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JOMOJHHUTEJBLHBIN POTOKOJI K COTJIAITEHHUIO MEXIY
KHS’)KECTBOM MOHAKO U MEXJIYHAPOJHBIM ATEHTCTBOM 110
ATOMHOWY PHEPTHH O IPUMEHEHUH TAPAHTUM B CBSI3H C
JTOTOBOPOM O HEPACIIPOCTPAHEHUMU SIIEPHOT'O OPYIKUSA

1.  Tekcr' JlononHHTeNbHOrO MpoTOKoNa K COMMAINEHHIO O TapaHTHAX  , 3aKIIOYEHHOMY
Mexay KashkecTBoM MoHako M Mex1yHapOJAHBIM areHTCTBOM MO aTOMHOH 3HEPTHH B HENSX
NPUMEHEHHUs TapaHTHH B CBs3M ¢ JlOrOBOpPOM O HEpacnpOCTPAaHEHWH SIAEPHOTO OPYXHS
(AHS10), Bonpou3BOAUTCS B HACTOSIEM JOKYMEHTE Uil CBEICHUS BCEX MOCYIapCTB-YJICHOB.
JononHuTenbHpIH npoTokon O6bl1 on0b6peH CoBeToM ympaistomwux 25 Hosdps 1998 rona.
Ox 6b11 noanucax B Bene 30 ceHTs16ps 1999 rona.

2. B cootBerctBuH co crathed 17 JIONMOJHHUTENBHOTO NPOTOKOJIA OH BCTYNHI B CHIY
nocsue noAanHcaHus npeacraButensiMu KHsbkectBa MoHako M AreHTcTBa, T.€. 30 cenTsabps

1999 roga.

: B HacToseM HHQOPMaLHOHHOM HUPKYISAPE K TEKCTY J00aBIEeHbl CHOCKH.

Bocnpouseenen B nokymente INFCIRC/524.

Mo coobpaxkeHHAM IKOHOMHH HACTOALIMA JOKYMEHT OTNeYaTaH OrpaHHYEHHbIM THPAXKOM,

99-04058



INFCIRC/524/Add.1
Attachment

JOIOJIHUTEJILHBIM ITPOTOKOJT K COTJIAUIEHHIO MEXY KHSDKECTBOM
MOHAKO Y MEXIYHAPOJHBLIM ATEHTCTBOM 110 ATOMHOH
SHEPTUU O IIPUMEHEHUU TAPAHTUI B CBSI3U C JOTOBOPOM O
HEPACITPOCTPAHEHHHU SIJIEPHOI'O OPYXXHA

IMPUHUMASA BO BHHMAHHE, utro KuskectBO Monako (B nanpHeHineMm
HMeHyeMoe “MoHako”) H MexayHapolHOe areHTCTBO 110 aTOMHOH JHEpruH (B AajibHEHIIEM
HMeHyeMoe "ATeHTCTBOM") SBJIAIOTCS yyacTHUKaMH CoralleHHsi 0 NIPMMEHEHHH rapaHTHi B
cBs13U ¢ JJOrOBOPOM O HEPACIIPOCTPAHEHHH AAEPHOIO OPYXKHS® (B JabHeiflleM HMEHYEMOTo
"CornallieHHeM O rapaHTHIX'"), KOTOpOe BCTyNHJIO B cuiy 13 HioHs 1996 rona;

YUUTBIBAS xenaHue MeXIyHapoAHOro coobiiecTBa ee 6ojee YKpEenuTh pekuUM
SAJEPHOTO HEPACHpPOCTPAHEHHUS IIyTEM T[IOBBILIEHUSI [EHCTBEHHOCTH H 3P QEeKTHBHOCTH
CHCTEMBI rapaHTUH ATEHTCTBA;

HAIIOMMWHAS, uyTo AreHTCTBO NpPH OCYIIECTBJIEHHMH TapaHTHH NODKHO YUHTHIBATh
HeoO6XxoAMMOCTh: H30eraTh CO3JaHUs NMPENMATCTBHA 3KOHOMHYECKOMY H TE€XHOJIOTHYECKOMY
pa3BUTHIO MOHAKO WIM MEXIYyHAapOAHOMY COTPYAHHMYECTBY B 00JACTH MHUPHOM siepHOU
JIEATENBHOCTH;  cOOMIOAaTh JEHCTBYIOIIHE IOJIOXEHHS B 00acTH OXpaHbl 30pOBbS,
Oe3zonacHOCTH, (U3KYecKOH 3aIMTBI, a TaKKe JApYrHe JAeHcTBYyromHe TpeCoBaHHs
6e30MacHOCTH U MNpaBa OTAENbHBIX JIHMI; M NPUHHUMATh BCE MEPHI MO 3alIUTe KOMMEPYECKHX,
TEXHOJIOTHYECKHX M TIPOMBILIIEHHBIX CEKPeTOB, a TakKXe JApYrod KOHGHIEHUHAIbHOM
HHGOpMaLIMH, KOTOPast CTAHOBUTCSA €MY M3BECTHOH;

[MIPUHUMASA BO BHHMMAHHME, uyro uactora npoBeAcHUS H HHTEHCHBHOCTH
MEpONpUATHH, YyKa3aHHBIX B HactosweM IlpoTrokone, OyayT mNoOLIepKHUBATBLCA Ha
MHHUMAJIbHOM YPOBHE, COOTBETCTBYIOLLEM LI€JIH IIOBBILIEHHS JeHCTBEHHOCTH H
3¢ deKTHBHOCTH rapaHTHH ATEHTCTBA;

HACTOSHIHNM Monako U AreHTCTBO COIJIaCHJIMCh O HHXKECTIEAY FOUIEeM:

Bocnpousseaen B nokymente INFCIRC/140.



CBsI3b MEXK1Y HACTOSALUM TPOTOKOJIOM U COI'JTAIIEHUEM O

IF'APAHTHAX

Cratbs |

Honoxennsa CornaimieHus 0 rapaHTUsIX MPUMEHSIOTCA K HacToseMy HpoTokony B TOH
Mepe, B KaKOH OHH COOTBETCTBYIOT IOJIOXKEHUAM HacTosiero IIpoTokona U cOBMECTHMBI €
HHMH. B ciyyae npoTuBopeuHs MexAy NONMKEHHAMH COrjalieHHss O TapaHTHAX H
N0JI0KEHUSIMH HacTosero [1poTokona npuMeHstoTCs 1onoxenus Hacrosmero IIporokona.

NNPEJOCTABJIEHUE HH®OPMAIIUU

Cratbs 2

a. Monaxko IpE€a0CTaBIACT AFCHTCTBy 3a49BJICHHEC, COAEpXKAIICE:

i)

1i1)

Obmee onucanue U HHPOPMALUIO, YKA3BIBAIOIIYKD MECTO MPOBEACHHSA
OTHOCSILIMXCS K A/IEPHOMY TOIJTMBHOMY LIMKJY HAy4HO-HCCIIE10BATEAbCKUX U
OIIBITHO-KOHCTPYKTOPCKUX paboT, He CBA3AHHBIX C SIAEPHBIM MaTEpHaIOM,
OCYILECTBISEMBIX  [Ae-THO0,  KOTOpble  (HHAHCHPYIOTCA,  MOJYHHIH
KOHKPETHOE pa3pelieHHe WM KOHTPOJHPYIOTCS HIIM OCYLIECTBISIOTCHS OT
uMeHH MoHako.

OrnpeseneHHyl0  ATreHTCTBOM Ha  OCHOBE  OKHJAEMOI0  MOBBILEHHS
JEHCTBEHHOCTH MJIH  3(QdEeKTHBHOCTH M  COrNacoBaHHYyw ¢ Monako
HHPOpMAIIHIO O KacarolleHcs rapaHTHH 3KCIJIyaTaliHOHHOH esITeIbHOCTH Ha
YCTAHOBKaX W B MeCTaXx  HAXOXXACHHS BHE YCTAHOBOK, rae O0OBIYHO
UCIIONb3YyeTCA s/1epHbIH MaTepHal.

O6miee onucaHue KaX/J0ro 3JaHHUS Ha KaXJIOH IMJIOIUAJKE, BKJIIOYas €ro
HCIIONBb30BAHHUE, H, €CJIH 3TOTO HENOCTATOYHO - OIMMHCAHHUE €r0 COACPKHUMOTO.
310 onMcaHHe BKIOYAET KapTy TaKOH II0IIATKH.

Onucanne mMaciuTada onepaudi Uisi KaKJI0r0 MeCTa HaX0XACHHU S, UMEIOLLETO
OTHOILLIEHHE K JEATEAbHOCTH, YyKa3aHHOH B [lpunoxenuu I k HactosmmeMy
[Tpotokony.

HUnbopmauunio, yKa3bIBAIOLIYK) MECTO HAXOXKICHHs, 3IKCITyaTallHOHHOE
COCTOSSHHE M OLIEHOYHbBIE T'0;I0BbIE ITPOU3BOACTBEHHBIE MOUIHOCTH YPaHOBBIX
PYAHHKOB M 0OOOTaTHTEJbHBIX YCTAHOBOK M TOPHEBBIX OOOTaTHTENbHBIX
YCTaHOBOK U CYILECTBYIOIIHH ro/10BOH 00beM NPOU3BOACTBA TAKHX PYIHHKOB
¥ 000TaTHTEebHBIX YCTaHOBOK 17151 MoHako B 11e10M. MOHAKO Npe/loCTaBiIseT
Mo 3anpocy ATEHTCTBA /aHHBIE O CYUIECTBYIOIIEM T0J10BOM o0ObeMe
IIPOM3BOJCTBA OT/AENBLHOTO pYyJHHKA HJIM OOOraTUTENbHOW YCTAHOBKH.
[IpenocraBnende 3Tod UHGOpMAUUU He TpeOyeT BejeHHUs 110ApOOHOr0 y4eTa
SI/IEPHOTO MaTepHasa.



vi)

HNubopManuio OTHOCUTENBHO HCXOJHOTO MaTepHaa, KOTOPBIH €el1e He JOCTHT
COCTaBa M YHCTOTHI, KOTOpbIE NENAlOT €ro NPUrOAHBIM IS H3TOTOBJIEHUS
TOTUIMBA MM U30TOITHOrO 00OTralleHHs, BIJIFOYAIOILYO:

a)

b)

KOJHYECTBA, XUMHYECKHH COCTaB, MCII0JIb30BaHHE Wiu
npeanosiaraéMoe UCMojib30BaHHE TaKOro MaTepHaia, He3aBUCHMO OT
€ro AJACpHOTO MJIM HEAAEPHOTO MCNOJb30BAHMA, IUIS KaXKAOTO0 MecTa
HaxoXxeHuA B MOHaKo, B KOTOpPOH TakoH MaTepHall NPHCYTCTBYET B
KOJIMYECTBAX, MPEBbIMIAIOMMUX OECATh METPHYECKHX TOHH YypaHa
H(MIM) OBagUaTh METPHUUYECKUX TOHH TOpHMA, a Ul JPYTMX MeCT
HaXOXJEHUS ¢ KOJMYecTBaMH Oosiee OOHOM METpH4YeCKOH TOHHBI -
obiiee KonuuyecTBO IS MoOHako B LEIOM, €cliH 3TO oOiee
KOJIMYECTBO TMPEBbINIAET NECATh METPHUYECKHX TOHH YypaHa WM
JBaAllaTh METPUYECKHUX TOHH TOPHA. [IpenocraBnenne 3TOH
uHdopmanuu He TpedyeT BeAcHHUA MNOAPOOHOrO yyeTa sAepHOro
MaTepHaJia;

KOJIHYECTBA, XUMH4YECKHH COCTaB H I[IYHKT Ha3Ha4Y€HHA KaX oM
3KC1'IOpTHOﬁ OOCTaBKH H3 MoOHaKo Takoro MaT€pvana anA
KOHKPETHBIX HECAACPHBIX LeyeH B KOJIMYECTBAX, NPEBLIIIAIIHX

1)  pecsTh METPHYECKHX TOHH ypaHa, Wi JJIs MOC/IEeIOBATENbHBIX
IKCIIOPTHBIX MMOCTaBOK ypaHa M3 MoOHako B OAHO H TO Xe
rocylapcTBO, KaX/Jas U3 KOTOPbIX MEHEE JI€CATH METPUYECKHX
TOHH, HO CyYMMa KOTOpBIX NPEBBIIAET AECAThH METPHYECKHX
TOHH B TEUEHHE roja;

2)  ImBaauaTh METPHUYECKUX TOHH TOpHA, HIIH ans
NOCIEA0BATENBHBIX IKCIIOPTHBIX MOCTABOK TOpUsA M3 MoHako B
OJIHO M TO XK€ TOCYNapCTBO, KaxJasd M3 KOTOPbIX MeHee
JIBaILlaTH METPHYECKHUX TOHH, HO CYMMa KOTOPBIX NPEBbINIAET
JIBaJlIaTh METPUUECKHUX TOHH B TEYEHHE I0/1a;

KOJIYECTBA, XHMHYECKHH COCTaB, MECTO HAaXOXJEHHS B HACToOsllee
BpeMs M HCIOJb30BaHHE HJIM MPEINOJIaraeMoe HCIOJIb30BaHHE
KaXOH HMIIOpPTHOH mocTaBkM B MOHAKO Takoro maTepHasa ais
KOHKPETHBIX HesAJePHbIX Liejield B KOJIHYECTBAX, PEBBIHIAFOIIHX:

1)  necaTh METpHYECKHX TOHH ypaHa, HJH U1 MOCJIeNOBaTEIbHbBIX
HMIIOPTHBIX MOCTaBOK ypaHa B MOHAKoO, KakJas H3 KOTOPBIX
MeHee JAecATH METPHYECKHX TOHH, HO CyMMa KOTOPBIX
NpEBBILIAET A€CATh METPHUYECKHX TOHH B TEYEHHE roJa;

2) [mBaguaTh ~ METPHYECKUX  TOHH  TOpHA, WM IS
NOC/Ie0BATENbHBIX HMIIOPTHBIX IIOCTaBOK TOpHUs B MOHako,
KaxJass M3 KOTOpbIX MEHEE ABAALIATH METPHYECKHX TOHH, HO
CyMMa KOTOpBIX IMpEBBIIIAET BajlaTh METPUYECKHX TOHH B
TE4YeHHe roja;



vit)

viii)

NpH TOM TOHHMAaHMHM, YTO MpeJCTaBleHHEe HH(OpPMALMH O TAaKOM Marepuale,
NpeJHa3Ha4YeHHOM JUIS HESJICPHOTO HCIOJB30BAHMs, I[IOCJIE€ TOr0 Kak OH
JOCTUTHET OKOHYaTeJbHOH (OPMBI CBOEr0 HESJICPHOTO HCIIONb30BAHUS, HE
Tpedyercs.

a)  MH}OpPMAIMIO OTHOCHUTEJIBHO KOJHYECTB, BUJOB HCIIOJIb30OBAHUS H MECT
HAXOXACHHUA SOEPHOrO MaTepuana, OCBOOOKIEHHOrO0 OT TapaHTHH B
COOTBETCTBUH cO cTaThel 36 CornameHus o rapaHTUsX;

b)  HUHPOpMaHUIO OTHOCHTENBHO KOJHMYECTB (KOTOpas MOXET HUMETh (GopMy
OLIEHOK) U BH/IOB HCIIOJb30BAaHUS B KOKIOM MECTE HAXOXKIEHHUS SAEPHOrO
MaTepuana, OCBOOOXIEHHOro OT TapaHTHH B COOTBETCTBUH  CO
cTtatbedt 35 b) CornauieHuss 0 rapaHTHsAX, HO €llle He HaxOoIsllerocs B
OKOHYATeNbHOH opMe s HESNepHOTO HCIONb30BaHHUS, B KOJIMYECTBAX,
NpeBbILIAKOINMX YKa3aHHble B cTaTbe 36 CornauleHUst O TrapaHTHSAX.
[IpenocraBnedue 3ToM HHPoOpMaUUKH He TpeOyeT BeneHHs NoApoOHOro
yueTa siIepHOro MaTepHarna.

