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[ononHuTenbHbIn NpoToKon K CornaweHnto
mexay Pecnyonukon Konymbua u
MexagyHapoaHbiM areHTCTBOM NO aTOMHOW
9HEprum o NPUMEHEHUN rapaHTn B CBA3MN C
[loroBopom O 3anpeLleHnn aaepHoOro opyxua B
NNaTtuHckon Amepuke

1. Texcr JonomuurensHoro nporokoia k Cormamenuro Mexay Pecryomukoit KomymOus u
MexnyHapOoJAHBIM areHTCTBOM IO aTOMHOW PHEPrMH O MPUMEHEHUU TapaHTUH B CBS3H C
JloroBopoM 0 3ampenieHuu siIepHOTO Opykusi B JlaTHHCKOM AMepI/n(e1 BOCITPOM3BOJUTCS B
HACTOSIIIIEM JTIOKyMeHTe miisa uHpopmaruu Bcex uiaeHOB. COBET yNPaBISIOMUX OJ00pHI
HacTosAuwi JlonomHuTenbHbIN npotokon 25 HosOpsa 2004 roga. O Obuto moanucad B Bene
11 mas 2005 roxa.

2. B coorBerctBumM co crarbeil 17 JlOMONMHUTENBHOTO NMPOTOKOJIA OH BCTYMWJI B CHITY
5wmapra 2009 roma, B naeHb, korna AreHTCTBO mnoiyuywio oT KomymOGum nucbMeHHOE
YBEIOMJIEHHE O TOM, YTO 3aKOHOJATENbHBIC M KOHCTUTYIMOHHBIE TpeOoBanus KomymOum,
HEOOXOANMBIE JUTS BCTYIUICHUS B CUITY, BBIITOJTHEHBI.

! Bociipousgeneno B noxymente INFCIRC/306.



INFCIRC/306/Add.1
Annex

[JononHutenbHbIn NpoTokon K CornaweHunto
mexay Pecnyonukon Konymbusa u
MexgyHapo4HbIM areHTCTBOM MO aTOMHOW
9Heprum o NPMMeHeHUN rapaHTun B CBA3N C
[loroBopoM O 3anpeLlueHnn a0epHOro opyxua B
INNaTtuHckon Amepuke

[TPUHUMAS BO BHUMAHMUE, uto Pecny6muka KomaymOust (B nanbHelmem
umenyemas “Komym6uei”) 1 MexxayHapofHOe areHTCTBO IO aTOMHOM 3HEPruH (B JaibHEHIeM
uMeHyemoe "AreHTcTBOM") SBISIOTCS yyacTHUKamMH CorjaleHust O MPUMEHEHUU TapaHTUi B
cBsi3u ¢ JloroBopoM o 3ampenieHuu siiepHoro opyxkus B JlatuHckoit Amepuke (B fanbHeiem
uMmeHyemoro "CormnaleHueM o rapanTusax'"), KOTopoe BCTYNHIIo B cuity 22 neka0ps 1982 rona u
KOTOPOE B COOTBETCTBUU C corjamieHreM myreM OOMeHa nucbMamu, KOTOPOE BCTYIHJIO B CHITY
13 uronss 2001 roga, Takxke NpUMEHseTCs B CBS3U C J[oroBopoM 0 HepacmpoCTpaHEHUH
AJIEPHOTO OPYKHUS;

YUUTBIBAS sxenanue MEXIyHApOAHOTO COOOMIECTBA emie Ooiee YKPEeNUTh PEXUM
A7IEPHOTO HEPACIIPOCTPAHEHHUS ITyTEM HOBBIIIEHUsI IEHCTBEHHOCTH U 3(P(PEKTUBHOCTH CHCTEMBI
rapaHTuii ATeHTCTBa;

HAIIOMUMWHAS, uro AreHTCTBO NpH OCYLIECTBIEHUM TapaHTHHA JOJDKHO YYHTBIBATh
HEOOXOIMMOCTb: M30eraTb CO3/aHMs MPENATCTBUM AKOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pasButuio KomymMOuu WM MeXIyHapOIHOMY COTPYAHHYECTBY B OOJACTM MHPHOM sepHOM
NeATENIbHOCTH; COOMIONAaTh JEHCTBYIOIIME IIOJIOKEHUs B OOJAacTH OXpaHbl  3/10pPOBBS,
0e30macHOCTH, (PU3NUECKOM 3aIUTHI, a TAKXKE APYTUe JeHCTBYIOMNE TpeOOBaHUS O€30MaCHOCTH
U 1IpaBa OTAENBHBIX JMLL; U IPUHUMATh BCE MEPBHI 110 3aALIUTE KOMMEPUYECKUX, TEXHOJIOIMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TAaKXKEe IPYrod KOH(pHICHIMAIbHOW HH(OpMALUH, KOTOpas
CTaHOBUTCS €My U3BECTHOM;

[TPUHUMASA BO BHUMAHHME, uyto wyactora npOBEIECHHWS W WHTEHCUBHOCTh
MEpOTIPHUSITUH, YKa3aHHBIX B HacTosieM [IpoTokose, OyIyT moiep>KuBaThCs HA MUHUMATIHbHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JEUCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBa;

HACTOSAIIUM KomymOust 1 ATEHTCTBO COTJIACHINCH O HHKECIIETYIOIEM:



CBs3b MEXAY HACTOAIIUM ITPOTOKOJIOM
N COI'JTAIIEHUEM O I'APAHTHUSAX

Cratbs 1

[Tonoxxenust CormnameHus 0 rapaHTHIX IPUMEHAIOTCA K HacTosimeMy IIporokonry B TOoi Mepe, B
KAKOW OHU COOTBETCTBYIOT IOJIOXKEHUSIM HacTosuero IIporokosna u coBMeCTUMBI ¢ HUMU. B ciayuae
OPOTHUBOpEUUs MEXAy MojoxeHusiMu CorjameHus O TapaHTHSIX W IOJO0KEHUSIMH HAaCTOSILIETO
IIpoTokomna NpUMEHSIOTCA MOJIOKEHUs HacTosmero IIpoTokona.

HPEJOCTABJIEHUE NHOOPMAIIUN

Cratps 2

a. KOJ’IyM6I/I$I npeaoCTaBIsICT AFeHTCTBy 3as1BJICHUC, COACPIKALIICC:

)

vi)

OO0mee onvcanne W WH(POPMALIMIO, YKa3hIBAIOIIYI0O MECTO MPOBEACHUS OTHOCSIIUXCS K
SJIEPHOMY TOIUTMBHOMY HHKITy Hay4YHO-HCCIIETOBATENECKUX U OMBITHO-KOHCTPYKTOPCKIX
paboT, He CBA3aHHBIX C AJEPHBIM MaTEPHUATOM, OCYIICCTBISIEMBIX TIe-TH00, KOTOpPEIE
(UHAHCUPYIOTCS, TOMYYHIM KOHKPETHOE pa3pelieHHe WIH KOHTPOIUPYIOTCS WU
OCYIIECTBIISIOTCS OT mMeHn KomymOunmn.

OmnpeneneHHy0 ATeHTCTBOM Ha OCHOBE OXKHACMOTO TIOBBIIICHUS JCHCTBCHHOCTH WU
s pexTuBHOCTH U corytacoBaHHyIo ¢ KomymOueit nHbopmariiio o Kacaromeicst rapanTuit
3KCHHyaTaHHOHHOﬁ ACATCIBHOCTH Ha YCTAHOBKAX MW B MCECTaX HAXOXACHHA BHC
YCTaHOBOK, IJI¢ OOBIYHO UCIIOJIB3YETCS SIIEPHBIA MaTepHall.

OO11€ee onucaHue KaXKI0ro 34aHKs Ha KaKIOM INIOMIAAKe, BKIIIOYasl €ro MCIIOIb30BaHuE,
U, €CIIA 3TOr0 HEIOCTATOYHO - OMHMCAHHE €r0 COACPKUMOT0. DTO OIMUCAHUE BKIIOYACT
KapTy TakoW IIOLIAJKH.

Onmcanne Macmraba omepandid Uis  KakKIOTO MeCcTa HaXOKIeHHsS, HMMEOIEro
OTHOIIIEHHUE K JIeATEeIbHOCTH, YKa3aHHOU B [Ipunoxkenun I k HacTosimeMy [IpoTokoy.

Hudopmaruio, yKa3blBaOIIYI0 MECTO HAXOKICHHUS, KCILTyaTAl[AOHHOE COCTOSHUE M
OIICHOYHBIC TOJIOBBIC IPOU3BOJCTBCHHBIC MOINHOCTH YPAHOBBIX PYJHUKOB U
000TaTUTENHHBIX YCTAHOBOK U TOPUEBBIX 0OOTATUTENBHBIX YCTAHOBOK U CYIICCTBYIOIIHN
roJIOBOW 00BEM NPOM3BOJACTBA TAKHUX PYJHHKOB W OOOTaTHTENHHBIX YCTAHOBOK JUIS
KonymOun B menom. KomymOus mpemocTaBiiseT 1O 3ampocy ATEHTCTBAa JaHHBIE O
CYIICCTBYIONIEM TOJIOBOM 00BEME TMPOU3BOJCTBA  OTHCIBHOTO  PYIHHUKA WU
oboratutensHON ycTaHOBKHU. [IpemocraBiieHne 3Tol MHGOpMANUKH HE TpeOyeT BEICHUS
nopoOHOTo y4eTa sIIEpHOT0 MaTepuana.

HNudopmaruio 0OTHOCUTETHHO UCXOTHOTO MaTepuana, KOTOPBIN eIlle He JOCTHUT COCTaBa
YUCTOTHI, KOTOPBIE ACNAI0T €0 MPUTOIHBIM ISl U3TOTOBJICHUS TOIIMBA WU U30TOITHOTO
oborarnieHns, BKIOYArOIIyIO:

a) KOJIMYECTBA, XUMHUYECKHA COCTaB, WCIOJIb30BAaHUE WM MPEANOJIaracMoe
WCIIOJI30BaHHE TAKOTO MaTepHaia, He3aBUCUMO OT €ro SICPHOTO WM HESIEPHOTO
HCIIOJIB30BaHUA, I KaXXIA0Iro MECTa HaAXO0XJICHUA B KOJIYM6I/II/I, B KOTOpOM TaKoM
MaTepual MPUCYTCTBYET B KOJMYECTBAX, MPEBBIMIAIONIUX JECATh METPUUCCKUX
TOHH ypaHa W/WIM JABaJIaTh METPUYCCKUX TOHH TOPHS, a A JAPYTHX MECT
HaXOXKICHUS C KONMYECTBaMHU Oojiee OJHONH METPUYECKOW TOHHBI - ofIee
konmuecTBo i KomymOuu B 1enoM, eciid 3TO 00Iee KOJWYECTBO MPEBBIIIACT
JIECATh METPUYCCKMX TOHH YypaHa WM JBaalaTh METPUYECKUX TOHH TOPHSL.
[IpenocraBnenne 31Ol WHOOpPMAIMK HE TpeOyeT BeIeHUS MOAPOOHOTO ydeTra
SIEPHOTO MaTepuaa;



vii)

viii)

b) KOJINYECTBa, XWMHMUYECKHUA COCTAaB W TNYHKT Ha3HAYeHUs KaXKJIOW HKCIOPTHOMH
IIOCTaBKH U3 KOJIYM6I/II/I TaKOro Marcpuaja IJIsI KOHKPETHBIX HEAACPHBIX uenef/i B
KOJIMYECTBAX, MPEBBIIIAIONINX:

1)  ;ecsaTh METpHUYECKHX TOHH YpaHa, WIH ISl TIOCTIEeIOBATEIFHBIX AKCIIOPTHBIX
MIOCTaBOK ypaHa w3 KomymMOWm B OHO M TO € TOCYAapCTBO, Ka)Kaas W3
KOTOPBIX MEHEE ACCITH METPUUECKUX TOHH, HO CYMMa KOTOPBIX MPEBBIIIACT
JIeCSITh METPUIECKIX TOHH B TE€USHHE TO/Ia;

2) JIBa/IlIaTh METPUYECKUX TOHH TOPHS, WIW IS  TOCJIEeA0BaTEIbHbIX
AKCIIOPTHBIX MOCTABOK Topus u3 KomymOum B OAHO M TO K€ TOCYIapCTBO,
KaXJass U3 KOTOPBIX MEHEE [BaJUaTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBBIIAET JBAATh METPUUYECKHUX TOHH B TEUEHHE I0/1a;

C) KOJIM4ECTBA, XUMHUYECKUHN COCTaB, MCCTO HAXOXIACHHA B HACTOALICC BpPEMA U
HCIIOJIB30BAHUE WK [MpEArojaraeMoc HMCIOJb30BaAHUC Ka)KI[OI\/’I HMHOpTHOﬁ
IIOCTaBKH B KOJ'IYM6I/IIO TAaKOI0 MaTepurajia AJIsI KOHKPCTHLIX HCAACPHBIX ueneﬁ B
KOJIMYCCTBAX, NPCBLIIAIOIINX

1) ACCATH MCTPUUCCKUX TOHH YypaHa, WU [JI MOCJICA0OBATCIIbHBIX UMIIOPTHBIX
INOCTaBOK YypaHa B KOJ’IYM6I/IIO, Kaxkaass M3 KOTOPbIX MCHEC [OCCATU
MCTPUYCCKUX TOHH, HO CyMMa KOTOPBIX IPEBBIMACT ACCATH MCTPUUYCCKUX
TOHH B TCUCHHC roja,

2)  [nmBaiaTb METPUYECKUX TOHH TOPHS, WM M TOCIEIOBATeIbHBIX
MMIIOPTHBIX TIOCTaBOK Topusi B KomymOmio, kaxkgasi M3 KOTOPBIX MeHee
JIBAIIATH METPUUYCCKUX TOHH, HO CyMMa KOTOPBHIX IPEBBIIIACT IBAIIATh
METPUYECKUX TOHH B TEUCHUE TOJIa;

npu TOM IIOHMMAaHHH, UYTO MPCACTABICHUC I/IH(l)OpMaLII/II/I O TakKOM Marepualjie,
MMPpEAHA3HAYCHHOM [UIA HEAACPHOI'O HCIIOJIB30BaHHUA, IIOCJIC TOro KakK OH JOCTHUIHET
OKOHYATEeJIbHOM (I)OpMI:I CBOCTO HEAACPHOI'O UCITIOJIb30BaHNA, HE Tpe6yeTc>1.

a)  uHpOpPMALMIO OTHOCUTEIHBHO KOJHMYECTB, BHIOB HCIOJB30BaHUA U MECT
HaXOXKJICHUS SEPHOTO MaTepuaia, OCBOOOKICHHOTO OT FAPAHTHI B COOTBETCTBUH
co ctarbeit 36 CornaimeHus o rapaHTusx;

b)  WHpOPMAIMIO OTHOCHTENBHO KOJIMYECTB (KOTOpasi MOXKET UMETh (OpPMY OLICHOK) H
BUJIOB HCIOJB30BaHMS B KaXKIOM MECTe HAXOXJICHUS SJCPHOTO MaTepuana,
OCBOOOX/IEHHOTO OT TapaHTUil B COOTBETCTBUHU cO cTarbed 35 b) CormameHus o
rapaHTUsIX, HO elle He HaXOJIIerocs B OKOHYATEIbHOH (QopMe i HEesIEepPHOTO
WCTIONIb30BaHUs, B KOJHMYECTBAX, IMPEBBINIAIOIINX YKa3aHHbIE B CTaThe 36
Cormamenuss o rapadtwsax. llpemocTtaBienme 3Toil MHGOpManuu HE TpedyeT
BEICHUS MMOIPOOHOTO yueTa sIEPHOTo MaTepHaia.

HNHdopmMaruio OTHOCUTENFHO MECTa HaXOXKACHHUS WK JanbHeime 00paboTKH 0TX0I0B
CpPEOHEr0  WIM  BBICOKOTO  YPOBHS  aKTHBHOCTH, COJAEP)KAIMX  IUIyTOHHH,
BBICOKOOOOTAIIEHHBIH ypaH WM ypaH-233, B OTHOLIEHHWH KOTOPBIX TPUMEHEHHE
rapaHTuii ObIJIO MPEKpaIIeHO B COOTBETCTBUH cO cTatbeil 11 CormameHus o rapaHTHsX.
Jns uenn naHHOTO TyHKTa "HanbHelmmas oOpaOoTka" He BKIIIOYAET IEepPEyNMaKOBKY
OTXOJIOB WJIM WX JajbHeilllee KOHOWUIIMOHUPOBaHHE, He IMpelycMaTpHuBarollee
paszzeneHus 3JEMEHTOB, I XpaHEHHsI UM 3aXOPOHEHUSI.

Crnenyromyto  MHQOPMAIHIO OTHOCHTEIBHO  COTJIACOBAHHOTO  OOOpYIOBaHHUA U
HEesIIEpHOT0 MaTepuaia, nepedncieHubix B [Ipunoxenun II:



a) M0 KaXIOH OKCIOPTHOW TocTtaBke w3 KomymOmm Takoro oOOpyaoBaHWS U
MaTepuaa: uAeHTH(UKALUSA,  KOJIMYECTBO,  MECTO  MPEIIoJIaraeMoro
WCIIONB30BaHMsI B TOCYJApCTBE-TIOJIyYaTee M Jara WIX B COOTBETCTBYIOIIUX
CITydasiX OXKHJaeMasi JaTa SKCIIOPTHOW ITOCTaBKU;

b) 1o KOHKpeTHOMY 3ampocy AreHTCTBa, noArBepkaeHue KomymOmelh Kak
UMIIOPTUPYIOIUM TOCyIapCcTBOM HH(OpMaMu, NPENOCTaBICHHOH AreHTCTBY
JIPYyTUM TOCYJapCTBOM B OTHOIICHWH JSKCIOPTa TaKOro OO0OpYAOBaHUS U
Mmarepuaia B Komymoutio.

x)  OOmue mmaHel Ha MOPEACTOSIIUHA NECSITWIETHUH TEpPHONA, WMCEIOIINE OTHOIIEHHE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IIMKJIA (BKIIOYAs IUIAHMPYEMBIE OTHOCSIIUECS K
SEPHOMY TOIUTMBHOMY IMKITy Hay4HO-HCCIIEIOBATENLCKUE U OTIBITHO-KOHCTPYKTOPCKHE
paboThl), KOrJa OHHM YTBEP)KACHBI COOTBETCTBYIOIIMMH KOMIIETEHTHBIMH OpraHaMH B
Komym6un.

KonmymOuss mpumaraer Bce pasyMHBbIE YCHIUS, C TeM 4YTOOBI TPEAOCTaBUTh ATEHTCTBY
CIIeMYIONTy 10 HH(OPMAIIHIO:

1) olmiee onucaHue M WHPOPMALMIO, YKa3bIBAIOIIYI0 MECTO MPOBEACHHS OTHOCAIINXCSA K
AJEPHOMY TOIUIMBHOMY LUKy Hay4YHO-HCCIIEOBATENbCKUX U ONBITHO-KOHCTPYKTOPCKUX
paboT, He CBs3aHHBIX C SIICPHBIM MAaTEPUANIOM, KOTOpPhIe KOHKPETHO OTHOCSTCSA K
o0orameHuio, rnepepadoTke SAAEPHOTO TOIUIMBA WK K 00pabOTKEe OTXOAOB CPEAHEro WK
BBICOKOI'O YPOBHS aKTHBHOCTH, COZAEP KAIUX IUTyTOHUH, BBICOKOOOOTAIIIEHHBIN ypaH WiIn
ypaH-233, ocymecTBisieMbIX rae-mi6o B Koaym6un, Ho KoTopble He GUHAHCHPYIOTCS, HE
MOJYYHIH KOHKPETHOTO pa3pelleHHuss HIM He KoHTponupyrorcs KomymOued wiam He
ocymecTBisAtoTcss oT uMeHn KomymOum. [ns menmn maHHOro myHKTa "oOpaboTka"
OTXOJIOB CPETHEr0 WJIM BBICOKOTO YPOBHS AKTUBHOCTH HE BKJIIOYAET IEPEyNaKOBKY
OTXOJIOB WJIM UX KOHJIUIMOHUPOBAHHUE, HE MPEAyCcMaTpUBAIOIIee pa3ieieH s JIEMEHTOB,
JUISL XpaHEHHSI WK 3aXOPOHEHHS.

ii) olmiee omucaHWe JEATENIBHOCTH M CBEACHUS O JIMIE WIM  OpraHH3allHH,
OCYIIECTBJISIOIMIMX TaKyl0 JIeITeIbHOCTh B OMNpEACICHHBIX ATEHTCTBOM MecTax
HaXOXKICHHUS 3a TpeJesiaMHu IUIOIIAKU, KOTOPhIC, 110 MHEHHIO ATCHTCTBA, MOTJIH ObI
(YHKIIMOHAJIEHO OBITH CBSI3aHBI C JIEATCILHOCTHIO Ha 3TOM mumomazake. [IpenocraBnenue
Takol WHQOpPMaNUU SBISETCS TPEAMETOM KOHKpeTHOro 3ampoca AreHtctBa. OHa
MPEOCTABISAETCS B KOHCYJIbTAIlUU C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArenrcrBa KomymOws maer yTOYHEHHS WIH pa3bsICHEHUS 000 WH(pOpMAIINH,
MPEJOCTaBIEHHON B COOTBETCTBUM C HACTOSIIEN CTaThel, B TOM CTENEHHU, B KOTOPOU 3TO UMEET
OTHOIIEHUE K LEIH TapaHTHH.

Cratpa 3

Konym0Oust mpenocraBisier AreHTCTBY B TeueHue 180 qHel mocie BCTYIUIGHHUS B CHITY
Hacrosiero [IpoTokona uHGOpMAaIHO, 0 KOTOPOH TOBOPHUTCS B CTaThe 2.a.1), iii), 1), V), Vi) a),
vii) ¥ X) ¥ B cTaThe 2.b.1).

Komym6us npenoctaBnseT ATeHTCTBY 10 15 Mast KaKI0ro rofia OOHOBJICHHYIO WH(OPMAIIHIO, O
KOTOpPOM TOBOPUTCS B IIYHKTE a. BBIIIE, 3a IEPUOJ, OXBaThIBAIOLIMNA MPEIIIEeCTBYOIIUN
KaJeHAapHblii ron. Eciam panee mpexocraBieHHas HH(opMalms octanack 0e3 H3MEHEHHH,
Komymbus yBenomisietT 00 3TOM.

Komym0us npenocrasisier ATeHTCTBY A0 15 Mast KakIoro rofa WHGOPMAIIUIO, ONPEACICHHYIO
B cTaThe 2.a.vi) b) U ¢), 32 Mepro/], 0XBATHIBAOIINN MPEAIIECTBYOIINN KaleHIAPHBIA TOJ.

KomyMmOusi  exXeKBapTaabHO TMPEIOCTABIACT ATCHTCTBY HWH(OPMAIMIO, OMNpPEICICHHYIO B
craTthe 2.a.iX) a). Ora mHpOpMAaIUsA TPEeTOCTaBIASTCS B TEUCHUE IISCTHISCATH ITHEH Tocie
OKOHYaHMSI KaKI0Tr0 KBapTaja.



Komymbus mpemocraBiseT ATEHTCTBY HHGOpPMAIHIO, ONpPEICICHHYIO B cTaThe 2.a.viii), 3a
180 mHeit m0 ocymiecTBIEHUS JanbHelIned oOpadoTku, W 10 15 mas Kaxmoro rona
uHpOpManuio 00 W3MEHEHUSAX MECT HaxOXISHHS 3a IEepHOZA, OXBaTBHIBAIOIINN
MPEIECTBYIONIMI KajleHIapHbIi TO/I.

KomymOust 1 ATeHTCTBO JOrOBapUBAIOTCS O BPEMEHH U YacTOTE MPEJOCTaBICHUS HHPOPMAIIHH,
OTIpeIeNIEHHOH B cTaThe 2.a.11).

Komym0us mpenocraBnsier ATeHTCTBY HH(OpPMAIHIO, OMpEAENeHHYI0 B cTaThe 2.a.iX) b), B
TEYeHUE MIECTUAECITH THEH Iocie OCTYIUICHHS 3apoca 0T ATeHTCTBa.

I[OHOJIHPITE.JII)HBIFI JOCTYII
Cratba 4

HI/I)KCCJ'IC,I[YIOH_IGC MIPUMECHACTCA B CBA3HM C OCYIHECTBJICHHEM JOIIOJTHHUTECIBHOTO OOCTYyIla B

COOTBETCTBHUU CO cTaThel 5 HacTosuiero [Iporokona:

a.

ATCHTCTBO HE CTaBUT e MEXaHUCTUYCCKU WU CUCTECMATUYCCKHU MIPOBEPATH I/IH(I)OpMaLII/IIO, 0
KOTOpOﬁ TOBOPUTCA B CTAThC 2, OJTHaKO ATEHTCTBO UMeEET HAOCTYII K:

1) M000My MECTy HaXOXICHHUS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.) Wi ii), Ha
BBIOOPOYHOM OCHOBE C LIENbI0 0OECTIEUeHHs] YBEPEHHOCTH B OTCYTCTBHU He3asiBICHHBIX
SIEPHOTO MaTepHaa u ACSTeIbHOCTH;

i)  Jr000My MECTy HaxOXXIEHHSA, O KOTOPOM TOBOPUTCS B cTaThe 5.b. miam c., B IEIX
pellleHus] BOINPOCA, CBSI3aHHOTO C IPABHJIBHOCTBIO W TOJHOTOW HWH(pOpMAIIVH,
MPEIOCTABJICHHON B COOTBETCTBHMM CO CTaThell 2 WIM B LENIX YCTpaHSHHS
HECOOTBETCTBHSI, CBI3aHHOTO C 3TOH WH(POPMAIIHEH;

iii)  mMOOOMY MeCTy HaxOXXICHHUs, O KOTOPOM TOBOPUTCSI B CTaTbe 5.a.iii) B TOH CTEleHH, B
KOTOPOH 5TO HEOOXOAMMO ATEHTCTBY MJs1 TOATBEPXKACHHS JUIA LeJed rapaHThid
3asBieHuss KomyMOuu o craTyce yCTaHOBKH HJIM MECTa HaX0XKICHUS BHE YCTAaHOBOK, /1€
paHee 0OBIYHO MCHONIB30BAIICS SIICPHBIM MaTepHai, KaK CHATHIX C SKCIUTyaTaIliH.

1) 3a UCKIIOYEHHEM CIy4aeB, YKa3aHHBIX B MYHKTE 1i) HIDKE, ATEHTCTBO HalpaBisieT
Komym6un npenBapurenbHOe YBeJOMIICHHE O TOCTYTIE MO KpaiHel Mepe 3a 24 Jaca;

ii) B OTHOIIEHWH JOCTyNa K JIOOOMY MECTy Ha IUIOIIAIKe, KOTOPHIN 3aIllpalimBacTCs B
COYCTAHMH C TIOCCIICHUSMHU JUIS MPOBEPKH HHPOpPMAIMH O KOHCTPYKUUH WIH C
WHCHCKIMSMU JJIi CIICHUANBHBIX Ilefiell Wi OOBIYHBIMM MHCICKIMSAMU Ha JTOH
TUTOMIAKE, CPOK IIPEeNBAapUTEIHHOTO YBEAOMIICHHUS, €CIIM ATEHTCTBO oOparmiaercsi ¢
3ampocoM 00 ATOM, COCTABIISIET, IO KpallHel Mepe, ABa Yaca, OJHAKO B UCKIIIOUUTEIBHBIX
00CTOATENHCTBAX, MOKET COCTABUTH MEHEE JIBYX YacoB.

Hpe,Z[BapI/ITGHLHOC YBCAOMJICHHUC HAIIPABIIACTCA B MNHUCbMCHHOM BHUJAC W B HCM KOHKPCETHO
YKa3bIBaOTCA NMPHUYMUHBI JOCTYIIAa U ACATCIIBHOCTH, KOTOpasA AOJKHa OBITH OCYHICCTBJICHA BO
BpEMs TaKOT'O JOCTYyIIa.

B cnydae Bompoca MM HECOOTBETCTBHS ATEHTCTBO MpeaocTaBisieT KomyMOuM BO3MOXXKHOCTh
JaTh Pa3bsCHCHHWE M CIIOCOOCTBOBATH PEIICHHIO 3TOrO BOMPOCA HJIM YCTPAHECHHIO 3TOTO
HECOOTBeTCTBHs. Takas BO3MOXKHOCTh OyJET MPEIOCTaBISATHCS 0 HAMpaBICHUS 3ampoca O
JIOCTYTIE, €CIM TOJBKO ATEHTCTBO HE COYTET, YTO 3ajJep)KKa B MPEIOCTABICHUU IOCTYIIA,
BO3MOXHO, HaHEeCeT yIepO IeNu, ¢ KOTOPOH 3ampalimBaeTcs STOT AOCTYM. B moboM ciydae
ATeHTCTBO HE JcJacTt KaKHUX-JIH0O BbIBOJOB B OTHOLICHWU BOIIPOCA WM HECOOTBETCTBHUA OO TEX
nop, moka KomymOun He OyJeT mpeocTaBieHa Takas BO3MOKHOCTb.

Ecnu ¢ KonymOue#t He JOCTHTHYTO WHOM JOTOBOPEHHOCTH, TOCTYI OCYIIECTRISCTCS TOJIBKO B
TeUCHUE OOBITHOTO PabOUIETro ITHS.

KomymOust MMeeT TpaBO Ha CONMPOBOXKACHUE HWHCIEKTOPOB ATEHTCTBA BO BpeMs JIOCTYIIa
npeactaButeasiMd - KomymMOuM m1pH  ycJIOBUH, 4YTO O3TO HE 33J€pPKUBAcCT BBHINOJIHEHHE
WHCTIEKTOPaMH CBOMX (DYHKIIMIA WIIH WHBIM 00pa3oM He MPETSITCTBYET STOMY.



