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MexayHapoaHOe areHTCTBO Mo aTOMHOMN 3HEeprum GENERAL Distr.

NHOOPMALIMOHHbBLIV UMPKYNAP N NGLISH

JOIOJHUTEJIBHBIA TPOTOKOJ K COIJIAIEHUIO MEJXY
IIPABUTEJIbCTBOM IO)KHOA®PUKAHCKON PECIIYBJIMKU M
MEXIYHAPOJHBIM ATEHTCTBOM IIO ATOMHOM SHEPT'UH O
NNPUMEHEHUHW T'APAHTHH B CBSI3H C JOT'OBOPOM O
HEPACIHIPOCTPAHEHHMU AJJEPHOI'O OPYKUA

1. Tekcr [onomHutenbHOro mnporokonga K CorjameHur o rapaHTmel,
3aKII0YEHHOMY MeXAy npaBurenscTBoM IOxHoadpukanckoit PecnyOnmuku u
MexnyHapoaHBIM areHTCTBOM IO aTOMHOM 3HEPrUU B LIEJISX IPUMEHEHHUs TapaHTHii B
cBa3u ¢ JloroBopoM 0 HepacmpocTpaHeHHHu sigepHoro opyxus (JHSO),
BOCIIPOM3BOJHUTCS B HACTOALIEM JOKYMEHTE [IJIsl CBEACHUS BCEX rOCYIapCTB-YJICHOB.
JononHuTenpHpld npoToKkos Obul omo6pern CoBeTOM  yIpaBIAROUMX 12 vroHS
2002 roaa. Ox 611 noanucan B Bede 13 cenrsaops 2002 roxa.

2. B coorBercTBUM CcO cTaThel 17 JIONOTHUTENBHOTO NPOTOKOJA OH BCTYIHI B
CUIIy II0CJI€ €ro noanucanus npencraBureniMu FOxHoil Adpuku u AreHTCTBa, T.€.
13 centa6psa 2002 roga.

Bocnpousseneno B noxkymente INFCIRC/394.

|| ITo coobpaseHnsIM 3KOHOMHH HACTOALIMIA JOKYMEHT OTIIEYATaH OrPAHUYCHHBIM TUPAXKOM. "
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INFCIRC/394/Add.1
Attachment

JIOIIOJIHUTEJIbHBIN ITPOTOKOJI K COTJIAIIIEHUIO MEXY
[TPABUTEJIBCTBOM IOXXKHOA®PUKAHCKON PECITYBJIUKU U
MEXJTYHAPOJHBIM ATEHTCTBOM ITO0 ATOMHOM SHEPTUU O
ITPUMEHEHUY TAPAHTHI B CBSA3U C JOTOBOPOM O
HEPACIIPOCTPAHEHUU AAEPHOI'O OPYXHA

NMPUHNUMASI BO BHHMMAHUE, uto IOxunoadpukanckas Pecnybnmuka (B
nanbHemeM umenyemas “lOxxnoit Adpuxoii”) u MexxayHapogHOE areHTCTBO 110 aTOMHOM
9HEPTHUH (B JalbHEHIIEM HMEHyeMOe "ATeHTCTBOM") SIBJIAIOTCS yuacTHUKaMH CorJlalieHus o
IIPUMEHEHHU TapaHTHH B CBA3M C J[OrOBOpPOM O HEpacMpOCTPaHEHHH SAECPHOrO OpyxHs (B
nanbHermeM HMeHyemoro "CornameHueM O TrapaHTHsx"), KOTOpO€ BCTYHNHIO B CHIY
16 cents6psa 1991 rona;

YUUTBIBAS xenanne MeXAyHapOAHOTO cooOLIeCTBa eile 0ojee YKPENmHTh PEXUM
AJCPHOTO HEpacCIpOCTPAHEHUS TyTEM TMOBBINIEHUS JEHCTBEHHOCTH W 3()PeKTUBHOCTH
CHUCTEMbI rapaHTHil AreHTCTBA;

HATIOMHMHASL, 4to AreHTCTBO NpH OCYIIECTBIICHHH TapaHTHil JODKHO YYHUTHIBATH
HEOOXOMMMOCTh: H30€raTh CO3JaHUA NPENIATCTBHA SKOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pasButHio FOxHOW ADpHKH WIH MEXIyHApOIHOMY COTPYAHHYECTBY B 00JaCTH MHPHOM
SIEPHOM AEATEIbHOCTH; COOMI0OAaTh JEHCTBYIOLIME MOJIOKEHHUS B 00IaCTH OXpaHbl 3[I0POBbSI,
Oe3onacHOCTH, (U3MYECKOH 3alIMTHL, a TaKKe Jpyrde AeHCTBYIOIIHE TpeOOBaHHA
6e30I1acHOCTH M TIpaBa OTACJbHBIX JIHL; U IPHHUMATH BCE MEPBI I10 3aLIHTE KOMMEPUYECKHX,
TEXHOJIOTHYECKUX M IPOMBIIUIEHHBIX CEKPETOB, a TaKXKe IpYyrod KOHQHAEHUHAIBHOH
HH(pOpMALIUH, KOTOpas CTAHOBUTCS €MY H3BECTHOM;

IMPUHUMASI BO BHMMAHUE, 4yro uacroTa mpoBeleHHS W HHTCHCHBHOCTH
MEpONpPHUATHH, YKa3aHHbIX B HacTosweM [Ipotokone, OyoyT TmOANEPKUBAaThCA Ha
MHHUMAJbHOM YPOBHE, COOTBETCTBYIOIIEM II€TH TIOBBIUIEHHA [ICHCTBEHHOCTH H
3¢ (HEKTHBHOCTH TapaHTHIH ATEHTCTBA;

HACTOSIINM IOsxHas Adpuka H ATEHTCTBO COTTIACHIIUCH O HHXKECIIEAYIOMIEM:



CBA3b MEXAY HACTOSAIIUM NIPOTOKOJIOM ¥ COI'JIAHIEHUEM

OT'APAHTHUAX

Cratpa 1

Ionoxenus CoranieHus o r apaHTHAX NIPUMEHSIOTCA K HACTOAILEMY HpOTOKOJIy B TOM
MEpE, B KaKoOM OHH COOTBETCTBYIOT HOJIOXKCHHAM HACTOSLICTO Hporoxona H COBMCCTHMEBI C

HHUMH.

B ClIyda€ IIPOTUBOPECYHUSA MEXKIAY IOJOXKCHHAMH Cornanienus o rapaHTuax ©n

MOJIOKCHUSIMH HACTOSALLUEI O HpOTOKOJ'Ia IIPUMCHAIOTCS MOJOXKCHHA HACTOALICTO HpOTOKOJ’Ia.

HPEJOCTABJIEHUE HH®OPMAIIUN

Crartpsa 2

a.  IOxnas Adpuka npenocraBiseT AreHTCTBY 3asBIECHHE, COACPKAIIEE:

i)

iii)

Vi)

Obmee onucaHue M HHGOOPMALMIO, YKAa3hIBAIOIIYI0 MECTO MPOBEICHUA
OTHOCSAIIMXCA K SAXEPHOMY TOILUTMBHOMY LHKJIY Hay4HO-HCCIEAOBATEILCKUX H
OTBITHO-KOHCTPYKTOPCKHX pabOT, HE CBj3aHHBIX C SAACPHBIM MaTepHUalioM,
OCYIIECTBIIIEMBIX I'A€-TH00, KOTOpble (PUHAHCHPYIOTCS, TOMYYHIN KOHKPETHOE

paspellieHHe HJIM KOHTPOJMPYIOTCA WM OCYIIECTBIIIOTCA OT MMeHH HOxHOl
Adpuxu.

OnpenencHHyro  ATEHTCTBOM Ha  OCHOBE  OXXHJAEMOTO  IIOBEHILICHHUA
JEHCTBEHHOCTH WM 3(PQEKTUBHOCTH M corjacoBaHHyl ¢ HOxHo# Adpuxoii
HH(OpMAIMIO O KAacaloUIeHcs TrapaHTHil SKCIUTyaTallMOHHOH NEATENIbHOCTH Ha
YCTaHOBKaX M B MeCTaX HaXOXXICHUS BHE YCTaHOBOK, '/l OOBIYHO MCIONIB3YETCS
SJEPHBIN MaTepHAIL.

O6U.ICC OTMHMCAHNE KaXJOro 30aHUs Ha KaxJIoH ILIOmMAaiakKe, BKJIKO4Yass €ro
HCTIOJIB30BAHUE, M, €CIIU 3TOI'0 HEAOCTATOYHO - OIMMUCAHUE €T0 COACPXKHUMOTO. JT0
OIMUCAaHHUE BKITIOYACT KApPTY TakOH IIIOMIaAKH.

Omnncanue Macmraba onepanyii JUIf KaXKIOTO MECTa HAaXOXJEHHs, UMEKOLIEro
OTHOWICHHUE K JeATeNbHOCTH, yKaszaHHOH B IIpunmoxxenum I x Hacrosmemy
IIpoTokouiy.

WuadopManyio, yKa3bIBalONIYI0) MECTO  HAXOXJIEHHs, 3KCIUTyaTal[HOHHOE
COCTOSHHE W OIICHOYHBIE TOJOBBIE NPOH3BOICTBEHHBIE MOIIHOCTH YPAHOBBIX
PYIHHKOB M OOOraTHUTENBHBIX YCTaHOBOK M TOPHUEBHIX OOOraTUTENIBHBIX
YCTAHOBOK M CYIIECTBYIONIMH roioBoi 00beM MpPOU3BOACTBA TAKUX PYTHUKOB M
oboratutenbHbIX ycTaHOBOK Ui IOxHo# Adpuxu B nenom. IOxxas Adpuxa
MPEIOCTABIAECT [0 3ampocy ATEHTCTBAa JAaHHBIE O CYIIECTBYIOUIEM TI'0JIOBOM
o0BbeMe MPOHU3BOACTBA OTIACIBHOTC PYIHHKA WIH OOOTaTHTEIbHOH YCTaHOBKH.
Ilpenocrarnenne 310l MHPoOpManuu He TpebyeT BeAeHHs NOAPOOHOrO ydyera
SAIEpPHOTO MaTepHaa.

I/IH(i)OpMaHI/IIO OTHOCHUTECJIBHO HCXOJHOI0 MarcpHajia, KOTOpLIﬁ CIC HC JOCTUT
COCTaBa M 4YHUCTOTBHI, KOTOPBIC IE€IalOT €ro NPpUIroAHBLIM [Jisi H3TrOTOBJICHHSA
TOIIIMBA UJIH U30TOMHOIO 06orame}ma, BKIIIOYarOImyro:



b)

KOJTMYECTBA, XUMHYECKMI COCTaB, HCIIONb30BaHUE WM IPEIIOJIAraeMoe
UCIIOJIb30BAaHHE TAKOr0 MaTepHalla, HE3aBUCHMO OT €ro sAEpPHOTO HIIH
HESICPHOT'0 WCIIONB30BaHMUA, I Ka)XXIOro MecTa HaxoxaeHus B lOxHoi
Adpuxe, B KOTOpOM TaKOH MaTephajl TNPUCYTCTBYET B KOIMYECTBaX,
NPEBHILAIOMNX AECATh METPHYECKMX TOHH YypaHa W/WIM [ABajuaTh
METPHYECKHMX TOHH TOpHfA, a JIA JPYrMX MeCT HaXOXIEHHus ¢
KOJIM4ECTBaMH OoJiee OHOW METPUUECKOM TOHHBI - 001ee KOJIMYECTBO AJIs
FOxHOM A¢pHku B 11e7I0M, €Clii 3T0 00l11ee KOJIMYECTBO NPEBBIMIAET AECATh
METPHYECKMX TOHH ypaHa WIH [BaALUaTb METPUUECKHX TOHH TOpHUS.
IIpenocraBnenue 3Toil MHPoOpManuu He TpeOyeT BeAeHHUs IOLPOOHOTO
ydeTa siIepHOT0 MaTepuaa;

KOJIMYECTBa, XUMHUYECKHI COCTaB M MMyHKT Ha3HAYEHHS KaXKOH IKCTIOPTHOH
noctaBku M3 IOxHOW A¢QpHKH Takoro marepuaja JUisi KOHKDPETHBIX
HEAZICPHBIX LIENCH B KOJIHYECTBAX, IPEBHIIAIOLINX

1)  jecarp MeTpUYECKMX TOHH YpaHa, WIH MJisg MOCJIeI0BaTENIbHBIX
9KCMOPTHBIX NOCTaBOK ypaHa u3 lOxxHoW AQpHUKH B OJHO M TO Xke
rocylapcTBO, KaxxJas U3 KOTOPBIX MEHEE JAECCATH METPUYECKHX TOHH,
HO CyMMa KOTOPBIX IPEBBIIAET NECATh METPUUECKUX TOHH B TCUEHHUE
rozaa;

2)  OBa;gnaTh METPUYECKUX TOHH TOPHS, WIH IJIS MOCJIENOBATEIbHBIX
9KCIOPTHBIX IOCTaBOK TOpHsS U3 FOkHOH AQpPUKH B OZHO U TO XKe
rocyJapcTBO, Kaxkaasd M3 KOTOpHIX MEHee ABaJIIaTH METPUYECKUX
TOHH, HO CyMMa KOTOPBIX NPEBBIIIACT JBAALATh METPHYECKIX TOHH B
TEUeHHE roJia;

KOJINYECTBA, XUMHYECKHH COCTaB, MECTO HaXOXIEHUS B HACTOSIIEE BpeMs
U  HUCNOJL30BAaHHE MM IPEANIONIAracMoe  HCIIONb30BAaHME  KaXIOW
UMIoptHoi mnocraBkd B lOxHyro A¢puky Takoro Marepuana s
KOHKPETHBIX HEANEPHBIX LENEH B KOJIUYECTBAX, MPEBHILIAIOIINX

1)  nmecaTb MeTpUYeCcKMX TOHH ypaHa, WM Ui IOCIeNOBaTENbHBIX
UMIIOPTHEIX TOCTaBOK ypaHa B FOxHy10 AQpHKY, KaX1as H3 KOTOPBIX
MEHEE JIECATH METPHYECKHMX TOHH, HO CyMMa KOTOPBIX IIPEBHIIACT
JECATH METPUUECKUX TOHH B TEUEHHUE I0Ja;

2)  [ABaALlaTh METPUYECKHUX TOHH TOPHS, WIH IUIA TNOCIEHOBATEIbHBIX
UMITOPTHBIX IIOCTaBOK TOpHs B FOxHY0 AdpHKy, Kax1as U3 KOTOPBIX
MEHEE JIBa[llaTH METPHUYECKHX TOHH, HO CYMMa KOTOPBIX IIPEBHIIIACT
IBaaLaTh METPHYECKUX TOHH B TEYCHHE T'OJIa;

InIpu TOM MNOHHMAHWUH, YTO IPCACTABICHHE I/IH(I)OpMaLII/IH 0 TaKOM
MaTepHalie, IIPpEAHASHAYCHHOM JJs HEANCPHOTrO HCIO0JIbL30BaHHUA, IOCIEC
TOIO Kak OH JOCTUTHET OKOHYaTelIbHOH (bOpMBI CBOCTO HEAOCPHOI0
HCIIOJBb30BaHMs, HE Tpe6y€TCSI.



vil) a) HH)OPMALMI0O OTHOCHUTENBHO KOJMYECTB, BHIOB HCIIONB30BAHHS H -MECT

HAaXOXJIEHUsI SNICPHOrO MaTepHala, OCBOOOXKAEHHOrO OT TapaHTHH B
COOTBETCTBHU CO cTaThell 37 CornameHus o rapaHTHaX;

b)  uHpOpMaLMIO OTHOCHTENBPHO KOMMYECTB (KOTOpas MOXET WUMeTh (opmy
OLIEHOK) M BHJIOB HCIIO/IB30BaHHS B KaXXIOM MECTE HAXOXKIECHHS SIEPHOTO
MaTepHana, OCBOOOXIEHHOIO OT TapaHTHH B COOTBETCTBHH CO CTAaTheH
36 b) CornameHus o0 TapaHTHAX, HO €II€ HE HAXOAAIIErocs B
OKOHYATEJIFHON (opMe U HEANEPHOTO HCIIONB30BAHMSA, B KOIHYECTBAX,
NPEeBBIIAIOMMX yKasanHble B cTathe 37 CornameHds O TapaHTHAX.
IIpenoctaBnenue 3Toif MHGpopMmanuu He TpeOyeT BeleHHs IOAPOOHOro
yueTa sIEpHOro MaTepuaa.

viii) MHpopMauyio OTHOCHTEIBHO MECTa HaXOXXACHHWA WIH AanbHeiuieii o6paboTku

OTXOJIOB CPEIHETO UM BBICOKOI'O YPOBHS aKTUBHOCTH, CONEPIKALIUX IUTYTOHHIA,
BBICOKOOOOTrallleHHBIH ypaH WiH ypaH-233, B OTHOIICHUH KOTOPBIX MPHUMEHEHHE
rapaHTHii OBUIO NMpPEKpaleHO B COOTBETCTBHH cO cTarbeit 11 Cornamienus o
rapaHTusx. Jis meild JaHHOTO MyHKTa "JanbHeimas oGpaboTka" He BKIIIOYAeT
NEpPEyNakoBKy OTXOAOB HIM MX JajJbHellllee KOHIWUUIHWOHUPOBAHHE, He
TIpeycMaTPUBAIOIICE Pa3icieHNs FIEMEHTOB, U XPAHCHMS WX 3aXOpOHEHHUS.

Crnemyrouryro MHGOPMaIUIO OTHOCHTENBHO COIJIACOBAHHOTO OOOpPYIOBaHHSI H
HesAIEpHOTO MaTepuaia, nepeuncieHssx B [punoxennn II:

a) 1o KaxaoW JSKcnmopTtHOM moctraBke U3 IOxHoW Adpuku Takoro
o0opynoBaHWs U MaTepuana:  WACHTH(PUKAUHA, KOIHYECTBO, MECTO
TIPeANOJIaTacMOTO MCTIONH30BAHMS B TOCYIapCTBE-NIONYYaTENe U 1aTa UIH B
COOTBETCTBYIOUIUX CIIy4asX O)KHIaeMas JaTa YKCHOPTHOH TIOCTaBKHU;

b) mO KOHKpeTHOMY 3ampocy ATeHTCTBa, noarBepxxaeHue FOxHo# Adpukoi
KaK HMIIOPTHPYIOIIUM TOCYAapCTBOM HHGOpMAllMd  OTHOCHTEIBHO
9KCIIOpPTa Takoro oOopydoBaHus u MaTepuana B HOxHywo Adpuky,
MIPEIOCTABICHHOW ATEHTCTBY APYTHM IOCYIApPCTBOM.

OO6ume myaHbl Ha OPECTOSAIINN ACCATUICTHHI MIEPUO]], UMEIOLIHE OTHOIIEHHE K
Pa3BUTHIO SAAEPHOTO TOIUIMBHOTO LKA (BKIIOYask IUIAHUPYEMBIE OTHOCSIIUECST K
SA0EpPHOMY TOMIMBHOMY UMKIY HAy4HO-HUCCIEAOBAaTENECKME W ONBITHO-
KOHCTPYKTOPCKHE paboOTHI), KOIZla OHH YTBEPXKACHBl COOTBETCTBYIOLIMMH
KOMITETEHTHBIMH opraHamu B KOxHoii A dpuxke.

HOxnas Adpuka npuiaraeT Bce pa3yMHBIE YCHIHS, C Te€M 4YTOOBI NPeJOCTaBHUTh
ATEHTCTBY CJIEYIOITYI0 HH(OPMALIHIO:

i)

o0miee ommMcaHne W WHGOPMANMIO, YKA3BIBAIONIYI0O MECTO TNPOBEACHHUSA
OTHOCALIMXCA K SAEPHOMY TOIUIMBHOMY IMKIY HAY4HO-HCCIENOBATENbCKUX H
OTBITHO-KOHCTPYKTOPCKUX pab0T, HE CBA3aHHBIX C SJICPHBIM MaTE€PHaJIOM,
KOTOphle KOHKPETHO OTHOCATCA K 000TalleHHIo, IIepepaboTKe SIEpHOTO TOININBA
uid K o0paboTke OTXOHOB CPEJHEr0 MM BBICOKOIO YPOBHS aKTHBHOCTH,
COOEpXallMX IUTYTOHHH, BBICOKOOOOTAICHHBIH ypaH MWIH  ypaH-233,
ocyrecTsiaseMbix rae-nudo B KOxxHol Adpuke, HO KOTOphle He GHHAHCHPYIOTCA,



HE TIONYYHMJIM KOHKPETHOTO pa3pelieHHs HJIM HE KOHTpoaupyrorcs HOxHoiH
Adpukoii wmm He ocymecTBIsoTcs oT umeHH IOxHoit Adpuku. /[na nenu
JaHHOTO myHKTa "oOpaboTka" OTXOJOB CpEJHEr0o WM BBICOKOTO YPOBHS
AKTHBHOCTH HE BKJIFOYAET IEPEYNAKOBKY OTXOAOB MJIM UX KOHIWIIHOHHUPOBAHUE,
HE NpeAyCMaTpHUBAIOLlee Ppa3lieeHHUs] DJIEMEHTOB, Ui XpaHEeHUs HIH
3aXOpPOHEHHS.

il) ofmee omucaHue JEATENHHOCTH M CBEIECHUSA O JIMIE WIM OpraHHU3aliy,
OCYHIECTBIISIIOIMX TaKyl0 AEATENIbHOCTh B ONpeAeseHHBIX ATEHTCTBOM MecTax
HaXOXKJICHHUS 3a TpeJeNaMy [UIOIIa KU, KOTOphle, IO MHEHHIO ATEHTCTBA, MOTJIH
OBl (YHKIMOHAJIBHO OBITH CBS3aHBI C JEATEIBHOCTBIO HAa 3TOH IUIOLIAJKE.
IIpenocraBienue Takoii MHQPOpMALMU SABISIETCA IPEAMETOM KOHKPETHOrO
3anpoca AreHrcrBa. OHa NpPEeNOCTaBISETCS B KOHCYIbTaMH ¢ ATEHTCTBOM H
CBOEBPEMEHHO. '

Ilo 3anpocy ArenurctBa lOxHas Adpuka naeT yTOYHEHUsS WIM pa3biACHEHUS TI000H
MHOOpMaLUH, IPEeIOCTaBICHHONH B COOTBETCTBUHM C HACTOAIIEH CTaThel, B TOH CTENEHH,
B KOTOPOH 3TO UMEET OTHOLIEHHE K LI€JIU TapaHTHH.

Ctatba 3

Oxnag Adpuka npenocraBnser AreHTCTBY B TeueHue 180 nHel mocne BCTymieHus B
cuiry HacTosero IIporokona nHpopMaumio, 0 KOTOPOil TOBOPUTCS B CTaThe 2.a 1), iii),
iv), v), vi) a), vii) 4 X) 4 B cTaThe 2.b 1).

IOxuas Adpuka npenocTaBnseT ATeHTCTBY 10 15 Mas KaxIO0ro roxa OGHOBICHHYIO
UH(OpMAaLHIO, 0 KOTOPOH TOBOPUTCSA B ITYHKTE a. BEHIIIE, 33 MEPHOA, OXBAThIBAIOLIMIA
IPEAUIECTBYIOIIMA KajeHaapHeii roa. Ecnau paHee mpenocraBiieHHas WHbopMauus
ocranach 6e3 usmeHenmii, FOxxnas Adpuxa ysegomnser 06 3Tom.

IOxnas Adpuka npenocraBnseT ATeHTCTBY A0 15 Masgs KaXAoro roja WHGOPMAIHIO,
ONpeZIeNIEHHYIO B CTaThe 2.a.Vi) b) u ¢), 3a nepuos, 0XBaThIBAIOIIK MpeaALIeCTBYIOUINH
KaJICHAApHBIH TO/I.

IOxnas Adpuka exekBapTalbHO TNpPENOCTaBIseT ATEHTCTBY HHGOpPMANHMIO,
ONpEACICHHYIO B cTaThe 2.a.iX) a). ITa UHbOpMAaIHs NPEIOCTABISICTCS B TEYCHHE
LIECTHJIECATH AHEH NOCiIe OKOHYAHUA KaXJ1I0T0 KBapTaa.

IOxHas Adpuka mpefocTaBisieT ATeHTCTBY HWHGOPMALUIO, OIpENC/IEHHYIO B
cTaThe 2.a.viii), 3a 180 nHeH 1o ocymecTBICHHUS AanbHeiimel 06paboTku, U 10 15 mas
KaXA0ro roja uHGOpMamMo 00 M3MEHEHHUSX MECT HaXOXIeHUs 3a MepPHo],
OXBaTHIBAIOIUI NPENIECTBYIOIUN KaJeHIapHbIHA roI.

IOxnas Adpuka H AreHTCTBO LOTOBapHBAKOTCA O BPEMEHH H YaCTOTE NPENOCTABICHHUS
nH(OpMaLNH, ONIPEAEIEHHOH B cTaThe 2.a.11).

IOxnas Adpuka mnpenocraBiser AreHTCTBY MH(POPMAIMIO, ONpPENETICHHYIO B
crathe 2.a.ix) b), B TedeHHe IUECTHAECATH NHEH TMOCIE NOCTYIIEHHS 3anpoca OT
AreHTCTBa.



JOHNOJHUTEJIBHBIM 1OCTYII
Crates 4

HI/I)KCCIIGIIYIOHICC TIPUMEHACTCA B CBA3H C OCYIICCTBICHAEM HOIIOIHUTEIIBHOT'O JOCTYIIA

B COOTBETCTBHH CO cTaThell 5 HacTosmero [Iporokona:

a.

ATEHTCTBO HE CTaBMT ILE€IM MEXAHHCTHYECKH WM CHCTEMAaTHYECKH IPOBEPATH
MH(OPMALHIO, 0 KOTOPOH TOBOPHTCS B CTAaThe 2, OTHAKO ATEHTCTBO UMEET AOCTYT K:

i)  mo6GoMy MecTy HaxOXXIEHHS, O KOTOPOM TOBOPHTCS B CTaThe 5.a. 1) Wiu ii), Ha
BBIOOPOYHON OCHOBE C IIENbI0 OOCCIICUCHHs YBEPEHHOCTH B OTCYTCTBHH
HE3asBJIICHHBIX SIIEPHOTO MaTepHalla U AEATENbHOCTH;

ii) moboMy MECTy HaXOXIEHHUS, 0 KOTOPOM TOBOPHTCS B CTaThe 5.b. HIM C., B HEJAX
pellieHHs. BOMNpOCa, CBA3AHHOTO C TIPAaBWIBHOCTHIO W ITOJHOTOM HHGOpMAIHH,
MPENOCTABIIEHHOH B COOTBETCTBHM CO CTaThed 2 WIM B UENAX YCTPAHCHUS
HECOOTBETCTBHUSI, CBA3aHHOTO ¢ 3TOH HH(OpMAaITHEii;

ili) m060My MecTy HaxOXIEHHs, O KOTOPOM TOBOPHTCA B CTaThe S5.a. iii) B TOi
CTEHEHH, B KOTOPOH 3T0 HEOOXOAMMO ATEHTCTBY Il IOATBEPIKACHUS IS LieTIeH
rapaHTuii 3asBnenus lOxuol Adpuku o craTyce YCTaHOBKM WM MecTa
HaxOXJICHUA BHE YCTaHOBOK, IZie paHee OOBIYHO HCIOJB30BANCS SANEPHEIH
MaTepran, Kak CHATHIX C 3KCILTYaTaliH.

i)  3a HCKIIOYECHHEM CITy4aeB, YKa3aHHBIX B IIYHKTE ii) HYKe, ATEHTCTBO HAlpaBiseT
I0xHO# Adpuke npeaBapuTeabHOE YBEAOMIEHHE O IOCTYIIEe N0 KpaiHeH Mepe 3a
24 vaca,

i) B OTHOLIEHWH JOCTYIA K JIFOOOMY MECTy Ha IUIOLIAIKe, KOTOPBIA 3aMpalluBaeTcs
B COYETaHUH C TIOCEIICHUSMH UL TPOBEPKU WHPOPMAUN 0 KOHCTPYKUMHU HIIH C
MHCTIEKIIMAMH IJIS CHEIMAIBHBIX LeJied WM OOBIMHBIMH MHCIEKIUSIMH Ha 3TOH
IUTOIIAIKE, CPOK HPEIBAPUTENBHOTO YBEIOMIIEHHS, €CII ATeHTCTBO ofpalaercs
¢ 3ampocoM 00 3TOM, COCTaBIfeT, MO KpallHeH Mepe, ABa daca, OIHAKO B
HCKITIOYHTENBHBIX 00CTOATENBCTBAX, MOXKET COCTaBUTh MEHEE BYX 4aCOB.

Hpemaapmem;noe YBEAOMJICHHEC HaIIpaB/LICTCd B MNHMCBMCHHOM BHIAC W B HEM
KOHKPCTHO YKa3bIBAOTCA NPHUYHMHBI AOCTyIla U ACATCIBHOCTb, KOTOpasi OOJDKHA OBITH
OCYHICCTBJIEHA BO BpEMA TAKOro AOCTYyIa.

B ciryuae BONpoca WIIM HECOOTBETCTBHS ATEHTCTBO mpenocrasiser FOxuoi Adpuke
BO3MOXHOCTh JaTh pPa3bsACHEHHWE U CIIOCOOCTBOBATH PELICHHIO 3TOTO BOIpOCa HIH
YCTPaHEHHIO 3TONO HECOOTBETCTBUA. Takas BO3MOXHOCTh OyAET NPENOCTAaBIATECA 10
HanpaBlIeHHUS 3alpoca O JOCTYIIE, €CIIH TOJIBKO ATEHTCTBO HE COYTET, YTO 3a[EPXKKa B
NPEIOCTaBICHUH JOCTYTa, BO3MOXKHO, HAHECET yIep0 1eiH, ¢ KOTOPOH 3anpaiiuBaeTcs
3TOT JocTynl. B mo0oM ciiydae AreHTCTBO He JenaeT KaKuX-JINOO BBIBOJOB B
OTHOIICHUH BOIIPOCA WM HECOOTBETCTBUSA A0 TeX mop, noka HOrxuoi Adpuxe He Oyner
[IPEeOCTaBICHA TaKasi BO3MOXKHOCTb.

Ecin ¢ IOxno# Ad¢puxoii He IOCTMIHYTO MHOW JOTOBOPEHHOCTH, JOCTYI
OCYIIECTBIIAETCA TONBKO B TedeHHE 06bIMHOTO pabodero mHsL.



HOxHas Adpuka UMEET ITpaBO Ha CONPOBOXKJICHHE MHCIEKTOPOB ATEHTCTBa BO BpEMs
noctyna npeacraButesisiMu FOxxHol ApUKH NIpH YCIIOBHH, YTO 3TO HE 3aJ€pXKHMBaECT
BBITTOJIHEHAE HMHCIIEKTOpaMH CBOMX GYHKIMH WIH MHBIM 00pa3oM He NpensTCTBYeT
3TOMY.