HHbopmauHio OTHOCUTENIBHO MECTa HaXOXACHHS WIM JajbHeHiued oO6paboTku
OTXOA0B CPEeIHETO HJH BBICOKOTO YPOBHSI aKTUBHOCTH, COJIEPXKAIUMX TUTYTOHHH,
BBICOKOOOOTAILICHHBIN YPaH WK ypaH-233, B OTHOILIEHHH KOTOPBLIX NMPUMEHEHHE
rapaHTHH ObUIO MNpeKpalleHo B COOTBETCTBHM co craThel 11 CornameHus o
rapaHTuax. Jlis uenu JaHHOrO NyHKTA "JanbHellas o0paboTka” He BKIHOYAECT
MEepeynakoBKy OTXOJOB MM HMX JalbHelulee KOHAUUHUOHHPOBAHHUE, HeE
npelycMaTpHBalolliee pa3/IeieHUs 3J1EMEHTOB, [UISl XpPaHEHHUs WIH 3aXOPOHEHHUS.

Cneaytouryto MHbOpMaUHK OTHOCHTENBLHO COTJIACOBAHHOTO OOOPYAOBaHHS U
HEsIZIEpHOrO MaTepuana, nepeuncieHHslx B [Ipunoxenuu I1:

a) IO KaXIOH 3KCMOPTHOM IocTaBke H3 MOHAKO Takoro obopynoBaHUS H
MaTepuasa:  HWAEHTH(HKALHA, KOJHYECTBO, MECTO IpeaIoslaraeMoro
MCIIONIb30BAaHUA B TOCYJapcTBe-lojydaTesle ¥ jJaTa  MId B
COOTBETCTBYIOILIUX CJyyasx OKHAaeMas 4aTa IKCIIOPTHOH MOCTaBKH;

b) 1o KOHkpeTHOMy 3ampocy ATEHTCTBAa MOJTBepkaeHHEe MoOHaKo Kak
UMIIOPTUPYIOIIUM TOCYIapcTBOM HH(OpPMAUMH OTHOCHTENIBHO 3KCIIOpTa
Takoro o0OOpy/l0BaHHSA M MaTepHana B MoOHako, IpenocTaBiIEHHOH
ATEHTCTBY APYTHM TOCY1apCTBOM.

OO01Me nnaHel Ha NMPEACTOAWMH JAECITUIETHHH [1€pHOI, HMEIOIIIHE OTHOLIEHHE K
Pa3BUTHIO A1€PHOTO TOMJIUBHOIO LHKJIA (BKJIIOYAs [JJAHUPYEeMble OTHOCAIIHECS K
AJEPHOMY  TOIUIMBHOMY UMKy HayyHO-HCC/IEOBATE/IbCKUE M  OMNBITHO-
KOHCTPYKTOpPCKHE paboThl), KOIJa OHH YTBEPXKJAEHbI COOTBETCTBYIOIIUMH
KOMIIETEHTHBIMH OpranamM B MoHako.

MoHako npuiaraeT Bce pa3yMHbie YCHJIHUS, C T€M YTOObI NpeloCTaBHTh ATEHTCTBY
CleAyoUy 0 HHGOPMALHIO:

1)

o0mee OnHCaHHE U PIH(bOpMaIIPH'O, YKAa3bIBAKOIIYI0 MECTO MNPOBEACHHUA
OTHOCAIIHUXCA K AJCPHOMY TOIINIMBHOMY IIHKIIY HAYYHO-HCCJIEAOBATE/IbCKHX H



OTBITHO-KOHCTPYKTOPCKHX paboT, HE CBA3AHHBIX C SAEPHBIM MaTepHAJIoOM,
KOTOpbi€ KOHKPETHO OTHOCATCA K 000raleHHIo, nepepaboTKe AepHOro TOMINBa
HIH K 00paboTKe OTXOZOB CpPEAHEro MM BBICOKOTO YPOBHSA aKTHBHOCTH,
COIEp)KallMX  IJIYTOHHH, BBICOKOOOOrallleHHBIH ypaH HJIH  ypaH-233,
ocyliecTBasieMbIX rae-mubo B MoHako, HO KOTopble He (HHAHCHPYIOTCH, HE
MOJYYHJIH KOHKPETHOTO pa3pelleHUs MM HE KOHTPOJHPYIOTCS MOHAaKo MIH He
OCYWIECTBIAOTCA OT UMeHH MoHako. [lig uenu AaHHOro myHkra "obpaboTka'
OTXOJOB CpENHEro MM BLICOKOTO YPOBHS AaKTHBHOCTH HE BKJIIOYAeT
MEPEYNaKOBKY OTXOJOB HIIH HX KOHAMLIMOHHPOBaHHE, HE NpeayCMaTpHBarollee
pa3aesieHus 3IEMEHTOB, 1S XpPaHEHHs HIIH 3aXOPOHEHHS.

i) olOmee omHcaHUEe QOEATENLHOCTH M CBEACHHS O JHLE HIH OpraHU3alHH,
OCYWIECTBIISIIOUINX TaKylK NESTENbHOCTh B ONpEAeNIeHHbIX ATEHTCTBOM MecTax
HaXO0XXJEHHUS 32 MpejesiaMH MJIOIAa K1, KOTOpble, 10 MHEHHIO AT€HTCTBa, MOTJIH
Obl (YHKIUHOHaNbHO OBITH CBsi3aHbI C JACATENLHOCTBIO Ha 3TOH Miollajxe.
[IpenocraBnenne TakoW HHGOpPMALMH SABIASETCS MNPEIAMETOM KOHKPETHOTO
3anpoca AreHtctBa. OHa npeaocTaBisercss B KOHCYIbTallHH ¢ ATEHTCTBOM H
CBOEBPEMEHHO.

o 3ampocy ArentctBa MOHAKO [aeT YTOYHEHHS HJIH pa3biCHEHHS JIHOOOH
HHGbOPMALUH, NpPeJOCTaBIEHHOH B COOTBETCTBHM C HAcTOsIIEH CTaTbed, B TOH
CTENEHH, B KOTOPOH OHAa HMEET OTHOLUEHHE K 11T rapaHTHH.

Crarpsa 3

MoHako npeznoctanisieT AreHTcTBY B TeueHHe 180 nHeH mocne BCTYIUIEHHS B CUIY
Hacrtosulero IIpotokona uadopmauroo, o KoTopoi roBopurcs B Cratee 2.2 1), iii), iv),
v), vi) @), vil) 4 X) H B CtaThe 2.b 1).

MoHako mnpenocrtasiaser AreHTCTBY o 15 Masgs  kaxaoro roga OOHOBIEHHYIO
HH}oOpMaIHIO, O KOTOPOH TOBOPUTCSA B MYHKTE a. BbIIIE, 32 MEPHOJ, OXBaThIBAIOLIHH
NpeAlIECTBYIOIIMH KajleHAapHbli roa. Ecnu paHee mpenocTaBiieHHass HHboOpMauus
ocTanach 6e3 u3MeHeHHH, MOHaKo yBeoMIIsieT 00 3TOM.

MoHako npenocTaBiasieT ArEHTCTBY 10 15 Mas  kaxaoro roga HHGOpMaLHI,
onpeneneHHylo B Craree 2.avi) b) H c), 3a rmnepHod, OXBaThIBalOLIHH
NpEeAIEeCTBYIOIIUHA KaJleH1apHbIHA TO.

MoHaKo ekeKkBapTajlbHO MPEeNOCTaBAseT ATeHTCTBY MH()OPMALHIO, ONpEAEIEeHHYIO B
Cratbe 2.a.1x) a). DTa HHpOpMaLHUs NPENOCTaBIAETCS B TEYEHHE LIECTHAECATH NHEH
10CjIe OKOHYaHHs KaXI0ro KBapTaa.

Monako npenocrasnser AreHTcTBy HHGOpMalMIo, onpeeieHHy B CTaTbe 2.a.Viil),
3a 180 nHel no ocyuiecTBieHHs AaipHeimed o6paboTku, H J0 15 Mas kaxzaoro roaa
HHpopMamMio 00 H3MEHEHMAX MECT HaXOXIEHHMS 3a INEPHOA, OXBaThIBAIOILHH
NpEeAECTBYIOIUA KaJleHAAPHBIH ro.

MoHako M ATrEHTCTBO [OrOBapHBAaIOTCA O BPEMEHH M HacTOTE MpeAOoCTaBJIECHHS
HHbOpMaLHH, onpeneneHHoi B CtaTbe 2.a.11).



Monako npenoctaBnseT AreHTCTBY HH(MOPMallHIo, onpeaesieHHyo B CtaThe 2.a.1x) b),
B TEUCHHE IIECTHAECATH JHEH Mmocie NOCTYIUIEHHS 3arpoca OT AreHTCTBa.

JOHNOJHUTEJBHBIM JOCTVII
CraTtps 4

HH)KCCHC,ZIY}OIHCC NPUMCHACTCA B CBA3H C OCYIUCCTBJIICHHEM [JOTIOJIHUTEJILHOTO

A0CTYyIlda B COOTBETCTBHH CO CTaTbeH 5 HACTOSIIETO HpOTOKOHaI

a.

ATEHTCTBO HE CTaBHT HEIH MEXAaHUCTHYECKH HJIH CHCTEMATHYECKH IMMpOBCPATH
m{(bopMaumo, o} KOTOpOf{ TOBOPHTCA B CTATHE 2, OIIHAKO ATEHTCTBO HUMEET JOCTYTI
K:

1) MH060MY MECTY Hax0XKJIEHHS, 0 KOTOPOM FOBOPHUTCS B CTaThe 5.a. i) MIIH 1i), Ha
BBLIOOPOUHOH OCHOBE C Iejibl0 ODECIICYEHHS YBEPEHHOCTH B OTCYTCTBHH
HE3asABJICHHBIX /ICPHOTO MAaTEPHANIa U AEATEJIbHOCTH;

1)  1roboMy MECTy HaXOXJICHHsA, O KOTOPOM TOBOPHTCS B cTaThe S5.b. Unu c., B
HeNsX peleHdus BOMPOCa, CBA3aHHOTO C TMPaBHJIBHOCTHIO U ITOJIHOTOH
UHbOpMaUHH, PeOCTaBJICHHON B COOTBETCTBHH CO CTaTheH 2 WIM B LENAX
yCTpaHEHHUS HECOOTBETCTBUS, CBSI3AHHOTO C 3TOH UH(OpMalHeH;

111)  1060My MECTy HaXOXJIEHHsA, O KOTOPOM TOBOPHTCS B CTaThe S.a. 1il) B TOH
CTENeHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY JUIA MOJATBEPXKICHHS IS
meneil rapaHTHH 3asBiaeHMs MOHAKO O CTaTyce YCTAaHOBKH HJIM MecTa
HAaXOXJICHUS BHE YCTAHOBOK, r/leé paHee OOBIYHO HCIONL30BANCA SACPHBIH
MaTepHall, KaK CHATBIX C IKCIUTyaTalllH.

1) 3a HCKJIIOYEHHEM Cl1y4aeB, YKa3aHHbIX B IIYHKTE 1) HHUXKe, ATEHTCTBO
HanpasiseT MOHaKo MpeBapUTENIbHOE YBEJOMIIEHHE O JOCTYIIE 10 KpaiHer
Mepe 3a 24 yaca,

i) B OTHOWIEHHH JOCTynma K Jo0oMy MecTy Ha TJolajike, KOTOpBIH
3aMpalliiBaeTCAd B COUYETAHHH C MOCEIEHUSIMH 11 MPOBEpKH MHPOpMALIHH O
KOHCTPYKLHH HJIM C MHCIIEKUHAMH JUIS CIEUHaNbHBIX LIeJeH HIH OOBIYHBIMH
HHCTMEKLIHAMH Ha 3TOH IUIOWIAfKe, CPOK TPEeABapUTEAbHOTO YBEAOMIIEHHA,
ec/ii ATeHTCTBO ofpalaerca C 3alpocoM 00 3TOM, COCTABJISIET, 110 KpaHHEH
Mepe, [Ba 4aca, OJIHAKO B HCKIIOUHTENBHBIX OOCTOSTEIBCTBAX, MOXKET
COCTaBUTb MEHEE BYX YacCOB.

HpeI_IBapHTCJ]bHOC YB€AOMJIEHHE HANpabBIsaACTCd B MUCBMCHHOM BHJIC W B HEM
KOHKPETHO YKa3bIBAaWOTCA NMPHYHHBI JOCTYIIAa H AE€ATEJIBHOCTH, KOTOpas AOJI’KHA OBLITH
OCYILECTBJIEHA BO BPEMs TAKOT'O AOCTYIlA.

B cinydae Bompoca wWiM HecooTBeTCTBUS ATEHTCTBO mpeaocTaBnseT Monako
BO3MOXHOCTb /1aTh pa3bsCHEHHE U CIOCOOCTBOBAaTh PEILEHUID 3TOrO BOIpOCA HIH
YCTPaHEHHIO 3TOTO HECOOTBETCTBUS. Takas BO3MOXKHOCTb OyIET NMPEAOCTABIATLCA 10
HalnpaBJIEHHUs 3arpoca O AOCTYIIE, €C/IH TOIIbKO ATEHTCTBO He COYTET, 4YTO 3a/J€PXKKA B
OpEeJOCTaBICHUH  JIOCTYTa, BO3MOXHO, HaHeceT yuwepd wend, ¢ KOTOpPOH



3anpauinBaeTcs 3TOT AOCTYN. B mwobom ciydae ATEHTCTBO He [ENaeT KaKuX-IH60
BLIBOJOB B OTHOILEHHH BOMpPOCA HJIM HECOOTBETCTBHS IO TeX IMOp, Moka MOHaKo He
OyIeT mpelocTaBlieHa TaKas BO3MOXKHOCTb.

e. Eciu ¢ MoOHako He [JOCTHTHYTO HHOH [OTOBOPEHHOCTH, HOCTYTl OCYILECTBIAETCS
TOJILKO B T€YEHHE OOBIYHOTO paboyero AHs.

f. MoHaKo MMeET MPaBO Ha COMPOBOXKJIEHHE HHCIIEKTOPOB ATEHTCTBAa BO BpeMs [IOCTYyIa
npeacTaBUTENIMH MOHAKO MpPH YCIOBHH, YTO 3TO HE 3aJepXKHMBAcT BBIOJIHEHHE
HHCIIEKTOPAaMHU CBOMX (DYHKIHH HJIH HHBIM 00pa3oM He NpeNsATCTBYET 3TOMY.