Cratbs 5
Komym6wust mpeocTaBisier ATEHTCTBY JOCTYI K:
1) JII000MY MECTY Ha TUIOIIAKE;

i)  gr00OMy MecTy HaxOXACeHHs, ompeaecneHHoMy KomyMOneli B COOTBETCTBHH CO
cTarbeil 2.a.v)-viii);

iii)  mOOOW CHATOW C OSKCIUTyaTallid YCTAaHOBKE WIIM CHATOMY C O3KCIUTyaTallidl MECTY
Hax0XKICHHUS BHE YCTAHOBOK, Il paHee 0OBIYHO MCIOIB30BANICS SIICPHBIH MaTepHral.

TI000MY MECTy HAaXOXJCHHs, omnpeaeneHHoMy KomymOueil B COOTBETCTBHM CO CTaThei 2.a.1),
craThelt 2.a.1v), crartheif 2.a.ix) b) wnmm crareeit 2.b., TOMHUMO TeX, 0 KOTOPHIX TOBOPHUTCS B
MyHKTE a. 1) BBIIIE, IPHU YCIOBHH, UTO, eciii KomyMmOus He mMeeT BO3MOYKHOCTH NPEIOCTABUTD
tako goctymn, KomymOus mnpumaraeT Bce pa3yMHBIC YCHIMS JJIsl HE3aMEIUTUTENLHOTO
VJIOBJICTBOPEHUS TPeOOBaHM ATEHTCTBA C TOMOIIBIO HHBIX CPEJICTB.

TH000MY MECTY HaXxOXKICHUS, ONpeNeIeHHOMY ATEHTCTBOM, TOMUMO T€X MECT HaXOXIEHHS, O
KOTOPBIX TOBOPUTCS B IYHKTax a. U b. BbILE, B IeNsIX 0TOOpa Mpod OKpy’Karomied cpelasl B
KOHKPETHOM MeCTe HaxXO)KJIEHHUS NMpPH YCIOBUH, 4To, ecnu KoaymOus He MMeeT BO3ZMOKHOCTHU
NpedocTaBUTh Takoil nmoctym, KomymOus mpumaraer Bce pa3yMHBIE yCHIHS OIS
HE3aMEeUIMTEIILHOTO  YIOBJIETBOPEHUSI TpeOOBaHMN ATreHTCTBA B NPWISKAIHX MECTax
HaXO’K/IECHHs WX C IOMOILBIO HHBIX CPEJICTB.

Cratba 6
[Ipu ocymecTBIeHUN CTATHU 5 ATEHTCTBO MOXET BBIMOTHATH CIICTYIOIINE BUIBI NEITCILHOCTH:

B oTHOmEHNM MOCTyIIa B COOTBETCTBHH CO CTAThEH 5.a.1) Wi iii): BU3yanbHOE HaOIOIEeHUE,
0TOOp MpoO OKpY’KAIOILIEH Cpelibl; NCIIOIB30BAaHUE YCTPOUCTB TSl OOHAPYKEHUS U M3MEPEHUs
panuanyy; onevyaTblBAHWE M NPUMEHEHHUE APYTHX HICHTU(GHUIMPYIOMIMX W YKa3bIBAIOIIMX Ha
BMEILIATEIbCTBO YCTPONUCTB, ONPEACICHHBIX B JIOMOJHUTENBHBIX MOJIOKCHUSAX; U IPUMEHEHNE
Ipyrux OOBEKTHBHBIX MEp, TEXHHYECKasl OCYLIECTBUMOCTb KOTOPBIX OblIa MOATBEPXKIACHA U
UCIIOJIb30BaHUE KOTOPBIX ObUIO coriacoBaHo CoOBETOM ymHpaBifoomuMx (B AajdbHEHIIEM
nMeHyeMbiM "CoBeToM") U MocCIie KOHCYJIbTAIi Mex 1y AreHTcTBoM U KomyMmOueid.

B oTHOIIEHUN JOCTyNa B COOTBETCTBHU CO CTaTheH 5.a.ii): BU3yallbHOE HAOIIOJCHHUE; MOJICUET
YYETHBIX EIWHHUI[ SISPHOTO Marepualia; Hepa3pyllaloline H3MepeHHs U oTOop mpoo;
WCTIOJB30BAaHUE YCTPOWCTB IJIsi OOHApY>KEHHS] W W3MEPEHUs DPaaualii; W3y4YeHHE YUIETHBIX
JIOKyMEHTOB, KaCaroMMXCs KOJUYECTBA, MPOMCXOXKICHUS W Pa3MEIICHHs Marepuana; oToop
npo0 OKpYyXalllel Ccpelpl; W MPUMEHEHHE JPYyTUX OOBEKTHUBHBIX MEp, TEXHHUYECKas
OCYIIECTBUMOCTh KOTOPBIX ObLlIa IOATBEPkKICHA U MCIIOIB30BaHNE KOTOPHIX OBIJIO COTIIACOBAHO
CoBeToM U mociie KOHCYIbTaIni Mexay ArearcTBoM u KomymOner.

B oTHOWmIEHNHN AOCTyNa B COOTBETCTBHHM CO cTaThel 5.b.: BU3yanpHOE HabIroAeHNEe; 0TOOp Npod
OKpY’Karolllell cpezbl; UCIOIb30BAHNE YCTPOICTB Ul OOHApY>KEHHsI M M3MEPEHUsS palualiy;
M3yYeHHE KaCaIOUINXCS TapaHTHH NMPOU3BOJCTBEHHBIX U OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
NpUMEHEHUE JpPYTUX OOBEKTHBHBIX Mep, TEXHHYECKas OCYLIECTBUMOCTb KOTOPBIX Oblia
HOJTBEPIKICHA U UCIIONb30BaHUE KOTOPBIX ObLI0 coriaacoBaHo COBETOM M IOCJIE KOHCYJIbTalUi
Mexay ArentcTBoM u KorymOueid.

B oTHOmeHN# K0CTymna B COOTBETCTBHM CO CTaThel 5.C.: 0TOOp MpoO OKpysKaroleil cpeapl U B
ciIydae, eclii pe3yibTaThl HE MO3BOJISIOT PEIIMTh BOMPOC WM YCTPAHUTh HECOOTBETCTBHE B
MECTe HaxXOXJIEHHUSA, OIpEIeJIeHHOM ATEeHTCTBOM B COOTBETCTBHM CO CTaThel 5.c.,
UCIIOJIb30BAaHME B 3TOM MECTE€ HaXOKACHHUS BHU3YaIbHOTO HAaOJIONEHHSA, YCTPOMCTB IS
oOHapy>KeHUsl U U3MEPEHUS paJualuy U IPUMEHEHUE N0 coriacoBanuio Mexay KomymOueil u
ATEHTCTBOM JIpYTHX OOBEKTHBHBIX MED.



Cratps 7

a. I[To mpocsdbe Komymbum ArenrctBo u  KomymMOus 1OroBapwBarOTCS B OTHOIICHUU
peryIupyeMoro JocTyla B paMKax HacTosmero [IpoTokona ¢ UeNnbl0 NperoTBpamieHus
PaCKpBITHsI YYBCTBUTEIBHON C TOYKU 3PEHUS SJACPHOTO PaCHpOCTpaHEHHs] WHGOpMAIUH,
BBIMOJTHEHUST TPeOOBaHUI 0€30MACHOCTH MK (PU3MUYECKOMN 3alUThI UK C 1ETbI0 00eCIeYeHuUs
3allUThl HAXOJIIEHCS B 4YacTHOH COOCTBEHHOCTH WM KOMMEpPYECKH YyBCTBUTEIHHOU
uHpopmanuu. Takue JOrOBOPEHHOCTH HE TIPEMATCTBYIOT ATEHTCTBY OCYIIECTBIISITH
JIESITENIBHOCTh, KOTOpast SIBJIACTCS HEOOXOAUMOM JJ1si 00ecieueH s YOS TUTEIbHOW YBEPEHHOCTH
B OTCYTCTBHH HE3asBJIICHHBIX SJCPHOTO MaTepraia U ICATCIHLHOCTH B COOTBETCTBYIOIIEM MeCTe
HaXOXKJICHHS, BKIIIOYAs PEIICHUE JF000r0 BOIPOCa, OTHOCSINErOCs K MPaBHUIIBHOCTU U MOJHOTE
uHpOpMAIMK, O KOTOPOW TOBOPUTCS B CTarhe 2, WIM YyCTPAaHCHHE HECOOTBETCTBUSI,
OTHOCSIIETOCs K 3TON HH(OpMAIIUH.

b. KomymOust MOXeT IpH NpenocTaBieHHMHM HH(POPMAaLUU, O KOTOPOH TOBOPHUTICS B CTaThe 2,
uHQOPMHUPOBaTh AT€HTCTBO O MECTAaX Ha IUIOIIAAKE WM B MECTE HaXOXKACHUS, HA KOTOPBIX
MOJKET IPUMEHSTHCS PETyINPYEMBINA JOCTYII.

c. Jlo BeTyIieHUsI B CHITY JTFOOBIX HEOOXO0AMMBIX JIOMOMHUTEIBHBIX MoJIokeHUH KomymOus MoxeT
MpHOETHYTH K PETYJIMPOBAHUIO JOCTYIIA B COOTBETCTBUU C ITOJIOKCHUSMU ITYHKTA a. BHIIIIE.

Cratpa 8

Huuto B Hacrosimem IIporokone He mpensitctByeT KomymOum mpenocTtaBiate AreHTCTBY
JIOCTYN K MEeCTaM HaXO)KJICHHs B JOIMOJHEHHE K TeM, O KOTOPBIX FOBOPHUTCS B CTaThsX 5 W 9, umm
MPOCUTh ATEHTCTBO O NMPOBENEHUH ACATEIBHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUS.
ATeHTCTBO He3aMeIJUTENbHO MpUjlaraeT BCE pa3yMHBIE YCHIIMS ISl OCYIIECTBICHHUS ACWCTBUI B
COOTBETCTBHH C TaKOU MPOCHOOIA.

Cratpa 9

KOJIYM6I/I$I mpeaoCTaBIACT AFeHTCTBy AOCTyIl K MECTaM HaxO0XACHHUA, OIPEACICHHBIM
ATeHTCTBOM i 0TOOpa mpoO OKpy»Karoliel cpeibl Ha OOUIMPHOW TEPPUTOPUU, TIPU YCIOBUU, YTO
ecin KomrymOust He mMeeT BO3MOXHOCTH TPEAOCTaBUTh Takow moctym, To KomymOus mpumaraer Bce
pasyMHBIE YCHIUS IJIs YIOBIETBOPEHHS TpeOOBaHWN ATEHTCTBA B aNbTEPHATHBHBIX MeCTax
HAXOXKJIEHUS. ATEHTCTBO HE 3allpalluBaeT TaKOW JOCTYH A0 TeX IMOp, MoKa 0TOOp Mpod OKpYIKaroIIei
Cpebl Ha OOUIMPHOU TepPUTOPUH U TPOIIeTypHBIE MEPHI IS ero MpoBeeHHs He ogo0peHsl CoBeToM
1 HE TIPOBEICHBI KOHCYJIBTAIIMHA MEXKIY ATEHTCTBOM B KoirymOuei.

Cratbs 10
ArentctBo nHpopMupyeT Komymburo o:

a. HGHTGHLHOCTI/I, OC}’H.IGCTBJ'IGHHOI?I B paMKax HAaCTOALICTO HpOTOKOHa, BKJIO4asa ACATCIbHOCTH B
OTHOILIEHUU JIFOOBIX BOIIPOCOB WJIN HeCOOTBeTCTBI/Iﬁ, KOTOPEBIC ATeHTCTBO JOBCJIO 1O CBCACHUA
KOJ'IyM6I/II/I, B Ipcaciax MEeCTUuACCATU ,E[Heﬁ ocJjie OCYyIICCTBJIICHUA AreHTCTBOM 3TOM
ACATCIIBHOCTH.

b. PesynpraTax nmesTeNbHOCTH B OTHOLIEHHWH JIFOOBIX BOMPOCOB WIIM HECOOTBETCTBHIA, KOTOPHIC
AreHTCTBO J0BeNO 10 cBeneHus KomymOum, mo BO3MOXKHOCTH CKOpEe, HO B JIIOOOM CiIydyac B
TEeYCHHE TPUIIATH JHEH TOCTIe MMOTydeHUs] ATEHTCTBOM 3THX PE3yJIbTATOB.

c. BriBomax, KOTOpble OHO CHENallo0 B pe3yJibTaTe CBOEW JEATENbHOCTH B COOTBETCTBUM C
HactoamuM [Iporokonom. Takue BBIBOABI MPEAOCTABISIOTCS €XKETOTHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) I'enepanpabi qupekTop yBemoMisieT KomymOuio o6 yTtBepkaeHnu CoBeTOM IF000TO
JIOJKHOCTHOTO JIMIla ATEHTCTBA B KA4eCTBE MHCIEKTOpa 1o rapantusM. Eciau KomymOus
He m3BemaeT ['eHepalbHOrO JUPEKTOpa O CBOEM OTKJIOHEHHH TaKOrO JOJHKHOCTHOTO
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auna Kak uHenekropa anst KomymOum B TeueHHe Tpex MeEcALEeB II0Ce IONTyYeHHs
yBeoMiIeHHss 00 yTBepkaeHnH CoBETOM, HHCIEKTOP, O KOTOPOM TaKHM OOpa3oM
yBenomiena Komymbusi, cunraercs HasHauyeHHBIM B KomymMouio;

i)  I'eHepanbHBINA AUPEKTOP, TEUCTBYS B OTBET Ha MpochOy KomrymOuu mimm mo coOCTBEHHOM
WHHULIMATHABE, He3aMeIIUTeNbHO uHpopMmupyeT KonxymOuio 00 OT3biBe HazHaueHUs
J000T0 JODKHOCTHOTO JIUIA B KaUecTBe MHCIeKTopa s KomymOumu.

b. YBenoMieHue, 0 KOTOPOM TOBOPUTCS B IyHKTE a. BBIIIE, CYUTAETCS MOTydeHHbIM KomymOueit
yepe3 CeMb JHEH IOcie IaThl HalpaBlIeHUs ATEHTCTBOM Takoro yBemomuieHus KomrymOuun
3aKa3HOM KOPPECTIOHICHITUEH.

BU3bI

Cratbs 12

KomymOust B TedueHHEe OAHOrO Mecsla IOCie IMOJIy4deHus 3ampoca o0 3TOM B CiIydae
HEOOXOAMMOCTH TPEAOCTaBIsAeT YyKa3aHHOMY B TaKOM 3alpoce Ha3HAaYeHHOMY MHCIIEKTOpY
COOTBETCTBYIOIIYI0 MHOTOKPAaTHYIO BBE3JHYIO/BBIC3JHYI0 W/WIHM TPAaH3UTHYIO BH3bI, KOTOpBIE
TpeOyroTCsl U1 00eCHeUueHHs] HMHCIEKTOPY BO3MOXHOCTH BbE3la W NpeObIBaHUSA Ha TEPPUTOPUHU
KomymOun B 1ensix BBIMONHEHUs1 ero/ee GyHKUWM. JItoOble 3ampolieHHbIE BU3bl JICHCTBUTEIHLHBI B
TeUYeHHe He MEHee OJHOI0 roja M B cliyyae HEOOXOAMMOCTH BO30OHOBIIAIOTCS B TCUCHHE MEPHOIA
Ha3zHauyeHus nHcnekTopa B Komymbutio.

JONOJHUTEJIbHBIE TOJOXEHMUSI
Cratps 13

a. B tex cimyuasix, korna KomymOus ninu ATeHTCTBO yKa3bIBalOT Ha HEOOXOAMMOCTH OIPEIEIIUTh B
JIOTIOTHUTENPHBIX MOJIOKEHUSIX, KaKUM 00pa3oM clemyeT NMPUMEHSTh Mephl, H3II0KEHHBIC B
HactostmeM IIpotokone, KomymOus m AreHTCTBO COTJIacOBBIBAIOT Takue JlomOTHUTENbLHEBIE
MIOJIOKEHUS B TEUCHUE JICBSIHOCTA JIHEH MOCHe BCTYIUICHHUS B CHly HacTosmero [Ipotokona unu,
B TeX CIIydasx, KOTJa YyKa3aHHe Ha HEOOXOMUMOCTh TakuX JlOTOTHHUTENBHBIX IOJOKECHUN
JlaeTcs TOCie BCTYIUICHUS B CHITy HacTosiero IIpotokona, - B TeueHue AeBsSHOCTa JHEH mocie
JTaThI TAKOTO YKa3aHUSI.

b. ,HO BCTYIJICHUA B CUITY TTFOOBIX HCO6XOI[I/IMI:IX ,HOHOJ'IHI/ITCJ'IBHLIX IOJIOXKCHUH ATEHTCTBO UMECT
MpaBO NPUMCHSATH MCPbI, U3JIO)KCHHBIC B HACTOALICM HpOTOKOHC.

CUCTEMBI CBA3N
Cratps 14

a. Konym0Oust maer paspeiieHue ATEHTCTBY CBOOOJHO WCIONB30BaTh YIS CITY)KEOHBIX Ieien
CHUCTEMBI CBSI3M MeXAy uHcrekropaMu AreHtctBa B KomymOmm wu  LleHTpambHBIMU
YUPEKACHUSIMA ATEHTCTBA W/MITK PernoHansHeIME OI0pO, BKIIOYAs Iepeady B HEaBTOHOMHOM
WIM aBTOHOMHOM peXHMe WH(OPMAIUK, TOCTYMAIOMICH OT YCTPONCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B IIETISIX COXPAHEHUs W/WIIN HaOMIOACHUS WM U3MEPEHIsSI, U 00ECTICUNBAET 3aIUTY
TakoOW CBsI3M. ATEHTCTBO Mocie KoHCymbrannid ¢ KomymOumed wmMeeT mpaBO WCIOIL30BaTh
YCTaHOBJICHHBIC Ha MCKAYHApPOJAHOM YPOBHE CHUCTEMBI HpHMOfI CBs3U, BKJIIO4Yas CITyTHUKOBBIC
CHUCTeMBl W JpyTHWe BUABI NalbHEH CBs3W, He ucnoib3dyemble B KomxymOwmm. Ilo mpocwbe
Komymbun wnmm AreHTCTBa TOAPOOHOCTH, Kacalolluecs OCYIIECTBICHUS OSTOrO ITyHKTa B
OTHOIICHNHN nepeaaqyun B HEAaBTOHOMHOM NI ABTOHOMHOM  PCKUME I/IH(i]OpMaHI/II/I,
MOCTYMAIIEH OT YCTAHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXPAaHCHHS W/WIA HaOIIOJCHUS
WJIN U3MEPEHUS, OMPEeAeIstoTCsS B JJONOTHUTENBHBIX TOJOKEHUSX.

b. IIpu ycTaHoBIEeHHHU CBSI3M U Tepenade MH(GOpPMAaLUH, KaKk 3TO MPEeIyCMaTpUBAETCs B MYHKTE a.
BbIIlE, HAUIEXKAIIUM 00pa3oM YYMTHIBAeTCA HEOOXOOUMOCTb OOECIEUYEHHUS 3aIUThI
WHQOPMaIH, SBISIOMIEHCS O0BEKTOM COOCTBEHHOCTH, HJIM KOMMEDPYECKH UyBCTBHUTEIBHON
uHpOpMaMu WM TOH MH(OpMAIMU O KOHCTPYKLHUH, KOTopyio KomymOusi cumraer ocobo
qyBCTBHUTEJIEHOH.



SAIIIUTA KOH(I)I/II[EHIII/IAJILHOﬁ HHO®OPMAILINA
Cratbs 15

ATEHTCTBO MOAJECPKUBACT CTPOrHil pexkuM obecnieueHus 3()(HEeKTUBHOM 3aIIUTHI OT PACKPBITUS
KOMMEpYECKHX, TEXHOJIOTHYECKUX U MPOMBIIIJICHHBIX CEKPETOB U JAPYTol KOH(HIESHIIHATIHLHON
WHQOPMAINH, KOTOPBIE CTAHOBATCS MY M3BECTHBIMH, BKIIIOYAs TAKYI0 HH(POPMALIUIO, KOTOpas
CTaHOBUTCS U3BECTHOM ATEHTCTBY B XO/i€ OCyIIecTBIeHHs HacTosulero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKIHOYACT, B YAaCTHOCTH, IIOJIOKCHMUA,
OTHOCAIIHUECS K

1) 00IIMM TPHUHIIMITAM W CBSI3aHHBIM C HUIMH MepaM I10 00paIIeHnu o ¢ KOHPUACHITHATBHON
nHopMaImnei;

ii) YCIIOBUSIM HaliMa TIepCOHaja, KacatoINMCs 3alIUThl KOH(PHUACSHITUAIEHON HH(DOpMAIni;

ili) mpouemypam B ClyyasX HapylWeHMH WJIM  TpEANojaraeMblX  HapylIeHUH
KOH(HICHIHATBEHOCTH.

PexxnM, 0 KOTOPOM TOBOpPHTCS B IIyHKTE a. BBINIC, YTBEPKIACTCS U IEPHOJUICCKU
paccmatpuBaeTcst COBETOM.

IMPUJIOXEHUA
Crartpg 16

[Ipunoxxenust k HacrosmeMmy IIpoTokomy SBISIOTCS €ro HEOThEMJIEMOH dYacThio. 3a
UCKJIIOYEeHHEM Iiesiell BHeceHus momnpaBok B Ilpunoxenus, tepmun "lIporokon", kak oH
YHOTpeOsieTcs] B HACTOSILEM JOKYMeHTe, o3HadaeT [Iporokon u [Ipunoxenus, BMECTe B3sITHIC.

B mepeueHp BHIOB AEATENBHOCTH, YKa3aHHBIX B [Ipmiioskenuu I, u mepedeHs o0opynoBaHuS U
Marepuaiia, yka3aHHbIX B Ilpmroxenun II, CoBeToM MOTyT BHOCHTHCS TIONPABKH 10
pexoMeHaaluu co3nanuoii CoBeToM pabouell TPyMIbl 3KCIEPTOB OTKPHITOrO coctapa. JlroOas
Takasi oIlpaBKa BCTYIAET B CHILY Yepe3 UeThIpe Mecsla mociie ee mpuHsITis CoOBETOM.

BCTYIIVIEHME B CUJIY
Cratbs 17

Hactosimumii [IpoTokon BcTymaer B CHWIIy B JIeHb, KOTJa ATEHTCTBO mony4uT oT KomymOuum
MUCHMEHHOE YBEOMJICHHE O TOM, YTO 3aKOHOAATEIbHBIE W/MIIN KOHCTUTYIIHOHHBIE TPEOOBaHHUS
Komym6un, HeoOX0ouMBbIe IS BCTYTIJICHHUS B CHITY, BHITTOJTHEHBI.

KomymOust Moxxker B m00oe Bpemsi 0 TOro, Kak Hacrosuwmii [IpoTokonm BCTynuT B CHITY,
3asBUTH, YTO OHA Oy/ET MPUMEHITH HacTosnmii [IpoToKoI HAa BpeMEHHOW OCHOBE.

FeHepaJ’IBHHﬁ AUPEKTOP HE3aMCIIUTCIBHO I/IH(bOpMI/IpyeT BCC rocyaapcCTsa - 4ICHbBI AreHTcTBa
0 IIFOOOM 3asIBICHHH O MNPUMCHCHUHN HACTOALICTO HpOTOKOHa Ha BpeMCHHOﬁ OCHOBE M O €ro
BCTYIIJICHUH B CUITY.

OITPEJIEJIEHUSA
Cratbs 18
Hns neneit Hactosiero [IpoTtokona:

OTHocsMecs K SIEPHOMY  TOIJIMBHOMY  NHUKJIY  HAyYHO-HCCIENOBATEIbCKHE U
OINBITHO-KOHCTPYKTOPCKUC Da6OTBI 0O3Ha4YaroT ACATCIbHOCTH, KOTOpasd KOHKPETHO OTHOCHUTCA K
M000MY acIieKTy pa3paboTKHu Mpolecca Wik CUCTEMBI JIF0O0TO U3 CIEAYIONIETro:

- KOHBEPCHU SIIEPHOrO MaTepuaa,

- oboraieHus sSJIepHOro MaTepHaa,
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- M3TOTOBJICHUS SIIEPHOTO TOIUINBA,
- PEaKTOpoB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH AJePHOTO TOIIUBA,

- 00paboTku (HE BKIIOYas MEPEYNaKOBKH MIM KOHIOWLMOHUPOBAHUS, HE
IpeAyCMaTPUBAIOIIEr0 pa3/ielIeHUs 3JIEMEHTOB, Ul XpaHEHUs UM 3aXOPOHEHUS)
OTXOJIOB CPEIHEr0 WJIM BBICOKOTO YPOBHS aKTUBHOCTH, COAEPKAIIMX IUTyTOHUH,
BBICOKOOOOTAIlICHHBIN ypaH WK ypaH-233,

HO HC BKIIOYAIOT ACATCIIBHOCTH, OTHOCAINYICSA K TCOPCTUYCCKUM HWIIN (l)YH,Z[aMCHTaJ'IBHLIM
Hay4YHBIM HCCICOOBAHUAM HWIIM K HAYYHO-HCCIICAOBATCIIBCKMM U OIIBITHO-KOHCTPYKTOPCKUM
pa60TaM 10 ITPOMBIIIIICHHBIM MIPUMCHCHUAM Paagnou30TOIIOB, MCIUITMHCKUM,
TUAPOJIOTUYCCKUM H CEIIbCKOXO035MCTBEHHBIM MNPUMCHCHUAM, H3YUCHHIO HOCJ'IC,[[CTBI/II\/'I JJIA
300pOBbA U 0pr>1<a}0mel}'1 Cpeabl U IO YCOBCPUICHCTBOBAHNIO TCXHUYICCKOT'O 06CJ'Iy)KI/IBaHI/IH.

[Inomanka o3HaYaeT TEPPUTOPHIO, TPAHUIBI KOTOpOH ompeneneHsl KomymOuedn B
COOTBETCTBYIOIIEH WH(MOPMAMM O KOHCTPYKIIMM YCTaHOBKH, BKIOYasi OCTAHOBIICHHYIO
YCTaHOBKY, a TakKe B COOTBETCTBYIOIICH MH(DOPMAIIUH O MECTE HAXOXKJICHUS BHE yCTaHOBOK,
rae OOBIYHO HCIONB3YeTCs SACPHBIM MaTepuar, BKIOYas 3aKpPhITOE MECTO HAXOXJICHHS BHE
YCTaHOBOK, TJie¢ OOBIYHO HWCIOJB30BAICS SICPHBIA Marepuasl (KOTOpbIE OrpaHHYUBAIOTCS
MECTaMU HaXOXICHUA, I'I€ HUMCIOTCA TOpAYre KaMEpbl WM OCYHICCTBIIAIACh ACATCIBHOCTD,
CBf3aHHAs C KOHBepcuel, oOoraiieHWEeM, H3TOTOBICHHEM WM TepepabOTKON TOIUTUBA).
[Tnomanka BKIIOYAET TaKkKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIOMSHYTHIMU BBIIIE
YCTaHOBKOﬁ WM MECTOM HaxOXICHUA, C INCJIbI0 MNPCAOCTAaBICHUA MWW HCIIOJIb30BaHUA
CYIIIECTBEHHBIX CPEJCTB O0CCIICUCHHMSI, BKIIIOUAs: TOPSIYUE KaMephl st 00paObOTKH 00TyYSHHBIX
MaTepHanoB, HE COACPKAIUX SACPHBIA MaTepHal;, YCTAHOBKH NI 0OpabOTKH, XpaHCHUS U
3aXOpPOHEHUS] OTXOJIOB, a TaKXKe 3/aHUs, CBA3aHHBIC C COMJIACOBAHHON JIEATEIHHOCTHIO,
onpeaeneHuoi KomymOueit B COOTBETCTBHM CO CTaThei 2.a.1v) BHIIIIE.

Cusitast ¢ JKCIIyaTallMil YCTAHOBKA HJIM CHATOC C JKCIIyaTallMkd MCECTO HAXOXJIACHHSI BHC
YCTaHOBOK O3HAYalOT OOBEKT WM MECTO HaXOXKACHHs, Ha KOTOPBIX JEMOHTHPOBAHBI HIH
ClIeJIaHbl HETIPUTOTHBIMH K 3KCIUTyaTalll OCTABIINECS KOHCTPYKIMH B 000pyI0BaHHE, Ba)KHBIC
Ui ee(ero) MCHOJB30BaHMS, TaK YTO OHA(OHO) HE HCIOJIB3YeTCs ISl XpaHEHUs SAEpHOro
MaTepuana U He MOXKET Jajee MCIIOJIb30BaThbCs ISl OOpaIleHHsl ¢ SAepHBIM MaTepUanoM, ero
00pabOTKH MM UCTIONB30BAHUS.

OcTaHOBICHHAs YCTAHOBKA WM 3aKpbITOE MECTO HaxXO)KJEHHs BHE YCTaHOBOK O3HAYaroT
00BEKT WJIN MECTO HaXOXKACHUS, JKCIUTyaTalus KOTOPBIX IPEKpalleHa M U3 KOTOPBIX H3bAT
SIIEPHBIA MaTepHall, HO KOTOPbIE HE CHSTBI C AKCILUTYaTall1u.

BbICOKOOOOTAIICHHBINH ypaH 03HAYaeT ypaH ¢ o0oraiieHueM Mo u3oTomny ypaH-235 20% wnm
BEIIIIC.