Cratpa 5
IOxHas Adpuka npenocrapiasieT ATeHTCTBY JOCTYT K:
i)  nroGomy MecTy Ha IUIOIIAJKE;

i) moOoMy MecTy HaXOXXAeHHs, onpeneneHHoMy FOxHOI ADpHKOil B COOTBETCTBHH
CO CTaThel 2.a.V)-Viii);

ili) mI000H CHATOH C SKCIUTyaTallHd YCTaHOBKE HJIM CHATOMY C JKCIUTyaTal[HH MECTY
HaXOXJCHUS BHE YCTAHOBOK, I/I¢ paHee OOBIYHO HCIONB30BAICA SANCPHBIH
MarepHall.

moboMy MecTy HaxoxJaeHHs, onpeneneHHoMy IOxxHOW AQpPUKOH B COOTBETCTBHH CO
cratbed 2.a.1), craTheii 2.a.iv), cratheH 2.a.ix)b) wiam crateeii 2.b., momMuMo Tex, o
KOTOPBIX TOBOPHUTCH B ITYHKTE a.i) BbILIE, [IPH YCIIOBHH, 4TO, ecnn FOxHas AdpHka He
AMeeT BO3MOXKHOCTH IIpeJOCTaBHTh Takoi noctym, IOxHas A¢puka mpunmaraer Bce
pasyMHBIE YCHIIMS Ul HE3aMEMJIUTENBHOIO YAOBIETBOPEHHUS TpeOOBaHUNH ATEHTCTBA C
NOMOIIBIO UHEIX CPEACTB.

mobOMy MeECTy HaXOXXICHHA, OIpEeAEICHHOMY ATEHTCTBOM, TIOMHMO TeX MeECT
HaXOXXIEHHsA, O KOTOPBIX T'OBOPUTCS B IIYHKTax a. ¥ b. Bhllle, B Lenix orbopa mnpob
OKPYKaloIlleH Cpellbll B KOHKPETHOM MeECTE€ HaXOXACHHMA NPH YCIOBUH, 4TO, €CITHU
IOxHas AdpHka He MMEET BO3MOXXHOCTH MpPEJOCTaBHTh Takod moctyn, HOxHas
AdpHka nprmiiaraerT Bce pasyMHBIE YCHIIHS JUI He3aMeIIUTEILHOTO YIOBJIETBOPEHHS
TpeboBaHHH ATEHTCTBa B NPHJISKAIIMX MECTaX HAaXOXKICHHUS WU C TOMOIIBIO MHBIX
CpeICTB.

Cratbsa 6

HpI/I OCYILICCTBJICHUN CTaTbH 5 ATreHTCTBO MO)XET BBIIOIHATE CICAYIOUINEC BHUJIEBI

JACATCIIBHOCTH:

a.

B oTHomleHHMM OOCTynla B COOTBETCTBHH €O CTarhell 5.a.1) Wid iii): BH3yanbHOe
Habmozaenne, oT6op npo6 OKpyXKalomeidl cpeasl; WCIONB30BaHHE YCTPOMCTB s
OOHapyXeHHs U U3MEpEHHUs pajHallid; OleYaThIBaHHE M NPUMEHEHUE APYTUX
UIEHTHQUIUPYIOIUX ¥ YKa3BIBAIOIIMX Ha BMEIIATEIBCTBO YCTPOMCTB, ONpeNeIEeHHBIX
B JIONMONHHUTENBHBIX MONOKEHUAX; M NPUMEHEHHEe [PYrHX OOBEKTHUBHBIX Mep,
TEXHHYECKas OCYLIECTBUMOCTh KOTOPBIX OBLIa [MOATBEPKACHA W HCIOIh30BAHUE
KOTOPHIX OblIO corjacoBaHo CoOBETOM yHpaBasiOmHUX (B HajJbHEHIIEM HMEHYEMBIM
"CoBeToM") 1 nocne KOHCYIbTaUHH Mex 1y AreHTcTBoM U KOxHO#M Adpukoi.

B orHomEeHMH [OCTYNa B COOTBETCTBUH CO CTaThei 5.a.il): BU3yaabHOEe HAOIIOJCHUE;
NOZACYET YYETHBIX €AUHHIL AACPHOIO MaTepHala; Hepa3pyIlalollne H3MEPEHHA ¥ 0TOOD
npo0; HCMOJB30BaHHE YCTPOWCTB I OOHApPYKEHHA M  W3MEPEHMS paaually;
H3y4EeHHE YYETHBIX JOKYMEHTOB, KacalOUIMXCS KOJHYECTBA, NPOUCXOKICHUA U



pasMellicHHss maTepuana; oTOop mpod okpykawooliedl cpelpl; W NPUMEHEHHE APYTHX
OOBEKTUBHBIX MEP, TEXHHYECKAss OCYIIECTBUMOCTh KOTOPHIX ObLia HOATBEPKAEHA M
HCIIOIb30BaHUE KOTOPBIX OBLIO cornacoBaHo COBETOM M TOCHE KOHCYABTAIIMH MEXIY
ArentctBoM U IOxHON Adpukoit.

C. B oTHoWIeHMH AOCTyNla B COOTBETCTBHH CO CTaThei 5.b.. Bu3yalbHOE HaOIIONEHHE;
0TOOp NpO6 OKPYXKAIOWIEH CPEbl; MCIONb30BAHME YCTPOHCTB IIA OOHADYXEHHS H
H3MEPEHMs paavaluMH; H3y4eHUE KacCaloMIUXCS TapaHTHH NPOU3BOJICTBEHHBIX H
OTTPY30YHBIX YYETHBIX HOKYMEHTOB; M IPHMEHEHHE JpPYrHX OOBEKTUBHEIX MED,
TEXHUYECKAss OCYIIECTBUMOCTh KOTOPHIX ObUIa IOATBEpXKAEHA M HCMOJB30BaHHE
KOTOpEIX OBLTO coryacoBaHo COBETOM H TIOC/E KOHCY/JIbTALUi MEXITy ATEHTCTBOM U
IOxnO# Adpuxoi.

d. B oTHoLIEHWH NOCTyIa B COOTBEICTBHH CO CTaTheil 5.c.. 0TOOp MPo6 OKpyxKarouiei
CpedBl M B CIy4ac, €CIIM Pe3yabTaThl HE MO3BOJAIOT PELINTH BOIPOC MM YCTPAaHHUTH
HECOOTBETCTBHE B MECTE HAXOXKIEHHUS, ONPE/Ie]IEHHOM ATEHTCTBOM B COOTBETCTBHH CO
CTaThEH 5.C., UCTMONB30BAaHUE B 3TOM MECTE HAXOXJICHHS BHU3YAJIBHOTO HaOIIIOICHHS,
YCTPOMCTB s OOHApYKEHHU H U3MEPEHUsI paJualiii U IPUMEHEHHE IO COTJIaCOBaHHUIO
mexnay KOxHoi# A¢dpukoii H ATeHTCTBOM APYTHX 0OBEKTHBHEIX MED.

Cratbs 7

a. Ilo mpocebe OxHOH Adpuku ArenrcrBo u lOxHas Adpuxa IOroBapHBalOTCS B
OTHOIIEHUH PETryJIHUPYyeMOro JOCTyna B paMkax Hacrtosmiero IIpotokoma ¢ nensio
NpENOTBPAICHUS  PacKpBITUA  YYBCTBUTEIBHOH C TOYKH 3pEHHSA  SJIEPHOTO
paclpoCTpaHEHHs HMHQPOPMALMH, BBHIMOJIHEHHUs TpeOOBaHMI O€30IMacHOCTH HIIU
pusHdecKol 3alIUTHI WIKM C LETbI0 oOecreueHHs 3aIlUTHl HaXOIAIIeWcs B 4acTHOIM
COOCTBEHHOCTH WJIH  KOMMEpYECKM  YyBCTBUTENIbHOH HHpopmanumn. Takue
JIOTOBOPEHHOCTH HE IIPEINATCTBYIOT ATEHTCTBY OCYUIECTBIIATh AEATEIBHOCTH, KOTOpas
ABJIIETCS. HEOOXOAMMOH i obecrnieueHus YOeAUTEIbHON YBEPEHHOCTH B OTCYTCTBHH
HE3asBJIEHHBIX SACPHOTO MaTepHana M IEATeNbHOCTH B COOTBETCTBYIOIEM MECTE
HAaXOXACHHUS, BKIIOYas pelieHue J000ro BOMpoca, OTHOCSIIEroCs K IPaBHIBHOCTH H
NHONHOTE UHGOpPMALMM, O KOTOPOH TOBOpHUTICA B CTaThe 2, HIN YCTpaHEHHE
HECOOTBETCTBUSI, OTHOCAIIETOCS K 3TOM HHOpMaLHH.

b.  HOxnas Adpuxa MOXET IIpH IIPeJOCTaBICHHU HHPOPMAIMH, O KOTOPOI TOBOPUTCS B
crathe 2, HUH(OpPMHpPOBaTH ATrEHICTBO O MecTax Ha IUIOIIAAKE WIM B MECTe
HaXO0XCHUS, Ha KOTOPBIX MOXET NPUMEHATHCS PETYIUPYEMBIN JOCTYIL.

c.  Jlo BCcTyIuleHHs B CHUTY MIOOBIX HEOOXOOUMBIX J[OMOMHUTENBHBIX HoJd0xeHuit HOxHas
Adpuka MoxeT NpuUOETHYTH K pEryIMpOBaHHIO IOCTylla B COOTBETCTBHH C
MOJI0XKEHHUAMH ITyHKTa a. BBILIE.

Crarbs 8

Huurto B HactosmeM IIporoxone He mpenstcrByeT IOxHONH Adpuke npenocTaBisATh
ATEHTCTBY JOCTYH K MECTaM HaXOXXICHHsS B JONONHEHHUE K TEM, O KOTOPBIX T'OBOPHUTICA B
CTaThsiX 5 U 9, WM TPOCUTH ATEHTCTBO O TPOBCACHHU JACATENHHOCTH MO MPOBEPKE B
KOHKPETHOM MeECTE€ HaXOXICHHsA. ATrEHTCTBO He3aMeIIMTEIBHO IPUIIaraeT BCE pa3syMHBIE
YCWIIHS JUIS OCYIIECTBIICHUS IEHCTBHI B COOTBETCTBHHU C TAKOH MPOCHOOH.



Crarpa 9

IOxxnas Ad¢puka npenocraBisieT AreHTCTBY JAOCTYIl K MECTaM HaXOXIEHHS,
ONIpefie]ICHHbIM ATEHTCTBOM Ul OTOOpa npo0 OKpyxaioumled cpeasl Ha OOLMpHO#N
TEPPUTOPUHU, IIPU YCIIOBHH, 4TO eciu FOxHas Adprka He UMeeT BO3MOXKHOCTH IIPEeI0CTaBUTh
TAaKOM NOCTYI, TO OHa NpUJIaracT BCe pasyMHble YCHIIHA Ui YAOBIETBOPEHHs TpeOoBaHUMN
ATEHTCTBa B aJbTEPHATHBHBIX MECTaX HAXOXIEHHWSA. ATEHTCTBO HE 3alpallluBacT TaKoW
JOCTYIl A0 T€X NOp, Noka ordop npod okpyxawlied cpeabl Ha OOIIMPHON TEPPUTOPHUH M
MpOLEAYpHBIE MEpHl s ero mnpoBeaeHHss He ono0peHsl COBETOM M He IPOBEACHBI
KOHCYIIbTallM1 MexXay AreHTcTBOM M HOxxHOU Adpukoi.

Cratss 10
ArenrctBo uHpopmupyet OxHyro Adpuxy o:

a.  JledAreqbHOCTH, OCYIIECTBIEHHOHM B pamkax Hacrosiero Ilporokona, Bkirouas
JeSATENbHOCTh B OTHOIIEHHWH JIOOBIX BONPOCOB HMIM HECOOTBETCTBHH, KOTOpHIE
ArentctBo noBeno no ceaeHuss FOxxHol Adpuku, B npenenax HIECTUOCCITH THEH
IIOCJIE OCYILECTBICHUS ATCHTCTBOM 3TOM ACATEILHOCTH.

b.  Pesynpratax AeATeNsHOCTH B OTHOIIEHWH JIOOBIX BOIPOCOB WM HECOOTBETCTBHIA,
KOTOpble ATEHTCTBO A0BeNO 10 cBefeHus HOxHOH AQpHKH, 10 BO3MOXHOCTH CKOpee,
HO B J1000M CiIyyae B TEUCHHE TPUILATH JHEH TMOCJE MOJYyYeHHS ATCHTCTBOM 3THX
PE3yIbTaTOB.

C. BBIBOIIaX, KOTOpPBIC OHO CACJIATIO B PE3YIIBTATE CBOEH NEATEIBHOCTH B COOTBETCTBHH C
HaCTOAIIUM HpOTOKOIIOM. Takue BHIBOIEI NpEAOCTABIIAIOTCS €XKETOOHO.

HA3ZHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Crarpsa 11

a. 1) I'enepanbHbii nupexrop yBemomaser HOxHyio Adpuky o6 yTBepKIEeHHM
CoBeToM m060ro IOMKHOCTHOTO NHNa ATeHTCTBA B KadecTBE WHCIIEKTOpa MO
rapantusaM. Ecnu IOxHas Adpuxa He m3Bemaer I'eHepanbHOro aupekTopa o
CBOEM OTKJIOHEHHH TAaKOIO JOJDKHOCTHOIO JIMIla KaK HHcmekTopa mis FHOxHoi
Abpuku B TeyeHHE TpeX MeCAlleB TMOCHE IOIYYEHHS YBeIOMIIEHHS 00
yrBepxkaeHHH CoOBETOM, HHCHEKTOp, O KOTOPOM TaKHM 00pa3oM yBeIOMJeHa
IOxHas Adpuka, cuntaercs HazHaueHHBIM B KOxHyI0 AdpHKY;

ii)  T'eHepanbHbBIN JUPEKTOp, NEHCTBYS B OTBET Ha npockOy HOxHON Adpuky wmm mo
COOCTBEHHOM HHHLIMATUBE, He3aMeMTHTENbHO HHopMupyeT FOxHYI0 AdpuKy 00
OT3BIBE Ha3HAY€HHMs JII0OOr0 JOJDKHOCTHOrO JIMIA B KadyeCTBE HHCIEKTOpa s
IOxHol Adpuku.

b.  VBenomieHue, 0 KOTOPOM TOBOPHTCS B IYHKTE a. BBINIE, CYATAECTCS NOIYYEHHBIM
HOxno# Adpukoii yepes ceMb IOHEH moOcCie AaThl HANpPABICHHS ATEHTCTBOM TaKOTO
yBenomieHus HOxnoi Adpuke 3aKka3zHOi KOPPECTIOHICHITHEH.



BH3bI
Cratesa 12

Oxnas Adpuxa npu HeoOXOOUMOCTH B TeUEHHE ONHOIO MeCAlla MOCie IOTydeHus
3anpoca 00 3TOM NpeNOCTaBilsieT YKa3aHHOMY B TaKOM 3ampoce Ha3HaY€HHOMY HHCIIEKTOPY
COOTBETCTBYIOLLYI0O MHOTOKPAaTHYIO BBE3JHYIO/BHIC3IHYIO W/WIN TPaH3ATHYIO BH3bI, YTOOBI
obecneynTs MHCIEKTOPY BO3MOXHOCTh Bbe3la W IpeObiBaHUA Ha TeppuTopud HOxHOlM
Adppuky B ULENAX BHIIONHEHUS ero/ee  (GYHKIMIA. JIroOble  3ampOIIEHHBIE BH3bI
NEHCTBHTENLHEl He MEHEe OHOTO Tofia M B CIyuae HeoGXOIMMOCTH BO3OGHOBMNSIOTCS Ha
TIEpHOY] HA3HAYEHHS MHCTIEKTOpa B FOKHYI0 AdpHKY.

JAOINOJTHUTEJIBHBIE NOJIOXKEHNUSA
Cratps 13

a. B tex ciydasx, korza FOxxHas Adpuka Win ATeHTCTBO YKa3hIBalOT Ha HEOOXOOUMOCTh
OIpeNenuTh B JIOTIONHUTENLHBIX MOJOXKEHHUAX, KaKUM O0pa3oM CiledyeT NPUMEHSTH -
MEpBI, HU3N0XKeHHble B HacTtosmeM Ilporokone, IOxnas Adpuka u AreHTCTBO
COTTIaCOBBIBAIOT TaKue JIOMOIHUTENbHBIC MTOJOXKEHUS B TCUCHUE AEBSIHOCTA JHEH mocite
BCTYIUIEHHS B culy HacTosimero IIpoTokona miM, B TeX CiIydasx, KOTJa yKka3aHHe Ha
HeOOX0IMMOCTh Takux JIONMONHUTENBHBIX INOJOXEHUH OAeTcs MOCie BCTYIUICHHS B

cuny Hacrosmero IIporokona,- B TedeHMe AEBSIHOCTA [HEH IMOCHe HaThl TaKOro
yKa3aHUsL

b. [Jlo BCTymieHHA B CHIy JIOOBIX HEOOXOAMMBIX JIOMONHUTENBHBIX MOJIOXEHUH
ATEHTCTBO UMEET NPaBO NPUMEHATH MEPHI, H3JI0KEeHHBIe B HacToseM IIporokone.

CHUCTEMBI CBSI3U
CraTes 14

a. IOxnHas Adpuxa pmaer paspemieHHue AreHTCTBY CBOOOIHO HCIONB30BaTh A
CYXEOHBIX Ile/ied CHUCTEMBl CBA3HM MEXIY HHCIEKTOpaMH AreHTcTBa B HOXHOM
Adpuke u LleHTpanbHEIMU YYPEXICHHSIMH ATEHTCTBa U/Miau PeruoHanbHeIMH 6Glopo,
BKJIIO4asd Iiepefady B HEABTOHOMHOM WJIM AaBTOHOMHOM peXuMe HHGOpMaLuH,
NOCTYHaomeH OT YCTPOHCTB ATE€HTCTBA IS COXpaHEHMs W/WiIN HAOIIONEeHUS WM JUIs
M3MEpPEHUH, U o0ecTieynBaeT 3alIUTy TaKOH CBA3H. ATEHTCTBO IOC/IE KOHCYJIBTalMH ¢
[OxHOW Adpukoli UMeeT IPaBO MCIOIL30BATh YCTAHOBJIEHHBIE Ha MEXIyHapOJHOM
YPOBHE CHCTeMBI NIPAMOM CBf3M, BKIKOYass CIYTHAKOBBIC CHCTEMBI W JApYIU€ BHUIBI
JianpHel cBsA3M, He ucnob3yeMmsbie B KOxHo# Adpuke. [lo npocwde KOxuo# Adpuxn
WIH AreHTCTBa MOAPOOHOCTH, KAacalONIMECSd OCYLUECTBIEHHS JSTOro IIyHKTa B
OTHONICHWH Mepellayd B HEaBTOHOMHOM WM aBTOHOMHOM peXHME HH(QOpMaluH,
MOCTYTAOUICH OT YCTPOHCTB ATEHTCTBA I COXpaHEHHs W/WiIM HaOMIOICHUS WU I
M3MEPEHHUH, onpenensorcsa B JIONOIHATENBHBIX MON0XKCHHUSAX.

b. Ilpu ycTaHOBJIEHHH CBS3U M mepeaaiye WHGOpPMALUH, KaK 3TO NMPEIyCMaTpHBAETCsI B
MYHKTE a. BBIIIC, HAIUIEKAIIMM OOpa3oM YYHMTHIBaeTCs HEOOXOIMMOCTh 0OeCTeYeHHs
3allMThl MHGOpPMALIUY, SBISAIOLIEHCS OOBEKTOM COOCTBEHHOCTH, WM KOMMEPYECKH
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YyBCTBUTENBHOH HMH(OpMAlMM HMIM TOH HHQOpMalMH¥ O KOHCTPYKIHH, KOTOPYIO
OxHas Adpuka cuutaeT 0co00 TyBCTBHTEILHOH.

3AILIATA KOHCI)I/IIlEHIII/IAJILHOﬁ HMHOOPMALIUUA
Crares 15

ATEHTCTBO TOJ/ICP)KUBAaET CTPOTHH pexuM obecnedeHUs 3PQPEKTUBHOH 3aIUTHI OT
PacKpBITHS KOMMEPYECKHX, TEXHOJIOFMYECKUX M MPOMBIIIJICHHBIX CEKPETOB M IPYro
KOH(QHIEHUHATbHONH HHPOPMAIMU, KOTOPHIE CTAaHOBATCS €MY WU3BECTHBIMH, BKJIIOYas
TaKylo ixIH(bopMauI/no, KOTOpasi CTaHOBHTCS M3BECTHOH ATEHTCTBY B XOJe
ocyuiecTBieHus HacTosmero [Iporokona.

Pe)KI/lM, O KOTOPOM T'OBOPHUTCA B IYHKTE &. BBILIC, BKIIFOYACT, B YaCTHOCTH, ITOJIOXKCHHA,
OTHOCAIIHECA K:

i) o0muM npUHUMIIAM ‘M CBS3aHHBIM C HHUMH MepaM 10 oOpalleHuio ¢
KOH(UACHUUANBEHOH HHpOpMaLUeil;

il) ycjoBHsAM HaliMa IepCOHaa, KacalollUMCS 3allUThl KOH(QWIEHIHATbHOM
uHpopMaIuH;

iil) mpoumemypaM B cCIy4asX HapyOIEHHH MM DPEINOjaraeéMblX HapylIeHWH
KOH(UIEHLIUATBHOCTH.

PexuM, 0 KOTOpOM TOBOPHUTCS B TYHKTE a. BBIIE, YTBEPXKJAETCS U TMEPUOIUYECKU
paccmatpuBaercss CoBeTOM.

NPUJIOXKEHUSA
Cratna 16

Ipunoxenns x HactosmeMy IIpoTokoiny sABIAIOTCS €ro HEOThEMIEMOH HacTeio. 3a
HCKJIFOYEHHMEM LieTIeH BHECEHHd nonpaBok B IIpunoxenns, tepmun "[Ipotokon", kak oH
yrmoTpebisieTcsl B HaCTOSIIEM JOKyMeHTe, o3HadaeT [IpoTokoun u [Ipunoxenus, BMecTe
B3STHIE.

B nmnepedeHs BUOOB JACATENBHOCTH, YKazaHHBIX B Ilpunoxkenun I, u mnepeuyeHs
o0opynoBaHus U MaTepuala, yka3aHHBIX B [Ipunoxenun I, CoBeTOM MOTyT BHOCHTBCS
NONpPaBKH IO peKoMeHnauMu co3zaHHoM CoBeroM pabodeil rpynmbel 3KCHEPTOB
OTKPBITOro cocraBa. Jlro0as Takas MompaBKa BCTyMaeT B CHJIY 4Yepe3 YeThIpe Mecsla
nocne ee npuHATUA COBETOM.

BCTYIIVIEHHUE B CUJ1Y
Cratpa 17

Hacrosmmwii [Ipotokosn BCTynaeT B CUITy nociie MOAMUCAHUS NPpeACTaBUTENIAMH TOxHON
Adbpuku u AreHTCTBA.
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[eHepanbHBIi ITHPEKTOP HE3aMEIIMTEIbHO HHGOPMHPYET BCE TOCYAAPCTBA - WIEHEI
ATeHTCTBa 0 BCTYIUIEHHH B CHITy HacTosero [IpoTokoina.

ONPEAEJIEHUA
Cratbs 18
Joii nenent nacrosmero Ilporokona:

OTHocamuecs K A1epHOMY TOILIMBHOMY [IHKJTY HAYYHO-MCCIEI0BATENLCKHE W ONBITHO-
KOHCTPYKTOPCKUE PabOThI O3HAYAIOT AEATENbHOCTb, KOTOpas KOHKPETHO OTHOCHTCS K
mo6oMy acTieKTy pa3paboTKH NpoLecca WK CHCTEMBI JTIF000r0 U3 CIIEAYIOIIEro:

KOHBEPCHH AACPHOI0 MaTepHana,

- o0oraleHus SIepHOTO MaTepHana,
- H3TOTOBJIEHHUS SIEPHOTO TOILIMBA,
- PEaKTOpOB,

- KPMTHYECKHX COOPOK,

- nepepaboTKH SAepHOTO TOILIHBA,

- 00paboTKky (He BKIIOYAs MEpeynakoBKH MM KOHIHULMOHUPOBAHUS, He
IpeyCMaTPUBAIOILETO pa3fCNeHUs 3JIEMEHTOB, U1 XpaHEHHS HIH
3aXOPOHEHHUS) OTXOJOB CPEAHEr0 WIH BBICOKOTO YPOBHS aKTHBHOCTH,
COZIEpIKaIMX ILTyTOHHUH, BRICOKOOOOTallIeHHBIH ypaH WK ypaH-233,

HO HE BKJIIOYAKOT JCATENBHOCTh, OTHOCAINYIOCS K  TEOPETHYCCKHM  HIIH
(QyHIaMECHTATBHBIM HaydYHBIM HCCIECNOBAaHHSM WIH K HAy4YHO-MCCIEHNOBATEIbCKHM H
ONBITHO-KOHCTPYKTOPCKUM  paboTaM 1O  TNPOMBIIUIEHHBIM  IPUMCHEHHUSIM
PanMOM30TONOB, MEINUIIMHCKUM, THIPOJOTHYECKUM W  CENbCKOXO3SHCTBEHHBIM
TIPUMEHEHHSIM, H3Y4YEHUIO TOCIEICTBHH IUIA 3J0POBbS M OKPYXAIOLIEH Cpenbl U MO
YCOBEPUICHCTBOBAHHIO TEXHUIECKOTO 06CTY)KHBAHHUS.

Ilmo1anka o3Ha4aeT TEPPUTOPHIO, IPaHULIBI KOTOPOH ompeneneHs! FOxHo# Adpukoi B
COOTBETCTBYIONIECH HHOOPMALMH O KOHCTPYKIINH YCTAHOBKH, BK/IIOUasi OCTAHOBJICHHYIO
YCTaHOBKY, a TaKXKe B COOTBETCTBYIOILEH HHGOpMALIMM O MECTE€ HAXOXKICHHUsS BHE
YCTaHOBOK, IZle OOBIYHO HCTIONB3YETCs AAEPHBINA MaTepHal, BKIOYAs 3aKPEITOE MECTO
HAaX0XK/ICHHS BHE YCTaHOBOK, I'/le 0OOBIYHO HCIOJB30BAJICA AICpHEIN MaTeprant (KOTOphie
OTPAaHMUUBAIOTCA MECTAMH HaXOXICHHA, IAe HMEIOTCA TopsA4YHe KaMepbl HIIN
OCYNIECTBISIACh  JEATENBHOCTb, CBA3aHHas ¢  KOHBepcued, oboramenuem,
M3rOTOBJIEHMEM WIIM IiepepaboTkoi Tomnmea). Ilnomanka BKIIOYaeT Takke BCe
00BEKTHI, COBMECTHO pa3MELICHHbIE C YIOMSHYTHIMH BBIOIE YCTaHOBKOW HJIH MECTOM
HaXOXXACHHUS, C LEJIBIO MPEJOCTABICHUS WM UCIIOIb30BaHH:A CYIIECTBEHHBIX CPEICTB
obecreuenns, BKIIOYAsA: ropaune KaMepsl Qs 06paGOTKH 06TydeHHBIX MAaTepUAIIOB,
HE COAEPKAIMX SANCPHBIM MaTepual; YCTaHOBKM i oOpaboTku, XpaHEHHsS M
3aXOPOHEHHs OTXO/IOB; a TaKXKe 34AaHHUA, CBI3aHHBIE C COTIACOBAHHON AEATENBHOCTBIO,
onpeneneHHoi KOxkHO# A(GpHKOH B COOTBETCTBHH CO CTaThe#t 2.a.1v) BBILIE.

12



CHsATas ¢ JKCIUTyaTallMy YCTAHOBKA MJIM CHATOE C 3KCITYaTallUd MECTO HaXOxXJIAEHHS
BHE YCTAHOBOK O3HAdalOT oOOBEKT MIM MECTO HaXOXIEHUS, Ha KOTOPBIX
JEMOHTHPOBAaHbBI WIH CHETaHbl HENPUTOAHBIMH K OSKCIUTyaTalldd OCTaBIIHECS
KOHCTPYKUMH U 000pyIOBaHHE, BaXKHBIE 1A €e(ero) UCMoIb30BaHUs, TaK YTO OHA(OHO)
HE HCNONB3YETCS M XpaHeHMs SANEPHOrO MaTepHala U - HE MOXET jalee
UCIIONB30BaThC IS OOpallleHHus ¢ SAEPHBIM MaTepHaloM, ero oOpaboTKH MM
UCIIOJIb30BaHHUS.

OcTaHOBJIEHHAs YCTAHOBKA HJIH 3aKPHITOC MECTO HAaXOXICHHS BHE YCTAHOBOK
03HAYaIOT OOBEKT HJIHM MECTO HaXOXACHHUA, IKCIUTYaTalusa KOTOPBIX NPEKpallieHa U U3
KOTOPBIX U3BAT HI[CpHBIfI MaTEpHaJl, HO KOTOPbI€C HE CHATHI € SKCIITyaTalluH.

BricokooOoralieHHbI ypaH O3HayaeT ypaH ¢ odoraiieHiueM o u3oromny ypas-235 20%
WIH BHIIIE.

O160p Npob OKpykarlliell cpeibl B KOHKPETHOM MECTe HAaXOXKJEHHS 03HAayaeT oTOop
nmpo0d OKpykamwllled cpennl (Hanmpumep, BO3JIyXa, BOJIBI, PACTHUTEIBHOCTH, IOYBEHI,
3arps3HEHU) B ONpeneleHHOM AT€HTCTBOM MECTE HaXOXIEHHUS U HENOCPEICTBEHHOI
OIM30CTH OT HEro C LEIbI0 COACUCTBHS ArEHTCTBY B ITOATOTOBKE BBIBOIOB 00
OTCYTCTBUHM HE3asBJICHHbIX SJICPHOTO MaTepHalla MU SIEPHOH IEATEIHHOCTH B 3TOM
OTIPEICICHHOM MECTE HaXOXKJICHHS.

Ot160p npob okpyxarommeil cpefpl Ha OOIMPHON TEPPUTOPHH O3HAa4YaeT OTOOp Mpod
OKpyXKalollleH cpeabl (HaIpUMep, BO3/yXa, BOXbl, PACTUTENHHOCTH, IIOYBEI,

3arpA3HEHHH) B psAe ONpEICICHHBIX ATEHTCTBOM MECT HAXOXKIEHHS C LEJNbIo
CONCHCTBHA ATEHTCTBY B IIOATOTOBKE BHIBOJIOB 00 OTCYTCTBMH HE3asBJIEHHBIX
ANEPHOr0 MaTepUaa Wik AACPHON NeSITEIbHOCTH Ha OOIMPHON TEpPUTOPHUH.