Cratpa 5
MoHako npenoctaBaseT AreHTCTBy JOCTYI K:

a. 1) n1060My MECTY Ha IUIOLAIKE;

1) n000MYy MECTY HaxOXACHHs, oNpeleleHHOMY MOHaKo B COOTBETCTBHH CO
cTaTbei 2.a.v)-viil);

1) n000H CHATOM € IKCIUIyaTallMM YCTAaHOBKE HJIM CHATOMY C JKCIUIyaTallUH
MECTy HaxXOXJIEHWs BHE YCTAHOBOK, Ile paHee OOBIMHO HCIONB30BAJCsH
SNEPHBbIA MaTepHall.

b. mwoboMy MecTy HaxoXIeHHA, OlpeacleHHOMY MOHAaKO B COOTBETCTBHH CO
cTaTbei 2.a.1), crarbeH 2.a.1v), craTbei 2.a.ix)b) unu cratbed 2.b., momumMo Tex, o
KOTOPBIX TOBOPUTCA B NMyHKTE a.1) BbIIlle, MPU YCIOBHHU, YTO, ecii MOHaKo He HMeeT
BO3MOXHOCTH MPEeNOCTaBUTh TaKOH N0CTyN, MOHaKo MpHlaraeT Bce pa3yMHbIe YCHIIHS
JUIS He3aMeUTUTE/IbHOTO YJOBJIETBOpEHHsT TpeOOBaHHUH ATrEHTCTBA C MOMOLIBI HHBIX
CpEencCTB.

c.  moboMy MeCTy HaxOXJACHHS, OMNpeNeICHHOMY ATEHTCTBOM, MOMHMO TeX MeCT
HaxX0XJEHHs, O KOTOPBIX FOBOPHUTCA B IYHKTax a. U b. Bblllle, B HeaIX 0TO0opa nmpob
OKpYyXKalolled cpeipl B KOHKPETHOM MeECTe€ HAaxXxOXIEHHSA NpPH YCIOBHH, 4TO €CliH
MoHaKo He HMeeT BO3MOXKHOCTH NPEeAOCTaBUTh TaKOH nocTyn, MoHako npunaraer Bce
pasyMHble YCHIJIMS IS HE3aMEMTHTENBHOTO YIOBIETBOPEHHS TpeOOBaHUH ATeHTCTBA B
NpuUiieXaluX MeCTax HaX0XK/IEHUS WUIIH C TOMOUIbIO HHBIX CPEJCTB.

Cratps 6

le/l OCYIIECTBJICHHH CTaTbH 5 ATEHTCTBO MOXET BBIMIOJHATH CJIEAYIOIIUE BHIBI
JCATCIIBHOCTH.

a. B orHoweHuH pocTyna B COOTBETCTBHM €O cTaTheH 5.a.1) HJIHM 1i1); BH3YyaJbHOE
HaO/ozeHne, oTbop Mpod OKpyXkamwlleit cpenbl; HCIOJb30BaHHE YCTPOHCTB IS
OOHapyK€HHsI M H3MEpEeHHs paJMalMH; OfedaTblBAHHE M MpPUMEHEHHE IPYIHX
MACHTHGHUIHUPYIOWMX U YKa3bIBAIOLIMX HA BMEILATEIbCTBO YCTPOHCTB, OMpeae/IeHHBIX
B JIOMONHHUTENBHBIX MMOJIOXKEHHUAX; ¥ IIPUMEHEHHE [OPYrHX OOBEKTHBHBIX Mep,
TEXHHYeCKass OCYLIECTBUMOCTh KOTOpbIX Oblla MOATBEPXKJIEHA H HCIIONL30BAHHE
KOTOpBIX ObUIO cornacoBaHo COBETOM YIIPABIAKOHIMX (B JajlbHEHIIEM HMEHYEMBIM
"CoBeToM") M NOCJI€ KOHCYNbTalMH MeXAYy AreHTcTBoM H MoHako.



B oTHOwmeHUM 1OCTyma B COOTBETCTBHM CO CTaThel 5.a.i1): BH3yallbHOE HaONIOJACHHE;
TMOJICYET YUYETHBIX €AMHHIL IEPHOr0 MaTepHalla, Hepa3pyluarole H3MepeHHst U 0T6op
npob; HCHONb30BaHHE YCTPOHCTB [UIs OOHApYKEeHHUS U H3MEPEHHS paavallui,
HW3YYEHHE YUYETHBIX JIOKYMEHTOB, KacCaloLUUXCA KOJHYECTBA, IIPOHUCXOXKIECHHA H
pasMelleHds Marepuana; oTbop mpoO okpyKaroued cpelbl; H PUMEHEHHE JPYTHX
OOBEKTHBHBIX Mep, TEXHHYeCKas OCYIIECTBHMOCTh KOTOPbIX Oblla MOATBEPAKAEHA H
MCIOJIBb30BaHUE KOTOPbIX ObLIO corilacoBaHo COBETOM U IMOCJE€ KOHCYAbTAUHH MEXIY
AreHTCTBOM U MoHako.

B OTHOIIEHHH AOCTYNIa B COOTBETCTBHH CO CTaTheH 5.b.: BHU3yanbHoe HabnroacHHE;
oTOop npob OKpyKawolleH Cpeabl; HCIONIb30BaHHE YCTPOHCTB A OOHApYKEHHsS H
HM3MEpPEHHUs paavalMM; H3YyYeHHE KaCalOLMXCS TrapaHTHd MNPOH3BOACTBEHHBLIX H
OTIPY304YHBIX YYETHBIX JOKYMEHTOB;, MU TNpHMEHEHHE [PYTHX OOBEKTHBHBIX MED,
TEXHHYECKAas OCYHIECTBUMOCTbL KOTOpBIX Oblla MOATBEPXACHA H HCIOJIB30BaHHE
KOTOpbIX ©Obl10 cornacoBaHo CoOBETOM H TMOCJEAYIOIUHX KOHCYJIbTAUHH MEXIy
ATeHTCTBOM H MoHako.

B oTHomeHHH gocTyna B COOTBETCTBHHM CO CTaThelt 5.c.: oTOop npod oxpyxkarouen
Cpesbl H B clly4ae, eClIM pe3ynbTaTbl HE MO3BOJSIOT PEWMTL BOMPOC WM YCTPAHHTh
HECOOTBETCTBHE B MECTE HAXO0XKJIEHHUS, ONPEETIEHHOM ATEHTCTBOM B COOTBETCTBHH CO
CTaTbeH 5.C., UCTOJb30BAaHHE B 3TOM MECTE HAXOXKJIEHHUS BH3yaJlbHOTO HabJIIOJEHHS,
YCTPOHCTB i1 OOHApyXE€HHs W H3MEpEHHUs paJHaldH W [PUMEHEHHE [0
COIJIACOBAHUIO Mex Ay MOHaKo H AreHTCTBOM APYruX 0OBEKTHBHBIX MEp.

Crarpa 7

[To npocsbe Monako AreHTCTBO W MOHAKO [0rOBapHMBalOTCA B OTHOLIEHHH
peryaMpyemMoro AOCTyTIa B paMkax Hactosiero [Iporokona ¢ nenbio npeaoTBpanieHUs
PACKpPBITHSL  YYBCTBUTENBHOH ¢ TOYKM 3peHUs SOAEPHOIO  pacnpocTpaHEHHs
HHpOpMalKH, BoINOTHEHHS TpeboBaHUM 6E30MacHOCTH HAW (PU3IHYECKOH 3alLUHUThl HIIH
¢ LeJAbl obecrneyeHus 3alUHUThI Haxoaslleics B YAaCTHOH COOCTBEHHOCTH HJIH
KOMMEPYECKH  YYBCTBHTENbHOM  WHpopMmauuMu. TakHe  [JOrOBOPEHHOCTH  He
NPENnATCTBYIOT ATEHTCTBY  OCYWIECTBIATh  JAEATENbHOCTb, KOTOpas  SIBJISETCA
HeoOXoaHMoH s ofecrnieueHHss yOeaMTENbHOH YBEPEHHOCTH B  OTCYTCTBHH
HE3asABJIEHHBIX SJIEPHOr0 Marepuana M [€ATEJbHOCTH B COOTBETCTBYIOILIEM MECTE
HAXO0X/JEHHs, BKJIIOYas pelieHue JoOoro Bonpoca, OTHOCALIErocs K NMPaBHABHOCTH H
MOJIHOTE MHGpOpPMALIMH, O KOTOPOH TOBOPUTCA B CTaTbe 2, MM YCTPaHEHHE
HECOOTBETCTBHS, OTHOCALIErocs K 3TOH HHOPMaLHH.

MoOHaKO MOXeET NpH NpeaocTaBieHUH HHGOPMALIMH, O KOTOPOH TOBOPUTCS B CTaThe 2,
HHGOpMHpOBaTh ATE€HTCTBO O MecTaxX Ha IUIONIajKe MJIM B MECTE HaxO#ICHHdA, Ha
KOTOPBIX MOXET MPUMEHATLCSA PeryIUpyeMbIH AOCTYII.

J1o BCTyTIEHHS B CHITY JTI0OBIX HEOOX0OUMBIX [JOMONHHUTENBHBIX NosioxkeHUH MoHako
MOET NpUOErHyTh K pEryJMpOBaHHIO JOCTYNIA B COOTBETCTBHH C IIOJIOKEHHAMH
MyHKTa a. BhIIUE.

CraTbs &



Huurto B HactosiweM IlpoTokone He NpenATCTBYeT MOHaKko NpeaoCTaBiIATh AT€HTCTBY
JOCTYT K MECTaM HaXOXJIEHHUS B JOMOJHEHUE K TEM, O KOTOPHIX FTOBOPUTCSA B CTAaThAX 5 U 9,
WIH MPOCUTh ATEHTCTBO O IPOBEAEHUM AEATEIbHOCTH IO NPOBEPKE B KOHKPETHOM MecTe
HaXOXOeHHsA.  ATeHTCTBO He3aMEUIMTE/IbHO TIpWJIAaraeT BCE pa3yMHble YCHJIMS I
OCYILIECTBJIEHHS IeHCTBHI B COOTBETCTBUH C TaKOH NMPOCHOOH.

Crartps 9

MoHako npenocraBiaseT ATeHTCTBY JOCTYNl K MECTaM HaxOXJEHHs, OIlpeaesIeHHbIM
ArentrctBoM 1y orbopa mpo® oKpyxarouied cpenbl Ha OOIIMPHOM TEPPHTOpPUH, MpPH
YCIIOBMH, YTO ecnu MOHAaKo He MMEET BO3MOXKHOCTH MHpEJOCTaBHTh TaKOH AOCTYM, TO
MoHako npujaraer Bce pasyMHbIE YCHJIMS IS YIOBJIETBOPEHHs TpeOOBaHHi ATeHTCTBA B
aIbTEpHAaTHBHBIX MECTaX HaXOXJEHHA. ATEHTCTBO HE 3alpallMBacT TAaKOH AOCTYN A0 TeX
nop, noka ordop npod okpyxarwueH cpenbl Ha OOMIMPHON TEPPUTOPHH H MpOLEAYPHbIE
Mepsl UIA ero NpoBeneHHs He on00peHbl COBETOM H He MPOBENEHB! KOHCYIbTALUH MEXIY
AreHTcTBOM H MOHako.

Cratba 10

AreHTcTBO HHPOpMHUPYET MOHAKO 0:

a. I[CHTCJIBHOCTH, OCY[HCCTBHCHHOﬁ B paMKax HaCTOALIETO HpOTOKOHa, BKJIIO4asn
JEeATEeJbHOCTh B OTHOIUEHHH JIFOOBIX BOIIpOCOB HJIH HeCOOTBC’FCTBHﬁ, KOTOpBIE
ATeHTCTBO [OBEIO N0 CBEICHHS MOHaKO, B Ipeaenax MmeCTHACCATH JHEH TIocie
OCYIIECTBJ/ICHHA ATEHTCTBOM 3TOH J1€ATEIbHOCTH.

b.  PesynpTarax IesATE€NbHOCTH B OTHOWIEHHH JIHOOBIX BOMPOCOB HMJIM HECOOTBETCTBHIA,
KOTOpbl€ ATEHTCTBO JOBEJIO 0 CBEIEHHA MOHAaKO, MO BO3MOXXHOCTH CKOpee, HO B
mo60M cilydae B Te4eHHE TPHMAUATH JHEH IMOcCie INONydyeHHs ATEHTCTBOM  3THX
pe3ynbTaToB.

C. BbIBOﬂaX, KOTOPpBIE OHO CAEIAJIO B pE3YJbTATE CBOEH OEATENIbHOCTH B COOTBETCTBHH C
HAaCTOAILIUM HpOTOKOJIOM. Takue BBIBOIBI MpEAOCTABIIANOTCA €XETOAHO.

HABHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) I'eHepasibHBIN nHpekTOp yBeaoMasieT Monako 06 yTBepkaeHHH CoBeTOM
11000ro  NO/DKHOCTHOTO JjiMLla ATEHTCTBA B KauyecTBe MHCIEKTOpa IO
rapaHTHsaM. Ecnn Monako He u3BeniaeT I'eHepasbHOro aupekTopa o cBOEM
OTKJIOHEHHH  TaKoro JOJDKHOCTHOTO  JIMLa KakK HWHCIeKTopa s



Monako B TeueHHe TpeX MeCSUEB IM0OCJE [MOJYYEHHUS] YBEIOMJIEHHS 00
yrBepxaeHHH COBETOM, HHCIIEKTOP, O KOTOPOM TakHM 00pa3oM YBEJOMIIEHO
MoHako, cuMTaeTcs HazHayeHHLIM B MOHaKo;

1) ['eHepasbHBI QUpEKTOp, NEHCTBYS B OTBET Ha Ipock0y MOHAKo WM I10
coOCTBEHHOM HHHIIHATHBE, He3aMeMIUTeNbHO HHObopMUpyeT MoHako 00
OT3bIBE Ha3Ha4eHUs N1000ro JOJKHOCTHOTO JIMIIA B KAU€CTBE HHCIIEKTOpa sl
MoHako.

YBenoMieHHe, O KOTOPOM TOBOPHTCS B MYHKTE a. BBILIIE, CYMTAETCSA TMOJYYEHHBIM
Monako 4epe3 ceMb JHEH 10C)e JaThl HalpaB/ieHHss AT€HTCTBOM TaKOro YBEJAOMIIEHUS
MoHako 3aka3HO# KOppeCTIOHAeHIIHEH.

