITEIILHOCTRIO, ONPEICIICHHON BeHMHOM B COOTBETCTBHH CO cTaTheit 2.a.(1v) BhIIIIE;

CHATAsl C JKCIUTyaTalldd yCTAHOBKA WM CHATOE C IKCIUTYaTAllMd MECTO HAXOXJICHUS BHE
YCTaHOBOK O3HAYalOT OOBEKT WM MECTO HAXOXKJCHHWS, Ha KOTOPBIX JEMOHTHPOBAHBI MU
CACTIaHbl HCHIPHUIOJHBIMU K OKCIUTyaTallud OCTaBIIMCCA KOHCTPYKIUU U O60pyaOBaHI/Ie,
BaXKHBIC IS ee(ero) HMCIOJIb30BaHUS, TaK YTO OHA(OHO) HE WCIIOJB3YETCS IS XPaHCHHS
SICPHOTO MaTepualla W HE MOXKET Jaliee HCIOJb30BAThCSA [UIS OOpAICHHS C SACPHBIM
MaTepHaioM, ero 00pabOTKH MITH MCTIOIL30BaHNS;

OCTAHOBJICHHASl YCTAHOBKA WJIM 3aKPBITOC MECTO HAaXOXKJICHHWS BHE YCTAHOBOK O3HAYAIOT
O0BEKT MM MECTO HaXOXKIESHHsI, SKCILTyaTallisi KOTOPhIX MPEeKpalieHa U U3 KOTOPBIX H3bST
SIIEPHBIN MaTepra, HO KOTOPBIe HE CHATHI C AKCILTyaTallnu;

BBICOKOOOOTAIIIEHHBIH ypaH O3Ha4yaeT ypaH c¢ oOoramenrneM 20% WM BBIIIE 110 HU30TOITY
ypana—235;

0TOOp MPO0O OKpy’KaloIe cpefbl B KOHKPETHOM MeCTe HaXQXKJeHHs O3HadaeT OTOOp Mmpod
OKpY>Karomei cpeasl (HarmpuMmep, BO3AyXa, BOABI, PACTUTEIBHOCTH, MOYBHI, 3aTPS3HCHUA) B
OTPE/ICICHHOM ATEHTCTBOM MECTE HAaXOXXJCHHS U HEMOCPEICTBEHHOW OJM30CTH OT HEro C
LENbI0 CONIEHCTBHUSI ATEHTCTBY B IIOATOTOBKE BBIBOJIOB 00 OTCYTCTBUM HE3asBICHHBIX
SIZIGPHOTO MaTepuaia WA sIIEPHON JIEATEIbHOCTH B 3TOM OIPE/IEICHHOM MECTE HaXOXKICHUS;

0TOOp P00 OKPYIKAIOIICH Ccpejibl Ha OOIIMPHON TEPPUTOPUM O3HAYaeT OTOOp mpod
OKpyKaroleil cpenbl (HampuMep, BO3yXa, BOJbI, PACTHUTEIBHOCTH, TMOYBBI, 3arps3HEHUiT) B
psijie OnpeeIeHHBIX ATCHTCTBOM MECT HAaXOXKJCHHUS C IENbI0 COJCUCTBHS ATEHTCTBY B
IIOATrOTOBKE BBIBOJOB 00 OTCYTCTBUM HE3AABJICHHBIX SJCPHOIO0 Marcpualia WIN HI[epHOﬁ
JCSITEITLHOCTH Ha OOIIMPHOW TEPPUTOPHU;

SIEPHBIA MaTepHall COTJIaCHO OTPeNIeICHNI0, JAHHOMY B cTaTbe XX YcTaBa, 0O3HayaeT Jr00i
HMCXOMHBIM MaTepwal WX Jt000H CIeruanbHBIA PaCHISIUISIONIMICI MaTepuall. TepMuH
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WCXOJHBIN Marepuall He JOJDKEH TOJIKOBATHhCS MPUMEHHUTEIHHO K PYA€ WM OTXOIaM pPYJbIL.
JIroboe ompenenenne, nanHoe COBETOM B COOTBETCTBHH CO cTaThel XX YcraBa AreHTCTBA
MOCJIe BCTYIUICHUS B CHITy HacTosmero [Iporokona, KOTopoe pacuupsieT CIuCOK MaTepHalioB,
CUHTAIOIINXCS MCXOMHBIM WJIM CIICIUAIBHBIM PaCIISIUISIOIIMMCS MaTepHalloM, BCTyIaeT B
CHITy B paMKax HacTosmiero [Iporokosna Tonpko nocie npuHsITAs beHnHoM;

YCTAaHOBKA O3HA4YacT:

1) PCAKTOp, KPUTHYCCKYIO C60pKy, 3aBOJ] IO KOHBCPCHHU, 3aBOJ IO HU3TOTOBJICHHIO,
nepepaGaTLIBanmy}o YCTAHOBKY, YCTAHOBKY [JId Pa3ACIICHUA H30TOIIOB HWIIN
OTACIIBPHOC XPAaHUIINIIC, UITN

ii) mob0oe MEeCTO HaxOXKACHUs, The OOBIYHO HCIOJB3YeTCs SACPHBIM Marepual B
KOJINYECTBAX, IPEBBIMIAIOIINX OJUH 3PPEKTUBHBINA KWIOTPaMM;

MECTO HaXOKJIEHHs BHE YCTAHOBOK O3HA4aeT 000 00BEKT MM JII000€ MECTO HAXOKICHMS,
KOTOpBIe HC SABIAKOTCS YCTaHOBKOﬁ, u rjae OGI)I‘IHO I/ICHOJ'II)3yeTC$I ﬁI[eprIﬁ MaTepI/IaH B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h()EKTUBHOMY KHJIOTpaMMy WM MEHEE.
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COBEPIIEHO B nByx 3K3eMILIsipax Ha aHTIMHCKOM W (PpaHITy3CKOM SI3BIKaxX, IMpUYeM 00a
TEKCTa UMEIOT OJUHAKOBYIO CHILY.

3a PECITYBJIMKY BEHWH: 3a MEXXZIYHAPOJHOE AI'EHTCTBO
11O ATOMHOMUM SHEPI'MU:

(ITonmuce) (ITonrmuce)

I'-u Porarben buay I'-u Moxammen Dnbbapaneii

MUHUCTP UHOCTPAHHBIX €1 I'enepasibHBII JUPEKTOD

Mecro: Kotony, bennn Mecro: Bena, ABctpus

Hara: 15 mas 2005 rona Hata: 7 urons 2005 roga
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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

U3roTtoBienue poTopHBIX TPYO 1 HeHTpUYT HIH cOOpKa ra30BBIX LEHTPUPYT.

PortopHbie TpyObl Ui eHTPUDYT 03HAYAIOT TOHKOCTCHHBIC MUJIMHIPHI, OMHUCAHUE KOTOPBIX
npuBeneHo B pazaene 5.1.1(b) npuinoxenus I1.

l'a3oBble HeHTPUQYIH 03HAUYAIOT LEHTPU(YTH, OMUCAHUE KOTOPBIX MPUBEAECHO BO BBOJAHOM
3aMeYaHuu K pazzeny 5.1 npunoxenus 11

Nzrorosnenne mudpy3uMoHHBIX OaphepoB.

Jduddy3nonnsie OGapbepbl 03HAYAIOT TOHKUE TOPUCTBIE (MIBTPBI, OMUCAHHWE KOTOPBIX
npuBesieHo B pazzene 5.3.1(a) npumoxxenus 11.

UsroroBnenne i cOopka CUCTEM, UCTIOIB3YIOIMINX JIa3€PhI.

CHCTEeMBI, HWCIONB3YIONIME Ja3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIONIAE TE MPEIAMETEHI,
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 000PYI0BaHUSI.

KONOHHBI WM 3KCTPAKIIMOHHOE 000PYAOBAHUE O3HAYAKOT T 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 pa3aeMTENIBbHBIX COIEN HIM BHXPEBBIX TPYOOK I adpOJUHAMHYCCKOTO
oborarmeHus.

PasnenurenpHble cOIIa WM BHUXPEBBIC TPYOKW JUIs a’3pOJMHAMHYECKOTO OQOoTaiieHus
O3HAYaIOT pa3/ieJMTENbHBIC COMJIa M BUXPEBbIC TPYOKH, OMUCAHUE KOTOPBIX MPUBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 mpunoxenus 11.

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

CucTemMbl TeHepalny YpPaHOBOHM IIa3Mbl O3HAYAIOT CHUCTEMBI UIsl TeHEepaluu ypaHOBOU
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.

[Tpon3BoACTBO MM MOBBILIEHUE KaUY€CTBA TSAAKEIOU BOABI MU ASUTEpUSL.

Tsoxenas BoJa WM ACUTEPU 03HAYAIOT JSHTEPUil, TSHKETYIO BOAY (OKCHJI ISUTEpHs) U JIF000e
IpYroe COECIUHEHUE NEUTEpHsl, B KOTOPOM OTHOILECHUE YHCIA aTOMOB JEUTEpUs K YHUCIY
aToMOB BoJiopojia rpesbiiaet 1:5000.



xi)

xii)

xiii)

Xiv)

XV)

Usrortoienue rpaduta SAEPHON YUCTOTHL.

I'padur spepHOM YMCTOTHI O3HAyaeT Ipadur, YpPOBEHb YHUCTOTHI KOTOPOTO BBINIE, YEM
5 MIJTHOHHBIX YacTeii G0pPHOTO SKBUBAJIEHTA, a MIIOTHOCTh MpeBbimaeT 1,50 r/ev’.

Hzrorosienue KOHTCﬁHepOB JJIA o6nyquH0ro TOIIMBA.

Konreiinep a1 001y4€HHOIO TOIUIMBA O3HAYaeT €MKOCTh ISl IEPEBO3KM /MM XPaHEHUS
O0JIyu4eHHOI0 TOILIMBA, OOECIEUYMBAMOLIYI0 XUMUYECKYH0, TEIUIOBYI0 U PaJUALUOHHYIO
3alUTY, a TAKXKE OTBOJI TeIlJIa pacmazia BO BpeMs MepeMeILeHHs], TEPEBO3KH U XpaHEHHS.

N3roToBieHne peakTOPHBIX YIPABISIOMINX CTEPIKHEH.

PeakTopHble ynpaBisioNMe CTEP)KHU O3HAYAIOT CTEP)KHHU, ONMHCAHUE KOTOPBHIX MPHUBEIEHO B
paznene 1.4 npunoxxenus I1.

HsrotoBieHre 0€30MaCHBIX C TOYKH 3PCHUA KPUTUIHOCTHU 0akoB H PE3CPBYaApPOB.

bezonacHble ¢ TOYKM 3pEHUS KPUTUYHOCTU Oaky M pe3epByapbl O3HAYaIOT T€ IPEIMETHI,
OTrcaHNe KOTOPBIX MpUBEACHO B pazaenax 3.2 u 3.4 npunoxenus I1.

H3roroBieHue MaliuH JJIsL py6KI/I 06J'Iy‘IeHHI>IX TOIINIMBHBIX 3JICMCHTOB.

Maumsbl a8 pyOku oOJIyYeHHBIX TOIJIMBHBIX 3JIEMEHTOB O3HAa4alOT 000pyHOBaHUE,
OTIHMCaHNe KOTOPOTro NMpuBeaeHo B pazzaene 3.1 mpunoxxenus I1.

CoopykeHue ropsiuux Kamep.

lopsiune kamepbl O3HAYAIOT KaMepy WIIM COSIMHEHHbIE MEXIy coO0oW KaMepsl OOmnM
06beMOM He MeHee 6 M, CHaOKeHHbIE 3alIMTON, PaBHOW MIIM TIPEBBIIAIONIEH SKBUBAIEHT
0,5 M GeToHa MIOTHOCTBIO 3,2 T/cM® WM Gollee, YKOMILIEKTOBAHHBIE O0GOPYIOBAHUEM s
MPOBEICHHS OTIepaLUii C HCIIOJIb30BaHUEM JUCTAHIIHOHHOTO YIIPABICHUS.




I[MTPHUJIOXKXEHHUE 11

HEPEYEHb COTJIACOBAHHOI'O OBOPYTIOBAHMA U HEAZTEPHOI'O MATEPHAJIA JULA
OTYETHOCTH 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 LEMHOM pPEaKUUu JEIEHMs, UCKIIoYas PEaKkTOpbl HYJIEBOM
MOIITHOCTH, KOTOPBIE ONPEAETAIOTCS KaK peaKTOPhI C IPOEKTHBIM MaKCHMaJIbHBIM YPOBHEM
NPOM3BOCTBA IIYTOHUS, He npeBbimatomuM 100 rpamMMoB B rof.

[HOACHUTEJIBHOE 3AMEYAHUE

«SlnepHbIi peakTop» B OCHOBHOM BKIIIOUAET Y3JIbl, HAXOMASILKMECS BHYTPU KoOpIlyca
peakTopa WM HEMOCPEACTBEHHO TPHUMBIKAONINE K HeMy, O0OpyIOBaHHE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHON 30HE, U KOMIIOHEHTHI, KOTOPBhIE OOBIYHO
coepKaT TEINIOHOCUTENh MEPBOr0 KOHTYpPa aKTUBHOU 30HBI PEAKTOPA, WIHM BCTYMAIOT C
HUM B HEIIOCPECTBEHHBII KOHTAKT WIN YIPABISAIOT UM.

He npeamnonaraercs UCKIIIOUEHUE PEAKTOPOB, KOTOPHIC HA/ISKAIMM 00pa3oM MOTIH ObI
MOJIBEPTHYTHCS MOIU(MUKALIMK ISl TIPOU3BOJICTBA 3HAYUTENHHO OOJBIIEr0 KOJMYECTBa,
yeM 100 rpamMMoB TIIyTOHHS B TOJ. PeakTopbl, NpeaHa3HauY€HHbIE YIS JJIUTEIbHOU
OKCIUTyaTalluid Ha 3HAYUTCJIBHBIX YPOBHAX MOHIIHOCTH, HE3aBHCHUMO OT CTCIOCHHU HUX
BO3MOXHOCTEH MPOU3BOACTBA IUTYyTOHUS, HE PACCMATPUBAIOTCA KaK «PEaKTOPHI HYJIEBOM
MOIITHOCTHY.

PeaRToprle KOpImyca BbICOKOI'O 1aBJICHHUSL

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

[NOACHUTEJIBHOE 3AMEYAHUE

BerHfIfI IJINTa KOPITyCa BBICOKOTO HABJICHHA PCAKTOPA OXBATBIBACTCS ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'0 U3TrOTOBJICHUA, YaCTh KOPITyCa BBICOKOI'O JaBJICHHSA.

BayTpenHue yactu peakropa (HarpuMmep, MoAep>KUBAIOIINE KOJIOHHBI U IUIUTHI aKTUBHOU
30HBI U JIpyTHE BHYTPEHHHUE YaCTH KOPITyCa, HANPABISIONINE TPYOBI IS PETYITUPYIOIIX
CTepXXHEW, TeIUIOBbIe DJKpaHBI, MEPEeropoJKH, TPYOHBIE pEIIeTKH AaKTHBHOW 30HBI,
wiactuibl  auddy3zopa W T.0.) OOBIYHO MOCTABISAIOTCS IOCTABIIMKOM pEakTopa.
B HekoTOpHBIX cnyyasx onpeAeieHHbIE BHYTPEHHUE ONOPHBIE KOMIIOHEHTH! BKIIIOYAIOTCS B
W3TOTOBJIGHHE KOPITyCa BBICOKOTO [ABJICHUS. OJTU TPEIMETHl SBJISIOTCS JOCTATOYHO
BaXHBIMH C TOYKH 3peHHs] O€30MacHOCTH M HaJAeKHOCTH SKCIUTyaTallid peakTOpOB
(1 cegoBaTEeNbHO, C TOYKHM 3pEHUS] TapaHTUHHBIX 0053aTENBCTB M OTBETCTBEHHOCTH
MOCTaBIIMKa pPEeakTopa), YTOObl MX TOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIICHHS O
MTOCTaBKE CaMOT'0 peaKTopa He cTana Obl OOBIYHON MpakTHKOM. [loaToMYy, XOTS OTIaeNbHAS
IMOCTaBKa 3TUX YHUKAJIbHBIX, CIICHHUAJILHO 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 MPEIHAa3HAYEHHOE WM TOATOTOBJICHHOE
JUTSL 3aTPy3KH WM U3BJICUCHUS TOILTMBA U3 SIIEPHBIX PEAKTOPOB, KaK OHU OMPEICIICHHI B
myHkTe 1.1. BBIIIE, KOTOpOE MOMKET HWCHOJIB30BATHCA, KOT/Ia PEaKTOp HAXOAMTCSA IO
Harpy3koi, wiam  oOlafjaeT  TEXHUYECKUMH  BO3MOXHOCTAMH  JJII  TOYHOTO
MO3ULMOHUPOBAHUA WM  OPUEHTUPOBAHMS,  MO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTAaHOBJIEGHHOM pEaKTOpe CIIOXKHBIE pabOTHI 1O TEperpy3Ke TOILTUBA, MPH KOTOPHBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TIPSMOM TOCTYT K TOTUTUBY.

PeakTopHble ynpaBiasiiomme cTep:;KHA

CrepxHH, CIEUWANbHO TpeJHa3HaueHHBIE WM IOATOTOBIEHHBIE U YIPaBICHHUA
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOPaxX, KaK OHH OIpeIeNieHbI B yHKTE 1.1. BhIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

Croma Ke BKJIIOYAIOTCSA, MOMHUMO 4YacTH, MOTJIOIIAIOMIEH HEUTPOHBI, €€ OIOpHblE H
MOJIBECHBIE KOHCTPYKIIMH, €CIIN TIOCTaBKa MPOU3BOAUTCS pa3eNbHO.

PeakTopHble TPYyObI BHICOKOTIO J1aBJIEHUSA

TpyOBbl, KOTOPBIE CIICIUATBEHO MPEIHA3HAYCHBI WIIH TIOJITOTOBJICHBI JIJIsl Pa3MEIICHUS B HUX
TOIUTUBHBIX JJIEMEHTOB W TEIUIOHOCHUTENS MEepBOTO KOHTYpa B peakTopax, Kak OHHU
ompenencHsl B myHKTe 1.1. BeIme, mpu pabodem maBiieHWH, TpeBbimaromeM 5,1 Mlla
(740 pyHT/KB. O1O¥IM).

HupkoHueBbie TPYObI

TpyObl wiu cOOpKM TpyO W3 METALIMYECKOTO LUPKOHHS WM €ro CIUIABOB, O Becy
npessimaronye 500 kr B TeueHue Jr000ro 12—MecsIHOoro nepruojia, KOTOphIe CleHaIbHO
NpeAHa3HAuYeHbl HWIM TOATOTOBICHBI Uil MCIIONB30BAHUS B pEAKTOpax, Kak OHHU
orpeseNieHbl B MyHKTe 1.1. BBINIE, 1 B KOTOPBIX OTHOILICHHUE IO BeCy raHUs K IUPKOHHIO
Mmesble yeM 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocrel, crmenuanpHO TpeaHa3HAUCHHBIC WM TOATOTOBJICHHBIC JUIS TOJACPKAHUS
IUPKYISIUY TEIUIOHOCUTEIS TIEPBOTO KOHTYpA SIEPHBIX PEaKTOPOB, KAK OHU OTIPEICTICHBI
B nmyHkTe 1.1. BhIIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CrieruaiibHO TIpeTHa3HAYECHHBIC FITH ITOATOTOBIEHHBIE HACOCHI MOTYT BKJIIOYATh CIIOKHEIE,
YIUIOTHEHHBIC WJIM MHOTOKPATHO YIIJIOTHCHHBIC CUCTEMBI IJIA MPECAOTBPALICHUA YTCUKHU
TEIJIOHOCUTENSI TEPBOTO KOHTYpa, TEPMETHYHBIE HACOCHI M HACOCHI C CHCTEMaMU
WHEPLIHAITBHON Macchl. JTO OIpeNeleHne KacaeTcsi HaCOCOB, aTTECTOBAHHBIX IO KJaccy
NC-1 unmm 5KBUBaJICHTHBIM CTaHIAPTAM.

HesinepHble MaTepuaJibl 11l peaKTOPOB
HeiiTepuii u TsizKes1a BoAA

Helitepuii, Tsoxenas Boga (OKHUCH JelTepus) M T000e Ipyroe CoenWHEHUE AeUTepusi, B
KOTOPOM  OTHOILEHHWE JeWTepusi K aromaMmM Bojopoaa mpessimaer  1:5000,
MpeIHa3HAYCHHbIE JUI1 WCIOIBb30BAHMSA B ANIEPHBIX PEAaKTOPax, KaK OHU OIPENEIICHBI B
myHKTe 1.1. BBITIE, B KOJIMYECTBAX, MpeBbimamux 200 KT aTOMOB AedTepus As 000
OJHOH CTpaHBI-MOydaTessl B TeUEHHE JTI000r0 12—MecsSyHOro nepuoa.
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2.2,

AnepHo-uncThlil rpadguT

I'padut, nMeromuii CTeNeHb YUCTOTHI BBIINIE S—MHMJUIMOHHBIX OOpHOTO 3KBUBAJIEHTA, C
TJIOTHOCTBIO Gombine ueM 1,50 r/cM’, IpeHa3HAYEHHBIH IS UCTIONB30BAHUS B SIEPHBIX
peakTopax, Kak OHHM ONpeeSicHbl B MyHKTe 1.1 BbIlIE, B KONUYECTBAX, MPEBBIMIAONIIHNX
3x10* kr (30 MeTpHUecKMX TOHH) s JTIOOOH OIHON CTPAHEI-MONyYATeNs B TEUEHHE
M000T0 12—MeCsIMHOTO TIEPHOoa.

[NTPUMEYAHUE

g meneit 9KCTIOPTHOTO KOHTPOJIS MPAaBHTENBCTBO OMpPENENsAeT, OyIyT JH AKCIOPTHBIE
MapTHU COOTBETCTBYIOIIETO BHIIICYKAa3aHHBIM XapaKTEPUCTHKAM IpaduTa UCIOIb30BAThCS
B AJIEPHBIX pEeaKTOpax.