OT060p MpoO OKpyKAIOUICH Cpeibl B KOHKPETHOM MECTe HAXOXKACHUs O3HA4aeT OoTOOp mpod
OKpYyXKaromel cpensl (HampuMmep, BO3AyXa, BOJABI, PaCTUTEIHHOCTH, MOYBBI, 3arpsA3HEHUN) B
OTIpENICTICHHOM ATEHTCTBOM MECTE HAaXOXKICHHUS W HETOCPEACTBEHHOW OJIM30CTH OT HEro C
LENBI0 COACUCTBUSL ATEHTCTBY B IMOATOTOBKE BEIBOJIOB 00 OTCYTCTBUU HE3aSBJICHHBIX SIACPHOTO
MaTtepHalia Wil siIEpHOM eITeIbHOCTH B STOM OIPEACICHHOM MECTE HaXOXKICHUS.

Ot6op mnpoO OKpyKaromied cpenbl Ha OOMIMPHOW TEPPUTOPHH O3HA4aeT oTOOop mpod
OKpyXarlIlei cpenbl (HampuMmep, BO3AyXa, BOJbI, PACTHUTEIBLHOCTH, IMOYBBI, 3arpsA3HEHUI) B
psazne omnpelesicHHBIX ATEHTCTBOM MECT HAxXOXJICHHS C IICNIbI0 COACHUCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBICHHBIX SACPHOrO Marepuana WIH sSIepHON
JIESITENIBHOCTH HA OOIIUPHOU TEPPUTOPHUH.
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SlnepHBI MaTepuan COTJIaCHO OIPEIEICHHI0, TaHHOMY B CTaThe XX YCTaBa, O3HaYaeT JIF0O0H
WUCXOMHBI Marepuan WM Jr000W CIeNUaNbHBI pPaCIIEIUIIONIMACS Marepuan. TepMuH
"UCXOAHBIN MaTepuan" He NOJKEH TOJKOBAaThCS KaK MPUMEHSIOMIHMINCA K pyAe WIH O0TXoJdaM
pynael. Jlroboe ompenencHue, manHoe COBETOM B COOTBETCTBHHM €O cTaThei XX VYcraBa
AreHTCTBa TOCJe BCTYIUIEHHS B CHJIy Hactoduiero lIporokona, KOTOpoe paciiupsieT CIHUCOK
MaTepUaNIOB, CUUTAIOIIMXCS HCXOAHBIM MAaTE€pPHAJIOM WM CIELUAIBHBIM PaCIIEIUISIOMNUMCS
MaTepualioM, BCTYNAaeT B CHJIYy B COOTBETCTBUU C HAcTOSIIMM I[IpoTOKOIOM TOJBKO mOCIE
npunsaTus KomymoOueit.

YcTaHoBKa O3HAYAET:

1) pEeaKkTop, KPUTUYECKYIO COOpKY, 3aBOJl IO KOHBEPCUM, 3aBOJA IO H3TOTOBIICHHIO,
nepepabaThIBAIOIIYI0 YCTAaHOBKY, YCTAHOBKY ISl pa3feieHUs] M30TOMOB MM OTIEIbHOE
XPaHWINILE; UK

il)  gr000e MECTO HaXOXKICHHS, TIJA¢ OOBIYHO WCIOJB3YETCS SJEPHBIM Marepuan B
KOJIMYECTBAX, MPEBBIMIAOIINX OJWH 3()()EKTUBHBIN KHIIOTPAMM.

MecTo Haxo/eHHs BHE YCTAHOBOK O3Ha4aeT JI0O0H OOBEKT WM JF000e MECTO HaXOXKISHHS,
KOTOpBIE HE SIBIIIIOTCS YCTAaHOBKOW, W TA€ OOBIYHO HCIONB3YETCS SAEpHBIA Marepual B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h(DEKTUBHOMY KHUJIOTPaMMYy WIIH MEHEE.
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COBEPHIEHO B Bene 11 mas 2005 rona B 1ByX SK3eMIUIApax Ha UCTIAHCKOM SI3BIKE.

3a PECITYBJIMKY KOJIYMBUA:

(monmucek)

Pocco Xoce Ceppano Kanena
[ToctosHubI npeacTaBuTens Komymoun
npu MATATO

-12-

3a MEXXITYHAPOJHOE ATEHTCTBO
10 ATOMHOWM DHEPT'UH:

(monmuce)

Moxamen Dnsbapaneit
T'enepanbHbIil TUPEKTOP



iii)

vi)

vii)

viii)

ITPUJIOKEHUE I

INEPEYEHBb BUJIOB JAEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEGE 2.a.iv) HACTOSILET'O ITPOTOKOJIA

M3roToBieHre pOTOPHBIX TPYO s MEHTPUGYT Wi COOPKa Ta30BBIX IEHTPUDYT.

PotopHbie TpyObl JUis NEHTPUPYT O3HAYAIOT TOHKOCTCHHBIC HUIUHAPHI, OMHUCAHUE KOTOPBIX
npuBeaeHo B pasaene 5.1.1 b) Ipunoxenns I1.

I'azoBele neHTpUGYIH 03HAYAOT LEHTPU(YTH, ONUCAHUE KOTOPHIX NPHBEICHO BO BBOIAHOM
3ameuaHuH K pasgeny 5.1 Hpunoxenns I1.

Uzroroenenne mudppy3noHHBIX OapbepoB.

Juddy3nonnbie  Oapbepbl 03HAYAIOT TOHKHE ITOPUCTHIC (UILTPHI, OIMHCAHHUE KOTOPBIX
npusenieHo B pazaene 5.3.1 a) [Ipunoxenus 11.

NzroroBnenune unu cOOpKa CUCTEM, UCTIONB3YIOIINX JTa3€epPhl.

CucTeMbl, HCHOIB3YIOUIME JIA3€Pbl, O3HAYAIOT CUCTEMBI, BKJIIOYAIONIME TE IIPEAMETHI,
OIIMCaHue KOTOPBIX IPUBEAEHO B paszaene 5.7 Ilpunoxennus II.

W3zroroBnenue umu c6opKa QJICKTPOMArHMTHBIX CEIIapaTOpPOB U30TOIIOB.

OJNeKTPOMarHUTHBIE CeMapaTopbl H30TONOB 03HAYAIOT T€ MPEAMETHI, 0 KOTOPBIX TOBOPUTCS B
paznene 5.9.1 Ilpunoxxenus I u xoTopele conepkaT UCTOYHUKM MOHOB, ONMHCAHHE KOTOPBIX
npuBenieHo B paznene 5.9.1 a) [Ipunoxenus 11.

W3roroBiieHne uin c6op1<a KOJIOHH WJIH 9KCTPAKIUOHHOT'O O60py,I[OBaHI/IH.

KOJOHHBI MM 3KCTPAKIIMOHHOE 000pPYJIOBAHUE O3HAYAIOT TE MPEIMETHI, OIMCAHUE KOTOPBIX
MpHUBEAEHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

U3rotoBieHne pa3feiMTENbHBIX COMEN WM BUXPEBBIX TPYOOK s adpOAWHAMUYECKOTO
oOoraIeHus.

PaznienurenbHble comia WM BHUXPEBbIE TPYOKM [ adpOAMHAMUYECKOTO OOOTaIleHUs
03HAUAIOT pa3JeNUTEIbHbIE COIUIa M BHXPEBBIE TPYOKH, OIMUCAHHE KOTOPBIX IPHBEACHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxxenus 11

W3zroroBnenre wim cbopka CUCTEM reHepaliy YpaHOBOU ILTa3MBbl.

CucteMbl reHepalluy ypaHOBOM MIa3Mbl O3HAYalOT CHUCTEMbl Ul IEHEpalud YpaHOBOIl
I1a3MBbl, OMCaHHE KOTOPBIX NpHUBeneHo B pa3zaene 5.8.3 [Ipunoxenus 11.

Hzrorosnenue IUPKOHUCBLIX Tp}/6

HupkoHueBble TpyObl O3HAYAIOT TPYOBI, ONKMCAaHHE KOTOPBIX TPHBEICHO B paszxaene 1.6
ITpunoxenus II.

HpOI/IBBO,I[CTBO WJIM TIOBBIIIICHUE Ka4eCTBa TAKEI0M BOJbI UJIN }.'[eflTCpHi[.

Tspkenast Bojga WM AEWTepHWi O3HAYAIOT JEHTEepHil, THKelylo Boay (OKCHZ IedTepus) H
nr00oe Ipyroe coenMHEHUE ACUTEpHUs, B KOTOPOM OTHOIIGHHE YHWCIa aTOMOB JeHTepus K
YUCTy aTOMOB Bojiopoja npessimaet 1:5000.

Usrorosienue rpaduTa AEpHOH YUCTOTHI.

['padur sgepHOW YKCTOTHI O3HAYAeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BBIIIE, YeM
v 3
5 MHJUTHOHHBIX 9acTe OOPHOTO SKBUBAJICHTA, a TUIOTHOCTH MpeBhImaet 1,50 r/cm .




xi)

Xii)

xiii)

Xiv)

XV)

M3roToBiieHre KOHTEHHEPOB ISl 00IYUESHHOTO TOTLIMBA.

Konreiinep Ui 00JyYeHHOIO TOIUIMBA O3HAYaeT €MKOCTH IUIS IEPEBO3KU /MM XPaHEHHS
00JIy4eHHOTO TOIUIMBA, OOECIEUYMBAIOUIYI0 XHUMMYECKYIO, TEIUIOBYI0 U paJUallMOHHYIO
3alUTY, a TAKXKE OTBOJI TEIlJIa pacrazia BO BpeMsl IepeMeIeHHs, TEPEBO3KH U XPaHEHMUSL.

M3roroBneHne peakTOPHBIX YIPABISIIOLIUX CTEPKHEH.

PeakTopHbIC YIpaBIAIONINE CTEPKHHU O3HAYAIOT CTEPXKHH, OMHCAHHE KOTOPBIX MPHBEIEHO B
paznene 1.4 [Ipunoxenus 1.

Usrorosnenue 0€30macHBIX C TOUYKH 3PCHUA KPUTUIHOCTH 0akoB U pPE3CPBYyapoB.

besonacHble ¢ TOYKM 3pEHHS KPUTUYHOCTH Oaku M pe3epByapbl 03HAYAIOT Te MPEIMETHI,
ONHCaHUE KOTOPBIX MpUBeeHO B pazaenax 3.2 u 3.4 [Ipunoxenus II.

H3roroBienue MamiuH a1 pY6KI/I O6J'Iy‘lCHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Mamusbl Juis  pyOkH  OOJIyYEHHBIX TOIUIMBHBIX DJIEMEHTOB O3HAYalOT 00O0pYAOBaHHE,
OmnHcaHue KoToporo npuseaeHo B paznene 3.1 [punoxenus 1.

CoopyskeHue ropssaux Kamep.

lopsure kaMepbl O3HAYAIOT KaMepy WIM COCIUHCHHBIE MEXKIY C000M Kamephl 0OO0IUM
00BbeMOM He MeHee 6 M°, CHAO)KEHHBIE 3aIIMTOM, PABHOM WM MPEBBIIAIONIEH SKBHBAICHT
0,5 M 6GeTOHA MIOTHOCTBIO 3,2 T/cM’ MM Gonee, YKOMIUIGKTOBAHHbBIC 00OPYIOBAHHEM JUIS
IIPOBCACHUA onepaunﬁ C UCIIOJIb30BAHUEM JUCTAHIIMOHHOI'O YIIPAaBJIICHUA.




IMPUJIOXKEHUE II

[NEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHUA U HEAJJEPHOI'O MATEPUAJIA JJIA

1.1.

1.2

OTYETHOCTHU OB DKCITOPTE U UMIIOPTE B COOTBETCTBHUU CO CTATBEMH 2.a.ix)

PeakTopsbl 1 peakToOpHOE 000py10BaHUE
KomniekTHbIE siTepHbIE PeaKTOPHI

SnepHple  peakTOpbl,  CIOCOOHBIE  paboTaTh B PEXHME  KOHTPOJIHpYEeMOH
CaMOIIOACPKUBAIOLICHCS LEMHOW pEeaKkUWH MAETCHUs, HMCKIIoYas PEeakToOphl HYJIEBOMH
MOIITHOCTH, KOTOpBIE OINpPEICNAIOTCS KaK PEakTOpbl C INPOEKTHBIM MAaKCHMaJIbHBIM
YpOBHEM NPOM3BOJICTBA IIyTOHMS, He npeBsitiaomuM 100 rpaMMoB B ro/I.

[NOACHUTEJIBHOE 3AMEYAHUE

"SnepHblil peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HaxXOJSIIMECS BHYTPH KopIyca
peakTopa WM HEMOCPEACTBEHHO TPHUMBIKAONINE K HeMy, O0OpyIOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOILIHOCTH B aKTUBHOH 30HE, M KOMIIOHEHTHI, KOTOphIe 0OBIYHO
coJiepKaT TEMJIOHOCHUTENb MEPBOr0 KOHTYypa aKTUBHOW 30HBI peakTopa, WM BCTYHAlOT C
HUM B HETIOCPECTBEHHBIN KOHTAKT WIH YIPABISIOT UM.

He npeanonaraercs UCKIIFOUEHUE PEAKTOPOB, KOTOPHIC HAISKAITMM 00pa3oM MOTIIH ObI
MTO/IBEPTHYThCA MOAN(UKANINN ISl TIPOM3BOJICTBA 3HAYUTEIHHO OOJBIIETO KOJMYECTBa,
yeM 100 rpaMmoB TIyTOHUS B TOJ. PeakTopnl, npeaHa3Hauy€HHbIE A JIATEIbHOU
OKCIUTyaTallMi Ha 3HAYUTCJIBHBIX YPOBHAX MOHIIHOCTHU, HCE3aBHCHUMO OT CTCICHU HUX
BO3MOKHOCTEH MPOU3BOJICTBA IUTyTOHHUS, HE PACCMATPUBAIOTCS KaK '"peakTOpbl HYJIEBOU
MOIIIHOCTH".

PeaKTOpHLIe KOpImyca BbICOKOI'O JaBJICHUS

Meramnueckue Kopmyca B cOOpe WM MX OCHOBHBIE YacCTH 3aBOJCKOTO W3TOTOBJIEHUS,
KOTOpBIE CIELUAIbHO MpPeJHA3HAYEHBl WM TOATOTOBJICHBI JUIsI pa3sMEIICHUs B HUX
AKTUBHOW 30HBI SIIEPHBIX PEAKTOPOB, KaK OHH OINpeAeieHbl B myHKTe 1.1. BbIIIE, H
criocoOHBIE BBIIEP)KUBATH pabouee JTaBICHNE TEINIOHOCUTES TIEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHasa mmTa Kopiryca BHICOKOTO JaBIIEHHS pEakTopa OXBaThIBaeTCs MyHKTOM 1.2. Kak
OCHOBHAs1, 3aBOJICKOTO M3TOTOBJICHHS], YACTh KOPILyCa BBICOKOIO JaBICHUS.

BHyTpennue dacTu peakTopa (Hampumep, MOINEPKHUBAIOMINE KOJOHHBI W  IITHTHI
AKTUBHOW 30HBI M JpPyrHe BHYTPCHHUE YacTH KOPIIyCa, HAMPABISIONINE TPYOBI IS
PETYIHPYIOIMIUX CTEp)KHEH, TEIUIOBblE JSKpaHbl, MEPEeropoJKH, TpPYyOHbIE pEIIeTKA
AKTUBHOW 30HBI, IIACTHHBI AUQGdy30pa W T.A.) OOBIYHO TOCTABISIOTCS ITOCTABIITMKOM
peakTopa. B HEKOTOpBIX Ciy4asx OIpPENEICHHbIC BHYTPEHHUE OIMOPHBIC KOMIIOHEHTHI
BKJTFOUYAIOTCS B M3TOTOBIIEHHE KOPIyCa BHICOKOTO JABICHHS. DTH MPEIMETHI SBISIOTCS
JOCTATOYHO BAKHBIMH C TOYKH 3pEHHUS 0e30MacHOCTH W HAaAe)KHOCTH DJKCILTyaTalluh
peakTopoB (M CIENOBATEIbHO, C TOYKM 3PCHUS TapaHTHUHHBIX O00S3aTENIbCTB U
OTBETCTBEHHOCTHU IIOCTABIIMKA PEAKTOpa), YTOOBI MX IMOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIICHMSI O TTOCTaBKE CaMOTO peakTopa He crana Obl OOBIYHOM mpakTuKoi. [losToMmy,
XO0Td OTACIbHAasA IIOCTaBKa JTHUX YHUKAJIbHBIX, CICOUAJIBHO NPCAHA3HAYCHHBIX U
MOJTOTOBIICHHBIX, BA)XKHBIX, KPYIMHBIX H JOPOTOCTOSIIMX MPEIMETOB HE O05S3aTEIIBHO
OyZIeT paccMaTpUBaThCS KaK BEIMAnaronias U3 cepbl HHTEPECOB, TAKOH CIIOCO0 MOCTABKH
CUYHMTAETCS] MaJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHbI AJ15 3arpy3K4 U BHITPY3KH PeaKTOPHOI0 TOMJIMBA

ManunyasTopHoe 000pyJOBaHUE, CIIEHUAIBHO MPEIHA3HAYeHHOE WM TOATOTOBJICHHOE
JUIS 3arpy3KH WM M3BJICUEHHS TOIIMBA M3 SIIEPHBIX PEAKTOPOB, KAK OHM ONpPEAEITICHHI B
myHkTe 1.1. BBIIE, KOTOPOE MOMKET HWCHOJh30BATHCSA, KOT/IA PEAKTOpP HAXOAWTCSA IO
Harpy3Kko, wWiam  oOONafjaeT  TEeXHWYECKUMH  BO3MOXXHOCTSMH I TOYHOTO
MO3UIMOHUPOBAHUS ~ WJIM  OPUEHTHPOBAHWS,  TO3BOJIAIOIIMMH  IPOBOAMTH  Ha
OCTaHOBIIEGHHOM pEaKTOpe CIOKHBIE PalOTHI MO Teperpy3ke TOIUIMBA, MPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TPSMOM TOCTYT K TOTUTUBY.

PeakTopHble ynpaBasiionme cTep:;KHA

CrepxHU, CIEUUANbHO TpeJHa3HauYeHHbIE WM IOATOTOBICHHBIC U YIPaBICHHS
CKOPOCTBIO PEAKITHH B SJIEPHBIX PEAKTOPax, KaKk OHU OIMpPEIeNIeHbI B TyHKTE 1.1. BBITIE.

[NTOACHUTEJIBHOE 3AMEYAHUE

Croma xe BKIIIOYAarOTCA, ITOMHMO YacCTH, TMIOTJIOIIAOIICH HeﬁTpOHLI, €C OIIOpHBIC H
IMOABECHBIC KOHCTPYKIHNH, €CJIU ITOCTAaBKa IMPONU3BOAUTCS pa3AaCJIbHO.

PeakTopHbie TPYOBI BHICOKOI0 JaBJIEHUSA

TpyObl, KOTOpBIE CHENUATBHO NpeTHAa3HAYeHbl MM HMOATOTOBIICHBI JUIS pa3MElICHHs B
HHUX TOIUIMBHBIX DJIEMEHTOB M TEIUIOHOCHUTEINS IEPBOrO KOHTypa B PeakTopax, Kak OHH
ompeneneHsl B myHKTe 1.1. Bbime, mpu pabouem naBieHuH, mpesblmaiomeM 5,1 MIla
(740 dbyHT/KB. MI0HM).

LlnpkoHueBbIe TPYOBI

TpyObl wiu cOOpku TPYO M3 METAJUTMYECKOTO IMPKOHHS WM €ro CIUIABOB, O BECY
npeprmatontie 500 Kr B TedeHue Jr000ro 12-MecsI9HOro nepruoia, KOTOPhIE CIICIUAIBHO
MpeIHa3HAYCHBl WM TIOATOTOBJCHBI I HWCIIOJNB30BAaHHWS B peakTopax, Kak OHH
ompeseeHbl B MyHKTe 1.1. BhIIe, U B KOTOPBIX OTHOIIEHUE IO BECy TapHUS K ITUPKOHUIO
MeHbIIe yeMm 1:500.

Hacocnl IMEPBOIro KOHTypa TCIJIOHOCUTE/IA

Hacocrel, cmenuansHO mpeaHa3HAYCHHBIC WM TOJATOTOBJICHHBIC JUISl TMOJACPXKAHUS
IUPKYJSIUN  TEIDIOHOCHTENST TEePBOTO KOHTypa SAEPHBIX PEaKTOpPOB, KaK OHHU
omnpezesneHsl B myHkTe 1.1. Bolle.

I[MTOACHUTEJIBHOE 3AMEYAHUE

CriennanibHO TIpeJHa3HAuYeHHBbIE WM TOATOTOBJICHHBIE HACOCBI MOTYT BKIIOYATh
CIIO’KHBIE, YIUIOTHEHHBIEC WM MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI JIJIS TIPEIOTBPALCHHS
YTCUYKU TCTIJIOHOCUTECIIA TMEPBOI0 KOHTYpa, TCPMETUUYHBIC HACOChI U HACOCHI C CUCTEMaMM1
WHEPIUAIBHON Macchl. DTO OMpe/elieHue KacaeTcss HacOCOB, aTTECTOBAHHBIX IO KJIACCY
NC-1 umu 3KBUBAJICHTHBIM CTaHIApPTaM.

HesinepHble MaTepuaJibl A1 PEaKTOPOB
JeiiTepuii 1 TaKeJIass BOAA

Heiitepuii, Tsokenas Bona (OKHCh Aeitepusi) U 1000e Ipyroe coeAMHEHUE JeWTepus, B
KOTOPOM  OTHOLIEHHWE JiedTepusi K aroMaMm Bojopoja mpesbimaer  1:5000,
MpeaHa3HauYeHHbIE U UCIOJIb30BAaHUA B SIEPHBIX PEaKTOpax, Kak OHU OMpPEIENICHBI B
nyHkre 1.1. Bbie, B KonuuecTBax, npesbimaromux 200 Kr aToMOB AeiTepus 1is JII000H
OIIHOHM CTpaHBI-NONTydYaTelsl B TeUeHHE JII000ro 12-Mecsi[yHOTo neproa.



2.2

SlnepHo-uncThiii rpaduT

I'padur, uMerommii cTeNeHb YUCTOTHI BBIIIE S-MHUJUTMOHHBIX OOpPHOTO SKBUBAJICHTA, C
TIOTHOCTBIO Gobie deM 1,50 r/cM’, mpeaHa3sHAYCHHBIH [T HCTIONB30BAHMS B SACPHBIX
peakTopax, Kak OHU ONpeJeNicHbl B MyHKTE 1.1. BbINIE, B KOMMYECTBAX, MPEBBIIIAKNIIIX
3x 10* kr (30 MeTpudecKUX TOHH) IS JFOGOH OXHON CTPAHBI-IIONYYATENS B TCUCHHE
m000T0 12-MeCsIHOTO TIEPHoa.

[NPUMEYAHUE

s meneit 9KCIIOPTHOTO KOHTPOJIS MPAaBHUTENBCTBO OMpPENEISeT, OyIyT JH AKCIOPTHHIE
napTUu COOTBETCTBYIOILETO BBIIIICYKa3aHHBIM XapaKTePUCTUKAM rpadura
WCTIOJIH30BAThCA B SJEPHBIX PEAKTOPaX.

YcTaHOBKH AJ15 nepepaﬁoTKn Oﬁ.l'ly'leHHbIX TOININBHBIX 3JICMCHTOB U oﬁopy)mBalme,
CIIENUAJIBHO MPEIHASHAYCHHOC WIH MMOAT0TOBJICHHOC AJIAA 3TOI'0

BBOJIHOE 3AMEYAHUE

[Ipu nepepaboTke OOJYYEHHOrO SACPHOrO TOIUIMBA IUIYTOHHM M ypaH OTAENISAIOTCS OT
BBICOKOAKTUBHBIX IIPOAYKTOB JEJICHUS U APYTHX TPAHCYPAHOBBIX 3JIE€MEHTOB. JlJIsi Takoro
pa3zeneHuss MOTYT UCIIOJIb30BATHCS PA3IUUHbIE TEXHOJIOTHUECKHUE Ipouecchl. OAHAKO cO
BpemeHeM npouecc "Ilypekc" cran Hanbosee pacnpOCTpaHEHHBIM H IPUEMIIEMBIM. JTOT
NPOLIECC BKIIOYAECT PACTBOPEHUE OOMYYEHHOTO SAEPHOTO TOIUIMBA B a30THOW KHUCIIOTE C
HOCIEAYIOIIUM BBIICJIICHUEM YypaHa, IUTyTOHHS M IPOLYKTOB JENEHHUs 3KCTpaKmuei
pacTBopuTeeM ¢ MOMOIIBI0 TpuOyTHiIdOCchaTa B OpraHnueckoM pa3daBuTee.

TexHoMOTHYECKHE MPOLECCHl Ha Pa3iNyYHBIX ycTaHoBKax Tuma "llypekc" aHaIoOrH4YHBI U
BKIIIOYAIOT: U3MEJbUCHUE OOJYYCHHBIX TOIUTUBHBIX AJIEMEHTOB, PAaCTBOPCHUE TOILIUBA,
SKCTPAKIMIO PACTBOPUTEIIEM M XpaHEHHE TEXHOJIOTHYECKOU KUIKOCTH. MOXKET UMEThCS
Takke o0OpymOBaHWE VIS TEIUIOBOM IEHUTPAIIMM HUTpATa ypaHa, KOHBEPCUM HHUTpATa
TUTyTOHHUSL B OKUCH HJIU METAJLI, & TAKXKe JJIS 00pabOTKH JKUIAKUX OTXOJIOB, COJCPM KAIIUX
MPOAYKTHI JIENEeHUs, A0 TONydYeHHs (OpPMBI, TPUTOTHOW I MPOAOIKUTEIEHOTO
XpaHeHHs WM 3axopoHeHms. OIHAKO KOHKPETHBIE THIBI M KOHQUTYpaIus
000pyIOBaHUS, BBIMOTHSIONIETO OTH (YHKIHMH, MOTYT pa3jindaThCsi Ha Pa3TUIHBIX
ycraHoBkax Tuna "[lypekc" mo HECKOJbKMM HpHUYMHAM, BKIIIOYas TUIIBI U KOJIUYECTBO
OOJTydeHHOTO SIICPHOTO TOIUIMBA, TIOJICKAIIEro TepepaboTke, M IPearoaraeMbli
MPOIIECC OCAXKICHUA W3BICKAEMBIX MATEPHAIOB, a TaKKe TPUHIIUIBI O0CCIICUCHMS
0e30MacHOCTH M TEXHUYECKOTO OOCTYyXKHBaHHS, NPUCYIIUE KOHCTPYKIMH JTaHHOM
00CTaHOBKH.

"YcraHoBKa IS mepepaboOTKW  OONYYEHHBIX TOIUIMBHBIX dSJEMEHTOB" BKIIOYAeT
000pyZOBaHHE M KOMIIOHEHTBHI, KOTOpbIE OOBIYHO HAXOIATCS B IPSIMOM KOHTAaKTIE C
OOJy4YeHHbIM TOMJIMBOM M OCHOBHBIMH TEXHOJOTMYECKUMH MOTOKaMHU SAJEPHOTO
MaTepuana ¥ MpoIyKTOB JENIEHUs, U HEMOCPEICTBEHHO YIPaBIIAIOT UMHU.

OTH mpouecchl, BKIOYas MOJHBIE CHUCTEMBI JJI1 KOHBEPCUH IIyTOHHMS M NPOU3BOJCTBA
METaJTMYECKOTrO TUIYTOHUS, MOTYT OBITh MACHTU(GHULUUPOBAHBI [0 MEpaM, IPUHUMAEMbIM
JUI TIpEOTBPALICHUS ONACHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpUMeEp, MepaMH,
CBSI3aHHBIMH C TeoMeTpHel), o0inydeHrueM (HampuMep, MyTeM 3allUThl OT OOIydYeHHs) U
TOKCHUYHOCTBIO (HallpuMep, MEpaMu 110 YAEP>KaHHUIO).

[IpenmeTsl 000pyAOBaHUS, Ha KOTOpBIC, KaK CUUTACTCS, PACHPOCTPAHSACTCS 3HAYCHUC
(dpa3el "u obopyHoOBaHWE, CHENUATBHO IPEIHA3HAYCHHOE WM IOATOTOBJICHHOE" IS
nepepaboTKU 00TYyUEHHBIX TOTUTUBHEBIX 3JIEMEHTOB, BKITIOYAIOT:



3.1.

3.2

3.3.

MaimnHbl 1J1 pyOKH 00/1y4eHHbIX TOIUIUBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEUYAHUE

D10 000pyIOBaHHWE WCIOIL3YETCS JJII BCKPBITHS OOOJOYKH TOIUTMBA C IICIBIO
MOCIEAYIONIET0 PacTBOPEHUs] OONYYCHHOrO siAEpHOTO Martepuana. Kak mpaBwuio,
UCTIONIL3YIOTCS CIICIMATIBHO MPEAHA3HAUYCHHbBIC, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasia
YCTPOMCTBA, XOTS MOXET WCIOJIb30BaThCsI W 0Oojee COBeplIeHHOe 000pyI0BaHUE,
HarpuMep Ja3ephl.

JucraHunoHHO ynpaBisgeMoe OOOpYIOBaHHME, CIELHAIbHO IIPEJHA3HAYEHHOE WIH
MOJTrOTOBICHHOE [UIsS HWCIOJb30BaHUS Ha YCTAaHOBKE IO MepepadoTKe, KakK OHa
olpeneNieHa BbIIIE, JUIA PEe3KH, PYOKHM HIM Hape3KH COOpOK, MYyYKOB WM CTepIKHEH
00JIy4eHHOTO SAJEPHOT0 TOIIUBA.