AnepHBlii MaTepual CornacHoO ONpeeNieHHIO, TaHHOMY B cTaThe XX YcTapa, 03Havaer
mo60H UCXOAHBIA MaTepHal WIH JII000H CHeMAaNbHBIA pacHIETUIAIOMANCS MaTepUal.
TepmuH "HCXOMHBIA MaTepHall” HE HOJDKEH TOJNKOBATHCS KAaK MPUMEHSIOIIUMCS K pye
unmn orxonaam pynel. Jlroboe ompenenenune, nanHoe COBETOM B COOTBETCTBHH CO
cratbeli XX YcraBa AreHTCTBa IOCi€ BCTYIUICHHS B CHITy HacTosumlero IIporokona,
KOTOPOE PACUINPSET CIIMCOK MATEPHAIOB, CYMTAIOIINXCA UCXOAHBIM MATEPHAIIOM HIH
CTHICHHANTbHBIM PACIIEIUIIIONIMMCS MaTEPUAIOM, BCTYNA€T B CHIy B COOTBETCTBHH C
HacTosmuM IIpoTokonoM Tonbko nocne npunaTus KOxHo# Abpukoi.

YcTaHOBKA O3HAYAET:

i)  peakTop, KPUTHYECKYIO COOPKY, 3aBOJI [0 KOHBEPCHHM, 3aBOJ MO H3TOTOBJICHHIO,
nepepabaTbIBalOLIYI0 YCTaHOBKY, YCTAHOBKY IS pa3lelIeHHs H30TONOB WM
OTEJIbHOE XPAaHIIUIIE, WIIH

il) moboe MecTo HaxOXIEHHs, re OOBIYHO HMCIONb3yeTCs AAEPHBIM MaTepuanl B
KOJIMYECTBAX, IPEBBIAIOMMX OAHH 3 (HEKTUBHBIA KAIOTPAMM.

MecTo Haxo/eHHs BHE YCTAHOBOK O3HadaeT JI00OOH 0ObeKT umiH Ioboe MecTo
HaXOX/CHHUSA, KOTOPHIE HE SBJAIOTCS YCTaHOBKOH, M rie OGBIYHO HCHOJb3YeTCs
SICPHBIH MaTepuai B KOJMYECTBAX, PABHBIX OJHOMY 3G ()EKTHBHOMY KHIIOIPaMMYy HIIH
MEHee.
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COBEPHIEHO B Bene 13 centsiopsa 2002 rosa B ABYX 3K3eMIUIAPAaX Ha aHIIHHCKOM .

A3BIKE.

3a IOXKHOADPPUKAHCKVYIO
PECITYBJIUKY: ‘

(noonuco)

Crozan 1llabanry
3aMecTuTenb MUHKCTPAa MUHEPAIBHBIX
SHEPTEeTHUECKUX PECYPCOB
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3a MEXIYHAPOJIHOE ATEHTCTBO
[10 ATOMHOM DHEPTUMH:

(noonucw)

Moxamen Onvbapanei
I'eHepanbHBIN JUPEKTOP



iii)

vi)

vii)

viii)

IMMPUJIOXKEHUE 1

IMEPEYEHDb BUJIOB JIEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOSIIEIO ITPOTOKOJIA

N3zrorosneHue poTopHBIX TpYO uig neHTpuyr Hiau cOOpKa ra3oBbIX LHEHTPUDYT.

PotopHble TpyOBl Ajis LEHTPH(Yr 03HayalOT TOHKOCTEHHBIC IWJIMHAPBI, ONHUCAHHE
KOTOPHIX IpHBeAeHO B pazaene 5.1.1 b) Ilpunoxxenus 11

I'asoBbie HEHTpPUGDYTH O3HAYAIOT LEHTPUPYTHU, OMHUCAHHE KOTOPBIX NPUBEIEHO BO
BBOJHOM 3aMedaHu K paszgeiny 5.1 Ilpunoxenns I1.

H3rorosnenue nudy3noHHBIX 6apbepoB.

Huddy3noHHble 6apbepbl 03HAYAIOT TOHKHE HOPUCTBIE (HWIBTPHI, ONHMCAHHE KOTOPBIX
npuseneHo B paszene 5.3.1 a) [punoxenns 1.

H3srorosnenune niau c6op1<a CHUCTEM, UCITOJIB3YIOIIHUX JIA3€PHI.

CHCcTeMBI, MCIONb3YIOIIME JTa3€phl, 03HAYAIOT CHCTEMBI, BKIIOYAIOIIUE T€ HMPEIMETHI,
OIMCaHue KOTOPBIX NpUBeReHO B pasaene 5.7 [Ipunoxenus IL

HsrotoBnenue niu c6opka 371€KTPOMarHUTHBIX CENapaTopoB H30TOTIOB.

OJIEKTPOMArHUTHBIE CENapaTopbl HM30TONOB O3HAYalOT T€ INPEAMETH, O KOTOPBIX
ropoputcs B paszzene 5.9.1 Ilpunoxenus II 1 KoTopble comep>kaT MCTOYHHKH HOHOB,
OIIUCaHHUE KOTOPBIX TPUBEEHO B pazzaeie 5.9.1 a) [Ipunoxenus Il.

H3rotoBneHue uin cGopKa KOJIOHH WJIH 3KCTPAKIIMOHHOI'O O60py,HOBaHI/I}I.

KonoHHBI MM 3KCTpaKLHOHHOE OOOpYIOBAaHWE O3HAYAIOT T€ MPEAMETHI, ONMHCAHHE
KOTOpBIX TIpMBENEHO B paznenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
ITpunoxenns II.

H3roroBiieHHE pa3eIUTENbHBIX CONEN WIH BUXPEBBIX TPYOOK /JIsl a9POAMHAMHYECKOTO
oOoramieHus.

PaznemurenbHele comia WM BHXpeBble TPYOKH JIs a3poJIHHAMHYECKOrO 00OrallieHHs
03HAYaKOT pas3JeNMTEIbHBIE COIUIA H BUXPEBBIE TPYOKH, ONHCaHHE KOTOPHIX NPUBEICHO
COOTBETCTBEHHO B pa3genax 5.5.1 u 5.5.2 Tlpunosxxenus II.

H3rorosyienne nnn c60pka CUCTEM reHepalid YPaHOBOH IIJIa3MBL.

CucTeMBl reHepaluy YpaHOBOH IIa3MBI O3HAYAKOT CHCTEMBI JIsl TEHEPAIlMH YPaHOBOH
IITa3Mbl, OIIUCaHUE KOTOPHIX NpUBesicHO B pa3zaene 5.8.3 Ilpunoxenns I1.

H3roropieHue NUPKOHUEBHIX TPYO.

LupkouueBbie TpyObl 03HAYAIOT TPYOBI, ONMCAaHUE KOTOPBIX NIPUBEAEHO B pasneie 1.6
IIpunoxenus II.




x1)

xii)

xiii)

Xiv)

XV)

HpOI/ISBOZ[CTBO WIJIM NOBBIIIIEHUE KAYECTBa TAXKEIOH BOJIBI HIIH HeﬁTepHﬂ.

Tsxenas Bofa Win JeATepHiA 03HAYAIOT JeHTepHil, TSHKETYIO Boxy (OKCH AelTepHs) U
moboe Apyroe coOeMHEHHE ACHTEpHs, B KOTOPOM OTHOLICHHE YHCIIa aTOMOB JeHTEpHUs
K YHCJTy aTOMOB Bozopoza mpeseimaer 1:5000.

Wsrorosnenve rpaduTa saepHOM YMCTOTHL

I'paduT sAepHON YHCTOTHI O3HAYaeT rpadMT, ypoBEHb YHCTOTHl KOTOPOTO BHIIE, YeM
5 MUJUIMOHHBIX YacTell 60PHOTO 3KBUBAJIEHTA, a IUIOTHOCTH MpeBbimaet 1,50 rlem’.

H3srotoBnenue KOHTCﬁHGpOB JUIA 06JIy‘IeHHOl“ O TOININBAa.

Kontelinep sns OGNyYeHHOro TOIUIMBA O3HA4aeT €MKOCTb JUIS TIEPEBO3KH H/HIH
XpaHeHHs OOIy4EHHOTO TOIUIMBA, OOECHEYMBAIOIIYI0 XHUMHUYECKYIO, TEIUIOBYID H
paIMallMOHHYI0 3alllUTy, a TakXkKe OTBOJA TeIUIa pachaja BO BpeMs NepeMelleHHs,
NIEPEBO3KH ¥ XpaHEHHS.

N3roToBiieHHEe peaKTOPHBIX YIIPABIAIOIIAX CTEPKHEH.

PeakTOpHBIE YNpaBAAIOIINE CTEPXKHHU O3HAYAIOT CTEPXKHU, ONUCAHHE KOTOPBIX
npuBeAcHo B paszzaene 1.4 Ilpunoxenus II.

HsrotoBnenne 6€30MacHBIX ¢ TOUKH 3pE€HUA KPUTHYHOCTH 6akoB 1 PE3EPBYApPOB.

besonacHbIe ¢ TOUKH 3peHUA KPUTHYHOCTH Oaky U pe3epByaphbl 03HA4al0T T€ MPEAMETHI,
ONMHCaHHUE KOTOPBIX NIPUBEICHO B pasaenax 3.2 u 3.4 [Ipunoxenus IL

UzroToBneHune MallldH 1715 pyOKH OOTyYEHHEBIX TOIUTMBHBIX 3JIEMEHTOB.

Mamusel g pyOku o6IyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HaYaloT 000pyHOBaHHE,
onucaHue KOTOpOoro npuseaeHo B paszene 3.1 Ilpunoxenus 1.

CoopyXeHHue ropsaux Kamep.

Topsaune kaMeppl O3HA4arOT KaMmepy MIIM COSOUHEHHBIE MEXIY co00i kamephbl oOImUM
o6beMOM He MeHee 6 M, CHAG)KEHHBIE 3aIUTOMN, PaBHOIl WIIM TIPEBBILIAIONICH
sxkpuBaJIeHT 0,5 M OeToHA IUIOTHOCTRIO 3,2 r/eM® wim OoJyiee, YKOMILIIEKTOBAHHBIE
obopynoBaHMEM I NpPOBENEHHs ONEpalUi C HCNOJb30BaHHEM IHCTaHLMOHHOTO
YIIpaBJICHHUS.




MMPUJIOKEHHUE 1T

MEPEYEHbL COI'JTACOBAHHOI'O OBOPYJJOBAHUS U HEAJIEPHOI'O MATEPHAIJIA

1.1.

1.2.

JUIA OTYETHOCTH OB 3KCITIOPTE 1 UMITIOPTE B COOTBETCTBHUU

CO CTATBEM 2.a.ix)

PeakTopbl M peakTopHoe 000pyaoBaHue
KoMnuiekTHbIE siiepHble PeaKTOpbI

SnepHele peakTophl, CHOCOOHBIE paboTaTh B PpexHUMe KOHTPOJIMPYEMOH
CaMOTIOAZICP)KUBAIOIIEHCS LENMHON peakuuu JeleHHs, HCKIIoYas peaKTOphl
HYJIeBOH MOIIHOCTH, KOTOpBIE OIpENEIAIOTCS KaK PpPEaKkTOpbl C IPOEKTHBIM
MAKCHMalbHBIM ~YPOBHEM TPOM3BOJCTBA IUIYTOHMS, He IIPEBBIIAIONIM
100 rpamMoB B roz.

IMMOACHUTEJIbBHOE 3AMEYAHME

"SnepHblii peakTop" B OCHOBHOM BKJIIOYAeT Y3JIbl, HAXOAAIIMECS BHYTPU KOpITyca
peaKTOpa WK HENOCPEICTBEHHO IIPUMBIKAIOILKE K HEMY, 000py10BaHHE, KOTOPOE
KOHTPOJIMPYET ypOBEHb MOIIHOCTU B aKTHMBHOH 30HE, U KOMIIOHEHTBI, KOTOPBIC
OOBIYHO CO/epKaT TEIUIOHOCHTEb NEPBOrO KOHTYpa aKTUBHOW 30HBI pEaKkTopa,
WIH BCTYNAIOT C HUM B HEMOCPEACTBEHHBIN KOHTAKT WM YIIPABIIAIOT UM.

He npennonaraercd HCKIIOYEHHE PEAaKTOPOB, KOTOPBIC HaJuleXallMM o0pa3zom
MOIIM OBl TIOABEPTHYTHCA MOAM(HUKAUMM JUISI NPOM3BOACTBA 3HAYHTEIBHO
Oonbiiero konuuectBa, 4eM 100 rpammoB mmytoHus B roa.  Peakrtopsl,
IIpeIHa3HAYECHHbIC JUIS JUIMTEBHONH 3KCIUTyaTallWd Ha 3HAYMTEIBHBIX YPOBHAX
MOIIHOCTH, HE3aBUCHMO OT CTEMEHH X BO3MOXHOCTEH MPOU3BOJICTBA TUTYTOHHS,
HE pacCMaTPHUBAIOTCS KaK "peakTopsl HyJeBOW MOIIHOCTH".

PeaKTopHue KOopnyca BbICOKOI'O 1aBJICHHA

Merannnyeckue kopmyca B cOOpe HMIM HX OCHOBHBIE YacTH 3aBOJICKOTO
H3TOTOBJIEHUS, KOTOPBIE CHENHAIBHO TIPEJHA3HAY€HBl WM TOATOTOBIIEHBI JUIs
pasMEIIEHUs] B HUX AKTHBHOHM 30HBI SIEPHBIX PEAKTOPOB, KAK OHH OTIPENICICHBI B
nyHkte 1.1. Bblme, U CcHocoOHBIE BBIAECPKUBATH pabouee OaBlIcHUE
TEIUIOHOCHUTENS TIEPBOT0 KOHTYpa.

[NOACHHUTEJIbBHOE 3AMEYAHUE

BCpXHﬂH IUIMTa KOpITyCa BBICOKOTO JaBJICHHA pCaKTopa OXBaTbhIBACTCA
ITYHKTOM 1.2 kak OCHOBHas, 3aBOACKOI'0O U3rOTOBJICHUSA, HaCTh KOPIIyCa BBICOKOIO
LaBJICHHA.

Buyrpennue dactn peakropa (HampuMep, NOJAEP KUBAIOIINE KOJOHHBI H TUTHTHI
aKTUBHOH 30HBI M ApPYrHe BHYTPEHHHE YacTH KOpITyca, HaIpaBISIOLIHE TPYObI
VI PEryIUPYIOUIMX CTEpXHEH, TEIUIOBBIE 3JKPAHBI, MEPErOpoNKH, TPYOHEIE



1.3.

1.4.

1.5.

1.6.

PEILETKY aKTUBHOH 30HBI, IUIAaCTUHBI Auddy30pa U T.1.) OOBIUHO MOCTABASIOTCS
NOCTaBIIUKOM pe€akTopa. B HEKOTOpBIX ciy4asx oNpejeneHHBIE BHYTPCHHHE
OTOpHBEIE KOMIIOHEHTHl BK/IIOYAlOTCHd B M3TOTOBICHHE KOPIYCa BBICOKOIO
IaBJI€HUA. OTHU NPEAMETHI SABIAIOTCS IOCTaTOYHO BAKHBIMH C TOYKH 3pEHHA
0€30NaCHOCTH M HAJAEKHOCTH IKCIUTyaTalli¥ PEakTOpPoB (M CIIENOBATENBHO, C
TOYKH 3PEHUS TAPAaHTUMHBIX 00A3aTENbCTB M OTBETCTBEHHOCTH MOCTaBINMKA
peakTopa), 4To6bl HX NOCTaBKa BHE PAMOK OCHOBHOTO COTJIALIEHHS O IOCTABKE
CaMoro peakTopa He craia Obl 00BIYHOH npakTHKOH. [lo3TOMy, XOTS OTHEIbHAs
MIOCTaBKa 3TUX YHHKAIBHBIX, CIIEHUATLHO NIPEIHA3HAYEHHBIX H TOArOTOBIEHHbIX,
Ba)XKHBIX, KPYNHBIX M JOPOTOCTOALIMX HPEeIMETOB He o0s3aTenbHO Oymer
paccMaTpUBaThCA KAk BBIMAJAlOas U3 cdepsl HHTEPEcOB, TakoW cmocod
HOCTaBKH CUHTAETCA MAJIOBEPOSTHHIM.

MatuHbI U151 3arpy3KH M BBITPY3KH PEaKTOPHOTO TOILJIMBA

Masunynstopaoe  o0OpyZOBaHHE, CHEUMAJbHO  IpeIHa3HAYEHHOE  HJIH
NOATOTOBIECHHOE [UIA 3arpy3KH WM U3BJICYEHHS TOILIMBA M3 SCPHBIX PEaKTOPOB,
KaK OHHW oOllpejcieHsl B myHkTe 1.1. BbIIe, KOTOpOE MOXET HCIOIb30BaThCA,
KOTZ]a PEaKTOp HaXOOUTCS MOA Harpy3kod, Wid oOnagaeT TeXHHYECKMMH
BO3MOXKHOCTSAMH JJIi TOYHOrOo TO3HMIMOHUPOBAaHHA WM OpPHEHTHPOBAHHS,
NO3BOJIIOIIMMY IIPOBOJUTE Ha OCTAaHOBJIEHHOM PEaKTOPE CIIOXKHBIE PabOTHI 110
neperpy3ke TOIUIMBA, IPH KOTOPHIX OOBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE
HaOIIOIEHHE WIH MPSIMOH JOCTYII K TOILTUBY.

PeaKkTopHBbIe YIPaBAAIOLINE CTEPKHH

CTepmm, CIICNUaJIbHO NMPCIHA3HAYCHHBIC WIIH NOATOTOBJICHHBIC IJIA YIIPABJICHUA

CKOPOCTBIO PEeakLiMH B AJEPHBIX PEaKTOpax, Kak OHH ompeneneHsl B myHkre 1.1.
BBIIIIE.

[MOACHUTEJIBHOE 3AMEYAHHE

Croza xe BKJIKOYAKOTCS, IOMHMO YaCTH, IIOTJIOLIAIOIIEH HCfITpOHBI, €€ OITIOPHBIE H
NNOJABECHBIE KOHCTPYKIIHH, €CJIH ITIOCTaBKa IMIPOU3BOAUTCA pa3A€iIbHO.

PeakTopHBbIe TPYOBI BLICOKOI0 AaBJIeHHUS

TpyObl, XOTOpBi€ CHEHWAIBHO NPEJHA3HAYEHBI WIM TOATOTOBIECHHl I
pa3MelieHNs B HUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHTENS NEPBOTO KOHTypa B
peakTopax, Kak OHM OompeJiesieHbl B ITyHKTe 1.1. BbIle, Ipu paboueM JaBiIEHUH,
npessrmatoneM 5,1 MIla (740 dyHT/KB. At0iiM).

[HupxonneBbie TPYObI

TpyOs1 min cOopku TpyO M3 METALTMYECKOTO LMPKOHHS MM €ro CIUIABOB, IO
Becy npesbiatomue 500 kr B Teyenue aoboro 12-MecsqHoro nepuona, KoTopeie
CHEUUATBHO TMpEeIHa3HAYECHbl WJIM TIOATOTOBICHBI [UIS MHCIIOJNB30BaHHUs B
peaKkTopax, Kak OHHM OIpeJie/IeHbl B MMyHKTe 1.1. BhIlIE, U B KOTOPBIX OTHOIIEHHE
1o Becy radHuUs K UMPKOHUIO MeHbIIe yeM1:500.
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1.7.

2.1.

2.2,

Hacocbl NEPBOro KOHTYpa TeIVIOHOCHUTEIA

Hacocbl, creuuajbHO  NOpeAHA3HAYCHHBIE WJIH  TIOATOTOBJICHHBIE  JAJIS
NOJACP)KAaHUS  LUPKYISUMHM  TEIUIOHOCUTENII MEPBOr0  KOHTypa  SAEPHBIX
PEeaKTOpOB, KaK OHU ONpeeeHb! B yHKTe 1.1. BhIIIE.

IMOsAACHUTEJIBHOE 3AMEYAHUE

CrnenuanbHO NpeaHa3HA4YeHHBIE UM MOATOTOBICHHBIE HACOCH MOTYT BKJIIOYATh
CJIOXKHBIE, YIUIOTHCHHBIE WJIH MHOTOKPaTHO YIUIOTHEHHBIE CHCTEMBI IS
IpEeIOTBpAIlleHUs] YTEYKH TEIJIOHOCUTENs INepBOrO KOHTYpa, TI'E€pMETHYHBIC
HAacOChl M HAacoChl C CHCTEMAaMH HHEpIMANbHOH MacChl. OTO OIpeAcIeHHE
KacaeTcd HacoCOB, aTrTecTOBaHHBIX No kiaccy NC-1 umm 3KBHUBaJIEHTHBIM
CTaHJapTaM.

Hesinepuble MaTepHabl 1Jil PeakTOPOB
JeiTepuii ¥ TAXKeaas BOAA

Hentepuit, Tspkenasd Boma (OKUCH AeiTepus) U Jr000OE JPYroe COEXUHEHHE
JIEUTEepUsl, B KOTOPOM OTHOLIEHHME YHUCIA aTOMOB IEWTEepUs K YHUCIYy aTOMOB
Bogopoza npessimaer 1:5000, mpeaHa3HaueHHbIE 171 HCTIOIb30BAHUS B AAEPHBIX
peakTopax, KaK OHH oOIlpeAeieHsl B IyHkTe 1.1. BhIllE, B KOIWYECTBax,
npessuaImMx 200 KT aTOMOB AeHTEpHs 1)1 TI000H OJHON CTPaHBI-IIONTy4aTeNs
B TeUeHHE J1060ro 12-MecsuHoro neprosa.

SAnepHo-uncThIi rpaduT

I’'pacut, ypoBEHb YHCTOTHI KOTOPOTO BHIMIE, YeM 5 MUJUIMOHHBIX YacTed OOpHOro
S3KBHUBAJIEHTa, M IUIOTHOCTH mpessimaer 1,50 r/em’ , NpeoHasHa4YeHHBIA 17
WCTIOJIb30BaHMs B SIICPHBIX PEAaKTOPax, KaK OHM ONpeJieNneHbl B MyHKTe 1.1 Bhine,
B KOJMYECTBax, mpesbimatommx 3x10* kr (30 MeTpuueckux ToHH) U1 06O
OIHOH CTpaHbI-10JIy4aTelid B Te€UeHHE I060ro 12-MeCsIHHOro nepHoia.

INPUMEYAHUWE

Jia pesed 3KCNOPTHOTO KOHTPOJIS IIPaBHTENBCTBO OINpenenseT, OynyT Jin
3KCIIOPTHBIE MNAapTUH COOTBETCTBYIOLIETO BHINIEYKA3aHHBIM XapaKTEPHUCTHKAM
rpaduTa HCTIOIB30BATHECA B SIAEPHBIX PEAKTOpax.

YCcTaHOBKH 144 nepepaﬁoTKn oﬁﬂyqemlux TONIJIMBHBIX JJICMCHTOB H
oﬁopynonalme, CIICNHUAJIBHO HNpc¢AHA3ZHaAYEeHHOe HJIH NOATIOTOBJICHHOE [1J1s
3TOro

BBOJHOE 3AMEUYAHUE

Ilpu nepepaboTke OONYYEHHOrO SIOEPHOrO TOIUIMBA IUIYTOHMH H  ypaH
OT/IEJIAROTCS OT BHICOKOAKTUBHBIX MPOIYKTOB AETIEHUA H JPYTHUX TPAaHCYPaHOBBIX
neMeHToB. [l TaKoOro pasfeneHus MOryT HCIIONB30BATBCA Pa3IHYHEIE
TeXHOJoruYeckre npoueccel. OpHako co BpemeHeM npornecc "Ilypekc" cran
Hanboyiee PpacnpOCTPaHEHHBIM M NPHEMJIEMBIM.  JTOT MpPOLECC BKJIIOYAET
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PacTBOpEHHUC O6J'Iy‘-ICHHOF0 AACPHOTO TOINIMBA B a30THOM KHUCJIOTE C
NOCIHCAYIOIIHM  BBIACJICHHEM YpaHa, TUIYTOHHMS H  IIPOAYKTOB pi (153155

3KCTpaKILHEeH PACTBOPUTENIEM C MOMOINBI0 TpubyTHiadocdaTa B OpraHUYECKOM
pas0aBuTere. ‘

Texnonoruueckne mnpouecchl Ha pa3IMYHBIX ycTaHOBKax THma "Ilypekc"
QHAJIOTUYHB! M BKJIKOYAIOT: M3MeNbYeHHE OOyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOPEHHE  TOIUIMBA,  OJKCTPAKLUIO  pacTBOpUTENeM M XpaHEeHHe
TEXHOJIOTHYECKOM MXHUAKOCTH. MoxeT uMeThcs Takxke o0OpynoBaHHWe [Uis
TEIJIOBOW NEHWTPAIM¥ HUTpaTa ypaHa, KOHBEPCHM HUTpaTa IUIYTOHHS B OKUCH
WIIM METaJll, a TaKXe U1 06pabOTKH KHUAKUX OTXOAOB, COACPKAIIUX IMPOTYKTHI
IeNeHus, 10 NOIy4YeHHs GOPMBI, IPHTOJHOH I/ MPOAOJDKUTENIBHOTO XPaHEHHS
UM 3aXopoHeHHns. OJHaKko KOHKPETHBIC THIBI H KOHQUTrypauus o00pyAOBaHHUS,
BBITIOJIHSIONIEr0 3TH (QYHKLHMM, MOTYT Pa3iM4aThCsd Ha pa3fNM4HBIX YCTaHOBKaX
thna "Ilypekc" Mo HECKONBPKMM IIpHYMHAM, BKJIIOYas TUNBI M KOJHYECTBO
OOIy4eHHOTO  SIEpHOTO  TOIUIMBa,  IOAJeXamero  mnepepaGoTrke, H
IpeANnoaracMelii TPOLECC OCAXACHUSA H3BICKAEMBIX MaTCpHAJIOB, a TaKXke
OPUHUUNBL  oOecrieueHuss O€30MacHOCTH M TEXHHYECKOTO OOCTYy KHBaHHUA,
NPUCYILUE KOHCTPYKLIUU JAHHOH 0OCTaHOBKH.

"VcraHoBka Ui nepepaboTKH OOJydeHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIIOYAET
060pynoOBaHHE H KOMIIOHEHTH], KOTOphie OOBIYHO HAXOIATCS B IIPIMOM KOHTAaKTe
¢ 00Iy4eHHBIM TOIUIMBOM M OCHOBHBIMH TE€XHOJIOTHYECKHMH IIOTOKAMH SOEPHOTO
MaTepHalla ¥ IpOIyKTOB J€NeHHs], U HEOCPEACTBEHHO YIIPABIIAIOT UMH.

OTH mnpoueccsl, BKJIOYas IOJHBIE CHUCTEMBI IUIS KOHBEPCHH IUIYTOHHS H
TIPOM3BOJICTBA METAIMYECKOrO IUTYTOHHUS, MOTYT OBITh MIECHTHPHUIMPOBAHH IO
MepaM, TIPUHMMAaeMbIM Ui TIPEHOTBPAlllCHHs ONACHOCTEH B CBA3H C
KPHTHYHOCTBIO (HallpuMep, MEPaMH, CBS3aHHBIMH C T€OMETpHUe), 00IydeHHeM
(HanpuMep, yTEM 3aLUTH OT OOTy4eHWs) U TOKCUYHOCTRIO (HanlpuMep, MepaMu
II0 yZIEpKAHHUIO).

Ilpeametsl oGopynoBaHHs, Ha KOTOpBIE, KaK CUYMTAETCs, PaclpOCTpaHSeTCs
3HayeHue ¢pasel "M 00OpyoOBaHHE, CHELHANBHO MpeTHA3HAYEHHOE WIIH
IIOATOTOBRJCHHOE" Ui TrepepaboTku OOMydyeHHBIX TOILUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MamuHbI JJis pyOKH 00/1y4eHHBIX TONIHBHBIX 3J1€EMEHTOB

BBOJHOE 3AMEYAHUE

310 000pYyROBaHHE HCHONB3YETCS Ui BCKPHITHA OOOJIOYKH TOIUIMBA C LENBIO
NOCJIEAYIOMIEro pacTBOPEHUs OOIy4eHHOTO siiepHoro Marepuana. Kax npasuio,
UCHONB3YIOTCH CHENMANbHO TIpeAHa3HAYCHHbIe, CKOHCTPYUPOBAHHBIE I PyOKU
MeTalla YCTPOWCTBA, XOTS MOXET HCHONb30BaTkCI U 0ojee COBEPIICHHOE
00opy10BaHHE, HAIPUMED J1a3ephlL.

III/ICTaHI_[I/IOHHO YHOpaBIAEMOC oﬁopynomrme, CIICHHUATIBHO NPEAHA3SHAYCHHOC HIIH
IIOATOTOBJICHHOC I HCIIOJB30BAaHHUA Ha YCTAHOBKE IIO nepepa60TKe, KaK OHa



3.2

3.3.

3.4.

ompenesieHa BbINIE, U1 PE3KH, PYOKH WM Hape3Kd COOpOK, IMY4YKOB HIH
CTepXKHEH 00JyIEHHOTO SANEPHOTO TOTLTHBA.

JduncconbBepbl
BBOJHOE 3AMEYAHHUE

B mucconbBepbl OOBIYHO MOCTYIAET W3MENbYEHHOE OTpadoTaBIlee TOIUIMBO. B
3THX OE30MacHBIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOJydEeHHBIH
SEPHBIA MaTepuan pacTBOPAETCS B a30THOM KHCIOTE, H OCTAIOIIHECS OOpe3Ku
000104€eK BHIBOAATCS U3 TEXHOJIOTHYECKOTO MTOTOKA.

BezonacHble ¢ TOYKM 3peHHs] KPHUTUYHOCTH pe3epByaphl (HalpHMep, Maloro
IMaMeTpa, KOJbLEBbIE WIA INPAMOYIOJIbHBIE pe3epByaphl), CIEHHAIbHO
NpeIHa3HA4YEHHbIC WIM TIOATOTOBJIEHHBIE /A8 MCHONb30BaHHS HAa YCTaHOBKE IO
nepepaboTke, KaKk OHHM ONpEEICHBl BbIIE, I PacTBOPEHHS OOIY4YEHHOTO
ANEPHOTO  TOIUIMBA,  KOTOpblE  CIOCOOHBI  BBIAEPKHBATH  TOPAYYIO,
BBICOKOKOPPO3HOHHYIO JKHIKOCTH H MOTYT [UCTaHLMOHHO 3arpyXaTbCi H
TEXHUYECKH OOCITYKUBAThCSL.