YcTaHoBKH /151 1epepadoTKH 00,1y4eHHBIX TOIVIMBHBIX 3JIEMEHTOB M 000py10BaHuUe,
CHelUAJIbHO NPeJHA3HAYEHHOE WU OAr0TOBJIEHHOE IJIsl 3TOr0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke OOJYYEHHOrO SAEPHOTO TOIUIMBA IUIYTOHHUH M ypaH OTAEISIOTCA OT
BBICOKOAKTUBHBIX IIPOAYKTOB JEJICHUS U APYIHX TPAHCYPAaHOBBIX 3JE€MEHTOB. JlJIs Takoro
pasaesieHusl MOTYT MCIIOJIb30BAThCS pa3IMyHble TEXHOJOTHUecKre mnpoueccel. OmHaKo co
BpeMeHeM npouecc «Ilypekc» cran Hanbosee pacnpocTpaHEeHHBIM U IPUEMIIEMBIM. DTOT
NPOLIECC BKIIOYAECT PACTBOPEHUE OOIYYEHHOTO SAEPHOTO TOIUIMBA B a30THOM KHUCIIOTE C
MOCTIeNYIOIIMM BBIJICIEHHEM ypaHa, IUTYyTOHUS W TPOAYKTOB JIENEHHUS SKCTpakIHen
pacTBopuTeneM ¢ MOMOIIBI0 TpUOyTHIdOCchaTa B opraHnieckoM pazdaBuTee.

TexHOMOTHYECKHE MPOIECCHl Ha Pa3UYHBIX ycTaHOBKax Tuma «Ilypekc» aHaloTUYHBI U
BKITFOYAIOT: M3MeEJNbUueHHe OONYYeHHBIX TOIUTUBHBIX DIIEMEHTOB, PACTBOPEHHE TOILINBA,
SKCTPAKIIMIO PACTBOPUTENEM M XpPaHEHUE TEXHOJOTHYECKOM JKUIAKOCTH. MOXKET UMEeThCs
TakKe 00OpyIOBaHME IS TEIJIOBOM JEHUTPAllMd HUTpaTa ypaHa, KOHBEPCHH HUTpaTa
TUTyTOHHUS B OKHCH WJTM METAJlI, a TaKkkKe IS 00paboTKH KUAKUX OTXOJOB, COIEPKAIINX
NPOJIYKTHI ACTICHUS, 10 MOTYUYeHUST GOPMBI, TPUTOAHOM IS TPOIOTKUTEIILHOTO XPaHEHUS
win 3axopoHeHus. OIHAKO KOHKPETHBIE THIIBI W KOHQUTypamus o000pyJoBaHUs,
BBITIOJTHAIONIETO 3TH (YHKIMH, MOTYT pPa3lIMYaThCs Ha PA3IMYHBIX YCTAaHOBKAX THIIA
«Ilypekc» 1O HECKONHKMM TPUYMHAM, BKIIOYAs THIBI W KOJUYECTBO OOIYyYECHHOTO
SIIEPHOTO TOIUIMBA, MOAJISKAILETO epepaboTke, M MpeanoigaraeMblid MPOIece 0CAKICHUS
W3BIIEKAEMBIX MaTepHajoB, a TaKXkKe MPHHIUIB o0ecreueHuss O0e30MacHOCTH W
TEXHHYECKOTO 00CTYKUBaHWSI, TPUCYIINE KOHCTPYKIINN JAHHOW YCTaHOBK.

«YcTaHoBKa JJIA nepepa60TKH O6queHHLIX TOIINIMBHBIX JOJICMCHTOB)  BKJIIOYACT
O60py,E[OBaHI/IG U KOMIIOHCHTBI, KOTOPBLIC 00BIYHO HaxXoOATCsd B IIPAMOM KOHTAKTE C
O6J'Iy‘-ICHHBIM TOILIMBOM HW OCHOBHBIMH TCXHOJIOTHYCCKHUMH IIOTOKaAaMH SJCPHOIO
Martcpuajia 1 IpoAyKTOB ACICHUA, U HCIIOCPECACTBCHHO YIIPABJIAIOT UMU.

OTu mpoueccsl, BKIKOYas MOJHBIE CUCTEMBI AJI KOHBEPCHM IUIYTOHHSA U NPOU3BOJCTBA
METaJUTMYECKOTO IUTyTOHMS, MOTYT OBITh HICHTU(HUIMPOBAHBI 110 MEPaM, IPUHUMAEMBIM
IUIL TIPEJOTBPAIIECHUS] ONAacCHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpUMeEp, MepaMH,
CBSI3aHHBIMU C TeoMeTpuei), o0mydeHreM (HampuMep, MyTeM 3allUThl OT OOJydeHHs) U
TOKCHYHOCTBIO (HaIlpUMep, MEPaMU 110 YAEPIKAHHIO).

[Ipenversr 060pyaOBaHUS, Ha KOTOpHIE, KaK CUHUTAETCS, PACHPOCTPAHSIETCS 3HAUYECHUE
(dpa3sl «u 00OpyIOBaHME, CHCIMAIBHO MPEIHA3HAUCHHOE WJIM IOJTrOTOBICHHOE» IS
nepepaboTKH 00TyUYEHHBIX TOTUTUBHBIX 3JIEMCHTOB, BKITFOUAIOT:
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Mamunsbl AJ1s1 pyOKH 00,1y4eHHBIX TOIUIMBHBIX 3J1€MEHTOB
BBOJIHOE 3AMEYAHUE

D10 000pyIOBaHHE WCIOIL3YETCS JJII BCKPBITHS OOOJOYKH TOIUIMBA C IIEIBIO
MOCTEAYIONIETO PACTBOPSHHS OOJYyYEHHOrO sJepHOTO Marepuana. Kak mpasuiio,
UCTIOJNIL3YIOTCS CIICIMATIBHO MPEAHA3HAUYCHHbBIC, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasa
YCTPOMCTBA, XOTS MOXET WCIOJIb30BaThCSI W 0Oojee COBeplIeHHOe 000pyIOBaHHE,
HarpuMep Ja3epsl.

JluctaHIMOHHO ympaBisieMoe O0OOpYyJIOBaHHE, CICIUAIBLHO NpPeJHA3HAUYCHHOS WU
MOJITOTOBJICHHOE TSl KCITOJIb30BAHUS HA YCTAHOBKE IO MepepaboTKe, KaKk OHA OMNpeeicHa
BEINIE, I PE3KH, PyOKH WIM Hape3Kh COOpOK, IMyYKOB HIIM CTEp)KHEH OOIydeHHOTO
SICPHOTO TOILIMBA.

JAuccoabBepbl
BBOJIHOE 3AMEUYAHUE

B nmuccomnbBepbl OOBIYHO TOCTYNAaeT W3MeENbYeHHOe OTpadoTaBllee TOIUIMBO. B 3TuX
0e30MacHBIX C TOYKU 3pEHUS] KPUTHYHOCTH pe3epByapax OOMyUeHHBIN SAEPHbBIN MaTeprai
pacTBopsieTcss B a30THOM KHCIJIOTE, M OCTaroIIMecsi oOpe3ku 000J0YEK BBIBOIATCA U3
TEXHOJIOTHYECKOTO MOTOKA.

be3omacHble ¢ TOYKM 3peHHs KPUTUYHOCTH pe3epByaphl (HampuMep, Majloro Juamerpa,
KOJIBLIEBBIE WJIM TPSIMOYTOJbHBIE pEe3epByaphl), CHEUUAIBHO NpeIHa3HAUYCHHbIC WU
HOJTOTOBJICHHBIE [T HCII0Ib30BAaHMSI HA yCTAaHOBKE I10 ITepepaboTKe, KaK OHU OIIPEeICHbI
BBIIIIC, JJISI pacTBOpeHHs OOIYYEHHOTO SIIEPHOTO TOIUIMBA, KOTOPBIE CHOCOOHBI
BBIJICPKUBATh TOPAYYI0, BBICOKOKOPPO3UOHHYIO >KMIKOCTb M MOLYT AUCTAHIIMOHHO
3arpy’kaTbCsl ¥ TEXHUUECKU 00CITYyKUBAThCAL.

IKCTPAKTOPHI U 000PyI0BaHUeE JJIsl IKCTPAKIIUM PACTBOPUTEIEM
BBOJJHOE 3AMEYAHUE

B skcTpakTOpBl € pacTBOpHUTENEM IOCTYIAeT KaKk pacTBOp OOJIyYE€HHOTO TOIIMBA U3
JIUCCOJIbBEPOB, TaK M OPTaHHYECKU PacTBOp, C TIOMOIIBI0 KOTOPOTO pa3leNsioTcs ypaH,
IUTyTOHUI ¥ IPONYKTHI Aenenns. O00pyAoBaHKE I SKCTPAKIIUK PACTBOPUTETIEM OOBIYHO
KOHCTPYHpYETCSI ~ TakuM  o0pa3oM, dYTOOBl ~ OHO  YIOBJIETBOPSUIO  KECTKUM
IKCIUTyaTallMOHHBIM TpeOOBaHMSM, TaKUM, Kak JUIMTEIbHBI CpPOK CIyxObl 0e3
TEXHUYECKOTO OOCIY)KMBAaHUSI WM JIETKas 3aMEHSIeMOCTb, MPOCTOTa B JKCIUTyaTallud U
YIpaBIICHUH, a TAK)KE THOKOCTh B OTHOIIEHUH N3MEHEHUS TapaMeTpoB IIpoliecca.

CriennanbHO TpeHa3HauYEHHBbIE WM TOATOTOBJICHHBIE 3KCTPAKTOPHI C PACTBOPHUTEINEM,
Takhe, Kak HacaJOYHble WM IyJIbCAIIMOHHBIE KOJIOHHBI, CMECHUTEIbHO-OTCTOMHEIE
anmapaThl WU HEHTPOOSKHbIE KOHTAKTHBIC aIMapaThl JJIs UCIIOJIb30BaHUS HAa YCTAaHOBKE
nmo o0paboTke OOTYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PAaCTBOPUTENEM IOJKHBI OBITH
YCTOWYMBEI K KOPPO3UOHHOMY BO3JCHCTBHIO a30THOH KHCJIOTHL. OKCTPAKTOPHI C
pactBopuTeneM OOBIYHO HW3TOTABIMBAIOTCA C COOJIONCHUEM YPE3BBIYAHHO BBICOKHX
TpeOoBaHMii (BKJIIOYAs NPUMCHEHHE CIHCIMATbHBIX METOJOB CBAapKW, HHCIICKIUH,
obOecrieueHHe M KOHTPOJbh KAadecTBa) W3 MAaJIOYTJIEPOAMCTHIX HEPYKABEIOMIMX CTaJei,
TUTaHa, HUPKOHUSA WJIN APYTUX BBICOKOKaAYECTBCHHBIX MAaTCPHUAJIOB.
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XuMHnyecKue pe3epByaphbl A5 BblIePKMBAHUS WJIH XPaHEHHUS
BBOJHOE 3AMEYAHUE

Ha »Tame skcrpakiuu pacTBOpuTelieM 00pa3yrTCS TPU OCHOBHBIX TEXHOJOTHYCCKUX
MOTOKA JKUAKOCTU. Pe3epByaphl sl BBIACPKMBAHHS WM XPAHCHUS HUCIONB3YHOTCA B
TanpHEHIelr 00paboTKe BCEX TPEeX MOTOKOB CIEAYIOIMIUM 00pa3oM:

a) pacTBOp YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIEHTPHUPYETCS BBIMApHUBAaHHEM U
MIPOMCXOANT TpoIlecc ACHUTpALUU, TJ€ OH NpeBpalaeTcd B OKCHJA ypaHa. JTOT
OKCHJI TIOBTOPHO UCTIONB3YETCS B AACPHOM 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 JUIL XPAaHEHUS UM 3aXOPOHEHUS,;

C)  pacTBOp UHCTOTO HUTpaTa IUIyTOHUS KOHLEHTPUPYETCS U XPaHUTCA [0
MOCTYTUIEHUS] Ha JANBHEHIINE 3Talbl TEXHOJIOTHYECKOTO Tporecca. B gactHocTH,
pe3epByapsl U1 BBIICP)KMBAHWS WM XpaHEHHS pPacTBOPOB  IUTYTOHUS
KOHCTPYHUPYIOTCSI TaKHUM 00pa3oM, 4TOOBI M30€XKaTh CBA3AHHBIX C KPUTUYHOCTHIO
Mpo0JieM, BO3HUKAIOIIUX B PE3y/IbTaTe M3MCHEHUN B KOHICHTpAIMKM Win (opme
JAHHOTO TTOTOKA.

CrienmanbHO TIpeHAa3HAYeHHbIE WM TMOJTOTOBJIEHHBIE pe3epBYaphl JJIS BBIICPKUBAHUS
WM XpaHEHUs! JUIsl UCTIOJIb30BAHMsI Ha YCTaHOBKE IO MepepadoTKe 00MyYeHHOTO TOILUIHBA.
PesepByapsl ans  BBIACpKMBAHHWS WM XPaHEHUS [OJDKHBI OBITh YCTOHYHMBBI K
KOPPO3HUOHHOMY BO3JEHCTBUIO a30THOM KHUCIOTHI. Pe3epByapbl sl BBIICPKUBAHMS WU
XpaHeHUs] OOBIYHO H3TOTABIMBAIOTCA M3 TaKUX MAaTepUaloB, KaK MalOyTJIepOIUCTHIE
HEp>KaBEIOIIME CTald, TUTAaH WM ULUPKOHUM WM Apyrue BBICOKOKAYECTBEHHBIE
MaTepuanbl. Pe3epByapel Ui BBIIEPKWBAaHUS WM XpPaHEHWS  MOTYT  OBITH
CKOHCTPYHPOBAaHBI ~TakuM o00pa3oM, 4UYTOOBI WX OJKCIUTyaTallss U TEXHHYECKOE
00CITy>KUBaHNE POU3BOIMINCH TUCTAHIIMOHHO, U MOTYT UMETh CJIEAYIOLINE OCOOCHHOCTH
C TOUYKH 3PEHUS KOHTPOJIA 32 AIEPHOU KPUTUYHOCTBIO:

1)  OOpHBII SKBUBAJIEHT CTEHOK HJIM BHYTPEHHUX KOHCTPYKIUI paBeH 10 MEHBIIEH Mepe
2%, mubo

2)  UWIHHAPWYECKHE pe3epByaphl MMEIOT MAaKCUMAILHBINA nuametp 175 mum (7 aroiimMoB),
1100

3)  TpSAMOYTONBHBINA WM KOJBLIEBOHM pe3epByap MMeeT MaKCUMAJbHYIO HIHPUHY 75 MM
(3 nmroiima).

CucreMa KOHBePCHH HUTPATA MVIYTOHUS B OKCHJ

BBOJIHOE 3AMEYAHUE

Ha G6OJBHIMHCTBE YCTAHOBOK MO TepepabOTKe 3TOT KOHEYHBIH MPOIECC BKIOYAET
KOHBEPCHIO PACTBOpPAa HHUTpATa IUIYTOHHS B JBYOKHUChH IUIYTOHHS. B YHCIO OCHOBHBIX
olepanyii  3TOro mpolecca BXOJAT: XpaHEHHE W  KOPPEKTUPOBKA HCXOHOTO
TEXHOJOTHYECKOTO MaTepuana, OCaXICHHE W pa3/ielieHHe TBEPAOW W KUAKOH (aswl,
NpOKaMBaHKWe, OOpAIlleHHEe C MPOAYKTOM, BEHTWIIAIUS, OOpalleHHe ¢ OTXOAaMH U
yIpaBlieHHE TPOIIECCOM.
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3aMKHYTbIE CHCTEMbI, CICIHMANBHO MPEIHA3HAYCHHBIC WM MOJATOTOBJICHHBIC IS
KOHBEPCHUU HUTpATa IUIyTOHMSI B OKCUJ] TUTyTOHHS, B YaCTHOCTH, 000pYy0BaHHBIC TAKHUM
o0pa3oM, 4TOOBI M30EkKATh JOCTUIKCHUS KPUTHUYHOCTH W PAAMANMOHHBIX 3PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMACHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

CucremMa KOHBEPCHH OKCHA IUIYTOHUSI B MeTaJLJl
BBOJHOE 3AMEYAHUE

DTOT MpPOLECC, KOTOPHI MOXKET OBITh CBSA3aH C YCTAHOBKOW MO MepepadOTKe, BKIIHOYACT
(dTOopHUpOBaHWE JBYOKHCH IUTyTOHHS, OOBIYHO C TPHMEHEHHEM BBICOKOAKTHBHOTO
(TOPUCTOrO BOAOPOAA, C LEIbIO MOJyUeHHUS (TOPUAA ITYTOHHS, KOTOPBIA BIOCICICTBHH
BOCCTAHABJIMBACTCS C TOMOIIBI METANIMYECKOTO KaIbIUsS BBICOKOH YHCTOTHI JI0
MOJYYCHUST METAJUTMYECKOro TUTyTOHHS W (PTOpUAA KallblWs B BHJAC IIaka. B ywcio
OCHOBHBIX OIEpalyii JaHHOTO IMpolecca BXOAAT: (GTopUpoBaHHE (HApUMep, C
MPUMEHEHUEM O0O0PYIOBaHUs, COJCPKAIIETO OJArOpOAHBIC METAJUTBI WK 3allUIICHHOTO
MOKPBITHEM U3 HUX ), BOCCTAHOBIICHHE METaslIa (HapUMep, C MPUMEHEHUEM KEPAMHUECKUX
THTJICH), BOCCTAHOBJICHHE TIJIaKa, OOpaImIeHne ¢ TMPOAYKTOM, BEHTHIIALNNS, OOpaIIeHue ¢
OTXO/IaMU U YIIPABJICHUE MPOIIECCOM.

3aMKHYTBIE€ CHUCTEMBI, CIEIHAIbHO MpEeIHAa3HAYCHHBIE WM TOATOTOBJICHHBIC IS
MIPOU3BOCTBA METAJUIMYECKOTO TUTYTOHHUS, B YACTHOCTH, 00OPY/IOBaHHBIE TAKUM 00pa3oM,
YTOOBI N30€KATh JOCTH)KEHUSI KPUTHYHOCTH U paaualiMOHHBIX 3()(EKTOB, a TaKKe CBECTH
K MUHUMYMY OIIaCHOCTH, CBA3aHHBIE C TOKCHYHOCTHIO.

YceTaHOBKH /151 H3rOTOBJIEHHS TOILIMBHBIX 3JIEMEHTOB
«YcTaHoBKa JJIT M3rOTOBJICHUS TOIUIMBHBIX JIEMEHTOBY BKIIFOYAET 060pyz[013aHHe:

a) KOTOPOE OOBIYHO HAXOIUTCS B HEMOCPEICTBCHHOM KOHTAKTE C TEXHOJIOTMYCCKUM
MTOTOKOM SIIEPHOTO MaTepualia M HeIOCPEACTBEHHO 00padaThiBaeT €ro, Uik Ke
YIpPaBISET UM, HITH

b) KOTOPOE TEPMETHU3HUPYET SICPHBIA MaTepHasl BHYTPH 00OJIOUKH.

YcraHoBKkH I pa3jeieHUsl M30TONOB YypaHa H  0o0OpyaoBaHUe, KpoMme
AHAJIMTHYECKUX NMPHOOPOB, CENHAIBHO MPeIHA3HAYEHHOE HIIN MOAT0TOBJIEHHOE /IS
3TOr0

IIpenmersl 000pYyOBaHUsI, HA KOTOPBIC, KAK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(hpassl «000pymOBaHUE, KPOME AaHATTUTHICCKUX IMPHOOPOB, CIICIIHAIEHO TPeTHASHAUYCHHOES
WY TIOATOTOBIICHHO®» JUTS pa3/ielieHHs U30TOMOB YpaHa, BKIIOYAIOT B ceOs:

I'azoBble HeHTPUGYIrH U Y3JbI U KOMIIOHEHTHI, CNIENMAJIBHO NMpeAHA3HAYEHHbIE WIH
NMOATOTOBJIEHHBIE 1JI51 MCIIOJIb30BAHUSA B ra30BbIX IeHTPUpYrax

BBOJHOE 3AMEYAHUE

l'a3oBas nentpudyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HMIMHIPA(OB) JHAMETPOM
or 75 mm (3 motima) mo 400 mm (16 mOMOB) C BEPTHKAIBHOW IEHTPAIBHOW OCHIO,
KOTOpBIi(e) moMenieH(bl) B BAKYYyM M BpaIIaeTCs(I0TCs) C BBICOKOW OKPYXHON CKOPOCTBHIO
nopsinka 300 m/c unn Gonee. nst mocTvkeHUs! OONBIIONW CKOPOCTH KOHCTPYKUIHMOHHBIE
MaTepHaibl BPALIAOUINXCS] KOMIIOHEHTOB JOJKHBI UMETh BHICOKOE 3HAYCHUE OTHOLICHUS
IPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa H, CIENOBATENbHO, OTIEIIbHBIE €€
KOMITOHEHTBI JTOJDKHBI H3TOTOBIISITHCS C BBICOKOM CTEIEHBIO TOYHOCTH, YTOOBI pa3banaHc
ObuUl MUHUMAaJbHBIM. B oTimume oT Apyrux wneHTpudyr raszoBas LeHTpudyra amis
oboramieHWss ypaHa WMeEeT BHYTPH pOTOPHOM KaMmephl  Bpalaronryrocs(mecs)
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neperopoaxy(u) B ¢popme OUCKa M HENOIBIDKHYIO CUCTeMy moaaduu u orBopa rasa UFs,
COCTOSIIIYIO TIO MEHBIIEH Mepe U3 TPEX OTIENBHBIX KaHAIOB, IBa U3 KOTOPBIX COSANHEHBI
C JIOMaTKaM¥, OTXOISIIMMH OT OCH POTOpa K Mepu(pepUitHON YacTH POTOPHON KaMephl.
B BakyyMe HaXOJHUTCS TaKKe s/l BaKHBIX HEBPAIIAIOIINXCS JJIEMEHTOB, KOTOPBIE, XOTS U
HUMEIOT 0COOYI0 KOHCTPYKIHMIO, HE CIIOHBI B H3TOTOBJICHHM M HE M3TOTOBIIOTCS W3
VHHKaJbHBIX MaTtepuanoB. LleHTpudyxHas ycraHOBKa, 0OJHAKO, TpeOyeT OONBIIOro Ynuciia
9THX KOMIIOHEHTOB, TaK YTO MX KOJHMYECTBO MOKET CIIy>KUTh Ba)KHBIM HMHIHKATOPOM
KOHEYHOT'O HCTIOJIb30BAHHSI.