JuccosibBepbl
BBOJHOE 3AMEYAHUE

B mmccombBepsl OOBIYHO MOCTyMaeT HW3MENbYEHHOE OTpaboTaBiee TOILIMBO. B a3THmx
0e30MacHBIX C TOYKH 3PEHUS KPUTHIHOCTH pe3epByapax 00IydeHHBIN SAepHBIA MaTepral
pacTBopsieTcss B a30THOW KHCIIOTE, M OCTalolIrecss oO0pe3ku 000JOYEK BBIBOIATCS W3
TEXHOJIOTHYECKOTO MOTOKA.

BezomacHble ¢ TOYKH 3peHUS KPUTHYHOCTH pe3epByaphl (HampuMep, Majoro AuaMerpa,
KOJIBLICBBIE MM TIPSIMOYTOJIbHBIE pe3epByaphl), CHEIMANbHO MNpeIHa3HAYCHHBbIC WIN
MOATOTOBJICHHBIE [UI HCIOJIB30BAHMS HAa YCTAHOBKE IIO IiepepaboTKe, Kak OHHU
OmpesAenieHsl BbIIIE, IS PAacTBOPEHUS OOJIYYEHHOTO SIAEpHOTO TOIUIMBA, KOTOPHIE
CHOCOOHBI  BBIACPKMBATh TOPSYYI0, BBICOKOKOPPO3MOHHYIO KHIKOCTH M  MOTYT
JUCTAaHIIMOHHO 3arpy’KaThbCsl M TEXHUUECKH 00CITy KUBAThCA.

JKCTPAKTOPbI U 000pyI0BaHUeE JIsl IKCTPAKIIUM PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTOphl ¢ pacTBOpUTENEM IMOCTYMAaeT KaK PacTBOp OOJYyYEHHOTO TOILIMBA W3
JIUCCOJIBBEPOB, TAK U OPraHUYECKUN PacTBOp, C MOMOILBID KOTOPOTO Pa3lEeisOTCs ypaH,
TUTyTOHUH W TPOAYKTH neneHus. OOopynoBaHWEe Ml OSKCTPAKIHHA PACTBOPHUTEIEM
OOBIYHO KOHCTPYUPYETCS TaKuM o00pa3oM, 4YTOOBI OHO YIOBICTBOPSUIO KECTKHM
SKCIUTYaTallUOHHBIM TpeOOBaHWSAM, TaKWM, KakK JUTUTENBHBIA CpPOK CIyXObl 0e3
TEXHHYECKOTO OOCTYXMBAHHS WM JIeTKas 3aMEHSEMOCTh, IPOCTOTA B AKCIUTyaTallud U
VIIPABJICHUH, & TAKXKE THOKOCTH B OTHOIIICHUH U3MEHEHUS MTapaMeTpoB Ipoliecca.

CrienmanbHO TpeHa3HAuU€HHBbIE WM TOATOTOBJIEHHbBIE 3KCTPAKTOPHI C PacTBOPHUTEINEM,
TakMe, Kak HacaJo4Hble WIM IyJbCALlUOHHBIE KOJIOHHBI, CMECHUTEIbHO-OTCTONHbBIE
anmapaTsl WU [EHTPOOeKHbIe KOHTAKTHBIE alapathl I UCIIOIb30BaHUsI Ha YCTaHOBKE
Mo 00paboTKe OOIYYECHHOTO TOIUTMBA. DKCTPAKTOPHI C PACTBOPUTENEM IOJDKHBI OBITH
YCTOHYMBBI K KOPPO3HMOHHOMY BO3JEMCTBHIO a30THOM KHCIOTBL. OKCTPAKTOPhI C
pactBopuTeieM OOBIYHO W3TOTABIUBAIOTCS C COOJIOACHWEM YPE3BBIUAHO BBICOKHUX
TpeOoBaHMi (BKJIIOYas NPUMEHEHHE CHEIHalbHBIX METOIOB CBapKH, WHCIEKINH,
o0OecrieueHHe M KOHTPOJb KAadyecTBa) M3 MaJOYIVIEPOJHCTBIX HEP)KaBEIOLINX CTalei,
TUTaHA, UPKOHUS WU IPYTUX BEICOKOKAYECTBEHHBIX MATEPHUAJIOB.
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3.5.

XuMHUYecKHe pe3epByaphl /sl BbIAePKUBAHUS HJIH XPAHEHUS
BBOJJHOE 3AMEUYAHUE

Ha srtane skcrpakumy pacTBopuTeneM 00pa3yloTCsi TPH OCHOBHBIX TEXHOJIOTHYECKUX
MOTOKAa KUJIKOCTH. Pe3epByapbl sl BBIACP)KUBAHUS MM XPAaHEHHS HCIOJNb3YIOTCA B
JanbHelel 00paboTke BceX TpeX HOTOKOB CIEIYIOLIMM 00pa3oM:

a) pacTBOp YHUCTOr0 Aa30THOKHCJIOTO YypaHa KOHICHTPUPYCTCA BbIIIAPDUBAHUCM U
MMPOUCXOAUT MPOLECC ACHUTpALWU, I'’IC OH IMPEBpAIIACTCAd B OKCHJ YypaHa. 9TO0T
OKCHJ ITIOBTOPHO HCIOJB3YETCA B ANCPHOM TOIIIIMBHOM ITUKIIC,

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JAENEHHUS OOBIYHO KOHIIEHTPHUPYETCS
BBIMIADUBAHMEM U XPaHUTCA B BHAE KOHIIEHTPUPOBAHHON JKUAKOCTH. OTOT
KOHILIGHTPAT MOXKET BIIOCJIEICTBUY MPOWTH BhIIApUBaHKE WK OBITH IPe0oOpa3oBaH
B (hopMy, IPUTOHYTO ISl XPAHEHUS HIIM 3aXOPOHEHHS,;

C)  pacTBOp UHCTOrO HHUTpaTa IUIyTOHUS KOHLEHTPUPYETCS W XpaHUTCA [0
MOCTYIUIEHUs Ha JalbHEHIIne 3Tanbl TEXHOJIOIMYECKOro mpoluecca. B uwactHocTH,
pe3epByapsl U1 BBIIEP)KMBAHUS WM  XPaHEHUS pPacTBOPOB  IUTYTOHUS
KOHCTPYHUPYIOTCSI TAKMM 00pa3oM, 4TOOBl N30€KaTh CBA3AHHBIX C KPUTHYHOCTHIO
Ipo0jeM, BO3HUKAIOIUX B PE3yibTaTe M3MEHEHHH B KOHIEHTpAlUH WK (opme
JAHHOTO TTOTOKA.

CriernaibHO TIpeHA3HAYEHHBIE WM TOATOTOBIICHHBIE PE3EpBYapHl JIS BBIACPKUBAHUS
WJIM XpaHEHHs IS UCTIOJIb30BaHUS Ha YCTaHOBKE M0 MepepaboTKe 0OIyYEHHOTO TOIUINBA.
PesepByapsl anst  BBIACpKMBAHHWS WM XPaHEHUS JIOIDKHBI OBITh YCTOWYHBBI K
KOPPO3HMOHHOMY BO3JCHCTBUIO a30THOM KHUCIOTHI. Pe3epByapbl ISl BBIACPKUBAHUS WU
XpaHeHUs] OOBIYHO W3rOTaBIMBAIOTCA M3 TAaKUX MaTepUaloB, KaK MalOyTJIepOIUCTHIE
HEp)KaBEIOIIUE CTald, TUTAaH WIX LUPKOHUN WM Jpyrue BBICOKOKAYECTBEHHBIC
MaTepuanbl. PesepByapel Ui BBIIEP)KMBAHUS WM XpPaHEHUS MOTYT  OBITH
CKOHCTPYHPOBAaHbI ~TakuM 00pa3oM, HYTOOBI HX OKCIUTyaTalsl W TEXHHYECKOe
oOCITy’>)KUBaHHE TMPOU3BOAWINCH JIUCTaHIMOHHO, W MOTYT HMETh CIEAYIOIIne
0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SACPHON KPUTUIHOCTHIO:

1)  OOpHBII SKBHBAJCHT CTCHOK WM BHYTPEHHHX KOHCTPYKIHMI paBeH MO MEHbINEH
mepe 2%, mbo

2)  UWIMHAPWYECKHE pe3epByapbl UMEIT MaKCHMajbHBIH  amametp 175 mm
(7 motimMoB), OO

3)  TOpAMOYTONBHBIN WIIM KOJNBIICBOW pe3epByap UMEET MaKCUMAIBHYIO ITUPHHY 75 MM
(3 motima).

CucremMa KOHBEPCHHM HUTPATA IUIYTOHUS B OKCH]L

BBOJHOE 3AMEYAHUE

Ha OompmmHCTBE yCTaHOBOK MO TepepaboTKe ASTOT KOHEYHBIH IpOIecC BKIFOYAET
KOHBEPCHIO pacTBOpa HUTpaTa IUTyTOHUS B JIBYOKHCH IUTYTOHHS. B d9HCIIO OCHOBHBIX
omepanuii 3TOro0 Tpolecca BXOIAT: XpaHEHHE U KOPPEKTHUPOBKA HCXOTHOTO
TEXHOJIOTHYECKOTO MaTepHualla, OCKICHHE W pa3lielieHHe TBEPAOH W KUAKOW (a3bl,
MpOKaJMBaHUe, OOpalleHne C MPOAYKTOM, BEHTHJIALUSA, OOpalleHHe C OTXOJaMH U
yIpaBJIeHUE TPOIIECCOM.

3aMKH}/TBIe CUCTCMBI, CICHUAJIBHO NPEAHA3HAYCHHBIC WKW IMOATIOTOBJICHHBIC JJId
KOHBEPCHUU HUTpATa IUTyTOHUS B OKCUJ| TUTyTOHUS, B YACTHOCTH, 000pYJIOBAaHHBIC TAKUM
o0pa3zoM, 4TOOBI M30€KaTh IOCTIIKEHUS KPUTHIHOCTH W PaJAMANMOHHBIX 3¢ (HEKTOoB, a
TaKXXC CBECTU K MUHUMYMY OITACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.
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3.6.

5.1.

CucremMa KOHBEPCHM OKCHA IUIYTOHUSI B MeTaJLl
BBOJAHOE 3AMEYAHUE

DTOT TpoItecc, KOTOPHIi MOXKET OBITh CBSI3aH C YCTAHOBKOH IO TIepepadOTKe, BKIFOUAET
q)TOpI/IpOBaHI/Ie ABYOKHCHU ILIYTOHWUA, OOBIYHO C MMPUMCHCHUEM BBICOKOAKTUBHOI'O
(TOpPUCTOTrO BOAOPOAA, C LETbIO MOTyUeHU (TOPUAA ILTYTOHHS, KOTOPBINA BIOCIICICTBHH
BOCCTaHABIIMBACTCSI C IOMOIINBI0 METAUIMYSCKOTO KAalbIUs BBICOKOW YHCTOTHI [0
MOJYYCHUS] METAIMYECKOTO TUTYTOHHS M (TOpWaa KajblMs B BWJAE NIIaka. B ywcio
OCHOBHBIX OIEpalui JAaHHOTO TMpolecca BXOAAT: (GTOpUpOBaHHME (HAIpUMEpP, C
MpUMEHEHUEM 000pYI0BaHHUS, COJCPIKAIIECTO OIAropOIHBIC METAIUTBI WK 3aIUIIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTaHOBJICHHE MeTayuia (HampuMep, ¢ TPUMCHEHHEM
KEpaMHUYCCKUX THFHeﬁ), BOCCTaHOBJICHHUC IIJIaKa, o6pan1eHI/Ie C IIPpOAYKTOM, BCHTUJIAUA,
oOpallleHre ¢ OTXOJaMH U YIIPABICHUE ITPOIIECCOM.

3aMKHYTbIC CHCTEMBI, CIHCHUAIBLHO NpPEAHA3HAUCHHBIC WM TOATOTOBICHHBIC IS
MPOU3BOACTBA METAIMYECKOr0 IUIyTOHHS, B YacTHOCTH, OOOpYJOBaHHBIC TaKHM
o0pa3oM, uTOOBI M30EKATh JOCTUKCHHS KPUTHYHOCTH U PAAMANUOHHBIX 3PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OTMACHOCTH, CBS3aHHBIC C TOKCHYHOCTBIO.

YcTaHOBKH /151 H3TOTOBJICHHS TOIUINBHBIX 3JIEMEHTOB
"VcTaHOBKa ISl H3TOTOBIICHHSI TOTUIMBHBIX JIEMEHTOB" BKIIIOYAET 000PYAOBaHHE:

a) KOTOpOe OOBIYHO HaXOOUTCS B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTHYECKUM
MTOTOKOM SIIEPHOTO MaTepHaja Wi HEIOCPEACTBEHHO 00pabaThIBaeT €ro, Wi e
YIpPaBIseT UM, WY,

b) KOTOpO€ TepMETH3HUPYET AAEpHBIH MaTeprall BHyTpH 000I0UKH.

YcraHoBkH I pa3eieHHsl M30TONOB YpaHa H  o0OpyaoBaHUe, KpoMme
AHAJINTHYECKUX TNPHOOPOB, CMENHAIHHO NpPeIHA3HAYEHHOE HJIM MOATOTOBJIEHHOE
AJISl ITOTO

IIpenmersl 000pYOBaHUsI, HA KOTOPBIE, KaK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(hpassl "obopymoBaHHE, KpOME aHATHTHYECKHUX MTPHOOPOB, CIICIHATLHO TPeTHASHAUYCHHOE
WJIH TIOATOTOBJICHHOE" IS pa3/IeTICHUsI M30TOMOB ypaHa, BKIIIOYAIOT B CEOs:

I'azoBble ueHTpml)yrn 1 y3JIbl 1 KOMIIOHEHTDbI, CI€UAJBbHO NPEeAHA3HAYECHHbIC UJIH
MOAT0OTOBJICHHBbIC 1JIfl HCITOJIB30BAHUA B Ira30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUE

l'azoBas nieHTpU(pyTra 0OBIYHO COCTOUT M3 TOHKOCTCHHOTO(BIX) IUIHMHIPA(OB) AUAMETPOM
or 75mm (3 motima) no 400 mm (16 mIOHMOB) C BEpTHUKAJbHOW LIEHTPaIbHOH OCHIO,
KOTOpEIH(e) moMerieH(bl) B BaKyyM U BpamaeTcs(F0Tcs) ¢ BEICOKOW OKPY>KHON CKOPOCTHIO
nopsinka 300 m/c wnm Gonee. Iyt mocTHKEeHHUS! OOJNBIIONW CKOPOCTH KOHCTPYKIUOHHBIE
MaTepHalbl BPAIAIONINXCS KOMIIOHEHTOB JIOJDKHBI MIMETh BRICOKOE 3HAYSHHE OTHOIICHHS
MPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpKa M, CIIEAOBATENbHO, OTIENbHBIE ee
KOMIIOHEHTBI JIOJIKHBI H3TOTOBJISATHCS C BBICOKOW CTEMEHBIO TOYHOCTH, YTOOBI pa3daiaHC
ObUT MUHMMANBHBIM. B oTmuume oT npyrux neHTpudyr rasoBas IeHTpUdyra s
oOoramieHuss ypaHa WMeeT BHYTPH pOTOPHOH KaMepbl BpaIIaronryrocs(uecs)
neperopoaky(u) B popMe AUCKAa M HEMOABIKHYIO CUCTeMy monaauu u orBojaa raza UFs,
COCTOSIIIYIO TI0O MEHBIIICH Mepe U3 TPEX OTICIbHBIX KaHAIOB, ABA U3 KOTOPBIX COCAMHEHBI
C JIOTIaTKaMH, OTXOJSIIAMHU OT OCH POTOpa K nepudepuitHOi 4acTH pOTOPHON Kamephl. B
BaKyyMe€ HaxXOIWTCS TaKXKe PAJ BAXHBIX HEBPAIIAOUINXCS AJIEMEHTOB, KOTOPHIE, XOTS U
UMEIOT OCOOYH0 KOHCTPYKIIMIO, HE CJOXHBI B M3TOTOBJICHHUM M HE M3TOTOBJISIOTCS U3
YHUKAQJIBHBIX MaTepuanoB. LleHTpudyxHas ycraHOBKa, 0JTHAKO, TpeOyeT OOJBIIOro Yucia
9THUX KOMIIOHEHTOB, TaK YTO HMX KOJIHUYECTBO MOXKET CIy’)KUTh BaKHBIM HHAHKATOPOM
KOHEUHOTO HUCIOJIb30BaHMUS.
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Bpamaromuecsi KOMIOHEHTHI
a) [TomHbie poTOpHBIE COOPKH:

TOHKOCTEHHbIE LWIMHAPBL WIH P COEAWHEHHBIX MEXKAY COOOH TOHKOCTEHHBIX
WIMHAPOB, U3TOTOBJIEHHBIX W3 OJHOTO MM 0Oojiee MaTepUalIOB C BBICOKUM 3HAYCHHEM
OTHOIIIEHUS TPOYHOCTH K TJOTHOCTH, yKkazaHHeIXx B [IOJICHUTEJIbBHOM
3AMEYAHHWW « wHacrosimemy pasgeny. CoenuHeHHWe NHUIMHIPOB MEXAy co0oif
OCYILECTBISIETCS IPU IOMOIIM THOKMX CHIB(OHOB MM KOJEL, OIHCAHHBIX B
yactu 5.1.1. ¢) Hmxe. CoOpaHHBIM pPOTOpP MMeEET BHYTPEHHIOIO(HE) Meperopoaxy(u) u
KOHLIEBBIC y3IIbl, OUcaHHbIe B yacTsax 5.1.1.d) u e) Hmwke. OxHako mogHast cOOpKa MOXKET
OBITH IOCTABJICHA 3aKA3YMKY B YACTUYHO COOPAHHOM BUJE.

b) PotopHbie TpyOBI:

CrieruanbHO TIpeJHAa3HAYCHHBIE WJIM TOATOTOBJICHHBIC TOHKOCTEHHBIC IWJIMHJIPHI C
tommuHON cTeHku 12 mm (0,5 mroiima) i MeHee, AuaMeTpoM ot 75 mm (3 mroiiMa) 10
400 mm (16 mroitMOB), M3TOTOBJICHHBIE W3 OJHOTO WM Oojee MaTepuaioB, MMEIOIINX
BBICOKOE 3HAaYCHHWE  OTHOIICHUS TMPOYHOCTH K  IJIOTHOCTH, YyKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUNMU k HacrosmemMy pazneiny.

C) Kombia wm cuimbhoHBI:

KoMmoHeHTsI, crenuanbHo TNpenHa3HaueHHbIE WM TOATOTOBIICHHBIC Ui CO3JaHUS
MECTHOH OTIOPHI ISl POTOPHON TPYOBI WIIM COCAMHEHHS Psiia POTOPHBIX TpyO. Crinb(oHbI
MPEICTABIIIOT COOOH KOPOTKHE MUIUHAPHI ¢ ToimuHoi creHkn 3 MM (0,12 mroiitma) nmm
MeHee, TuaMeTpoM ot 75 MM (3 mroiima) 1o 400 MM (16 r0HMOB), UMEIOIIUX OJUH TOQp U
M3TOTOBJICHHBIE M3 OJHOTO M3 MaTepHUaloB, MMEIOMIMX BBICOKOEC 3HAYEHHE OTHOLICHUS
MPOYHOCTH K IUIOTHOCTH, YykKazaHHbIX B IIOSACHUTEJIIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3zieiy.

d) [eperopoaxu:

KommonenTsr B dopme nucka aumamerpoMm oT 75 MM g0 400 mm (ot 3 mo 16 mroiimoB),
CIIEITHAIBHO MpeaHa3HAYCHHBIC WU MOATOTOBIICHHEIC I YCTAaHOBKHA BHYTPH POTOPHOM
TpyObl TEHTPU(PYTH C T1ETBI0 H30JHPOBATh BBIMYCKHYI0 KaMmepy OT TJIaBHOH
pa3nenuTeNbHON KaMephl U B HEKOTOPBIX CIydasx JUisl yiaydiieHus: nupkysiaun raza UF,
BHYTPH TJIABHOH pa3feUTeI-HON KaMephl POTOPHON TPYOBI M M3TOTOBJICHHBIC U3 OJHOTO
U3 MaTepuajoB, MUMEIONINX BBICOKOE 3HAUECHHWE OTHOIIEHUS IMPOYHOCTH K IUIOTHOCTH,
ykazaHubix B [IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmieMmy pa3ieny.

e) BepxHue/HmkHIAE KPBIIIKY:

KommonenTs! B popme nucka muamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 mroitMoB),
CTHECIHAIILHO TpeJHa3HaYeHHbIC WJIM TMOJTrOTOBJICHHBIE TakKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh AMAaMETPy KOHLIOB POTOPHOH TpyObl M Onaromapsi STOMY yIepKHBaTh
UF¢ BHyTpu ee. DTH KOMIIOHEHTHI HCIIONIB3YIOTCA UIS TOTO, YTOOBI MOIAEPKUBATH,
YAEpKUBAaTh WM COIEpXKaTh B cebe KaK COCTaBHYIO YacThb 3JIEMEHTHl BEPXHEro
MOJIIMITHUKA (BEpXHSAA KpBINIKA) WM CIYXHTh B KauyecTBe HeECyIled YacTH
BpAIAIOLINXCS JIEMEHTOB JJIEKTPOJBUTATENS] U 3JIEMEHTOB HIDKHErO IOALIMITHHKA
(HWKHAS KpBIIIKA), W HU3TOTOBISIIOTCA M3 OJHOTO M3 MaTepHalioB, MMEIOIIUX BBICOKOE
3HAUEHHE OTHOIIEHHUS MPOYHOCTH K IUIOTHOCTH, ykasaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k Hacrosimiemy pasaeny.

[HOACHUTEJIbHOE 3AMEYAHUE
Jl1s Bpalaronmxcs KOMIIOHESHTOB IICHTPU(YT UCTIONB3YIOTCS CIEAYIOIINE MaTSPHAIBL:

a) MapTEHCUTHOCTAPEIONINE CTAIIU, UMCIOIINE MAKCHUMAIbHBIN Mpeei MPOYHOCTH Ha
pactsmkerne 2,05 x 10° H/m? (300 000 dyHT/KB. mroiiv) min Gotee;
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b) AJITIOMUHHUECBBIC CIIaBbl, HWMCIOIIHC MaKCHUMaJILHBIN nmpeacia MpoOYHOCTH Ha
2 o
pactsoxenne 0,46 x 10° H/m? (67 000 byHT/KB. mroiim) un Goiee;

c) BOJIOKHUCTBIE (HUTENOJ00HbIE) MaTepHalbl, MPHUTOIHBIC ISl UCIONB30BAHUS B
KOMIIO3UTHBIX CTPYKTYPaxX M UMEIOLIUE 3HAYEHUS YJEIBbHOTO MOAYJS yHOPYyroCTH
12,3x 10° M mmm Goee ¥ MAaKCHMATbHOrO YACHHHOTO MPEeia MPOYHOCTH Ha
pacrsxenne 0,3 x 10° M umn Gornee ("yaeabHbIH MOY/Ib YIPYroOCTH" - 3TO MOIYJIb
IOura B H/MZ, JICJICHHBIN Ha YICIBHBIN BeC B H/m® ; "MaKCUMAaJIbHBIN yIeTbHBIN
Mpeaes MPOYHOCTH Ha PacTsDKeHHE' - ATO MaKCHMAJIbHBIA MpeesT MPOYHOCTH Ha
pacTspKeHuE B H/M’, neneHHbIi Ha YIEJBHBIN BEC B H/v.

CraTnyecKue KOMIIOHEHTHI
a) TToaIIMIHUKHN ¢ MATrHUTHOU MMOJIBECKOI:

CrenmanbHO  TIpeHA3HAYCHHbIE WJIM  TOATOTOBJIEHHBIE  MONIIMITHUKOBBIE — y3JIHI,
COCTOSIIIME W3 KOJBIICBOIO MAarHWTa, IMOJABEUICHHOTO B 000IMe, coaepkaieit
nemndupyonyo cpexy. O6oiiMa wm3roraBnuBaercs u3 croiikoro k UFgs marepuana
(cm. [IOAACHUTEJIBHOE 3AMEYAHUE k pazpeny 5.2.). MarHuT coemuHsieTcs C
TOJIFOCHBIM HAKOHEYHWKOM FIJIM BTOPBIM MarHWTOM, YCTAaHOBJICHHBIM Ha BEpXHEH
KpBIIIKe, OMUCaHHOH B pasgene 5.1.1.e). MarHut Moxer uUMeTh (GOpPMY KOJbIa C
COOTHOIICHHEM MEXAy BHEIIHUM © BHYTPEHHHM JHaMETPaM{, MEHBIINM WIH
paBHbIM 1,6:1. Maraur Moxker uMeTh (opMy, OOECIEUHBAIONIYI0 HAYaIbHYIO
nponuriaemoctb 0,15 'u/m (120 000 equuaun CI'C) wunu  Gojiee, WIHM OCTaTOYHYIO
HAMarHU4eHHOCTh 98,5% wiu Oojee, WM MPOU3BENCHUE WHAYKIUUA Ha MaKCHMAaJIbHYIO
HANpPsKEHHOCTH 011 Gosee 80 kJIi/m® (107 T'e.D). KpoMe 0GBIYHEIX CBOMCTB MaTepHana,
HEOOXOMUMBIM TMPEABAPUTEIHHBIM YCIOBHEM SIBIISCTCS OTPAaHUYCHUE OUYCHb MAalIbIMHU
normyckamu (mMeree 0,1 Mm wimu 0,004 aroiima), OTKJIOHCHHMS MAarHUTHBIX OCEH OT
TeOMETPUYECKIX Ocel WM o0ecriedeHre 0co00i TOMOTEHHOCTH MaTeprasa MarHuTa.

b) [Mopmmmankw/ nemmndepsr:

CriernanbHO TIpeHa3HauYeHHBIE WM TIOATOTOBJICHHBIE TOIINITHUKH, COJEpKAIINe y3el
OCBH/yIJIOTHUTENEHOE ~ KOJNBIIO, CMOHTHpPOBaHHBIH Ha jgemndepe. Ocbh 00BIMHO
NpeAcTaBIseT cOOOH Bal M3 3aKAIEHHON CTajl C OJHUM KOHIIOM B (hopMme moiycdepsl, u
CO CpeICTBaMM IOJICOCAMHCHMS K HIDKHEH KpBINIKE, OMMCaHHOW B pasmene S5.1.1.e), Ha
npyroM. Bam, omHako, MOXeT OBITh COENUHEH C THAPOJUHAMHUYECKUM TMOAIIHITHUKOM.
Kompmo wumeer ¢opmy Tabnetkn c¢ mnomycdepruyeckuM YriayOlieHHeM Ha OJHOU
MOBEPXHOCTH. DTH KOMIIOHEHTHI YaCTO TOCTABIISIOTCS OTAEIBHO OT JeMIiepa.

c) MoutekysspHbIe HaCOCHI:

CriernanibHO TIpeTHa3HAYEHHBIE WIJIM TTOATOTOBJICHHBIE IIMIIMHAPHI C BHITOYCHHBIMH WIIH
BBIJABJIICHHBIMH BHYTPH CIUPANGHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTpPH
oTBepcTUsIMU. THUNOBBIMU pa3MepaMH SBISIOTCS CIEAYIOIIUE: BHYTPEHHUH OUaMETp OT
75 mm (3 mroiima) mo 400 mm (16 mrotiMoB), TommuHa cteHKH 10 MM (0,4 mroitma) wmm
Oomee, ¢ [IMHOW, paBHOW nuamerpy win Oonbiie. KaHaBku OOBIYHO HMEIOT
IpsSIMOYTOJIFHOE TIOTIepeyHoe ceueHue u riryouny 2 mm (0,08 mrofima) mnu GoJee.

d) CraTops! ABHUTaTEINEH:

CrieruansHO TIpeHa3HAYEeHHBIC MM TOATOTOBJICHHBIE CTaTOPHI KONBIEBOH (POpMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mmm PEaKTUBHBIX )
AJIIEKTPOJBUTATENICH IEPEMEHHOTO TOKA JJII CHHXPOHHOW pa0oThI B YCIOBHIX BaKyyMa B
nuana3zoHe vactorT 600-2000 'm u B amamazone momHocteid 50-1000 BA. Craropsl
COCTOSIT M3 MHOTO()a3HBIX OOMOTOK Ha MHOTOCIIOIHOM JKEJIE3HOM CepAeUYHUKE C HU3KIMH
MIOTEPSIMH, COCTOSIIIIEM U3 TOHKUX IUIACTHH, 00bIYHO TommuHou 2,0 MM (0,08 mroiitma) wiu
MEHee.
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e) Kopmyca/mpueMHUKH EHTPpUDYTH

KoMmoHeHTsI, crienuanbHO MpeIHa3HAYCHHBIC WM TIOTOTOBICHHBIC TSI pa3MEIICHMS B
HUX COOpKH pOTOpHOH TpyObl TazoBoi wLeHTpudyru. Koprmyc cocTOMT U3 KECTKOTO
MWIMHAPA ¢ TommuHOW creHku 70 30 mm (1,2 mroiima) ¢ mpenu3uoHHO 00paboTaHHBIMH
KOHIIAMH JUI YCTaHOBKM TOJIIWITHUKOB W C OJHUM WM HECKOJIBKUMH (IIaHIIAMH IS
MoHTaxa. OOpaOOTaHHBIC KOHIIBI MAPaUICIBHBI JPYr JAPYTY M HEePIEHIAUKYIISPHBI
MpoJoJIbHOM ocu nmwinHapa B npenenax 0,05 rpamyca unu meHee. Kopyc MoxeT Takxe
MIPEICTABIATE CO00I KOHCTPYKIIHIO SYEHCTOTO THIA IS Pa3MeIleHUs] B HeM HECKOJIBKUX
poTtopHBEIX TpyO. Kopityca m3roTraBmuBarOTCs M3 MaTepuaioB, Koppo3uecTorkux Kk UFg,
WM 3aIIUINAIOTCS MTOKPHITHEM U3 TAKUX MAaTEPUATIOB.

f) JloBymku:

CrienmasibHO TpeJHa3HAUYEHHBIE WM MOATOTOBJIEHHBIE TPYOKH BHYTPEHHHUM IHAMETPOM
1o 12 mm (0,5 mrotima) muis uzBneuenus raza UFg u3 poTopHO# TpyObI IO MeTOAy TpyOKH
ITuto (T.e. ¢ OTBEpPCTHEM, HAIIpaBICHHBIM Ha KPYTOBOW IMOTOK Ta3a B POTOPHOM TpyOe, K
pUMepYy, MOCPEACTBOM M3rMba KOHIIA paJualbHO PACIONIOKEHHOW TpyOKH), KOTOpbIE
MOYXHO MPHUKPENHUTH K LEHTPAIBLHON cucTeMe M3BleueHHs ra3a. TpyOKH U3rOTOBICHBI U3
MaTepuayioB, Koppo3uecToMkux K UFg, WM 3amuimarorcs MNOKPBITHEM U3 TaKUX
MaTepHAIIOB.