3KCTpaKTOpbl H 060pynonalme AJIS1 AKCTPAKIUH PACTBOPHUTCIEM

BBOJHOE 3AMEYAHHUE

B 3kcTpakTOphl ¢ pacTBOpHTENIEM MOCTYNAET Kak pacTBOP OOIY4YE€HHOIO TOILTHBA
M3 JUCCOJIbBEPOB, TaK W OPraHU4ecKUil pacTBOp, C TOMOMIBIO KOTOPOTO
pasdenAlTCs ypaH, IUTyTOHMM M nOpoxykTsl aeneHus.  OOopymoBaHue st
9KCTPAKLHH pPacTBOpUTENEM OOBIYHO KOHCTPYHPYETCS TaKuM 00pa3oM, YTOOHI
OHO YJOBJICTBOPAJIO XCCTKMM 3KCIUTyaTallHOHHBIM TpPeOOBaHHUAM, TaKWUM, Kak
JUIMTEIIBHBIA CPOK CHYyKObI 0€3 TEeXHMYeCKOro OOCTYKUBAaHUS WJIM JIerKas
3aMEHSEMOCTb, IIPOCTOTa B JKCIUTyaTalld¥ W YNPaBJIEHWH, a TaK:Ke TMOKOCTH B
OTHOIIIEHMH H3MEHEHUs NTapaMeTpoB Mpolecca.

CneunanpHO TpeJHa3sHaY€HHBIE MM TOATOTOBJIEHHBIE IKCTPAKTOPHI ¢
pPacTBOPHTENIEM, TaKHe, KaK HacaJO4yHble HIM ITyJbCAallUOHHBIE KOJIOHHBI,
CMECHUTEIbHO-OTCTOMHEIE annapaThl WIH LEHTPOOeKHbIe KOHTAKTHEIE aIapathl
JUIs. MCTIONB30BaHHMS HA YCTAHOBKE IO 0O0paboTke OOJIyd4EHHOro TOIUIMBA.
OKCTPakTOphl C PAacTBOPHTENEM IODKHBI OBITh YCTOHYHBBI K KOPPO3HOHHOMY
BO3JICHCTBUIO a30THOM KHUCIOTBL.  ODKCTPAKTOPHl C PAacTBOPUTEIEM OOBIYHO
U3roTaBIMBAIOTCS C COOMIOAEHNEM YPE3BBIUYAHHO BRICOKHX TpeOOBaHuil (BKIIOYas
NIPUMEHEHHE CNELMAIBbHBIX METONOB CBapKH, WHCIEKIMH, obOecredeHHe H
KOHTPOJIb KayeCTBA) M3 MAaJOYIJIEPOAMCTHIX HEPXKABEIOUIMX CTaje, THUTaHa,
HUPKOHHS HIIH IPYTHX BBICOKOKAa4ECTBEHHBIX MaTEPUAJIOB.

XuMHYecKHe pe3epByaphbl Ui BbIACPKUBAHUA HIK XPAHCHUS

BBOJHOE 3AMEYAHUE

Ha oTane 53KcTpakuuM  pacTBOpHTENEM  00pa3yloTCs TPH  OCHOBHBIX
TEXHOIOTMYECKUX TIOTOKA XMIKOCTH. PesepByapbl Ansi BBLAEP)KHBAHMSA WIIH
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XpaHeHWs MCHONB3YIOTCS B JajbHedmed o0paboTke BCex Tpex IOTOKOB
CIEIYIOUIMM 00pa3oM:

a)  pacTBOpP YHCTOIO A30THOKHCJIOTO ypaHa KOHLUEHTPHPYETCS BBIIAPHBAHHUEM
U MIPOMCXOHT MpoLiecc ACHUTPALNH, T1I€ OH IIPEBPAIAETCs B OKCUJI ypaHa.
OTOT OKCHJ IOBTOPHO MCIOJIB3YETCS B AAEPHOM TOILTUBHOM LIHKIIE;

b)  pacTBOp BEHICOKOAKTHUBHBIX IPOAYKTOB IeJE€HUS OOBIYHO KOHIEHTPUPYETCS
BBIIIADUBAHUEM M XPaHUTCS B BUAC KOHIIEHTPUPOBAHHOM KUAKOCTH. DTOT
KOHUEHTPAaT MOXET BIOCIEACTBHN IPOWUTH BHINAPUBAHUE WK OBITH
npeobpa3oBad B (opMy, IPUTOIHYIO VIS XpPaHEHHUS HITH 3aXOPOHCHHUS,

C)  pacTBOp YHCTOIO HHUTpaTa IUIYTOHHSA KOHIEHTPUPYETCS M XPAaHUTCA IO
NOCTYIICHUST Ha JajJbHEHIINE OTalbl TEXHOJNOTHYECKOro mpouecca. B
4aCTHOCTH, pe3epByapsl [UIS BBIIEPKUBAaHWS WM XPaHCHHWS DPacTBOPOB
IUTYyTOHHS KOHCTPYHUPYIOTCS TaKMM 00pa3zoM, 4TOOBI H30€XKaTh CBA3aHHBIX C
KPUTHYHOCTBIO TpOOJEM, BO3HHMKAIONIAX B Ppe3ynbTaTe W3MEHEHHWH B
KOHLEHTPAalUH UK $HOpMe TAaHHOTO MTOTOKA.

CrnenuansHO TnpenHa3HauYeHHbIE MJIM MOATOTOBJICHHBIE PpE3epByapsl UIsA
BHIICP)KABAHWA MJIM XpaHEHHS Uil HCHOJIB30BAaHUSA Ha YCTaHOBKE II0
nepepaboTke 00NyYEeHHOTO TOIUIMBAa. Pe3epByaphl Ui BBIACP)KUBAHUS HIIH
XPaHEHHUA JOKHBI OBITh YCTOHYMBBI K KOPPO3HOHHOMY BO3JEHCTBHIO a30THOM
KHUCJIOTEHI. PesepByapbl U1 BBIICPKMBaHHA JJIM XpaHEHHS OOBIYHO
M3rOTaBJIMBAIOTCA U3 TAKUX MATEPHAJIOB, KaK MaJIOYTJIEPOAUCTHIE HEPHKABEIOIIUE
CTaJIi, TUTAaH WIM LUPKOHUN WM JPYIHE BBICOKOKAYECTBEHHBIE MAaTEPHUAJIbL
PesepByaps! A5 BRIZEPKUBAHMSA WM XPAHEHWS MOTYT OBITh CKOHCTPYMPOBAHBI
TakMM o0pa3oM, 4YTOOBI WX OKCIUTyaTalldsd H TEXHHYECKOE OOCHyKUBaHHE
MPOU3BOJMIIMCH JUCTAHIIMOHHO, U MOTYT HMEThH CJIEAYIOIUE OCOOCHHOCTH C
TOYKHU 3pEHHUS KOHTPOJIS 3a SAepHOH KPHTHYHOCTBIO:

1) OopHBI SKBMBAJEHT CTEHOK WM BHYTPEHHHX KOHCTPYKLHH paBeH IO
MeHbl1eld Mepe 2%, 1u6o

2)  MIMHAPWYECKHE pe3epByapsl HMEIOT MaKCHMAIbHBIA auamerp 175 mm
(7 mroiimoB), 6O

3) DpAMOYTONBHBIN WK KOJbLIEBOH pe3epByap UMEET MAKCUMAIBHYIO IHUPHHY
75 MM (3 motima).

Cucrema KOHBEPCHMH HUTPATA INTIYTOHHSA B OKCHI

BBOJHOE 3AMEYAHHWE

Ha GonpIIMHCTBE YCTAHOBOK IO NepepaboTke 3TOT KOHEWHBIN NpoLiece BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpara IUIyTOHHS B JBYOKHUCH ILTYyTOHHs. B umcio
OCHOBHEBIX OIlEpalldii 3TOro MpoIecca BXOAAT: XpaHEHHE M KOPPEKTHPOBKa
HCXOTHOTO TEXHOJNOIMYECKOro MaTepHala, OCaXICHUE U pasAcieHHe TBEPAOH U
XHOKOM (as3bl, nNpokanMBaHWe, oOpamieHHe C IPOXYKTOM, BEHTHIILMSA,
oOpallleHHe C 0TXOaMH U YIPABICHUE IIPOLECCOM.
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3aMKHYTHIE CUCTEMBI, CIIEHUAIBHO NPENHA3HAYECHHBIE WM MOATOTOBICHHBIE IJIA
KOHBEPCHH HUTpATa TUTyTOHUS B OKCHJI IUTyTOHHUS, B YaCTHOCTH, 000OPY10OBaHHbIE
TakuM 00pa3oM, 4TOOB! H30€XaTh NOCTHMIKECHHA KPUTHYHOCTU U pagHallHOHHBIX
3¢ dexToB, a TAKKE CBECTH K MUHHUMYMY OTIAaCHOCTH, CBSI3aHHEIE C TOKCHYHOCTBIO.

CucTreMa KOHBEPCHH OKCHAA INIYTOHUSA B MeTaLl
BBOJHOE 3AMEYAHUE

3ToT mpoiecc, KOTOPHIA MoxeT OBITh CBSi3aH C YCTaHOBKOH NO mepepaboTke,
BKJIIOYAaeT (TOpHpOBaHME MABYOKHCH IUIYTOHMS, OOBIYHO ¢ NpPUMEHEHHEM
BBICOKOAKTUBHOIO (TOPUCTOr0 BOAOPOAA, C LEJIbI0 IONydeHHs dropuaa
IUIyTOHHs, KOTOPBIH  BIOCJIEIACTBHM  BOCCTAHABIMBAE€TCd €  IOMOLIBIO
METAJUIMYECKOTO KalbLHs BBICOKOM YHMCTOTBl [0 MOMYYEHHS METATIMYECKOTo
IUTYyTOHHA U (TOpuAa KajblMs B BHJAE IIIaKa. B 9HMCIO OCHOBHBIX Omepalui
JAaHHOTO Tpolecca BXOAAT:  GTOpHpOBaHHE (HANpUMep, C IIPUMEHEHHEM
o0opynoBaHMs, COJEpXKAIEro OIaropoAHble MeTaUTbl MWK  3allUILIEHHOTO
IIOKPHITHEM U3 HHX), BOCCTAaHOBJIEHHWE MeTaula (Hampumep, ¢ NPHMEHEHUEM
KepaMH4YeCKUX THIJIei), BOCCTAHOBJIEHHE NIaKa, OOpallleHHe C MPOTYKTOM,
BEHTHJIALIUA, OOpalleHHe ¢ OTXOJJaMH U YIIpaBJIeHHE IPOLIECCOM.

3aMKHYTI>Ie CHCTEMBI, CTICHUATIBHO NIPEAHA3SHAYCHHBIC HIIH ITIOArTOTOBJICHHBIE IJI4
IMMpOU3BOACTBA MCTAJUIMYECKOI'O IINTYTOHUA, B YHACTHOCTH, O60pyI[0BaHHBIe TaKUM
o6pa30M, yToObl HM30€XaTh JOCTHIKCHUS KPpUTHYHOCTH H paIuallMOHHBIX
3(1)(1)€KTOB, d TAK)KC CBECTH K MUHUMYMY OIIAaCHOCTH, CBA3aHHBIC ¢ TOKCHYHOCTEIO.

Y CcTaHOBKH JJIst H3rOTOBJEHHS TOIIMBHBIX 3JIEMEHTOB

"VceTaHOBKAa IS U3TOTOBJIEHHS — TOIUIMBHBIX  3JIEMEHTOB"  BKJIFOYACT
obopynoBaHue:

a) KOTopoe OOBIYHO HAXOAMUTCS B  HEMOCPEICTBEHHOM KOHTaKTe C
TEXHOJIOTUYECKHM IIOTOKOM SICPHOTO MaTephala WIH HEMOCPEICTBEHHO
00pabaThIBaeT €ro, WM XKe YIIpaBISeT UM, WIIH,

b)  KoTopoe repMeTH3HpYET AACPHBIH MaTepHaa BHYTpH 0OOIOUYKH.

YcraHoBKH A0s pa3leeHHsi H30TONMOB YpaHa M o000pyAoBaHHMe, KpOMe
AHAJIMTHYECKHX  NPHOOPOB, CHENHAILHO  NpPEAHA3HAYEHHOE  HJIM
NOATOTOBJICHHOE /IJISl 3TOT0

Ilpenmetsl oOOpynoOBaHMS, Ha KOTOpBIE, KaK CUYMTAETCSA, PACHpPOCTPAHSETCS
3HaueHHe Qpassl "0b6opynoBaHHe, KPOME aHATMTHYECKUX MIPHOOPOB, CIIEHMATBLHO
NIpeHa3HAYeHHOE HJIM IOATOTOBICHHOE" M pa3leleHHs H30TOIOB YpaHa,
BKJIIOYAIOT B ce0:
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5.1.1.

I'azopble neHTpHYrm H y3Ibl H  KOMIOHEHTbI, CHEHHAJILHO
NpeaHa3HaYe€HHbI¢ HJIHM NOATOTOBJICHHBIE VI MCMOJb30BaHUSA B Ta3oBbIX
HeHTpugyrax

BBOJIJHOE 3AMEYAHUE

I'azoBas nenrpudyra OOBIYHO COCTOHUT M3 TOHKOCTEHHOrO(BIX) IHMIMHApA(OB)
auameTpoM ot 75 MM (3 mioiima) go 400 MM (16 m0iMOB) ¢ BEpTHKaIBHOH
LIEHTPAJIbHOM OCBI0, KOTOpBHIi(€) moMenieH(bl) B BaKyyM M Bpamaercs(loTcs) ¢
BEICOKOH OKpYXHOH CKOpocThlo mopsaaka 300 m/c unu Gonee. [Ins nocTvxeHus
00J1BII0H CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHaJIbl BPALIAIONIMXCS KOMIIOHEHTOB
IIOJDKHBI MMETh BBICOKO€ 3HAYEHHWE OTHOLIEHHsS HPOYHOCTH K TUIOTHOCTH, a
poTopHast cOopka H, CJEeNOBaTENbHO, OTACIBHBIE €€ KOMIIOHEHTHI JIOJDKHEBI
MU3TOTOBIIATECA C BBICOKOH CTENEHBI TOYHOCTH, 4YTOOBI pa3bamaHc Obin
MHHMMAJIBHBIM. B oTiiMuMe OT Apyrux UeHTpudyr rasosas neHTpHPyra it
oborameHHs ypaHa MMeeT BHYTPH PpOTOPHOH KaMephl BpaINalouIyrocs(uecs)
neperopoaky(s) B ¢opMe IUCKa U HEMOJBIKHYIO CHCTEMY NOJaYM M OTBOJa ra3a
UFs, cocTosmiyio 1o MeHbIIEH Mepe M3 TpeX OTIAENbHBIX KaHalIoB, JBAa M3
KOTOpPBIX COCIMHEHBI C JIONATKaMH, OTXOAAIMMH OT OCH pOTOpa K
nepudepuiiHoil yacTH poTOpHON Kamephl. B Bakyyme HaXOZWTCS TaKKe psf
BaXKHBIX HEBPAIAIOINUXCS JJEMEHTOB, KOTOPHIE, XOTS U HUMEIOT OCO0yIo
KOHCTPYKIIMIO, HE CJIO’KHBI B H3TOTOBJICHUH M HE U3TOTOBIAIOTCA U3 YHUKAIBHBIX
MarepuanoB. LlenTpudyxHas ycTaHOBKa, O{HaKO, TpeOyeT OOJBIIOro Yucia 3THX
KOMIIOHEHTOB, TaK YTO MX KOJHWYECTBO MOXET CIY)KUTh BaXKHBIM HHIMKATOPOM
KOHEYHOT'O UCTIOJIb30BaHUS.

Bpamaomuecsi KOMIIOHEHTDI
a) IlomHble poTopHbie COOpPKH:

TOHKOCTeHHbIE MUINHAPH WIH Pl COCIUHEHHBIX MEXIy cOOOH TOHKOCTEHHBIX
LWIMHIPOB, HM3TOTOBJICHHBIX W3 OJHOro Win Oojiee MaTEpHaloB C BBICOKUM
3HAa4YEHHEM  OTHOMIEHUS  MPOYHOCTH K  IUIOTHOCTH, yKa3aHHBIX B
INOSICHUTEJIbBHOM 3AMEYAHUWMU x Hacrosmemy pasaeny. CoenuHeHue
LWINHAPOB MEXIY COOOH OCYLIECTBIIICTCS IPH MOMOUIM THOKHX CHIB(OHOB MIIH
KONell, ONMMCAaHHEIX B dactd S5.1.1. ¢) Hmxe. CoOpaHHBIH pOTOp HMMeeT
BHYTPEHHIOIO(M€) TEPEropoiKy(d) YW KOHIIEBbie Y3JIbl, ONMCAHHBIE B YaCTAX
5.1.1. d) u e) Hmxe. OmHako noiHas c60pKa MOXKET ObITH NMOCTaB/IEHa 3aKa3UUKY
B YaCTUYHO COOpaHHOM BHJE.

b)  Potopusie TpyOsI:

CrnenunanbHO npeIHa3HaYeHHBIE WIN MOATOTOBIEHHBIE TOHKOCTCHHBIE HWIMHIPHI
¢ tommmHoM crenku 12 mm (0,5 mroiima) unm Menee, AMaMETpoM OT 75 MM
(3 moitma) no 400 MM (16 mIOHMOB), H3rOTOBJIEHHBIE W3 OJHOTO HIM Oonee
MaTepHajoB, HMEIONINX BHICOKOE 3HAYEeHHE OTHOLICHUS MPOYHOCTH K MIOTHOCTH,
ykaszanHbeiX B [IOSICHUTEJIBHOM 3AMEYAHWU k HacTosIEMy pa3ieiTy.



¢)  Kombna wmn cunbdoHsr:

KOMIIOHEHTHI, CIHElUadbHO TpenHa3HadyeHHblE MWW TOATOTOBJICHHBIE IS
CO3/1aHUSI MECTHOM ONOPHI 1711 pOTOPHOM TPYObI HIIM COEUHEHUS Psiia POTOPHBIX
Tpy0. CunbpoHBl NPEACTaBIAIOT COOORH KOPOTKHE LMIIMHIAPHI C TONIIMHON
crenku 3 MM (0,12 nproiima) unm MeHee, guamerpoMm oT 75 mm (3 mroiima) 1o
400 mMm (16 groiiMOB), UMEOMIUX OAMH TOdp U HU3rOTOBJIEHHBIE W3 OJHOTO U3
MaTepHAJIOB, IMEIOIIUX BBHICOKOE 3HAUEHHE OTHOLIEHUS TPOYHOCTH K TUIOTHOCTH,
ykazaHHbIX B [IOSICHUTEJIBHOM 3AMEYAHWU k HacToseMy pa3zaeny.

d) Tleperopoaxmu:

KomnoneHntsr B opme nucka mamameTpom oT 75 mm (3 mroiima) mo 400 mm
(16 mroiimoB), crnenManbHO TPEJHA3HAUYCHHBIE WM IOATOTOBJICHHBIE IS
YCTAaHOBKM BHYTPH pOTOpPHOH TpyObl UEHTpU(YrH C LeNpl0 H30JUPOBATH
BBIIIYCKHYIO KaMepy OT TJIaBHOW pa3lIelUTeNnbHOH Kamepsl B B HEKOTOPBIX
CiTydasx Ui yiIydlleHus upKynsuuu raza UFg BHYTpH r1aBHON pa3aenuTeasHOM
KaMepbl pPOTOpPHOH TpyObl M H3rOTOBIEHHBIE W3 OJHOTO W3 MaTepHAJIOB,
HMEIOIIUX BBICOKOE 3HaY€HHE OTHOUIECHUS IPOYHOCTH K TJIOTHOCTH, YKa3aHHBIX B
MNOSACHHUTEJIBHOM 3AMEYAHUU k HacTosmeMy paszieny.

e) BepxHue/HWXHHE KPBILKHU:

Kommnonentsl B ¢opme nucka auamerpoM ot 75 MM (3 mwoiima) no 400 mm
(16 moiiMoB), cneuMadbHO IIpEAHAa3HAYEHHbIE WIM TOATOTOBJICHHBIE TaKUM
00pa3oM, yTOOBI TOYHO COOTBETCTBOBATH AUAMETPy KOHIIOB POTOPHOH TpyOBI H
6naronaps sromy yaepxuBaTb UFs BHyTpH €e. JTH KOMIOHEHTHl HCIOIB3YIOTCS
JUIA TOrO, 4TOOBl MOAJEPKUBATh, YAEPKHBAaTh WM COJAEpXKaTh B cebe Kak
COCTaBHYIO 4YaCTh 3JIEMEHTBl BEPXHETO MOJIIMIHUKA (BEPXHSA KPBIIIKA) HIH
CIY)XMTh B Ka4deCTBE  HECYIEH  4YacTH  BpallalOUIMXCA  DJIEMEHTOB
3JIEKTPOJIBUTATENsd M JIEMEHTOB HIDKHETO NOANIANHHUKA (HWKHAS KpBIIIKA), H
U3TOTOBMAKOTCA M3 OIHOIO W3 MAaTEepHANIOB, HUMEIOIIUX BBICOKOE 3HAYCHHE
OTHOLIEHHA IPOYHOCTH K IUIOTHOCTH, YykaszaHHbiXx B [IOACHUTEJIBHOM
3AMEYAHWUMU x HacTosmeMy pa3zneny.

INOACHUTEJIBHOE 3AMEYAHUE

His  Bpamarommxcs KOMIOHEHTOB IEHTPU(DYr HCIOIB3YIOTCA  CIEAYIOIIHE
MaTepuabl:

a)  MapTEHCHTHOCTApEIOLIME CTAIH, HMEIOINe MaKCUMAIbHBIA Mpeaen
NpouHOCTH Ha pacTsokenue 2,05 x 10° H/m? (300 000 GyHT/KB. qI0HM) HWIH
bonee;

b)  aTOMUHHEBHIE CIIAaBBI, HMEIOIME MAKCHMAIbHBINA TIpefe] IPOYHOCTH Ha
pacTsoxenne 0,46 x 10° H/m? (67 000 &yHT/KB. mr0iiM) win Goltee;

C)  BOJIOKHUCTEIE (HuTenonoOHkIe) MaTepHabl, OpUTOAHBIE IS
HUCNOJL30BAHUA B KOMIIO3UTHBIX CTPYKTYpaX H HMEIOIHE 3HAYEHHS
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5.1.2.

YIENIBHOTO TIpefena NMpOYHOCTH Ha pacTsokenue 0,3 x 10°%M wim Gonee
("ynenbHIi MOmynb ynpyroctu” - 310 Moxyns KOura B H/M?, neneHHsli Ha
ynensHsii Bec B H/M’; "MakcHManbHbIiH YAENBHBIA TIPERET MPOYHOCTH HA
pacTsbkeHHe” - 3T0 MakCUMalbHBIH Tpeaes NPOYHOCTH Ha PacTsDKEHHE B
H/A?, nenenHsIii Ha yhenbHbli Bec B H/MY).

CraTHyecKkHe KOMIOHEHThI
a)  IlomIIMIIHUKKA C MATHUTHOMH HMOIBECKOI:

CnennanbHO NpeIHa3HAYEHHBIE WM IIOATOTOBJICHHBIE MOAIIMMHUKOBEIE Y3JIEL,
COCTOSIIIIHE M3 KOJBLUEBOIO MAarHWTa, IMOJBEUIEHHOTO B 000iMe, coaepkariei
aemndupyonyto cpexy. O6olima uzrorosnsercs u3 croiikoro k UFg matepuana
(cm. ITIOSICHUTEJIBHOE 3AMEUYAHUE k pasneny 5.2.). Maruut coeIuHIETCA
C TONIOCHBIM HAKOHEYHUKOM WM BTOPHIM MarHHTOM, YCTAaHOBJICHHBIM Ha
BEPXHEN KPBIIIKE, ONUCAHHON B pazzeine 5.1.1. ¢). Maruut Moxer umets Gopmy
KOJbLia C COOTHOIIEHWEM MEXIY BHEUIHUM W BHYTPEHHHM IHAMETPaMH,
MEHBIIMM MJIM paBHBIM 1,6:1. Maraut moxeTr uMmeTs HopMy, 00eCeUUBAIOIIYIO
HavaneHy!o npoHunaemocts 0,15 I'm/m (120 000 equanny CI'C) nwiun Gonee, uiu
OCTaTO4YHYI0 HaMarHu4eHHOCTh 98,5% unu Gonee, UMM pou3BeICHUE UHAYKIIUU
Ha MaKCHMaJbHYI0 HanpshkeHHOCTb mons Gomee 80 kIDx/m® (107 T'c.d). Kpome
OOBIYHBIX CBOMCTB Marepuana, HEOOXOMUMBIM IIPEeIBAapUTEIbHBIM YCIOBHEM
ABJIIETCA OlPaHMYEHHE OYEHb MalbIMH Jomyckamu (Menee 0,1 MM wu
0,004 mroiiMa), OTKJIOHEHMS MArHMHTHBIX OCEH OT TEOMETPUYECKHX OCeH WIH
obecneueHue 0co00i TOMOTEHHOCTH MaTepHajia MarHHUTa.

b) Toammmzuku/neMndepsr:

CneuMansHO — NpefHa3sHAauYeHHBbIE WIM  TIOATOTOBJICHHBIE  IOJAHIMITHHUKH,
CoZiep>Kalllie y3ell OCh/YIUIOTHUTEIbHOE KOJIBIIO, CMOHTUPOBAHHBIH Ha AeMidepe.
Ocb 00pr9HO IpeacTaBisieT cobOH Bal W3 3aKaleHHOH CTaly ¢ OOHMM KOHLIOM B
dopme momycdepbl, U CO CpeACTBAMH IOJCOSTUHEHHS K HIDKHEH KpBIIIKE,
onucaHHoO# B paszene 5.1.1. e), Ha npyrom. Bai, oHaKo, MOXKET OBITH COEIUHEH
C THApOOMHAMHYeCKMM monmunaukoM. Konsuo nmeer ¢opmy Ttabnerku c
noixychepudeckuM yriayOleHHeM Ha OJHOHW INOBEPXHOCTH. OTHU KOMIIOHCHTH
4aCTO ITOCTABJIIIOTCSA OTIENIBHO OT femrdepa.

c) MornekynsapHple HaCOCHL:

CnenmmansHO  NpeAHa3HaYeHHBIE WM  TIOATOTOBIEHHBIE  LWIMHIAPBL  C
BHITOYCHHBIMH HWJIM BBIJABIICHHBIMH BHYTPH CHNHpANbHBIMH KaHaBKaMH H C
BBICBEPJICHHBIMH BHYTPH OTBEPCTHSAMH.  THIIOBHIMH pa3MepamMH SBISIOTCS
[ (91320 115 (X BHYTpeHHH# muamerp ot 75mm (3 moiima) mo 400 MM
(16 mroiimoB), Toympna crenku 10 mum (0,4 mroiima) unm Gonee, ¢ IIMHON, paBHOHN
IuaMerpy win Gompile. KaHaBkM OOBIYHO HMEIOT NMPSIMOYTOJIBHOE IONEPEYHOE
cedeHue U rryouny 2 MM (0,08 aroitma) unu Gosee.
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5.2

d)  Cratopsl aABUraTenei:

CrenMajibHO TIpeIHa3HA4YeHHbIE WM TOATOTOBJIEHHBIE CTATOPbl KOJbLEBOH
GbopMBl 111 BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX T'MCTEPE3UCHBIX  (MIH
PEaKTHBHBIX) JIEKTPOABHUIATENEeH NIEPEMEHHOI0 TOKa Il CHHXPOHHOH paboThl B
YCJIOBHSX BakyyMa B auamnasose yactor 600-2000 I'u u B AManasoHe MOLIHOCTEH
50-1000 BA. Crartopsl cocToAT U3 MHOroa3HeiX 0OMOTOK Ha MHOTOCJIOWHOM
JKEJIE3HOM CEepACYHUKE C HU3KHMHU MOTEPSMHU, COCTABJIEHHOM U3 TOHKHMX IJIACTHH,
00b1uHO TomuuHoM 2,0 MM (0,08 mroitma) umm MeHee.

e) Kopnyca/mpuemHHuKH LeHTpUDYTH

KomnionenTsl, cnenwanbHO TNpeAHa3HAaYeHHBIE WM TIOATOTOBJCHHBIE UL
pasMelieHnss B HUX COOpKH poTopHOH TpyOsl ra3zoBoii nenrpudpyrun. Kopmyc
COCTOHT M3 KECTKOro IMJIMHIpa ¢ TojauIuHOi creHku no 30 mm (1,2 mgrofiMa) ¢
MPEIU3UOHHO 00pabOTaHHBIMH KOHLIAMH U YCTAaHOBKHM IOJIIMIIHUKOB U C
OIHHM WJIM HECKONbKMMM (uaHuamu ans MoHTaxka. (OOpaboTaHHBIE KOHILIBI
MapajIeNIbHBl JPYT APYTy M NEPHEeHIUKYJIAPHBI NPOAOCJbHOW OCH LWIHHIApa B
npenenax 0,05 rpaxyca uinn mMenee. Kopmyc MOXeT Takxke IpeACTaBIATh COOOH
KOHCTPYKIHIO SYEUCTOro THUNA Ul Pa3MELICHHS B HEM HECKOJIbKHX POTOPHBIX
Tpy0. Kopryca n3roraBauBaoTCst M3 MaTepHaiioB, KopposuecToikux k UFg, min
3alUIAIOTCS MOKPHITHEM U3 TAKMX MAaTEPHAIOB.

f)  JloBymknu:

CneuuanpHO NpeqHa3HaueHHblE WIM NOATOTOBJIEHHBIE TPYOKM BHYTPEHHHM
muametpoMm 10 12 mm (0,5 mroitma) s uspneudenus raza UFg U3 poTopHo# TpyOb!
1o meroxy Tpyoku I[urto (1.€. ¢ 0TBEpCTHEM, HATIPABJICHHBIM Ha KPYTOBOM NOTOK
rasa B pOTOpPHOH TpyOe, K NpHMeEpY, NOCPEACTBOM H3ruba KOHIa pajHanibHO
PacrosoKeHHOH TpyOKH), KOTOpBIE MOKHO NPHUKPENHUTh K LEHTPaIIbHON CHCTEME
U3BJIeYeHUs raza. TpyOKM HM3rOTOBJIEHBI M3 MaTEpUAIOB, KOPPO3UECTOMKHX K
UFs, nin 3a1lUINAIOTCA NOKPHITHEM U3 TaKUX MaTEPHAJIOB.

ChnenuanbHo mnpelHa3’Ha4YeHHble MWJIH NOATOTOBJICHHBbIE BCIIOMOrarejbHble
CHCTeMbl, 00OpyIOBaHHEe H KOMIIOHEHThI JJisl HCNOJIb30BAHHA Ha
razoneHTpuPyKHOH yCTAaHOBKE 110 000rallleHHI0

BBO/IHOE 3AMEYAHUE

BcnomorarenbsHbie cucteMsl, 000py10BaHHE U KOMITOHEHTH! I'a30LUeHTPUDYKHOM
YCTaHOBKHM 10 OOOramieHHI0 NpeACTaBAAIOT COOOH CHCTEMbl YCTAHOBKH,
HeoOxomumble ans nonauu UFg B neHTpudyrH, 1718 CBA3M OTOENBHBIX LIEHTpUDYT
Mexay coboll ¢ nenbio 00pa3oBaHUs KacKaloB (MJIM CTYIEHEH), YTOOBI JOCTHYD
Gomee BbICOKOro oborameHus u u3Bnedb "mponykt" u "xBocthl" UFs u3
LHEHTPUDYT, a Takxke 0OOpyLOBaHHE, HEOOXOAUMOE I NPUBEAEHUS B IEHCTBHE
LEHTpUQYT WIH Ul YIPABJIEHUS YCTAHOBKOH.