Bpamaomuecss KOMIIOHEHTbI
a) [TomHBIE poTOpHEIE COOPKHU

TOHKOCTEHHBIE IIMIIMHAPHI WIW PSI 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 cO00# OCYyIIeCTBISETCS MpH
MTOMOIIN THOKUX CHIIB(OHOB MU KOJIEI, ONMMCaHHbIX B yacTh 5.1.1.(¢c) Hmxe. CoOpaHHBII
pOTOp MMeeT BHYTPEHHIOIO(KE) Meperopoaky(1) U KOHIIEBEIC Y3IIbl, OMUCAHHBIC B YAaCTAX
5.1.1.(d) u(e) Hmwxke. OnHako TOJHAasE COOpPKa MOXKET OBbITH IMOCTaBJICHA 3aKa34YHMKy B
4aCTHYHO COOPaHHOM BHJIE.

b) Poropnblie TpyObI

CrnenmanbHO TpEeIHA3HAYCHHBIC WM MOATOTOBIEHHBIE TOHKOCTCHHBIC IIMIMHIPHI C
tonmmHoN cTeHku 12 mwm (0,5 aroiima) winu MeHee, nuameTpoM ot 75 mm (3 mroiima) 1o
400 mm (16 mrOMOB), W3TOTOBJIICHHBIE W3 OJHOTO WJIM OOJiee MaTepHajoB, UMEIOIINX
BBICOKOC  3HAY€HWE  OTHOMICHWS TPOYHOCTH K  IUIOTHOCTH, VKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHIMMU k HacToAIeMy pa3iemy.

C) Komb1ia mmm cuimb(hoHBI

KoMmnoHeHTsl, cnenuanbHO IpenHa3HAYeHHbIE WM TOATOTOBIEHHBIE IJIsI CO3JaHUS
MECTHOH OTIOPHI ISl POTOPHON TPyOBI WIIM COSAMHEHHS Psiia POTOPHBIX TpYyO. Crinb(oHbI
MIPEICTABIIAIOT COOOH KOPOTKHE HMIMHAPHI ¢ ToNmuHONW cTeHku 3 MM (0,12 mroliMa) nim
MeHee, TuaMeTpoM ot 75 MM (3 mroiima) 1o 400 MM (16 mr0HMOB), UMEIOIIUX OJUH TOdp U
M3rOTOBJICHHBIE M3 OJHOIO M3 MaTEepHaloB, MMEIOIIMX BBICOKOE 3HAYEHHUE OTHOLICHUS
MPOYHOCTH K IUIOTHOCTH, YKazaHHBIX B IIOSICHUTEJIbBHOM 3AMEYAHHWU «k
HACTOSIIEMY pa3ziely.

d) [Teperopoaku

Kommonentsr B opme aucka auamerpom oT 75 mMm mo 400 mMm (ot 3 mo 16 mioiimMoB),
CIEIHMATBLHO MPEIHA3HAYCHHBIC WM MOJATOTOBJICHHBIC JIUIS YCTAHOBKH BHYTPH POTOPHOM
TpyObl LEHTPU(PYIH C [ENbI0 HW30JUPOBATh BBIMYCKHYKD KaMepy OT TJIaBHOU
Pa3aeiUTENIbHOM KaMephl U B HEKOTOPBIX CIydasx s yiaydiieHus nupkyisiun raza UFs
BHYTPH TJIABHOW Pa3/ICIUTEIBHON KaMepbl POTOPHON TPYOBl U M3TOTOBJICHHBIC U3 OJHOTO
U3 MaTepHanoB, MMEIOIIMUX BBICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEUAHNU k HacTosmeMy pa3zieiy.

e) BepxHue/HmKHAE KPBIIIKH

KommonenTsr B popme amcka auamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 aroiimoB),
CICIMAIBHO TNPEAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JUAMETPY KOHIIOB POTOPHOU TPYOHRI 1 Oaronaps 3Tomy yaepxkusath UFg
BHYTPH €€. DTH KOMIIOHECHTBI HCIIOJIL3YIOTCS JUIS TOTO, YTOOBI TOAICPKUBATD, YICPKUBATH
WK COJICPHKaTh B cebe KaK COCTABHYIO YACTh 3JIEMEHTHI BEPXHETO MOAIUITHUKA (BEPXHSIS
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KPBIIIKA) WJIH CIYy)KATh B KadecTBE HECyIEH 4YacTH BpAaILAIOIIMXCS 3JIEMEHTOB
JJIEKTPOJBUTATENS. M JJIEMEHTOB HW)KHETO TMOMIIMIHUKA (HIDKHAS KpBIMIKA), |
U3TOTOBJIAIOTCA M3 OJHOTO M3 MaTepHasoB, UMEIOUIMX BBICOKOE 3HAYEHHE OTHOLIEHMS
MpPOYHOCTH K IUIOTHOCTH, YKa3zaHHbIX B I[IOSCHUTEJIBHOM 3AMEYAHUU «k
HACTOSIIEMY pa3zeiy.

[HOACHUTEJIBHOE 3AMEYAHUE

Jis  Bpamarommxcs KOMIIOHCHTOB LEHTPU(YT UCIONB3YIOTCS — CICAYIONIUE
MaTepHabl:

a)  MapTEHCHTHOCTApPEIOIIHE CTANH, NMEIOIIMe 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
pactsoxenue 0,46 x 10° H/m? (67 000 GyHT/KB. mroiiM) nim Goree;

c) BOJIOKHUCTBIE (HUTEMOJ0OHBIC) MAaTEpPHAlbl, MPHUTOIHBIC IS WCIOIB30BAHUS B
KOMIIO3UTHBIX CTPYKTYpaxX U MUMEIOLIUE 3HAUCHUS YIEIbHOTO MOAYJS yIpPYyroCTH
12,3x 10°m mmu Gomee M MaKCHMAIbHOTO YIENHHOTO Ipesesia IPOYHOCTH Ha
pactskerne 0,3 x 10° uu 6onee («yaenbHBIH MOYJIb YHPYTOCTH» — 3TO MOJYJIb
IOura B H/Mz, JICTICHHBI Ha YJIENbHBIA BEC B H/M3; «MaKCUMAaJIbHbIN yIEJIbHBIN
Ipees MIPOYHOCTH Ha PACTSLDKEHHE» — 3TO MAKCUMANbHBIN MpeAes NPOYHOCTH Ha
pacTsoxeHue B H/M, meneHHEIH Ha yenbHEI Bec B H/M?).

CraTnyecKue KOMIIOHEHTEI
a) IloAImMNOHUKHY ¢ MAarHUTHOM MOJABECKOM

CriertnanbHO TIpeTHa3HAYEeHHBIE FITH MTOATOTOBIIEHHBIE TTOAITUITHIKOBEIE y3JIbI, COCTOSIINE
U3 KOJIbIIEBOTO MarHuTa, MOJIBEIICHHOTO B 000Me, copeprkalieii qeMIpupyromyro cpeay.
Ob6oiima wusrotoBmsgercs u3 croiikoro k UFs marepuana (cm. [IOSACHUTEJIBHOE
3AMEYAHUE k pazneny 5.2.). Maraut coequHseTcs ¢ TOTIOCHBIM HAKOHEYHUKOM WITH
BTOPHIM MarHWTOM, YCTaHOBJICHHBIM Ha BEpPXHEH KPBIIIKe, OMMCaHHON B pa3zene 5.1.1.(e).
Maraut MOXeT UMETh OPMY KOJIbI[a C COOTHOIICHHEM MEXKIY BHEIIHUM W BHYTPEHHUM
IUaMeTpaMy, MEHBIIUM Wi paBHBIM 1,6:1. Marautr wMoxer wuMeTh (opmy,
obecrieunBaronIyo HadanbHyo mpoHunaeMocTs 0,15 'm/m (120 000 exuaun CI'C) nmm
Ooyee, WM OCTATOYHYIO HaMarHMYeHHOCTh 98,5% wumm Oosee, wim MpoU3BEICHUE
VHIYKIIMM HAa MAaKCUMAIbHYIO HATIPSKeHHOCTh mons Gomee 80 kJIx/m® (107 T'c.D). Kpome
OOBIYHBIX CBOWCTB MaTepHalla, HEOOXOIUMBIM IPEIBAPUTEIHHBIM YCIOBHEM SIBISETCS
OTpaHUYCHHE OYeHb MaNbIMU nomyckamu (MeHee 0,1 mm mmm 0,004 mroiiMa), OTKIIOHSHHS
MarHUTHBIX OCEH OT TEOMETPUYECKHX ocell miam obecredeHue 0co00il TOMOTeHHOCTH
MaTepualia MarHuTa.

b) INommmumaukw/neMrideps

CrienuaibHO TPEIHA3HAYCHHBIC WM MOATOTOBJICHHBIC MOJIIUITHAKY, COACPIKAIIUE Y3el
OCB/YTUTOTHUTEIILHOE KOJIBIT0, CMOHTHPOBAHHEIH Ha AemIdepe. OCh 0OBITHO IPEICTABISET
co00# BaJl U3 3aKAJIEHHOM CTaJIM C OJJHUM KOHIIOM B (hopMe Modycdepsl, U O CPEACTBAMU
MOJICOCIMHECHHS K HIDKHEH KpBIIIKe, onucaHHoW B pazgene 5.1.1.(e), Ha apyrom. Ban,
OJTHAKO, MOXET OBITh COCITUHEH C THAPOJUHAMHUYCCKUM TOAMUIHAKOM. Komiblo umeer
dbopMy TabneTku ¢ mnodychepuueckuM yriyOJeHHEM Ha OIHON MOBEPXHOCTH. OTH
KOMIIOHEHTBI 4aCTO MOCTABIISIOTCS OTACILHO OT JeMIidepa.
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c) MosekynspHbIe HaCOCHI

CrienmaibHO TpeAHA3HAYEHHBIE WM MOATOTOBJICHHBIC HMUIMHIPHI C BHITOUCHHBIMH MU
BBIJJABJICHHBIMA BHYTPH CIUPATbHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTPH
oTBepcTUsIMH. THUTIOBBIMU pa3MepamMH SBISIFOTCS CIIEAYIOIINE: BHYTPSHHUH THAMETp OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), Tommuba cteHkd 10 mm (0,4 groiima) umu
Oonee, ¢ JUIMHOW, paBHON nauamerpy uiu Oombine. KaHaBku OOBIYHO HMEIOT
MIPSIMOYTOJILHOE TIOTIepedHoe cedeHre 1 rmyouny 2 mum (0,08 mroiima) nim 6osee.

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/npuemMHnky ueHTpudyru

KoMmoHeHTsI, crenuanbHo MpeHa3HadeHHbIe WIH TOJATOTOBJICHHbIE IJIS pa3MElIeHHs B
HUX COOpKH pOTOpHOH TpyObl TazoBol LeHTpHUPyru. Kopryc cocTOHT M3 KECTKOro
MWIMHAPA ¢ TOMIHON cteHkn 10 30 MM (1,2 mroiimMa) ¢ mpenu3noHHO 00paboTaHHBIMH
KOHIIaMH JUIsS YCTAHOBKM TOJANIMITHUKOB U C OJHUM WM HECKONBKUMH (IIaHUAMH IS
MoHTaka. OOpaboTaHHBIE KOHIBI NapajuleidbHBl JAPYr IPYry M TEpPHEHINKYISPHBI
MpoJoJIbHOM ocu nmiuHapa B npenenax 0,05 rpamyca unu meHee. Kopryc MoxeT Takxke
HPEACTaBIATh COOOH KOHCTPYKIHIO SYEUCTOTO THIIA I PA3MELICHUS B HEM HECKOJIBKHX
potopHbIx TpyO. Kopiryca u3rotaBirBaroTcs U3 MaTepuanoB, Kopposuectoikux k UFs, min
3alUINAIOTCSA TOKPHITHEM U3 TAKMX MaTepHaJIOB.

f) JloBymiku

CriennanbHO TipeIHa3HaUYECHHBIE WM TIOATOTOBJICHHBIE TPYyOKH BHYTPEHHUM JTHAMETPOM [0
12 MM (0,5 nroiima) st ussneuenus raza UFs u3 potopHoit TpyOb! o Metoay TpyOku [Tuto
(T.€. c OTBEpCTHEM, HANIPABICHHBIM Ha KPYTOBOM OTOK r'a3a B POTOPHOU TPyOe, K IpUMeEpY,
MOCPEICTBOM M3rnda KOHIA pajralibHO PACTOJIOXKEHHOH TpyOKH), KOTOpPBIE MOKHO
MPUKPENUTh K IEHTPANBbHON CcHCTeMe H3BJIeUeHUs Ta3a. TpyOKHM H3TOTOBIEHBI W3
MarepuanioB, kopposuectoiikux kK UFg, wWIM 3allyIaroTcs TMOKPBITUEM U3 TaKHUX
MaTepHaloB.

CrnenmaJjibHO NpeAHa3HAYeHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOTaTeJIbHbIe CUCTEMBI,
o0opynoBaHHe U KOMIIOHEHTHI JJISl HCNOJb30BaHNs HA Ta30eHTPUPYKHOM
YCTAHOBKE 10 000rallieHUI0

BBOJIHOE 3AMEYAHUE

BcmomoratensHble  CUCTEMBI, O00OpYAOBaHHE H KOMIIOHGHTBHI Ta30leHTpU]yKHOH
YCTaHOBKH MO 00OTAIICHHUIO MTPECTABIISIFOT COOOM CUCTEMbI YCTAHOBKH, HEOOXOUMBIC TS
nojaun UFs B meHTpUQYrH, IIsi CBA3M OTACIBHBIX MEHTPUPYT MEXKIY COOO0# ¢ IIebo
00pa3oBaHUs KAacKajoB (MU CTyIEHel ), 4ToObl JOCTHYb 00Jiee BBICOKOTO 00OTaIleHUs U
W3BIIEYb «IIPOAYKT» U «xBocThy UFs 13 ieHTpudyT, a Takke 000pyaoBaHue, HEOOX0AUMOE
JUTSL TIPUBEJICHUS B JICHCTBHE IICHTPU(YT WM JJIs1 YIPABJICHUS YCTaHOBKOM.

O6pryH0 UFs ncnapsercss U3 TBEpABIX BELIECTB, MOMEIICHHBIX BHYTPH I0J0TPEBaeMbIX
aBTOKJIABOB, W TIojAaeTcs B razoobpasHodl ¢opme k wLeHTpudyram uepe3 cHCTEMY
KOJUIEKTOPHBIX TPyOOnpoBoaoB kackana. «lIponykr» u «xBocte» UFs, mocTynaromue u3
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HeHTpUdyr B BHIE Ta3000pa3HBIX TIOTOKOB, TaKXXe MPOXOAST Yepe3 CHCTEMY
KOJUICKTOPHBIX TPYOOIPOBOJOB Kackaga K XOJIOJHBIM JIOBYIIKaM (paOOTaromuM IpH
temnepatype okoino 203 K (—=70°C)), rae oHM KOHJISCHCHPYIOTCS U 3aTE€M MOMEIIA0TCS B
COOTBETCTBYIOIINE KOHTEHHEPHI TSl TPAHCTIOPTUPOBKH HITH XpaHeHUs. Tak Kak ycTaHOBKa
0 00OTAIEHUI0 COCTOUT M3 MHOTHX THICSY EHTpU(]yT, COOpaHHBIX B KACKaIbI, CO3AAIOTCA
MHOTOKHUJIOMETPOBLBIC KOJIJICKTOPHBIC pr60HpOBOZIBI KaCkKaJloB C TbICA4YaMH CBAapHBIX
IIBOB, NPUYEM CXEMa OCHOBHOW 4YacTH WX COCAMHCHUH MHOTOKPATHO TOBTOPSETCS.
O06opynoBanue, KOMIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB H3TOTOBIIIOTCS C COOTIOACHUEM
BBICOKHX TPeOOBaHUI K BAKyyM-IIJIOTHOCTH M YUCTOTE 00pabOTKH.

CucreMbl moga4un/cucTEMbI 0TBOAA «IPOAYKTA» U «XBOCTOB»

CrenmanbHO TpeTHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHCTEMBI,
BKJIFOUATOIIHE:

MUTAOUINE aBTOKJIABHI (MM CTAHIMH), UcHonb3yemble aist moaaun UFs B kackausl
neHTpudyr npu gasinennu a0 100 klla (15 ¢yHT/KB. m0tiM) ¥ IpU cKopocTH | Kr/4
wim 0oJiee;

necyOauMaTophl (MITH XOJIOAHBIC JIOBYIIKHU ), UCTIONIB3yeMble s BeiBeaeHust UFs u3
KackazoB npu gasneHu 1o 3 klla (0,5 pynT/KB.m10iiM). [ecyOauMaTopbl CIOCOOHEI
oxnaxnarbes 1o 203 K (=70°C) u marpeBathest 1o 343 K (70°C);

CTaHLIMM «IPOIYKTa» M «XBOCTOB», HCIOJb3yemble il mnepememienuss UFg
B KOHTEHHEPHI.

Orta ycTaHOBKa, 0OOpyIOBaHHE M TPYOOIIPOBOABI IIOJIHOCTBIO HW3TOTABIMBAIOTCS U3
croiikux k UFs wMaTepuanoB  wiM  3alIUIIAIOTCS  TMOKPBITHEM U3  HHX
(em. TIOSICHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeny) ¢ coOI0IeHHEM BBICOKHX
TpeOOBaHMIA K BaKyyM-IUIOTHOCTH B YHCTOTE 00pabOTKH.

MainHHbIEe CHCTEMBI KOJIJIEKTOPHBIX TPYOOIIPOBOI0OB

CrenanbHO TIpeIHA3HAYCHHBIE WJIM IIOATOTOBJICHHBIE CUCTEMBI TPYyOOIPOBOJOB |
KOJUIeKTOpoB it ynepxkaHusi UFs BHYyTpM UEHTpU]YKHBIX KacKagoB. JTa ceTh
TPyOOIIPOBOIOB OOBIYHO TPENCTABISIET COOOM CHUCTEMY C «TPOWHBIM» KOJJICKTOPOM, U
KaxJas IEeHTpUu(yra coeIUHEHA C KaKABIM M3 KOJUIeKTOpoB. CliefoBareibHO, cXeMa
OCHOBHOM YacTH WX COEAMHEHHS MHOTOKpaTHO ToBTopsiercs. OHa MONHOCTBIO
m3rotaBnuBaercsi u3 crodkux K UF¢ wmarepuanoB (cm. [NOSCHUTEJIBHOE
3AMEYAHMUE x HacrosmmeMy pa3ieny) ¢ COONIOICHIEM BEICOKUX TPeOOBaHUH K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF6

CrienManbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHbIE MAarHUTHBIC WM KBaJpPYINOJIbHBIC
Macc-CIIeKTPOMETPBI, CIOCOOHBIE TIPOM3BOAUTE MPSAMON 0TOOpP MPOO MMoaBaeMoOi Macchl,
«TPOAYKTa» MM «XBOCTOB» M3 ra3oBbiX MOTOKOB UF¢ 1 o0nanaromye mOMHEIM HA00pOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yIeNbHAs pas3periaromnas CriocoOHOCTh 1Mo Macce cBoite 320;

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. coJiepKaT NOHHU3AIMOHHBIE ICTOYHUKH ¢ O0MOApANPOBKO AIIEKTPOHAMH;
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4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOIHYIO TSI U30TOMHOTO aHAIIN3a.
IIpeoOpa3zoBaTesn 4acTOTHI

[IpeoOpa3oBarenn YacTOThl (TaKKe H3BECTHBIC KaK KOHBEPTOPHI WIIM HMHBEPTOPHI),
CTEeNUANTLHO TIPeTHA3HAUCHHBIC WK MOATOTOBJICHHBIC [T TUTAHKSI CTATOPOB JABHUIrATENCH,
ompeneneHABX B moamyHkTe 5.1.2.(d), wim 9acTH, KOMIIOHEHTHI W IOACOOPKH TaKUX
npeoOpazoBareneil 4acToThl, 00IaJarOIIIE MTOJIHBIM HAOOPOM CIIETYIOIINX XapaKTEPUCTHK:

1. MHOTro(a3HbIi BeIxo[ B tuana3one ot 600 mo 2000 I';

2. BBICOKast CTaOMIIBHOCTH (CO cTabmiu3arueit yactoTsl tyuie 0,1%);
3. HU3KHE HEIMHECHHBIE UCKaXeHus (MeHee 2%);

4. ko3 duiment noneznoro aeicTus ceoiie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuncnenHoe Bblme O0OpYNOBaHHE BCTYHNAET B HEIMOCPEACTBCHHBIM KOHTaKT C
TexHojorudeckuM razoM UFs wiam HemocpelncTBeHHO ympasisieT paboToil neHTpudyr u
NPOXOKACHUEM T'a3a OT HEHTPUGYTH K HeHTpU(dyre U U3 Kackala B KacKas.

Kopposuectoiikue k UF¢ maTepuansl BKIIOYAIOT HEPIKABEIOLIYIO CTallb, AJIOMUHHM,
AITIOMUHUEBBIE CIUIaBbl, HUKEIh WIH CIUIaBhI, coaepxkarire 60% u 6oee HUKES.