CrnennajibHO MpeIHA3HAYEHHbIE WJIH MOAT0TOBJIEHHbIE BCIOMOTaTeJIbHbIE CHCTEMBI,
00opy1oBaHMe W KOMIIOHEHTHI /Uil HCHOJb30BAaHMS Ha Tra3oueHTPUYKHOMH
YCTaHOBKe 0 000raleHHI0

BBOJAHOE 3AMEYAHUE

BcroMorarenpHble  CHCTEMBI, O0OpyIOBaHHE W KOMIIOHEHTHI Ta30UeHTPH]YKHOH
YCTaHOBKH MO OOOTAIEHHUIO MPEACTABIAIOT COOO0H CHCTEMBI YCTaHOBKH, HEOOXOAMMBIC
st nogaun UFe B ieHTpudyry, 1Uis CBsI3U OTAEIBHBIX LEHTPUYT MEXIy COOO0M ¢ LebIo
00pa30BaHUs KAacKajoB (MU CTyIMeHeH), 4ToObl JOCTHYb 00Jiee BBICOKOTO 00OTaIleHUs U
u3Bieub "mpoaykt" u "xBoctel' UFs w3 uentpudyr, a Ttakxke 00OpyaOBaHHE,
HEoOXoauMoe ISl IPUBEICHHS B ACHCTBHE HEHTPUGYT WM AJIS YIPABJICHHUs yCTaHOBKOI.

Oo6pryH0 UF4 nicmmapsieTcss U3 TBEPIBIX BEIIECTB, MOMENICHHBIX BHYTPHU IOJ0TPEBACMBIX
aBTOKJIaBOB, M TIOMAeTCs B Ta3000pa3HOil ¢dopMe K IMeHTpudyram depe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackana. "Ilpomykr" u "xBoctel" UFg, mocTymaromue u3
HeHTpUdyr B BHIE Tra3000pa3HBIX TIOTOKOB, TAaKXE MPOXOAIT 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOMOB Kackajga K XOJIOJAHBIM JIOBYIIKaM (paOOTaromuM IpH
temneparype okosio 203 K (-70°C)), rae oHH KOHIAEHCHPYIOTCS M 3aT€M MOMELIAIOTCS B
COOTBETCTBYIONINE KOHTCHHEPHI JUIS TPAHCIIOPTUPOBKHM WIIM XpaHEeHUs. Tak Kak
YCTaHOBKa I0 OOOTAIIEHWI0 COCTOMT W3 MHOTHX ThHICSY HeHTpudyr, coOpaHHBIX B
KacKaJpl, CO3/Ial0TCS MHOTOKHIJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOABI KAacKaloB C
ThICSIYAMH CBApPHBIX IIBOB, IPUYEM CXeMa OCHOBHOW YacTU UX COCIUHEHUN MHOTOKPATHO
nopropsiercsi.  OOopymoBaHMe,  KOMIIOHEHTBI W CHUCTeMBI  TpyOOmpoBOJOB
M3TOTaBJIMBAIOTCS C COOIOJIEHNEM BBICOKHUX TPEOOBAHMN K BaKyyM-TUIOTHOCTH U YHCTOTE
00paboTKH.

CucreMbl Hoga4n/cucTEMBbI 0TBOAA "'MpoayKTa" U "XBOCTOB"

CHCI_II/IaJ'IBHO MMPEAHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC TEXHOJOTMYECKHUE CHUCTEMBEIL,
BKJIIFOYAIONIIHUEC:

MUTAIONINE aBTOKJIABBI (MJIM CTAHIIMH), ucnonb3yemble aist mogaun UFg B kackaabl
uentpudyr npu gasiaenun 1o 100 klla (15 ¢yHT/KB. AIOKM) U IpU CKOpPOCTH 1 Kr/4
HiIH 0oJIee;
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5.2.3.

5.24.

necyOnuMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble 1 BeiBeneHus: UF
u3 KackagoB npu gasnenuun Ao 3 klla (0,5 pynt/kB.m10iM). JlecyOnumaTopsr
croco6HbI oxnaxaarskes 10 203 K (-70°C) u marpesatses 10 343 K (70°C);

cranmuu "mpoaykra" u "XBocToB", mcmonp3dyembie s mepememenus UFg B
KOHTENHEPBHIL.

Orta ycTaHOBKa, O0OOpyIOBaHHME M TPYOOIIPOBOABI IIOJIHOCTBIO HW3TOTaBIMBAIOTCS U3
croikux k UFs wMarepuansoB  wid  3allMIIAIOTCS  TOKPBITHEM U3  HHX
(cm. TIOSICHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeny) ¢ coONI0IeHHEM BBICOKHX
TpeOOBaHMI K BaKYyM-IDIOTHOCTH M YUCTOTE 00PabOTKH.

MamuHHBbIE CHCTeMbI KOJLUIEKTOPHBIX TPY0OONIPOBOI0B

CriermanbHO TIpeJHAa3HAUYEHHBIE MM IOATOTOBIIEHHBIE CHCTEMBI TPYOONPOBOAOB H
KoJuiekTopoB 1t ynepxkanusi UFs BHyTpH UEHTpUQYXKHBIX KackaloB. OTa CeETh
TpyOOIIPOBOZOB OOBIYHO MPEICTABISAET OO0 cHcTeMy C "TPOWHBIM" KOJJIEKTOPOM, U
Kakaas HeHTpudyra coeiMHeHa C KaxAbIM M3 KoiuiekTopoB. ClenoBaTenbHO, cXeMma
OCHOBHOH YacTHM HUX COEIUHEHHS MHOTOKpaTHO ToBTOpseTcs. OHa IOJHOCTBHIO
nsrotasnuBaercsi u3 croikux k UFg wmartepuanoB (cm. ITIOSACHUTEJIBHOE
3AMEYAHMUE k HacTosmemMy pasieny) ¢ COOMIOACHIEM BRICOKHX TPeOOBaHNN K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-crnieKTpoMeTpbI/McTOYHUKHN HOHOB 11 UF,

CrenmanbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIC WIM KBaIpPYyNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE TIPOU3BOAUTE MPSAMOM 0TOOp MPo0 MmoJaBaeMol Macchl,
"mpoaykTa" mwin "XBocToB" U3 ra3oBeIX MOoToKoB UF¢ u o0Omagaroniye moaHbIM HaOOpOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yIeNbHAs pa3peraronias CliocOOHOCTh 1o Macce cBoite 320);

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

3. CoJIepKaT NOHU3AIMOHHBIE HICTOYHHUKH ¢ 60MOapANPOBKON AIIEKTPOHAMH;
4. CoJIepXkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO I H30TOMHOTO aHAIN3A.
IIpeoOpa3oBaTesn 4acTOThI

IIpeoOpa3oBaTeny 9acTOTHI (TaKKe HM3BECTHBIE KAaK KOHBEPTOPHI WM HWHBEPTOPHI),
CIICIHAaJIBHO npe€aAHa3HAUYCHHBIC U1 IIOATrOTOBJICHHBIC JIISL IIUTaHUA CTaTopoOB
JIBUTATENCH, ONpeACICHHBIX B moanyHkre 5.1.2.d), wWinm dYacTH, KOMIIOHCHTHI U
nojcOOpKH Takux mpeoOpasoBaTesel YacTOThl, OOJAJaIOIIUME TMOJHBIM HabopoOM
CIICAYIONINX XapaKTEPHCTHK:

1. MHoroda3HbIi BeIxo[ B nuana3one ot 600 mo 2000 I';

2. BBICOKast CTaOMIIBHOCTH (CO cTabumu3arueit yactoTsl yuie 0,1%);
3. HU3KHE HeJIMHEHHbIe NCKakeHus (MeHee 2%); u

4. ko3 duimeHT moneznoro aercTeus cebitre 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bblme 00OpyIOBaHHE BCTYHA€T B HEMOCPEACTBCHHBIH KOHTaKT C
TexHoJorudeckuM razom UFg miam HemocpencTBeHHO yrpaBisieT paboToil HeHTpudyr u
NPOXOXKACHUEM Ta3a OT HeHTPUPYTH K HeHTpU(dyre 1 U3 Kackajaa B KacKas.

Kopposuecroiiknue k UF¢ MaTepuansl BKIHOYAOT HEP)KaBEIOLIYIO CTallb, aJIOMHHUH,
IIOMUHMEBBIE CIUIaBbl, HUKENb WU CIUIaBbI, coaeprkammue 60% u 0onee HUKeE.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

CrnenuajibHO NMpeJHAa3HAYEHHbIE WU TMOATOTOBJIEHHbIE COOPKH U KOMIOHEHTHI JJIA
HCI0JIb30BaHMs NPHU ra3oaud@y3noHHom odorameHun

BBOJHOE 3AMEYAHUE

[pu rasomuddy3smoHHOM  MeToAe  pa3felicHuss HM30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKOW COOpPKON SABISETCS CHEIHMaNbHBIA TMOPUCTHIA Tra3zoaudy3rnoHHBII
Oapbep, TEIUIOOOMEHHHMK IS OXJIAKICHUS Ta3a (KOTOpBHIM HarpeBaeTcss B TpoIecce
CKaTHsl), YIUIOTHUTEIbHbIC KIAamaHbl W PEryJUpYyIOIIWEe KIANaHbl, a TaKKe
TpyOompoBoabl. I[lockombky B ra3omud¢y3uOHHOW  TEXHOJIOTUW  HCIIOJB3YETCS
mectudTopucteiii ypan (UFg), Bce oOopymoBaHue, TpyOOIPOBOILI W IOBEPXHOCTH
WU3MEPUTEIbHBIX TNPUOOPOB (KOTOpBIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTAaBIMBATHCS U3 MAaTEPUANIOB, COXPAaHAIOUIMX CTaOMIbHOCTH Npu KoHTakTe ¢ UFs.
Tazoauddy3noHHas yCTaHOBKA COCTOUT M3 Psiia TaKMX COOpPOK, TaK YTO MX KOJIHYECTBO
MOJKET OBITh BYKHBIM TIOKa3aTeJIeM KOHEYHOTO TpeaHa3HAYCHIIS.

I'azonndpy3nonnnie 6apbepbl

a) CrnenuanbHO TpeJHA3HAYCHHBIE WM IIOATOTOBJICHHBIE TOHKHE, IIOPHCTHIE
dubTpel ¢ pasmepom mop 100-1000 A (arrcrpem), Tommuuoit 5 MM (0,2 moiimMa) uam
MeHbIlle, a ausi TpyOuareix Qopm aumamerpoM 25 MM (1 mroiiM) WM MEHBIIIE,
W3TOTOBJICHHBIE U3 METAJUIMYECKUX, IMOJUMEPHBIX WM KEPaMHUYECKHX MaTepHajioB,
koppo3uectorkux Kk UFg, u

b) CIIEIUANBHO TIOTOTOBJICHHBIC COCAWHEHUS WJIM TOPOIIKH JJISl H3TOTOBJICHIUS
takux (uabTpoB. Takue coeMHEHHS W TOPOIIKK BKJIFOYAIOT HHUKENb WU CILIABBI,
conepxkamume 60% wim Ooyee HUKENS, OKCU afOMHHUS Wi cTolikue K UFg momHOCThIO
(bTOpUPOBaHHEIEC YTIEBOJOPOIHBIE MOIUMEPBI C YUCTOTOH 99,9% wim Gonee, pazmepom
gacTul, MeHee 10 MKM M BBICOKOM OZHOPOJIHOCTBIO YAaCTHUI[ MO KPYHHOCTH, KOTOPHIC
CICIMAIILHO MOJITOTOBIICHBI JJIs1 U3rOTOBIIEHUS ra3oauddy3noHHBIX OapbepoB.

Kameps! nuddysopos

CrienManbHO TpEHA3HAYCHHBIC WM MOATOTOBJICHHBIC TEPMETUYHBIC IMIMHIPUICCKUE
cocynel nuamerpoM 6omee 300 mm (12 mroiimoB) n mmHON 6oiree 900 MM (35 mroiiMoB),
WIM TPSAMOYTOJbHBIE COCYJIbl CPaBHMMBIX PAa3MEPOB, UMEIOIIME OIUH BIIyCKHOM U JaBa
BBHIMYCKHBIX TATPyOKa, TUaMeTp KaXKIOro w3 KOTopbix Oonee S50 mm (2 mrorima), uist
MoMeleHns B HUX razoauddy3noHHBIX OapbhepoB, M3TOTOBICHHBIE U3 CcTOMKMX K UFg
MaTCPUAJIOB WJIM 3aIUIICHHBIC ITIOKPBITUEM U3 HUX, U IPCAHA3HAYCHHEBIC I YCTAaHOBKU B
TOPU3OHTAJIbHOM MJIM BEPTUKAJIBHOM ITOJIOKCHHUU.

Komnpeccopsbl 4 ra3onyBKu

CHeI_[I/IaJIbHO npenHa3HaquHLIe HUJIX TIOAT'OTOBJICHHBIC OCEBBIC, HeHTpO6e)KHI>Ie NN
00BEMHBIE KOMIIPECCOPHI, MM Ta30yBKH C MPOM3BOAUTEIBHOCTRIO Ha Bcoce | M>/MUH
mwm ©Oomee UFys W ¢ gaBieHWMeM Ha BBIXOJE [0 HECKOIBKMX coTeH Klla
(100 dyHT/KB. OrO¥IM), TIpeTHA3HAYCHHBIC ISl JAOJTOBPEMEHHOH JKCIUTyaTallid B cpelie
UFs ¢ oanekrpoaBurareneM COOTBETCTBYIOIICH MOITHOCTH WM 0e3 HEro, a TakkKe
OTJIeNbHBIE COOPKH TaKMX KOMIIPECCOPOB M Ta30yBOK. DTH KOMITPECCOPHI M Ta30yBKH
UMEIOT mepemnaj gaBieHus oT 2:1 mo 6:1 u msrortaBiamBarorcs u3 croWkux K UFg
MaTepI/IaHOB NI HOKpBIBaIOTCH HUMUN.

Yn10THEeHHs BPANIAIOIINXCS BAJIOB

CnenmanbHO TMpeqHA3HAYCHHBIC WM TOATOTOBJICHHBIE BaKyyMHBIC YIUIOTHCHWS,
YCTaHOBJICHHBIE HAa CTOpPOHE TOJadd W Ha CTOPOHE BBHIXOJA U YIUIOTHEHUS Bala,
COEIUHSIONIET0 POTOpP KOMIIPECCOpa WM Ta30AyBKH C MPUBOJHBIM JIBUTATEIEM, C TeM
4TOOBI 00€CNEeUNTh HAJACKHYIO TepPMETHU3alNIo, MIPEeIOTBPAIIAIONIyI0 HAaTeKaHUE BO3yXa
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5.4.

5.4.1.

BO BHYTPCHHIOIO KaMepy KOMIIpECcopa WM Ta301yBKH, KoTtopas HanoiaHeHa UFq. Taxue
YIUIOTHEHUSI OOBIYHO MPOEKTUPYIOTCS Ha CKOPOCTh HaTekaHHs OyQepHOro raza MeHee
1000 cm’/muH (60 mroiim’/MuH).

Ten10o00MeHHUKH 1J19 oxJakaenus UFg

CrnenuanbHO MpeaHa3HaYeHHbIC WK TIOATOTOBIICHHBIE TEINI00OMEHHHKH, H3TOTOBJICHHEIC
u3 croiikux k UF¢ mMarepnanoB Wid MOKPBITEIE MMH (3a HUCKIIOUYECHHUEM HEp KaBEIOMICH
CTajH), WIM MEIbI0, WU JIOOBIM COYETaHHEM OJTHX METAIOB M pPACCUUTAHHBIC Ha
CKOpPOCTh ~ HM3MEHEHHWs  JaBIICHWS,  Ompenelnsromero  yreuky, Menee 101la
(0,0015 ¢ynt/kB. Oroiitm) B yac mpu nepernazae nasienus 100 klla (15 yHT/KB. Aroiim).

CrnennajibHO MpeIHA3HAYEHHbIE UJIH MOAT0TOBJIEHHbIE BCIOMOTaTeJIbHbIE CHCTEMBI,
00opy1oBaHMe U KOMIIOHEHTBHI /Jisl MCHOJb30BaHHs mNpu razoauddysmonHom
oboranieHnu

BBOJAHOE 3AMEYAHUE

BcenomorarensHble CUCTEMBI, 000pYIOBaHME M KOMITOHEHTHI IJIs1 Ta30u(y3HOHHBIX
YCTaHOBOK TI0 OOOTALICHUIO MPEACTABISIOT COO0M CUCTEMBI YCTAaHOBKH, HEOOXOIMMBIC
st mogaun UFg B razonuddy3nonnyo cOOpKy, JJIs CBS3M OTACIBHBIX COOPOK MEXKTY
coboit u 00pazoBaHMs KacKamoB (WIH CTyIEHEH) C IENbI0 MOCTEIICHHOTO JOCTHKCHIS
Oomee BBICOKOTO oOOoramieHnss W wu3BiedeHus: 'mpoaykra" u "xBoctoB" UFs wu3
I y3UOHHBIX KacKaloB. BBHy BRICOKOMHEPIIMOHHBIX XapaKTePUCTHK MU (HY3HOHHBIX
KackaZoB Jo0oe TpephIBaHUE WX pabOTHl, OCOOCHHO WX OCTaHOBKA, NPHBOIAT K
cepre3HbIM nociuencTBuaM. CrieoBaTenbHo, Ha Ta30aAupy3HOHHON yCTaHOBKE BasKHOE
3HaYeHHE WMEIOT CTPOroe U TIOCTOSHHOE TOoJJiep)KaHWe BaKyymMa BO  BCEX
TEXHOJIOTHYECKNX CHCTEeMaX, aBTOMAaTH4YecKas 3amuTa OT aBapuid H  TOYHOE
aBTOMATHYECKOE pETyJIUpOBAaHUE IMOTOKA Taza. Bce 3TO MpHBOAMT K HEOOXOAMMOCTH
OCHAILlCHUS YCTAHOBKM OONBIIMM  KOJMYECTBOM CIEHHATIbHBIX H3MEPUTEIbHBIX,
PETYIHPYIONINX U YIPABISIONINX CHCTEM.

Oo6prya0 UF4 uictiapsiercss u3 IMIIMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, W TIOJIAETCA
B Tazoo0pa3HOW QopMe K BXOAHBIM TOYKAM UYepe3 CHCTEMY KOJUIEKTOPHBIX
TpybompoBogoB kackama. "Ilpomykt" u "xBoctel" UFg, mocTymaromue w3 BBIXOTHBIX
TOYEK B BHUAE Ta3000pa3HBIX TIOTOKOB, MPOXOAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOZOB Kackama JHUO0O K XOJOJHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
CTaHIUAM, Tne Ta3000pa3Hbii MOTOK UF¢ cxmkaercs u 3areM MOMEMaeTcs B
COOTBETCTBYIOIINE KOHTEHHEpPHI JJIsi TPAHCHOPTHUPOBKU WM XpaHeHus. [lockoibky
razonupy3noHHAs YCTaHOBKAa 10 OOOTAIIEHWI0 WMEeT OOJbIIOe KOJIUYECTBO
razoaudy3nOHHBIX COOPOK, COOpaHHBIX B KacKaibl, CO3MAIOTCS MHOTOKIJIOMETPOBEHIE
KOJUICKTOPHBIE TPYyOONPOBOJBI KACKAIOB C THICSYaMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YacTH WX COEAMHEHWH MHOTOKpaTHO moBTOpsierca. (OO0opynoBaHue,
KOMIIOHEHTBl W CHCTEMBI TPyOOIPOBOIOB HM3TOTABIMBAIOTCA C COONIOJEHHEM BBICOKHX
TpeOOBaHMI K BAKYYyM-IZIOTHOCTH M YUCTOTE 00PaOOTKH.

CucreMbl mogavyu/cucTeMbl 0TBOAA "'mpoaykTa’ u '"xBocTOB"

CrnenuanbHO TpeTHA3HAUYEHHBIE WM IIOATOTOBICHHBIC TEXHOJIOTHYECKHE CHCTEMBI,
crniocoOnble padortats npu aasienun 300 kla (45 GyHT/KB. qI0MM) WM MEHee, BKITFOYas:

MUTAIONIME AaBTOKJIABBl (MJIM CHUCTEMBI), HCIHoJb3yemble ans momaun UFg B
razoaudy3uoHHbIE KacKaIbl;

necyOnuMaTopsl (MM XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble ajst BeiBeAeHus: UFg
n3 ra3oanu($y3MOHHBIX KaCKal0B;
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

ctanuuu cxmwxenus, rae UFg B razoo0paszHoil gopme M3 Kackana CKMMaeTcs U
OXJIAXKAAETCS 10 KUIKOTO COCTOSHMUS,

CTaHIMHU "mpoaykra" miaM "XBocToB", Mcmonb3dyeMble ans nepemenieHuss UFq B
KOHTEHUHEPBHL.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrenuanbHO TpeJHA3HAYCHHBIC WU MOJTOTOBICHHBIE CHUCTEMBI TPYOONPOBOJOB H
CUCTEMBI KOJUIEKTOpOB uis yaepxkanus UFg BHyTpu razonnddy3noHHBIX KacKaloB. DTa
CETh TPyOOIIPOBOOB OOBITHO TIPEICTABIIAET COOOM CHUCTEMY C "IBOMHBIM" KOJIJIEKTOPOM,
IJIe KaX1as siYeiiKa COSIMHEHA ¢ KKIBIM U3 KOJICKTOPOB.

BakyyMHbIe cUCTEMBI

a) CrnenmanbHO TpeAHA3HAYEHHBIC WM IOATOTOBJICHHBIE KpYIHBIE BaKyyMHBIC
MarucTpaid, BaKyyMHBbIE KOJUIEKTOPHI M BaKyyMHBIE HAcOCHI IMPOU3BOJUTEIBHOCTHIO
5 M /muH (175 Gyt /mMuH) niu Goree.

b) BakyyMmHBIE HAacOCHI, CIIEHMATBHO MpEIHA3HAYCHHBIC JUII PadOTHI B COJEpIKaILCH
UF¢ atMocdepe W M3rOTOBICHHBIC M3 AJIOMUHHS, HUKENS WM CIUIABOB, COAEPIKAIINX
6oree 60% HHUKeNS WM MOKPHITHIE UMH. DTH HACOCHI MOTYT OBITh WJIM POTAllMOHHBIMH,
WIN TIOPLUIHEBBIMU, MOTYT UMETh BBITECHSIOMNE U (TOPUCTOYTIIEPOAHBIEC YIJIOTHEHUS, a
TaKKe B HUX MOTYT PUCYTCTBOBATH CIICIMAIbHBIE PAa00YHe )KUIAKOCTH.

CrnenmnajJbHbIe CTONOPHBIE H PeryIupylomue KianaHbl

CrenuanbHO TIpefHAa3HAYEHHbIE WJIM TOATOTOBJIEHHBIE PYYHBIE WM aBTOMAaTHYECKHE
CTOIIOPHBIE U PETYJIHPYIOLINE KIallaHbl CUIb()OHHOTO THUIIA, U3TOTOBJICHHBIE U3 CTOMKHX
k UF¢ matepuanos, quamerpoM ot 40 go 1500 mm (1,5 1o 59 mroiiMoB) 11 yCTaHOBKH B
OCHOBHBIX M BCIIOMOTaTeNBHBIX CHCTeMax Ta30Au((y3HOHHBIX YCTAaHOBOK IIO
00O0ralIeHHuIO.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF

CrienuanbHO TpeHa3HAYCHHBIC WU TOTrOTOBICHHBIC MATHUTHBIC WU KBaJpPYyIOIbHBIC
Macc-CIeKTPOMETPhI, CIIOCOOHBIC TPOU3BOUTE MPSIMOM 0TOOP MPOO MOAaBaEMOM MacChl,
"mpomykra" mwin "XBocTOB" M3 Ta30BBIX MOTOKOB UF¢ 1 00namaromye moJiHBIM HabopoM
CIIEYIOINX XapaKTEPUCTHUK:

1. yAenpHas pa3pelaromias CiocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpiKaT HMCTOYHUKHU HOHOB, HU3IOTOBJICHHBIC K3 HHUXpOMAa HIW MOHCIIA HWIN
3alIUIICHHBIC ITOKPBITUECM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. coJiepaT HOHU3AIMOHHBIE HICTOYHHUKH ¢ 60MOapANPOBKON AJIEKTPOHAMU;
4. CoJIepXKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO I M30TOMHOTO aHAIN3A.
[NOACHUTEJIbHOE 3AMEYAHUE

IlepeunciienHoe BBIIIE 00OPYIOBaHHE BCTYNMA€T B HEMOCPEICTBEHHBIH KOHTAKT C
texHosmorudeckuM razoM UFg, mubo HEmocpenCcTBEHHO PETyIHpYEeT MOTOK B Mpeaeinax
Kackaga. Bce MOBepXHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C TEXHOJOTUYECKUM Ta3oM,
LETMKOM M3roTaBiuBarOTCA U3 cToikux Kk UFg MaTepuanoB win MokpsiBatoTcs UMu. Jiis
HeNed  pas3ienioB, OTHOCAIIMXCS K ra30au)(y3uOHHBIM YCTPONCTBaM, MaTepUabI,
kopposuectoiikue kK UFs, BKIIOYAIOT HEP>KABEIOIIYIO CTalb, adlOMUHUN, aIIOMUHUEBBIC
CIUTaBbI, OKCH/I aJJFOMUHHSI, HUKEIlb WU CIUIaBHI, cofepxamue 60% wuim Ooniee HUKENS, a
takxke croiikne kK UF¢ oTHOCTRIO (hTOpHPOBAaHHBIC YTIIEBOAOPOIHEIE TIOTUMEPHI.
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5.5.

5.5.1.

5.5.2.

CHCIII(la.HI)HO npeaHasHa4YC¢HHbIC WJIM MOAT0TOBJICHHbLIC CUCTEMBbI, oﬁopynonaﬂne 41
KOMITIOHEHTBI JJIl HCIIOJIL30BAHUSA HA YCTAHOBKAX a3pPOAMHAMHUYE€CKOI0 oﬁorameHHﬂ

BBOJAHOE 3AMEYAHUE

B nponieccax a’spoanHaMHUecKoro oboraiieHusi cMmech razoobpasznoro UFg u erkoro rasza
(BOIIOpOIT MM TEJIHIA) CKUMACTCS M 3aTeM MPOIYCKAeTCs Yepe3 paselsoniie dIEMEHTEHI,
B KOTOPBIX HW30TOIHOE pa3JelieHHe 3aBepIIaeTcs IOCPEICTBOM MOIYUYEHHS OOIBIINX
HEHTPOOEKHBIX CHJI TIO TEOMETPUH KPUBOJIMHEHHOW CTEHKHU. Y CIIENIHO pa3paboTaHbl J1Ba
npolecca 3TOro THIIA: TPOLIECC COMIIOBOTO pa3/eieHus U Mpoliecc BUXpeBoil TpyOku. s
000MX TIPOIIECCOB OCHOBHBIMH KOMIIOHEHTAMH KacKala pas[elIeHus] SBISIOTCA
HWIMHAPUYECKHUE KOPIyCca, B KOTOPBIX pa3MEILEHbl CHEUUANbHBIE pa3IeIUTENIbHbIC
9JIEMEHTHI (COTUIa WJIM BUXPEBBIE TPYOKH), Ta30Bble KOMIIPECCOPHI M TEMIO0OMEHHUKU
U yJoaleHus: 00pa3yroIerocs mpyu CKaTuu Teruia. s adpoarHaMUYeCcKiX YCTaHOBOK
TpeOyeTcs IebIi PsiI TAKUX KacKaJoB, TAK YTO MX KOJMYECTBO MOXKET CIY>KUTh BaXKHBIM
yKazareneM KOHEYHOTO HCHOJb30BaHMSA. IIOCKONBKY B a’poIMHAMHUYECKOM IPOLEeCcCce
ucnonszyercsi  UFg, moBepxHOCTH  Bcero  o0OpyAOBaHMs, TPyOONpPOBOJOB U
U3MEPUTEIBHBIX TMPHOOPOB (KOTOpPHIE BCTYMAlOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBIUBAThCA U3 MAaTEPUATIOB, COXPAHSIOLINX YCTOMUUBOCTE TpU KOHTaKkTe ¢ UFs.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepeunicnieHHbIe B HACTOSILIEM pa3iefie 3JIEMEHThl BCTYHAlOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHoJorudeckuM razoM UF¢ mmbo HemocpencTBEHHO PEryIupyIOT MOTOK B
npejenax kackajaa. Bce moBepxXHOCTH, KOTOPbIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHUECKUM
ra3oM, LIEJIMKOM H3roTaBiuBatoTca HU3 cTolikux K UFg marepuanoB WM 3allUIIEHBI
MOKPBITUEM U3 TaKUX MaTepuanoB. Jns meneld pasaena, OTHOCAILIEIOCA K BJIEMEHTaMm
a’pPOIMHAMHUIECKOTO oborameHus, koppo3uecTorikue k UFs MaTepraibl BKIIFOYAOT MEb,
HEP)KaBEIOIIYI0 CTallb, AaTIOMUHUN, aJIOMUHHUCBBIC CIUIaBBI, HHUKEIh WJIH CIUIABHI,
conmepxkamume 60% wnm Oonee Hukens, a Takke croiikue kK UFg momHOCTBIO
(hropupoBaHHBIE YTIIEBOAOPOIHBIE TIOIUMEPHI.