BU3bI
Cratps 12

MoHako B Te4yeHHE OAHOI'0 Mecsgla IMocle MOJTY4YE€HHS 3alpoca 00 2TOM B cJjiydae

HeOOXOAMMOCTH IPEAOCTABsAET yKa3aHHOMY B TaKOM 3alpoce Ha3HayeHHOMY HHCIEKTOpY
COOTBETCTBYIOIIHE MHOI'OKPaTHbIE BbE3/IHbIE/BbI€3/IHbIE H/MJIM TPAaH3UTHbIE BU3bl, KOTOpbIE
ofecnieyaT HMHCMEKTOPY BO3MOXHOCTh Bbe3la M MpeOblBaHHS Ha TeppUTOpHH MoHako B
LieJIsiX BBIMOJIHEHHs ero/ee GyHKUMA. JlroOble TpeOyeMble BU3bI ACHCTBHTENIBHBI B TEUEHHE
He MEHEeE OJHOTO rojia U B cilyyae HeoOXOAUMOCTH BO30OHOBJISIOTCS HA NEPUO Ha3HAYEHHs
HHcrekTopa B MoHako.

JONMOJHHUTEJIBHBIE INIOJTOXKEHHUS
Cratps 13

B Tex Cliy4dyasaXx, Korjaa MoHako uau ATEHTCTBO YKa3bIBAKOT Ha HeoOX0IUMOCTh
ONpeacCJINThL B HOHOHHHTCHBHBIX MMOJIOXKECHHAX, KaKHM O6p&30M cneayeTr NpUMEHATDH
MEPbI, U3JIOKKECHHLIE B HACTOAILIEM HpOTOKOHC, MoHako H ATeHTCTBO COTIJIaCOBBLIBAIOT
TaKHE€ HOHOHHHTCHI)HI)IC IIOJIOXKEHHS B T€YEeHHE AEeBAHOCTA JIHEH Moce BCTYIUVICHHA B
CHJy HACTOSLUETO HpOTOKOHa HJIKM, B TEX <Caydaax, Koraga ykKazaHHE€ Ha
HEOOXOJUMOCTh TaKHX HOHOHHHTCHBHI)IX MOJIOKEHHH JAaeTCs Moce BCTYIIJICHHUS B
CHJIy HACTOALUETO HpOTOKOHa,- B TeYyeHHE JeBAHOCTAa AOHEH MOCJe AaThbl TAaKOTo
YKa3aHHA.

Ho BcrytuieHHss B CHUIy JOObIX HEOOXOAHMBIX JIOMOJHHUTEIBHBIX [OJIOKEHHH
ATEHTCTBO HMeEEeT NpaBo MPHUMEHATh MEPbl, H3NI0)KEHHbIE B HacTosleM [IpoTokorne.

CHUCTEMBI CBSI3HU
Cratps 14

Monako naer paspeiuneHHe ATeHTCTBY CBOOOJHO HCIIONB30BaThb IS CIyXKeOHbIX
LIeJIel CHCTEMBI CBSI3H MEXK/y HHCIIEKTOpaMH AreHTcTBa B MoHako M LleHTpanbHbIMH
YyYpeXJEHUSAMH ATEHTCTBA W/MNIU PerHoHanbHeIMH OOpO, BKJIIOYAs Mepeaadyy B
HEaBTOHOMHOM HJH aBTOHOMHOM pexHMe HHGOpPMaUMH, NOCTYTNAIER OT
YCTPOHCTB ATeHTCTBA I COXpaHEHHs W/WIH HaOMIOAeHUS WIIH AJI1 H3MEPEHHH, H
o0ecrieynBaeT 3alUTy TaKOH CBsI3H. ATFEHTCTBO MOCJI€ KOHCY/IbTaLUHMH ¢ MoHnako
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HMeET MPaBO HCIOJIB30BaTh YCTAHOBJEHHbIE HAa MEXAYHapOJAHOM YPOBHE CHCTEMbI
NpsAMOH CBsI3H, BKJIIOYass CYTHHKOBbIE CHCTEMBI H JpyrHe BHIBl JAJIbHEH CBA3M, HE
ucnonb3yemole B MoHnako. Ilo npocsbe MoHako miM AreHTCTBa NMOAPOOHOCTH,
KacalolHecss OCYILECTBJIIEHHS 3TOr0 IMYHKTa B OTHOWIEHHH IMEpeJadyd B
HEaBTOHOMHOM MJIH AaBTOHOMHOM peXuMe HHGOpPMalUH, MOCTYNAaIER OT
YCTpPOHUCTB ATEHTCTBA Ul COXPAaHEHHS H/HIM HaOMIOJEHHS MM U1 M3MEPEHHH,
onpeaensroTcs B JIOMOIHUTENBHBIX MTOJIOKEHHSX.

[Ipu ycTaHOBJIEHMH CBSA3M M mepenaye MHGOpPMALMH, KaK 3TO NPEAYCMATPHUBAETCS B
IIYHKTE a. BblIIE, HaJJIe)KalUM 00pa3oM YUHTBIBAeTCSl HEOOXOAHMOCTb OOecreUeHHs
3alIMTHl HHGOPMAUMH, SABIAIOMECS OOBEKTOM COOCTBEHHOCTH, MM KOMMEPYECKH
YYBCTBUTENbHOM HHGPOPMAIMH MIHM TOH HMHGOPMAUMH O KOHCTPYKUHH, KOTOPYIO
MoHako c4HTaeT 0co60 YyBCTBHTENIBHOM.

3AHIUTA KOH(I)I/IIIEH]_II/IAJII)HOﬁ HHOOPMAILIUHU
Cratpia 15

ATeHTCTBO MOJIIEPKHBAET CTPOTHH pexxuM obecreyeHHs 3¢ ¢GEeKTHBHON 3allUThI OT
PacKpbITHS KOMMEPUYECKHX, TEXHOJIOTMYECKUX U MPOMBILLIEHHBIX CEKPETOB U APYTOi
KOHGUACHUIMaNbHOW HHOPOpPMALMH, KOTOpas CTAaHOBHUTCA €My H3BECTHOH, BKJIIOYas
Takyl0 HHPoOpMauHIo, KOTOpas CTAaHOBHTCA H3BECTHOH ArEHTCTBY B XOJe
ocyuiecTBaeHus HacToswero [Ipotokona.

PC)KHM, O KOTOpOM TOBOPHTCA B IIYHKTC 4. BBIIIE, BKIKOYAC€T, B YaCTHOCTH,
IMMONOXKEHHSA, OTHOCALIUECA K.

1) oOlUMM TNpHHLMIIAM M CBS3aHHBIM C HHMHM Me€paM [0 OOpalleHHI0 ¢
KoHUAeHIIHaNLHOW HHPOpMaLHUeH;

i1) YCJIOBHSIM HalMa nepCoHalia, KacaloIIMMCA 3alluThl KOHQHUIECHUHAIbHOH
HHGOpMAaLHH;

1i1) npoueaypaM B ClIy4asdX HapyLIEHHMH WIH [peanonaraeMbelx HapylleHHH
KOHGUAEHIHANLHOCTH.

PC)KHM, O KOTOpPOM TOBOPHTCA B IIYHKTC a. BBILIE, YTBEPXKIAETCA H IEPHONHYECKH
paccMaTpUBacCTCA CoseToM.

MNPUJIOXKXEHUA
Crates 16

[Ipunoxenus x HacrosmeMy [IpoTokony ABIAIOTCA €ro HEOThEMIIEMOM YacThio. 3a
HCKITIOYEHHEM LieJieH BHECEHHA MomnpaBok B [Ipunoxenus, TepMuH "[IpoTokon”, kak
OH ynoTpebnsieTcs B HACTOsIIEM JOKyMeHTe, o3HauaeT IIporokon u Ilpunoxenus,
BMECTE B3SThIE.

B nepedeHp BUIOB [EATENBHOCTH, yka3aHHbIX B Ilpunoxenuu I, M nepeueHn
obopynoBaHMs M MartepHana, Yka3aHHbix B Ilpunoxenun II, Coserom wmoryr
BHOCHTLCS TMONPaBKH IO peKkOMeHIauuu co3naHHoit CoBeroM pabodel rpymmnsl
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JKCIIEPTOB OTKPLITOrO COCTABA. Jiobas Takas MomnpaBKa BCTYNAECT B CHIIY 4HEPE3
YETLIPEC MECsLA ITOCTIC €€ IIPUHATHSA CoseToM.

BCTYIIVIEHME B CUJ1Y
Cratps 17

Hactoswmi 1lpoTokon BcTymaer B CHIy INOCHE MNOANHCAHHMS TPEACTABHTE/IAMH
MoHako U AreHTCTBA.

[eHepanbHBIH QUPEKTOp HE3aMEMIMTENLHO HHGOPMHPYET BCE TOCYJAapCTBa - YIEHbI
ATeHTCTBA 0 J1I000M 3asiBICHUH O NPUMeHeHHH HacToswero IlpoTtokosa Ha BpeMEHHOH
OCHOBE H O €r0 BCTYIUIEHHH B CHITY.

OIIPEJAEJIEHHUA

CTtatbsa 18

Jns neneit Hactosuero [Iporokona:

a.

OTtHocsliMecs K sjlepHOMY TOIUIMBHOMY UMKJY HAay4YHO-HCCIEJOBATEILCKHE H
OIBITHO-KOHCTPYKTOPCKHE pabOoThl 0O3HAYAIOT JEATENBHOCTb, KOTOPAsi KOHKDPETHO
OTHOCHTCA K JIH0OOMY acleKkTy pa3paboTKH Mpolecca HIH CHCTEeMbl JII000ro M3
CJIEYIOIIETO:

- KOHBEPCHH IEPHOTO MaTepHala,
- oboralueHus s1epHOTo MaTepHana,
- W3rOTOBJIEHUS SIEPHOTO TOIJIHBA,
- PEAKTOpOB,

- KPHUTHYECKHX cOOpOK,

- nepepabOTKH SAEPHOTO TOIIUBA,

- 00paboTkH (He BKJIKOYAs IMEepeyNaKkoOBKH WIH KOHAWLUHOHHPOBAHHSA, He
NpeaycMaTPUBAIOLIETO pa3jesleHusl 3JIEMEHTOB, s XPaHEHHA HIIH
3aXOPOHEHHS) OTXOJOB CPEIHEro HJIH BBICOKOTO YPOBHS aKTHBHOCTH,
cojiep;KalMX MUTYTOHUH, BBICOKOOOOTalleHHbIH YpaH WM yYpaH-233,

HO HE BKIIOYAKOT  AC€ATEIILHOCTD, OTHOCAIIYIOCH K TCOPETHYCCKHM HITH
(I)YHLIaMCHTaHbeIM Hay4HbBIM HCCJIEJOBAHHAM HJIH K HAYHYHO-HCCJIEAOBATCIILCKHUM H
ONBITHO-KOHCTPYKTOPCKHM pa60TaM 1o [IPOMBINIJICHHBIM IMNPUMCHCHHAM
pPadHOH30TONOB, MEIOHUIHMHCKHM, THAPOJIOTHYCCKHM H CeJIbCKOX 03I UCTBEHHBIM
I[IPHMEHCHHAM, H3YUEHHIO MOCJACACTBUH 115 3J0pOBbI H OKpY)Ka}OUlef"{ Cp€Abl H IO
YCOBEPIWICHCTBOBAHHIO TEXHHYECKOTIO 06CHy)KHBaHHﬂ.

[Inomagka oO3HA4YyaeT TEPPUTOPHIO, TpaHHLBl KOTOPOH onpeaeneHsl MoOHako B
COOTBETCTBYIOIUEH  HMHPOpPMALIMH O  KOHCTPYKLHH  YCTaHOBKH,  BKJIIOYas
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OCTaHOBJIEHHYIO YCTAHOBKY, a TaKXe B COOTBETCTBYIOLIEH HHOpMalHH O MecTe
HaXOXKJ€HHS BHE YCTAaHOBOK, rzie OOBIYHO HCHOJIB3YETCA sSAEpPHBIM MarepHal,
BKJIIOYAs 3aKpPhITOE MECTO HAaXOJ)KIEHHUS BHE YCTAHOBOK, Ille paHee HCIOJIb30BAICA
ANEpHBIH MaTepHas (KOTOpble OTPaHHYHBAIOTCA MECTAMH HAXOXIEHHUA, II€ HMEIOTCS
ropsiude KaMepsl WIH OCYLIECTBIIANACh HEATENbHOCTh, CBA3AHHAA C KOHBEpCHEH,
oforailleHHeM, H3rOTOBJICHHEM MIIH NepepaboTkoit Tomnupa). [Inomanka Bximouaer
TaKkKe BCe OOBEKTHI, COBMECTHO Pa3MeEIleHHbIE C YIIOMAHYTBIMH BBIllI€ YCTAaHOBKOH
WIM MECTOM HaxOXIEHUS, ¢ LeNbl0 IpefoCTaBJIEHUS HJIH HCIOJIb30BaHHUA
CYIIECTBEHHBIX CpeACTB OOECHeYeHHUs, BKIOUas: ropsuHe Kamepsl Lid oOpaboTku
oONy4eHHBIX MAaTepHATIOB, HE COAEPXKAUIMX SIepHbI MaTepHall; YCTaHOBKH A
00pabOTKH, XpaHEHHS W 3aXOpPOHEHHs OTXOJOB; a TaKkKe 3JaHMs, CBA3aHHBIE C
COTJIACOBAHHOM [NIEATENbHOCTBIO, OINpenencHHOH MOHAaKO B COOTBETCTBHH CO
cTaTbei 2.a.1v) BhIILE.

CHATas ¢ IKCIUTYaTallMd YCTAHOBKA MJIH CHATOE C IKCIUIyaTallud MECTO HaXOXJEHHS
BHE VCTAHOBOK O3Ha4alOT OOBEKT MJIM MECTO HaxOXJIEHHs, Ha KOTOPHIX
JEMOHTUPOBAHBl MJIM CHENaHbl HENPUTOAHBIMH K 3KCIUTyaTalMH OCTaBILHECS
KOHCTPYKUMH H 00OpyldoBaHHe, BaxkHble g ee(ero) HCIONb30BAHHUS, TaK YTO
oHa(OHO) HE HCIONb3YeTCs [UIS XpaHEHHs ANEPHOrOo MaTepHalla U HE MOMKeT Jajee
HCIONB30BaTLCSA A OOpallleHHs ¢ sSOCpHbIM MaTepuaioM, ero oGpaboTKH WM
HCIIOJIb30BAaHHUA.

OcTaHOBNEHHAs YCTAHOBKA MJIH 3aKpbITOE MECTO HaXOXIEHHS BHE YCTaHOBOK
03HA4alT OOBEKT MM MECTO HAXOXAEHHS, IKCIUTyaTallHs KOTOPBIX NpeKpallleHa U U3
KOTOPBIX H3BAT AACPHBIN MaTepHall, HO KOTOPbI€ HE CHATHI C IKCITyaTalllH.