CrnenmaJibHO NpeAHA3HAYEHHbIE WM MOATOTOBJCHHbIe COOPKHM M KOMIIOHEHTBI IS
UCIO0JIb30BaHUs IPU razoaug¢y3uoHHOM 000raleHnu

BBOJIHOE 3AMEYAHUE

[pu rasomuddy3smoHHOM  MeToAe  pasfeliecHHss HM30TONOB  ypaHa  OCHOBHOMU
TEXHOJIOTHYECKOW COOpPKON SABISETCS CHEIMaNbHBIA TMOPUCTHIA Tra3oaudy3noHHBIH
Oapbep, TEIUIOOOMEHHHMK IS OXJIAKIACHHUS Ta3a (KOTOpBIM HarpeBaeTcss B IpoIlecce
CKaTHsl), YINIOTHUTEIBHBIC KITallaHbl U PErYJIHMPYIOIINE KIIATaHbl, a TAKKe TPYOOIPOBOIBI.
[Tockonmpky B Ta30au¢pdy3NOHHON TEXHOJOTHH HCIOIB3yeTCs MIeCTU(MTOPUCTHIA ypaH
(UF¢), Bce obopynoBaHue, TPyOOTPOBOABI M IOBEPXHOCTH H3MEPHUTEIBHBIX IMTPHOOPOB
(KoTOpBIe BCTYHarOT B KOHTAKT C Ta30M) JOJDKHBI W3TOTABIMBATHCS M3 MAaTEPHUANOB,
coxpansiromux crabwibHOCTh Tpu KoHTakTe ¢ UFs. Tazomuddysnonnas ycranoBka
COCTOWT M3 PsiJia TAKUX COOPOK, TaK YTO MX KOJMYECTBO MOXKET OBITh BaXKHBIM ITOKa3aTeIeM
KOHEYHOTO TpeTHA3HAYCHHUS.

I'azonu¢dy3nonnsie 0apbepsl

a) CrieruanbHO TIpefHa3HAYCeHHBIC WITH [TOATOTOBJICHHBIE TOHKUE, TOPUCTHIE (DUIBTPHI
¢ paszmepom mop 100-1000 A (anrcrpem), TonmuHo# 5 MM (0,2 moiiMa) HIIH MEHbIIE, a
st TpyOuateix ¢opMm muamerpoM 25 MM (1 mroiiM) WM MEHbINE, W3TOTOBJICHHBIC H3
METAIUTMYECKUX, TOJTUMEPHBIX MM KEPAMUYSCKUX MaTepUaIIOB, Koppo3uecTokux Kk UFs,
u

b) CIIEITUATBHO TIOITOTOBJICHHBIC COCTMHEHUS WK TTOPOIITKHY IS U3TOTOBICHUS TAaKUX
¢unbTpoB. Takue COSTUHEHHS U MOPOIIKH BKIFOYAIOT HUKEIh WM CIUIABBI, COJICpKAIIUE
60% wim Oojiee HUKENA, OKCHUI alioMuHHA Wik cToiikue K UF¢ mDoIHOCTBIO
(TOpUpOBaHHBIE YTIEBOAOPOAHBIE TIOIUMEPHI ¢ YHCTOTOM 99,9% mnm Gonee, pazmepom
gacTul MeHee 10 MKM U BBICOKOM OJHOPOJHOCTBIO YaCTUIl MO KPYMHOCTH, KOTOpPHIE
CIEIUAIFHO MOITOTOBIIEHBI AJIs1 U3rOTOBIIEHUS ra3oandpy3noHHBIX OapbepoB.
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54.

Kameps! nuddysopos

CriermanbHO TIpeHA3HAYEHHBIE WM TOATOTOBIIEHHBIE TEPMETHYHBIE IMIHHIPUYECKHUE
cocyabl auamerpoM Oonee 300 mm (12 mroiiMoB) u minuHOH Oonee 900 MM (35 mroiiMoB),
WIN OpSIMOYTOJBHBIE COCYIIbI CPaBHUMBIX Pa3MEpOB, UMEIOIIME OIWH BITyCKHOM U JBa
BBHITYCKHBIX TAaTpyOKa, JUaMeTp KaKIoro w3 KOTopbix Oomee 50 mm (2 moiima), s
MOMEIeHUs B HUX ra3oauddy3noHHBIX OapbepoB, M3TOTOBICHHBIC U3 cTOMKMX K UFg
MaTepHalioB WIH 3alIUIIEHHbIC TOKPHITUEM U3 HUX, U MPeIHA3HAYCHHBIC JIJIs1 YCTAHOBKH B
TOPU30HTAIBHOM HUJIM BEPTUKAIBHOM IMOJOXKCHUU.

Kommnpeccopbl 1 razoaqyBku

CrnennanbHO TIpeJHA3HAYCHHBIE WM IIOATOTOBIICHHBIE OCEBBIC, LEHTPOOCIKHBIC WIN
00BEMHBIE KOMITPECCOPHI, HJIH Fa30lyBKH C IPOU3BOAUTEILHOCTBIO HA BCOoce 1 M*/MHH Wi
6onee UFs u ¢ naBneHnem Ha BbIXoae A0 Heckonbkux coteH klla (100 GyHT/KB. mroiim),
npeAHa3HauYeHHbIE 71 TOJITOBPEMEHHOM 3KcIutyaTanuu B cpenie UFs ¢ anexkTponBurarenem
COOTBETCTBYIOIIEH MOIMHOCTH WM O€3 Hero, a TaKkKe OTIEIbHBIE COOPKHM TaKuX
KOMIIPECCOPOB W Ta30[lyBOK. DTH KOMIIPECCOPBI U Ta30{lyBKH UMEIOT Tepenas AaBIeHus
ot 2:1 mo 6:1 u m3roraBnuBaroTcs u3 crolikux k UFs MaTepuanoB uiix MOKPHIBAIOTCS UMHU.

YiaoTHeHus Bpamialmuxcsa BajioB

CrenuanbHO TpenHa3HAYCHHBIE WM IOATOTOBJICHHBIE BaKyyMHBIE YIUIOTHEHHS,
YCTaHOBJICHHBIE HAa CTOPOHE TOJa4Yd M Ha CTOPOHE BBIXOJA MJIs YIUIOTHEHHWS Bala,
COEIUHSIOIETO POTOpP KOMIIpeccopa WM Ta3oAyBKH C IPHUBOAHBIM JIBUTAaTeleM, C TeM
4TOOBI 00ECTICUNTh HANCKHYI0 TepPMETU3AIUI0, PEI0TBPAIIAONIYI0 HaTEKaHUEe BO3AyXa
BO BHYTPEHHIOI Kamepy KOMIIpeccopa WM ra3ofayBkH, KoTopas HamonHeHa UFg. Takue
YIUIOTHEHUs] OOBIYHO TPOEKTUPYIOTCS Ha CKOPOCTh HaTekaHus OyQepHOro raza MeHee
1000 cm®/mum (60 mroiiv®/mumn).

TennoooMeHHUKHU 11 oxJakaeHus UFg

CriennaibHO MpenHa3HaYeHHBIE WM MOATOTOBJICHHBIE TEINIOOOMEHHHUKH, U3TOTOBICHHBIE
u3 croiikux Kk UFs MarepuasoB WM MOKpBITEIE MMHU (32 HCKIIOUYEHHEM HEp)KaBeIOIIeH
CTaJIn), UJTH MEIbI0, UITH JTIOOBIM COYETaHHUEM 3THX METAJUIOB U PACCUUTAHHBIE HA CKOPOCTh
M3MEHEHUs JaBJIeHUsI, onpenensiomero yreuky, meree 10 [1a (0,0015 ¢yH1/KB. OroiiM) B
yac ripu niepeniane nasienus 100 klla (15 ¢yHT/KB. Ar0iim).

CrnenmaJibHO NpeAHA3HAYEHHbIE WM MOATOTOBJICHHBIE BCIIOMOraTeJbHbIe CHCTEMBI,
000py10BaHHE U KOMIIOHEHTHI JJIsl MCIIOJIb30BaAHMS NPH ra3oaud¢y3uoHHOM
ob0oramennu

BBOJHOE 3AMEYAHUE

BcmomoratensHbie cUCTEMBI, 000pYIOBAaHHE M KOMIIOHEHTHI JJIs Ta30au((dy3UOHHBIX
YCTaHOBOK IO 00OTAIICHUIO MPEACTABNISIOT COOOM CHCTEMbI YCTAHOBKH, HEOOXOAUMBIC TS
nmonagn UFe B razoanddhy3noHHyI0 COOPKY, UTS CBSI3H OTIASTHHBIX COOPOK MEXKITY CO00M 1
obpaszoBaHus KackaZoB (WIM CTYNEHEH) C IEeNbl0 IMOCTENEHHOTO TOCTIKEHUs Oojee
BBICOKOTO O0OTallleHUs] M U3BIICUCHUS «IPOIYKTa» U «XBOCTOB» UF¢ u3 auddy3rnoHHBIX
KackaJioB. BBHly BEICOKOWHEPIIMOHHBIX XapaKTePUCTHK AU Yy3HOHHBIX KACKATIOB JIF000E
IMPEPBIBAHUC UX paGOTI)I, OCO6eHHO HX OCTaHOBKA, MPUBOAAT K CEPHLE3HLIM IMOCICACTBUAM.
CrnenoBaTelibHO, Ha Ta30AU(PPY3MOHHON YCTAHOBKE Ba)KHOE 3HAUCHUE MMEIOT CTPOTOC H
MOCTOSIHHOE TOJIIEPYKAHNE BAKyyMa BO BCEX TEXHOJIOIMUYECKUX CHCTEMAax, aBTOMATHYCCKAs
3alMTa OT aBapuil M TOYHOE ABTOMATHUYECKOE PETYJIMpPOBaHME MOTOKa rasza. Bce 3To
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5.4.1.

5.4.2.

5.4.3.

MPUBOANT K HEOOXOAWMOCTH OCHAIIEHUS YCTAHOBKH OOJBIIUM  KOJHYECTBOM
CHETMATTFHBIX H3MEPUTENBHBIX, PETYIUPYIONINX U YITPABISIONNX CHCTEM.

O6s1yH0 UF6 ucapsieTcst U3 UMIHHIPOB, TOMEIIEHHBIX BHYTPH aBTOKJIABOB, U [T0/IA€TCS B
ra3oo0pa3Hoil popMe K BXOIHBIM TOUYKAM Yepe3 CHUCTEMY KOJUIEKTOPHBIX TPYOOIpPOBOAOB
kackaga. «IIpomykt» m «xBoctbl» UFg, mocTymaromue W3 BBIXOOHBIX TOYEK B BHIE
ra3000pa3HbIX IIOTOKOB, IPOXOIAT UePe3 CUCTEMY KOJIJIEKTOPHBIX TPYOOIIPOBOJOB Kackaaa
n100 K XOJOAHBIM JIOBYLIKaM, JTMOO K KOMIIPECCOPHBIM CTaHLMSM, TIe Ta3000pa3HBIN
notok UFs cxmkaeTcs M 3aTeM NOMEINACTCS B COOTBETCTBYIOIME KOHTCHHEPHI IS
TPAaHCHIOPTUPOBKM min  xpaHeHHsA. Ilockonbky razomuddy3roHHas ycTaHOBKa II0
oOoraimeHno uMeeT OOJbIIoe KOIMYECTBO ra3oqudy3noHHBIX cOOpPOK, COOpaHHBIX B
KacKaJpl, CO3IAl0TCS MHOTOKWJIOMETPOBBIC KOJUIEKTOPHBIE TPYOONPOBOJABI KacKamoB C
TBHICSTYAMU CBAPHBIX IIIBOB, IPHYEM CXE€Ma OCHOBHOW YacCTH MX COEAMHEHHH MHOTOKPaTHO
IOBTOPACTCA. O60pyaOBaHI/Ie, KOMITOHEHTHI 1 CUCTEMBbI TPY6OHpOBOI[OB HU3TOTOBJIAIOTCA C
COOJIIOZICHNEM BBICOKMX TPEOOBaHUH K BaKYyM-TJIOTHOCTH U YUCTOTE 0OPaOOTKH.

CucreMbl Moga4Yn/CHCTEMBI 0TBOAA «IPOAYKTA» U «KXBOCTOB»

CrnenuanbHO TpeIHAa3HAYEHHBIE WM IIOATOTOBICHHBIC TEXHOJIOTHYECKHE CHCTEMBI,
crniocoOnble padortats npu aasienun 300 [1a (45 GyHT/KB. ArOWM) MM MEHEE, BKIIIOYAS:

MUTAIOIIAE aBTOKJIABHl (MJIM CHCTEMBI), HcHoib3dyemble mis mojgadun  UFe
B razoaud dhy3noHHBIC KaCKaIIbl;

JecyOauMaTophI (MITH XOJIOAHBIC JIOBYIIKH ), UCTIONB3yeMble s BhiBeaeHust UFs u3
razoandy3uoHHBIX KaCKa/lO0B;

craamun oxmkeHus, rne UFq B razooOpaznoit Gopme m3 Kackama CHKHMACTCS
Y OXJIQXKIAETCS JI0 KUIKOTO COCTOSHUS,

CTaHLIUU «IPOAYKTa» WM «XBOCTOB», HCIOJb3yeMble ais mnepemenienus UFg
B KOHTEHHEPBHL.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrenmanbHO TpeaHa3HAUYEHHBIE WM MOJITOTOBJIEHHBIE CHCTEMBI TPYOONPOBOJOB H
cucTeMbl KojutekTopoB s yaepxanusi UFs BHyTpu razonn¢y3noHHBIX KacKaloB. JTa
ceTh TPyOOTIPOBOIOB OOBIYHO MPENCTABIAET COO0H CHCTEMY C «IBOMHBIM» KOJUIEKTOPOM,
I/ie KaKaas ssyeiika coeIMHeHa ¢ KaKIBIM U3 KOJIJIEKTOPOB.

BakyyMmHbIe CHCTEMBI

a)  CHenmanbHO mpeIHA3HAYEHHBIE WM TOATOTOBICHHBIE KPYIHBIE BaKyyMHBIE
MarucCTpajvd, BaKYyMHBIC KOJUICKTOPbI W BaKYyYMHBIC HACOCBbl IMPOU3BOAUTCIBHOCTBIO
5 v /mun (175 gyt /Mun) umm Gonee.

b) BakyyMmHBIE HAacOCHI, CIIENMATBHO MPEIHA3HAYCHHBIC JUII PaOOTHI B COJEepIKaIeH
UFs atMoctepe W M3rOTOBICHHBIC M3 AJIOMUHMS, HUKENS WM CIUIABOB, COAEPIKAIINX
601ee 60% HUKENS WIK MOKPBIThIE UMU. DTH HACOCHI MOT'YT OBITh MIIM POTAIITHOHHBIMHU, WIH
HOPIIHEBBIMH, MOTYT UMETh BBITECHSIONINE U (PTOPUCTOYTIICPOIHBIC YIUIOTHEHUS, a TAKKE
B HUX MOTYT IPHCYTCTBOBATH CHIENUATIbHBIE paO0YHe KUIKOCTH.
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5.4.4.

5.4.5.

5.5.

CneuuanbHble CTONOPHBIE M PeryJIHpYoLIHe KJIANAHbI

CrnenmansHO TpeTHA3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIC WM aBTOMATHYECKHUE
CTOIOPHBIC U PETYJIMPYIOINIUE KIIAMlaHbl CUIIb(MOHHOTO THITA, U3TOTOBICHHBIC U3 CTOHKUX K
UFs matepuanos, nuametpom ot 40 mo 1500 mm (1,5 mo 59 mroiimoB) [uist yCTaHOBKH B
OCHOBHBIX W BCIIOMOTATENIBHBIX CHCTeMaX Ta30au(y3noHHBIX YCTAaHOBOK IO
00oTaIIeHHUIO.

Macc-ciekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF6

CrienManbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHbIE MAarHUTHBIC WM KBaIpPYyNOJIbHBIC
Macc-CIIEeKTPOMETPBI, CIIOCOOHBIE TIPOM3BOAUTE MPSAMON 0TOOpP MPOO MMoaBaeMoi Macchl,
«TPOAYKTa» HWIIM «XBOCTOB» M3 Ta30BbIX MOTOKOB UF¢ u obnamaronire moiHeIM HA00pOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yIeNbHAs pa3periaromnias CliocoOHOCTh 1o Macce cBbime 320;

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMa WJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. CoZiepKaT NOHU3AIMOHHBIE HICTOYHUKH ¢ 60MOAapANPOBKO AIIEKTPOHAMH;
4. COJepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO I H30TOMHOTO aHAIIN3A.
MNOACHUTEJIIbHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHonornyeckuM razoM UFs, 11060 HEmOoCpeACTBEHHO pPEryjHpyeT MOTOK B IMpenenax
Kackaga. Bce MOBepXHOCTH, KOTOpBIE BCTYHAOT B KOHTAKT C TEXHOJOTUYECKUM Ta3oM,
LEJINKOM H3rOoTaBIMBalOTCA M3 cTOMKUX K UFg MarepuanoB WM MOKPBIBAIOTCA HMHU.
Jst menet pa3gennoB, OTHOCSIIMXCS K Ta3oauddy3noOHHBIM yCTPOHCTBAM, MaTephaibl,
koppo3uectorikue kK UFg, BKIIOYAIOT HEPIKABEIOIIYIO CTallb, allFOMUHUN, aTlOMUHUEBBIE
CIUTaBbI, OKCH/I aJTFOMUHISI, HUKEIb WU CIUIaBhI, cofepxaimue 60% wmmm Oonee HUKENS, a
takke croitkue kK UFs MOTHOCTRIO (hTOpHpPOBAaHHBIC YTIIEBOJOPOIHEIC TIOTUMEPHI.

CnenuajabHO npeaHasHA4Y€HHbIC WM MOAT0TOBJICHHbLIEC CUCTEMBbI, 060py}103a}me Hu
KOMIIOHEHTHI AJIfl UCITOJIB30BAHUS HA YCTAHOBKAX a3POAHHAMHUYECCKOI0 o0oraiieHusl.

BBOJIHOE 3AMEYAHUE

B nponeccax aspoanHaMuuecKkoro oboraiieHusi cMmech razoobpaznoro UFs u sierkoro rasza
(BoIOpOX MM TEHIT) CKUMAETCS U 3aTEM MPOITYCKASTCs Yepe3 pa3AeiAIolIie 3JIEMEHTHI,
B KOTOPBIX HW30TOIHOE pa3/elieHHue 3aBepIlaeTcs IOCPEICTBOM TMOJIYYSHHS OOIBIINX
IIEHTPOOCSKHBIX CHJI TI0 TEOMETPHH KPUBOJWHEHHON CTEHKH. Y CIENTHO pa3paboTaHbl JaBa
mpoIecca 3TOr0 THIMA: MPOIECC COIUIOBOTO pa3/ieNeHHsl W MPOLECC BUXPEBON TPYOKH.
st 000X MpOIecCOB OCHOBHBIMH KOMIIOHEHTAMH KacKaia paslelieHHs SIBISIFOTCS
MWIAHAPAYIECKIE KOPIyca, B KOTOPBIX pa3MeEIIeHBl CIICIHAIbHBIE pa3lelnTebHbIC
3JIEMEHTHI (COILIA WM BUXPEBBIC TPYOKH ), Ta30BbIC KOMIIPECCOPHI U TEIFIOOOMEHHUKH JIJIS
yaaneHus oOpasyomerocss Mpu CXKaTUH Tema. g a’sponnHaMHUYecKuX YCTaHOBOK
TpeOyeTcs mebli psii TAKKX KacKaJlOB, TAK YTO UX KOJHMYECTBO MOXKET CIY)KUTh BAYKHBIM
yKazarejleM KOHEYHOTO WCHOJh30BaHHUA. [I0CKONBKY B a’poIWHAMHIYECKOM IIpOIlecce
ucnonszyercsi UFg, moBepxHOCTH Bcero 000pyJ0BaHUsL, TPYOOIIPOBOIOB M H3MEPHUTEIBHBIX
npuOOpOB (KOTOpHIE BCTYMAalOT B KOHTAaKT C Ta30M) JOJDKHBI HM3TOTABIUBATHCS U3
MaTepUaioB, COXPAHSIIONIUX yCTOMUUBOCTE ITpH KOHTakTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuniciieHHBIE B HACTOSIIIEM pa3jielie 3JIEMEHTh BCTYNAIOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHoJioruueckuM ra3zoM UFg m100 HEmocpeicTBEHHO PEryJUpPYIOT MOTOK B
npenenax kackana. Bce moBepxHOCTH, KOTOPBIE BCTYIMAIOT B KOHTAKT C TEXHOJIOTUYECKHM
razoM, IEJIUKOM H3TOTaBiIMBaloTCs U3 CcToMkux kK UF¢ MarepuanoB, Wi 3alllUIIEHBI
MOKPBITUEM W3 TaKMX MaTepwanoB. J[ms 1menell paszena, OTHOCSIIETOCS K IJIEMEHTaM
a’pOIMHAMHUYECKOTo oforaieHus, kopposuectoiikue k UFs MaTepuaibl, BKIIOYAIOT ME/Ib,
HEP)KaBEIOMIYI0 CTallb, ATIOMUHWAW, aJlOMUHUCBBIC CIUIABBI, HHUKEIh WA CIUIABHI,
conepkamue 60% nm 6osee HUKes, a Takke croiikue kK UFs monHocThio hroprpoBaHHbIE
YIJIEBOJOPOIHBIC TOTUMEPHI.

PazneauTenbHbIe cOILIA

CrnenmanbHO TIpeIHA3HAYCHHBIC WM ITOATOTOBIICHHBIC pa3IClUTEIbHBIC COIUIA W WX
cOopku. PaznenuTeNbHbIe COTUTa COCTOAT U3 MICACBUIHBIX H30THYTHIX KAHAJIOB C PalyCcoM
nsrubda meree 1 mm (006braHO o1 0,1 mo 0,05 mm), kopposuectoiikux k UFs, 1 nmeromux
BHYTPCHHIOIO PEXKYIIYIO KPOMKY, KOTOpasl pa3aeiisseT MPOTEKAIOIIMA Yepe3 COIIo Ta3 Ha
JBe (ppaKInu.