PasneaunTenbHbIe COILIA

CrnenuanbHO TpeTHA3HAUYCHHBIE WM IIOATOTOBICHHBIC DPAa3eIUTENbHBIE COIUIA M HX
cOopku. PazmenurenvHble COIUIA COCTOSAT M3 INENEBUAHBIX H30THYTHIX KaHAIOB C
panuycoMm u3ruda menee 1 mm (06s14u0 ot 0,1 mo 0,05 mm), kopposuectoiikux k UFs, n
MMEIOIINX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pas3jeNseT NPOTEKAIOIUi depe3
COIIJIO Ta3 Ha JBe (ppakiuu.

BuxpeBble TpyOKH

CrienualibHO MpeIHA3HAYCHHBIC WM TIOJTOTOBJICHHBIE BUXPEBBIE TPYOKH M UX COOPKHU.
BuxpeBbie TpyOKH HMEIOT HWIHHIPUYECKYIO MM KOHYCO00pa3Hyto (hOpMy, H3TOTOBJIECHEI
n3 kopposuectoiikux k UFs MarepuansoB WIM 3alllUIEHbl TMOKPHITUEM M3 TaKHUX
MaTepuasioB W uMeT guamerp oT 0,5cM 10 4cM Opu OTHOLICHUU JIUHBI K
muametpy 20:1 wnm MeHee, a TakKe OJHO WM Oollee TaHTEHIMAIHLHOE BXOIHOE
orBepcTHe. TpyOKH MOTYT OBITh OCHAIIEHBI OTBOAAMH COILUIOBOTO THIIa HAa OJHOM WJIM Ha
000UX KOHITaX.

[NOACHUTEJIBHOE 3AMEYAHUE

[MuTarenpHbIi Ta3 TOCTYNAaeT B BUXPEBYIO TPYOKy MO KacaTeIbHOH ¢ OJHOTO KOHIA WX
4yepes 3aKpy4MBAKOIIME JIOMATKU MIIU Y€PEe3 MHOTOYHCIEHHBIE TAHIC€HIIMAIIBHBIE BXOIHbIE
OTBEPCTHSI BIIOJb TPYOKH.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

Komnpeccopsl ¥ ra3onyBKH

CrieruanbHO TIpeJHA3HAYCHHBIC WM IOATOTOBJIICHHBIC OCEBBIC, ICHTPU(YKHBIC WIH
00BEMHBIE KOMIIPECCOPHI WIJIM Ta30[lyBKH, M3TOTOBIEHHBIE U3 Koppo3uectoiikux Kk UFg
MaTepHaoB, WIA  3aldIleHHbIC MOKPBITHEM M3 TaKUX  MaTepUalioB,
TIPOM3BOIUTENLHOCTBI0 Ha BXoje 2 M’/MuH mmn Gomee cvmecu UF, m Hecymero rasa
(Bomopon wiu renuit).

TTIOSICHUTEJIbHOE 3AMEUYAHUE
Takue KOMITpeccophl U Ta30{yBKH OOBIYHO UMEIOT Tieperna nasienus ot 1,2:1 mo 6:1.
Yni1oTHeHHs BPalIaloInXcs BaJIOB

CrenuanbHO IpeJHA3HAYECHHBIE WM IOATOTOBICHHBIC YIUIOTHEHHMS BPAILIAFOLIUXCS
BAJIOB, YCTAaHOBJICHHbIC Ha CTOPOHE MOJayl U Ha CTOPOHE BBIXOJa AJIS YIJIOTHEHHUS Baia,
COCAMHSIOIIETO POTOP KOMIPECCOpa MM POTOP ra30AyBKU C MPUBOIHBIM JIBUTATENEM, C
TeM 4UTOOBl O00ECHEeYUTh HAAEKHYK TIEePMETH3alMI0, IPEJOTBPAIIAIONIYI0 BBIXOJ
TEXHOJIOTUYECKOTO0 Tra3a WJIM HaTeKaHWe BO3AyXa WM YIUIOTHSIOIIETO Tra3a BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30AyBKH, KoTopas 3amosiHeHa cMecbio UFg u
HECYILETo rasa.

Tenm1000MeHHHKH AJISI OXJIAKICHHUS ra3a

CrnenmanbHO TIpeIHAa3HAYCHHBIE WIIH TIOITOTOBJICHHBIC TEITIOOOMEHHUKHN, U3TOTOBIICHHEIE
u3 kopposuectokux K UFg MaTepuanoB WM 3alllMIUEHHbIE MOKPBITUEM M3 TaKHUX
MaTepuasnoB.

Koxyxu pa3nensiioniux 31eMeHTOB

CHe]_[I/IaJIbHO MMpE€aAHa3HAYCHHBIC nim IOATOTOBJICHHBIC KOXYXH  PasACIAroniux
3JICMCHTOB, M3T'OTOBJICHHBIC H3 KOppOSI/IGCTOﬁKI/IX K UF@ MAaTCpUAJIOB HJIU 3alUIIICHHBIX
IOKPBITUEM H3 TAKUX MATCPUATIOB, IAJId MNOMCIHICHHA B HHUX BUXPCBBIX pr60K I
PasACIUTCIIbHBIX COIICII.

[TOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT NPEICTaBIATh CO00H HMIMHAPHYECKHE KaMephl AnaMeTpoM Oolee
300 MM u amuHOU 60see 900 MM WM TIPSIMOYTOJIBHBIE KaMephl CPAaBHUMBIX Pa3MEpPOB H
MOTYT OBITh NpeIHa3Ha4YeHbl AJsl YCTAHOBKHM B TOPHU3OHTAIBHOM HJIM BEPTHKAJIBLHOM
TIOJIOKCHUH.

CucrteMbl ogayn/cucTeMbl 0TBOAA ''mMpoaykTa'’ u '"XBOCTOB"

CHCL[I/IaJ'ILHO MNpeaAHA3HAYCHHBIC WA MOATOTOBJICHHBIC TCXHOJOTMYCCKUE CUCTEMbI WA
060py,I[OBaHI/Ie JJIsL 000raTUTEIbHBIX YCTaHOBOK, U3I'OTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K
UF6 MaTepurajioB WX 3alIUIICHHBIX IMOKPLITUEM U3 TaAKUX MAaTECPpHAJIOB, BKIIIOYAIOUINE:

a) MUTAIONINE aBTOKJIABBI, MIEYH WA CUCTEMBI, HCIonb3yeMble s nogaun UFg s
mpoiiecca 00oraIieHus;

b) necyonuMaTopsl (WM XOJIOJHBIC JIOBYIIKH), HUCIOJB3YyEeMbIC IS BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramieHus i HOCISIyOIIero MepeMeIIeHuUs;

c) CTaHLIUU OTBEPXKACHUS WIM CKUXKEHHA, UCHoJb3yemble Ans BoiBereHHa UFq u3
nporecca odorameHus: myrem cxkartus u nepeBona UFg B )KUAKYIO WM TBEPIYIO

dopmy;

d) CTaHIMHU "mpoaykra" miaM "XBOCTOB", Mcnonb3yeMele A nepememieHuss UFq B
KOHTENHEPHI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CucreMbl KOJUIEKTOPHBIX TPYGONIPOBOA0B

CrenuaiibHO  TpEJHAa3HAYCHHBIE WJIM  IOJATOTOBJICHHBIC CHUCTEMBI  KOJJICKTOPHBIX
TpyOOIIPOBOIOB, W3rOTOBIICHHBIE W3 Koppo3uecToiikux Kk UFg MarepuanoB wiu
3alUIIEHHBIE TIOKPHITHEM W3 TaKWX MarepuaioB, ans yaepxkanus UFg BHyTpum
AdPOIMHAMHUYECKUX KacKaJoB. JTa CETh TPYOOIPOBOIOB OOBIYHO MPEACTABISIET COOOi
cUCTEMY C "HBOMHBIM" KOJIJICKTOPOM, TA€ KaXAbIH KacKaJ WM TPYIIa KacKajoB
COEIUHEHBI C K&KIBIM U3 KOJIEKTOPOB.

BaKyyMHLle CHUCTEMBbI H HACOCBbI

a) CrneunansHO MpEAHA3HAYCHHBIC WM TOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
TIPOM3BOUTENFHOCTEIO HA BXOJAE 5 MY/MHH HIM Goliee, COCTOSIIHE M3 BaKyyMHBIX
MarucTpaiei, BAKyyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, M TIPEAHa3HAYCHHBIE NI
pabotsl B conepkanux UF¢ razoBeix cpenax.

b) BakyymHBIE HACOCHI, CHEIHAIBLHO MpEAHA3HAYCHHBIC HIIA TIOJITOTOBJICHHBIC IS
pabotsl B conmepxkammx UFg ra3oBeIX cpemax ¥ WU3rOTOBIEHHBIC M3 KOPPO3UECTOMKUX K
UFs maTepualioB wim 3aliuilieHHbIe TTOKPHITHEM U3 TaKWX MaTepuaioB. B aTux Hacocax
MOTYT WCIIOJIb30BaThCS (DTOPUCTO-YTIIEPOJHBIE YIUIOTHEHUS W CIIEIHANIbHBIE padodre
SKUJIKOCTH.

CrnenuajbHble CTONOPHBbIE U Peryjaupylonme Kiananbl

CrierinanbHbIe TIpeIHAa3HAYEHHBIC WIIM TIOJATOTOBJICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOIIOPHBIC W PETYJHPYIONUE KIanaHbl CHJIL()OHHOTO THIIA, H3TOTOBJICHHBIC U3
koppo3uectoiikux K UFg MarepuanoB WM 3alIUIICHHBIC MOKPBITUEM M3 TaKUX
MarepuanoB, auametrpom ot 40 go 1500 MM 17 MOHTaXXa B OCHOBHBIX W
BCIIOMOTATEIBHBIX CUCTEMaX YCTAaHOBOK a3pOIMHAMUYECKOTO 000TaIeHUSI.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB A1 UF

CrnenmanbHO TIpeAHA3HAUCHHBIC FUIM TIOJTOTOBJICHHBIC MAarHUTHBIC WM KBaApPYIOJBHEIE
MacC-CIEKTPOMETPBI, CIIOCOOHBIC TIPOU3BOAUTE MPSIMOM OTOOP MPOO MOIaBaEMOM MacChl,
"mpoaykra" wim "XBOCcTOB" W3 ra3oBbIX MOTOKOB UF¢ n obnamatomrue moHBEIM HAOOpOM
CIICIYIONNX XapaKTePUCTHK:

1. yAenpHas pa3pemaronas CliocoOHOCTh 1Mo Macce cBhimie 320;

2. COACPIKAT HUCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMa WX MOHCISA HWIIN
3alMUIICHHBIC ITOKPBITUEM M3 HUX, UJIK HUKCIIMPOBAHHBIC,

3. COZEPKaT NOHU3ALMOHHBIC HCTOYHUKU C OOMOApIUPOBKON 3JIEKTPOHAMY;
4. coJepXkaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO Il U30TOTHOTO aHalIN3a.
Cucrtemsl otaenenusi UFs oT Hecymero raza

CrneuuanbHO MPEAHA3HAYCHHBIE WU TMOATOTOBJICHHBIE TEXHOJOTUYECKHUE CHCTEMBI IS
otnenenusi UF¢ oT Hecymiero rasa (BoAOpo/ia WITH TeIHs).

NOACHUTEJIBHOE 3AMEYAHUNE

OTH CHCTEMBI TpeTHa3HAadYeHBl s cokpamieHus coaepxkanus UFs B Hecymem rase 1o
OJTHOHM YacTH Ha MUJUIMOH WJIX MEHEE U MOTYT BKJIIIOYATh TaKOE€ 000pyI0BaHUE, KaK:

a) KPUOTEHHBIE TEIJIOOOMEHHUKA U KPHOCEMapaTopbl, CIIOCOOHBIE CO3/[aBaTh
temmeparypsl -120°C uiu MeHee, Wi
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5.6.

5.6.1.

b) OJOKH  KPHOTEHHOIO  OXJAXICHHS, CIOCOOHBIE CO31aBaTh TEMIIEPATYPHI
-120°C niu MeHee, WU

c) OJIOKM pa3JeNMTENbHBIX COIEN WM BHXPEBBIX TpyOok mis otmenenus UFg oT
HECYIIEero rasa, uiu

d) xonojubie noBymkH UFg, ciocoOHble co3maBath Temmepatypsl -20°C uiu MeHee.

CrnenunajJbHO TpeTHA3HAYEHHBbIE WM MOATOTOBJIEHHBbIE CHCTEMBI, 000PY/JI0BaAHHE H
KOMIIOHEHTBI JIJIsi HCHOJIb30BAHMSI HA YCTAHOBKAX XHMHUYECKOr0 oO0OMeHa M
HOHOOOMEHHOI0 000raleHus

BBOJIHOE 3AMEYAHUE

HesnaunrensHoe pa3nmuuue W30TONOB ypaHa IO Macce TPHBOTUT K HEOOIBITAM
W3MCHCHISIM B PaBHOBECUU XUMHUYECKUX PEAKIHUNA, KOTOPHIE MOTYT HCIIOJIB30BATHCS B
KayecTBE OCHOBBI JUIs pa3jieliecHUs W30TOMOB. YCIIEIIHO Pa3pa0dOTaHO JBa MpoIecca:
YKUIKOCTHO-KHUIKOCTHBIN XUMHUYECKU 0OMEH M TBEPI0-KUJAKOCTHBIH MOHHBIH 0OMEH.

B mporiecce KUIKOCTHO-)KUIKOCTHOTO XUMUYECKOTO 00MEHa B IPOTUBOTOKE MPOUCXOIUT
B3aUMOJICHCTBHE HECMEIINBAIOIIMXCS KUAKUX (a3 (BOAHBIX HIM OPraHUYECKHX), UTO
HpUBOAUT K d(eKTy KackaJupOBaHUS THICSY CTaaUi paszieneHus. BoxHas ¢asa cocTout
U3 XJIOpHAA ypaHa B PacTBOpPE COJSHOM KHCIIOTHI; OpraHudeckass (a3a COCTOHMT H3
9KCTpPAareHTa, COJEPKAlllero  XJIOPHJ ypaHa B  OPraHHYECKOM  pacTBOPHTEIE.
KoHTakTHEIME QUIBTpaMH B Pa3lelUTENIBHOM KacKaJe MOTYT SBISATHCSA >KHIKOCTHO-
KHUIKOCTHBIC OOMEHHBIE KOJIOHHBI (TaKkue, KaK HMITYJIbCHBIE KOJOHHBI C CETYAaTBIMH
TapeNKaMHu) WK KUJIKOCTHBIC IIEHTPU(YKHbIC KOHTaKTHBIE (GriIbTpbl. Ha o0onx KoHIax
pa3’enMTeNIbHOIO Kackala B LelNIX oOecredeHHs peduiiokca Ha KaXIOM KOHIE
HEOOXOIMMBI XUMHYECKHE NpeBpamieHus] (OKUCICHHE W BOCCTaHOBJICHHE). [ aBHas
3aa4a  KOHCTPYKIMHM COCTOMT B TOM, YTOOBI HE JOMYCTHTh 3arpsi3HEHHS
TEXHOJIOTMYECKHX TIOTOKOB HEKOTOPHIMH HOHaMH MeETauloB. B cBsi3u ¢ 3TUM
UCIIOJNB3YIOTCS  IUIACTUKOBBIC,  MOKPHITBIE  IUIACTHKOM  (BKJIIOYas  IPUMEHEHHE
(TOPUPOBAHHBEIX YTJIEBOJOPOIHBIX HOJMMEPOB) W/HIM MOKPHITHIE CTEKIOM KOJIOHHBI M
TpyOOIIPOBOIBI.

B TBepHIO-)KMAKOCTHOM HOHOOOMEHHOM  Mpolecce O0OramieHue  JTOCTHraeTcs
MMOCPENICTBOM  afcopOommm/mecopOm ~ ypaHa Ha CHEIHAIBHONH, OYEeHb OBICTPO
JecTBYIONIe HOHOOOMEHHOW cMojie WM ajacopOeHTe. PacTBop ypana B CONSHOM
KHCJIOTE W JpyrHe XUMHUYECKHE pEareHThl MPOIYyCKAoTCAd uepe3 IWINHAPUYECKHE
oOoratuTenbHble KOJOHHBI, COJICp)KaIlMe YIUIOTHEHHbIE CiIoM ancopOenTta. s
HOJJIePXKAaHNsl HEIPEPhIBHOCTU IIpoliecca HeoOXoauMa cucreMa peduitokca B LEIIX
BBICBOOOJKACHUS ypaHa U3 ajfcopOeHTa o0paTHO B KUJAKHH IMOTOK, C T€M YTOOBI MOKHO
ObuTo0 coOpath "mpomaykT" W "XBOCTHI". DTO JOCTHTaeTcs ITyTeM HCIOJIb30BaHUS
HOIXOIAINNX XMMUYECKUX PEareHTOB BOCCTAHOBJICHUS/OKHCICHUS, KOTOPBIE OJIHOCTBIO
pereHepupyioTcs B pa3feNbHBIX BHEIIHUX METISIX M KOTOpblE MOTYT YacTUYHO
pereHepupoBaTbcsd B CaMUX H30TOINHBIX pa3AeNUTENbHBIX KoloHHax. [IpucyTcTBue B
npolecce TOpAYNX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI TpeOyeT, 4yTOObI
o0opynoBaHue ObUTO M3TOTOBJIEHO M3 CIEUHATBHBIX KOPPO3UECTOWKUX MATepHUANIOB WIH
3alUIIEHO MOKPBITHEM U3 TAKHX MAaTEPHAJIOB.

KMIKOCTHO-KUIKOCTHBIE 00MEHHbIEe KOJOHHBI (XUMHYeCKUil 00MeH)

[IpotuBOTOYHBIE  KHOKOCTHO-)KMAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMMEIOIINE
MEXaHUYECKUI CHUJIOBOM BBOJA (T.€. MMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TapeliKamH,
KOJIOHHBI C TapejiKaMHd, COBEPIIAIOIIMMH BO3BPAaTHO IOCTYIMATEIbHBIC NBIDKCHUS, U
KOJIOHHBI C BHYTPEHHUMH TYpPOMHHBIMH CMECHUTENSIMU), CIICIUAIBHO TpeIHa3HaYCHHbIE
WM TTOJITOTOBJIEHHBIE JJIs1 00OTaIlIeHUs ypaHa ¢ MCTIIOIb30BaHUEM IPOIecca XUMHYECKOTO
oOMeHa. JJis KOppO3MOHHOW YCTOMUMBOCTU K KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHOM
KHUCJIOTHI 3TH KOJIOHHBI U WX BHYTPEHHHE KOMIIOHEHTHI W3TOTOBJICHBI M3 TOIXOMISIINX
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5.6.2.

5.6.3.

TUIACTHKOBBIX MaTEepPHaoOB (TakuX, Kak (TOpUPOBAHHBIC YIIEBOAOPOAHBIC IMOJIUMEPHI)
WIM CTeKJda WM 3allMIIeHBl MOKPbITHEM U3 TakuX MarepuaioB. KoJloHHBI
CIPOEKTUPOBAHBI Ha KOPOTKOe (30 CeKyHA WM MEHee) BpeMs IPOXOXKICHUS B KacKaJe.

HenTpudykHbie KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (UJILTPHI (XMMHUYECKHH
o0MeH)

UenTtpudyxHple  KUIKOCTHO-)KUAKOCTHBIE  KOHTaKTHbIE  (DUIBTPHL,  CIIEIIUAIBEHO
TpeaHa3HauYeHHBIE WM TOATOTOBJIEHHBIE JJsi OOOTAaIlleHHs ypaHa C HCIOJIb30BaHHEM
nporecca XUMHYECKOTO OOMEHa. B TakMx KOHTakTHBIX (HIBTpax MCIONIB3YeTCs
BpallleHHe IS TONYYeHHUS OPTaHMYECKUX M KUAKHX MOTOKOB, a 3aTeM IEHTpOOeKHas
cuna mma pazmeneHus (a3, s KOppo3WOHHOW CTOWKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBOpaM  COJITHOM  KHCJIOTBI ~ KOHTakTHbIE  (WIBTPHl  H3TOTaBIMBAIOTCA U3
COOTBETCTBYIOIIMX  IUIACTUKOBBIX  MaTepuaysioB  (TakuX, Kak (TopupoBaHHBIE
YTIIEBOIOPOIHBIC TONUMEPHI) WM TOKPHIBAIOTCA WMHU WK CcTekioM. lleHTpudyxnbie
KOHTaKTHbIE (QHIBTPHI CIPOSKTHPOBaHBI Ha KopoTkoe (30 cekyHJ wiam MeHee) BpeMs
MIPOXOXKJIEHUS B KacKaje.

CucreMbl u 000pyA0BaHNe VISl BOCCTAHOBJIEHHS ypaHa (XUMUYECKUIT 00MeH)

a) CneunansHO npeAHa3HAYCHHbBIC W MOATOTOBJICHHBIE sTUeHKN
ANIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHS Ui BOCCTAaHOBJIICGHHS ypaHa U3 OJHOTO
BaJICHTHOTO COCTOSHHS B JPYroe B IENAX OOOrameHus ypaHa C HCIIOJIb30BaHUEM
mpolecca XUMUYECKOro oOMeHa. MaTepuanbl sS4eeK, HaXOAsIIuecs B KOHTAKTe C
TEXHOJOTHYECKUMHU pacTBopamu, JIOTKHBI OBITH KOPpPO3UECTONKUMEU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KHUCIIOTHI.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Karoguelii oTcexk sueHKH OOMKEH OBITh CIPOCKTHPOBAH TakuM 00pa3oM, 4YTOOBI
IPEeAOTBPAaTUTh IIOBTOPHOE OKUCICHUE YpaHa 10 00Jiee BEICOKOIO BaJIECHTHOIO COCTOSIHUSL.
Jna ynepxaHus ypaHa B KaTOAHOM OTCEKEe sfueilka MOXKET HMETh HENpPOHHIAEMYIO
IradparMeHHYI0 MeMOpaHy, W3TOTOBJICHHYIO W3 CHELUAIBHOIO KAaTHOHHOOOMEHHOTO
Mmarepuana. Karon cCOCTOMT M3 COOTBETCTBYIOILETO TBEPAOIO IPOBOAHUKA, TAKOIO, KaK

rpadur.

b) CrnennansHO MpEeAHA3HAYCHHBIC WM TOATOTOBICHHBIC CHCTEMBI JJISI M3BICUCHIS
U™ us OpPraHWYECKOT0 IIOTOKA, PEryJIMpPOBAHHUS KOHICHTPAIIMM KHCIOTHI W JUIS
3aMOHCHUS  SIYCEK OJICKTPOXUMHUYECKOTO BOCCTAHOBICHUS HA IMPOU3BOJICTBCHHOM
BBIXOJIE KacKaza.

[NTOACHUTEJIBHOE 3AMEYAHUE

TH CHCTEMBI COCTOST M3 000PYI0BAHHS IKCTPAKIHH pacTBopuTeeM s orronku U™ m3
OpPTraHMYECKOI0 IMOTOKA B KHUIKUH PacTBOP, 00OPYAOBaHHMS BHIIAPUBAHUS W/HIH APYTOTO
000pyIOBaHHS sl JOCTHIKEHUSI PETYIMPOBKUA M KOHTPOJIS BOJOPOJHOTO MOKazaTens, a
TAaKK€ HacOCOB MJIM JPYrMX YCTpPOHCTB II€peHoca U1  3alloJHEHMS — sS4YeeK
INEKTPOXUMHUYECKOTO BOCCTaHOBJIEHHsI. OCHOBHAsI 3a/laya KOHCTPYKLUHM COCTOUT B TOM,
yTOOBl W30€XKaTh 3arpsA3HEHHA IIOTOKAa JKUAKOCTH HOHAMH HEKOTOPBIX METalIOB.
CrnenoBaTenpHO, T€ 4acTH OOOPYIOBAHUSI CHCTEMBbI, KOTOPbIE HaXOIATCS B KOHTAKTE C
TEXHOJIOTHYECKUM IIOTOKOM, W3TOTaBIMBAKOTCS W3 COOTBETCTBYIOIIMX MAaTepHANIOB
(Takmx, Kak CTeKJIo, (PTOpHPOBAaHHBIE YIJIEBOJOPOIHBIE TOJHMMEpPHI, CyJbdar
nonudenuna, cynbGoH monudpupa W MPONUTAHHBIN CMOJIOW TpaduT) WIH 3alUIICHBI
MOKPBITHEM U3 TAKUX MaTEPUAIOB.
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5.6.4.

5.6.5.

5.6.6.

5.6.7.

CucrtemMbl NOATOTOBKH NUTAHUS (XMMUYECKUI 00MeH)

CHGHI/I&HBHO NpE€AHA3HAYCHHBIC WM IIOATIOTOBJICHHBIC CHCTEMBI JIsI HPOU3BOACTBA
MUTATCIIbHBIX pPAaCTBOPOB XJIOpUAA YpaHa BBICOKOM YMCTOTBI IS YCTAaHOBOK TI10
Pa3aACICHUIO U30TOMOB YpaHa METOAOM XUMUUYCCKOT'O oOMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOSAT M3 00OPYAOBAHUS ISl PACTBOPEHHS, SKCTPAKIIMU PACTBOPUTEIEM
W/WIM HIOHOOOMEHHOTO 00OPYIOBAHUS ISl OUMCTKH, a TAKKE DIICKTPOIUTHICCKUX TIEEK
mns BoccranoBnerns U™ mwmn U™ B U, B s1ux cucTeMax NpoM3BOAATCS PACTBOPEI
XJIOpUAa ypaHa, B KOTOPBIX COJCPXKUTCS JIMIIb HECKOIBKO 4YacTeld Ha MHJUTHOH
METaJUIMYECKUX BKIIOYCHHUH, TaKMX, KaK XpOM, jKelne30, BaHAIWH, MOIMOAECH M APYTUX
IBYXBAJICHTHBIX ~HMX KAaTHOHOB WMJM KATHOHOB ¢  OoNblield  BaJEHTHOCTHIO.
KOHCTPYKIHOHHEIE MaTepHAIIbI IS SIEMEHTOB CHCTEMBI, B KOTOPOii 06padaTsiBaetcs U™
BBICOKOW YHCTOTHI, BKIIIOYAIOT CTEKJIO, (hDTOPUPOBAHHBIC YTIICBOAOPOIHBIC ITOIMMEPHI,
rpaduT, MOKPHITHIA TOJIUBUHII-CYIb(ATHBIM WU MOTUIQUP-CYTHPOHHBIM TUIACTHKOM U
IIPONIUTAHHBIN CMOJIOM.

CucreMbl OKHCIeHHs] ypaHa (XUMHUYECKUIT 00MeH)

CHGHI/I&HBHO NMpeaAHa3HAYCHHBIC UJIU MMOATOTOBJICHHBIC CUCTEMBI IJIA OKHUCJIICHUA U+3 B U+4
Ui BO3BpAlICHUA B KaACKaAd pas3ACJICHHA H30TOIIOB YpaHa B MPOIECCE 060FaH_IeHI/I$I
METOAOM XHUMHYCCKOTO oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOUaTh TAKHE JJIEMEHTBHI, KaK:

a) 00opyIOBaHWE Ui KOHTAKTHPOBAHMS XJopa W KHCIOPOAa C  BOJHBIMU
s¢daroeHTaMu U3 O0OPYIOBaHMS  pa3JelieHHUS U30TONOB M 3KCTPAKIUU
o6pasosasierocst U™ B 0GeHeH B OpraHHYecKrii MOTOK, BO3BPAIAONIHIICS 13
MPOM3BOJCTBEHHOTO BBIXO/1a KacKasa;

b) o0opyioBaHME, KOTOPOE OTHENseT BOAY OT COJITHOM KHCIIOTHI, 4TOOBI BOJAa H
KOHIICHTPUPOBAHHAS COJISTHASI KUCIOTa MOTJIH OBl OBITH BHOBH BBEIICHBI B TIPOIIECC
B HYKHBIX MECTax.

BsicTpo pearupyromue HOHO0OMEHHBIE CMOJIbI/aICOPOEHTHI (HOHHBIH 00MeH)

Beictpo  pearupyromue HOHOOOMEHHBIE CMOJBI WIIM  aJCOPOCHTHI, CIIEHUATBHO
NpeAHa3HauYeHHbIE WJIM TOATOTOBJICHHBIC IJIsi OOOTallleHHs ypaHa C HCIIOJIb30BaHHUEM
npoliecca HOHHOTO 0OMEHa, BKITFOYast MOPUCTHIE CMOJIBI MAKPOCETYATONM CTPYKTYPhI H/UITH
MeMOpaHHbIE CTPYKTYpbl, B KOTOPBIX aKTHUBHBIC TPYIIBl XUMHYECKOTO OOMEHa
OTpaHMYCHBl TOKPHITHEM Ha IMOBEPXHOCTH HEAKTUBHON IMOPUCTON BCIIOMOTATENBHON
CTPYKTYPBI, M IPYTHE KOMIO3UTHBIC CTPYKTYPhI B JIF000# mpuemiieMoit Gopme, BKIHOUas
YaCTHUITBI BOJIOKOH. DTH HMOHOOOMEHHBEIE CMOJIBI/aACOPOCHTH HMEIOT auaMmeTphbl 0,2 MM
WIN MCEHEEC U OOJIXKHBI GBITL XUMHUYECKH CTOMKMMH II0 OTHOIIEHHIO K pacTtBOpaM
KOHLIEHTPHUPOBAHHON COJISTHOM KHCIOTHI, a TAK)KE AOCTaTOYHO MPOYHBI PU3HUYECKH, C TEM
9TOOBl WX CBOWCTBAa HE YXYIOIIAJUCh B OOMEHHBIX KOJOHHaX. CMOIBI/afacopOCHTHI
CIICIUMAJIbHO NIP€AHAa3HAYCHbI [JIA IIOJYYCHHUSA KHWUHCTUKH OYCHDb GBICTpOFO O6MeHa
M30TOMOB ypaHa (AJUTENbHOCTH TNonyoOMeHa MeHee 10 cekyHn) W oOmagaioT
BO3MOXKHOCTBIO paboTaTh NpH Temreparype B auanasone ot 100°C go 200°C.