BricokooOoranieHHpIi_ypaH O3HayaeT ypaH ¢ OOoraiieHHMEM MO HM30TOmy ypaH-235
20% unu Bbille.

Ot160p npob okpyxarouieit cpeibl B KOHKPETHOM MECTe HAXOXKAEHUA O3HayaeT oTbop
npob okpyxarwllei cpeabl (HampHMep, BO3AyXa, BOJbI, PaCTHTENbHOCTH, MOYBHI,
3arpsA3HEHUMN) B ONpENENEHHOM  ATeHTCTBOM  MECTe  HaXOXAEHUS H
HENOCPEeACTBEHHOH OJIM30CTH OT HEro C LENbI0 COASHCTBUSA ATEHTCTBY B TOATOTOBKE
BBIBOJOB 00 OTCYTCTBHM He3asBJIEHHBIX SACPHOTO MaTepHala HIM sAOepHOMH
JeATEJIbHOCTH B 3TOM OINpPEeAEICHHOM MECTE HaXOXXIEHHS.

O160p npob oxpyxarouieit cpenbl Ha OOIIMPHON TEPPUTOPHH O3HauaeT oTbop mpob
OKpyXamwllleil cpeasl (HalpuMep, BO3AyXa, BOMAbl, pPACTHTEIbHOCTH, MOYBHI,
3arpsA3HEHHH) B psne ONpelesIeHHbIX ATEHTCTBOM MECT HaXOXIEHHA C LeJIbIO
COIeHCTBUS ATEHTCTBY B IIOATOTOBKE BBIBOAOB 00 OTCYTCTBHH HE3asBJIEHHBIX
AAEPHOTO MaTepHalla WIH AAEPHOH AEATENbHOCTH Ha OOIIMPHOMH TEPPUTOPHH.

AnepHBI _MaTepHan COIJIaCHO OIpeleneHuto, AaHHOMY B crathe XX VYcrama,
O3HauaeT M0O0H HCXOAHBIH MaTepHall WIM KOO0 CleHaNIbHBIN pacIeMISIOMHHCS
Marepual. TepMuH "HCXOHHBIH MaTepHan" He JOMKEH TOJKOBAThCA Kak
NPUMEHAOIIMHCA K pyAe HIM oTxozaM pyabsl. Jlioboe omnpeneneHue, maHHOE
CoBeToM B COOTBETCTBHH cO cTatbeil XX YcraBa AreHTCTBAa MOCNE BCTYIUIEHHS B
cuny Hactosiuero [IIpoToxoma, koTopoe pacmMpseT CHHCOK MaTepHalIOB,
CYHTAIOUIMXCS MCXOAHBIM MaTepHAIOM MJIH CIEHHANbHBIM  PaCLUEIUISIOIMMCH
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MaTe€pHaJioM, BCTYMACT B CHJIIY B COOTBECTCTBHH C HAaCTOALIHM HpOTOKOHOM TOJIBKO
ocCJe NpUHATHSA Momnaxko.

1. YcTaHoBKa 03HAYaET:

y

i)

PE€AKTOp, KpPHTHYECKYIO C60pKy, 3aBOA II0O KOHBEPCHHU, 3aBod IIO
H3TOTOBJICHHIO, nepepa6aTLIBa}0u1y10 YCTAaHOBKY, YCTAaHOBKY /i pa3fACicHHA
H30TOIIOB HJIM OTACIIBHOC XpaHUJINILE; HIIH

n0boe MeCcTo HaxOXIeHHs, e OObIYHO HCIONb3YeTCs SAAEPHBIH MaTepHan B
KOJIMYECTBAX, MPEBBIIAIOIINX OAUH 3PPEKTUBHBIN KHIIOTPaMM.

MecTo HaxOXXKIEHHS BHE YCTAHOBOK O3Hayaer J1t000H oObexT MK J10bdoe MeCTo

HAXOXJICHHs, KOTOpble HE SBISAIOTCS YCTAaHOBKOM, H TA€ OOBIYHO HCIIOJIB3YETCH
ANEPHBIH MaTepuan B KOJHYECTBAaX, paBHBIX OJHOMY 3Q(EKTHBHOMY KHIIOIpaMmy
HJIH MEHee.

COBEPUIEHO B Bene 30 cents6ps 1999 roga B ABYX 3K3eMIUIsipaXx Ha QpaHLy3CKOM
M aHTJIHHCKOM SI3bIKaX.

3a KHAPKECTBO MOHAKO 3a MEXXAYHAPOJIHOE AI'EHTCTBO I10
ATOMHOU SHEPI'MH

(moanuce) (noamnuce)

Kan IlacTopennu Moxamen Dnbbapanet

[TOTHOMOYHBIN MUHHCTP ['eHepanbHBI AUPEKTOP
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iii)

vi)

vii)

[MPUJTIOXXEHHE I
IMEPEYEHb BUJIOB JEATEJIBHOCTH, O KOTOPLIX T'OBOPUTCSHA

B CTATBE 2.A.IV) HACTOSILUEI'O ITPOTOKOJIA

H3arotosnenue potopabix TpyO Ans ueHTpudyT UK cGopka razoBbix HEHTPUAYT.

PoTtopHble TpyOb! Juid HEHTpUGYr 03HAYAIOT TOHKOCTEHHBIE LHJIMHAPBI, ONMHCAHHE
KOTOPBIX NpUBEIEHO B pa3zaene 5.1.1 b) llpunoxenus I1.

I'azoBble HEHTPHGYTH O3HAYaOT UEHTPUPYrH, OMMCAHHE KOTOPBIX MPHBEAEHO BO
BBOJIHOM 3aMeYaHuH K pa3aeny 5.1 Ilpunoxenns Il

HsroroBnenne nupy3noHHbIXx Oappepos.

Huddy3uonnpie 6apbepbl 03Ha4alOT TOHKHE NOPHCThIE GHIIBTPHI, ONIMCAaHHE KOTOPHIX
npuseaeHo B paszaeiie 5.3.1 a) [lpunoxennus I1.

HsrotoBnenue wiu cbopka CHCTEM, UCITOB3YIOIUUX JIa3ephl.

CucTeMbl, HCTIOJIB3YIONIHE J1a3€phl, 03HAYAKOT CHCTEMBI, BKJIIOYAIOIUNE Te MPeAMETHI,
OMHCaHHe KOTOPBIX MpHUBeAeHO B pasaene 5.7 Ilpunoxenus I1.

H3roroBieHHe HIH cGopKa SJIEKTPOMArHHTHBIX CCIIapaTOPOB H30TOIOB.

DJIEKTPOMAarHUTHBIE CENapaTopbl M30TONOB O03HA4YalOT T€ MpPEeAMEThI, O KOTOPbIX
rosoputcs B pasaene 5.9.1 Ilpunoxkenus Il u koTopsle coaepkaT HCTOYHMKH HOHOB,
ONMCaHHEe KOTOPbIX NMpHBeAEHO B pasaeine 5.9.1 a) [Ipunoxenus II.

HsroToBnenue Ui c6opKa KOJIOHH UIH 3KCTPAKLIHOHHOTO 060py10BaHHS.

KONOHHBI WM 3KCTpPaKIHOHHOE 0o0opy/loBaHHE O3HAYalOT Te MpPeIMEThI, OMHCaHHE
KOTOPBIX INpuHBEAEHO B pasjenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 56.6, 567 u 5.6.8
ITpunoxenus IL

M3roToBneHHe  pa3lenuTeNbHBIX  CONENl  HJIM  BHXpeBbIX  Tpybok  ans
a3poJHHaMHYecKoro oborameHus.

PaznenvrenbHble CoMa HIH BHXpEBbIE TPYOKH /Ul a3poJMHAMH4eCKOro oboraljeHus
03HAYalT pasleuTesIbHblE COMJIa H BHXpEBble TPyOKH, OIMCAaHHE KOTOPBIX
NpUBEAEHO COOTBETCTBEHHO B pa3nenax 5.5.1 u 5.5.2 Ilpunoxenus I1.

HUsroroBneHue WK cOOpka CHCTEM reHepallHi YPaHOBOIi M1a3MBbl.

CucteMbl reHepalMH YpPaHOBOW [JIa3Mbl O3HAYAIOT CHCTEMbI Ui TeHepauHu
yPaHOBO# na3Mbl, ONMHCAHHE KOTOPBIX MpHBeAcHO B pasnene 5.8.3 Ilpunoxenns II.




viil)

X1)

Xit)

xiit)

Xiv)

XV)

Hsrorosnenne uMpkoHHeBBIX TPyO.

LlupxoHueBble TpyObl 03HAUYAIOT TPYOBI, ONMCAHUE KOTOPBIX IIPUBEAEHO B pasaene 1.6
[Tpunoxenus I1.

HpOH3BO,[1CTBO HJIM NOBLIILIEHHE KauyecTBa TAMXEI0H BOJABI HITH ne}”{Tep}m.

Tsxenas Bojia wiu nedTepUH 03HAYalOT AEHTEPUH, TSKETYI0 BOAY (OKCHA AeHTepHs)
H moboe apyroe coeidHeHHe AEHTEpHs, B KOTOPOM OTHOLLEHHE 4YHCIa aTOMOB
JaelTepHs K 4MCIy aTOMOB Bofopoja npesbiiaet 1:5000.

Hsrotosnenue rpaduta saepHoi YUCTOTHI.

I'paduT spepHOM YHCTOTHI O3HaYaeT rpaduT, ypoBEeHb YUHCTOTBI KOTOPOTO BbINIE, YUEM

5 MHJUIMOHHBIX YacTeit OOpHOro 3KBUBAJIEHTA, a IIIOTHOCTH npeBbimaet 1,50 r/eM’.

Hsrorosnenue KOHTCﬁHCpOB 1A o6nyquHoro TOIIJIMBA.

KoHTerHep ansd o0JYYEeHHOrO TOIJIMBA O3HA4YaeT €MKOCTh A [NEPEBO3KH H/UIH
XPpaHECHHA O6HY‘ICHHOFO TOINJIUBA, O6CCHC'~1HBaIO[HyIO XKMHYECKYH), TCIUIOBYHO H
paJHalKHOHHYK) 3alIUTY, a4 TAKXKE OTBOJA TECIlJIa pacliala BO BpEMs IIEPEMEILICHHA,
I[MEPEBO3KH H XPAHCHHA.

HzroroBneHne peakTOpHBIX YIPABISAIOLUIHX CTEPXKHEH.

PeakTopHble yNpaBASAIOUIME CTEPXHH O3HAYAIOT CTEPXKHH, OINMCAHHE KOTOPBIX
npuBeeHo B pasaene 1.4 [Ipunoxenns 11.

HzroroBnenne 6e30nacHbIX ¢ TOUKH 3pEHUST KpHTHHYHOCTH OaKOB U pe3epByapoB.

besonacHble ¢ TOYKM 3peHHs KPUTHYHOCTH ©GakM W pe3epByaphbl O3HA4yaKwT Te
NpelMeThbl, OIMCAaHHE KOTOPBIX NpUBEAEHO B pasaenax 3.2 u 3.4 [Ipunoxenus I1.

Hszrorosnenue MaliuH 1A p}’6KH O6Hy‘{eHHI>IX TOIIJIUBHBIX 3JIEMCHTOB.

MamuHs! 11 pyoKH 06JyYEHHbIX TOIIHBHBIX 3JIEMEHTOB 03HA4al0T 000pylIOoBaHHE,
OIUCAaHHE KOTOPOro rnpuseaeHo B pasaene 3.1 [lpunoxenus II.

CoopyXeHHe ropsuux Kkamep.

Fopsaune kaMepbl 03HAYAKOT KaMepy UK COeAMHEHHbIE Mex 1y cO00H kamepsl 06ILHM
06beMoM He MeHee 6 M°, CHaG)KEHHbIE 3alMTOH, paBHOH WM TpeBbILAIOIIEH
skBuBasieHT 0,5 M OeroHa IJIOTHOCTBIO 3,2 r/cm’ uim bonee, YKOMIUJIEKTOBaHHbIE
obopynoBaHHEM /11 NPOBENEHHS OIEepallMd C HCHOJIb30BAHHEM JAUCTAHLHOHHOTO
yIpaBJICHHUS.




[MPUJIOXXEHHE II

I[MTEPEYEHL COI'JTACOBAHHOI'O OBOPYJOBAHUA U HEAJAEPHOI'O MATEPHUAIJIA

1.1.

1.2.

AJII OTYETHOCTH OBb OKCITOPTE Y UMITOPTE B COOTBETCTBHHU

CO CTATBEH 2.A IX)

PeakTopbl H PEAKTOPHOE 060pYI0BaHHE
KoMmijieKTHbIE fiiepHble PeaKTOpPbI

SinepHble peakTophl, cHocoOHble paboTaTh B PEXHME KOHTPOJIHPYEMOH
CaMOMNO/IEPXKHBAIOIIEHCA 1LEeMHOH peaklHH JAEJIeHHs, HCKIIoYas peakTopsl
HYJIEBOH MOILHOCTH, KOTOpBIE€ OMNpENENAITCS KaK pPEaKTOphl C MPOEKTHBHIM
MakCHMaJIbHBIM ~ YPOBHEM IIPOM3BOJCTBAa IUIYTOHHSA, HE MPEBBIIAIOLIUM
100 rpaMMOB B ro.

[NOACHUTEJIbBHOE 3AMEYAHHE

"SnepHblit peakTop" B OCHOBHOM BKJIHOYAET Y3JIbl, HAXOASILHECS BHYTPH KOopnyca
peakTopa HJIH HeloCpeACTBEHHO NMPHMBIKAIONHE K HEMY, 060py0BaHKHe, KOTOpOe
KOHTPONHUPYET YPOBEHb MOIIHOCTH B aKTHMBHOH 30HE, H KOMIIOHEHTBI, KOTOpbIe
OOBIMHO CO/IepXKaT TEIUIOHOCHUTENb NEepPBOro KOHTYPAa aKTHBHOH 30HBI PeaKkTopa,
WJIM BCTYMAIKOT C HUM B HEMTOCPEACTBEHHBIH KOHTAKT HIIH YNPaBJIAIOT HM.

He npeanonaraercs HCK/IIOYEHHE PEaKTOPOB, KOTOpble HAIEXalMM oOpazoM
Mornd ©Obl MOABEPrHYTbCS MOJHGHKALHH JUIs TPOM3BOJACTBA 3HAYHTENIBHO
bonpuiero konuyectsa, yem 100 rpamMMoOB IUIYTOHHA B roa.  Peakrtopesl,
npeqHa3HauYeHHble /i1 MIMTENbHOH JKCIUlyaTaUMH Ha 3HAYMTENbHBIX YPOBHSX
MOILHOCTH, HE3aBUCHMO OT CTETECHH HX BO3MOXHOCTEH NPOM3BOACTBA TUTYTOHHS,
He pacCMaTpHBAIOTCA KAK "peakTopbl HyI€BOH MOILIHOCTH".