O6sruno UF¢ ucmapsercds M3 TBEPIOBIX BCINECTB, [OMEIIEHHBIX BHYTPH
II0IOrPEBAEMEIX aBTOKJIaBOB, M MOJAETCs B razoo0pa3Hoi popMe K HEeHTpHPYyTam
Yyepe3 CUCTEMY KOJUIEKTOPHBIX TpybornpoBoJoB kackana. "IIpoaykt" u "XBocTEI"
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5.2.1.

S.2.2.

5.2.3.

UFs, moctynaromue U3 HEeHTpHOYr B BUAE Tra3000pasHBIX IOTOKOB, TAaKkKe
MPOXOJAT 4€Pe3 CUCTEMY KOIUIEKTOPHBIX TPYOOIPOBOIOB Kackajla K XONOAHBIM
noBymikaM (pabotatommM npu Temneparype okono 203 K (-70°C)), rame onm
KOHJCHCHPYIOTCS M 3aT€M IIOMEIAIOTCS B COOTBETCTBYIOUIME KOHTEHHEPHI s
TPaHCIIOPTUPOBKH WIIM XpaHEHHs. Tak Kak yCTaHOBKA M0 OGOraleHuI0 COCTOUT
M3 MHOTHX Thicsd UeHTpuUbyr, coOpaHHBIX B KacKagsl, CO3HaIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHbIE TPYOONPOBOABI KAacKagoB C ThICSYaMH
CBapHBIX IIBOB, IPHYEM CXE€MAa OCHOBHOH YAaCTH HUX COCAMHEHHHA MHOTOKDATHO
nosropsiercs.  OOOpynoBaHHME, KOMIIOHEHTHI U CHCTEMBI TPYOOINPOBOIOB
U3TOTOBJIAIOTCS C COOMIONEHHUEM BBHICOKHX TPeOOBaHHH K BaKyyM-IIOTHOCTH W
4UCTOTE 0OPabOTKH.

Cuctembl nogauu/cucreMsl 0TBOAA "'mpoaykra' u "xpocToB"

CI'ICI.II/IaJII)HO NpE€IHAa3SHAYCHHBIC MWW  IMOATOTOBJICHHBIE TCXHOJOIHYECKHE
CHUCTCMBI, BKIIIOYAIOIITHE:

NHUTAIOIHE aBTOKJIABE! (MJIM CTAaHLMWH), UCTONb3yeMble s nogaun UFs B
Kackazpl HeHTpu¢yr npu nasieHunu 10 100 xIla (15 ynr/ks. mroiiM) u mpu
ckopocTH 1 xr/4 unu 6onee;

JecyOnIMMaTopsl (I XOJIOIHbIE JJOBYLIKH ), HCIIOIb3YEMbIE [T BBIBEICHUSA
UF¢ n3 kackagoB mnpu jaBinennn 10 3 klla (0,5 GyHT/KB.A10#M).
Hecy6amumartops! ciocoGHs! oxnaxaarses 1o 203 K (-70°C) u narpeathes
10 343 K (70°C);

CTaHIMH "TpoaykTa" U "XBOCTOB", Hcnoyb3yemble 1 nepeMemenus UFg B
KOHTEWHEDHI.

J1a ycraHOBKa, 000OpyqOBaHHE U TPYOONPOBOIBI MOJNHOCTHIO H3TOTaBIMBAIOTCA
n3 croiikux k UFs mMarepuanoB WM 3alIMINAIOTCS MOKPBITUEM H3 HHUX (CM.
[TOACHUTEJIBHOE 3AMEYAHHWE k panHOMY pasneny) ¢ coOMoJeHHEM

BBICOKMX TpeOOBaHHUH K BaKyyM-TUIOTHOCTH ¥ YHCTOTE OOpabOTKH.
MaimuHHBIE CHCTeMbl KOJLIJIEKTOPHBIX TPYOOIIPOBOI0OB

CrnenuansHo MpeIHa3HaYeHHBIE UM NOATOTOBJIEHHBIE CHCTEMBI TPYOOIIPOBOIOB
¥ KOJUTeKTOpOB 1t yaepxkanus UFg BHyTpu HeHTpH]YXHBIX KackafgoB. JTa CETh
TpyOONpOBOJOB OOBIYHO IIpejCTaBiIsieT CcOOOM cucreMy ¢ "TpOiMHBIM"
KOJUIEKTOPOM, U Kaxias UEHTpU(yra COelIUHEHa C KaXIbIM M3 KOJUIEKTOpOB.
CnenoBaTenbHO, CXe€Ma OCHOBHOH YacTH HX COEOHUHEHHS MHOIOKPaTHO
nosropsiercsa. OHa NOJMHOCTHIO M3roTaBauBaeTcs N3 cTokux Kk UFs marepuanos
(cm. TIOSICHUTEJIBHOE 3AMEYAHME x HacrosmeMmy pasieny) ¢
coOroIeHHeM BBHICOKHX TpeOOBaHMH K BaKyyM-IUIOTHOCTH H YHCTOTE 06paboTKy.

Macc-cnekTpomeTpbl/ucToYHUKH HOHOB st UK

CneunanpHOo NpeAHa3HaYEeHHBIE WM IIOATOTOBJIECHHHIE MArHUTHBIE HIH
KBaIPYMOJIbHBIE MAaCC-CIIEKTPOMETPbI, CHOCOOHBIE NPOM3BOAUTE NpPAMOH OTOOp
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5.24.

5.3.

npo6 1noxaBaeMoi Maccel, "MPOAYKTa" MM "XBOCTOB" U3 ra3oBbix MoToKoB UFg u
o0manaromiye oJIHbIM HAOOPOM CIIEMYIOLIMX XapaKTEPUCTHK:

1.  VnaenbHas pa3peluaromias CoCOOHOCTh 110 Macce cBbie 320;

2. Coz[epxcaT HCTOYHHKH HOHOB, M3TOTOBJICHHBIC H3 HHXpOMa HJIH MOHEIA
HJIM 3alIMIICHHBIC IIOKPBITHECM W3 HUX, WJIH HUKCIIMPOBAHHBIC,

3.  Comep)xaT HOHH3aLMOHHBIE HCTOUYHUKH C OOMOApAUPOBKOH 3JIEKTPOHAMH;
4.  Copnepxar KOJIJIEKTOPHYIO CHCTEMY, IPUTOJHYIO JJIs H30TOMHOIO aHAaJIH3a.
IIpeoGpa3oBaTed 4acTOThI

ITpeobpa3oBaTenu 4acTOTH (TaKKe H3BECTHBIE Kak KOHBEPTOPHI HIIH HHBEPTOPEI),
CHeMaNbHO TpeJAHa3HAaYe€HHblE WM HOJATOTOBIECHHBIE A IIMTaHUA CTaTOPOB
JBUTATEjIeH, OnpeleNeHHbIX B noAnyHkre 5.1.2. d), uiam 4yacTH, KOMIIOHEHTHl H
noAcOOpKH Takux mpeoOpas3oBaresiell 4acTOTHI, 00JIa/lalolye MOJHBIM HabopoM
CJIEIYIOIMX XapaKTEePUCTHK:

1. MHuorodazHsii BeIxon B auanazone ot 600 go 2000 I'n;

2.  Bricokas cTaOmIbHOCTB (cO cTabmnm3anmeit yactotel gyuule 0,1%);
3.  Huskue HenMHe#HbIC HCKaXeHUs (MeHee 2%);

4. Kosdduuuent nonesnoro nenctsus cuime 80%.
TMOACHUTENBLHOE 3AMEYAHUE

IlepeuncrnenHoe Bole 060pYAOBaHHE BCTYNAET B HEMOCPEACTBECHHBIH KOHTAKT C
TexHonmornyeckuM razoM UF¢ Win HemocpencTBeHHO ympaBiseT paboToH
HeHTpUYT 1 MPOXOXKIECHHEM Tra3a OT NeHTPHU(YTH K neHTpubyre U U3 Kackana B
KackKaj.

Kopposuecroiikue k UF¢ wMatepuansl BKIIOHAIOT HEPXKABEIOUIYIO CTalb,
QTIOMHHHH, aJIOMHMHHUEBBIEC CIUIABbI, HUKEIb WIW CIUIaBBI, coaepxkaumrue 60% u
OoJee HHKeNA.

CneunajibHO MpelHa3Ha4YeHHble MJIM  TOATOTOBJIEHHbIe COOpPKM H
KOMIIOHEHTHI /ISl HCII0JIL30BAHUA NPH ra3oau(dy3noHHOM 00orameHnH

BBOJIHOE 3AMEYAHUE

IIpu razomuddy3HoHHOM MeTole pa3lc/ieHHs H30TONOB YpaHa OCHOBHOMN
TE€XHOJIOTHYECKOH cOopkoii ABJIAETCSA CHELIUANIBHBIN TIOPUCTHIN
razofu(y3noHHbIN Oaphep, TEILIOOOMEHHUK Ui OXJIAXKACHUA ra3a (KOTOPBIH
HarpeBaeTcs B MPOLIECCE CHKATH), YIUIOTHUTENIbHBIEC KJIAalaHbl U PETYIHpPYIOLIHe
KJIanaHbl, a TakXe TPyOOIpPOBOIBL ITockoneky B razomnddy3HoHHOH
TEXHOJOrHu Hcnonb3yercs mectudTopucthiii ypaH (UFg), Bce oGopynoBaHue,
TPYOONPOBOBI ¥ MOBEPXHOCTH H3MEPHTENBHBIX PHOOPOB (KOTOPHIE BCTYMAKOT B
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5.3.1.

5.3.2.

5.3.3.

5.34.

KOHTaKT ¢ ra3oM) IOJ/UKHBI H3TOTaBIMBAaThCH M3 MAaTEpHAJIOB, COXPAHSIOIINAX
crabunbHocTh Ipu kKoHTakTe ¢ UFg. T'azomuddysHonHas ycTaHOBKAa COCTOMT U3
pana Takux cOOpOK, TAK YTO HX KOIHYECTBO MOKET OBITH BAXKHBIM ITOKA3aTENIEM
KOHEYHOTO IIPETHA3HAYCHHUS.

I'azopu¢dysnonnnie 6apbepbl

a) CneuvanbHO NpeAHA3HAYEHHBIC WM NMOATOTOBIICHHBIE TOHKHE, MOPHCTHIE
ounbTpsl ¢ pasmepoM nop 100-1000 ¢ (anHrcrpem), TomumHoM 5 MM (0,2 mroiima)
WM MEHBILE, a AN TpyOuaTerx ¢opMm muaMerpoM 25 MM (1 mroiiM) uiv MeHbIe,
U3TOTOBJICHHBIE U3  METAUIMYECKHUX, TMOJNMMEPHBIX MM  KepaMHYECKHX
MaTepuaiioB, Kopposuectoiikux Kk UFs, u

b) cneuuanbHO — MOATOTOBICHHBIE  COCOMHEHWS WM HOPOINKH IS
U3TOTOBJIEHUS TakuX GMIbTpoB. TakWe COeAMHEHHS M IOPOIIKH BKIHOYAIOT
HUKENb WM CIUIaBBI, cojepxamue 60% wnmu Gornee HUKENA, OKCHJ AFOMHHUS
win crotixie K UF¢ nonHocThI0 GTOpHPOBaHHBIE YIVIEBOZOPOIHBIE MTOTUMEPHI C
gucroroit 99,9% wumu OGonee, pasmMepoMm dyactul MeHee 10 MKM M BBICOKOI
OXHOPOJHOCTHIO YaCTHUIl 1O KPYHHOCTH, KOTOPBIE CHEIIMATIBLHO TIOATOTOBJICHEI /IS
M3rOTOBJIECHUS razoauddy3uoHHBIX OaphEPOB.

Kameps! nu¢pdysopos

CnenuanpHO  mpe/fHa3HaueHHblE  WJIM  TNOATOTOBJIEHHBIE  T'€PMETUYHBIE
HUIMHApUWYECKHE cocydsl auamerpoMm Oosiee 300 MM (12 axoiiMOB) M ANHHOM
6onee 900 MM (35 gr0MiMOB), M NPSIMOYTOJBHBIE COCYIBl CPABHUMBIX Pa3MEPOB,
AMEIoIKe OfIUH BNYCKHOM W [Ba BHIMYCKHBIX MaTpyOka, AMaMeTp KaXIoro u3
KoTopbeix Gosee 50 MM (2 mroiiMa), [UIsi IOMEIMIEHUs! B HUX Tra3oanu¢¢y3HOHHBIX
6apbepoB, usroropncHHble U3 cToikux kK UF¢ mMarepmanoB uiaM 3allUIIEHHBIE
MOKPHITHEM M3 HUX, U NpEeIHa3HAYEHHBIE JJI1 YCTAHOBKH B TOPH3OHTAILHOM HIIH
BEPTUKAJIEHOM HOJIOKEHHUH.

KoMnpeccopsbl 4 ra3oayBKuU

CrennanpsHO HpeaHAa3HAuYE€HHBIE MIIH NMOJATOTOBJICHHBIE OCEBBIE, LIEHTPOOEIKHEBIE
WM 00BbEMHBIE KOMIIPECCOPHI, HIIH Fa30lyBKH C IPOU3BOUTEIBLHOCTBIO Ha BCOCE
1 M*/mun nn 6onee UFg ¥ ¢ aBIeHHeM Ha BHIXOZE [0 HECKOIBKHX coTeH Klla
(100 ¢pyHT/XB. MI0¥M), IIpEeIHA3HAUCHHBIE IS JOATOBPEMEHHOMN 3KCILTyaTallud B
cpene UFg ¢ a/eKTpoABUTaTe/ieM COOTBETCTBYIOIIEH MOIIHOCTH WiIH 0e3 Hero, a
TaK)Ke OTACTbHBIE COOPKH TaKMX KOMIIPECCOPOB U ra30AyBOK. IJTH KOMIIPECCOPHI
¥ Ta30AyBKH MMEIOT Tepenaj AaBjieHUs oT 2:1 mo 6:1 u u3roraBnmBarICi U3
croiiknx k UFs MaTepralioB WM NOKPHIBAIOTCS HMH.

YnnorHenus BpamamoumMxcs BajoB

CrieniansHO TpeIHAa3HAYEHHBIE WM OATOTOBIEHHBIE BaKyyMHbIE YIUIOTHEHHUS,
YCTaHOBJICHHBIE Ha CTOPOHE M0Jja4¥l ¥ Ha CTOPOHE BEIXOJ1a [/ YIUIOTHCHHMS BaJla,
COEIMHAIOMIETO POTOP KOMIIPECCOpa MITH T'a30[yBKH C IPHUBOAHBIM JBHIATENIEM, C
TeEM uTOOBI OO0ECTEeYNTh HAISKHYI0 TIepMETH3allfio, IPEAOTBPALIAIONIYIO
HaTeKaHHe BO3Jyxa BO BHYTPCHHIOIO KaMepy KOMIIpeccopa WM Ta30IyBKH,
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3.3.5.

5.4.

kotopas HamoimHeHa UFg. Takue yminoTHeHuss OOBIYHO TNPOEKTHUPYIOTCA Ha
3 o3
CKOPOCTb HaTexaHus OydepHoro raza MeHee 1000 cm”/mun (60 moiimM™/MHUR).

TennoodoMeHHNKH 1A oxJaxaennsa UFg

CnenmanpHO TpeJHAa3HAYEHHBIE WM IOATOTOBJICHHBIE TEIIOOOMEHHHKH,
usrotoBieHHble W3 cToWkux kK UFg MarepuanoB WM MOKpBITBIE UMM (32
HCKITIOUEHHEM HEPIKaBEIOLIECH CTaIN), HIIH MENBIO, WU JIOOBIM COUETaHHEM ITUX
METAJUIOB M pacCUUTaHHbIE Ha CKOPOCTh U3MEHEHHUS IABJICHUS, ONPEACIIIONIErO
yreuky, meHee 10 Ila (0,0015 ¢pyHT/KB. n10¥iM) B Hac Nmpu INepenajae AaBlIeHUS
100 kITa (15 ¢pyHT/KB. ATOHM).

CrnennanbHO TNpeAHa3HaYeHHble WM NOATOTOBJIEHHBbIE BCIIOMOraTejibHbIE
CHCTeMbl, O00OpYAOBaHME M KOMIIOHEHTbl /Jfi MCHOJb30BAHUSI MNpPH
razoaupPpy3noHHOM 00OranieHHHU

BBOJHOE 3AMEYAHHUE

BcnomorarenbHble  cucTeMbl,  000pyJOBaHME M KOMIIOHEHTBHI 7
razoqu(ppy3uOHHBIX YCTaHOBOK MO 00OTallieHHIO TIPEICTABIISIOT COOONH CHCTEMBI
ycTaHOBKU, HeoOxoaumsele ais nofaud UFg¢ B razomuddy3noHHyo cOOpKy, st
CBSI3U OTHENIbHBIX COOPOK MeXIy CO00H U 00pa3oBaHMs KackamoB (MU CTyTIEHeH)
C LIeJIbI0 NOCTENIEHHOTO AOCTHXXEHHS 00Jiee BBICOKOTO 00OTaIeH!s U U3BNECUESHUS
"mpoaykta" u "xBocToB" UF¢ u3 nuddy3MoOHHBIX KacKaloB. Beuny
BBICOKOMHEPLIMOHHBIX  XapaKTEpPUCTUK IU(PGY3MOHHBIX  KackaloB Jwobdoe
IpepeIBaHUE HMX paboThl, OCOOCHHO HX OCTAaHOBKA, MPHUBOAAT K CEPHE3HBIM
nocnenctsusM.  CrnenoBaTesbHO, Ha Tra3oaud@y3HOHHONW YCTaHOBKE Ba)KHOE
3HA4YCHHE HMEIOT CTPOroe M TMOCTOSHHOE TMOAICP)KAaHHE BaKyymMa BO BCEX
TEXHOJIOTUYECKUX CUCTEMaxX, aBTOMATHUECKas 3alldTa OT aBapud M TOYHOE
aBTOMATHYECKOE pETyIMpPOBaHME IOTOKa Trasa. Bce »3TO npuBOAMT K
HEOOXOUMOCTH OCHAIIEHUS YCTAHOBKW OOJBIIAM KOJHYECTBOM CIICIHATBHBIX
H3MEPHUTENBHBIX, PETYIUPYIOIUX U YIIPABISAIOLUIUX CHUCTEM.

O6rryno UF¢ ucnapsercs M3 UMJIMHAPOB, NOMEIICHHBIX BHYTPH aBTOKJIABOB, H
nojgaerca B ra3oo0Opa3HoM ¢opMe K BXOOHBIM TOYKaM 4epe3 CHCTEMY
KOJUIEKTOPHBIX TPYOOIIPOBOJIOB  KacKaja. "Ilpomykt" m "xBocthl" UF,
NOCTYMAKUIME U3 BBIXOJHBIX TOYEK B BHJE ra3000pa3zHBIX MOTOKOB, MPOXOISAT
4epe3 CUCTEMY KOJUIEKTOPHBIX TpyOONpOBOJOB Kackaga JHOO K XOJIOJHBIM
JIOBYILIKaM, JIHOO K KOMIIPECCOPHBIM CTaHIUAM, rie razoodpasusiii notok UFg
CKMDKAETCA M 3aTEM IIOMEIAeTCs B COOTBETCTBYIOHIME KOHTEHHEPHI s
TPaHCIOPTHPOBKHU MM XpaHeHUs. [lockonbky razonuddy3uoHHas ycTaHOBKA 110
oboramenuo HMeeT OGONBIIOE KOJUYECTBO ra3oAuddy3HOHHBIX COOPOK,
COOpPaHHBIX B KaCKalbl, CO3JAIOTCA MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOONIPOBOABI KaCKafoB C ThICA4aMH CBAapHBIX LIBOB, PHYEM CXEMa OCHOBHOM
YaCTH MX COEIMHEHUH MHOTOKpPAaTHO noBTopseTca. OOopynoBaHHe, KOMIIOHEHTHI
H CHCTEMBl TpYOONPOBOJOB H3TOTOBJAIOTCA C COONIONCHHEM  BBICOKHX
TpeOOBaHUH K BaKYyM-IUIOTHOCTH H YHCTOTE 00pabOTKH.
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5.4.1.

5.4.2.

S5.4.3.

5.4.4.

5.4.5.

CucremMbl noaaun/cucreMbl 0TBoAA "NpoayKTa" u "XxBOCTOB"

CnenmansHO NpE€AHA3HAYEHHBIC HJIM IIOATOTOBJICHHBIC TEXHOJIOIMYECKUE

CHCTEMBI, CIIOCOOHBIE paboTaTh npu KaeneHuH 300 ITa (45 byHT/KB. Or0MM) MM
MEHee, BKJII0Yas:

IHUTAIOIIUE aBTOKNABbl (WIH CHCTEMBI), ucnonb3yemsle mis noxaud UFg B
razoauGy3HOHHBIE KAaCKaIbI;

JAeCyOnMMaTOpPH! (MM XOJOAHbIE JIOBYIIIKH ), HCIIOJIE3YEMBIE [/ BRIBEICHMS
UF¢ u3 razonuddy3HoHHBIX KaCKaJ0B;

cTanuuu oxwkenns, rae UFg B rasooOpazHoit dopme u3 kackazma
CKMMAETCH U OXJIAKIAETCS 10 KUAKOTO COCTOSIHHUS

CTaHIMHM "IIPOXyKTa" WM "XBOCTOB", MCIIOJIb3yeMBIE UL TiepeMELICHUs
UF¢ B KOHTEHHEPBI. '

CucTeMBbl KOJUIEKTOPHBIX TPYGONPOBOIOB

CnennansHO NpeHAa3HAYECHHBIE MM MOATOTOBIEHHBIE CHCTEMBI TPYyOOIPOBOIOB
H CHCTeMBI KomaekTopoB aind yaepxaHuss UFg BHyTpm rasonn¢¢y3moHHBIX
KacKkaJoB. Ta ceThb TPyOOIPOBOZOB OOBIYHO HPENCTABIAET COOOU CHCTEMY C
"IBOMHBIM" KONIEKTOPOM, IZie Kaxhas suelka COEAMHEHAa C KaXIBIM U3
KOJJIEKTOPOB.

BaKyYMHbIe CHCTEMbI

a) CoeuuanbHO  MpeAHa3HauYeHHblE WIH  IIOATOTOBIEHHbIE  KPYIHEIE
BaKyyMHBI€ MarucTpajid, BaKyyMHBIE KOIUIEKTOPhlI W BaKyyMHbBIE HAcOCHI
TIPOM3BOIUTENBHOCTEIO 5 M°/MuH (175 dyr’/MuH) wn Gonee.

b) BakyymHBIE HacoChl, CIELHaNbHO TIpeAHAa3Ha4YeHHble U1 paboOTHl B
comepxanied UFs atmMocthepe M H3rOTOBICHHBIE U3 aMIOMMHHSA, HUKENId HIH
CIIaBOB, cojepxkammx Gonee 60% HUKeNd WIM HNOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITb MJIH POTAllHOHHBIMH, WM IIOPIIHEBBIMH, MOTYT HMETb
BBITECHAIOIIME ¥ (TOPUCTOYTIIEPOAHBIE YIUIOTHEHMS, a TaKXKe B HHUX MOTYT
NPUCYTCTBOBATh CIIELIHAIbHBIE paOoYHe KHIKOCTH.

CnenuajbHble CTONOPHbIE H PEryJUpylOUIMe KIananbl

CnennanbHO  IpelHa3HAuY€HHBIE WM  MOATOTOBIEHHBIE  PYYHble  HIIH
aBTOMAaTUYECKUE CTOMOPHBIE U PETYIHpPYIOUIHE KJamaHpl CHIB(GOHHOIO THIA,
u3rotosieHssle u3 croitkux k UF¢ marepuanos, muamerpom ot 40 no 1500 Mmm
(ot 1,5 mo 59 mroitMoOB) I YCTAaHOBKM B OCHOBHBEIX M BCIOMOTATEIBHBIX
cucreMax ra3oAn(y3HOHHBIX YCTAHOBOK 11O O0OTAIEHHIO.

Macc-cnnekTpoMeTpbl/McTOYHUKH HOHOB 1Jisi UFg

CneunansHO TNpeIHAa3HAaYE€HHBIE WM IIOATOTOBICHHBIC MAarHMTHBIE MM
KBaJIPyIOJIbHBIE Macc-CIIEKTPOMETPEI, CIIOCOOHBIE NPOH3BOJAMTE NpAMOH OTOOP
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5.5.

npo6 mogaBaeMoi Macchl, "MPOXYKTa" MM "XBOCTOB" U3 ra3oBheIX NOTOKOB UF¢ 1
o0JTafaye MOJHEIM HAOOPOM CIAEAYIOIMX XapaKTEPHCTHK:

1.  YnennHas paspeliarouas cnocoOHOCTH o Macce cBhinre 320;

2. Conepmar HUCTOYHHUKH HOHOB, H3TOTOBJICHHBLIC M3 HHXpOMa HJIH MOHEIIA
WIN 3alMUIIICHHEBIC ITIOKPBITUEM M3 HUX, HJIH HAUKCIIMPOBAHHBIC,

3. ConepxaT HOHU3aLIMOHHBIE HCTOYHUKH ¢ 60MOApAUPOBKOH 3JIEKTPOHAMH;
4. Conepkat KOJIEKTOPHYIO CHCTEMY, IPUTOJHYIO JJIsl H30TOIHOTO aHAIM34.
ITOSCHUTEJILHOE 3AMEYAHUWE

[TepeuncnenHoe BhILIE 0OOPYIOBaHHE BCTYNAET B HENOCPEACTBEHHBIH KOHTAKT C
texHosornueckum razoM UFg, nmuGo HemocpenCTBEHHO peryiMpyeT MOTOK B
mpenenax Kackaja. Bce TOBEpPXHOCTH, KOTOpBIE BCTYNAlOT B KOHTakT C
TEXHOJNOTHYECKMM Ta30M, LEIMKOM H3roTaBIuBalOTCa H3 cToMkMX K UFg
MAaTepHaliOB WM MOKPHIBAIOTCA MMH. [l neneil pas3znenoB, OTHOCALIMXCA K
razonudy3HoHHBIM YCTpoiicTBaM, Marepuansl, Kopposuectoikue Kk UFg,
BKJIIOYAIOT HEP)KABEIOUIYIO CTalb, allOMHHHMH, aJTIOMHHUEBBIE CILIABBI, OKCH]
aJIIOMHHMS, HUKEIbh WIM CIUIaBbl, cojepkamue 60% uimu 6oee HUKeNs, a TakkKe
crotikue k UFs noHOCThIO GTOPUPOBAHHEIE YTIEBOJIOPOAHBIE TIOTUMEDHI.

CnenuajibHo npe€aHa3sHAYCHHbIC HIIHN NMOATOTOBJICHHDbIC CUCTEMBbI,
oﬁopynonaxme H KOMIIOHCHTBI AJiIi MHMCNHOJb30BAHHA Ha YCTaHOBKaX
AIPOAUNHAMHYIECCKOIO odorameHus

BBOJHOE 3AMEYAHHWE

B nponeccax aspoawHamuueckoro oforamenus cmech razooQpasnoro UFg u
JIETKOro rasa (BOXOpPOI WJIM TeNHH) CXKUMaeTcs M 3aTeM IPOMyCKaeTcs depes
pa3iensiomue 3JIEMEHTBl, B KOTOPBIX H30TOMHOE pa3/ieIeHHe 3aBepliaeTcs
IIOCPEACTBOM INOJMYy4eHMs OONbIIMX HEHTPOOEXKHBIX CHI 1O TEOMETPHUH
KPHMBOIHHEHHOH CTEHKH. YCHNEIIHO pa3paboTaHbl JBa Ipoliecca 3TOTO THIIA:
NpolIeCC COIUIOBOTO pa3lelieHHs M Ipoliecc BUXpEBOH TpyOku. [ns oGomx
[IPOLIECCOB  OCHOBHBIMH ~ KOMIIOHEHTaMHM KackaJa pas3leleHUs  SBIAIOTCA
UUIHHAPHYECKHE  KOpHyca, B  KOTOPBIX  pa3MEUIEHbl  CIHelHaIbHBIC
pa3dciuTeNbHBIE 3JEMEHTHl (COIUIa WJIH BHUXpEBble TpPYOKH), TIa30BbIe
KOMIIPECCOPHl ¥ TEIUIOOOMEHHHUKHU UIsl yNaleHHs OOpas3ylollerocs MpU CKATHU
Teria. [{ng a’poAMHaMHUYECKHX YCTAaHOBOK TpeOyeTcs Uenbiii psa Takux
KAaCKaJoB, TaK 4YTO HX KOIHYECTBO MOXET CIY)KUTh BaXKHBIM YKa3aTeleMm
KOHEYHOro Hcnonb3oBaHui.  Ilockonbky B a’3poJMHAMHYECKOM Mpolecce
ucnonssyerca UFg, MOBEepXHOCTH Bcero o0opydoBaHHS, TpyOONIpOBOIOB H
U3MEPHUTENBHBIX NPHOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C ra30oM) JOJKHEI

H3roTaBjIMBaThHCA U3 MaTCPpHUATIOB, COXPAHAIOMHUX YCTOﬁqHBOCTB IIpA KOHTAKTC C
UFs.

17



5.5.1.

5.5.2.

5.5.3.

HNOACHUTEJIbBHOE 3AMEYAHUE

IlepeuncienHele B HAcTOSINEM  pasjelie  JJIEMEHTHl  BCTYIAlOT B
HEIIOCPEACTBEHHBIM  KOHTAaKT C  TeXHonmoruyeckuM rasom UFg  ambo
HETIOCPEICTBEHHO PETYIHPYIOT NMOTOK B Mpefenax Kackajga. Bce MoBepXHOCTH,
KOTOpBIE BCTYMAalOT B KOHTAKT C TEXHOJOTHYECKMM TIa3oM, LEJIUKOM
M3rOTaBINBAIOTCA U3 CTOMKMX K UFg MaTepuanoB, WM 3alIHIIECHbL MOKPBITUEM U3
TaKMX MAaTEPHUAIOB. [nsa ueneit pasgena, oOTHOcAIIErocs K 93J€MEHTaM
a’poJMHaMH4YecKoro oborameHus, kopposuecroiikue k UFg Marepuansi,
BKIIIOUAIOT ME[lb, HEPXKABCIONLYIO CTalib, aJIOMWHWM, aJIOMUHHWEBBLIE CILIABHI,
HHUKEIb WIH CIUIaBHl, coaepxkanue 60% wmnu Oosee HUKENA, a Takke CTOMKHE K
UF¢ nomHOCTBI0 GTOPUPOBAHHBIE YTIEBOAOPOAHEIE IOTHMEPHI.