Buxpesbie TpyOKHn

CriennanbHO TpeHA3HAYCHHBIE WM TOJTOTOBIICHHBIE BUXPEBBIE TPYOKH M UX COOPKH.
BuxpeBbie TpyOKH MMEIOT HMIMHIPUYCCKYIO HIIH KOHYCO00pa3Hyto (hOpMY, H3TOTOBJICHBI
u3 koppo3uecTorkux k UFs MaTepranoB win 3alUIIeHBI TOKPBITHEM U3 TAKUX MaTCPUAJIOB
1 umerotT auameTp ot 0,5 cM A0 4 cM [IpU OTHOLIECHUHU JUIUHBI K AuameTpy 20:1 unu meHee,
a TaKke OAHO WM Oojiee TaHTEHIIMAIHLHOE BXOIHOE OTBEpCTHE. TpyOKH MOTYT OBIThH
OCHAIIIEHEI OTBOJJAMH COILJIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

[HOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAeT B BUXPEBYIO TPyOKYy MO KacaTEeNbHOW C OJHOTO KOHIA HMIIH
yepe3 3aKpyUHUBAOIINE JIOMATKN WU Yepe3 MHOTOUHCIICHHBIC TAHTCHIIMAIBLHEIC BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Kommnpeccopsl 1 razoaqyBku

CHCHI/IaJIBHO NpE€AHA3HAUYCHHBIC WM IMOATOTOBJICHHBIC OCCBBIC, ]_[eHTpI/I(i)Y)KHI)Ie HIIn
00BEMHBIE KOMIIPECCOPBl WIJIM Ta30/lyBKH, U3TOTOBICHHBIE U3 Koppo3uectoiikux k UFg
MaTepHAaNoB, UITU 3aIUIICHHBIC TOKPHITHEM U3 TAKUX MAaTEPHAIIOB, POU3BOIUTEIEHOCTHIO
Ha BXoje 2 M°/MuH 1 6onee cmecn UFs i Hecymiero rasa (BOIOPO HITH TEIHiA).

TTOACHUTEJIBHOE 3AMEYAHUE
Takue KOMITPECCOPHI U Ta30{yBKH O0OBIYHO UMEIOT Iepenaj nasienus ot 1,2:1 mo 6:1.
YnioTHeHHs BpPalaloInXcs BaJioB

CrnenuanbHO MpeTHa3HAYECHHBIC WIH ITOATOTOBJICHHBIC YIDIOTHCHUS BPAIAIOIINXCS BaJIOB,
YCTAaHOBJICHHBIE HAa CTOPOHE MOJAaYM U HA CTOPOHE BHIXOJA IJs YIUIOTHEHUS Baa,
COEIUHSIONIETO POTOP KOMIIPECCOPA WIIH POTOP Ta30AyBKH C TPUBOIHBIM JBUTATEIEM, C
TeM 4YTOOBI 00ECIeYNTh HANCKHYI0 TEePMETHU3ANNI0, MPEAOTBPAIIAOIIYI0 BBIXOI
TEXHOJIOTUYECKOT'0 Ta3a UM HaTeKaHUe BO3TyXa WK YIUIOTHSIONIETO ra3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Wil ra30/1yBKH, KoTopas 3amonHeHa cMeckio UFg u Hecymiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Tenm000MeHHHKH AJISI OXJIAKICHHUS ra3a

CHeHI/IaJIBHO MMpEaAHa3HAYCHHBIC UJIU ITOATOTOBJICHHBIC TGHHOO6M€HHI/IKI/I, HU3IroTOBJICHHBIC
us3 KOppO3I/IeCTOI>'IKI/IX k UFs MaTCpUuajioB WM 3alllUIICHHBIC TIOKPBITUEM M3 TaKHUX
MaTCpUuaioB.

Koxxyxu pa3aeasiioniux 371eMeHTOB

CHeHI/IaJIBHO MPpEAHA3HAUYCHHBIC UJIX ITOATOTOBJICHHBLIC KOXKYXHU pa3ACIAOnInuX 3JIEMCHTOB,
HU3roTOBJICHHBIC U3 KOppO3H€CTOI71KPIX Kk UF¢ MaTepuraioB WJIN 3allIUIICHHBIX TIOKPBITUEM U3
TAKUX MATCPUAJIOB, JI MIOMCIICHU B HUX BUXPCBBIX Tp}I6OK HJIN Pa3ACIIUTCIIbHBIX COIICII.

[HOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKYXH MOTYT MpPEICTaBIATh cOOOW LUIMHIPUYECKHE KaMephbl AMaMeTpoM Ooiiee
300 MM u mumHOM Oomee 900 MM WM TIPSIMOYTOJIBHBIE KaMephl CPAaBHUMBIX Pa3MEpOB H
MOTYT OBITh NpEeIHA3HAYCHbl AJISI YCTAHOBKU B TOPH30HTAJIBHOM MM BEPTUKAIBHOM
HOJIOXKEHUH.

CuctemMbl IOAAYH/CUCTEMBI 0TBOJA KIMPOAYKTA» H KXBOCTOB)
CriernanbHO TIpeHa3HadYeHHBIE WM MOATOTOBIIEHHBIE TEXHOJIIOTHYECKHE CHCTEMBI WIIH
obopymoBaHue Juisi 000TaTUTEIHHBIX YCTAaHOBOK, M3TOTOBIICHHBIE W3 KOPPO3UECTOMKUX

Kk UFs MaTCepUuajioB WK 3AIUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPHAJIOB, BKIIIOYAIOIINEC:

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WA CUCTEMBI, UCTonb3yeMblie st nofgaun UFe mos
poriecca 00oTalIeHNS;

b) JaecyonmMaTopsl (WM XOJOJHBIE JIOBYIIKH), WUCIOJNB3yEeMbIC IS BBIBEICHUS
Harpetoro UF¢ U3 mporiecca oboramieHus 11 oCe Iy oIIero nepeMeieHus;

c) CTaHLMU OTBEP)KIACHUS WM OXWKEHUs, Hcronb3dyemble U1 BbiBeneHus: UFs u3
mpoiiecca oborareHus: myteM cxkatus u nepeBoga UFq B KUIKYIO WIN TBEPIYIO
hopmy;

d) CTaHLUHU «IPOAYKT» WM «XBOCTOB», HCIONb3yemble Ui nepememienus UFg B
KOHTENHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrnenmanbHO TpeAHA3HAYEHHBIE WM  MOATOTOBIEHHBIE CHUCTEMBI  KOJIJIEKTOPHBIX
TpyOOIIPOBOIOB, W3TOTOBIIEHHBIE U3 KopposuecToWknx Kk UFs MarepuanoB wuiu
3aIlMIIEHHBIE IIOKPBITHEM M3 TAaKUX MaTtepuanos, 1 yuaepxkanus UFg BHyTpH
a’pOJMHAMHUYECKUX KacKaJoB. OTa CETb TPyOONPOBOAOB OOBIYHO IPEACTABIAET COOOM
CUCTEMY C «IBOWHBIM» KOJUIEKTOPOM, TIll¢ KaKIbI KackaJ WM Tpylna KacKaJIoB
COEIMHEHBI C KaX/IbIM U3 KOJUIEKTOPOB.

BakyymHBI€ CHCTEMBI M HACOCHI
a) CrieriuajibHO  IIpeJHAa3HAYECHHBIC WM IIOJrOTOBJCHHBIC BaKyyMHBIC CHCTEMBI,
MPOU3BOJAUTEIHLHOCTRIO HAa BXOZAE 5 M)/MHH Wi Gojee, COCTOSIINE U3 BaKyyMHBIX

MarucTpaleii, BAKYyMHBIX KOJUIEKTOPOB M BAKyYMHBIX HACOCOB, U MPEIHA3HAYCHHBIC TS
pabotsl B cogepxamux UFs ra3oBbIX cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b) BakyymHble HacoChl, CHEIUAIbHO NMpeAHa3HAYCHHbIE MM MOATOTOBJICHHBIC IS
pabotsl B conepxamux UFs ra30BBIX cpefax u U3roTOBIEHHBIE U3 Koppo3uecToiikux k UFs
MaTEepUaIOB WX 3alIUIIEHHBIX NOKPBITUEM U3 TAKUX MAaTepUasioB. B aTux Hacocax MOTyT
UCTIOJIH30BaThCS (DTOPUCTO-YTIIEPOIHBIE YIUIOTHEHHS U CTIeNUaIbHBIE pa00YHe KHUIKOCTH.

Cnelma.]n,m,le CTONMMOPHBIC U PETYJIUPYIOINHUEC KJIAlTaHbI

CrnenuanbHbIE TpeaHa3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIE UM aBTOMATHYECKHE
CTOTIOPHBIE U PETYNHPYIONINEe KiIamaHbl CHIHLGOHHOTO THIIA, W3TOTOBJICHHBIC U3
Kopposuectoiikux kK UFs MaTepualioB Wiiu 3allUIIEHHBIC TOKPBITHEM U3 TAKUX MaTEPUAJIOB,
nuamerpoM oT 40 mo 1500 MM 11711 MOHTa)Xa B OCHOBHBIX U BCIIOMOTAaTENIbHBIX CUCTEMAX
YCTAaHOBOK a3pOJIMHAMHUIECKOTO 00OTaIIeHHUS.

Macc-criekTpoMeTpbl/McTOYHUKH HOHOB 115 UFs

CrenmanbHO TpeAHA3HAUYEHHBIC MM MOATOTOBJICHHBIE MarHUTHBIE WM KBaJpyTOJIbHBIE
Macc-CIIEKTPOMETPBI, CIIOCOOHbBIE POU3BOANUTE MPSAMOM O0TOOP MPoO MmoJaBaeMoN Macchl,
«TIPOAYKTa» WM «XBOCTOB» U3 ra3zobbix NoTokoB UFs u oOnanaromniye nonHeIM HAO0pOM
CIIEIYIOINX XapaKTePUCTHUK:

1. yIeNbHAs pa3periaromnas CriocoOHOCTh 1o Macce cBoitie 320;

2. coacpkaT MCTOYHUKHM HOHOB, M3rOTOBJICHHBIC H3 HHUXpOMa WJIM MOHCIA
HJIN 3allIUIICHHBIC TTIOKPBITUEM U3 HUX, W HUKCIIUPOBAHHBIC,

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

4. COZEPIKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO AJIsI U30TOIIHOTO aHAJIN3a.
Cucremsl otaenenust UFs oT Hecymero raza

CrneuuanbHO MNpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHMUYECKUE CHUCTEMBI
s otnenenns UFg oT Hecymiero rasa (Bogopo/ia Wiy TeHs).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TpeAHa3HA4YeHBI IS cokpamieHus coiepxanus UFs B Hecymem rase
JIO OJTHOM YaCTH Ha MIJUITMOH MJIM MEHEE M MOTYT BKIIIOUATh TaKoe 000pyI0BaHUE, KaK:

a) KpUOTEHHBIE TEIJIOOOMEHHUKA W KPHOCEIapaTophl, CIIOCOOHBIE CO3/1aBaTh
temmepatypsl —120°C uiu MeHee, WiIn

b) OJIOKY KPUOTEHHOT'O OXJIAXK ICHMSI, CIIOCOOHBIE co37aBaTh Temieparypbl —120°C ninu
MeHee, WIH

C) OJIOKM pa3[eNuTENbHBIX COMNENT WM BHUXPEBBIX TpyOok miust otmeneHus UFe

OT HECYLICIO ra3sa, ujin

d) xonoaubie oBymiku UFg, ciocoOHbIe co3maBats Temmeparypsl —20°C wiu MeHee.

CrnenuajbHO NMpeAHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbl, 000pYd0BaHUE U
KOMIOHEHThI /JIfl HCHOJb30BAHUSI HA YCTAHOBKAX XHMMHYECKOro oO0OMeHa WM
HOHOOOMEHHOI0 000TraleHus

BBOJAHOE 3AMEYAHUE

HesnauntensHoe pa3nuuue W30TONOB YypaHa IO Macce TPUBOTUT K HEOOIBITUM
U3MCHEHHUSIM B PaBHOBECHUU XUMHUYECKUX PEAKLUN, KOTOPBIE MOTYT HCIOJIb30BATHCS B
KayecTBe OCHOBBI Ui pas3jielieHHs] W30TOMOB. YCIENIHO pPa3paboTaHO JBa Mpolecca:
KUIKOCTHO-XKUAKOCTHBIN XHMHYCCKIH 0OMEH M TBEPI0-KUIKOCTHBIA HOHHBIA OOMEH.
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5.6.1.

5.6.2.

B mponecce »XuAKOCTHO-KUIKOCTHOTO XMMUYECKOT0 0OMEHa B IPOTHBOTOKE MPOUCXOAUT
B3aUMOJICHCTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX HIM OPraHUYECKUX), UTO
OPUBOIUT K dPQEKTy KacKaAupOBaHMS THICAY cTaauil pasneneHus. Bognas daza cocrout
U3 XJIOpUAAa YpaHa B PACTBOPE COJSIHOM KHCIIOTBHI, OpraHuueckas (aza COCTOUT W3
9KCTPAreHTa, COAEPIKaIlero XJIOPUA ypaHa B OpraHndeckoM pactBopurene. KoHTakTHeIMU
¢wibTpaMl B pa3feiMTENbHOM KacKaJe MOTYT SBISTBCS SKHUIKOCTHO-)KHKOCTHBIE
OoOMEHHBIE KOJOHHBI (Takue, KaK MMITyJIbCHbIE KOJOHHBI C CETYAaThIMHU TapesIkaMu) WU
KHUJIKOCTHBIE IIEHTpU(YKHbIE KOHTaKTHbIE GHIbTphl. Ha 000nx KOHIAX pa3nenuTebHOro
Kacka/ia B LEeNIx oOecrevyeHus peduiokca Ha KaXIIOM KOHIIE HEOOXOIUMBI XHMUYECKUE
npeBpalieHus (OKHCICHNUE U BOCCTaHOBIIEHUE). [ TaBHAs 3aJaua KOHCTPYKIUH COCTOUT B
TOM, YTOOBI HE JOIMYCTHTh 3arpsi3HEHHUS TEXHOJOIMYECKHX OTOKOB HEKOTOPBIMH HOHAMU
METaJIOB. B CBsI3U ¢ 3TUM HCIIOJIB3YIOTCS IIACTUKOBBIC, IOKPBITHIC INIACTUKOM (BKJIFOUast
NpUMEHEHHE (TOPUPOBAHHBIX YTJIEBOJOPOIHBIX MOJMMEPOB) H/HIHM MOKPHITHIE CTEKIOM
KOJIOHHBI ¥ TPYOOIIPOBOABI.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM MPOIIECCEe 00OTAICHUE IOCTUTAETCS IIOCPEACTBOM
ajcopOIuu/necopOoiu ~ ypaHa Ha CHCHUAIbHOH, OYCHb OBICTPO JCHCTBYIOLICH
MOHOOOMEHHOW CMOJjie WM amcopOeHTe. PacTBop ypaHa B COJITHOH KHCIIOTE€ W IPYyTHE
XUMHUYCCKUEC PCArCHTHI ITPOMYCKAaOTCA 4€PE3 MUINMHIAPUICCKUEC oboraTuTebHbIE KOJIOHHBI,
cojJiepalllie YIUIOTHCHHBIC CJIOM ajcopOeHTa. Jlns mopnmep:kaHusi HENPEepPhIBHOCTH
mporiecca Heo0XoAMMa cucTeMa pedIIoKca B IENX BEICBOOOXKICHUS ypaHa 13 aacopOeHTa
00paTHO B KUK TTOTOK, C TEM YTOOBI MOKHO OBIITIO COOPATh «IIPOIYKT» M «XBOCTHDY. DTO
JOCTUTAETCS ~ MYTEM  HWCHOJb30BaHHMS  MOAXOMAIIMX  XUMHYCCKUX  PEarcHTOB
BOCCTAHOBJICHUS/OKUCIICHUSI, KOTOPBIE TIOJHOCTBIO PETEHEPUPYIOTCS B pa3felbHBIX
BHEIIHUX TETIAX M KOTOPBIE MOTYT YaCTHYHO PETeHEpHPOBATHCS B CAMHUX H30TOITHBIX
pa3leUTENIbHBIX KOJOHHAX. [IpHCcyTCTBHE B mpollecce TOpSYMX KOHIICHTPUPOBAHHBIX
PacTBOPOB COJISIHOH KHCIOTHI TpeOyeT, 4ToObI 00OpynOBaHWE OBLIO W3rOTOBIICHO M3
CHEMaIbHBIX KOPPO3UECTOWKHX MAaTepHANIOB WIIM 3alUIIEHO ITOKPBITHEM M3 TaKUX
MaTepHaoB.

KMAKOCTHO-KMIKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMHYECKHI 00MeH)

[TpOTHBOTOYHEIE KUIKOCTHO-KUIKOCTHBIC 0OMEHHBIC KOJIOHHBI, UMEIOIINE MEXaHHUYCSCKUH
CWJIOBOW BBOJ (T.€. WMIIYJbCHBIE KOJIOHHBI C CETYaTHIMH TapelKaMH, KOJIOHHBI C
TaperKkaMi, COBEPIIAOIIMMH BO3BPATHO MOCTYyNATEIbHBIE ABIDKEHUS, M KOJOHHBI C
BHYTPEHHUMH TYpPOUHHBIMH CMECUTENAMH), CHEIHaJbHO TpeAHa3HauYeHHBIE WM
MOJTOTOBJICHHBIC JIJIi O0OTaIlleHUs YpaHa C HCIOJB30BAaHUEM IPOIECCa XUMHUYECKOTO
obmeHna. JIJi1 KOpPO3MOHHOHN YCTOHYMBOCTH K KOHIICHTPHUPOBAHHBEIM PAcTBOpPaM COJITHOM
KHCJIOTBI 3THU KOJIOHHBI U WX BHYTPCHHUEC KOMIIOHCHTHI M3IOTOBJICHBI M3 MOAXOAANIUX
TJIACTUKOBBIX MAaTEPHUAJIOB (TaKHX, KaK (DTOPUPOBAHHBIC YTIIEBOIOPOIHBIC IOTUMEPHI) HITU
CTEKJIa WJIH 3alUIIEHBI TOKPBITHEM W3 TAKUX MaTepuaioB. KoJOHHBI CLIPOEKTHPOBAHBI Ha
kopoTkoe (30 ceKyH[ M MEeHee) BpeMs IPOXOKICHHS B KacKase.

Hentpudyixnbie KUIKOCTHO-KUAKOCTHbICe KOHTAKTHbIE (UIBTPHI (XMMHUYECKHIl
00MeH)

HentpudyxHele  KUIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHbIE  (HIBTPHI,  CIIEHHAIBHO
IpeIHa3HAYEeHHbIC WJIM IOATOTOBJICHHBIE Ui OOOTAallleHHA ypaHa C HCIOJIb30BaHHEM
Mporecca XMMUYEeCKoro oOMeHa. B Takux KOHTakTHBIX (PMIIBTpax MCIOJIb3YETCs BpallleHue
JUISl TIONYYCHHUS! OPTaHMYECKUX W KHUIKUX TOTOKOB, a 3aTe€M LEHTPOOekHas cuiia Ui
pasmenenust as. [l KOPpO3HOHHOH CTOMKOCTH K KOHLEHTPUPOBAHHBIM PaCTBOPAM
COJISIHOW KHCJIOTBI KOHTAKTHBIE (WIBTPHl HM3TOTABIHMBAIOTCS M3 COOTBETCTBYIOLIHX
TUTACTHUKOBBIX MaTEPHAJIOB (TaKUX, Kak (GTOPUPOBAHHEIE YTITIEBOJOPOAHBIC TOJIMMEPHI) WIIH
MOKPBIBAIOTCSI HMMH  WJIM  CTEKIOM. LleHTpudyXHble  KOHTAaKTHBIE  (HIBTPHI
CIPOEKTUPOBaHbI HAa KOPOTKoe (30 CeKyHA MM MEHee) BpeMs IIPOXO0XKICHHS B KacKase.
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5.6.3.

5.6.4.

CucreMbl u 000pyAOBaHNe /ISl BOCCTAHOBJICHHS ypPaHa (XMMHUYeCKUIl 00MeH)

a) CrnenuansHO IIpeIHa3HAYCHHBIC 150 051 MOATOTOBJICHHBIE AYEHKH
JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHHSI I BOCCTAHOBJIEHUS YypaHa H3 OJHOIO
BAJIGHTHOTO COCTOSIHHA B JIpyroe Ui oOoTalieHusl ypaHa ¢ HCIOJBb30BaHUEM IpoLecca
XHUMHYECKOro ooOMeHa. MaTepHasbl SiueeK, HaXOJsIIHecs B KOHTAKTE C TEXHOJIOTHIECKUMHU
pacTBOpaMHM, JOJDKHBI OBITh KOPPO3MECTOMKHUMH K KOHLIEHTPUPOBAaHHBIM PacTBOpaM
COJITHOW KHCJIOTHI.