PeakTOpHbIE KOPIYca BbICOKOTO XaBJIeHHS

Mertannuyeckue koprnyca B cOope WIM HX OCHOBHbIE YacTH 3aBOJCKOrO
M3rOTOBJIEHHS, KOTOpbIE CIELHAIbHO MpEeJHa3HAYEHbl WJIM TNOATOTOBIEHBI IS
pa3MelleHHs B HUX aKTUBHOH 30HBI fJ€PHBIX peaKTOPOB, KaK OHH OMNpeJieseHbl B
nyHkre 1.1. Bbllue, U cIOCOOHbBIE BbIAEPXKHBATh paboyee NaBlleHHE TETIOHOCHTENS
NepBOro KOHTYpa.

ITOACHUTEJIBHOE 3AMEYAHHE

BepxHss nnuTa KOphyca BBICOKOTO [aBJCHHMS pPEAKTOpa OXBaThbIBAETCH
NYHKTOM 1.2 KaK OCHOBHAas, 3aBOJICKOTO M3rOTOBJIEHHS, YaCTh KOPIYCa BBICOKOFO
JlaBJICHHS.

BHyTpeHHHe yacTH peakTopa (HampuMep, NOAJMEPKHUBAIOLHE KOJIOHHBI U IUIHTI
aKTUBHOH 30HBI H IIpYTHE BHYTPEHHHE YaCTH KOpIyca, HalpasJsiolHe TpyOsl 1is
PEryJIHpYIOIHX CTepXKHEH, TemJoBble 3KpaHbI, MEPErOPOAKH, TPYOHBIE PEIICTKH
AaKTUBHOM 30HBI, IUIacCTHHBI aUddy3opa H T.A.) OOBIYHO INOCTABIAKOTCA
NOCTaBIIMKOM peakTopa. B HEKOTOphIX cllyyasx onpeneieHHble BHYTpPEHHHE
OMOpHblE KOMIIOHEHTBl BIJIIOYAIOTCS B H3rOTOBJIEHHE KOPIyca BBICOKOTO



1.3.

1.4.

1.5.

1.6.

JIaBJIEHUs. OTH TpeaMeThl SABJIAIOTCA AOCTATOYHO BAXHBIMH C TOYKH 3pEHHUS
0€30MacHOCTH M HaJEKHOCTH IKCIUIYyaTAlUH DPEAKTOPOB (M CHEA0BATEIbHO, C
TOYKH 3PEHHS TapaHTHHHBIX 0053aTeNbCTB M OTBETCTBEHHOCTH TMOCTABILMKA
peakTopa), 4ToObl UX MOCTABKA BHE PAMOK OCHOBHOI'O COIJIAILICHHS O MOCTaBKe
CaMoro peakropa He crana Obl 00bIMHOM NpakTHKOH. [lo3ToMy, XOTS OTAenbHas
MOCTABKA THX YHHKANbHBIX, CMIEHHATBHO MPEeHa3HAYECHHBIX U [10rOTOBJICHHbIX,
BOXHbIX, KPYNHBIX M JOPOTOCTOSILLIMX TIPEAMETOB He o00s3aTeNbHO Oyner
paccMaTpUBAaThCs Kak BbIMAajarolas M3 chepbl HHTEPECOB, TaKoH crocob
MIOCTABKH CUHTAETCS MAJIOBEPOSTHBIM.

MauMHbI /ISl 3arPy3KH H BBIFPY3KH PEaKTOPHOIO TOIJIHBA

ManunynstopHoe  00OpyAOBaHHE,  CINEUUANBHO  MPEAHA3HAYEHHOE WK
NOJArOTOBJICHHOE /I 3arpyY3KH HJIM H3BJICUCHHUS TOIUIMBA U3 SACPHBIX PEaKTOPOB,
KaKk OHH ofpe/esieHbl B TIYHKTE 1.1. BblllIe, KOTOPOE MOMXET HCIOJIb30BAThCS,
KOT/la peaKToOp HaXOJAWTCA [0 HArpy3ko, WidM o0jajaer TEXHUYECKHMMHU
BO3MOXXHOCTSIMM JUIi TOYHOTO IIO3MIIMOHHPOBAHHA HJIM OpPHEHTHPOBAHMA,
MO3BOJISIOIIMMH NPOBOJMTL HAa OCTAHOBJIEHHOM pEAKTOpE CIIOXHble paboThl Mo
neperpy3ke TOIUIMBA, NMPH KOTOPbIX OOBIYHO HEBO3IMOXMHBI HEMOCPEJACTBEHHOE
HabJIIOICHUE WIIH NTPSIMOH 10CTYII K TOIJIMBY.

PeakTopHbie yNpaBJsilolHe CTEPAHH

CrepxHH, CNIENUANBHO NPeAHa3HAYEeHHbIC UJIH IIOJIrOTOBJICHHBIE IS YIIPaBICHUS
CKOPOCTBIO peakiiMH B SAEPHBIX peakTopax, Kak OHHW ONpejesieHbl B nmyHkTe 1.1.
BBILLIE.

HOACHHUTEJIbHOE 3AMEYAHHE

Croa e BKJIKOUAOTCSA, TOMHMO YacTH, TOIJI0WAaoIned HEHTPOHBI, €e OMOPHBIC U
1O/1BECHbIE KOHCTPYKIIUH, €CJIH TTOCTAaBKa NPOU3BOAUTCS Pa3/IeNIbHO.

PeaxkTopHble TPyObI BLICOKOIO AaBJICHHS

TpyObl, KOTOpBlE cHEUMANbHO TMpeNHAa3HAYEHbl MM TOATOTOBJICHBI  JUIS
pa3MEeLIEHHs] B HUX TOTUIMBHBIX 3JIEMEHTOB M TEIJIOHOCHUTEJIS TIEPBOTO KOHTYpa B
peakTopax, Kak OHM OMNpejesieHbl B NMyHkTe 1.1. Bbllle, npy paboyeM JaBJICHHUH,
npesbliIatomeM 5,1 MIla (740 dyHT/kB. aroiM).

ILInpxkoHHeBbIe TPYObLI

Tpy6b!1 unu c6opku Tpyd U3 METALIMYECKOTO IHPKOHUS WM €ro CrJIaBoOB, MO BECY
npesbiatonie 500 kr B TeueHue nr000ro 12-MeCcAYHOTro MNepuona, KOTOphIe
CNEHHATIbHO IpeJHa3HaYeHbl WM TOJArOTOBJIEHBl [ HCIIOJB30BAaHHUA B
peakTopax, Kak OHHM oIpeje/ieHbl B NyHkTe 1.1. Bbllle, H B KOTOPBIX OTHOLIEHHE
no Becy radQHHUs K HHPKOHHIO MeHblle YyeM1:500.



1.7.

2.1

2.2.

Hacocbl NEepBOro KOHTYpa TeNJIOHOCHTEIA

Hacocbl, cnenuansHo NpeaHa3Ha4eHHbIE WIH NOArOTOBJIEHHbIE I MOAEepKaHHS
UMPKYISUHH TEMJOHOCHTENs IMEPBOr0 KOHTYpa sAEpHBIX PEaKTOpPOB, KaK OHH
onpenesneHsl B nyHkTe 1.1. Boie.

[NOSACHHUTEJIBHOE 3AMEYAHHE

CriennanbHO MpeaHa3HaYeHHbIE WIM MOATOTOBJIEHHBIE HACOCHI MOTYT BKJIKOYATh
CIIOKHBbIE, YIUIOTHEHHbIE MJIHM MHOTOKPAaTHO YIUIOTHEHHbIE CHCTEMBI JUIA
NpeAOTBPALLICHHA YTEYKH TEMJOHOCHTENS MEepBOro KOHTypa, TIe€pPMETHYHBIE
HAacochl M HACOCHl C CHCTEMaMH HHEpIHMAJIbHOH Macchl. JTO oOmpeaeeHHe
KacaeTrcs HAacoCOB, aTTECTOBaHHBIX mo Kinaccy NC-1 HaM 3KBHBaJIeHTHBIM
CTaHJapTaM.

HesizepHble MaTepHaJibl AJIsl peaKTOPOB
JleHTepuH H TsKesiasi Boaa

Heitepult, Tspkenas BoAa (OKHCh JedTepHs) M moboe apyroe coeauHEHHe
AedTepus, B KOTOPOM OTHOLUEHHE JEeHTepHs K aToMaM BOJOpOJAa MpPEBBIILAET
1:5000, npenHazHa4yeHHbIE [UIS MCIIOIB30BAHHMS B SIEPHBIX peaKTOpax, KaKk OHH
onpejesneHsl B MyHKTe 1.1. Bblle, B KOJIMUECTBaX, npesblnaomwux 200 kr aToMoB
nedtepus A mobOoH  OAHOM  CTpaHbI-MIOJNydaTesls B TedeHHe Jroboro
12-Mecsa4HOTO nepuoja.

SInepHoO-uHCTHIN rpaduT

I'padur, wuMerOMWMH CTeNeHb YUCTOTHI BbILE S5-MHUIMOHHBIX  OOpHOro
OKBUBAJIEHTA, C IUIOTHOCTBIO Gonbine ueM 1,50 r/cm’, npemHasHaveHHsH Ul
HCIIONb30BaHHA B SIEPHBIX PEaKTOPax, Kak OHH OINpeaesieHbl B NyHKTe 1.1 Bblile,
B KOJNM4eCTBAX, nmpesblmaiomux 3x10° kr (30 meTpuueckux TOHH) Wi oGO
OJIHOH CTpaHbI-MONy4aTesis B TeYeHHe 1100oro 12-mecsyHOro nepuona.

INTPUMEYAHHE

JUis 1esnell DKCIIOPTHOTO KOHTPOJS IpPaBHTENbCTBO ONpeAenseT, OyayTr mnu
3KCMOpPTHbIE NApTHH COOTBETCTBYIOUWIETO BBIIIEYKAa3aHHBIM XapaKTePHCTHKAM
rpadHTa HCIOJIb30BATHCA B ANEPHBIX pEaKTOpax.

YCTaHOBKM [Ji1 mnepepa®oTkH o00/yueHHbIX TOMJMBHBIX 3JIEeMEHTOB H
o0opyaoBaHHe, CNeNHAJIbHO NpeIHAa3HAYeHHOEe HJH IOATrOTOBJIEHHOE A
3TOro

BBOJHOE 3AMEYAHHE

Ipu nepepaboTke 0061y4eHHOrO AEPHOTO TOIUIMBA IUIYTOHHH M YpaH OTAENSIOTCA
OT BBICOKOAKTHBHBIX NMPOAYKTOB JIEJIECHHS U APYTHX TPaHCYPaHOBBIX JJIEMEHTOB.
JUis Takoro pasfeneHus MOTYT HCIIOJIb30BATbCA pa3jH4YHblE TEXHOJOTHYECKHE
NPOLIECCHI. Onnako co BpemeHeM mpouecc "Ilypekc" cran Haubomee
pacrpoCTPaHEHHBIM M MPHEMJIEMBIM.  JTOT NPOLECC BKIIOYAaeT pPacTBOPEHHUE
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OONyYeHHOro SAJEPHOr0 TOIUIMBA B a30THOH KHMCJIOTE C  MOCIEJYIOILHM
BbIJCJIEHHEM  ypaHa, [UIYTOHHA W  TIPOAYKTOB  JA€JEeHHS  IKCTpaKLHUEH
PacTBOPHUTENEM € NIOMOILBIO TpHOYTHIdOCaTa B OpraHHyeckOM pa3baBHTeE.

TexHonornueckde mnpoueccel Ha pa3lH4HBIX ycTaHoBkax Tuna "Ilypexc"
AQHWIOTHYHBl H BKJIIOYAIOT: H3MeNbuyeHHe OOJYyYEHHBIX TOIUIMBHBIX JJIEMEHTOB,
pPacTBOpEHHE  TOIUIMBA,  JKCTPAKUHIO  PAaCTBOPHTENEM M XPaHEHHE
TEXHOJIOTHYECKOH MXHIAKOCTH.  MoxeT uMerbcs Takke o000pydoBaHHE Uid
TETUIOBOH [NEHUTpPALMH HUTpaTa ypaHa, KOHBEPCHH HHUTpATa IJIYTOHHA B OKHCh
HIIM MeTajll, a TaKkxke A 00pabOTKH KHAKUX OTXOI0B, COAEPXKAILHUX NPOLYKTHI
JeJIEHUs, 10 TMOJIyYyeHHS (OpMBI, PUTOAHON I NMPOJOKUTEIBHOIO XpaHEHHS
HJIM 3aXOpoHeHHs. OIHAKO KOHKPETHbIE THIBl U KOHUrypauus o00opyJoBaHHS,
BBIMOJIHAKOILETO 3TH (PYHKUHH, MOTYT pa3lMyaTbcs Ha pas3JUM4HbIX YCTAHOBKAxX
tina "Ilypekc" NnoO HECKOJIBKHM NpUYHHAM, BKJIKOYas THIBI M KOJHYECTBO
O0ny4eHHOTO  SAAEpPHOro  TOIUIMBA,  MHOJJexaliero  nepepaborke, |
MPEANoiaraeMbIH IMPOLECC OCAXKIEHHS H3BJICKAEMBIX MAaTEPHAioB, a TaKXe
NpHHUMOBI obecrieyeHUs 0€30MacCHOCTH H  TEXHHYECKOro oOCIyXHBaHHHA,
NPUCYIIHE KOHCTPYKLHH JaHHOW 0DCTaHOBKH.

"YcraHoBKa Ans nepepabOTKH OOJyYeHHBIX TOIMUIMBHBIX 3JIEMEHTOB'" BKJIIOYAET
000py10BaHHE K KOMITOHEHTBI, KOTOPbIE OOBIYHO HAXOIATCA B IPAMOM KOHTAKTE C
OONy4YEHHBIM TOIUIHBOM H OCHOBHBIMH TEXHOJIOTHYECKHMMH [OTOKaMH SIEpHOro
MaTepHasa U NpOJyKTOB [AEJCHHS, U HEMOCPEACTBEHHO YIPABIAOT UMH.

OTH 1poLECChl, BKAKOYAs IOJIHBIE CHCTEMBl M1 KOHBEPCHH IUIYTOHHMS H
IIPOH3BOJCTBA META/IMYECKOTO IIJIYTOHHS, MOTYT OBITh HACHTH(GOHLHUPOBAHBI IO
MepaM, T[IpHHUMAaeMbIM JUIS TpeAOTBpAllleHUs OMAacHOCTEM B CBA3H €
KPHTHYHOCTBIO (HallpUMep, MepaMH, CBA3aHHBIMH C TFeoMeTpHeit), obnydeHHeM
(HampuMep, MyTeM 3aIMThI OT 0OJyYEeHUs) U TOKCHYHOCTBIO (HalpHMep, MEpaMH
110 YJEep>KaHUIO).