HNoHooOMeHHbIEe KOJOHHBI (MOHHBIH 00MeH)

Hunuaapuyeckne KOJIOHHEI quaMmerpoM Oomee 1000 MM mmst yaepKaHUs U MOIACPKAHUS
3aIOTHEHHBIX CIIOCB MOHOOOMEHHBIX CMOJI/aCOPOSHTOB, CIIENUANBHO MpeIHa3HAYCHHEIE
WIN TIOATOTOBIICHHBIC I OOOTAaIleHWS ypaHa ¢ WCIOJb30BAHHEM HOHOOOMEHHOTO
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5.6.8.

5.7.

mporecca. IJTH KOJIOHHBI HM3TOTOBJICHBI W3 MAaTepUaNoB (TaKMX, Kak THUTaH WM
(bropupoBaHHBIE YTIEBOJAOPOJHBIC MOJIMMEPHI), CTOHKUX K KOPPO3UHU, BBI3BIBAEMOW
pacTBOpaMH KOHIICHTPUPOBAHHOW COJSIHOW KHCIOTHI, WJIHM 3allWIICHbI MOKPHITHEM W3
TaKUX MaTepUaJIOB M CIIOCOOHBI paboTaTh MpH Temreparype B auamazone oT 100°C mo
200°C u aanenuu Boime 0,7 MIla (102 ¢pyHT/KB. q10iM).

HNonooOMeHHbIe cucTeMbl peduirokca (MOHHBII 00MeH)

a)  CrenumanbHO NpeJHA3HAYCHHBIC WM MTOTOTOBICHHBIC CHCTEMbl XUMHYECKOTO HITH
AIEKTPOXUMHUYECKOTO  BOCCTAHOBICHHS Ui PEreHepalud  peareHTa(oB)
XUMHYECKOTO BOCCTAHOBJICHHS, UCIIOIb3YeMOro(bIX) B KacKaaax HOHOOOMEHHOTO
oboramieHus ypasa.

b) CrennansHO TIpeIHA3HAUYCHHBIC WIIH TTOJATOTOBJICHHBIE CUCTEMBI XUMUYECKOTO HUITH
ANIEKTPOXUMHUYCCKOTO OKHCIICHHS ISl pEreHepaluy pearcHTa(0B) XUMHYECKOTO
OKHCIICHUS, UCTI0TBb3yeMOro(biX) B KACKaax HOHOOOMEHHOTO O0OTaIlICHUS ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B mporecce MOHOOOMEHHOTO OQOTAIIEHHSI B KAUeCTBE BOCCTAHABIMBAIOMIErO KATHOHA
MOXET MCIOB30BAThCS, HATpPUMep, TpexBaneHTHbIl Tutan (Ti™), W B STOM ciydae
+3
BOCCTAHOBHTEIIbHAS CHCTeMa OyneT BhIpabareiBaTh Ti™ IOCPEICTBOM BOCCTAHOBIICHHS
-+4
Ti™.

B mporiecce B kauecTBe OKHUCIHUTENS MOXKET UCIOIB30BATHCS, HAIPUMED, TPEXBAJICHTHOS
+ +
xeneso (Fe™), m B 9TOM ciydae crcTeMa OKMCICHHS OyaerT BbipabareiBath Fe'

TmocpecTBOM okucienus Fe™,

CnenuajabHO NpeaAHasHaA4YC¢HHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopy[mBaHne H
KOMITIOHCHTBI AJI HCII0JIB30BAHUSA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKax

BBOJIHOE 3AMEYAHUE

CylecTBYyIOIUE CUCTEMBI IsI 00OTaTUTENBHBIX MPOLIECCOB C MCIOJIB30BAHUEM JIA3€POB
JIEJIATCS. Ha JIBE KaTETOPHUU: T€, B KOTOPBIX pabodell cpefoit SBISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX paboueil cpemoil SBIAIOTCS Mapbl YPaHOBOTO COCIMHEHHS.
OO0muMH Ha3BaHUSAMM IS TAKUX ITPOLIECCOB SBIISAIOTCS: TMEpBas KaTEropHs - Ja3epHoe
paszenieHue W30TOMOB MO MeTony aromapHbix mapoB (AVLIS ummum SILVA); BTOpas
KaTeropus - MOJICKYJISIPHBIA METOJ JIa3epHOTO pazzaeneHus u3otonoB (MLIS wmu MOLIS)
U XUMHMYECKas peaKilysi IOCPeICTBOM M30MpaTeNbHON 110 H30TOIAaM JIa3€pHOM aKTHUBAINH
(CRISLA). Cucrembl, o0opymoBaHHE€ ¥ KOMIIOHEHTHI JUJIS YCTaHOBOK JIa3€PHOTO
o0oraImieHrs: BKIIIOYAIOT: a) yCTPOWCTBA ISl TI0Jja9d MapOB METAJUIMYECKOTO ypaHa (s
n30upaTelbHON  (OTOMOHW3AIMN) WM YCTPOMCTBA I TIOMAYM ITAPOB YPAaHOBOTO
coenuHeHus (11 GOTOAUCCONMANINY WITH XUMHUYECKOW aKTHUBAIMK);, b) ycTpoicTBa st
cOopa o0orameHHoro u 00eJHEHHOT0 METaNIMYeCKOro ypaHa B KadecTBe "Mpoaykra' u
"XBOCTOB" B MEPBOM KaTETOPHH M YCTPONCTBA I cOOpa Pa3IOKCHHBIX HIIA BBIIICIITHX
U3 peaklnd COCJUHEHWH B KadecTBe "mpoaykra" M HeoOpabOTaHHOTO MarepHana B
KayecTBe "XBOCTOB" BO BTOpPOW KaTeropuu; c) paboyme Ja3epHblE CHCTEMBI IS
M30UpaTeNbEHOTO BO30YXKIEHHWsT H30TONMOB ypaHa-235; um d) oOopymoBaHue is
MOJITOTOBKH TOJIa4M M KOHBEPCHHU IMPOAYKTa. BcereacTBue CIOKHOCTH CHEKTPOCKOIHH
aTOMOB M COCAMHEHHMH ypaHa MOXET MOTpeOOBaThCs HCIIONb30BaHUE JIO00W M3 psna
WUMEIOIINXCS JIA3EPHBIX TEXHOIOTHH.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

[HOACHUTEJIbHOE 3AMEYAHUE

MHorue ©3 KOMIIOHEHTOB, IEPEUMUCICHHBIX B OSTOM paszjieiie, BCTYyHalT B
HETOCPEJCTBEHHBIM KOHTAKT ¢ MapaMyd METAJNIMYECKOTO YpaHa WU C KUJIKOCThIO, UIIH C
TeXHOJornueckuM razom, cocrossmiuM u3 UFg wim cmecu u3 UFg u npyrux ra3os. Bee
MIOBEPXHOCTH, KOTOpBIE BCTYMAalOT B KOHTaKT ¢ ypaHoM wuinu UFg, DOIHOCTBIO
M3TOTOBJIEHBI U3 KOPPO3UECTOMKHX MATE€pUANOB WJIM 3alULICHBl MOKPHITHEM M3 TaKHUX
MarepuayioB. Jyisa 1enei pasmerna, OTHOCSIIECTOCS K KOMIIOHGHTaM OOOpYIOBaHHS s
JIa3epHOTO OOOTAIICHISI, MAaTEPHAIbl, CTOMKHE K KOPPO3WH, BBI3BIBAEMON MapaMu WU
KUAKOCTSIMH, COJCPKALIUMU METaUIMYECKUA ypaH WIM YpPaHOBBIE CIUIABBI, BKIHOYAIOT
TTOKPBITHIE OKCHIOM WTTPHUSA TpaduT W TaHTAI, W MaTephajbl, CTOHKHE K KOPPO3HWH,
BbI3bIBaeMoi UFg, BKIIIOWAIOT MeAb, HEPKABEIOIIYIO CTallb, alOMUHUN, aIFOMUHUEBBIE
CIUIaBbI, HUKEJb WM CIUIaBbl, coaepxkamniue 60% Hukens u Oonee, u croiikue k UFg
MOJTHOCTHIO (DTOPUPOBAHHBIE YTIIEBOAOPOIHBIE TIOIUMEPHI.

Cucrembl BolnapuBanus ypana (AVLIS)

CrienuaibHO TIpeJHA3HAYCHHBIC WJIM TOJTOTOBIICHHBIC CHUCTEMBI BBIAPUBAHUS YypaHa,
KOTOPBIC COJIEPKAT BBHICOKOMOIIHBIC MOJOCOBBIC WM PACTPOBBIC 3JICKTPOHHO-JYUYEBBIC
MTyTIKH C TIepeaaBacMoi MOTITHOCTRIO Ha MHIIIEHb Oonee 2,5 kKB1/cMm.

CucreMbl AJ151 00padOTKM KUAKOMeTaJImYeckoro ypana (AVLIS)

CrieruansHO TpeiHa3HAUYCHHbBIE WIH MOATOTOBJICHHBIC CHCTEMBI 111 00pabOTKH JKUIKOTO
MeTajuia JUis PaciijIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIME W3 THIJICH U
OXJIQKIAOIIET0 000PYyIOBAHUS ISl TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turam u JApyrue KOMIIOHEHTBHI STOW CHCTEMBI, KOTOpPBIE BCTYHAalOT B KOHTAKT C
pacIIaBI€HHBIM yPaHOM WIIM YPAHOBBIMH CIUTABAMH, U3TOTOBJIIEHBI M3 KOPPO3UECTONKHAX
U TEPMOCTOHKHMX MaTEpUAIIOB WM 3allUIICHHBIX TMOKPBHITUEM U3 TaKUX MaTEpUAIIOB.
[Ipuemnemple MaTepuaabl BKIIOYAIOT TAHTAN, TOKPBITHIA OKCHIOM HTTPHUS Tpadur,
rpaduT, MOKPBITHIA OKUCIAMH IPYTHX PEIKO3EMENBHBIX JIEMEHTOB MIIM MX CMECSIMH.

Arperarsl 1Js1 coopa "'mpoaykra' u "'xBocToB' MeTa/uTHUecKkoro ypana (AVLIS)

CrienualibHO TIpeIHa3HAUCHHbBIC WK MTOJATOTOBJICHHBIC arperarthl s coopa "mpoaykra” u
"XBOCTOB" METaJUIMYECKOTO ypaHa B XKHUAKOW W TBEPAOH (opme.

[HOACHUTEJIBHOE 3AMEYAHUE

KoMnoHeHTsl 3THX arperatoB W3rOTOBICHBI W3 MAaTepUAIOB, CTOHMKHUX K HarpeBy H
KOPpPO3UM, BBI3BIBAEMOM MapaMH METAJUIMYECKOTO YypaHa WM JKUOAKOCTBIO, WIH
3aLIUIIEHbl TOKPBHITHEM U3 TAKUX MAaTEpUalOB (TAaKUX, KaK ITOKPHITHIM OKCHUAOM HTTPHUS
rpadUT WM TaHTalI) U MOTYT BKIOYaTh B ceOsi TpyOONpOBOABI, KJIalaHbI, MITyIEpa,
"xeno0a", BBOIBI, TEIUIOOOMEHHHKH M KOJIJICKTOPHBIC IUIACTHHBI IJIi MAarHUTHOTO,
3JIEKTPOCTATUYECKOrO WIIH APYTUX METON0B Pa3feIICHHUs.

Koxyxu pazneauteabHoro moayJsi (AVLIS)
CoeumanbHO  NpeqHa3HAYCHHBIE WM MOATOTOBICHHBIE  HWIMHIPUYECKHE  WJIH

OpSMOYTOJIBHBIE KaMmepbl AJIs MOMEIICHHS B HUX HCTOYHHKA MapOB METAJUIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOI MyIIKH U KOJIJIEKTOPOB "mpoayKkTa" u "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[HOACHUTEJIbHOE 3AMEYAHUE

OTHn KOXYXH HMCHOT MHOXECTBO BXOIHBIX OTBepCTHﬁ I moaavyu SJICKTPOIIMTaHUA U
BOJbI, OKHAa JIA JIa3€PHBIX IIYYKOB, COCI[I/IHeHI/Iﬁ BAaKYYMHBIX HACOCOB, a TakKiKe€ A
AUAarHOCTUKKU W KOHTPOJIA KOHTPOJbHO-U3MEPUTCIIbHBIX HpI/I60p0B. OHU HMEIOT
HpI/ICHOCO6J'I€HI/I$I AL OTKPBITUA W 3aKpPbITUA, 4TOOBI 00ECIEeYUTh OGCJIYDKI/IBaHI/Ie
BHYTPEHHUX KOMIIOHCHTOB.

CBepx3BYKOBBIe pacliupuTesibHbie comia (MLIS)

CrnenuanbHO MpeaHa3HAYCHHBIC WM MTOATOTOBIICHHEIC CBEPX3BYKOBBIC PACITUPHUTEILHEIC
comna mius oxnaxnaeHus cmeceil UFq m Hecymero raza go 150 K wiau Huwke u
koppo3uectorikue Kk UFg.

Konnextopsl npoaykra naTugropucroro ypana (MLIS)

CrenmasibHO TpeTHa3HAYEeHHBIE WJIM MOATOTOBJICHHBIE KOJIJIEKTOPHI TBEPAOTO MPOTYKTa
nsatudropucroro ypana (UFs), cocrosimue u3 QuiabTpa, KONIEKTOPOB YIapHOTO WU
LIUKJIOHHOTO THIIA MM UX coYeTaHui U koppo3uectoiikue k cpeae UFs/UFg.

Komnpeccops! UF¢/Hecymero raza (MLIS)

CrnenmanbHO TpEeIHA3HAYCHHBIE WM MOATOTOBIICHHBIC KOMIIpeccopsl mist cMmecei UFg u
HeCcyllero rasa sl JautelbHoM skcimyatauud B cpeae UFs. KommoneHThl 3THX
KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAaKT C HECYIIMM Ta30M, H3TOTOBJIEHBI W3
koppo3uectorkux Kk UFg MaTepuanoB Uiy 3alllMIleHbl MOKPHITHEM U3 TAKUX MaTepHaIOB.

YnjaorHenus Bpamaouuxcs saaos (MLIS)

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TIOJATOTOBJICHHBIC VIUIOTHEHHUS BPAIAIONIUXCS
BaJIOB, YCTAHOBJIEHHBIC HA CTOPOHE MOJA4YM U Ha CTOPOHE BBIXOJA JJIA YIUTIOTHEHUsI Baja,
COEIUHSIONIET0 POTOP KOMIIPEccopa ¢ MPUBOIHBIM ABUTATENIEM, C TEM YTOOBI 00eCTIeYnTh
HAJC)KHYIO TEePMETH3aIlNI0, TMPEAOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTHUYECKOTO Ta3a WiIH
HaTEKaHWE BO3[yXa WIHM YIUIOTHSIOLIErO Ta3a BO BHYTPEHHIOID KaMepy KOMIIpeccopa,
KoTopas 3anonaeHa cmecbio UFq 1 Hecymero rasa.

Cucremsl ¢propupoBanusi (MLIS)

CrienManbHO TpeHa3HAYEHHbBIE MJIH TIOJrOTOBJICHHBIE cucTeMbl s GropupoBanust UFs
(B TBepmomM coctosiuun) B UF¢ (ra3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl NpeaHa3HaueHbl Ui ¢TopupoBaHus codpanHHoro mopouka UFs B UFg B
HENX TOCIenyroIero coopa B KOHTeHHepax MpOoayKTa WK Ais mojnaun B Oimoku MLIS
JUIS  JTOTIOJTHHUTEIBHOTO oboramierns. [Ipm mpuMeHEeHHMM OJHOTO TIOAXOAa PpEeaKIus
(TopupoBaHHsS MOXKET OBITH 3aBEpIICHA B MpeAeIax CUCTEMBI pa3ieieHus] H30TOMOB, Tie
UOET peaklus U HENOCPEACTBEHHOE HW3BJIEUECHUE U3 KOJUJIEKTOpoB 'mpoxykra'. Ilpu
MPUMEHEHNH Jpyroro monaxoga mopomok UFs mMoxer OBITh M3BIEUEH/TIEpPEMEIIeH U3
KOJJIEKTOPOB  "mpoxaykTa" B MNOAXONAUIMM  peakTop (Hampumep, peakTop C
TICEBAOOKM)KEHHBIM CJIOEM KaTaJu3aTopa, TeJIMKOMAAIBHBIA pPEakTop WM >KapoBasd
OamrHs) B menax (GTopupoBaHHs. B 000mMX ciydasx HCIONB3yeTcs 000pyTOoBaHHUE IS
XpaHeHUs 1 niepeHoca Gropa (WM Ipyrux nNpueMiieMbIX (TOPHPYIONIUX PEareHTOB) U JUIs
coopa u nepenoca UFg.
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5.7.10.

5.7.11.

5.7.12.

5.7.13.

Macc-cnekTpoMerpbl/uctounuku noHoB UFg (MLIS)

CrenmanbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHbIE MAarHUTHBIC WM KBaIpPYyNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE TIPOU3BOAUTE MPSAMOH OTOOp MPOo0 MoJaBaeMol Macchl,
"mpoaykTa" miaM "XBocToB" W3 ra3oBbix NoTOKoB UF n oOnamatomye moiaHbIM HabOpOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yIenbHasl pa3pelaronias CriocoOHOCTh o Macce cBbimie 320;

2. comepkar HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBIC K3 HHUXpPOMa HIW MOHEISA HWIIN
3alIUIICHHBIC ITOKPBITUEM M3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COJICpKAT HOHU3AIUOHHBIC HCTOYHUKU C OOMOAPIUPOBKOH DIIEKTPOHAMH;
4, COJIEpXKAT KOJUIESKTOPHYIO CHCTEMY, TIPUTOIHYIO IS U30TOMHOTO aHAIN3a.
CucreMbl mogayu/cucremMbl 0oTBoAA ""mpoaykra' u "xBoctoB" (MLIS)

CriernanibHO TIpeAHa3HAYEHHBIE WM MOATOTOBIIEHHBIE TEXHOJIIOTHYECKHE CHCTEMBI WIIH
obopymoBanue ajisi 000TaTUTEIHHBIX YCTAHOBOK, U3TOTOBIICHHBIC M3 KOPPO3UECTOMKUX K
UFs MmatepuainoB, Win 3alUINEHHBIX MIOKPHITUEM U3 TAKHX MAaTEPHAJIOB, BKIIFOYAIOIINE:

a) MUTAIONME aBTOKJIABBI, MEYH WM CHCTEMbI, HCIONb3yeMbie st mogadn UFg mst
mporiecca 000TalIeHuUS;

b) necyOonmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIC IS BBIBEICHUS
Harperoro UFg U3 npornecca o0orameHus Uit HOCIEAYIOMIEro mepeMelIeHs;

c) CTAaHLIUU OTBEPIKICHUS WM CKWKCHHA, UCHOIb3yeMble s BbiBeAcHHA UFg n3
mpoiiecca oborareHus myteM cxatus u nepeBoga UFg B KUIKYIO WM TBEPIYIO
hopmy;

d) cTaHuuu "mpoaykra" wim "XBOcTOB", Mcmonb3yeMble ans nepemenieHust UFq B
KOHTENHEPBHIL.

Cucremsl otaesnenusi UFg oT Hecymero raza (MLIS)

CriennaibHO TIpeJHa3HauYeHHbIE WM TOJTOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otneneHust UF4 oT Hecymero raza. Hecymmm razoM MOXeT OBITh a30T, aprOH WIIH IPYTOi
ras.

I[MTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKIIIOYATh Takoe 000pyJOBaHHE, KaK:

a) KpHOTEHHBIE TEINIOOOMEHHUKH WM KpPUOCENapaTophl, CIOCOOHBIE CO3/1aBaTh
temnepatypsl -120°C unu MexHee, win

b) OJIOKH KPUOTEHHOTO OXJIKICHHS, CIOCOOHBIC CO3/1aBaTh TEMIIEPATyPhl
-120°C unu MeHee, I

C) xonoaubie TIoBymKH UFg, crtocoOHbIe co3maBath TeMirepaTypsl -20°C niam MeHee.
Jlazepuble cuctemsbl (AVLIS, MLIS u CRISLA)

Ha3epbl WJIN JIa3€PHBIC CUCTEMbI, CICHHUAIBHO NPCAHA3HAYCHHBIC WUJIA IMOATOTOBJICHHBIC
AT pa3aciiCHUA U30TOIOB ypaHa.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

[HOACHUTEJIbHOE 3AMEYAHUE

Jlazepnas cucrema nporecca AVLIS 00bIYHO COCTOUT U3 IBYX JIa3epoB: Jla3epa Ha mapax
MeIU U Jlazepa Ha kpacutensax. JlazepHas cucrema mist MLIS 00BI9HO COCTOUT U3 J1azepa,
paboraromero Ha CO, WK SKCUMEPHOTO Jla3epa ¥ MHOTOXOJIOBOM ONTHYCCKOM STUCHKH C
BpaIlaloNIMMHUCS 3epKajJaMy Ha 00enX cTOpoHax. J{Js 1a3epoB WiM JIa3ePHBIX CUCTEM MPU
obomx mporeccax TpeOyeTcs cTa0WIN3aTop CIEKTPOBON YaCTOTHI AJIs paOOTHI B TEUEHHE
JUTATENBHBIX TIEPHUOJIOB BPEMEHH.

Crnenua/jbHO NpeIHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTEMBbI, 000py10BaHHE U
KOMIIOHEHTBI /ISl HCTI0JIb30BAHUSL HA 000TaTHTEIbHBIX YCTAHOBKAX C MJIa3MEeHHBIM
pasaesieHHEM

BBOJHOE 3AMEYAHUE

[pu mponecce mIa3MeHHOTO pa3feNieHus Mia3Ma, COCTOALIAs U3 HOHOB ypaHa, MPOXOAUT
uepe3 AMEKTPHUYECKOE MONe, HACTPOSHHOE HA YacTOTy HOHHOro pesoHanca U™, ¢ Tem
4TOOBl OHM B TIEPBYIO OdYepelb MMOTJIOMAIN SHEPTUI0 M YBEIMYHMBAJICS JUAMETP HUX
mTonopoodpasHpix opbur. MoHBI ¢ mOpoxokaeHHeM MO OoNbIIeMy JAWAMETPY
3aXBATHIBAIOTCA I 0Opa3zoBaHMs Hpomykrta, oboramensoro U™, Ilmasma, koTopas
o0pa30BaHa MOCPEICTBOM HOHHM3AIMN YPAHOBOTO T1apa, COACPIKUTCS B BAKyYMHON Kamepe
C MAarHUTHBIM IIOJIEM BBICOKOM HAINPsDKEHHOCTH, OOpa30BaHHBIM C  MOMOIIBIO
CBEPXMPOBOIAIIEro MarHuTa. (OCHOBHBIE TEXHOJOTMYECKHE CHUCTEMBI Ipolecca
BKJIIOYAIOT CHCTEMY TCEHEpalid YPaHOBOW TIUIa3Mbl, pa3feIUTEIbHBIH MOIYIh CO
CBEPXIPOBOSAIINM MarHUTOM M CHCTEMBI U3BJIEUEHHUS MeTaa st coopa "mpoaykra" u
"XBOCTOB".

MI/IKpOBOJIHOB])Ie HCTOYHUKH IHEPIrud U aHTCHHBI

CrienManbHO TIpeJHA3HAYCHHBIC WM MOJTrOTOBJICHHBIC MHKPOBOJHOBBIE HWCTOYHUKU
SHEPTUY M aHTCHHBI JUUIS TCHEPALUU WIH YCKOPEHUS MOHOB U 00JIAAAIOIIUE CICTYOIUMU
xapakTeprctukamu: yactota Bbimie 30T u cpemHsisl BBIXOAHAS MOIIHOCTH JIIst
reHepanuu HoHoB 6onee 50 kBT.

ConeHouabl 1151 BO30YKAeHUS HOHOB

CrieruansHO TIpeHa3HAYCHHBIC WU MOITOTOBIICHHBIC COJICHOMIBI JIJISl PAJIMOYaCTOTHOTO
BO30yXIeHUS WOHOB B nuamazoHe dactor Oosee 100 k['11 1 crmocoOHBIE paboTaTh mpu
cpenueit MmomHocTH 605ee 40 kBT.

Cucrembl resepanuu ypaHOBOﬁ IJ1a3Mbl

CrienManbHO TMpEJHA3HAYCHHBIC WJIM TMOJArOTOBJICHHBIC CHUCTEMBI T€HEpallMd YPaHOBON
IUIa3Mbl, KOTOPBIE MOTYT COJCPXKAaThb BBICOKOMOIIHBIC IIOJOCOBBIC WM PAaCTPOBBIC
3JICKTPOHHO-JTyUeBbIC TYIIKA C TEpPeaaBaeMOil MOIIHOCTBIO Ha MHUILNEHb OoJiee
2,5 kBt/cm.

CucreMbl J1s1 00padOTKH KUAKOMETAJIMYECKOT0 yPaHa

CrnenuanbHO MpeIHAa3HAYCHHBIE WU TTOATOTOBIIEHHBIE CUCTEMBI JIJIsT 00paOOTKH KHUIAKOTO
MeTajia JJis PacIUIaBICHHOrO ypaHa WM YPaHOBBIX CILIABOB, COCTOSIIIME W3 TUTIEH U
OXJTKAAFOIIEro 000pYyIOBaHHUS IS TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turimu v JApyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOpbIE BCTYHAalOT B KOHTaKT C
paclaaBIeHHBIM YPaHOM WJIH YPaHOBBIMH CIUIABAMH, U3TOTOBIEHBI U3 KOPPO3UECTOMKHX
U TEPMOCTOMKHMX MAaTe€pHallOB WM 3allUINCHBl MOKPBITHEM H3 TAKUX MAaTepHallOB.
[Ipuemnemble Marepuaibl BKIIOYAIOT TAaHTAN, MOKPBITBIA OKCHAOM HTTpHUS TIpadur,
rpaduT, TOKPHITHIA OKKCIaMHU APYTHX PEIKO3EMEIbHBIX 3JIEMEHTOB HIIH UX CMECSIMHU.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsl 1Js1 coopa "'mpoaykra' u ""XBOCTOB' MeTa/UIMYECKOT0 ypaHa

CriermansHo TpeAHa3HAYSHHBIE WK MTOATOTOBJIEHHBIE arperarsl A coopa "mpoaykra" u
"XBOCTOB" Il METANIMYECKOTO ypaHa B TBepaoi ¢opme. DTu arperatsl anas cOopa
W3TOTOBJICHBl M3 MAaTEepHalioB, CTOWKHMX K HarpeBy M KOPPO3WH, BBI3BIBAEMOW Mapamu
METaJUIMYECKOTO ypaHa, TaKuX, Kak rpaduT, HOKPBITHI OKCHIOM HTTPHS, WIM TaHTAl,
WJIM 3alUIIEHBI TOKPBITHEM M3 TAKUX MaTepHaoB.

Koxyxu pa3neauTeabHOro MOAYJIsi

[unmmaapuyeckre Kamepsbl, CIENUATBHO TpEJIHA3HAUYCHHBIC WM TOJTOTOBIICHHBIC IS
UCTOJBb30BAHUS HAa OOOTATUTENIBHBIX YCTAaHOBKaX C IUIA3MEHHBIM pa3ieiicHUEM, IS
MOMEINEHUST B HUX WCTOYHHKA YPAHOBOW TIJIa3Mbl, DHEPrETHYECKOTO COJICHOMIA
PaaroYacTOTHl M KOJIJICKTOPOB "MpoaykTa" u "XBOCTOB".

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXKYXH HUMEIOT MHOYKECTBO BXOAHBIX OTBEPCTHM A1 MOJAYM 3JIEKTPONMUTAHUS,
coequHeHn? aU(PPYy3MOHHBIX HACOCOB, a TaKkkKe MJIS TUArHOCTUKA W KOHTPOJII
KOHTPOJBHO-U3MEPUTETHHBIX MPUOOPOB. OHU UMEIOT MPUCIIOCOOICHUSI AT OTKPBITHS U
3aKpBITHS, YTOOBI 00ECTIEYUTh 00CITY)KMBaHE BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJICHBI
U3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MAaTEPUANIOB, TAKUX, KAK HEPIKABEIOLIAs CTaJIb.