[NOACHUTEJIbBHOE 3AMEYAHUE

Karomuelii oTcexk sueku MOMKEH OBITH CIPOEKTHPOBAH TakUM 00pa3oM, UYTOOBI
IPeAOTBPAaTUTh IIOBTOPHOE OKUCICHHUE ypaHa A0 00Jiee BHICOKOTO BaJIEHTHOTO COCTOSIHHUS.
Jna ynepkaHust ypaHa B KaTOAHOM OTCEKe sf4eiika MOXXET HMETh HENpPOHHMIIAEMYIO
nradparMeHHYI0 MeMOpaHy, M3TOTOBICHHYIO W3 CHEHHAIBHOIO KaTHOHHO-OOMEHHOTO
MaTepuana. KaTtoq COCTOMT M3 COOTBETCTBYIOILErO TBEPAOTO MPOBOJHHUKA, TAKOTO, KaK

rpadur.

b) CrnennansHO MpEeAHA3HAYCHHBIC HIIM MOATOTOBICHHBIC CHCTEMBI JJISI M3BIICUCHIS
U™ U3 OopraHMueckoro MOTOKA, PETYIMPOBAHMS KOHIEHTPAIMM KHUCIOTH M JUIS
3aITOJIHEHUS STYCEK IIEKTPOXUMHUYECKOIO BOCCTAHOBJICHUS Ha IIPOM3BOJICTBEHHOM BBIXO/IC
Kackasa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 060PYI0BAHHS SKCTPAKIMH PACTBOpUTENeM i oTronku U™ u3
OPTraHMYECKOI0 IMOTOKA B XKUIKUH PacTBOP, 00OPYAOBaHMS BBIIAPUBAHUS W/UIM APYTOrO
000pyIOBaHMS I TOCTIDKEHHS PETYJIMPOBKH M KOHTPOJISL BOJOPOJHOIO MOKAa3aTelss, U
HACOCOB HWJIM APYTUX YCTPOMCTB MepeHoca JUIs 3alOJHEHUS A4eeK AIIEKTPOXHUMHYECKOTO
BoccTaHoBieHUs. OCHOBHas 3ajaya KOHCTPYKIHMHM COCTOMT B TOM, 4YTOOBI H30€XaTh
3arpsi3HEHMs MOTOKA KUIKOCTH MOHAMH HEKOTOPBIX MeTaioB. CienoBaTenbHO, T€ YaCTH
000pyIOBaHUS CUCTEMBI, KOTOPbIE HAaXOSATCSI B KOHTAKTE C TEXHOJIOTUYECKHM ITOTOKOM,
M3TOTAaBIMBAIOTCS U3 COOTBETCTBYIOLINX MaTepPHAIOB (TaKHX, KaK CTEKIIO, HTOPHUPOBaHHEIE
YTJIEBOAOPOIHBIE IOIUMEPHI, CyNbdat nonudeHnna, CyabQpoH noan3Gpupa U NpONUTaHHBINH
CMOJIOH rpaduT), WK 3aINUIIEHB! TOKPHITHEM U3 TAKUX MaTepPHANIOB.

CucreMbl NOATOTOBKY MUTAHUA (XUMUYECKHii 00MeH)

CriernuajapbHO TMpeJHa3HAYCHHBIC WM TMOATOTOBJICHHBIE CHCTEMBI [UIS TPOHM3BOICTBA
MUTATENLHBIX ~ PACTBOPOB  XJIOPHIA YpaHa BBICOKOM YHUCTOTBI Ui YCTAHOBOK
0 Pa3JeNICHHIO U30TOMIOB YpaHa METOJIOM XUMHIECKOTO OOMeHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 00OpPYMAOBAaHUS IS PACTBOPEHUS, IKCTPAKIIUN PACTBOPUTEIIEM
W/UITH HOHOOOMEHHOTO 000pYIOBaHUS Il OYMCTKH, 8 TAKXKE DIEKTPOIUTHUECKHUX SUSEK
ans Bocctanosnenns U™ wmn U™ B U™. B oTuX cucTeMax NpOM3BOASTCS PAacTBOPHI
XJOpUJla ypaHa, B KOTOPBIX COAEPKUTCS JMIIb HECKOJbKO YacTe Ha MUJUIMOH
METAJUTMYECKUX BKIIFOUCHUM, TaKUX, KaK XpOM, XKeJie30, BaHAIWH, MOJUOJICH U JAPYTrUX
IByXBaJCHTHHIX WX KAaTHOHOB WJIM KAaTHOHOB C  OOINBINEH  BaJEHTHOCTHIO.
KOHCTPYKITMOHHBIE MaTePHAIIBI [T SJIEMEHTOB CHCTEMBI, B KOTOpOii oopabaTeiBactcst U™
BBICOKOH YHCTOTBHI, BKIIIOYAIOT CTEKIIO, (PTOPUPOBAHHBIC YTIIIEBOJOPOIHEBIE IMOIUMEPHI,
rpaduT, MOKPHITHINA MMOJMBUHWI-CYIb(ATHBIM HIU MOJUIPUP-CYIb(OHHBIM TUIACTUKOM
Y IPOIMUTAHHBIN CMOJIOMH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHMCJIeHMS ypaHa (XUMHUYECKUIl 00MeH)

CrieruaibHO MpeTHA3HAYCHHBIC WITH MTOATOTOBJICHHBIC CUCTEMBI ISl OKUCICHUS uBsU™
TSl BO3BPAIICHUS B KACKa/I pa3/IeJICHUs H30TOMOB YpaHa B MPOIIECCe 000TallleHUs] METOIOM
XUMHAYECKOTO 0OMEHA.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEeMBI MOTYT BKIIIOYaTh TaKoe 000py0BaHUE, KaK:

a) 000pyIOBaHWE Ui KOHTAKTHPOBAHMS XJOpa W KHCIOPOJAa C  BOIHBIMH
s¢daroeHTaMH U3 O0OPYIOBaHUS pas3felieHHUS HW30TOIOB M 3KCTPAKIUU
obpaszosasmerocs U™ B 06etHEHHbII OpPraHUYECKUii TTOTOK, BO3BPAIIAIONIMICS U3
MPOU3BOJICTBEHHOTO BBIXO/Ia KAaCKa/Ia;

b) 000pyIoOBaHKE, KOTOPOE OTIENSIeT BOAY OT COJITHOM KHUCIIOTHI, YTOOBI BOJAa H
KOHIICHTPUPOBAHHAsI COJISTHAS KHCIIOTA MOTIIH OBbI OBITH BHOBB BBEJICHBI B ITPOIIECC B
HYKHBIX MECTaxX.

BuicTpo pearupyomue HOHO0OMEHHBIE CMOJIbI/aICOPOEHTHI (HOHHBIH 00MeH)

BeicTpo  pearupyilomue HOHOOOMEHHBIE CMOJBI WIIM  aJCOPOCHTHI, CIIEHUATBHO
NpeAHa3HAuYeHHbIE WJIM TOATOTOBJICHHBIC IJIsi OOOTAllleHHs ypaHa C HUCIOJIb30BaHHUEM
TpoIiecca HOHHOTO OOMeHa, BKITIOYast IOPUCTHIE CMOJIBI MAKPOCETIATOW CTPYKTYPHI W/WIH
MeMOpaHHBIE CTPYKTYphl, B KOTOpPBIX aKTHUBHBIE TPYNIBl XHUMHYECKOTO OOMEHa
OTpaHMYCHBl TOKPHITHEM Ha IMOBEPXHOCTH HEAKTUBHON IMOPUCTOIN BCIIOMOTATENBHOMN
CTPYKTYpPBI, U APyTHE KOMITO3UTHBIE CTPYKTYPHI B JIF000H mpueMiemMoi Gopme, BKITIOYas
YaCTHITHI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aIcOPOSHTHI UMEIOT AuaMeTphl 0,2 MM HITH
MEHee M JOJDKHBl OBITh XHMHYECKHM CTOMKMMH TI0 OTHOIIGHHIO K pacTBopam
KOHIICHTPUPOBAHHOHN COJITHOM KHCIIOTHI, & TAK)KE JOCTATOYHO MPOYHBI (PU3UIECKH, C TEM
9TOOBl WX CBOMCTBAa HE YXYIOIIAJHUCh B OOMEHHBIX KOJOHHAaX. CMOJBI/aIcopOCHTHI
CIICUAJIbHO MPEAHA3HAYUCHBI JJI4 MMOJTYYCHUA KUHCTUKN OUCHDb 6LICTpOI‘O oOMeHa U30TOIOB
ypaHa (IMTENBHOCTh monyoOMeHa MeHee 10 cekyHA) W 00JamaroT BO3MOXKHOCTBIO
paboTath pu Temnepatype B quamazone ot 100°C mxo 200°C.

HNoHoo0MeHHbIe KOJOHHBI (MOHHBI 00MEeH)

Hunuanpuyeckue KoIoHHBI AuameTpoM Oonee 1000 MM Ui yaepKaHUs U TTOAIEPIKAHUS
3aIOJTHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/afCOPOCHTOB, CIICITHAIBHO MIPeIHAa3HAYCHHEIE
WIA TIOATOTOBJCHHBIC Ui OOOTAlllGHUs ypaHa C WCIOJb30BAHUEM HOHOOOMEHHOTO
mporecca. JTH KOIIOHHBI HM3TOTOBIICHBl W3 MaTepualioB (TaKWX, KaK THTaH WIH
(hTOopHpOBAaHHBIC YTJICBOJMOPOAHBIC IIONMMEPHI), CTOHKMX K KOPPO3WH, BEBI3BIBAEMOM
pacTBOpaMH KOHIICHTPUPOBAHHOW COJISHOM KHCIIOTHI, WM 3allMIICHBI MOKPBITHEM U3
TaKUX MaTepHajoB M CrocoOHBI paboTaTh HpU TeMmeparype B auamasoHe oT 100°C
no 200°C u maBnennn Boime 0,7 MIla (102 ¢yHT/KB. Aroiim).

HonoodMeHHBIE cucTeMBI peduiiokca (MOHHBII 00MeH)

a) CrierualibHO TpeIHa3HAYCHHBIE MIIM MOITOTOBICHHBIC CUCTEMbBI XUMUYECKOTO MITH
JNIEKTPOXUMHUUYECKOTO  BOCCTAHOBICHHS  JI1  pEreHepanu  pearcHTa(oB)
XUMHUYECKOTO BOCCTAHOBJICHHSI, UCIIOJBE3YeMOTO(bIX) B KacKaJax MOHOOOMEHHOTO
oboraieHus ypana.

b) CHGLIH&J'H:HO NpeaAHA3HAYCHHBIC WU TOATOTOBJIICHHBIC CUCTECMbI XUMHWYCCKOT'O NN

ANEKTPOXUMHIECKOTO OKHCICHHUS UIS pETeHepally peareHTa(0B) XHMHYECKOTO
OKHCIIEHHS, NCIONB3yeMOro(bIX) B KackaJlax MIOHOOOMEHHOT'0 000TallleHrs ypaHa.
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5.7.

5.7.1.

[NOACHUTEJIBHOE 3AMEYAHUE

B nporiecce MOHOOOMEHHOTO OGOTAIIEHHS B KAauecTBE BOCCTAHABIMBAIOMIETO KATHOHA
MOJKET MCIIONBb30BAThCS, Hampumep, TpexBaneHTHeI Tutan (Ti™), m B 3ToM ciyuae
BOCCTAHOBHTEIbHAS ~ CHCTeMa  Oyxer  BelpaGateiBath  Ti°  TOCpencTBOM
BoccTaHoBieHus Ti™.

B mporecce B kauecTBE OKUCIUTENSI MOXKET UCIIOJIL30BATHCS, HATIPUMED, TPEXBaJICHTHOE
xene3o (Fe™), m B »ToM ciyuyae cucTema okucrieHus OyjerT BeipabarteiBath Fe'
TOCpeICTBOM OKHcieHus Fe'?,

CnenuajabHO npeaHasHaA4Y€HHbIC WM MOAT0TOBJICHHbLIE CUCTEMBbI, oﬁopy)mBaHne Hu
KOMIIOHEHTBI AJIfl UCITOJIb30BAaHUSA B JIa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaXxX

BBOJIHOE 3AMEYAHUE

CymecTByOIUE CUCTEMBI JUIsI 00OTaTUTENbHBIX IPOLIECCOB C MCIIOIb30BAHUEM JIA3€POB
JeNsITca Ha IBe KaTeropuu: Te, B KOTOPBIX pabouell cpenoi sSBISIFOTCS Mapbl aTOMapHOTo
ypaHa, U Te, B KOTOPBIX paboueil cpeoii sIBASIOTCS Mapbl yPaHOBOTO coeAnHeHHus. O0mmmMu
Ha3BaHMAMHU JUI TAKUX IIPOLIECCOB SIBJISIOTCS: MIEpBask KaTeropysi — Jla3epHoOe pa3zeiieHne
M30TOMOB MO MeToxy aroMmapHbIX mapoB (AVLIS wmn SILVA); BTOpas kateropusi —
MOJIEKYJIApHBI MeTOA Ja3epHoro pasaeneHus wusoronoB (MLIS wmm MOLIS) u
XMUMUYECKasl peakiys IOCPEACTBOM HM30MpaTeNbHOM 10 M30TONAaM JIa3epHON aKTUBALMU
(CRISLA). Cucrembl, 0o0OpyAOBaHHE W KOMIIOHGHTBI [UIi YCTaHOBOK JIa3epHOTO
oOorameHrs BKIIOYAIOT: a) YCTPOWCTBA AJsl MOJAud MapOB METAJUTMYECKOTO ypaHa (IJs
n30uparenbHO  (OTOMOHHM3ALMK) WJIM YCTPOMCTBAa Ul TOAAYM IAapoOB YPaHOBOTO
coenuHECHUS (11 (DOTOMMCCOITMAITIHN WIIH XMUMHUYECKOW aKTHBAIIMH); b) yCTpoOHCTBA I
cOopa oboraieHHoro 1 00eTHEHHOTO METAJUIMYECKOTO ypaHa B KaueCTBE IIPOJYKTa» U
«XBOCTOB» B IIEPBOM KAaTErOpUH U yCTPOMCTBa I cOOpa Pa3OkKEHHBIX WM BBIMLIEAIINX
U3 PEaKLUU COEAMHCHHH B KaueCTBE «IPOJYKTa» M HeoOpabOTaHHOro MaTepHuaia B
KayecTBe «XBOCTOB» BO BTOpPOM Kareropuu; c) paboune JiazepHble CHCTEMBI I
M30HUpaTenbHOro BO30YKISHH H30TONOB ypaHa—235; u d) o6opyaoBaHue 1Jisl TOATOTOBKU
NoJayd M KOHBEPCHM NpPOAyKTa. BcnenacTBue CIOXKHOCTH CHEKTPOCKONHMH aTOMOB M
COEIMHEHUH ypaHa MOKET MOTpeOOBaThCs HCIIONB30BAHKE JIOO0H M3 psAla MMEIOIUXCS
JIa3€pHBIX TEXHOJOTHUI.

[NOACHUTEJIBHOE 3AMEYAHUE

MHuorue u3 KOMIIOHEHTOB, II€PEYUCICHHBIX B O3TOM pasjelie, BCTYMalT B
HEIMOCPEICTBEHHBIN KOHTAKT C TTapaMH METAJUTMYECKOTO YpaHa WU C KUAKOCTHIO, WU C
TEXHOJOTrn4ecKuM ra3zoM, coctosmuM u3 UFe min cmecu u3 UFg u apyrux rasos. Bcee
MMOBEPXHOCTH, KOTOPbIE BCTYIAIOT B KOHTAKT ¢ ypaHoM WU UFs, MOJTHOCTHIO U3TOTOBJICHBI
U3 KOPPO3UECTONKIX MAaTEPHATIOB MM 3aIUIIICHBI TOKPBITUEM U3 TAKUX MaTepuaioB. [[is
HeNed  pasjena, OTHOCSIIETOCSs K KOMIIOHGHTaM OOOpYJOBaHUS [UIS  JIa3epHOTO
o0oraIieHus, MaTepralibl, CTOHKHE K KOPPO3UH, BHI3BIBAEMON ITapaMH WM KUIKOCTSIMHU,
COJZIEPXKAIMMHU METAJUTMYECKUM ypaH WA YPaHOBBIE CIUJIaBbl, BKJIIOYAIOT MOKPBITHIN
OKCHJIOM HTTpHS TpadUT U TAaHTAJ; © MATSPUAJIBI, CTOWKKE K KOPpo3uH, Bbi3biBaeMoii UFs,
BKJIIOYAIOT MEJb, HEP>KABEIOUIYIO CTallb, AIIOMUHUH, aTIOMUHUEBBIC CIUIaBbl, HUKEIb WU
crutaBsbl, conepxamue 60% uukens u 6onee, u ctoiikne K UFs momHOCTRIO GTOpHpOBaHHEIE
YTIIEBOJOPOIHEIC TIOTUMEPHI.

Cucrtembl BoinapuBanust ypana (AVLIS)
CrienManbHO TpeJHA3HAYCHHBIC MM IMOATOTOBJICHHBIE CHCTEMbI BBIIAPHBAHUS YpaHa,

KOTOpBIE€ COJIEP’KaT BBHICOKOMOIIHBIE TTOJIOCOBBIE WIIM PACTPOBBIE 3JEKTPOHHO-IIyUEBbIC
NYLIKH ¢ TIepejaBacMOi MOLIHOCTBIO Ha MUILIEHb Oosee 2,5 kB1/cm.
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5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

Cucrtemsbl 1711 00pa00TKH KHIAKOMeTa/LINYeckoro ypana (AVLIS)

CrnenuanbHO MpeTHa3HAYCHHBIE WU MTOATOTOBIEHHBIE CUCTEMBI JIJIs1 00PaOOTKH KHUIKOTO
MeTasia s PacIUIaBICHHOTO ypaHa WIM YPAHOBBIX CIUIABOB, COCTOSIINE W3 THUIJICH
Y OXJI2XKIAIONIET0 000pyAOBaHUS IS TUTIICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turmn W JApyrHe KOMIIOHEHTBI O3TOM CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT
C PACILIABICHHBIM YPAHOM WX YPAHOBBIMU CIIJIaBAMU, U3TOTOBJICHBI U3 KOPPO3UECTOUKUX
U TEPMOCTOMKHMX MAaTe€pHallOB WM 3allUINCHBl IMOKPBITHEM H3 TAKUX MAaTepHalloB.
[Ipuemiiemble MaTepHaNbl BKIIOYAOT TAHTAJ, TOKPHITHIA OKCHIOM UTTPHS rpaduT, rpadur,
MOKPBITHII OKUCIIAMU JPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB WIH UX CMECSIMU.

Arperatsl 1Jis1 c00pa «IMPOAYKTAa» H «XBOCTOB» MeTAJLJIMYecKoro ypana (AVLIS)

CriermanbHO TipeHa3HauYe€HHBIE WM TTOATOTOBJICHHBIE arperatsl s cOopa «IIpOayKTay
U «XBOCTOBY» METaJUIMUECKOT'0 ypaHa B KUIKOH WK TBEpAOH dopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperatoB H3TOTOBIEHBI W3 MaTepHAIOB, CTOMKHWX K HAarpeBy M
KOPPO3HH, BEI3EIBACMOM MapaMi METAJUTMUECKOTO YpaHa WIIH KUAKOCTHIO, WU 3aIIHUIIECHBI
MOKPBITHEM U3 TAKUX MAaTEPHANOB (TaKWX, KaK MOKPBITBIA OKCUIOM UTTPHS TpaduT WiH
TaHTall) ¥ MOTYT BKIIOYATh B ce0s TPyOOIIPOBOBI, KJIATIAHbI, IITYIEPA, «KeI00a», BBOIDI,
TEMJI000MEHHUKHY U KOJUIEKTOPHBIC TUIACTUHBI JJII MATHUTHOTO, 3JIEKTPOCTATUIECKOTO UITH
JIPYTUX METOOB pa3/ieicHUs.

Ko:xyxu pazgeaurensHoro moayJst (AVLIS)

CHeHI/IaHBHO npE€aAHA3HAYCHHBIC I TIOATOTOBJICHHBIC MUINHAPUICCKUC nimn
IIPAMOYTOJIBHBIC KaMCPhI IJIA IOMCUICHHA B HUX UCTOYHHKA MapOB METAJINIMUCCKOI'O YpaHa,
3H€KTpOHHO—J’Iy‘lGBOI>i IMYHIKA U KOJUICKTOPOB (IIPOAYKTa» U «XBOCTOB)».

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH HMEIOT MHO)XECTBO BXOJHBIX OTBEPCTHUH Ui MOAAYU AIIEKTPOIUTAHUS H
BOJBI, OKHA JUIs Ja3€pHBIX IIy4KOB, COCOUHEHUI BaKyyMHBIX HACOCOB, a TakKxKe I
OUAarHOCTUKA M KOHTPOJS KOHTPOJIBHO-U3MEPUTEIbHBIX NPHOOPOB. OHH HMEIOT
NPUCTIOCOONICHUST ISl OTKPBITUSL M 3aKPBITHSA, YTOOBI OO0ECHEeYUTh OOCITY)KHBaHUE
BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoOBbIe pacmiupuTeabHbIe comia (MLIS)

CrienManbHO IpeAHA3HAUYEHHbBIE WM NTOATOTOBJICHHBIE CBEPX3BYKOBBIC PACIIUPUTEIbHbIC
comna g oxiaxaeHus cmeceir UFs m Hecymero raza go 150 K wnmm Himke u
koppo3suecroiikue k UFs.

Koanexkropel npoaykra natudgropucroro ypana (MLIS)

CHeI_[I/IaJIBHO MpEAHA3HAUYCHHBIC HUJIM IMOATOTOBJICHHBIC KOJUICKTOPBI TBEPAOTO IPOIYKTA

nsatudropucroro ypana (UFs), cocrosimue u3 QuiabTpa, KONIEKTOPOB YIOApHOTO MU
LIUKJIOHHOTO THIIA M UX coyeTaHui u koppo3uectoiikue k cpeae UFs/UFe.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopsl UF6/Hecymero raza (MLIS)

CrnenmansHO TpeIHAa3HAYCHHBIE WU MOATOTOBIICHHBIE KoMIipeccophl Ayt cmeceil UFs u
HECyIIeTo rasza s AIuTenbHoM »skcmuryaTanuu B cpene UFs. KomMmoHeHTHI 3THX
KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYLIMM TIa30M, H3TOTOBJICHBI W3
koppo3uectokux k UF¢ MaTepralioB WK 3alIUIIEHBI TOKPHITUEM U3 TAKUX MaTEPHAIIOB.