IIpeameTsl 00OpymOBaHHs, HAa KOTOpble, KaK CYHTAETCs, PaCHpOCTpaHsAETCs
3HayeHHe ¢pa3sl "M 00OpydOBaHHe, ClEUHaJbHO IpEJHa3HAYE€HHOE HJH
MOATOTOBJIEHHOE" I IepepabOTKH OONYYEHHBIX TOIJIMBHBIX JJIEMEHTOB,
BKJIFOYAIOT:

MawHHbI Ui pyOKH 00J1y4eHHbIX TOMJIMBHBIX 3JIeMeHTOB
BBOJIHOE 3AMEYAHUE

D10 000pYINOBaHHE HCMONB3YETCs AJS BCKPBITHS 0O0ONOYKH TOIUIMBA C LENBIO
MOCNEAYIOILErO pacTBOpeHUs o0ayyeHHOoro siiepHoro Marepuana. Kak npasuio,
UCIONB3YIOTCA CIENHAIbHO TMpeaHa3HaY€HHbIE, CKOHCTPYHPOBAHHbIE U pyOKH
MeTajjla yCTPOMCTBA, XOTS MOXET HCIIONb30BaThCs M 0oJiee COBEpIICHHOE
000py/10BaHHe, HANIPUMEp J1a3ephl.

ﬂHCTaHHHOHHO YIIpaBIsAEMOE€ o60pyaoaam{e, CNCUHANbHO NMPE€AHA3HAYCHHOC HIIH
NOATOTOBJIEHHOE 1J11 HCIONB30BAHHUA HA YCTAHOBKE IO nepepa60TKe, KaK OHa
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orpenesieHa BhllIe, Ul pe3KH, pyOKH MM Hape3KH cO60pOK, MyYKOB HIIH CTEpXHEH
00J1y4YeHHOTO SepHOTO TOTUIHBA.

HuccoibBepbl
BBOJAHOE 3AMEYAHHE

B naucconbsBepsl 00BIMHO MOCTYNaeT U3MesbueHHOe OTpaboTaBllee TOMIMBO. B
3THX 06e30MacHbIX C TOYKH 3pPEHHUS KPHTHYHOCTH pe3epByapax o0OJy4eHHbIH
sIepHBIH MaTepHall pacTBOPSETCA B a30THOH KHCJIOTE, H OCTaroIHecs oOpeskH
0060J104eK BBIBOAATCS H3 TEXHOJIOTHYECKOTO MTOTOKA.

be3onacHble C TOYKH 3peHMS KPHUTHYHOCTH pe3epByapbl (HallpuMep, Majloro
JUaMeTpa, KOJblleBble HJIM IMpsAMOYTOJIbHbIE  pe3epBYyaphbl), CHEUHAIBHO
npenHa3HavyeHHbIE HJIM MOATOTOBJIEHHBIE [UIS HCIIONB30BAaHHA Ha YCTAaHOBKE IIO
nepepaboTke, KaK OHM ONpeJeNeHbl BbIIIE, JJIA PacTBOPEHHA OOJy4EeHHOTO
SOEPHOTO  TOIUIMBA,  KOTOpble  CMOCOOHBI  BBIAEPXKHBATL  TOPAUYIO,
BBICOKOKOPPO3HOHHYIO JKHAKOCTL H MOIYT JAMCTAaHUHMOHHO 3arpyXatbCcs H
TEXHUYECKH 00CITyKHBATLCHA.

IKCTPAKTOPbI H 000pPYI0BaHHeE ISl IKCTPAKIIMH PACTBOPHTEIEM
BBOJHOE 3AMEYAHHUE

B 3KCTpaKTOpHI ¢ paCTBOPHTENIEM MOCTYTNAET KaK pacTBOp OOJy4EeHHOTo TOIUIMBA
M3 JIHCCONIBBEPOB, TaK M OpraHMYecKHH pacTBOp, C IOMOILBIO KOTOpPOTO
pasnesndloTcs ypaH, IUIYTOHMH H mnpolayktsl neneHus. OO6opynoBanue mis
3KCTPAKLHMH PaCTBOPHUTENIEM OOBIYHO KOHCTPYHPYETCS TaKHM 00pa3oM, YTOOBI OHO
YIOBJIETBOPAJIO JKECTKHMM JKCIUTyaTalUOHHBIM TpeOOBaHHUAM, TakHM, Kak
JUIMTENbHBIH CpoK cayxObnl 0e3 TeXHHYecKOro oOCTYy>XHBaHMS MJIH JIerkas
3aMEHAEMOCTb, MPOCTOTA B JKCIUIyaTallAM M YIIPAaBJIEHHH, a TakKe€ THOKOCTL B
OTHOWEHHH H3MEHEHHS MapaMeTpoB Mpoliecca.

CneunanbHO  TpeAHA3HAYEHHbIE HJIK  TOATOTOBJIEHHBIE  JKCTPAKTOPhI €
pacTBOpHTEJIEM, TaKHe, KaK HacaJo4Hble HJIH MYJIbCALIHOHHBIE KOJIOHHHBI,
CMECHTEJILHO-OTCTOHHbIE amMnapaThl WIH LEHTpOoOeXXHble KOHTAKTHBIE amnapaThl
AN HMCIONB30OBaHUS Ha YCTaHOBKe MO 00paboTke o0O0My4eHHOro TOIUIMBA.
DKCTpaKTOpbl € pacTBOPHTENEM JOMKHBI OBITE YCTOHYHMBBI K KOPPO3HOHHOMY
BO31€HCTBHUIO a30THOH KHCJIOTBL.  DKCTPAaKTOpPbl € pacTBOpUTENIeM OOBIYHO
M3roTaBIMBAIOTCA ¢ COOJIOIEHUEM Ype3BhIYaHO BHICOKUX TpeOOBaHHH (BKJIIOYas
NPUMEHEHHE CHELHATBbHBIX METOJOB CBapKd, HHCNEeKUHH, obecrneyeHue H
KOHTPOJNb KAa4yecTBa) M3 MaJlOYTJIEPOAUCThIX HEPXKABEIOUX CTasjiedf, TUTaHa,
LMPKOHHUA WIH APYFHX BHICOKOKAYECTBEHHBIX MATEPHAJIOB.
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XuMHYeCKHE pe3epByaphl U1l BbIIEPKHBAHHUA HJIH XPAHEHUsI
BBOJHOE 3AMEYAHHE

Ha »Tane 3KCTpakuuM  pacTBopuTeneM  00pa3yloTCsi TpU  OCHOBHBIX
TEXHOJIOTHYECKHX IIOTOKAa >XHUIKOCTU. PesepByapsl Uil BBIIEPKUBAHHUS HIIH
XpaHEHHs HCIONB3YIOTCA B JadbHeduied o00paboTke BCeX Tpex M[OTOKOB
CJIe Iy FOUIMM 00pazoM:

a) pPacTBOP YHUCTOTO a30THOKMUCJIOTO YpaHa KOHIEHTPHPYETCs BblapHBaHHEM
U NIPOMCXOAHUT MpPOIECcC NEHUTPANHH, I'1e OH MPEBPAILAETCA B OKCHA YpaHa.
DTOT OKCHJI TOBTOPHO UCIOIB3YETCS B IAEPHOM TOTUIHBHOM IHKJIE,

b) PAacTBOP BBICOKOAKTHBHBIX MPOIYKTOB AeNEHHS OObIYHO KOHLIEHTPHUpPYETCs
BBIMIAPUBAHUEM M XPAHUTCSA B BHJE KOHLUEHTPUPOBAHHOM JXHIAKOCTH. ITOT
KOHUEHTPAT MOXET BIIOCIEACTBHM MPOWUTH BbINAPUBAHUE WU OBIThH
npeobpa3oBaH B GopMy, IPHTOAHYIO A1 XPaHEHHUS WIH 3aXOPOHEHHS;

C)  pacTBOp UHUCTOrO HHUTpaTa IUTYTOHHA KOHUEHTPUPYETCA U XpaHUTCA JIO
MOCTYTIJIEHUS HAa JaubHEHIIME 3Tanbl TEXHOJIOTMYECKOIO npouecca. B
YACTHOCTH, pe€3epByapbl [Ulsl BBLIAEP)KUBAHHS WIM XpaHEHHUs pacTBOPOB
TUTYTOHHSI KOHCTPYMPYIOTCA TakUM 00pa3om, uToObl H30exaTh CBA3AHHBIX C
KPUTHYHOCTBIO Mpo6iieM, BO3HHKAIOUIMX B pe3ylbpTare H3IMEHEeHHH B
KOHUEHTPAaLHH WK GopMe TaHHOTO MOTOKA.

CreuHansHO TNpeaHAa3HauYeHHblE MM  [IOATOTOBJIEHHBIE  pe3epByapbl s
BbIAEPXKUBAHUA WM XpaHEHUs AJIs UCIIONb30BAHUS Ha YCTaHOBKe 10 nepepadboTke
o0y4eHHOro TOTIHBa. Pe3epByaphl 1S BBIAEP)XKHBAHUS MJIM XPAHEHHS JOJIKHbI
ObITh  YCTOMYHMBBI K KOPPO3HOHHOMY BO3JE€HCTBHIO a30THOH  KHUCIIOTHI.
Pe3epByapbl [ BBIIEPKHMBAHHMS WIIH XPaHEHUS OOBIYHO H3TOTABJIMBAIOTCS M3
TaKMX MaTEpHaJIOB, KaK MAaJIOYTJIEPOJHCThle HEpMKABEIOIIME CTajlH, THTAH HIIH
UMPKOHUM WM JApYTHe BBICOKOKAUECTBEHHblE MaTepuanbl. PesepByapbl Ui
BBIAEPAKHBAHHA MJIM XPAHEHHUA MOTrYT ObITh CKOHCTPYHPOBaHbI TakMM oOpazom,
4TOOBI HMX OJKCITyaTalMs M TexXHHYecKoe OOCIYy)KHBaHHE MPOU3BOJHIIMCE
JUCTAHUMOHHO, M MOI'YyT HUMETh ClleAylollHe OCODEHHOCTH C TOYKU 3PEHHUSA
KOHTPOJIs 32 ANepHON KPUTHUYHOCTHIO!

1)  OopHBIH 3KBMBAJIEHT CTEHOK MM BHYTPEHHHX KOHCTPYKLHH paBeH 110
MeHbuIel Mepe 2%, nubo

2)  UMIMHIpPHYECKHE Pe3epByapbl MMEKT MaKCHMalbHbIH auameTp 175 MM (7
JI0UMOB), TH60

3)  npsAMOYTONbHBIA WM KOJbLEBOH pe3epByap UMeEeT MaKCHMAIbHYIO IIMPHHY
75 MM (3 mo¥ima).
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CHcTeMa KOHBEPCHH HHUTPATA ILIYTOHHS B OKCHJ
BBOJHOE 3AMEYAHUE

Ha GonbuKHCTBE YCTaHOBOK 1O nepepaloTKe 3TOT KOHEUHBIH Mpouece BKIIOYaeT
KOHBEPCHIO pacTBOpa HUTpaTa IUIyTOHHSA B [ABYOKHCH IUIyTOHHSA. B uucio
OCHOBHBIX OlepalHil 3TOro mnpouecca BXOAAT: XpaHEHHE H KOPPEKTHpPOBKa
MCXOJHOTO TE€XHOJIOTHYECKOrO MaTepHalla, OCaXJIeHHE M pa3/ielieHHe TBepIAOH H
Xuakoi aspl, mnpokanuBaHMe, oOpallieHHe C MNPOAYKTOM, BEHTHJIALMA,
obpalieHHe C OTXOJaMH H YIIPaBJIEHHE MPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CMIE{HAILHO NMpeAHa3Ha4YeHHbIE HIH MOATOTOBJICHHBIE IS
KOHBEPCHM HMTpaTa MIIyTOHHS B OKCHJ IUIYTOHHSA, B YACTHOCTH, 060py10BaHHbIE
TakuM 00pa3omM, 4TOOBl H30eXaTh NOCTHXKEHHSA KPHTHUHOCTH M PaJHalIMOHHBIX
3¢ peKToB, a Tak)Ke CBECTH K MUHUMYMY OTNACHOCTH, CBA3aHHbIE C TOKCHYHOCTBIO.

CuHcTeMa KOHBEPCHH OKCH/A IIYTOHHS B MeTaJll
BBOJIHOE 3AMEYAHHE

3TOT mpouecc, KOTOpbIH MOXeT ObITh CBA3aH ¢ YCTaHOBKOH MO mnepepaboTke,
BKJIIOYAaeT (TOpPHpPOBaHHE [BYOKHCH IUIYTOHHS, OOBIYHO C TpUMEHEHHEM
BBICOKOAKTHBHOrO (TOPHUCTOrO BOJOPOJAA, C ULEJbI0 TONydyeHUs ¢ropuma
IUIyTOHHSA, KOTOPBIit  BMOCHIEACTBHH  BOCCTAHABIMBAETCA C€  MOMOIUBIO
META/UIMYECKOrO KalbLiMf BBICOKOH YHMCTOTBI A0 MOJNYYEHHS METAUIHYECKOTO
IUIyTOHHUSA M (TOpHIa KajiblUsA B BHUAE UIIaKa. DB YHCIO OCHOBHBIX OmepaLHi
JAHHOTO Tmpollecca BXOmAT:  GTopHpoBaHMe (HampuMep, ¢ TpPUMEHEHHEM
obopynoBaHMs, COAep)Kaumlero OnaropoHble METAUIbI MM 3alMIUEHHOTO
TIOKPBITHEM H3 HHUX), BOCCTAHOBJIEHHE MeTaula (HampHuMep, C TpHMEHEHHEM
KEPaMHYECKHUX THIJeH), BOCCTaHOBJICHHE lIlakKa, oOpalleHHe C MPOIYKTOM,
BEHTHUJIALUHMA, 0OpallieHHe C OTXOAaMH U YNpPaBleHHE TPOLIECCOM.

3aMKHYTblE CHCTEMBI, CIIELHANIBHO NpeJHa3HaYeHHbIE WJIH MOArOTOBJIEHHBIE IS
NpPOHM3BO/ICTBA META/NIMYECKOTO IUIYTOHHS, B YaCTHOCTH, 000pyNOBaHHbIE TAaKHM
obpazoM, uyroObl u30ekaThb JOCTHXKEHHMA KPUTHYHOCTH M  paJMallHOHHBIX
3¢ dexToB, a TaKkKe CBECTH K MUHUMYMY OMACHOCTH, CBA3aHHbIE C TOKCHYHOCTBIO.