PazgenuTesibHBIE COIJIA

CnenuanbsHO NperHa3HAYEHHBIE WM MOJATOTOBJICHHBIE Pa3leIUTENbHBIE COTUIA K
nx cOopku. PaspenurTensHble comia COCTOST U3 IHENEBUIHBIX M30THYTHIX
KaHalnoB C paguycoM wusruba meHee 1mm (o6braHO ot 0,1 1o 0,05 mm),
xopposuecTolkux K UFs, 1 MIMEIOINHMX BHYTPEHHIOIO PEXYIYIO KPOMKY, KOTOpast
paszienseT IPOTEKAIONIMMI Yepe3 COIUIO Ta3 Ha ABe GpaKuuu.

Buxpepsie Tpyoxu

CrnenmansHo npexHa3HAaYeHHBIE WM TOATOTOBJICHHBIE BHXPEBBIC TPYOKM M HX
coopkn. BuxpeBbie TpyOKH HUMEIOT NWIHHIPHYECKYH) HIM KOHYCOOOpPa3HYIO
bopmy, H3roToBiaeHsl U3 kopposuectoiikux k UF¢ MaTepnajioB MM 3alIHIIEHBI
MOKPHITHEM M3 TaKUX MaTepuasioB U umeroT auamerp ot 0,5 cM mo 4 cm npu
OTHOIIICHWH JUIMHBEI K auamerpy 20:1 miau MeHee, a Takke OJHO WM Oonbluee
9HCI0 TAHTECHIMAIBHBIX BXOAHBIX OTBepcTHil. TpyOku Moryr OBITH OCHAIEHEHI
OTBOJAMH COILTOBOI'O THIIA HAa OJHOM HJIH Ha 000MX KOHIIAX.

INOACHUTEJIBHOE 3AMEUYAHHUE

[MuratenpHBIii Ta3 MOCTYNaeT B BUXPEBYID TPYOKY IO KacaTelbHOH C OJHOTO
KOHIIAa WM 4Yepe3 3aKpy4yHBalONIHe JIONATKH WM dYepe3 MHOTOYHCIECHHBIE
TaHI€HIHATbHBIE BXOJHBIE OTBEPCTHS BAOJIb TPYOKH.

Komnpeccops! n razolyBxu

CrnenuansHO NMpeaHa3HaYeHHbIE WUIH NMOATOTOBJCHHBIE OCEBBIE, LIEHTPH(YXKHEBIE
WM OObEMHBIE  KOMIPECCOPHl WM  Ta30JyBKH, HM3TOTOBIEHHBIE M3
kopposuectoiikux k UFs Marepnanos, win 3allMIICHHBIEC MOKPBITHEM M3 TaKUX
MaTepHalioB, IPOH3BOAMTENLHOCTEIO Ha BXOe 2 M°/MHH i Gonee cmecu UF n
HECYIIETO ras3a (BOJAOPO UM Tenuit).

INOACHUTEJIBHOE 3AMEYAHHE

Takue KOMIpeccops! ¥ ra30AyBKH OOBIYHO HMEIOT Mepenas AaBiaeHus ot 1,2:1 no
6:1.
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

YmioTHeHHn Bpaliarinuxcsd BajioB

CneunanpsHO  TIpEJHA3HAYCHHBIE  WIM  TOATOTOBJIEHHBIE  YIUIOTHEHMS
BPaLIAIOLIMXCS BAJOB, YCTAHOBJIEHHBIE HA CTOPOHE TIOJAaYd ¥ Ha CTOPOHE BBIXO/a
JUIS YIUIOTHEHHUS Balla, COSAUHAIONIETO POTOpP KOMIIpECCOpa HIIH POTOP ra30yBKH
C TIPMBOJHBIM JBUTATEIEM, C TeM YTOGBI 0GECIEUHTh HAEKHYIO TepMETH3ALMIO,
HpeIOTBPAIAIOUIYIO BEIXOJ TEXHOJOIHYECKOTO I'a3a WIKH HaTeKaHHe BO3yXa HIH
VIUIOTHSIIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIpeccopa WM Ta30IyBKH,
KoTopas 3anoiaHeHa cmecsio UFg u Hecymero rasa.

Teny1o00MeHHHKH NJIA OXJAKICHHUSA ra3a

CrnenypanbHO mNpeJHa3HAa4YE€HHblE WIM IOATOTOBIEHHBbIE TEIUIOOOMEHHHUKH,
H3TOTOBJIICHHBIE M3 KopposuecToMkMXx Kk UFg MarepmanoB wiM 3allMINECHHBIE
HNOKPBITHEM U3 TAKUX MaTE€PHAJIOB.

Kokyxu pa3ne/siiommx 3JIeMeHTOB

CnenmansHO TIpelHa3HAYEHHbIE MM TTOATOTOBJICHHBIE KOXYXH Ppa3IeNsIonX
3JIEMEHTOB, H3TOTOBJICHHBIE W3 Kopposuectoiikux k UFg MartepuanoB wumu
3aIllMIICHHBIX MOKPHITHEM M3 TAaKMX MAaTepHalIOB, JJIsS IIOMEIIEHHS B HHUX
BUXPEBBIX TPYOOK HITH Pa3IeNIUTENbHEIX COMEIL.

[MOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT IPEICTaBIATh COOOH HWIMHIAPUYECKHE KaMephl THAMETPOM
6onee 300 MM u anuHOH 607ee 900 MM UK IPAMOYTOJIbHBIE KAMEPHI CPABHUMBIX
Pa3MEpPOB U MOI'YT OBITh IpeJHAa3HAYEHHB! /I YCTAHOBKH B FOPH3OHTAJIHHOM WM
BEPTUKAIBHOM M0JI0KEHUH.

Cucrembl nogaun/cucrTeMbl 0TBoAA "'npoaykra’ u ""XBocToB"

CneunanpHO INpeJHAa3HAYCHHBIE WIH TIOATOTOBJCHHBIE TEXHOJOTHUECKHE
CHCTEMBl WM O00OpyIOBaHHE Ul OOOraTUTENBbHBIX YCTAaHOBOK, HM3TOTOBICHHBIE
u3 xopposuecToiknx k UFs MaTepruanoB i 3aIlIMIIEHHBIX TIOKPHITHEM H3 TaKHUX
MaTepHalioB, BKIIOYAIOLIHE:

a) MMHTAIOUIMe aBTOKJIABBL, NEYH MIIM CHCTEMBI, UCHOJIb3yeMble IS MOaud
UF¢ nns npouiecca 00orauieHus;

b)  aecyGmumaropbl (WIH XOJOAHBIE JOBYLIKH), HCTIOIb3YEMBIE /IS BBIBEICHHS
narpetoro UFs u3 n1pomecca oborameHus [Uis — OCJIEAYIOLIETO
TniepeMelleHHUS;

C)  CTaHLMH OTBEPXKJICHMS MM OXKIDKSHHUA, HcHob3yeMble s BeiBeneHus UFg
U3 mpolecca oboraieHus myreM ckatusa U nepeBona UFg B KHOKYIO WiH

TBEpAYIO hopMy;

d) craHumm "npoaykra" MIH "XBOCTOB", HCIOJb3yeMbIE ISl NEPEMELICHUS
UFs B KOHTEHHEPHI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CucTeMbl KOVIEKTOPHBIX TPYOONpoBo10B

CnenuanbHO npelHa3HaYEHHBIE WM MOATOTOBJIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOIPOBOIOB, H3rOTOBJIEHHBIE U3 Koppo3necToikux Kk UF¢ marepnanoB win
3aINUIIEHHBIE NOKPHITHEM H3 TakHX Marepuaiio, Ans ynepxanus UFs BHyTpu
a3pOJUHAMHYECKUX KACKaJOB. OJTa CeTh TPyOONPOBOJOB OOBIYHO NPECTABIAET
coboli cucteMy c "IBOHHBIM" KOJJIEKTOPOM, Tie KaXIbli Kackal WIH Tpymmna
KaCKall0B COETUHEHBI C KaXXIBIM U3 KOJUIEKTOPOB.

BaKYYMHble CHCTEMbI U HACOCHI

a) CroenuanbHO NpCAHasHAa4YCHHBIC WJIHM  IIOATOTOBJICHHBIC BaKYYMHBIC
CHCTEMBI, NIPOU3BOIUTCILHOCTBIO Ha BXOIEC 5 M3/MI/IH HIH 60]166, COCTOALINE U3
BAaKYYMHBIX MﬂI‘I’IC’I’[)&JICﬁ, BaKyyMHbIX KOJJICKTOpPOB W BaKyyMHBIX HACOCOB, H
NIpCAHAa3HAYCHHBIC OJIA pa6OTI>I B COICPKAIIUX UF6 ra30BBIX CpEaax.

b) BaKyyMHBIe HACOCHI, CNCHUANBHO NPCAHASHAUCHHBIC NN NOATOTOBJICHHBIC
JJIsA pa60TBI B COACpXKallux UF6 Ta30BBIX Cpeaax H©W HUIroTOBJICHHBIC M3
KOppOSHCCTOﬁKHX K UF6 MaTCpHAJIOB HJIH 3alIUIICHHBIX NOKPBITUEM U3 TAaKHX
MaTCpHaAJIOB. B »THx Hacocax MOI'yT HCIIOJIB30BaTHCA (bTOpI/ICTO-YI‘J'ICpOlIHBIC
YILTIOTHEHHUSA U CIICTHAJTIBHEBIC pa6que JKHIKOCTH.

Cnennajibubie CTONMOPHBIC H PCryJINpyOIINE KiIaNaHbl

CneunanbHble  TNpeIHa3HAueHHble WM  IOATOTOBJIEHHBIE PYYHBIE  WIH
aBTOMAaTHYECKHE CTOHNOpPHBIE M PETYIUpPYIOIIHME KJaNaHbl CHIBPOHHOIO THIA,
U3TOTOBJIEHHbIE M3 Koppo3uecToiikux kK UFg marepuanoB WM 3aliyllieHHbIE
IIOKPBITHEM M3 TaKUX MaTepualios, tuameTpoM ot 40 no 1500 MM anst MOHTaxa B
OCHOBHBIX M BCIIOMOTATENbHBIX CHCTEMax YCTAHOBOK a3pOJUHAMHYECKOIO
oborameHus.

Macc-cnekTpomMeTpbl/HcToYHUKH HOHOB 1J1s1 UFg

CneunanpHO MpeIHA3HAYCHHBIE WIW TOJATOTOBNCHHBIC MArHUTHBIC WM
KBaJpYIOJbHBIE MacC-CIIEKTPOMETPBI, CIOCOOHBIE NPOU3BOMUTH MPSIMOH OTOOP
mpo6 momaBaeMoi Macchl, "mpoaykTa" WM "XBocTOB" M3 ra30BBIX MOTOKOB UF¢ U
obnanarolrye OJHBIM HaOOpOM CIEAYIOIUX XapaKTePUCTHK:

1.  VnensHas pazpemaronias CliocOOHOCTh Mo Macce cBbite 320;

2. Coz[epmaT UCTOYHUKHU HMOHOB, HU3TOTOBJICHHLIC M3 HHUXpOMa WUIH MOHECIA
HJIH 3alIUINCHHBIC ITOKPBITHEM U3 HUX, WK HAKCIIUPOBAHHBIE,

3. ConepxaT HOHU3ALIMOHHBIE HCTOYHUKHU ¢ 60MOapAHPOBKOH 3IEKTPOHAMH;
4. ConepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JJIs H30TONHOTO aHaIM3a.
Cucremnl otaenenus UFg oT Hecyliero rasa

CnenuaibHO NpeaHa3HAYCHHBIE MM TIOATOTOBJICHHBIE TEXHOJOTHYECKHE
CHUCTCMBI IJIA OTACIACHHA UF6 OT HECYILCTO ra3a (Bonopona nim I‘CIIPU[).
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S.6.

MNOACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMBI NpeAHa3HA4YeHbl VIS COKpalleHus coiepxkanus UFg B Hecyiem
raze 1O OOHOM 4YacTH Ha MIWUIMOH WIM MEHEE M MOIyT BKIKYaTh TakKoe
000pynoBaHHE, KaK:

a)  KpUOTEHHbIe TEINIOOOMEHHHKH M KpHOCENapaTopbl, CIIOCOOHBIE CO34aBaTh
Temnepatypsl -120°C win Menee, Win

b)  6JI0KHM KPHOTEHHOTO OXJIAXIEHHS, CIOCOOHEBIE CO3/1aBaTh TEMIEPATYPHI
-120°C nim MeHee, WiH

c)  OnokW pa3feNUTENbHBIX COMENl WM BUXPEBBIX TpYOOk s oTtaeneHus UFg
OT HECyILero rasa, Wiu

d)  xomomusie noBymku UFe, cnocobHble co3gaBath TemnepaTyphl -20°C uin
MEHee.

CneuuajbHO  NpeqHa3HaYeHHble  HJIH NoAroToBjJieHHbIE  CHCTEMBI,
ofopynoBaHMe W KOMIOHEHTHI [AJs MCHOJb30BAHMSI HA YCTAHOBKAX
XHMHYECKOro 00MeHa HJIH HOHOOOMEHHOIo 000raneHus

BBOJHOE 3AMEYAHUE

HesnauntenpHoe pasznvyue M30TONOB ypaHa IO Macce NMPUBOIUT K HeOOJBLIUM
H3MEHEHUSIM B  PAaBHOBECHMM XUMHYECKHMX pPEaklUMH, KOTOphIE MOTYT
HCMOJIB30BAaThCA B KA4eCTBE OCHOBBI JJIs PA3fClICHHs H30TONOB. Y CIEMHO
pazpaboTaHo 1Ba Ipolecca: >KHIKOCTHO-)KUAKOCTHBIA XHMMHYECKHH OOMeH H
TBEPAO-)KUAKOCTHBIH HOHHBIN OOMEH.

B mpouecce XUAKOCTHO-XXUIKOCTHOTO XUMHYECKOTO OOMEHa B MPOTHBOTOKE
NPOMCXOOUT B3aUMOICHCTBHE HECMEILMBAIOMIUXCSA XUAKUX (a3 (BOAHBIX WIH
OpPraHHYeCKHX), YTO NPHUBOAMT K 3G EKTy KacKalupOBaHHS ThICSY CTaamit
pasaeneHus. Boxnad ¢asa cOCTOMT M3 XJIODUAA ypaHa B pacTBOpPE COJITHOM
KHCJIOTBI; OpraHu4yeckas (a3a COCTOMT M3 IKCTPareHTa, COAEPIKAUIEro XJIOPHI
ypaHa B OpraHHYECKOM pPaCTBOPHTEIE. KoHTakTHBIMH  QuIbTpaMu B
paseNUTENBHOM KacKaJe MOTYT SBISATHCH KUIAKOCTHO-XHIAKOCTHBIE OOMEHHBIE
KOJIOHHB! (TaKHe, KaK MMITyJbCHbIE KOJOHHBI C CETYAaTHIMH TapesKaMH) HWIIH
XKHIKOCTHbIE LEHTpU(YXHBIE KOHTaKTHHle ¢uiabTpbl. Ha o6oux xoHHax
pa3feNUMTENIBHOTO Kackaaa B Helax ofecrnedeHus pedirokca Ha KakIOM KOHUIE
HEOOXOMUMBI XHUMHYECKHE TIIPEBpalleHUs (OKHCICHHE M BOCCTAHOBJICHHE).
I'naBHas 3a1a49a KOHCTPYKIIMH COCTOUT B TOM, YTOOBI HE NOMYCTHTDH 3arpA3HEHHS
TEXHOJOIHYECKHX IIOTOKOB HEKOTOPHIMH HOHAaMH METAJIOB. B CBA3M ¢ 3TUM
HCTIONB3YIOTCS TJIACTHKOBBIC, MOKPHITHIE IJACTHKOM (BKJIIOYas NPHMEHEHHE
(TOPHUPOBAHHBIX YIJICBOJOPOMHBIX IOJMMEPOB) H/WIU TIOKPHITHIE CTEKIOM
KOJIOHHBI M TPyOOIIPOBOJBIL.

B TBEPAO-KHUIKOCTHOM HOHOOOMEHHOM mpouecce oboramenune JOCTUTACTCA

IOCPEACTBOM aAcopOuun/necopbLiy ypaHa Ha CHEUMaibHOW, OYeHb OBICTPO
NeACTBYIOIIEW HOHOOOMEHHOHW cMoje MM ajacopOeHTe. PacTBop ypaHa B
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5.6.1.

5.6.2.

5.6.3.

COJIHON KMCIIOTE W JPYTM€ XHMHYECKHE pEareHThl IpOMYCKAKTCA dYepe3
LMIMHIPHYECKHE OOOTaTUTENbHBIE KOJIOHHBI, COAEPXKAIIUE YIUIOTHEHHEIE CIIOH
azcopbenTa. s noaaepKaHUs HEMPEPHIBHOCTH MPOIecca HEOOXOAMMa CUCTEMA
pedurrokca B LENIX BBICBOOOXKACHUs ypaHa M3 ancopOeHTa OOpaTHO B HKHUAKHH
IOTOK, ¢ TeM dYTOOBl MOXHO ObUIO cobparh "mpomykt” W "XxBocthl". 3TO
JNOCTHraeTcss IyTeM HCIOJB30BaHUS TOAXOIAIIUX XHMHYECKHX PEareHTOB
BOCCTaHOBJICHUS/OKUCIIEHHs, KOTOphIE IOJHOCTBIO  PETCHEPHUPYIOTCS B
pasfeNbHBIX BHEIIHMX METIAX H KOTOPhIE MOTYT YAaCTHYHO PETEHEPHPOBATHCS B
CaMHX H30TONHBIX Ppa3feNUTCIBHBIX KONOHHaX. [IpHCyTcTBHEe B mpoliecce
TOPSYMX KOHIICHTPHPOBAHHBIX PACTBOPOB CONAHOH KHCIOTHI TpeOyeT, YToOBI
obopynoBaHMe OBUIO H3TOTOBIEHO U3 CHEUHANbHBIX KOPPO3MECTOMKHX
MaTepHasoB WM 3aIIHUIIEHO NOKPHITHEM U3 TAKMX MaTEPHAJIOB.

KuaKOCTHO-XKUAKOCTHLIE 00MEHHbIE€ KOJIOHHBI (XUMHYECKHIT 00MeH)

[IpoTHBOTOYHBIE JKHIKOCTHO-)KUAKOCTHBIE OOMEHHBIC KOJIOHHBI, HMEIOIIHE
MEXaHHYECKHil CHI0BOM BBOA (T.e. HMMIYILCHBEIE KOJOHHBI C CETYATHIMH
TapeyIkaMH, KOJIOHHBI C TapeJIKaMH, COBEPHIAIOIIAMHU BO3BPATHO NOCTYIIATENbHEIC
JBU)KEHHS, U KOJIOHHBI C BHYTPEHHUMH TypOUHHBIMU CMECUTEISIMH ), CIIELIHAIEHO
OpeIHA3HAYEHHBIE WM NOATOTOBICHHBIE JAA OOOTAaLICHMs ypaHa C
HCHOJIB30BAaHUEM IIpOliecca XHWMHYECKOro oOMeHa. s koppo3uoHHOU
YCTOMYMBOCTH K KOHIEHTPHPOBAHHBIM pAacTBOPaM COJSHOM KHCIOTHI 3TH
KOJOHHBI M WX BHYTPEHHHE KOMIIOHEHTHI M3IOTOBIEHBl H3 MMOAXOIALINX
IUIACTUKOBBIX MAaTepUaioB (TaKUX, Kak (TOpPHPOBAHHBIE YTIIEBOJOPOIHBIC
NOJHMMEpPHI) WIM CTEKJa WIH 3alUINEHB ITOKPHITHEM H3 TaKMX MaTepHajoB.
Kononnsl cnpoextupoBansl Ha kopoTtkoe (30 CcekyHI HWIM MeHee) BpeMs
IPOXO0XKJCHUS B KacKajie.

HenTpudyxnoie KHIKOCTHO-KHAKOCTHbIE KOHTaKTHble  QHILTPBI
(xumMu4eckuii 00MeH)

LlenTpudyxHble >XAAKOCTHO-KHIKOCTHbIE KOHTAKTHBIE (UIBTPEHI, CHELHATBHO

NIp€aHa3HAUYCHHBIC HIH NOATrOTOBJIEHHBIE i1 oOorameHHs YpaHa C

HCTIONIb30BaHHEM TMIpoLiecca XMMHYECKoro of6meHa. B Takumx KOHTaKTHBIX
GuIbTpax HUCMONB3yeTCS BpalllEeHUE JIs TNOJydEeHUS OPraHMYECKHX M KHUIKUX
IIOTOKOB, a 3aTeM LIEHTpOOexKHas chna 17 pazjencHud ¢a3. Jn1 Koppo3HOHHOH
CTOMKOCTH K KOHLIEHTPHPOBaHHBIM PacTBOPAaM COJISHOW KHCIOTHI KOHTAKTHEIC
GWIBTPEl HM3rOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTHKOBBIX MAaTepHAlIOB
(Takux, kaKk (GTOpPUPOBAaHHBIE YIJIEBOJOPOJHBIE IOJUMEPHI) HIHM NOKPHIBAIOTCS
UMH WK CTeKNIOM. LleHTpudyXHBIE KOHTAKTHBIE QUIBTPEI CIPOSKTUPOBAHLI Ha
kopoTkoe (30 cexyHz U MEeHee) BpeMsi IPOXOXKICHHS B KacKaje.

Cucrembl 1 000pynoBaHuie /11 BOCCTAHOBJIEHNA YPaHa (XHMHYecKHii 00MeH)

a) CpeunuampHO  TpeOHa3HAYCHHBIE UM TOATOTOBICHHBIE  SYCHKH
3IIEKTPOXMMHUYECKOIO BOCCTAHOBJICHHsI Ul BOCCTAHOBJIEHHMS ypaHa H3 OJHOrO
BallCHTHOTO COCTOSIHHS B APYroe Uit OOOTAliCHUS ypaHa ¢ WCHONB30BaHHEM
npolecca XMMHYECKOro oOMeHa. MaTepHalibl iueeK, HaXOASAIIHeCs B KOHTAKTE C
TEXHOJIIOTHUECKMMH  pPACTBOPAaMM, JIODKHEI OBITh  KOPPO3HECTOMKHMH K
KOHIEHTPHPOBAHHBIM PACTBOPaM COJNSIHOH KHUCIIOTHI.
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5.6.4.

MMOACHUTEJIBHOE 3AMEYAHUE

KartonHblid oTCeK SUEHKH MOJKEH OBITh CIIPOEKTUPOBAH TaKUM 00Opa3oM, 4TOOBI
MpeIOTBpaTHTL NMOBTOPHOE OKHCJIEHHWE ypaHa J10 Oosiee BBICOKOIO BAaJICHTHOTO
cocTosiHHA. [[ng ynep)kaHHs ypaHa B KaTOJHOM OTCEKE siueiika MOXXeT MMETb
HETIpOHHUIIaeMyI0 AuahparMeHHY0 MeMOpaHy, H3TOTOBJIEHHYIO U3 CIIELUAIBHOTO
KaTHOHHO-OOMEHHOro Martepuana. KaTox COCTOMT H3 COOTBETCTBYIOULIETO
TBEPJOTO ITPOBOAHUKA, TAKOT'0, KaK rpaur.

b) CneuuanbHO npeAHAa3HAYEHHBbIE WM TOATOTOBJICHHBIE CHCTEMBbI s
usenevedus U™ u3 OpPraHUYECKOrO II0TOKA, PETYIMPOBAHHS KOHUEHTpAaLMU
KHCIIOTBl U I 3alOJHEHUs S4YeeK 3JIEKTPOXHMHYECKOrO0 BOCCTAHOBJICHHUS Ha
MIPOU3BOACTBEHHOM BBIXOJIE KACKa/a.

IMOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOST M3 O00OpYINOBaHHUS 3KCTPAaKLMU PpacTBOpUTENEM I
orronkn U™ u3 oprammueckoro notoka B XKHAKHI pPacTBop, 0GOpYIOBAaHHMS
BHINAPUBAaHUS W/WIK OPyroro oOOpYAOBaHUS NS JOCTHXKCHUS PETYIHUPOBKH U
KOHTpOJIS BOJOPOJHOI'O IIOKA3aTels, H HACOCOB WIIM JPYTUX YCTPOWCTB NepeHoca
JUIS 3aII0JIHEHHS S4eeK IEKTPOXUMHYECKOro BoccTaHoBIeHUsA. OCHOBHas 3a/1aya
KOHCTPYKIIUM COCTOMT B TOM, YTOOBI H30€XaTh 3arps3HEHUs NOTOKA HIKOCTH
HOHAMHM HEKOTOpbIX MeTauioB.  (ClenoBaTenbHO, Te€ 4YacTH OOOpYHOBaHHSA
CHUCTEMBI, KOTOpBIE HAaxONATCA B KOHTAaKT€ C TEXHOJIOTHUECKHM IOTOKOM,
U3rOTABIMBAIOTCA U3 COOTBETCTBYIOIIMX MaTepHaloB (TakMX, Kak CTEKIIO,
(TOpUpOBaHHBIE YIJIEBOJOPOJAHEIE MONUMEpPHL, Cynbdar nomidenuna, cynnhpoH
noand3dupa U NPONHUTAaHHBIA CMONOH rpaduT), WIK 3aIUIIEHB TOKPBITHEM M3
TaKMX MaTepHalIoB.

CHcTeMbl IOATOTOBKH MUTAHUSA (XUMHYECKHI 00MeH)

CneunaisHO IIpE€aHa3SHAYCHHEBIC HIIHn MOATOTOBJICHHBIC CUCTCMBI AJ14
ITPOHU3BOACTBA NMUTATCIBHBIX PACTBOPOB XJIOpHOAa ypaHa BBICOKOM YHMCTOTHI IJis
YCTaHOBOK 110 pa3ACIIEHUIO U30TOIOB ypaHa MCTOIOM XUMHYCCKOI'O oOmeHa.

IOACHUTEJIbHOE 3AMEYAHUWE

DTH CHCTEMBI COCTOAT M3 OOOpYIOBaHMA IS PpacTBOPEHHS, BKCTPAKLHH
PacTBOpHTENEM M/MIM MOHOOOGMEHHOTO OGOPYHOBAHMS JUIA OYMCTKH, a TAaKKe
3MEKTPOIUTHYECKHX sAueek s BoccraHosrenns U™ wm U™ 8 U™, B stux
CHCTeMax IPOU3BO/ISTCS PACTBOPHI XJIOPH/IA YPaHa, B KOTOPBIX COACPHKHTCS JIHIIE
HECKOJIBKO YacTell Ha MHJUTHOH METAUTHYECKHX BKJIOYEHMH, TAKHX, KAaK XPOM,
)Kene3o, BaHaAWi, MOMMOAEH M APYTHX JBYXBANECHTHBIX MX KATHOHOB WIIH
KATHOHOB C GONbUIEH BAIEHTHOCTHIO.  KOHCTPYKLMOHHBIE MATEpHambl A
BIIEMEHTOB CHCTEMBI, B KOTOpOH oO6pabatbiBaeTcsi U™ BBICOKOH YHCTOTHI,
BKJIOYAIOT CTEKNIO, (JTOPHPOBAHHBIC YIJIEBOAOPOIHBIE MOMHMEPHI, TIPadHT,
IIOKPHITBIA MOJMBHHWI-CYTb()ATHEIM HIIH MOMHIGHP-CYTbDOHHBIM TIACTHKOM H
MIPOIMTaHHBIA CMOJIOH.
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3.6.5.

5.6.6.

5.6.7.

CucteMbl OKHCIEHNS ypaHa (XHMHYECKHIi 00MeH)

CnenuajnsHo NpeqHa3HaYeHHBIE WM MOATOTOBJIEHHBIE CHCTEMBI Il OKHCIEHHS
3 4

U™ B U™ nns Bosspamenus B Kackaj pas/ielieHus H30TOIOB YPaHa B IPOLECCE

oboraieHus METOOM XUMHYECKOT0 oOMeHa.

NMOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYAaTh TAKHUE DIIEMEHTHI, KaK:

a)  oOopyaoBaHHE I KOHTAaKTHPOBaHMS XJOpa M KHCIOPOAA C BOIHBIMH
sbppmoenTaMH H3 O0OOPYHOBaHHS pa3lElNCHHS H30TONOB M 3KCTPAKIMH
00pa3oBaBilierocs U™ B oGexnennsii OPTaHM4YEeCKUH  TIOTOK,
BO3BPALAIOLIUICS U3 MPOU3BOJCTBEHHOTO BEIXOJa KacKaa;

b)  obopynoBaHHe, KOTOPOE OTJEISET BOLY OT COJISIHOHW KHUCIOTHI, YTOOBI BOJA
U KOHIICHTPUPOBAHHAsA COJSIHAsl KUCIIOTAa MOTJIH OBI OBITH BHOBb BBENCHEI B
MIPOIECC B HY)KHBIX MECTaX.

BricTpo pearnpyionue HOHOOOMEHHbIE CMOJIbI/aIcOPOEHTHI (MOHHBIE 0OMEH)

bricTpo pearupyromyie HOHOOOMEHHBIE CMONBI WM alICOpPOEHTHI, CreHHaIbHO
npeIHa3sHAa4Ye€HHbIE MIM  [OATOTOBICHHBIE [UId  OOOTalleHHWs ypaHa C
HCHONB30BaHMEM IIpollecCa HOHHOrO oOMEeHa, BKIIIOYas IIOPHCTHIE CMOJEI
MaKpOCeT4aToH CTPYKTYphl H/HIIH MEMOpaHHBIE CTPYKTYPHI, B KOTOPBIX aKTHBHEIE
TPYNIBl XMMHYECKOTO OOMEHa OIpDAaHWYCHbl IIOKPHITHEM HAa IIOBEPXHOCTH
HEAaKTUBHONM IOPHUCTON BCIIOMOTATENbHOH CTPYKTYpPBI, M IpPYru€ KOMIIO3UTHEIC
CTPYKTYphl B 11000H npuemiieMoli ¢opme, BKIIOYas YacTULBI BOJOKOH. OJTH
HOHOOOMEHHBIE CMOJIBL/afcopOCHTHl HMeIOT auamerpsl 0,2 MM win MeHee M
JOJDKHBI  OBITh XHMHYECKH CTOMKMMH II0 OTHOIIEHHI0O K PpacTBOpaM
KOHLICHTPUPOBAHHON CONSAHOM KHCIOTH, a TaKXe JOCTaTOYHO MPOYHEI
¢bu3ngecky, ¢ TeM 4TOOBI HX CBOMCTBA HE YXYAIIAIHNCh B OOMEHHBIX KOJIOHHAX.
CMonbl/ancopOeHThl CHEeNHalbHO MpeJHAa3HAYCHBl I TONYYEHHS KUHETHUKA
OoueHb OBICTporo oOMeHa H30TONOB ypaHa (IJIMTENBHOCTh NOJyoOMEHa MEHee

10 cexyHn) u 06nagaloT BO3MOXKHOCTHIO pabOTaTh NP TEMIEpaType B JUAMa30HE
ot 100°C go 200°C.