YnjorHenus Bpamaiuuxcs saaos (MLIS)

CrneunansHO MpegHa3HaYeHHbIC WIH TOATOTOBICHHBIE YIUIOTHEHHUS BPAIIAIOIINXCS BaJIOB,
YCTaHOBJICHHbIE Ha CTOPOHE MOJa4Yd M Ha CTOPOHE BBIXOJA IS YIUIOTHEHHWS Bala,
COCIMHAIONIETO POTOP KOMITpECcopa C IPUBOIHBIM JIBUTATEIEM, C TEM 4TOOBI 00ECIICIUTh
HaJCKHYI0 TEePMETH3aLUI0, MPEJOTBPALIAIONIYI0 BBIXOJ TEXHOJOIMYECKOro rasza WiIu
HaTeKaHHe BO3[yXa WIH YIDIOTHSIONIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa,
kotopas 3anoyiHeHa cmecbto UFs 1 Hecylero rasa.

Cucrtembl ¢propupoBanus (MLIS)

CriennanbHO TpeTHa3HAYeHHBIE WITH MMOATOTOBJICHHBIE cUcTeMbl 1yt propupoanus UFs
(B TBepoM coctostHun) B UFs (Ta3).

[HOACHUTEJIBHOE 3AMEYAHUE

OTU cucTeMBl MpeaHa3HavYeHbl it (GropupoBanus coopanHoro nopomka UFs B UFg B
HEJSX MOCIeAyIoero coopa B KOHTEHHEpax MPOAYyKTa HiTH JJis mogayu B O1oku MLIS ms
JMOTIONHUTENbHOTO  oboramienus. Ilpu mpuMeHEeHHWM OAHOTO TMOAXO0Ja  PEAKIUS
(hropupoBaHUS MOKET OBITH 3aBEpIlicHA B Mpeeax CHCTEMbI Pa3lICICHUs U30TOMOB, TIc
UAET peakiuss W HEMOCPEICTBEHHOE W3BJICUCHHE W3 KOJUJIEKTOPOB «IIPOIYKTa».
IIpu npuMereHNH ApyTOTO MoaxoAa mopomok UFs MokeT ObITh M3BIICUCH/TIEPEMEIIICH U3
KOJUICKTOPOB  «IPOMyKTa» B  MOAXOMAIIMA  peakTop  (Hampumep,  peaxkTop
C TICEBIIOCKMKEHHBIM CJIOEM KaTalu3aTopa, TeTMKOWIANBHBIA peakTop HIN KapoBas
OamrHs) B menax (GTopupoBaHHs. B 000mMX ciydasx HCHONB3yeTcs 00OpyIOBaHHE IS
XpaHeHUs U TepeHoca (Topa (WIM APYTHUX NpHEMIIEMBIX (TOPUPYIOIIUX PEAareHTOB)
u 11 coopa u neperoca UFg.

Macc-cniekrpomerpbl/ucrouyHuku nouos UF6 (MLIS)

CHeHI/IaJIBHO MpEAHaA3HAYCHHBIC WNJIKM MOATOTOBJICHHBIC MAarHUTHBIC WX KBAaJAPYIIOJbHBIC
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE TIPOU3BOANUTE MPAMOM OTOOP Mpod MoJaBaeMol Macchl,
«TIPOAYKTa» WJIM «XBOCTOB» M3 ra30BbIX MOTOKOB UFg 1 obnamaromye mosHeIM HA00pOM
CJIEAYIOIINX XaPAKTEPUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpikaT HMCTOYHUKH HOHOB, M3IOTOBJICHHBIC HW3 HHUXpOMa WJIM MOHCIA
HJIN 3alIAIICHHBIC ITIOKPBITUEM U3 HUX, WA HUKCIIUPOBAHHBIC,

3. COJIepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM,

4. coJiepXkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO I M30TOHOIO aHAIIN3a.
CucreMbl IOAa4YH/CHCTEMBI 0TBOAA IPOLYKTAa» H «XBOCTOB» (MLIS)

CrenmanbHO NpenHa3sHAYEHHBIE WM IOATOTOBJICHHBIE TEXHOJIOTMYECKHE CHCTEMBI HIIU

O60pyI[OBaHI/IG JJIsL 000raTUTEILHBIX YCTAaHOBOK, U3TOTOBJICHHBIC M3 KOppOBHeCTOfIKHX K
UFs MaTepuaioB, WJIN 3aUIICHHBIX ITOKPBITUCM U3 TAKUX MAaTCPUATIOB, BKIIFOUAOIIHNC:

23



5.7.12.

5.7.13.

5.8.

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WA CUCTEMBI, HCTonb3yeMblie it nofgaun UFe mos
poriecca 00oTalIeHNS;

b) JaecyonmMaTopsl (WM XOJOJHBIC JIOBYIIKH), WUCIOJNB3yEeMbIC IS BBIBEICHUS
Harpetoro UF¢ U3 mporiecca oboramieHus 11 oceIyIoero nepeMeieHus;

c) CTaHLMU OTBEP)KIACHUS WM OXKHWKEHUs, Hcronb3dyemble U1 BbiBeneHus: UFs u3
mpoiiecca oborareHus: myteM cxkatus u nepesoga UFq B KUIKYIO WM TBEPIYIO
hopmy;

d) CTaHLUHU «IPOAYKT» WM «XBOCTOB», HcCIONb3yemble Ui nepememienus UFg B
KOHTENHEPHI.

Cucremsl otaesenusi UFs oT Hecymero raza (MLIS)

CriennanbHO TpeHa3HAauYEHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otneneHust UFs oT Hecymiero raza. Hecymmm razoM MOXeET OBITh a30T, aprOH WIH IPYTOi
ras.

[OACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHHUE, KaK:

a) KPHOTEHHBIE TEINIOOOMEHHUKH WM KpPUOCENapaTophl, CIIOCOOHBIE CO3/1aBaTh
temnepatypsl —120°C unu MeHee, Uiu

b) OJIOKM KPHOTEHHOTO OXJIAXKACHUS, CIIOCOOHBIE co3aBaTh TemrepaTypsl —120°C nn
MEHee, HIIH
c) xonoHblie ToBymiku UFg, ciocoOHbIe co3naBath Temmeparypsl —20°C wiu MeHee.

Jlazepnble cuctembl (AVLIS, MLIS u CRISLA)

Ha3ep1>1 WK J1a3€PHBIC CUCTEMBI, CIICHHUAJIBHO MPEAHA3HAYCHHBIC HUJIU ITOATOTOBJICHHBIC
IJIA pa3aciiCHUs U30TOIIOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporiecca AVLIS 00BIYHO COCTOUT M3 IBYX JIa3€pOB: JIazepa Ha mapax
MeaM U Jlazepa Ha KpacuTensax. JlazepHas cucrema ansg MLIS o6pI9HO cocTOHT M3 J1a3epa,
paboratomero Ha CO» MM SKCUMEPHOTO J1a3epa M MHOTOXOA0BOH ONTHYECKOH SYeHKH
BpaIAIONINMHUCS 3epKajaMH Ha 00enX cTopoHax. /[ ma3epoB win Ja3epHBIX CUCTEM MPH
oboux mporeccax TpedyeTcst CTa0MIIN3aTop CIIEKTPOBOW YacTOTHI JJisi paboThl B TEUCHUE
JUITUTENBHBIX IEPHOIOB BPEMEHHU.

CnenuajabHO NnpeaAHasHaA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBI, oﬁopyz[m;amle H
KOMIIOHEHTBI VISl MCI0JIb30BaHMUsI HA 000raTUTEJIbHBIX YCTaHOBKaX € IVIa3MEHHBIM
pasaejIeHueEM

BBOJAHOE 3AMEYAHUE

IIpu mporecce TIA3MEHHOTO pa3ieNieH s MIa3Ma, COCTOAIIas U3 HOHOB ypaHa, MPOXOIUT
yepe3 2MIEKTPUUYECKOE T0Jie, HACTPOEHHOE HA 4acTOTy HOHHOTO pe3oHanca U™’ ¢ Tem
9TOOBl OHM B TIEPBYIO OYepe[b IMOTJIOMANHM JHEPTHI0 M YBEIMUMBAICA JUAMETP HX
IITONOPOOGPA3HEIX OopOHT. MOHBI C NPOXOXKJIEGHHEM II0 OOJNbIIEMY JHAMETPY
3aXBATHIBAIOTCA JUIA OOpa3oBaHMA NPoAykTa, oboramennoro U®°. Ilmasma, koTopas
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

o0pa3zoBaHa NOCPEICTBOM MOHU3ALMH YPAaHOBOTO Mapa, COACPKUTCS B BAKYYMHOU Kamepe
C MarHuTHBIM TIOJIeM BBICOKOH HANpsIYKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO
CBEPXIPOBOALIET0 MarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CUCTEMBI ITPOLIECCA BKIIOYAIOT
CHCTEMY T'€Hepaly YPaHOBOH IIa3Mbl, pa3AeIUTENbHBI MOAYNb CO CBEPXIIPOBOISIINM
MarHiTOM U CUCTEMbI U3BJICUCHHS MeTaa Ui cOopa «IPOoyKTa» U «XBOCTOBY.

MI/IKPOBOJ’IHOBBIC HCTOYHUKHU IHCPIUHU U AHTCHHDBI

CrenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIE MUKPOBOJHOBBIC HWCTOYHUKH
SHEPTUU U aHTEHHBI JIJISl TEHEePaIlMi WM YCKOPEHUSI HOHOB U 001aJafolie CIe Iy oIIMA
xapaktepuctukamu: dactota Bbime 30T um cpemHss BBIXOAHAS MOIIHOCTH IS
re’eparu noHoB oonee 50 kBT.

CoseHouabl 1151 BO30YK/AeHUS HOHOB

CrenmansHO TIpeAHA3HAYCHHBIC WII TIOTOTOBICHHBIC COJICHOUIBI U PATHOIaCTOTHOTO
BO30YKICHUS MOHOB B nuama3oHe uactor Oonee 100 k[ u crmocoOHBIE paboTarth mpu
cpenHeit MmomHocTH Oonee 40 kBT.

CucteMbl reHepanuy YPaHOBOH IJIa3Mbl

CrnenmanbHO TIpeHAa3HA4YeHHbIE WJIM TOATOTOBJICHHBIE CHUCTEMBI T€HEepalludl YpaHOBOM
IIa3Mbl, KOTOpBIE MOTYT COJEpXkaThb BBICOKOMOIIHBIE IIOJOCOBBIE WM PACTPOBBIC
3JIEKTPOHHO-Ty4€eBbIE MYIIKH C IIepeAaBaeMol MOIHOCTBIO HA MUIIEHE Oojiee 2,5 kB1/cM.

CucTeMbl 1J151 00padOTKH KUAKOMETAJIMYECKOT0 ypaHa

CrienuanbHO TpeHa3HAUYCHHBIC WM TOATOTOBICHHBIC CUCTEMBI 111 00paOOTKH JKUIKOTO
MeTallla JJIs PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIHME M3 TUTIIEH H
OXJIQXKTAFOIIETO 000PYOBAHUS TSI TUTJICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm w fApyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT C
pacIUIaBICHHBIM YPaHOM WM YPAHOBBIMHU CIJIABAMU, U3TOTOBJICHBI U3 KOPPO3UECTOMKHX U
TEPMOCTOWKHUX MaTepHajoB WM 3aIIMIIEHBl TOKPBITUEM W3 TaKUX MaTepUaloB.
[Tpuemiiemble MaTepuanbl BKIIOYAOT TAHTAJ, TOKPHITHIA OKCHIOM UTTPHA rpaduT, rpadur,
MOKPBITHIH OKUCIIAMH JPYTUX PEAKO3EMENIbHBIX 3JIEMEHTOB I MX CMECSIMH.

Arperatsbl 1151 c00pa «IPOAYKTA» H «XBOCTOB» METANJIMYECKOr0 ypaHa

CriennaibHO MpeJHa3HaYeHHBIE WIIH ITOATOTOBJICHHBIE arperarsl A cOopa «IpoayKTa» U
«XBOCTOB» [UI METAJJIMYECKOro ypaHa B TBepAoi ¢opme. Dtu arperatsl s cOopa
M3rOTOBJIEHBl M3 MaTEpPHAaJOB, CTOMKUX K HarpeBy M KOPPO3HMHM, BBI3bIBAEMON NapamMu
METAJUTMYECKOTO ypaHa, TaKuX, Kak TpaduT, HOKPHITHII OKCHIOM UTTPUS, NN TaHTaJ, WIH
3alIUIICHBI MOKPBITHEM U3 TAKUX MaTepHaJIOB.

Koskyxu pazaenTebHOro MoayJis
Hunuaapuyeckue Kamepbl, CIEHalbHO TNpeJHa3HadeHHbIe WM TOATOTOBJIEHHBIE IS
UCIOJb30BaHUS Ha OOOTATUTENIBHBIX YCTAaHOBKAaX C IUIA3MEHHBIM pas3felicHUeM, Ui

INOMCIICHHUA B HHUX MHNCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHCPIrETHUYCCKOTO COJICHOUAA
paanuo4acCTOThI U KOJUIEKTOPOB KIIPOAYKTA» U «XBOCTOB).
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5.9.

5.9.1.

[NOACHUTEJIbBHOE 3AMEYAHUNE

Ot KOXYXHU HMCIOT MHOKECTBO BXOIHBIX OTBepCTI/Iﬁ AJId ToJga4u BJICKTPOIIMTaHuA,
COCI[I/IHGHI/II\/'I ,E[I/I(I)(by:’)I/IOHHBIX HAaCOCOB, a TAKKEC IJIA JUATrHOCTUKU U KOHTPOJISI KOHTPOJILHO-
HU3MCPUTCIIbHBIX HpI/I60pOB. OHHU HMEIOT HpI/ICHOCO6J'I€HI/I$I IJIL OTKPBITHA W 3aKPbITHA,
9TOOBI 00ECIEeUYnTh 06CJ'Iy>KI/IBaHI/Ie BHYTPECHHUX KOMIIOHCHTOB, W H3IOTOBJICHBI W3
COOTBETCTBYIOIINX HEMArHUTHBIX MAaTCPUAIOB, TAKNX, KaK HEPKABCIOLIasa CTaJIb.

CnenuajabHO NpeaAHasHA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyuonaﬂne H
KOMIIOHEHTBI AJIA HCITOJIb30BAHUS HA YCTAHOBKAX 3JICKTPOMAIrHUTHOI'O o0oramieHusl.

BBOJIHOE 3AMEYAHUE

Ilpm >IEeKTPOMArHWTHOM TIPOIECCE HMOHBI METAJUIMYECKOTO ypaHa, IIOJydeHHbIE
MOCPEJICTBOM MOHU3AIMY ITHTAIOIIET0 MaTepraia u3 coneit (00sraao UCly), yckopstoTes u
OPOXOIAT Yepe3 MarHUTHOE IMOJe, KOTOpPOE 3acTaBiIsieT WOHBI Pa3IMYHBIX H30TOIOB
IPOXOAWUTH IO  Pa3NM4YHbBIM  HampaBieHUsM.  OCHOBHBIMH  KOMITOHCHTaMH
JIEKTPOMArHUTHOTO ~HM30TOITHOTO ~ CerapaTopa SBISAIOTCA: MarHUTHOE TIIOJIe M
OTKJIOHCHHMSI/pa3ieNeHs] U30TONOB MOHHOTO Iy4YKa, HCTOYHHKAa MOHOB C €r0 CHCTEMOH
YCKOPEHUSI, U CUCTEMBI cOOopa OTJEJICHHBIX HOHOB. BeromMorarenbHble CUCTEMBI ISl 9TOTO
mporecca  BKIIOYAIOT — CHCTEMY  CHAO)KEHHMS  MAarHUTHOW — DHEPIrHeH, CHCTEMBI
BBICOKOBOJIBTHOTO IIMTaHWA HWCTOYHHMKA HMOHOB, BAKYYMHYIO CHUCTEMY H O6HH/IprIe
CHCTEMBI XHMHUYECKOH 00paOOTKH [Tl BOCCTAHOBJICHHS ITPOTYKTA U OUYUCTKH/pEreHepaiiu
KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

3J’I€KTpOMaI‘HI/ITHLIe cenapaTopbl HU30TOIIOB, criecnuaJibHO npe€aAHa3HAUYCHHBIC
WJIK IOATOTOBJICHHBIC AJId PA3JACIICHUA U30TOIIOB ypaHa, U 060py2[0BaHI/I€ 1 KOMIIOHCHTBI
JJIA 3TOT0, BKIIIOYas:

a) HcTouHnKY HOHOB

CrenuansHo peaHa3HaAYCHHBIC WA IIOATOTOBJICHHEIE OTJENBHEIE
WJIM MHOTOYHMCJICHHBIC MCTOUYHUKHA MOHOB YpaHa, COCTOSIINE M3 MCTOYHMKA Tapa,
WOHU3aTOpPa W YCKOPWUTENS IydYKa, W3rOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTEepUaJIOB, TaKMX, KaK rpadur, HEp:KaBeroIllas CTajlb MU MEIb, U CIOCOOHBIX
obecrieunBaTh 00MTHI TOK B myuke HOHOB 50 MA wu Gonee.

b)  KomiexTopsl HOHOB

KonnexkropHble MIacTHHBL, HMEIOIIKE OBE WM Oojiee IIeNU U Ma3a, CHeHUaNbHO
IpeaHa3HaYeHHbIC WM HOATOTOBICHHBIC Ul cOOpa MyYKOB HOHOB 00OTAIIEHHOTO
1 00€HEHHOT0 ypaHa ¥ N3TOTOBJICHHBIE U3 COOTBETCTBYIOIUX MATEPUAIIOB, TAKHX,
KakK rpadut uim HepKaBerolias CTalb.

c) BakyymHbIe KOKyXH
CrieruanibHO TIpeHa3HAYCHHBIC WM TIOATOTOBIICHHBIC BaKyyMHBIC KOXKYXHU IS
AIEKTPOMAarHUTHBIX CENapaTOpOB ypaHAa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIINX

HEMAarHUTHBIX MaTePUAJIOB, TAKUX, KaK HEP)KABEIOIIas CTalb, U MPEAHA3HAUCHHBIC
1t pabotel npu nasnennu 0,1 [1a nnm Huke.
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5.9.2.

5.9.3.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CHEIHMaIbHO MpeAHa3HA4YeHB! JUISI TOMEUIeHHS B HUX HCTOYHHMKOB
WOHOB, KOJUJICKTOPHBIX IUIACTMH W BOJOOXJKAAEMBIX BKIAJbIIICH U HMEIOT
MPUCHOCOONIEHHS U1l COeAUHEHNH AN QYy3HOHHBIX HACOCOB M MPUCHOCOOJICHUS
JUISL OTKPBITHS M 3aKPBITHS B LENAX U3BJICUCHUS U 3aMEHbBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEYHUKH

CrneunansHO MpEeAHA3HAYCHHBIC WU TOATOTOBJICHHBIE MAarHUTHBIC MOJIOCHBIE
HaKOHCYHUKH, UMEIOIIHE IuaMeTp Oojee 2 M, HCIONb3yeMbIe I 0OecrieueHus
MTOCTOSTHHOT'O MArHUTHOTO TIOJIS B DJICKTPOMArHUTHOM CelapaTope U30TOMOB | IS
MepeHOca MarHUTHOTO MOJISI MEXK/TY PaCIlOIOKEHHBIMU PSAOM CerapaTopamu.

BpICOKOBOJIbTHBIE HCTOYHHKH MUTAHMS

CrienuaibHO TpeJHA3HAYCHHBIC WM TOJrOTOBIICHHBIC BHICOKOBOJIBTHBIC WCTOYHUKU
MUTaHUA JUIS WCTOYHUKOB HMOHOB, OOJaNalolIie TIOJHBIM Ha0OpOM  CIEIYHOIIUX
XapaKTepUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKHME, BBIXOJHOE HANpsHKEHHE
20000 B umm Oomee, BeIXOmHON TOK 1 A mimm Ooiee W craOWiam3anus HaMPsHKCHES
Meree 0,01% B TeueHue 8 4acos.

HcTOYHNKY TUTAHUSA 3JEKTPOMArHuTOoB

CrienuanbHO TpPEJAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC MOIIHBIC WCTOYHUKU IMUTAHUS
MOCTOSIHHOTO TOKa JUIS 3JICKTPOMArHUTOB, O0JIAJar0IINe MOJIHBIM HAaOOpOM CIIEIYFOIINX
XapaKTePUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A wimu Oonee mpu
HanpspkeHun 100 B wnm Gonee, mpu cTaOMIM3AIUMU 10 TOKY WM HANPSIKCHUIO MCHEe
0,01% B TeueHue 8 yacos.

YcTaHOBKM [JII NPOM3BOACTBA TSKEJNO BOAbI, jAeiiTepusi H JelTepHeBBIX
coeMHEHN U 000pyI0BaHNe, CIENAATBHO MPeIHA3HAYEHHOE WJIH MOATOTOBJIEHHOE
JIJISL DTOTO

BBOJIHOE 3AMEYAHUE

TspKenyro BOAY MOXHO TPOU3BOJAUTH, HCIIONB3Ys pa3lU4HbIe Mporecchl. OHAKO
KOMMEPUYECKH BBITOHBIMH SIBJISIFOTCS JIBa MPOIIECCA: MPOIECC U30TOMHOT0 0OMEHa BOJIbI U
cepoBogopoma (tportecc GS) 1 Iporecc N30TOIMHOTO 0OMEHa aMMHaKa M BOJIOPOa.

[ponecc GS ocHOBaH Ha OOMEHE BOIOPOJA U ICHTEpHsI MEXKIY BOIOH U CEPOBOAOPOIOM B
CHUCTEME KOJIOHH, KOTOPBIE SKCIUTYaTUPYIOTCS C XOJIOJAHOM BEpXHEH CeKUHel u ropsyeit
HIDKHEW cekire. Boma Teuer BHU3 MO KOJIOHHAM, B TO BpEeMsl Kak CEpPOBOJIOPOJHBIN Ta3
LUPKYJHPYET OT JHA K BEPIIMHE KOJOHH. [ CONEHCTBHS CMEUIMBAHUIO ra3a U BOJIbI
UCIIONIB3YETCA PSAJ ABIpUaThIX JOTKOB. [leiiTepuii mepemeriaercss B BOLY HpPU HUZKUX
TeMIepaTypax ¥ B CEpOBOJOPOA MPHU BBHICOKHX TemmepaTrypax. OforameHHbIe TeHTepuemM
ra3d Wik BOJa yAaJIAIOTCA U3 KOJIOHH HepBOI‘/‘I CTYIICHU Ha CTBIKEC TrOopsA4uX M XOJIOJHBIX
CEKIIM, U MpoIlecC MOBTOPSETCS B KOJIOHHAX cienyromeit crynenu. [Ipoaykt nocneaHeit
(hazer — Boga, oboramenHas aerrtepueM a0 30%, HalpaBlsIeTCS B IUCTHIUISIIHOHHYIO
YCTaHOBKY ISl TIPOM3BOJICTBA PEAKTOPHO-YHCTON TSHKENOW BOAbI, T.e. 99,75% oxucu
JleUTepus.