CnenuajabHO NpeaHasHaAa4Y€¢HHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopy[mBaHne H
KOMIIOHEHTBI AJI UCNTOJIb30BAaHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOIO oOorameHust

BBOJIHOE 3AMEYAHUE

Ilpm >MEeKTPOMArHWTHOM TIPOIECCE HMOHBI METAUIMYECKOTO ypaHa, IIOJydeHHbIE
MOCPEJCTBOM MOHU3AIMK THTAIOIIero Matepuana u3 coied (oobraHo UCl,), yckopstorest
U TPOXOJAT Yepe3 MarHWTHOE IOJie, KOTOPOE 3acTaBiIACT HMOHBI Pa3IMUHBIX H30TOMOB
HOPOXOAUTh IO  pa3NM4YHbBIM  HampaBieHUsM.  OCHOBHBIMH  KOMIIOHEHTaMHU
9JIEKTPOMAarHUTHOTO ~HM30TOITHOTO ~ CerapaTopa SBISIOTCA: MarHUTHOE TIIOJIe IS
OTKHOHCHI/IH/pa?:I[eHeHI/ISI HU30TOIIOB MOHHOI'O IIy4YKa, UCTOYHHMKAa HOHOB C €To CUCTEMOM
YCKOPEHUSI, U CUCTEMBI cOOpa OTJEJICHHBIX HOHOB. BerioMorarenbHble CHCTEMBI IS 9TOTO
mporecca  BKIIOYAIOT — CHCTEMYy  CHAaO)KEHHS  MAarHUTHOW  DHEPIHeH, CHCTEMBI
BBICOKOBOJIBTHOTO IIMTaHWA HWCTOYHHMKA HMOHOB, BAKYYMHYIO CUCTEMY WU O6HII/IpHBIe
CHCTEMBl ~ XHMHYECKOW  0Opa0OTKM I ~ BOCCTAHOBJECHHS  TPOAYKTa U
OYHCTKH/pereHepanuy KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CeNnapaTopbl H30TONMOB

9J'I€KTpOMal" HUTHBIC CCIIApaTOpbl HU30TOIOB, CICHUAJIBHO MPEAHA3HAYCHHBIC UJIH
NMOATOTOBJICHHBIC UIA pa3ACJICHHUA U30TOIIOB YpaHa, U OGOpy,HOBaHI/IC 1 KOMIIOHCHTBI OJIA
OTOro, BKIIrO4asd:

a) HcToduHnKN HOHOB

CrieruaibHO  MpeIHA3HAYCHHBIC WM IOJATOTOBJICHHBIC  OTJENBHBIC WM
MHOTOYHCIICHHbIE HMCTOYHHKH HOHOB ypaHa, COCTOSIIME M3 HCTOYHHMKA IIapa,
MOHM3aTOpa M YCKOPHUTENS IydYKa, W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIMX
MaTepUaNIOB, TAKHX, KaK rpaduTr, HepKaBEKIas CTadb WM MEIb, U CIIOCOOHBIX
obecrnieunBaTh OOIIMI TOK B ITydke HOHOB 50 MA mim Oonee.

b) KomnekTopsr HoHOB

KonnekropHble MIacTHHBL, HMEIOIIME JBE WM Oojee IIEeNU U Masa, CHenUuanbHO
IpeaHa3HaueHHbIE WU TOATOTOBICHHBIE Ul cOOpa MyYKOB HOHOB OOOTAIIEHHOTO
U OOEIHEHHOTO0 ypaHa W H3TOTOBJIECHHBIE M3 COOTBETCTBYIOLIMX MAaTEpUaJIOB,
TaKMX, Kak rpaduT Wi HepKaBeroIas CTallb.
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5.9.2.

5.9.3.

c) BaxyymHbIE KOKYXHU

CrieruanibHO TIpeHa3HAYEHHBIE WM ITOATOTOBIICHHBIC BaKyyMHBIE KOXKYXHU IS
AIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, M3TOTOBJICHHBIC U3 COOTBETCTBYIOIIMX
HEMarHUTHBIX MaTepUAIIOB, TAKUX, KaK HEepiKaBelolas CTallb, U MPeIHAa3HaYCHHEIE
1utst paboThl pu naierwnw 0,1 I1a vom "Hoke.

[NOACHUTEJIBHOE 3AMEYAHUNE

OTU KOXYXHM CHEIMaJIbHO NpEeAHa3HAYEeHB! JUIsI NMOMEUIEHHS B HHUX HCTOYHHMKOB
WOHOB, KOJUICKTOPHBIX IUIACTMH W BOJOOXJ@KAAEMBIX BKJIAIbIIICH U HMEIOT
MPUCTIOCOONIEHHS Uil coeiMHeHnH u((Qy3MOHHBIX HACOCOB M MPHUCIOCOOJICHUS
JUIS OTKPBITHS U 3aKPBITUS B IIEJIAX U3BJICUCHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ NOTIOCHBIE HAKOHEYHUKU

CriernanibHO TIpefHa3HauYeHHBbIE WJIM TIOATOTOBJICHHBIE MarHWTHBIE ITOJIFOCHBIE
HAKOHCUHUKH, UMCIOIIUE IuaMeTp Oosiee 2 M, HCIOJIb3yEMbIe Jisi 00CCIICUeHUS
MTOCTOSTHHOTO MAarHUTHOTO TTOJISI B 3JIEKTPOMArHUTHOM CEeTapaTope U30TOIMOB U JIJIs
MEpPEeHOCa MAarHUTHOTO ITOJISI MEXy PACIIONOKEHHBIMH PSIIOM CelapaTopamu.

BbICOKOBOJIbTHbIE HCTOYHHMKH MATAHUS

CrneuuanbHO NpEIHA3HAUYCHHBIE WA MOATOTOBICHHBIE BBICOKOBOJBTHBIC HCTOUYHUKH
MUTaHUA Ui WCTOYHMKOB WOHOB, O0OJaialonife TIOJHBIM Ha0OpOM  CIEIYFOIINX
XapaKTEPUCTHK: MOTYT paboTaTh B HENPEPHIBHOM pPEKHUME, BBIXOJTHOC HAMPsHKEHUE
20 000 B nnu Gosee, BEIXOAHOM TOK 1 A min OoJiee W cTaOMIM3aIUs HAMIPSDKEHUS MEHEe
0,01% B TeucHue 8 Jacos.

W cTOYHNMKY MUTAHUA JICKTPOMAruHuToB

CrienmasibHO TIpeHa3HAYEHHbIE WM TOATOTOBJICHHBIE MOIIHBIE HCTOYHHMKH IMUTaHUA
MOCTOSIHHOTO TOKAa JUIA 3JCKTPOMArHUTOB, OOJNafaonIfe MOJHBIM HAOOpOM CIIEeIYyOLINX
XapaKTEePHUCTHUK: BBIXOMHOM TOK B HempepblBHOM peknme 500 A wmimu OGomee mpu
Hanpsokeann 100 B unm Oonee, mpu cTabmin3anyy Mo TOKY WM HAIpsXKEHUIO MEHee
0,01% B Teuenue 8 yacos.

YcraHoBkM AJ1s1 NPOU3BOACTBA TSKeJI0M BOAbI, JeiliTepussi M JeliTepueBbIX
coelMHEHNH M 00opy0BaHMe, CeUATbHO NMpeIHa3HAYeHHOe WM MOAr0TOBJIEHHOE
JJI51 ITOTO

BBOJHOE 3AMEYAHUE

Tsokenyr0 BOAY MOXHO TPOU3BOJAWUTH, HCIIONB3YsS pPa3lindHble mpouecchl. OmHaKo
KOMMEPUECKH BBITOTHBIMH SIBIISIFOTCS JBa MPOIIECca: MPOIeCcC U30TOMHOTO 0OMEHa BOMBI U
cepoBogopoaa (tportecc GS) U IpoIecC H30TOITHOTO OOMEHa aMMHUaKa B BOJOPO/a.

[Ipomecc GS ocHOBaH Ha 0OMEHE BOJOPO/a U IEHTEpHs MEXKIy BOJOH U CEPOBOIOPOIOM
B CUCTE€ME KOJIOHH, KOTOPBIE SKCIUTYaTUPYIOTCS C XOJIOAHON BEpXHEW CEKIMEN U ropsauen
HIDKHEH cexiued. Boma Teder BHU3 MO KOJOHHaM, B TO BpeMsl KaK CEpOBOJOPOIHBIN a3
LUPKYJIUPYET OT HA K BEPIIMHE KOJOHH. JJi1 CONEUCTBUS CMELIMBAHMIO ra3a U BOMABI
HCIIOJIB3YETCsl psAll AbIpYAThIX JOTKOB. [ledTepuil mepeMemaercss B BOAY IpPU HHU3KHUX
TEeMIIepaTypax U B CEPOBOIOPO IIPHU BBICOKUX TemIiieparypax. O0oralieHHbIe AeUTepreM
ra3 WiM BOJa YJAJSIIOTCS U3 KOJOHH IMEPBOM CTYNEHU Ha CTHIKE TOPSYMX U XOJOJHBIX
CEeKITUH, U MpoIecC MOBTOPSETCA B KOJIOHHAX cienyroliei crynenu. [IpoaykT nocnenHei
¢da3el - Boma, oboramieHHas aedtepueM a0 30%, HampaBisieTcs B JAUCTHILISIIMOHHYIO
YCTAaHOBKY JJIsi MPOU3BOJCTBA PEAKTOPHO-YUCTOM TsKENONH BoAbl, T.e. 99,75% oxucu
neuTepus.
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6.1.

B mporecce oOMeHa MEXIy aMMHAKOM W BOJOPOJOM MOXHO H3BJICKATh JCUTEPHUH W3
CHUHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUAKAM aMMHAKOM B MPUCYTCTBUU KaTald3aTopa.
CunTes-Tra3 momaeTcs B OOMEHHbIE KOJOHHBI M 3aTeéM B aMMHAYHBII KOHBEpTep. BHyTpH
KOJIOHH a3 MOJHUMAETCA OT JIHA K BEPIIUHE, B TO BPEMsI KaK XUAKAH aMMHUAK TE€YET OT
BEpUINHBI KO MHY. JlelTepuil B CHHTE3-ra3ze JIMIIACTCS BOJIOPOAA U KOHIICHTPUPYETCS B
aMMuaKe. AMMHAK TIOCTyIaeT 3aTeM B YCTaHOBKY Ui KPEKWHTa aMMHaka Ha JHe
KOJIOHHBI, TOT/Ia Kak ra3 coOupaercs B aMMHAa4HOM KOHBepTepe Ha BepmmHe. Ha
MOCNIEAYIONINX  CTYNEHSIX  TMPOUCXOAWT  JdajbHEiInee  oOoraimeHue, ©  IIyTeM
OKOHYATENFHOW JUCTWILISAINHA TPOU3BOIUTCS PEaKTOPHO-YMCTas Tshkenas Boga. [lomada
CHHTE3-Ta3a MOXET OBITh OOecliedeHa aMMHaYHON YCTaHOBKOM, KOTOpast B CBOIO O4Yepenb
MOXET OBITh COOpPY’KEHA BMECTE C YCTAHOBKOW VISl IIPOU3BOJICTBA TSHKEIION BOMBI ITyTEM
M30TOIMHOrO0 0OMEHa aMMHUaKa U BoJopona. B mporecce aMMHayHO-BOIOPOJHOTO 0OMEHa
B KayecTBE HCTOYHHKA HCXOJHOTO NEHTEpUs MOXKET TaKKe HCIONh30BAThCS OOBIYHAS
BOJIA.

MHorue npeaMeThl KITI0YeBOr0 000pYA0BaHHUS JJIsl YCTAHOBOK MO MTPOU3BOJICTBY TSDKEIIOH
BOJIBI, UCHONB3YHOIUX Tporecchl GS mim aMMHaYyHO-BOJIOPOJHOTO OOMEHa, IUPOKO
pacmpocTpaHeHbl B  HEKOTOPBIX OTPACHiaX HE(PTEXUMHUECKOW MPOMBIIIICHHOCTH.
Oco0OeHHO 3TO KacaeTcsi HeOONBIINX YCTaHOBOK, MCIOIB3yIommX mpomece GS. OxHako
HEMHOTHE TpeIMeThl 000pyIOBaHUS SIBISIOTCS cTaHgapTHeIMH. [Ipomeccer GS n
aMMHaYHO-BOJIOPOJHOTO  OOMeHa  TpeOyrT  00paboTKM  OOJNBIIMX  KOJUYECTB
BOCIIJTAMCHSIOIUXCS, KOPPO3UOHHBIX M TOKCHYHBIX JKUAKOCTEH TMPH TOBBIIICHHOM
naieHud. COOTBETCTBEHHO IIpH pa3pabOTKe CTaHAApTOB M0 MPOCKTUPOBAHUIO U
SKCIUTyaTalluy JiJIsl YCTAHOBOK M 00OPYIOBaHHMS, UCIIONB3YIONUX 3TH MPOIECCHI, CICAYET
yAenaTh 6OJbIIOEe BHUMAHUE MOI00PY MATEPUAIOB U UX XaPAaKTEPUCTHKAM C TE€M, YTOOBI
00eCITeYnTh NITUTENBHBIA CPOK CIYXKOBI TIPH COXpPAaHEHHW BBICOKOW O€30TMacHOCTH H
HagexkHoctd.  OmnperneneHue  MacmTaboB  00yCIIOBJIMBAaETCS  TJIABHBIM — 00pa3oMm
COOOPaXKCHUSAMH OSKOHOMHKH M HEO0OXOAMMOCTH. Takum o0pa3oM, OoOJibIlIas 4YacTh
MpeMeTOB 000PYI0BaHMS U3TOTOBJISIETCS. B COOTBETCTBHU C TPEOOBAHHUSIMU 3aKA3UHKA.

Hakonen, ciemyer oTrmeTuTsh, 4TO Kak B mpomecce GS, Tak W B MpoIlecCe aMMHAYHO-
BOJOPOAHOTO OOMEHa, TMpeaMeTsl O00OpYAOBaHUS, KOTOpPbIE IO OTIEIBHOCTH HE
MpEeAHA3HAYCHBl WM TMOATOTOBICHBI CIEHUATBHO JUIsl MPOU3BOACTBA TSXKEIOW BOIBI,
MOTYT COOMpATHCS B CUCTEMBI, CIIEIIMATBHO MPEeTHA3HAYCHHBIE WIH ITOATOTOBICHHBIE IS
MPOM3BOZACTBA TMKENOM Bonbl. l[IpuMepamMu TakuX CHCTEM, NPUMEHSIEMBIX B O0OHX
mpolieccax, SIBISIOTCS CUCTEMa KaTaJTUTHYEeCKOTO0 KPEKWHTa, UCIOib3yeMasi B Ipolecce
oOMeHa aMMHaKa W BOJOPO/a, H TUCTHIUISIIMOHHBIE CHCTEMBI, HCIIOB3yEMbIE B ITPOIECCe
OKOHYATEJIbHON  KOHLIEHTPAllMM  TsDKEJIOW  BOJBI, JIOBOJAIIEH €€ JI0 YPOBHA
PEaKTOPHO-YUCTOM.

HpeI[MeTBI OGOpy&OBaHI/IH, KOTOPBIC CHCHHUAIBHO NPCAHA3HAYCHBI WJIM ITOATOTOBJICHLI
AJIg TIPOU3BOJACTBA TSKEIIOM BOJABI MYTEM HUCIIOJIb30BAHUA 1160 mnmponecca oOMeHa BOJBI 1
cepoBOAOPOAA, hi 15 (010) mponecca o0MeHa aMMHaKa BOAOpPOJ4, BKIIFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHBIE KOJOHHBI, HM3TOTABIMBAaEMble U3 MEIKO3CPHUCTOM YIIEpOOUCTOW CTalu
(manpumep, ASTM A516), muamerpom ot 6 M (20 dyToB) 10 9 M (30 dyTOB), KOTOpPEHIE
MOTYT 3KCIUTyaTHPOBAThCSI TPU AaBIeHWW CBbIie wian paBHoM 2 MIla (300 ¢yHT/KB.
IIOMM) W HMMEIOT KOPPO3MOHHBIA JOMycK B OMM wiam Ooiblle, CHEHHAIBHO
NpeIHa3HAYeHbl WM MOATOTOBIEHBI [UIi TNPOU3BOJACTBA TSDKEJIOM BOIBI IIyTeM
HCIIOJIB30BaHUS IIPOLIECCa U30TOMHOIO 0OMEHa BOJBI M CEPOBOAOPOA.
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

I'azonyBKH M KOMIIPecCOPbI

OnHoctynenuatele, Manonamopuele (T.e. 0,2MIla wmu 30 pyHT/KB. AFO¥IM)
LEHTPOOEKHbIE T'a30AyBKU WM KOMIIPECCOPHI A LUPKYJSALUM CEPOBOAOPOIHOIO Trasa
(r.e. rasza, comepxkamiero Oonee 70% H,S), cmenumanbHO TpeaHA3HAUCHHBIC WM
MOATOTOBJIEHHBIE AJI MPOM3BOJACTBA TSDKEIOW BOJBI NMyTEM HCIOIB30BaHMS Ipolecca
oOMEHa BOABI M CEpPOBONOpPOJA. OTH Ta30AyBKM WM KOMIIPECCOPHI HMEIOT
IIPOM3BOAUTEILHOCT, MPEBBINAOIIYI0 WIH paBHy0 56 Mm’/c. (120 000 SCFM) mpu
JKCIUTyaTaluu non, JIABJICHUEM, MPEBBIIAOIIIM WIIN paBHBIM 1,8 MIla
(260 ¢yHT/KB. MIOKM) HA BXOHE, W CHAOXKEHBl CaAlbHUKAMH, YCTOWYMBBIMH K
BoszericTeuio H,S.

AMMHIAYHO-BOOPOIHbIE 00MEHHbIE KOJTOHHBI

AMMHaYHO-BOAOPOIHBIE OOMEHHBIC KOJOHHBI BBICOTOW Oojee WM paBHOH 35 M
(114,3 pyroB) mmamerpom ot 1,5wm (4,9 dpyroB) mo 2,5 m (8,2 ¢hyTOB), KOTOpEIE MOTYT
9KCIUTyaTUPOBATHCS IO/ JaBlieHHEM, npeBblmaromuM 15 MIla (2225 ¢pyHT/KB. m0iM),
CIHeLHaIbHO NpeAHAa3HAuYEHHbIC WIKM HOATOTOBIICHHBIEC ISl IPOU3BOJACTBA TSKETIOH BOABI
MyTEM MCHOJIBb30BAaHMS Ipolecca oOMEHa aMMHaka M BOAOpPOJA. DTH KOJOHHBI MMEIOT
TaKKe [0 MEHbIIEH Mepe 0JHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKeE JUAMETPA, UYTO
W [WIMHIpPHYECKas 4YacTh, 4epe3 KOTOPYI0 MOTYT BCTaBISATHCS WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJIOHHBI U CTYIICHYAaTbl€ HACOChI

BHyTpeHHue 4YacTH KOJIOHHBI M CTYIIEHYAaThle HACOCHI, CIICIMAIbHO IMpeIHa3HAYCHHBIC
WIM TOATOTOBJICHHBIE JJiS KOJOHH HJs TPOU3BOJCTBA TSDKEIOW BOJBI IyTEM
WCTIOJIH30BAHMS MPOLIECCa AMMHAYHO-BOIOPOTHOTO 0OOMeHa. BHyTpeHHIE YacTH KOJIOHHBI
BKIIIOYAIOT  CIENUANbHO  MpeJHa3HAdYeHHBIE  KOHTAKTOPBI ~ MEXIy  CTYTEHSIMH,
COJICUCTBYIOIIE TECHOMY KOHTAaKTy raza M >kKMIKocTU. CTyleHYaTble HACOCHl BKIIOYAIOT
CIENMaNbHO TpeJIHA3HAYCHHbIE TOTPY)KaeMble B JKUIKOCTh HACOCHI IS LUPKYJIISIHH
JKHUIKOTO aMMHaKka B Tpefenax o0beMa KOHTaKTOPOB, HAXOSIINXCS BHYTPH CTyTIEHEH
KOJIOHH.

YcTaHOBKHM 11 KpEKHHIa aMMHUAKA

YcTaHOBKH AUl KPEKHHTAa aMMHUaKa, SKCIDTyaTUpyeMble IO/ JaBICHUEM, TTPEBHIIIAIONTIM
wii paBHbiM 3 MIla (450 ¢yHT/KB. A10iM), CIEUUANBHO MPEIHA3HAYCHHBIC WM
MOATOTOBJICHHBIE [IJISI IPOM3BOJICTBA TSXKEIOW BOJBI MyTEM HCIOJIB30BAHMS MpoIecca
M30TOITHOTO 0OMEHa aMMHaKa U BOJIOPO/Ia.

HNudpakpacHbie aHAIU3ATOPBI NOTJIOLEHUS

WudpakpacHple aHAIW3aTOPbl  TOTJIOUICHMS, CHOCOOHBIE OCYIIECTBIATH  aHAIHM3
COOTHOIICHHS MEXAY BOJOPOJOM H JECHTepHUeM B peallbHOM Macmitabe BpeMeHH, Koria
KOHIICHTPAINX AeHTepHs PaBHBI K TpeBbImaoT 90%.

KaraauTuyeckne neumn

Karanutnyeckue neuun ais nepepabOTKH 00OTaleHHOTO JEHTEPUEeBOrO ra3a B TSKEIYIO

BOAY, CICIUAJIBHO MPCAHA3HAUCHHBIC WJIM MOATOTOBJICHHBIC JI MMPOU3BOJACTBA TSDKEJI0H
BOJIbI ITYTEM HUCIIOJIB30BaHUs IIPOUECCa NU30TOITHOTO oOMeHa aMMHaKa 1 BOoAOpoOaa.
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7.1.

7.2.

7.3.

YcTaHOBKH AJ151 KOHBEPCHHU ypaHa M 000py10BaHHe, CIIENHAJLHO MpeIHA3HAYEeHHOe
WJIM NOAr0TOBJIEHHOE JAJI 3TOT0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cHcTeMax sl KOHBEPCUM YypaHAa MOXET OCYILECTBISATHCS OJHO WU
HECKOJIbKO IMPEBpAIEHUH U3 OJTHOTO XMMHYECKOr0 M30TONA ypaHa B ApPYyToil, BKIOYas:
KOHBEPCUIO KOHLEHTpaToB ypaHoBod pyasl B UO;, kouBepcuto UO3; B UO,, KOHBEpPCHIO
okuceit ypana B UF, unu UF¢, konBepcuto UF, B UFg, kouBepcuto UF¢ B UF,, koHBEpCHIO
UF, B MeTaimmyeckuil ypaH u KoHBepcuio ¢propunoB ypana B UO,. MHorue KiroueBbie
KOMIIOHEHTBHl 00OpYIOBaHMsS YCTaHOBOK JUIS KOHBEPCHHM YpaHa XapakTepHBI IS
HEKOTOPBIX CEKTOPOB XHMHYECKOH oOpabarhIBaromiell MpOMBITIUICHHOCTH. Hampumep,
BUIBI O0OPYIOBaHHSA, HCIOJIB3YEMOTO B OTHX MPOIECCax, MOTYT BKIIOYATh: €YU,
KapycelbHblE II€YH, PEaKTOpbl C ICEBJOOKHMKEHHBIM CJIOEM KaTajiu3aTopa, >KapoBbIE
pEaKkTOpHbIC OamIHW, >KUAKOCTHBIE LEHTPUGYTH, ITUCTWULILIHMOHHBIE KOJOHHBI U
JKUJKOCTHO-KMIKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBL. OIHAaKO HE MHOTHE KOMIIOHEHTHI
o0opynoBaHHS HMMEIOTCSI B "TOTOBOM BHie"; OONBIIMHCTBO M3 HUX [JOJDKHBI OBITH
MOATOTOBJICHB! COTJIACHO TPEOOBaHMSIM M CIeUUHUKANMAM 3aKa3uuka. B HEKOTOpBIX
cilydasix TpeOyeTcsi y4WTBIBaThb CIELUAIbHBIE IPOEKTHBIE U  KOHCTPYKTOPCKUE
0COOEHHOCTH JUIsl 3alllUTHl OT arpecCUBHBIX CBONCTB HEKOTOPHIX M3 00OpabaThIBaeMBIX
xumuueckux Bemects (HF, F,, CIF; u ¢propuast ypana). Hakonen, cienyer oTMETHTD, UTO
BO BCEX IIpoleccax KOHBEPCHU YpaHa KOMIIOHEHTHl 00OpYAOBaHHUS, KOTOPbIE OTACIHHO
CIENHaIbHO HE TpeAHa3HaueHbl WM MOATOTOBIIEHBI I KOHBEPCUU ypaHa, MOTYT OBbITh
00bEeJMHEHBI B CHCTEMBI, KOTOpPbIE CIEUUATFHO MpeAHa3HAuEHBI WM [TOJTOTOBICHBI IS
UCIOJIb30BAHMS B LIENSIX KOHBEPCUH YpaHa.

Crnenma/IbHO NpeJHA3HAYCHHBbIC WM NOATOTOBJICHHbIE CHCTEMbI AJIS KOHBEPCHH
KOHIIEHTPaToB ypaHoBoii pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss KoHIIEHTpaToB ypaHoBoH pyabsl B UO; MOXKET OCYIIECTBIATHCS CHadaja
MOCPEACTBOM PACTBOPEHHUSI PYJbl B a30THOM KHUCIOT€ M 3KCTPAKIUU OYHUIIEHHOTO
reKcarujpara ypaHWIIUHUTpATa C TOMOIIBI TaKOTO PACTBOPHUTENS, KaK TPHOYTHI
(dhocdar. 3aTem rekcaruapar ypaHWIIHHATpaTa Ipeodpazyercs B UO; b0 mocpencTBoM
KOHIIEHTpAIlUK H JICHUTpAlWH, JHOO0 IOCPEJCTBOM HEHTpaIM3alu Ta3000pa3HbIM
aMMHAKOM JJIs TIOJIYYCHHUS TUypaHaTa aMMOHUS C TIOCIEMYyroIIeH QuiibTpaluei, CyuKoi
Y KaIbIIMHUPOBAHUEM.

CHeI.II(Ia.HbHO npeaHas’Ha4eHHbI€ WM NOATIOTOBJICHHBIC CHUCTEMBbI JId KOHBEPCHH
UO3 B UF6

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOKET OCYIIECTBIATLCS HEMOCPEACTBEHHO (propupoBanueM. Jlims
nporecca TpedyeTcss HCTOUHUK ra3000pa3Horo Gpropa win TpexpTOPUCTOTO XJI0pa.

CnenuajabHO npeaHasHa4Y€HHbIC WJIH NOATrOTOBJICHHBIC CHUCTEMbI 1JId KOHBEPCHH
UO3BU02

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcua UO; B UO, MOXET OCyIIECTBIATHCS MOCpeACTBOM BoccTaHoBieHus UQO;
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOIOPOJIOM.
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7.4.

7.5.

7.6.

7.7.

7.8.

CHeH]{laﬂbHO NnpeaHasHAYCHHbIC HJIH NOAT0TOBJCHHBLIC CHCTEMbI JId KOHBEPCHUHU
UOzBUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; MOXeT ocCymecTBIAThCA mocpeactBoM peakmuun UO, ¢
ra3o00pasHeIM (propucteiM BopopoaoM (HF) mpu remmeparype 300-500°C.

CnenuajabHO NpeaHasHAYCHHbIC HUJH NOAT0TOBJCHHBLIC CHCTEMbBI JId KOHBECPCHUH
UF,4 B UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Konepcua UF; B UF¢ ocymecTBisercss MOCPEACTBOM 3K30TEPMHUECKOM PEAKIHU C
¢Topom B peakropHOoi Oamne. UF¢ KoHIEHcupyeTrcs M3 TopsSUYdX JETyYyHX Ta3oB
MOCPENCTBOM IPOITyCKaHMs MOTOKA ra3a 4epe3 XOJIOAHYIO JIOBYHIKY, OXJIAXICHHYIO IO
-10°C. dns mpouecca TpeOyeTcsi HCTOYHUK Ta3000pa3Horo GpTopa.

ChnenuajbHO NpeJHA3HAYEHHbIE MJIM INOATOTOBJICHHBbIE CHUCTEMbI /sl KOHBEPCHH
UF4 B MeTa/UINYECKHUIl ypaH

[HOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UF, B Merajuimyeckuii ypaH OCYIIECTBISETCS MOCPEICTBOM  €ro
BOCCTAHOBJICHHSI MarHueM (KpYIMHbIC MAPTHH) WK KalbleM (Maible mapTuu). Peakius
OCYIIECTBIISAETCS TIPH TEMIIepaTypax BBIIIe TOYKHY IutaBienus ypada (1130°C).

Cneunam,ﬂo npeaHasHa4YeHHbIC WM NOATOTOBJICHHBIC CHUCTEMBbI IJIA KOHBEPCHUH
UF6BU02

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO, MOXET OCYIIECTBIIATHCS TIOCPEACTBOM OJHOTO M3 TPEX MPOIIECCOB.
B nepsom mporniecce UF¢ BoccTanasnuBaetcs u runpoiusyercs B UO; ¢ HCIIONb30BaHUEM
Bojioposa u napa. Bo Bropom mpouecce UFg runponunsyercs pacTBOPEHHEM B BOJE, IS
OCaXKICHUS OUypaHaTa aMMOHUS H00aBIIETCs aMMUaK, a AWypaHaT BOCCTAHABIMBACTCS B
UO, Bomopomom mipu temrepatype 820°C. Ilpu tpethem mporecce razoodpasubsiec UFg,
CO, u NH; cmemmBarotcs B BoJie, ocaxkaasl ypaHuIKapOOHAT aMMOHUS. Y paHUIKapOoHaT
aMMOHHSI CMEIIMBAaeTCsl ¢ mapoM M BojgopoaoM npu Temmeparype 500-600°C  mus
npomusBoacta UO,.

Konsepcus UFg B UO, dWacTto OCyIIeCTBISETCS Ha TEPBOH CTYIEHH YCTAaHOBKH II0
W3TOTOBJICHUIO TOTUIHBA.

CHeI.lHa.HbHO npeaHas’Ha4eHHbIC WM NOATOTOBJICHHBbIC CHUCTEMBI JId KOHBEPCHH
UF6BUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTcs mocpesiCTBOM BOCCTAHOBJIEHHUST BOJIOPOJIOM.
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