HNonooGMeHnHbIe KOJTOHHBI (HOHHBIH 00MeH)

Hunuaapuueckue KoJIoHHbI AuaMerpom Oonee 1000 MM 11 yaepxaHus H
HNOJAEP)KaHHUs  3allONIHEHHBIX  CII0OEB  HMOHOOOMEHHBIX  CMOJ/aacopOeHTOB,
CIEUHAIbHO NpeJHa3HAYCHHBIC MIIM TOArOTOBICHHBIE I 00OralleHUs ypaHa C
HCTIOJIb30BaHUEM HOHOOOMEHHOTO Iponecca. OTH KOJOHHBI HM3TOTOBICHBI M3
MaTtepuajioB (TaKMX, KaKk THTaH WIM (QTOPHUPOBAaHHEIC YTIIEBOJOPOIHBIE
IIOJIUMEPHI), CTOMKHX K KOppO3HH, BRI3BIBAEMOH pacTBOpaMHu
KOHIICHTPHUPOBAHHOM COJISTHOM KHCJIOTHI, WM 3allUINEHBl NOKPHITUEM M3 TaKUX
MaTepHaJIoB H CIIOCOOHBI paboTaTh NpH TeMieparype B auanasoHe ot 100°C mo
200°C u panenun Boime 0,7 MIla (102 ¢pyHT/KB. mI0iM).
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5.6.8.

5.7.

HonoobMeHnblie cucteMbl peduiiokca (MOHHBIH 060MeH)

a) CoeuuansHO  MNpeJHa3HAY€HHblE  WJIH  IOJITOTOBJEHHBIE  CHCTEMBI
XMUMHYECKOTO WK 3JIEKTPOXUMHYECKOTO BOCCTAHOBJIEHHS JIsl pereHepauu
peareHTa(0OB) XHMHYECKOTO BOCCTAaHOBJEHHS, HCIOJIbB3yeMOTro(bX) B
KacKaJlax MOHOOOMEHHOro 00oraiieH1s ypaHa.

b) ChemmansHo  NpeAHAa3HAaYEHHbIE WMIM  TOATOTOBICHHBIE  CHCTEMBI
XMMHUYECKOTO HWJIM JJIEKTPOXUMHUYECKOTO OKHCJIEHUS M pereHepanuu
peareHTa(0B) XMMHYECKOTO OKHCIICHHS, HCIOIb3yeMOro(bix) B KacKazax
HOHOOOMEHHOr0o 00OraleHHs ypaHa.

MMOACHUTEJIBHOE 3AMEYAHUE

B mponecce moHooOMeHHOro oboramieHus B KaueCTBE BOCCTaHABJIMBAIONIETO
KATHOHA MOXKET HCIIONb30BAThCA, HANPHMED, TpeXBaNeHTHEN TuTan (Ti™), u B
3TOM CJIyd4ae BOCCTAHOBMTENbHas cHcTeMa OydaeT BepabaTeBate Ti
nocpeacTBoM BocctaHoBmenus Ti™,

B nmnpomecce B kxadecTBe OKHCIUTENSI MOXKET HCIOIb30BaThCA, HAIPUMED,
+
TpexBasleHTHOe xene3o (Fe 3), U B 3TOM CJIlyda€ CHCTeMa OKHCIIeHHs Oyner
+ +2
BhIpalaThIBaTh Fe 3 NTOCPEeACTBOM OKHCieHHs Fe ™.

CnenuajibLHo NpeAHa3sHAYCHHbIC HIH MMOATOTOBJICHHBIC CHCTEMBI,
oﬁopynosalme H KOMIIOHEHTHI [JJaA HCIOJb30BaAaHHA B  Ja3¢pHLIX
000raTUTEJILHBIX YCTaHOBKax

BBOJJHOE 3AMEYAHUE

CymiecTByronye CUCTEMBI JJIi 0OOTaTUTENBHBIX IPOIECCOB C MCIMOJIB30BAHHEM
7a3€poB IENATCA Ha [BE KATETOPHH: TE, B KOTOPBIX paboueit cpenol ABIAIOTCS
mapbl aTOMapHOIO ypaHa, M T€, B KOTOpPBIX pabodeil cpelnod SBISAIOTCS Iapbl
YpaHOBOro coennHeHnsd. OOLMMHI Ha3BaHUAMH AT TAKHX MPOLIECCOB SBIISIOTCS:
nepBas KaTeropus - JIa3epHOE pa3JieJIeHHE H30TONOB IO METOIYy aTOMApHBIX
napoB (AVLIS mmm SILVA); BTOpas KaTeropus - MOJEKYJISAPHBIH MeTOn
nasepHoro pasaeneHus uzoronos (MLIS mwnmu MOLIS) n xumuyeckas peakuus
NIOCPEACTBOM HM30HpaTenpbHOH 1O H3oTomaM nazepHod akrtuBanuu (CRISLA).
Cucremsl, 060pynoBaHHe U KOMIIOHEHTSHI [UIs YCTAaHOBOK JIa3ePHOTO 00OraleHus
BKIIOYAIOT: @) yCTPOMCTBAa [UI1 NOJAYH HAapOB METALIMYECKOTO ypaHa (Iis
n36upaTeNnbHON (HOTOMOHU3AIIMN) WIH YCTPOHCTBA IJIs MMOJa4Yd MApOB YPAaHOBOTIO
coenuHeHus  (And  GOTONMCCOLMAIMM  WIM  XHUMHYECKOH  aKTHBAIlMH);
b) yctpolicTBa 1715 c60pa 060raIeHHOro U 00EIHEHHOTO METAILTHYECKOTO YpaHa
B KayecTBe "MpOAyKTa" M "XBOCTOB" B NEPBOH KaTErOpHH M YCTpOMCTBAa st
cOOpa pa3lIOKEHHBIX MM BBIIEIINX H3 PeaklHM COCAWHEHUN B KauecTBE
"mpoaykra" M HeoOpabOTaHHOrO MaTepHana B KadecTBe "XBOCTOB" BO BTOPOM
KaTeropuy; ¢) paboume ja3epHbIE CUCTEMBI U1 M30UPATEIBHOTO BO30YKIEHUS
U30TONOB ypaHa-235; u d) obopynoBaHue Il MOATOTOBKH MOAAYH ¥ KOHBEPCHH
NpOIyKTa. BCeacTsue cI0KHOCTH CIIEKTPOCKOIINH aTOMOB U COCTUHCHUIA ypaHa
MOKET NOTPeOOBaTLCs HCIOJIb30BAHUE JIO00H M3 psilia WMEIONMXCS JIA3ePHBIX
TEXHOJIOTHIA.
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S.7.1.

5.7.2.

5.7.3.

IMOACHUTEJIBHOE 3AMEYAHUE

MHorne ©3 KOMIIOHEHTOB, MNEPEYHCIEHHBIX B 3TOM pas3jene, BCTYNAlT B
HETIOCPEJCTBEHHBIM KOHTAaKT C MapaMM METAUINYECKOTO YypaHa WIH C
JKUJKOCTBIO, WIIH C TEXHOJOTHMYECKUM ra3oM, coctoammuM U3 UFg unu cMecHu u3
UF¢ n npyrux razos. Bce nNOBEpXHOCTH, KOTOPHIE BCTYNAIOT B KOHTAKT C YPAHOM
unu UFs, [DONHOCTBIO H3rOTOBIEHB M3 KOPPO3HECTOWKHX MATepHaOB HIIH
3alMINCHb IOKPBITHEM M3 TaKMX MaTepHAJIOB. Ans neneit pasnena,
OTHOCAIIETOC K KOMIOHEHTaM OOOpYyNOBaHUS I JIa3€PHOTO OGOralleHHs,
MaTepuansl, CTOMKME K KOPPO3HM, BBI3BIBAEMON MNapaMH WIH >XHIKOCTAMH,
COJEPKAIUMMH METAJUIMYECKUH ypaH MJIM YypaHOBBIE CIUIAaBBI, BKIHOYAIOT
IIOKPHITBIH OKCHIOM HTTpHs TIpaduT M TaHTal; W MaTEpHalbl, CTOHKHE K
Koppo3uH, Bbi3bIBaeMON UFs, BKMOYalOT Meab, HEPXKABEIONIYI0 CTajb,
aJIOMMHUM, aTIOMHHHEBBIE CIUIAaBBl, HUKENh WM CIUIaBbI, cogepxamude 60%
Hukels u 6onee, U croiikue k UFg monHOCTBIO (HTOPHPOBaHHEIE YIIEBOIOPOIHBIE
HIOJIUMEPHL.

Cucrembl Boinapusanus ypana (AVLIS)

CnenvanpHO NpeIHa3HAUeHHbIE MM MOATOTOBJICHHBIE CHCTEMBI BHIApHBaHHS
ypaHa, KOTOPHIE COAEP)KAaT BBICOKOMOILUHBIE IIOJOCOBHIE WJIH PaCTPOBBIE
9JIEKTPOHHO-JTy4YeBBIE TYLIKH C IEepeaaBaeMOil MOIIHOCTBIO Ha MMIIEHb Oolee
2,5 xBt/cMm.

Cucremsbl 1J11 06padoTKH KUAKOMeTAINYECKOro ypana (AVLIS)

CHCIIHaHBHO NMp€AHa3HAYCHHBIE HJIH ITOATOTOBJICHHBIC CUCTCMBI 1A 06p360TKI/I
KHUAKOro MeTajlia i PpaciuiaBJICHHOIO YpaHa MM YPaHOBBIX CILIABOB,
COCTOSIINE U3 TUTICH U OXJIAXKAAIOWIETO 060py110BaH1/m JIIS TUTJICH.

IMOsACHUTEJIBHOE 3AMEYAHUE

Turmm m apyrue KOMIIOHEHTH! 3TOH CHCTEMBI, KOTOpHle BCTYNAIOT B KOHTAKT C
paclylaBIeHHBIM YpaHOM MWIM YPaHOBBIMM CIUIABAMM, M3TOTOBJIEHBl U3
KOPPO3MECTOMKNX M TEPMOCTOMKMX MaTepHaJIOB WM 3aLIUILEHHBIX ITOKPHITHEM
U3 TakuX MarepuanoB. IlpmemneMsle MaTepHaibl BKIIOYAIOT TaHTAal, MOKPBITHIHA
OKCHIOM  MTTpuUs TIpadpur, TrpaduT, TIOKPHITHIH  OKHCIAMH  JPYTHX
pEeNKO3EMENBbHBIX 3JIEMEHTOB MIIM UX CMECSIMH.

Arperatel Aja cOopa ''mpoayktra'" u  "XBocTroB'" MeTaLLIMUECKOIO
ypana AVLIS)

CrnenmansHo IpeJHa3sHaYeHHbIE MM [OJArOTOBICHHBIE arperatsl s cbopa
"mpoxykra" 1 "XBOCTOB" METAJUIMYECKOTO YpaHa B XKUIKOW WM TBepAoH popme.

IMOACHUTEJIbBHOE 3AMEUYAHUE

KoMnoHEeHTHI 3THX arperaToB H3rOTOBJIEHB! H3 MaTepHAaOB, CTOMKHX K HarpeBY H
KOPpPO3HH, BHI3BIBAEMOW MMapaMH METAJUTMYECKOrO ypaHa WM KUAKOCTBIO, MM
3aMIUIIECHE] TOKPHITHEM M3 TaKMX MaTepHalIOB (TaKHMX, KaK IIOKPHITHIH OKCHIOM
UTTpHUS TpadUT WIK TaHTa) U MOTYT BKIIOYATh B ceds TpyOOIIpOBOMbI, KilaNaHbl,
mTyuepa, "xenoba", BBOIb!, TEINIOOOMEHHUKH M KOJIIEKTOPHBIE INIACTHHEI LA
MarHuTHOTO0, JJIEKTPOCTaTUYECKOrO UIIU IPYTHX METOMOB Pa3fe/ICHHUS.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pa3peanrteasHoro moayis (AVLIS)

CneunansHO NpeIHA3HAYEHHBIE MM TOATOTOBJICHHBIE IUIWHAPUYECKHE WU
NpSAMOYTOJIbHBIE KaMephl Ui TOMEHIeHWs B - HMX MCTOYHMKA TIapoB
METAUIHYECKOTO YpaHa, 3JIEKTPOHHO-IY4eBOH MYIIKH U KOJJIEKTOPOB "Mpoaykra”
1 "XBOCTOB".

IMTOACHHUTEJIBHOE 3AMEYAHUE

OTH KOXyXM HUMEIT MHOXECTBO BXOJOHBIX OTBEPCTHH Ui  TIOJAYH
3JIEKTPOIIUTAHUS M BOJBI, OKHA JJIS NA3€PHBIX NYYKOB, COSOHHEHUH BaKYYMHBIX
HAacoCOB, a TaKXe VIS JUarHOCTHKH M KOHTPOJS KOHTPOJBHO-HU3MEPHTEIbHBIX
npubopoB. OHH UMEIOT NPUCTIOCOOJEHUS I OTKPHITHS U 3aKpBITHA, YTOOBI
obecnieuuTh 06CITY’)KHBaHHE BHYTPEHHHUX KOMIIOHEHTOB. '

CaBepx3ByKOBBI€ paclIMpUTe/bHbIE comia (MLIS)

CrneunanbHO  IpeJHA3HAYCHHblE WIH  IOATOTOBJIECHHBIE  CBEPX3BYKOBBIE
pacluMpHTeNBHBIE comla 11 oxnaxaeHus cmeceil UFg un Hecymero raza go 150 K
MM HUXKE B Koppo3necToikue K UFs.

Konanexkropsl npoaykTa natugropucroro ypana (MLIS)

CnemanbHO TIpeHa3HA4YEHHbIE WM TOATOTOBJECHHBIE KOJUIEKTOPHI TBEPAOTO
npoxaykra natudropucroro ypana (UFs), cocrosiye u3 ¢GuibTpa, KOMLIEKTOPOB

YIapHOT0 HJIM LIMKJOHHOIO THIIA MJIM UX COYETaHUHN U KOPpO3UECTOMKHUE K cpene
UF5/UFé.

Komnpeccopsl UF¢/necymero raza (MLIS)

CrnenmanbHO NnpeHa3sHA4YEHHBIE Ui MIOATOTOBJIEHHBIE KOMIPECCOPHI A1 CMecei
UFs n Hecymero rasa g JMTenbHol skcruryarauud B cpene UFs. KomnoneHTs
3TUX KOMIIPECCOPOB, KOTOPBIE BCTYMAalOT B KOHTAKT C HECYIIHM TFa3oM,
H3TOTOBJIEHB! H3 Koppo3uecToMkHX K UF¢ MarepuasioB WIM 3alIMINEHBI
NIOKPBITHEM M3 TaKHX MAaTEPHAJIOB.

YniaorHeHus Bpamawnuxcs sajos (MLIS)

CrennajbHO  NpefHa3HAa4YeHHBIE  WIM  TOATOTOBJIEHHBIE  YILIOTHEHHSA
BpalalOUIMXCs BAllOB, YCTAHOBJICHHBIE Ha CTOPOHE TIOAAaYH U Ha CTOPOHE BHIXOa
JUIA YIJIOTHEHMs Bajla, COENUHSIOIIETO POTOpP KOMIIpeccopa ¢ MPHBOIHEIM
JBUraTeeM, ¢ TeM d4YTOOBl  OOECIEeUUTh HAIEe)KHYH)  TEePMETH3ALHIO,
NPEAOTBPALIAIOLLYIO BBIXOJ TEXHOJOTMYECKOTO ra3a WK HaTeKaHHe BO3AyXa WU
YIUIOTHAIOUIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KoTopas 3amojiHeHa
cMmecsto UF¢ 1 Hecytero rasa.

Cucrems! ¢propupoanus (MLIS)

CnennanbHO  IpefHa3HAaUYeHHBIE WM [OATOTOBIEHHBIE  CHMCTEMbI  JUIS
dTopupoBanus UFs (8 TBepaom coctosHun) B UFg (ra3).
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5.7.10.

5.7.11.

INOACHUTEJIbBHOE 3AMEYAHUE

OTH cucTeMbl NpenHasHayeHsl U GropupoBanus cobpannoro mnopomuka UFs B
UF¢ B nenax mocnemyrouero coopa B KoHTeiHepax NPOAYKTa WIH [UId IOJAYH B
omoku MLIS mns gomonnurensHOro oboramieHds. IIpH DpUMEHEHHH OIHOTO
MOAXO0Aa peakius GTOPUPOBAHUSA MOXET OBITH 3aBEplIeHA B MpefesiaX CHCTEMBI
pasfeneHus HU30TOIOB, IZIe MAET Peakiys M HEMOCPEACTBEHHOE H3BJICYCHHE H3
KOJUIEKTOpoB "mponykra"”. Ilpu mpumeHeHuH apyroro moaxopa mopouok UFs
MOXXET OBITh M3BJICYCH/TIEPEMELIEH U3 KOJUICKTOPOB "MPOAYKTa" B MOAXOISAIIMI
peakTop (HanmpuMep, peakIop ¢ NCEBJOOXIDKCHHBIM CJIOEM KaTajlu3aTopa,
TETHKOUANBHBIA pEaKTop WM KapoBasi OamiHs) B Hensx ¢ropupoBanus. B
00oMx coy4asx HCIoib3yeTcs o0OpyIOBaHHE JUI XpaHeHHs W IepeHoca (ropa

(MM OpYrHX NpUeMIIEMBIX (TOPUPYIONMX PEarcHTOB) M /s c6opa U IepeHoca
UFs. '

Macc-cnexTpomerpbl/ucrounuku nouoB UF¢ (MLIS)

CnenuanbHO mpegHa3HaYyeHHBIE WM TOATOTOBJICHHBIE MATHHUTHBIE MM
KBaJIPYyIOJbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTL MPAMOH OTOOP
po0 nojaBaeMoit Macchl, "mpoaykTa" MWK "XBOCTOB" U3 razoBbiX NOTOKOB UF¢u
o0saaaronye NOIHBIM HaOOPOM CIIEIYIOIUX XapaKTePUCTHK:

1. ViensHas paspemaioniasg ciocOOHOCTH 10 Macce cBbilre 320;

2. Conep)xaT HCTOYHUKH HOHOB, H3TOTOBJICHHBIC W3 HHUXpOMa HWJIH MOHCIIA
NIIH 3alAIICHHBIC ITOKPBITUEM U3 HUX, WJIM HUKCITHPOBAHHEIC,

3. CopnepxaT HOHU3ALMOHHbIE HCTOUHHKU ¢ 60MOAapAUPOBKOH 3NCKTPOHAMH;
4.  CopnepxaT KOJUIEKTOPHYIO CHCTEMY, IIPUTOAHYIO JJI H30TOMHOTO aHAJIN3a.
Cucremsl nogaun/cuctemMb! 0TBoA2 "'mpoaykra’ u "xsocros' (MLIS)

CnenpanbpHo NpE€OAHA3HAYCHHBIE WK  IIOJATOTOBJICHHBIC TEXHOJOTHYECKUC
CUCTCMbI HJIH 060pyIIOBaHHC I 000OraTHTEIBHEIX YCTAaHOBOK, H3TrOTOBJICHHEIC
u3 I(OppO3I/ICCTOI71KI/IX K [IF6 MaTCpuanoB, HWIH 3alIUUICHHBIX ITOKPBITHCM H3
TaKuX MaTCpHaIOB, BKIIIOYAIOIITHE:

a)  MHUTAIOIHAE aBTOKJIABBL, NMEYH WM CHCTEMBI, MCIOJB3yEMBIE IS TONAYH
UF, n1a npouecca oboranieHus;

b)  mecybGimmartophbl (WK XOJOIHBIE JIOBYIIKH), HCIIOIb3YyeMbI€ IS BBIBEICHUS
Harpetoro UFs wu3 npouecca oboramieHHss A NOCIEAYIOILETO
IIepeMEILEeHuU;

C)  CTaHUMH OTBEPXKACHHUA WIH O)KWXKEHHS, Hcnonb3yeMsle s BeiBeAcHH UFg
M3 mpoiiecca odoramenus myreM ckatus u nepeBojga UFg B xuaxyo wiu

TBEPAYIO Qopmy;

d) cranmuu "nponykta" WM "XBOCTOB", HCIOJB3yEMbIE U MEPEMEIICHUS
UFe B KOHTEHHEPBI.
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5.7.12.

5.7.13.

5.8.

Cucrembl otaeienusa UFg ot Hecymero raza (MLIS)

CneumanbHO TpeJHa3HAYECHHBIE WIM HOATOTOBJICHHBIE TEXHOJOTMYECKHE
cuctems! s otaenenns UFg ot Hecymero raza. Hecymmm razom mMoxer ObITh
a30T, aprOH WJIH JIPYTo# ras.

INOSAACHUTEJIBHOE 3AMEUAHHE
OTH cUCTEMBI MOT'YT BKIIIOYATh TaKO€ 000OpYJOBAHHUE, KaK:

a) KpHOTeHHBIE TEIUIOOOMEHHHKH HJIM  KPHOCENaparopbl, CIOCOOHBIE
co3naBaTh TeMnepaTypsl -120°C uinu MeHee, UM

b)  0JIOKH KPHOTEHHOTO OXJIAXKICHUS, CIOCOOHBIE CO3/1aBaTh TEMIIEPATYPHI
-120°C unu meHee, NI

c)  xonoxusie noBymku UFg, cnocoOHbIe co3naBath Temneparypsl -20°C uin
MeHee.

JlazepHbie cuctembl (AVLIS, MLIS u CRISLA)

Ha36p51 WIH JIa3€pHbIE€ CHUCTEMBI, CIICHHAIBHO TNPE€IHA3HAYCHHBIC WA
MOATOTOBJICHHBIC 111 pa3aCICHUA U30TOIIOB YpaHa.

INOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cucreMma npouecca AVLIS 0ObIYHO COCTOMT M3 IOBYX JIa3€poB: Ja3epa
Ha Iapax MeIM M Jlasepa Ha Kpacurtenax. Jlazepnas cucrema ana MLIS o6s1ynO
COCTOMT M3 nasepa, pabortaromero Ha CO; HIM SKCHMEpPHOTO Jlazepa H
MHOTOXOJOBOH ONTHYECKOH SA4YECHKH € BpAINAIOUIMMMCS 3epKajlaMH Ha obeux
cTopoHax. /[l j1a3epoB MIIM JIa3epHBIX CHCTEM Npu 0060MX mpoueccax Tpedyercs
CTabMIIN3aTOp CHIEKTPOBOM YacTOTHl i paboThl B TEYEHHE JUIUTEIBHBIX
NEPHOAOB BPEMEHU.

CnenuajabHo NMpeAHasHAYCHHbIC HJIN NOAroTOBJICHHBIC CHCTEMBI,
oﬁopynona}me M KOMNOHEHTHI st MCHOJIL30BAHHSA HA 000raTHTEJILHbIX
YCTaHOBKAX C INIA3MCHHBIM pPa3ac¢jICcHUCM

BBOJHOE 3AMEYAHUWE

IIpu npouecce MIa3MEHHOTO pasjelieHus Mla3Ma, COCTOAINAs W3 MOHOB YpaHa,
IPOXOOUT Yepe3 JIJIEKTPUYECKOE I10JIe, HACTPOCHHOE Ha 4YaCTOTy HOHHOTO
pe3oHaHca ypaHa-235, ¢ TeM 4TOOBl OHH B IIEPBYIO OY€pEb MOVIOLIAIH 3HEPTHIO
¥ YBEJIMYMBAJICS JUAMETP MX MITonopooOpasHbIx opout. HMoHBI ¢ mpoxoxaeHneM
no OomblleMy [UaMETPY 3aXBaTHIBAIOTCS I OOpa3oBaHHA  MPOIYKTA,

oboraimeHHoOro ypana-235. IInasma, Kkotopas o6pa3oBaHa TIOCPEICTBOM
HOHM3AllMd YPAaHOBOIO I1apa, COILEPXKUTCS B BaKyyMHOW KaMepe C MarHHTHBIM
oJIeM BLICOKOIA HanpPsKEHHOCTH, o0pa3oBaHHBIM € MIOMOIIBIO

CBEPXNPOBOJIAIICTO MarHura. OCHOBHBIE TEXHOJOTHYECKHE CHCTEMBI Impouecca
BKJIIOYAKT CUCTEMY I'CHCpAllNH ypaHOBOﬁ HJIa3MBbl, paSIIeJII/ITCJIBHHﬁ MOAYJb CO
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5.8.1.

5.8.2,

5.8.3.

5.8.4.

5.8.5.

5.8.6.

CBEPXIPOBOIALIMM MarHMTOM M CHCTEM H3BIEYCHHS MeTauia ans cOopa
"npoxykra" u "XBOCTOB".

MHKpOBOJIHOBble HCTOYHHUKH IHEPIHH H AHTCHHBI

CneunanbHO  npefHa3HAYeHHBIE WA TIOJATOTOBICHHBIE  MHKPOBOJIHOBBIE
WUCTOYHMKH OSHEPTMM M AHTEHHBl U1 TEHEpalMd WIH YCKOPEeHHS HWOHOB H
obnajalole CclenyIOLIMMH XapakTepucTHKamu:  4dactora Beime 30 I'Tu wu
CpeaHss BEIXOAHAs MOLIHOCTD A FeHepauuu HoHoB G6onee S50 xBrT.

CoJieHouabl 115 B30y KAeHHsI HOHOB

CneunanpHO mnpeqHa3HaYeHHBIE W/IM TOATOTOBJIEHHBIE COJCHOMABI  JUIs
paanoyacTOTHOTO BO30YXKIEHUS HMOHOB B quama3oHe 4yactoT Oomee 100 k' u
criocoOHbIe paboTaTh pu cpennei MomuHocTu 6omee 40 kBT.

CucreMbl reHepady YPaHOBO# IIa3MBbl

CnenuanbHO TIpeNHa3HAYCHHBIE WIM TOArOTOBJICHHBIE CHCTEMBI TI'€HEpaldH
YPaHOBOH IJ1a3MBl, KOTOPBIE MOTYT COJIEP>KaTh BEICOKOMOIIIHBIE MOJIOCOBHIE HIIH
pacTpoBBIE 3JEKTPOHHO-IyYeBBIE MYMIKH C IIepelaBaeMOH MOIIHOCTBIO Ha
MuIIeHp oonee 2,5 kB1/cm.

Cucrems! 11 00pa00oTKH JKHAKOMETANINYECKOr0 ypaHa

CneumnaisHo NpEAHA3HAYCHHBIE UJIM TIOATOTOBJICHHBIE CUCTEMEI JJIA 06pa60T1<p1
KUAKoro Mertania I8 pacllyIaBJICHHOIO YypaHa HIM YpPaHOBBIX CILIABOB,
COCTOSINHE U3 TUMICH U OXJIAKIAFOLIET0 060p}’I[0BaHI/I$I JIJISL THUTTIEH.

IMMOACHUTEJIBHOE 3AMEYAHUE

Turmu m Opyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOPbIE BCTYHAIOT B KOHTAaKT C
pacIUIaBIeHHBIM YpaHOM MM YPaHOBHIMH  CIUIABaMH, HW3TOTOBJIEHBI U3
KOPPO3UECTOMKNX M TEPMOCTOHKMX MAaTEPHAIOB WM 3alIWINEHBI IIOKPHITHEM H3
Takux MaTepuanoB. IIpuemiieMble MaTepHaibl BKIIOUYAIOT TAHTAJ, TOKPBITHIH
OKCUJIOM  UTTpusa TIpabur, rpaduT, TOKPHITBIH  OKHUCIAaMH  JAPYIHX
PEeAKO3eMENBHBIX 3JIEMEHTOB HIH UX CMECSAMHU.

Arperathi s coopa "'mpoaykTta" u ""XBOCTOB' MeTaJLINYECKOro ypana

CnemyanbHO NpenHa3HAUYeHHBIE WM TIOATOTOBIEHHBIE arperatel Uil cbopa
"mpoxykTa" ¥ "XBOCTOB" IUIs METaJUIMYECKOTO ypaHa B TBepaod dopme. It
arperatsl Ui cOOpa HM3rOTOBIEHBl W3 MAaTEepHAlOB, CTOMKHX K HAarpeBy M
KOppO3HH, BBI3BIBACMOI IapaMH METaJlIMYECKOro ypaHa, TaKuX, Kak rpadwur,
NOKPHITHIT OKCHIOM HTTPHS, WM TAHTAJ, WIH 3aIIUILEHB] IOKPHITHEM H3 TaKHX
MaTepHaJIOB.

Kokyxu pazgennTeabHOro MOayJIst

]_[I/IJII/IHI[pI/I‘ICCKI/IC KaMCpBhI, CIICHHAAIBHO IIpeaHa3Ha4YCHHBIC WX NNOATOTOBICHHEBIC
JUI1  HUCTOJB30BaHHA Ha 00OTaTHTENbHBIX yCTaHOBKax ¢ ILIa3MEHHBIM
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5.9.

5.9.1.

pa3iefieHueM, Ui TIOMEIIeHWs B HUX HCTOYHUKA YPaHOBOM IUIa3MBl,
3HEPreTUYECKOr0 COJICHOMAA pajHOYacTOThl M KOJUIEKTOPOB '"mponaykra" u
"XBOCTOB".

NNOACHUTEJIBHOE 3AMEYAHUE

OTH  KOXyXH MMEIOT MHOXECTBO BXOJHBIX OTBEpCTMH Ui  IOAa4M
3NEKTPONUTAHUS, COSAMHEHHH au(PY3HOHHBIX HAcOCOB, a Takxke s
OUarHOCTHKH M KOHTPOJISI KOHTPOJIBHO-U3MEPHTEIIBHBIX NPUOOpoB. OHU MMEIOT
IpUCIIOCOOTIEHHS 11 OTKPBITHS M 3aKPBITHS, YTOOBl 00ECIIEYUTh O0CITY)KHBaHHE
BHYTPEHHHUX KOMIIOHEHTOB M U3rOTOBJICHbI H3 COOTBETCTBYIOLIMX HEMarHUTHBIX
MaTepHanoB, TaKHUX, KaK HEPKaBerolIas CTalb.