B mponecce oOMeHa MeXAy aMMHUAKOM M BOJOPOJOM MOXHO H3BJIEKaTh IeHTepuil u3
CUHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUIAKUM aMMHUAKOM B IIPUCYTCTBUH KaTaJlA3aTopa.
CunTe3-Ta3 nojaercss B OOMEHHbIE KOJOHHBI M 3aTeM B aMMHAYHBII KOHBepTep. BHyTpH
KOJIOHH ra3 IIOJHHUMAETCA OT JHA K BEpPLIMHE, B TO BpEeMsl KaK XUAKUN aMMHUAK TE€4ET OT
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6.1.

6.2.

BEpUIMHBI KO IHY. [leliTepuil B cuHTE3-rase JHUILAETCS BOAOPOJA M KOHLEHTPUPYETCS
B aMMHake. AMMHAK IOCTyIaeT 3aTeM B YCTaHOBKY JUI1 KPEKHHTa aMMHaKa Ha JIHE
KOJIOHHBI, TOTJa Kak ra3 coOupaeTcsi B aMMHAayHOM KOHBEpPTEpPE Ha BEpIIHHE.
Ha mocnenyromux CTyHeHSX MNPOUCXOOUT JajbHEHIIee oOorameHue, W IyTeM
OKOHYAaTeJIbHON AUCTHUIALUHN IPOU3BOAUTCS PEAKTOPHO-uUCTas Tspkenas Bopa. Ilomaua
CHHTE3-Ta3a MOXKET ObITh 0OecrieyeHa aMMHaqyHON yCTaHOBKOM, KOTOpasi B CBOIO O4epeIb
MOXeT OBITh COOpPYXXEHA BMECTE C YCTaHOBKOH Ul POMU3BOACTBA TSKETIOH BOABI MTyTEM
M30TOIHOr0 0OMEHa aMMHaKa 1 BoJopoza. B mponecce aMmMuayH0-BOIOpOJHOTO OOMEHA B
Ka4yecTBE MCTOYHHKA UCXOTHOTO JeUTEepHs MOXKET TaK)Ke MCIIOIb30BaThcs 0ObIUHAS BOJIA.

MHorue npeaMeThl KIIF0UEBOr0 000PYI0BaHUS IJIsl YCTAHOBOK 10 TIPOM3BOJICTBY TSIKEIOH
BOJIbI, UCMOJIB3YIOIUX mporecchl GS WM aMMHAYHO-BOJOPOJHOTO OOMEHA, IIMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTPAciAX HEYTEXUMHUYECKON MPOMBINUICHHOCTH.
OcobeHHO 3T0 KacaeTcsl HEOONBIINX YCTaHOBOK, MCHOAB3yommx npouecc GS. OpHako
HEMHOTHE TIpEAMETHl 00OpYJOBaHMS SIBISIOTCS CTaHAapTHBIMU. [Ipomecch  GS
1 aMMHA9HO-BOJOPOTHOTO oOMeHa TpeOyroT o0paboTKH  OONBIIMX  KOJHUYECTB
BOCIUIAMCHAIOUINXCA, KOPPO3UMOHHBIX KW TOKCHUYHBIX )KHI[KOCTeﬁ IIpy TMOBBINICHHOM
nmaBieHnd. COOTBETCTBEHHO TMpH  pa3paboTKe CTaHIAPTOB IO  HPOCKTHPOBAHHIO
Y 9KCIUTyaTaI|H JIJIsl YCTAHOBOK M 000PYAOBaHHMS, UCTIOIB3YIONIMX 3TH MPOIECCHI, CACTYET
YAENATh 00JbIIOe BHUMAHHE NOJ00PY MaTepHUajoB M UX XapaKTEPUCTHUKAM C TEM, YTOObI
00eCneunTh UTMTEIBHBIN CPOK CIIy)KObl TPH COXPAaHCHUHM BBICOKOM 0€30MacHOCTH H
HamekHocTd.  OmpejieneHHe  MacliTaboB  OOYCIIOBIMBAETCS  TJaBHBIM  00pa3oM
COOOpPaKCHUSAMH HDKOHOMHKH M HEoOXomuMocTH. TakuM oOpa3om, OojbImas dYacTh
nmpeaMETOB OGOpyaOBaHI/ISI HU3TOTOBJICTCA B COOTBETCTBHUU C Tpe60BaHI/I$IMI/I 3aKa3yuka.

Hakonen, cnemyer ortmernth, 4TO Kak B mpomecce GS, Tak W B Ipolecce
aMMHaYHO-BOJOPOAHOTO OOMEHa, MpeaMeTsl 000pYAOBaHUS, KOTOPHIE IO OTIEIHHOCTH
HE MPpE€AHA3HAYCHBI WM MOATOTOBJICHBI CIICIUAIBHO JId ITPOU3BOJACTBA TSDKEIJION BOJBI,
MOTYT COOMPAThCSI B CUCTEMBI, CICIUATBHO MTPEeIHA3HAYCHHBIC WIIH MTOATOTOBIICHHBIC IS
MIPOU3BOJCTBA TSDKEIOW BOAbL. [IpuMepamul TakuX CHUCTEM, TNPUMEHSIEMBIX B O0OWX
mpoIieccax, ABIAIOTCSA CHCTeMa KaTaJIUTHYECKOTO KPEKHHTa, WCHOJb3yeMasl B Ipolecce
oOMeHa aMMUaKa ¥ BOJOPO/Ia, M JUCTHIUISIIMOHHBIE CUCTEMBI, HCIIOJIb3YEMbBIC B MPOIIECCE
OKOHYATENFHOW KOHIEHTPAIlMM  TSDKEIOW  BOJABI, JOBOIANIEH €€ 110 YpPOBHS
PEaKTOPHO-YUCTOM.

HpeI[MeTI)I O60py,Z[OBaHI/I$I, KOTOPHBIC CIICHHUAJIBHO NNPEAHAa3HAYCHBI WJIN ITOATOTOBJICHBI JIJIA
IMpOU3BOJACTBA TSDKEJI0H BOJBI IIyTEM HCIOJb30BaHUSA 6o mnmponoecca oOmeHa BOJbBI U
cepoBOAOPOAA, hi 15 (0] mpounecca o0MeHa aMMHaKa BOAOpPOJ4a, BKIFOYAIOT:

Bo10-cepoBoiopoiHbIe 00MEHHbIE KOJIOHHBI

OOMeHHbIE KOJOHHBI, HM3TOTABIMBAaEMble M3 MEIKO3CPHUCTOM YIIEpOJUCTON CTalu
(mampumep, ASTM A516), mmamerpom ot 6 M (20 dyroB) 1m0 9wm (30 dyToB),
KOTOpBIE MOTYT JKCIUIyaTHUpOBaThCS TMpH JIaBJICHUM CBbllIe WiId paBHOM 2 Mlla
(300 dyHT/KB. OFOIM) U UMEIOT KOPPO3HOHHBIN JTOMYCK B 6 MM WM OOJIbIIE, CIIELHAIbHO
OpeAHa3HAuYeHbl WM TIOATOTOBIEHBI JJIS IPOM3BOACTBA TSKENOW BOABI IyTEM
HCIIOJIb30BAaHMUS IIPOLIECCa U30TOMTHOIO OOMEHA BOABI U CEPOBOAOPOIA.

Fa30[lyBKI/I U KOMIIPECCOPLI

OpHocryneHuaTsle, MatoHanopHsie (T.e. 0,2 MIla nnn 30 ¢yHT/KB. I10HM) HEHTPOOEKHBIE
ra3olyBKHM MM KOMIIPECCOPHI ISl LUPKYJSAIUN CEPOBOJOPOAHOTO rasa (T.e. rasa,
conaepxariero 6omee 70% H,S), cneruanbHo npeqHa3HadYeHHBIC WIH TOATOTOBICHHBIC TSI
NPOM3BOJCTBA TKEIOW BOABI IyTEM KCIIONB30BaHUS Ipolecca OoOMeHa BOABI U
CepoBOIOpO/a. OTH Ta30AyBKH WM KOMIIPECCOPHI HMEIOT IPOU3BOAUTEIHHOCTD,
NPEeBBIIAIONIYI0 WM paBHyI0 56 M'/c. (120 000 SCFM) mpw 3KCIUTyaTalui  TOJ
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6.3.

6.4.

6.5.

6.6.

6.7.

JTABJICHWEM, TpEeBHIIAmUM win paBHeIM 1,8 MIla (260 QyHT/KB. AfoiiM) Ha BXoje, U
CHA0>XCHBI CATbHUKAMH, YCTOMYMBBIME K Bo3AecTBHIO H,S.

AMMHa'lHO-BO}IOpO}IHLIe 00MeHHbIe KOJOHHDI

AMMHa4YHO-BOAOPOIHBIE OOMEHHBIC KOJOHHBI BBICOTOW Oojee WM paBHOH 35 M
(114,3 ¢pyroB) mmamerpom ot 1,5 M (4,9 dyroB) o 2,5 m (8,2 ¢yTOB), KOTOpPHIE MOTYT
JKCIUTyaTHPOBATLCS TOJ JaBJcHHEM, TpeBblmaromuM 15 MIla (2225 byHT/KB. m10iiM),
CTECIHANILHO TpeIHA3HAUYEHHbBIC WIIM TOATOTOBIICHHBIE JJISl IIPOU3BOJICTBA TSHKEIOH BOJBI
MyTEeM MCHOJB30BaHMs IMpolecca OOMEeHa aMMHaka M BOAOpPOJA. DTH KOJOHHBI MMEIOT
TaKoKe 110 MEHBIIIEH Mepe OHO 0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ AUAMETPa, YTO
U UWIMHIpPHYECKas 4YacTh, 4epe3 KOTOPYI0 MOTYT BCTaBISTHCS WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJIOHHBI U CTYIICHYATbI¢ HACOCHI

BryTpeHHUE yacTH KOJOHHBI M CTYTIEHYaThIe HACOCHI, CIIEIINAILHO TpeHa3HaAUYSHHBIE HITH
MMOATOTOBIICHHBIC JUIST KOJIOHH IS TIPOM3BOJICTBA TSHKETIOW BOMBI ITyTEM HCIOJIB30BAHIS
mporecca aMMHAYHO-BOJIOPOJTHOTO OOMeHa. BHYTpeHHHE YacTH KOJIOHHBI BKJIIOYAIOT
CIICIUAIBHO TMpPEJHA3HAYCHHBIE KOHTAKTOPHI MEXKIY CTYIEHSAMH, COICHCTBYIOIINE
TECHOMY KOHTAaKTy Ta3a W JKHAKOCTH. CTymeHYaThle HACcOCHI BKIFOUAIOT CICIHAIEHO
MpeIHa3HAYCHHBIE ITOTPY KaEMbIC B KUIKOCTh HACOCHI JIJIS IUPKYJISIITUH KUIAKOTO aMMHAaKa
B IIpeJiesiaX 00beMa KOHTAKTOPOB, HAXOISIIUXCSI BHYTPU CTYIIEHEH KOJIOHH.

YcraHoBKH 1S KPEeKMHIa aMMHaKa

YCcTaHOBKH A1 KPEKUHTa aMMHAKa, SKCIUTyaTHPYEeMbIe IO/ AaBJICHUEM, TPEBBIIIAIONINM
i paBHeIM 3 MIla (450 dyHT/KB. mroiiM), clenuaabHO —TpeAHa3HAYCHHBIC —WIIH
IMOATOTOBJICHHBIC JIA IIPOU3BOJCTBA TSDKEIJION BOJbI IIYTEM HCIIOJIB30BaHUA IIpolecca
M30TOITHOTO 0OMEHA aMMHaKa U BOJIOPOJIA.

HNudpaxpacHble aHAIM3ATOPHI NOTJIOMIEHUS

WndpakpacHpie aHaNMM3aTOpbl  TOTJIOMICHHS, CHOCOOHBIE OCYIIECTBIATh  aHAIH3
COOTHOIICHHUA MEXAY BOJAOPOJOM M JEeHTepHeM B peallbHOM MacuiTabe BpeMeHH, KOraa
KOHLICHTpAIUK IeUTepHs paBHBI WK MpeBbImaoT 90%.

Karaautnuyeckne meuu

Karanutnyeckue meun ans nepepabOTKH 00OTaleHHOT0 JEHTepUeBOro ra3a B TSKEITYIO
BOJy, CIICIUATBHO MPEeIHA3HAYCHHBIC WUIH ITOATOTOBIICHHEIE NJIS TIPOM3BOJICTBA TSKEION
BOJIBI ITyTEM HCIOIB30BaHUS MTPOIIecca M30TOTHOIO0 0OMEeHa aMMHaKa U BOJIOPOa.

YcTaHOBKH AJ151 KOHBEPCHH ypaHAa M 000pyI0BaHHe, CIIENHAJLHO NMpeIHa3HAYeHHOe
WJIM NOATOTOBJIEHHOE ISl 3TOT0

BBOJIHOE 3AMEYAHUE

B ycraHOBKax M cucTeMax AN KOHBEPCHM ypaHa MOXKET OCYIIECTBIIAATHCS OIHO WIIU
HECKOJIBKO TPEBpAIeHUH U3 OJTHOTO XMMHYECKOT0 M30TOINA ypaHa B ApPYToil, BKIOYAL:
KOHBEPCUIO KOHLEHTpaToB ypaHoBod pyasl B UOs, koHBepcuto UO3 B UO;, KOHBEpPCHIO
okuceit ypana B UF4 unu UFg, konBepcuto UF4 B UFg, kouBepcuto UFs B UF4, kOHBEpCcHIO
UF4 B MeTajuinveckuii ypaH u KoHBepcuio @ropumoB ypana B UO,. MHOrue KiroueBbie
KOMIIOHEHTHl 00OpYJOBaHMsl YCTaHOBOK JUIS KOHBEPCHMHM YpaHa XapakTepPHbI s
HEKOTOPBIX CEKTOPOB XMMHYECKOH oOpabareiBarolieil mpoMblnuieHHOCTH. Hampumep,
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7.1.

7.2.

7.3.

7.4.

BUABl OOOPYIOBaHMSA, MHCIOJIB3YEMOIO B ATHX HPOLECCaxX, MOTYT BKIIOYaTh: M€Y,
KapyceslbHbIE TeYH, PEakTOphl C IICEBJOCKMKEHHBIM CJIOEM KaTajiu3aTopa, >KapoBbIe
peakTopHble OallHHM, JKUAKOCTHBIE LEHTPUQYTH, IUCTWUISLHOHHBIE KOJOHHBI U
KHUIKOCTHO-)KUIKOCTHBIE SKCTPAKIHOHHBIE KOJIOHHBI. OIHAKO HE MHOTHE KOMIIOHEHTHI
000pyIOBaHMU HMEIOTCA B «TOTOBOM BHAE»; OOJBIIMHCTBO W3 HUX JOJDKHBI OBITh
MOJTOTOBJICHBI COTJIACHO TPEOOBaHMSIM M CIIEHU(PHUKANNAM 3aKa3uuKka. B HEKOTOpBIX
cly4asx TpeOyeTcsl YUMThIBaTh CIEHUAIbHbIE IPOEKTHbIE W KOHCTPYKTOPCKHE
0COOEHHOCTH [UI 3alllUThl OT ArpecCUBHBIX CBOICTB HEKOTOPBHIX U3 00padaThIBaeMbIX
xumuueckux Bemiects (HF, Fo, CIF; u ¢Topuns! ypana). Hakonen, cieayer OTMETHTD, 4TO
BO BCEX Ipoleccax KOHBEPCHUH ypaHa KOMIIOHEHTHI 00OpYIOBaHUSA, KOTOPBHIE OTIAEIBHO
CHELUAIFHO He MpeJHa3HaYeHbl WIK HOATOTOBIICHBI ISl KOHBEPCHH ypaHa, MOTYT OBITh
00BbEIMHEHBl B CHUCTEMBI, KOTOPBIE CIELUAIBHO IPEAHA3HAUYCHbl WIM IOATOTOBJICHBI
JUTS ICTIONIb30BaHMS B LIEJISIX KOHBEPCUH YpaHa.

CrnenmaJIbHO NpeJHA3HAYEHHbIE WJIH NMOATOTOBJICHHbIE CHCTEMbI JJIS KOHBEPCHH
KOHLIEHTPaToB ypaHoBoii pyasl B UO3

[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss KOHIIEHTpaToB ypaHoBOH pyabsl B UO3; MOXKET OCYIIECTBIIATHCS CHadaja
MOCPEACTBOM pPACTBOPEHHUSI PYJbl B a30THOM KHUCJIOT€ M 3KCTPAKUUU OYHUIIEHHOTO
reKcarupara ypaHWIIWHUTpaTa C TOMOIIBI0 TaKOTO PACTBOPHUTENS, KaK TPHOYTHI
(dhocdar. 3aTem rekcarumpar ypaHWIAHHATPaTa Ipeodpazyercs B UO; b0 mocpeicTBOM
KOHIIGHTpallUM W JEHUTpAIUH, JH00 IOCPEACTBOM HEWTpalu3alMi ra3000pa3HbIM
aMMHUAKOM JIJISl TIOJTYYCHUS TUypaHaTa aMMOHUS C MTOCHIEAYIONIEH (GUIbTpaIeid, CYIIKON 1
KaJbIIMTHUPOBAHUEM.

CHeII](la.HbHO NpeaHa3SHAYCHHbIC WM MOATOTOBJICHHbIC CUCTEMBbI 111 KOHBCPCUU U0;
B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

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

Cneunanbﬂo NpeaHA3HAYCHHbIC HJIM MOATOTOBJICHHbIC CUCTEMBbI 111 KOHBCPCUU U0;
B UOz

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcus UO3 B UO; MOXkeT ocCyLIecTBIAThCS THocpencTBoM BoccTaHoBiIeHHS UOs3
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOIOPOJIOM.

CHeII](la.HbHO NpeaHA3SHAYCHHbIC WM MOAT0OTOBJICHHbIC CUCTEMBbI 111 KOHBCPCUU U0,
B UF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcus UO; B UF4 moxer ocymecTBiaTecs mnocpeactsoM peakunn UO; ¢
ra3000pa3HbeIM propucteiM BopopoaoM (HF) mpu remmieparype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenmnajibHoO npeaAHasHA4YCHHbIC WJIH MOATOTOBJCHHbBIC CHCTEMBI /1J11 KOHBEPCUHN UF4
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UFs ocymiecTBiseTcsl MOCPEACTBOM 3IK30TEPMHUUYECKON peakiiuu
c propom B peakropHoii OamHe. UFs KOHAGHCHpYETCS M3 TOPSYMX JIETYYMX Ta30B
MTOCPEICTBOM IPOMYCKaHHUS MOTOKA ra3a 4epe3 XOJOTHYI0 JIOBYIIKY, OXJIAXKIECHHYIO JI0
—10°C. s mpomiecca TpeOyeTcss HCTOYHUK Tra3000pa3Horo ¢ropa.

CrnenmaJibHO pefHa3HAYeHHbIE WJIH NMOAT0TOBJIEHHbIe cucTeMbl 1151 koHBepcuu UF4
B MeTAJLNIMYeCKUid ypaH

[NTOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UFs; B Merauimyeckuii ypaH OCYIISCTBISETCS IOCPEICTBOM  €r0
BOCCTAHOBJICHHUSI MarHueM (KpYyIMHbIC MAPTHH) WK KaIbIllHeM (Malble mapTuu). Peakius
OCYIIECTBIISAETCS TIPH TeMITepaTypax BhIIIe TOYKHY IutaBienus ypada (1130°C).

CrnenMa/IbHO NpeIHA3HAYEHHbIE HJIH MOAT0TOBJEeHHbIE cucTeMbl 1151 KonBepcuu UF
B UO,

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UO; MOXKET OCYIIECTBISATHCS MOCPEACTBOM OJHOTO U3 TPEX MPOIIECCOB.
B nepBom nponecce UFs BoccranaBnuBaercst u rugponusyercs B UO> ¢ HCHONBb30BaHHEM
Bojiopona u mapa. Bo Bropom mpomecce UF¢ rumponmsyercs pacTBOpEHHEM B BOJIE,
JUIL OCRKJCHUSL ~ JWypaHata aMMOHHs — jgo0aBiseTcss aMMuaK, a  JdypaHar
BocctanaBiuBaetcs B UO, Bogoponom npu temnepatype 820°C. Ilpu TpeThem mpoiiecce
razoo0pasnbie UFs, CO; 1 NH; cMernBatoTes B Boge, ocaxaasi ypaHWIKapOOHAT aMMOHHSI.
YpaaunkapOOHAT aMMOHHUS CMEIIMBAeTCA C TApOM W BOJIOPOIOM IIPH TeMIepaType
500-600°C myis mpousBoacta UOs.

Konepcus UFs B UO; wyacto ocCylIecTBIs€TCS Ha NEPBOM CTYNEHH YCTAaHOBKHU
10 U3TOTOBJIEHUIO TOILIMBA.

CrnenuajabHO NpeaAHasHAYCHHbIC WJIH MOAT0OTOBJICHHBIC CHCTEMBI I/ KOHBCPCUU UFs
B UF 4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFs B UF,4 ocyiiecTBisieTcs mocpeicTBOM BOCCTAHOBJIEHHUST BOJIOPOJIOM.
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