CnenuaabHO NpeaAHaAZHAYCHHDbIC HJIN MOATrOTOBJICHHDBIC CHCTEMBI,
oﬁopyzlosalme H KOMHOHEHTHLI [/ HCIOJb30BAHHMA HaAa YCTAaHOBKaX
JIEKTPOMATHUTHOIO o0oramenns

BBO/IHOE 3AMEYAHUME

IIpH 33€KTPOMArHNTHOM MNpOLIECCE MOHBI METALNIMYECKOTO ypaHa, MOJyYeHHBIE
MOCPEACTBOM HMOHHM3allMM MNHTamolero marepuana u3 coneil (o6eruHo UCly),
YCKOPAIOTCA M IPOXOIAT 4Yepe3 MarHUTHOE IoJie, KOTOPOE 3acTaBlIA€T HOHBI
pa3sIUYHBIX M30TOMOB MPOXOAMTH MO Pa3NUYHBIM HampapieHUsSM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMAarHUTHOIO  H30TONHOTO  Cemaparopa  sBJISIOTCS:
MarHUTHOE IIOJIe A OTKJIOHEHUs/pa3lieiecHUss HM30TOINOB HOHHOTO TMy4Ka,
HCTOYHHKA HOHOB C €r0 CHCTEMOH YCKOpPEHHS, M CHCTEMBI cOOpa OTHEeNIEHHBIX
HMOHOB. BcromorartenbHble CHCTEMBI Il 3TOrO IpoLEcca BKIIOYAIOT CHCTEMY
CHaOXEHUST MAarHUTHOW OJHEprued, CHUCTeMbl BBICOKOBOJIFTHOTO IHTaHUS
HUCTOYHUKA HOHOB, BaKyyMHYI0 CHCTEMY H OOIIMPHBIE CHCTEMBl XHMHYECKOM
0o06paboTkM IS  BOCCTaHOBJEHHS MPOAYKTa M  OYHCTKH/pEreHepanuu
KOMITOHEHTOB.

3J]eKTp0MaFHI/lTHl>Ie cenapaTopsl H30TONMOB

3HCK’I‘pOMaFHI/ITHBIe cenapaTopsl U30TONOB, CICHHUAIIEHO NPECAHA3HAYCHHBIC HIIU
IIOATOTOBJICHHBIC Ui pasaelcHusas HW30TONOB YypaHa, H 060py11013aH1/1e n
KOMIIOHCHTHBI IJIA 3TOT 0, BKIIHOUAs:

a)  HcTOYHHUKM HOHOB

CrnennanbHO TNipefHa3Ha4YeHHBIE WIH ITOATOTOBJCHHBIE OTHENBHBEIE HIIH
MHOTOYHUCIICHHBIE HMCTOYHUKH HOHOB YpaHa, COCTOSIIHE W3 HCTOYHHKA
napa, HOHM3aTOpa U  YCKOpUTENs TMydkKa, H3TOTOBJIEHHBIE M3
COOTBETCTBYIOIIIMX MAaTEpHAlOB, TakHX, KaK rpadHT, Hep)KaBeromas CTalb
WM MeZlb, U CIIOCOOHBIX 06ecrednBaTh OOIUMA TOK B IydKe HOHOB 50 MA
unu Goee.

b)  Komiekropsl HOHOB

KOJIJ'ICKTOpHBIe IUIaCTUHBL, UMEIONIME [BC HIM Oojiee INENH H riasa,
CIIENHUATIBHO NPE€AHA3sHAYCHHBIC HJIM IIOATOTOBJIEHHLIE JId c6opa ITy4YKOB
HOHOB 06OI‘aIJ.ICHHOI‘O u obOexHEHHOTO YpaHa HW H3rOTOBJICHHBIC W3
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5.9.2.

5.9.3.

COOTBCTCTBYKOILIUX MATCPHAJIOB, TaKHX, KakK I‘pa(bI/IT WA HEpXKaBCHoLIas
cTajib.

c)  BakyyMHbIe KOXYXH

CrnenunanbsHO IpeAHa3HAuYEHHBIE WM MO OTOBICHHBIE BaKYyMHBIE KOXYXH
JUIs  JJIEKTPOMArHUTHBIX  CENapaTOpoB  ypaHa, M3TOTOBICHHBIE W3
COOTBETCTBYIOIIIMX HEMAarHUTHBIX MaTCPHAOB, TAaKUX, KaK HepKaBelollas
CTajlb, ¥ IpeHa3HaYeHHbIe 1)1 paboThl pu nasienuu 0,1 [Na wmm Hioke.

ITOACHUTEJIBHOE 3AMEYAHUE

JTH KOXYXH CIEeUUAJbHO MNpeJHa3HaudeHBl [UIs IMOMEIIeHHs B HUX
UCTOYHUKOB MOHOB, KOJJICKTOPHBIX TUIACTHH M  BOJOOXJIAXIAEMBIX
BKJIQJIBIIICH U UMEIOT IPUCTIOCOONEHHS IS COeMUHEHHI Tu(GHY3HOHHBIX
HAaCOCOB U MpPHUCNOCOONEHHMS Ui OTKPBITHS M 3aKpBITHS B IEIIX
W3BJICUEHUS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarauTHble NOTIOCHBIE HAKOHEYHHKH

CnenuanpHO TNpeJHAa3HAYEHHBIE WM IOATrOTOBJICHHBIE MarHUTHBIE
HOJIIOCHBIE HAKOHEYHHUKH, MMEIOIIHe AuaMeTp Oonee 2 M, HCHOJIb3yeMbIe
Ui o0ecneyeHuss MOCTOSIHHOTO. MarHUTHOTO TOJs B 3JIEKTPOMAarHUTHOM
cemapaTope H30TOMOB M NS TIepEHOCAa MAarHUTHOTO TMONSA  MEXIy
PacToNOKEHHBIMH PSIOM CENapaTOpaMH.

BbicOKOBOJIbTHbIE HCTOYHHKH MHTAHUS

CnenmanbHO NpeAHa3HAaYeHHblE WM IIOATOTOBJIEHHBIE  BBICOKOBOIBTHBIE
MCTOYHHKH NHTAHUA JUIS UCTOYHHMKOB HOHOB, obOjajaromue MOJHBIM HabopoMm
CIIEIYIONIMX XapakTepUCTHK:  MOryT paboTaTh B HENPEPHIBHOM DEXHME,
BeixoaHoe Hanpsokernue 20 000 B unu Gonee, BEIXomHO#M Tok 1 A munu 6osee u
crabmwimm3anus HanpspkeHus meHee 0,01% B TedeHue 8 yacos.

HcTOoYnNKY NUTAHUA JJIEKTPOMArHuToOB

CrneunalipHO TpeIHAa3HA4YeHHbIE MM TOATOTOBJIEHHBIE MOIIHBIE HCTOYHMKH
IUTaHUA TOCTOSHHOIO TOKAa JUIS 3JEeKTPOMAarHUTOB, OONAfalomMe MOJIHBIM
HaObOpOM CIIEIYIOIMX XapaKTEPUCTUK: BBHIXOAHOH TOK B HENPEPHIBHOM PEXUME
500 A unm Gonee npu Hanpsxenuu 100 B unn Oosnee, ipy cTrabmin3aLuy 1o ToKy
wiy HanpspkeHU1o MeHee 0,01% B Teuenue 8 yacos.

YcTaHOBKH 1JIS MPOM3BOACTBA THAXKEJIOH BOAbI, NeiliTepus M JAeHTEepHEBbIX
COCAHHEHHIAT M 000pyI0BaHHE, CHeUHAJbHO NpeAHA3HAYeHHOE MJIH
NOATOTOBJIEHHOE JIf 3TOr0

BBOJHOE 3AMEYAHUE

Tspkenyro BoAy MOXKHO TIPOU3BOJUTE, HCIONb3Ys pa3inyHble nporecchl. OaHako
KOMMEPUYECKA BBITOAHBIMHM SBIAIOTCS [BAa IIpoliecca: MNPOLECC H30TOIHOIO
oOMena Bomsl M cepoBopopoaa (mpouecc GS) M mpouecc H30TONHOrO oOMeHa
aMMMaKka i BOAOPOAA.
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IIpouecc GS ocHoBaH Ha oOMeHe BOXOpOAa U JAEHTepHUs MEXAy BOJOH H
CEpOBOIOPOAOM B CHCTEME KOJIOHH, KOTOPBIE 3KCIITYATHPYIOTCS € XOJIOJXHOM
BEPXHEHN CEKLMEH U ropsvei HikHeN cekuneil. Bona Tedyer BHU3 10 KOJIOHHaM, B
TO BpeMs KaK CEpOBOAOPOAHBIN raz LUPKYJIUPYeT OT JHA K BEpPIIHHE KOJIOHH.
JUis comeHCTBHS CMELIMBAaHHMIO Ta3a M BOJXBl HMCHONB3YeTCs PsJ ABIPUATHIX
noTKOB. JleWtepuii mepememaeTcs B BOAY IIPH HU3KUX TeMIlepaTypax M B
CepOBOJIOPOX TIPH BBICOKHUX Temmneparypax. OOCorauieHHble eHTepueM ras uiu
BOJa YAAIAIOTCS U3 KOJIOHH TIEPBOH CTYNEHHM Ha CTBIKE TOpSYHMX W XOJIOJHBIX
CeKUMH, U TpoLEecC MOBTOPAETCS B KOJOHHAX cleqyrouel cryneHd. IIpomykrt
mocienHei ¢a3pl - Boma, oboraimeHHas nedtepuem no 30%, HampaBiisieTcs B
IUCTHUIALIMOHHYIO YCTAHOBKY JUIA IPOM3BOACTBA PEAKTOPHO-YHUCTOM TSHXKEIOU
BOZBL, T.€. 99,75% oxucu neiirepus.

B npouecce o6MeHa MeXxXIy aMMHaKOM M BOJIOPOIOM MOXHO M3BJICKATh ACHTEpH
U3 CHHTE3-Ta3a MOCPEACTBOM KOHTAKTa C >KMAKHM aMMHAKOM B IIPUCYTCTBUH
Katanuzatopa. CuHTe3-ra3 mnozaerci B OOMEHHBIE KOJOHHBI W 3aTeM B
aMMHa4YHBIA KOHBepTEp. BHYTpH KOJIOHH ra3 NogHUMAaETCs OT JIHa K BEpLINHE, B
TO BpeMsi KaK >KMIKHH aMMHaK T€4eT OT BEPIUIMHHB KO AHY. [ledTepuii B cuHTe3-
rase JMINAeTCs BOAOPOJAa U KOHUEHTPHPYETCS B aMMHake. AMMHAK NOCTYMaeT
3aT€M B YCTaHOBKY MJI KPEKMHra aMMHaKa Ha JHE KOJIOHHBI, TOrJa Kak ras
cobupaeTcs B aMMHavYHOM KOHBEpTepe Ha BepuinHe. Ha mocienyroumx cTynensx
IPOMCXOIUT JalbHeHIIee o0oralleHue, U NMyTeM OKOHYATEeIbHOH AHUCTHIUISALINH
INPOU3BOAMTCS PEaKTOPHO-YMCTas Tspkenas Boma. llomawa cuHTe3-raza Moxer
OBITH OOECTIEUEHAa aMMHUAYHOH YCTAHOBKOH, KOTOpast B CBOIO OYepetb MOXKET ObITh
COOpYXKE€Ha BMECTE C YCTAHOBKOH Ui IPOMU3BOJCTBA TSXKENOW BOABI MyTeM
M30TONMHOro oOMEeHa aMMHaKka ¥ BOJOpoJa. B mpoliecce aMMHaYHO-BOOPOIHOTO
oOMeHa B KauecTBe HCTOYHHMKA HCXOOHOTO JCHTEpHSA MOXKET Takxke
UCIIOJIb30BaThCs 0ObIYHASA BOJA.

MHorue npeaMeTsl KIH0YEBOro o60py10BaHHs Ui YCTaHOBOK IO IPOU3BOACTBY
TSOHKEJIOW BOJBI, HCIOJB3YIOIMUX IIponecchl GS MiIM aMMHa4HO-BOJAOPOIHOIO
obMeHa, IIMPOKO pacIpOCTPAHEHBI B HEKOTOPBIX OTPACIAX HEeDTEXUMHUECKOH
NIPOMBIIUICHHOCTH. OcobeHHO 3TO KacaeTcs HeOONBIIMX YCTAHOBOK,
ucnonp3yromux mpouecc GS.  OpgHako HeMHorue mpenMeTbl 000pymOBaHHS
ABIAKOTCA CcTaHAapTHBRIMH. [lpomeccst GS M aMMuayHO-BOAOPOJHOTO OOMeEHa
Tpeby10T 06paboTKH GOIBIIMX KOJIHYECTB BOCILIAMEHSIOLINXCS, KOPPO3HOHHEIX U
TOKCHYHBIX JKHAKOCTEH TIPH MNOBBIIICHHOM JaBieHHUH. COOTBETCTBEHHO IIpH
pa3paboTKe CTaHAAPTOB MO MPOEKTHPOBAHHUIO M KCIUTyaTallMH AJIS YCTAHOBOK H
000pyIOBaHHS, HCTONB3YIOIIUX O3TH HPOLECCHl, CIEAYeT YAENAThH OOJBLIOE
BHHMAHHWE TMOAOOPY MaTepHaJioB MU HMX XapaKTEPUCTHKAM C TeM, YTOObI
00eCTIeunTh NJIUTENIBHBIA CPOK CITY)KOBI IPH COXPaHEHUH BBHICOKOM G€30MacHOCTH
U HazexHocTtd. OnpeneneHue MacmTaboB 0OyCIOBIMBAETCSA IIIaBHBIM 00pa3oM
cooOpaXX€HMAMH 3KOHOMHKH M HeoOxomumoctH. Takum obpasoM, Gonbmas
4aCThk PEAMETOB 000PYNOBaHUA U3TOTOBISIETCS B COOTBETCTBHH C TPeOOBAHHAMH
3aKa34MKa.

HaxkoHen, cieayer oTMETHTb, 4TO Kak B mnpounecce GS, Tak W B mpomecce
aMMHA4HO-BOAOPOAHOrO oOMEHa, TpeaMeThl 00OpyaAOBaHHs, KOTOPHIE IO
OTAENBHOCTH HE MNpeIHAa3sHaYeHbl WJIM IIOATOTOBJIEHbl CMEUMANIBHO Uit
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6.1.

6.2.

6.3.

6.4.

TIPOM3BOACTBA TSDKEIOHW BOIBI, MOTYT COOHpaThC B CHCTEMBI, CIEIHAJIBHO
NpeTHa3HAYECHHBIE HIH IOArOTOBIIEHHBIE JJII TNPOU3BOACTBA TSKEIOW BOABL
IlppumepaMu TakuX CHCTEM, IPHUMEHAEMBIX B O0OHMX mpoleccax, SBIISIOTCS
CHCTEMa KaTaJIWTHYECKOTO KpPEKUHTa, HCIOJNb3yeMass B Impolecce oOMeHa
aMMHaKa ¥ BOLOpOJa, U TUCTWUIILNOHHBIE CHCTEMBI, UCTIOIB3YEMBIE B MIPOLIECCE
OKOHYATEC/IbHOH KOHIEHTPAlMHM TSDKEJIOW BOJBI, MOBOASAILEH €e 10 YpPOBHSA
PEaKTOPHO-YHUCTOM.

IIpenmeTsl  0o6OpydoBaHMS, KOTOpBIE CIHENHANbHO IpPEJHA3HAYEHBl HWIIH
TIOTOTOBCHBI JJIs MPOU3BOJICTBA TSHKENOW BOIBI IMyTEM KCIONB30BAHUA KOO

pouecca oOMeHa BOIBI U cepoBOIOpPOaAA, b0 npouecca oOMeHa aMMHMaka W
BOOOpPOaa, BKIIIOYAKOT:

Boao-cepoBogopoaHbie 00MeHHBIE KOJTOHHbI

OOMEHHBIE KOJOHHBI, H3rOTaBIMBAaeMble M3 MEIKO3EPHHCTOH YIJIEPOAHCTOH
cramm (manpumep, ASTM AS516), mmamerpom or 6mM (20 dyroB) mo 9 M
(30 ¢dyroB), KOTOpBIE MOTYT S3KCIUTyaTHpOBAaThCS NPH AABICHHU CBBIIIE MIIH
paBHoM 2 MIla (300 ¢pyHT/KB. AIOHM) U UMEIOT KOPPO3HOHHBIA JOMYCK B 6 MM
iy 6onblIe, CIICIMATIBHO NTPeAHA3HAYEHbl WM [IOATOTOBJIEHBI /I MPOU3BOICTRA
TSDKEJIOW BOJBI TIYTEM HMCIOJIb30BaHMs Mpoliecca U30TOMHOTO OOMeHa BOIBI H
CepOBOIOPOIA.

I'azoayBxH H KOMIIpeccopbI

Opnoctynenuatsle, ManoHamopHble (1.6 0,2 MIla wmm 30 QyHT/KB. q10¥M)
LUCHTpOOEKHBIE  ra30dyBKH  HMIM  KOMIPECCOPHl  [UIf  LHPKYyISUUN
cepoBOJOpOAHOro rasa (T.e. rasa, comepxamero 6onee 70% H,S), cnenmnanbao
IIpeIHa3HAYEHHBIE WJIH TOATOTOBIEHHBIE [N NPOU3BOACTBA TSDKEIOH BOJIBI
IyTE€M UCIOJIB30BaHMUA Npoluecca 0OMeHa BOJBI H CEPOBOIOPOJAA. DTH Ia30LyBKH
WIIH KOMIIPECCOPHI MMEIOT NPOU3BOIUTEIBHOCTD, NPEBHIIAIOIIYI0 HIM PaBHYIO
56 M’/c (120 000 ky6.gyT/MHH) TpH  OKCIUIyaTalld¥  MOJ  JABJICHUEM,
npeBslmaronmM Wid pasHeM 1,8 MIla (260 ¢ynt/kB. mioiiM) Ha BXone, U
cHa0XeHB! CallbHUKAaMH, YCTOHYMBBIMH K Bo31eHCTBUIO H)S.

AMMI/la‘lHO-BOJIOPOIlele 0o0MeHHbIe KOJIOHHBI

AMMHMaYHO-BOJOPOJHBIE OOMEHHEIE KOJIOHHBI BBICOTOH Oonee unu paBHO# 35 M
(114,3 ¢pyroB) muamerpoM ot 1,5 M (4,9 dyroB) mo 2,5 M (8,2 dyTOB), KOTOpEIE
MOTYT O3KCIUTyaTHPOBaThCS IOJ  naBlieHWeM, npesbilaronmmM 15 Mlla
(2225 ¢ynr/kB. qI0iiM), CHEHMAILHO TNpEeIHA3HAYCHHBIC MW IIOATOTOBICHHBIE
JUIS TIPOM3BOJCTBA TSDKEIOW BOABI MyTEM HCIOJIB30BaHUA Ipoliecca OOMeHa
aMMHaKa 4 BOJOpOZa. OTH KOJOHHBI UMEIOT TakKe IO MEHBIIEH MEpe OIHO
O0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO XKE IWAMETpa, YTO M LHMINHApUYECKas
YacTh, Yepe3 KOTOPYIO MOTIYT BCTaBJIATHCS WIHM BBIHUMATHCA BHYTPEHHHE 4acTU
KOJIOHHBI.

BHyTpemme YacTH KOJOHHBI H CTYIICHYATbIC HACOCHI

BHYTpeHHI/Ie JacTHu KOJIOHHBI H CTYIICHYATHIC HaCOChI, CIICHHAJIBHO
NpeOHa3HAYCHHBIC WA IIOATOTOBJICHHBIC JIsi KOJIOHH JUIA IIPpOH3BOACTBA
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6.5.

6.6.

6.7.

TSOKEIIOH  BOJBI nyréeM HUCHOJNB30BaHHA Ipoueccca aMMHAYHO-BOAOPOIAHOIO
obMeHa. BHYI’peHHI/Ie 9aCTHU KOJIOHHBI BK/IIOYAI0T CNIEHHAJIbHO NPEAHA3HAYEHHBIE
KOHTAKTOPbI MCEXIOY CTYIECHSIMHU, COﬂeﬁCTBYIOIIIHe TCCHOMY KOHTAKTy ra3a H
KHIKOCTH. CTyTICanTBle HACOChl BKJIHOYAKT CICHHAJIBHO NpEaHAa3HAYCHHBIC
NOrpy>ka€Mpl€ B KUIAKOCTL HACOCHl Ui UHPKYISAOHWH KHUIKOrO aMMHAKa B
npeaciaax obobpema KOHTAaKTOPOB, HAXOAAIIUXCSA BHYTPH CT}’HGHCI‘/’I KOJIOHH.

Y CTaHOBKH JJIsl KpE€KHHIra aMMHakKka

YCTaHOBKM [ KpEKUHTa aMMHaka, OKCIUIyaTHpyeMBIE TOI JIaBJICHHEM,
npeBplmalomKMM  uad - paBHeIM 3 MIla (450 GyHT/KB. m10#M), CHELMAIBHO
IpeaHa3Ha4YeHHbIE WM TOATOTOBJIEHHBIE [ TNPOU3BOJICTBA TSDKEIOH BOIBI
IyTeM HCIOJIb30BaHUA NpoIecca U30TOMHOTo 0OMEHa aMMHaKa U BOJOpoJa.

Hu¢pakpacHble aHAIN3ATOPbI NOTJIOLIEHUSA

HndpakpacHble aHaIM3aTOPHl MOTJIOIIEHHS, CIIOCOOHBIE OCYINECTBIIATH aHATH3
COOTHOLICHHS MEXy BOAOPOIOM U JeHTEpHEM B peajlbHOM MaciiTabe BpeMeHH,
KOI'/1a KOHIICHTpallu! ACUTepHs paBHBI WK npeBbimaoT 90%.

KaramuTHyeckue neuu

Karaimtnaeckue neun ans nepepaboTku o0OTralIeHHOro JEHTepHEBOro rasa B
TSOKETYIO BOJY, CIEIMaTbHO TpEAHA3HAYEHHBIC WM IOArOTOBICHHBIE s
NPOU3BOACTBA TSKEJIOHW BOABI ITyTEM HCIOIB30BaHHA TpOLEcca H30TOMHOTO
oOMeHa aMMHaKa W BOJIOPOJa.

YeTanoBkn  AJ1A KOHBEPCHMM YpaHa H 060py)103a}me, CIenMajJbHO
NpeIHAZHAYCHHOC HJIH MOATOTOBJICHHOEC AJ1M 3TOr0

BBOJHOE 3AMEYAHHME

B ycraHoBkax M cucTemax IUii KOHBEPCUU ypaHa MOXET OCYIIECCTBIATHCS OIHO
WJIM HECKOJIBKO IIPEBPAILECHUH M3 ONHOTO XHMHUYECKOr0 U30TONa ypaHa B IPYroM,
BKJIIOYas: KOHBEPCHIO KOHLEHTpaToB ypaHoBo# pynsl B UO;3, xousepcuro UO;3 B
UO,, xonBepcuro okuceir ypasa B UF,; wmm UFg, koneepcuio UF; B UF,
xoHBepcuio UFs B UFy4, konBepcuio UF,; B MeTtayudyeckuid ypaH ¥ KOHBEPCHIO
¢ropunoB ypana B UO,. MHorue Kio4eBble KOMIIOHEHTH 06GOpYIOBaHHA
YCTQHOBOK JJI1 KOHBEPCHHM YpaHa XapaKTepHBl Ul HEKOTOPBIX CEKTOPOB
XHUMHUYECKOH oOpabaTbiBatolied  NMPOMBINUICHHOCTH. Hanpumep, Buzasl
060opynoBaHHs, HCIOIb3YEMOrO B 3THX IMpoleccaX, MOIYT BKIIOYATh: II€YH,
KapyCelbHBIE TN€YH, PEAKTOPhl C IICEBIOOKHXKEHHBIM CJIOEM KaTalli3aTopa,
XKApOBLIC PEAKTOPHBIE OAalllHW, >XHAKOCTHBIE LEHTPHU(YTH, NHUCTHIUIALHOHHBIE
KOJIOHHBI M XMIKOCTHO-)KHIKOCTHBIE 3KCTPaKIHOHHBIE KOJIOHHBL. OOHAKO He
MHOI'HE€ KOMIIOHEHTbI 000pYA0BaHHS UMEIOTCA B "TOTOBOM BHE"; OOJBIIMHCTBO
U3 HUX JOJDKHBI OBITH TIOATOTOBICHBI COTIACHO TPEOOBaHHUAM H ClieHM(DHKALUAM
3akasyvka. B HekoTopeix ciydasx TpeOyeTcs YUHTHIBATL CIIELHAIBHEIE
IPOCKTHBIE U KOHCTPYKTOPCKME OCOOEHHOCTH [yl 3aIlUTHl OT arpecCHBHBIX
CBOMCTB HEKOTOPBIX U3 oOpabaTriBaeMbIX xumuueckux Bemects (HF, F,, CIF; u
dropunel ypana). HakoHen, clemyeT OTMETHTb, YTO BO BCEX HPOLECCAX
KOHBEPCHH YPaHa KOMIIOHEHTHI 00OpYIOBaHHS, KOTOphIE OTIACIbHO CIIEIMATLHO
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7.1.

7.2.

7.3.

7.4.

7.5.

HC IIp€aHasHa4Y€Hbl WJIM IMOATI'OTOBJICHBI OJI1 KOHBEPCHH YpaHa, MOIYT OBITH
06’be,Z[PIHeHBI B CHCICMBI, KOTOpPBIC CIICHHUAJIBHO TIpEAHA3HAYCHBI HUIIU
NOATOTOBJICHBI 4TI UCII0JIb30BAHUA B HEIAX KOHBEPCHH YpaHa.

CnenmanpHO TIpefHa3HAYeHHble WJIH TMOATOTOBJIEHHbIE CHCTEMbI [
KOHBEPCHH KOHIEHTPATOB ypaHosoii pyasl B UO;

ITOSICHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHnentpatoB ypanoBoit pyasl B UO3 MOXET OCYIIECTBIATHCS
CHAYaja IMOCPEACTBOM pPAacTBOPEHHS DPYAbl B a30THOM KHUCIIOTE M 3KCTPaKUIUH
OYHMIIEHHOIO reKcaruapara ypaHWIIUHATPaTa ¢ NOMOIIbIO TAKOrO pacTBOPHUTEN,
Kak TpuOyTui docdar. 3areMm rekcarmapar ypaHWIIMHHUTpaTa npeodpa3yercs B
UO3 mmbo nocpencTBOM KOHLUEHTPAUWH M ACHUTpAUMH, JHOO NMOCPEICTBOM
HEHTpanu3alMy razoo0pa3HpIM aMMHAKOM IS MOJyYEHHUs TUypaHaTa aMMOHHA C
nocienytomei GpuisTpanueii, Cylkoi 1 KaTbLIUHUPOBAHUEM.

CnenuanbHO npeAHA3HAYEHHbIe MJIH TOATOTOBJIEHHBIE CHCTEMBbI [JIsl
konBepcnu UQO; B UF

I[NOSAACHUTEJIBHOE 3AMEYAHUE

KomBepcus UO; B UFg MoXeT OCYyIIECTBIATECA  HENOCPEACTBEHHO
dbropupoBanueM. Jlns mporecca TpeOyeTcs UCTOYHHMK ra3000pasHOro Gpropa win
TpeX(PTOPUCTOrO XJI0pa.

CnenmnajibHO mnpeJHa3HAYeHHble WJHM MOATOTOBJIEHHBbIE CHCTEMBI IA
koHBepcun UQO; B UO;

MOSACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO3; B UO; MOXeT oCymecTBIATECSA IMOCPEICTBOM BOCCTAHOBJICHHS
UO; razoo0pa3HbIM KPEKHHI-aMMHAKOM HMIIH BOIOPOAOM.

CnenuajpHo TnpeiHAa3HAYeHHbIe WJH NOATOTOBJEHHbIE CHCTEMbl IS
xoHBepcun UO; B UF,

MNOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UO; B UF4 MoxeT ocymiecTBiIAThCsA nocpenctsom peaknun UO; ¢
ra3oo0passeiM ¢GropucteiM BogoponoM (HF) npu remneparype 300-500°C.

CnennajibHO npeAHa3HadYeHHble HJIM TMOATOTOBJICHHBbIE CHCTEMBI JUIS
xoHBepcuu UF, B UF;

MNOACHUTEJIBHOE 3AMEYAHHE

Kongepcus UF,4 B UF¢ ocymecTBiseTcs IOCPeICTBOM 3K30TEPMUYECKON peaKMy
¢ ¢TopoM B peakropHoi OamHe. UFg KOHAEGHCHPYETCS M3 TOPAYMX JIETYYHX
ra3oB IIOCPEACTBOM IPONYCKAHHA IOTOKA raza 4Yepe3 XOJOAHYIO JIOBYIUKY,
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7.6.

7.7.

7.8.

oxnaxnennyro no -10°C. [lna mpouecca TpeOyeTcss HCTOYHHK Ta3000pa3HOro
¢dropa.

CnenuanbHO mpeIHA3HAYE€HHbIE WIH MOATOTOBJICHHbIE CHCTEMbI [Jisl
koHBepcuu UF, B MeTa/uimyeckuii ypaH

IMMOACHUTEJIBHOE 3AMEYAHUE

Kousepcuss UF4; B MeTasIM4ecKHH ypaH OCYHIECTBIAETCS IOCPEICTBOM €r0
BOCCTAHOBJICHHSI MarHueM (KpYIHBIC MApTHH) WIH KaJbllMeM (Majible TIapTHH).
Peakums ocymiecTBiseTcs IPH TeMIepaTypax BhIIIE TOYKHM IJIaBJICHUS ypaHa
(1130°C).

CnenMajIbHO TNpeAHa3HA4YeHHble MJM MNOATOTOBJIEHHbIE CHCTEMBI Js
xousepcuu UFg B UO;

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UFg B UO; MOXET OCYIIECTBIATHCS MTOCPEICTBOM OJHOTO M3 TpeX
npoueccoB. B nepsom mpouecce UFg BoccTaHaBIMBaeTCs W TMAPONH3YETCS B
UO, ¢ Wucrlonb3oBaHMEM BOAOpoaa M napa. Bo Bropom mpomecce UFg
THIOPOJIU3YETCs PACTBOPEHHEM B BOJE, [UIA OCAXIEHWS AuWypaHaTa aMMOHUS
nobaBisieTcss aMMHaK, a JuypaHaT BoccTaHaBmuBaeTcs B UO; BogopoaoM Ipu
temneparype 820°C. Ilpu Tpersem mpouecce razoobpasusie UFs, CO, u NH;
CMEIIMBAIOTCA B BOJE, OCaXAas ypaHWIKapOOHaT aMMOHHA. YpaHWIKapOOHaT
aMMOHHSA CMEIIUBAETCA C MapoM U BogopoaoM npHu Temmneparype 500-600°C gns
npousBoacTa UO;.

Konsepcus UFs B UO; yacTo ocymecTBIsSeTCs Ha EPBOH CTYTNICHH YCTAaHOBKH 110
H3TOTOBJICHHIO TOTLIMBA.

CrnenuajbHO TIpeJHA3HAYEHHbIE HWJIH TOATOTOBJEHHbIE CHCTEMBI J1JIfl
konBepcun UFg B UF,

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UF4 ocymecTBasercs MNOCPEACTBOM BOCCTAHOBJIEHHS
BOJOPOJOM.
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