YCcTaHOBKH /151 M3rOTOBJIEHHS TOIJIMBHBIX 3/IEMEHTOB

"YcraHoBKa U1 M3rOTOBJIEHHA TOTUIMBHBIX 37IEMEHTOB" BKJIIOYaeT 000pYyI0BaHHE:

a) KoTopoe OOBIYHO HAaXOJUTCS B  HENOCPEACTBEHHOM KOHTaKTe C
TEXHONOTMYECKHUM MOTOKOM SAEPHOTO MaTepHalla MM HEMOCPEACTBEHHO
o6pabaTbIBaeT €ro, WM Xe YIPaBseT UM, HITH,

b) KOTOpOE repMETH3HPYET ANEPHBIH MaTepHal BHYTPH 000JI0YKH.
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YcTaHOBKM Ui pa3jleleHHs M30TONOB ypaHa M 000pyloBaHHe, Kpome
AHAJITUTHYECKHX npuOopoB, CHeHHaILHO npeaHa3HaYeHHOe HJIH
HOATOTOBJIEHHOE 1JIsl 3TOT0

[TpenMeTrsl o0OpynoBaHHS, Ha KOTOpble, KaK CUHMTAeTCH, PaclpoCTpaHAETCs
3HaueHHe dpa3bl "000pymIOBaHHE, KPOME aHANUTHYECKUX NMPHUOOPOB, CNEUHANILHO
npelHa3HayeHHOe HIU TOArOTOBJIEHHOE" IS pa3[esieHHss H30TONOB YpPaHa,
BKJIIOYAIOT B cebs:

I'azoBble uHeHTpUPYrH H  y31bl H  KOMNOHEHTBI, CIELHAJILHO
npeAHa3HAYeHHbIe MJIH MOATOTOBJIEHHBIEC [JIl HCMOJIb30BAHHS B Tra3oBbIX
neHTpudyrax

BBOJIHOE 3AMEYAHUE

['a3oBasg uHeHTpHbyra OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(bIX) LMIMHIpa(OB)
auamerpoMm oT 75 MM (3 mwitma) mo 400 MM (16 [10HMOB) C BEPTHKAaJIBbHOH
LIEHTPAIbHOH OCBIO, KOTOpHIH(e) momelleH(bl) B BakyyM H Bpallaercsa(:0Tcs) ¢
BBICOKOH OKpY)XHOH ckopocTbio nopsaka 300 m/c unu 6onee. {1 HOCTHXKEHHA
60JIb11I0H CKOPOCTH KOHCTPYKIMOHHbBIE MaTepHaibl BpallalOIIMXCAd KOMIIOHEHTOB
JOJIKHBI HMETb BBICOKOE 3HAa4YeHHE OTHOLIEHHS NPOYHOCTH K IJIOTHOCTH, a
poTopHas cbopka M, CIIeAOBATENIbHO, OT[AETbHbIE €€ KOMIIOHEHTbI [IOJIKHBI
H3rOTOBJIATBCS C BBICOKOH CTENEHBIO TOYHOCTH, 4ToObl pasbanaHc Obn
MHHUMaIbHBIM. B oTnuume oT apyrux ueHTpudyr rasosas ueHTpudyra pis
oborallleHHsl ypaHa HMMEET BHYTPH pOTOPHOH KaMmepsl BpallarIyoca(Hecs)
neperopoaxy(u) B gopme AUCKA U HEMOABHIXKHYIO CHCTEMY [MOJAYH M OTBOJA ra3a
UF6, coctosmyo Mo MeHbIUIEH Mepe M3 TpeX OTAC/IBbHBIX KaHajIOB, [IBa H3
KOTOPBIX COEAUHEHBI C JI0MAaTKAMH, OTXOASHIMMH OT OCH pOTOpa K nepudepuiHON
YacTH PpOTOPHOH KaMepsl. B BakyyMe HaxomuTcs TakXe pSIA  BaKHBIX
HEBPAILAIOLINXCS 3/IEMEHTOB, KOTOPbIE, XOTA H HMEIOT 0COOYI0O KOHCTPYKLHIO, HE
CIIOXHBI B H3TOTOBJIEHHH H HE H3TOTOB/IAKOTCS M3 YHHKAIbHBIX MAaTEPHAJIOB.
IentpudyxHas ycTaHOBKa, ojaHako, TpeOyer OonablIOr0 YHclaa  ITHX
KOMIIOHEHTOB, TaK YTO HX KOJIMYECTBO MOXET CJIYXHTb BaXXHbIM HHIHKAaTOPOM
KOHEYHOTO HCIOJIb30BAHHUA.

Bpamarnmmecs KOMIOHEHTI
a) [TonHble poTOpHbIE COOPKH:

TOHKOCTEHHbIE UMAHHAPBI HIH P COEIUHEHHBIX MeXAy coOOH TOHKOCTEHHbIX
UWIHHJPOB, H3TOTOBJIEHHBIX H3 OJHOTO HIM OoJiee MaTEPHANOB C BBICOKHM
3HAYEHHEM  OTHOLUEHHS  NPOYHOCTH K  [UIOTHOCTH,  YKa3aHHbIX B
[TOACHUTEJIbBHOM 3AMEYAHHUM « HacTosmemy pasgeny. CoenvHeHHe
UMJIMHAPOB MeXAy co00H OCyIieCTBIAETCS [PH NOMOIM THOKHUX CHIbGOHOB HIIH
Koneu, onucaHHbiXx B uyactH S.1.1. ¢) Hmwxe. CoOpaHHbIH pOTOp HMeEET
BHYTPEHHIOIO(ME) NeperopoAxky(H) W KOHLEBble Y3/bl, OIIMCAHHbIE B 4YaCTAX
5.1.1.d) u e) Huxe. OpHako nonHas cOopka MOKeT ObITh [TOCTaBJIEHa 3aKa34HKY B
4acTHYHO cOOpaHHOM BHJE.
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b)  PotopHble TpyObI:

CrienManpHO NpeaHa3HauYeHHbIE HJIH MOATOTOBJIEHHbBIE TOHKOCTEHHbIE IHIHHAPSI
¢ TonmuHo# cteHkH 12 mm (0,50 mroitma) MK MeHee, AuaMetrpoM oT 75 MM (3
moiiMa) g0 400 MM (16 ar0iiMOB), HM3rOTOBJIEHHBIE M3 OAHOrO HiH Oojee
MaTEepHAJIOB, HMEIOMIMX BBICOKOE 3HAaYeHHE OTHOLIEHHA NPOYHOCTH K IJIOTHOCTH,
ykazauHblx B [IOSCHUTEJIBHOM 3AMEYAHHH k HacToseMy pasaeny.

c) Konpua unu cuabGoHBI:

KOMINOHEHTHI, CnenHalbHO NpeJHa3HAYCHHBIE WJIH MOATOTOBJIEHHBIE JJif
CO3aHHA MECTHO# OMOpHI Wi pOTOPHOH TPYOB! MIIM COCAHHEHHS pAla POTOPHBIX
TpY0. CunbdoHBI IpeACTaBIAIOT COO0H KOPOTKHE LMWIHHAPHI C TOJNIHHUHOH CTEHKH
3 MM (0,125 mroiima) uiiu MeHee, nuaMeTpoM oT 75 MM (3 mroitma) no 400 mm (16
JIOWMOB), MMEIOIMUX OOWH rodp M H3rOTOBJIEHHBIE W3 OJHOTO H3 MaTEepHaloB,
HMEIOIIHX BHICOKOE 3HAUEHHE OTHOLICHHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
THOSACHUTEJIbHOM 3AMEYAHWMU k HacTosmemy pasneny.

d)  Tleperoponxwu:

Komnionentsl B ¢dopme nucka auamerpom oT 75 MM 1o 400 MM (ot 3 o
16 n10HMOB), CleUHaNbHO IpENHAa3HAYEHHbIC MM [OIATOTOBJEHHblE JUIA
YCTAaHOBKHM BHYTPH PpOTOPHOH TpyObl LEHTPH(YTH C LeNIbl0 H30JIHPOBATh
BBIITYCKHYIO KaMepY OT IJIaBHOH pa3fieIuTeNIbHONH KaMephbl H B HEKOTOPBIX ClIydasx
U1 YNydlueHus uupkynsuuu raza UF6 BHYTpH rnaBHOH paszienuTenbHOH KaMepsl
poTOpHOH TPYOBI WU H3rOTOBJIEHHBIE M3 OJHOTO M3 MAaTepHAIOB, HMEIOIIHX
BBICOKOE€ 3HAaY€HHE OTHOLIEHHA IMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIBHOM 3AMEYAHHNMU k nacTosiueMy pasaeny.

e) BepxHHe/HUXKHHE KPBILLKH:

KoMmnoneHnTsl B ¢opMme aucka amamerpoMm or 75 mMm (3 mwoitmMa) no 400 mm
(16 moiiMOB), CHeUHaTBHO NpeAHAa3HAYEHHbIE MJIM MOATOTOBJIEHHbIE TAKHM
obpa3oM, 4TOObI TOYHO COOTBETCTBOBATH JHAMETPY KOHIIOB POTOPHOH TpyObl H
6naromaps aToMy yunepxuBatb UF6 BHYTpH €€. DTH KOMIIOHEHTBI HCIIOJIL3YIOTCS
VIS TOro, 4TOOBl MOANEp>KUBATh, YAEpPXHBaTh HWJIH colaepxaTrb B cebe Kak
COCTAaBHYIO YacTh 3JIEeMEHThl BEPXHEro MOAIIMIHHKA (BEpXHAA KpbIIUKA) HIH
CIY)KUTh B KayecTBe  HECYUIeH  4YacTH  BpALUAIOMIHMXCA  3JIEMEHTOB
3JIEKTPOBHUIaTeNs W 3JEMEHTOB HHXKHEro MOALUMNHHMKA (HMXKHAA KPBILIKA), H
H3TOTOBJIAIOTCS M3 OZHOTO M3 MaTepHallOB, HMEIOIUMX BBICOKOE 3HAauYeHHE
OTHOLIEHHS MPOYHOCTH K IUIOTHOCTH, YykasaHHbiXx B [IOJACHUTEJILHOM

3AMEYAHMUMH k HacTosmieMy pa3zeny.
MNOACHUTEJIbBHOE 3AMEUYAHUE

Jlsi BpalaoIMXCsl KOMIIOHEHTOB LEHTPHGYT HCHONB3YIOTCS CIEAYyIOLIHE
MaTepHabl:
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5.1.2.

a)  MapTEHCHTHOCTApEIOIIME CTajlH, MMEIOIIHE MAKCHMANbHBIH npeaesn
NpOYHOCTH Ha pacTsukenne 2,05 x 10° H/m® (300 000 ¢ynT/KB. Aroitm) v
bonee;

b)  anOMUHUEBBIE CIIaBbI, UMEIOIME MAaKCUMAIbHBIN Mpeaen npo4yHOCTH Ha
2 ~
pactskenue 0,46 x 10° H/M? (67 000 dbyHT/kB. moitM) witu Gornee;

C)  BOJIOKHHCTBIE (HuTenoaobHbIE) MaTepHabl, NPUTO/HbIE IS
HCTIONIb30BaHHUA B KOMIIO3UTHBIX CTPYKTypax H HMEIOIIKE 3HAYEHHUA
yAENbHOTO MOAYJSA yHpyroctd 12,3 x 10° M ntn Goslee M MaKCHMAIBHOTO
YAENBHOIO Mpelena NMpPOYHOCTH Ha pacTaxeHne 0,3 x 10° unu Gonee u
MaKCHMaNnbHOIO YAEJIbHOrO Mpejiesia NPOYHOCTH Ha pacTsxkeHHe 0,3 X 10° m
i 6onee ("yaenpHbIH MOLYy/nb YNPYTocTH" - 3T0 Moayib FOHra B H/M?,
JIEJIEHHBIH Ha YAENLHBIA Bec B H/M?;, "MakcHUManbHBbIi yAENbHBIN TIpeneN
NPOYHOCTH Ha pAcTshKEHHe" - 3TO MaKCHMAaJIbHBIH IIpejeNl NMPOYHOCTH Ha
pacTsokenue B H/M’, 1eJleHHbIH Ha yIeNbHbIH BeC B H/M'.

CtaTHyecKHe KOMIIOHEHTBI
a) [loamMnHUKKA ¢ MAarHUTHOH MOJIBECKOM:

CneuuanbHO NpeJHa3HAYeHHBbIE WM MOATOTOBJIIEHHBIE MOAIMIIHUKOBBIE Y3IIbl,
COCTOSIIHE W3 KOJIBLIEBOrO MarHuTa, [OJABEIIEHHOro B 000iiMe, coieprkallel
nemnbupyromyo cpeny. OboriMa usrorosnsercs u3 croikoro k UFs MaTepuana
(cm. TIOSICHHUTEJIBHOE 3AMEYAHUE k pasgeny 5.2.). Marsur coeguHsercs
C TOJIOCHBIM HAaKOHEYHHKOM WJIH BTOpPbIM MAarHMTOM, YCTaHOBJIEHHBIM Ha
BEpXHEH KpbIIIKe, ONUCAaHHOH B pa3aene 5.1.1. e). MarHuT moxer uMeTs Gopmy
KO/IblIa C COOTHOLUEHHEM MEXJy BHEIIHMM W BHYTPEHHHWM JHAMETPaMH,
MEHBIIUM MM paBHBIM 1,6:1. MarHut Moxer uMeTh Gopmy, obecrieudBaromyro
HayalbHYIO npoHuuaemocts 0,15 I'u/m (120 000 enunuu CI'C) unu 6onee, wiH
OCTAaTOYHYI HaMarHu4eHHocTb 98,5% wnu Oosiee, WM NPOU3BEAEHHE HUHAYKUHH
Ha MaKCUMAIbHYIO HalIpsHEeHHOCTh Nnojs 6onee 80 kM’ (107 T'e.d). Kpome
OOBIYHBIX CBOMCTB MaTepHalia, HEOOXOJMMBIM TIPEJBAPHTENBHBIM YCIOBHEM
ABJISETCS OrpaHHYEHHE O4YEeHb MalbIMH Jonyckamu (meHee 0,1 MM MM
0,004 nroiimMa), OTKJIOHEHHS MArHMTHBIX OCEH OT TE€OMETPHYECKHX OCeH HIH
obecrieyeHne 0co60M roMOreHHOCTH MaTepHana MarHUTa.

b) [loawunuuky/ neMndepst:

CneudanbHO  NpeJHa3HAYE€HHBIE  HAM  TIOATOTOBJIEHHBIE  [OJUIMITHHKH,
COJiepXaIlue Y3eJ OCh/YIJIOTHUTENBHOE KOJIbIO, CMOHTHPOBAHHbBIH Ha neMmndepe.
Ocb 00BIYHO MPENCTABISET COOOH BaJl U3 3aKANEHHOH CTaJlM C OJHHM KOHLIOM B
dopme monycdepbl, U CO CpEeACTBAMH MOJACOCAHHEHHS K HIKHEH KpBILIKE,
ONHCaHHOH B pazaene S5.1.1. ¢), Ha apyroM. Ban, oaHako, MOXeT ObITb COEAHHEH C
TMAPOAMHAMUYECKHM MOAILIHITHHKOM. Konsuo wumeer ¢opmy Tabnerku ¢
nonychepHyeckuM yriaydneHHeM Ha OJHOH MOBEPXHOCTH. IJTH KOMIIOHEHTBI
4acTo [OCTABIAOTCA OTAENBHO OT AeMIiidepa.

¢)  MonekynapHble HACOCHI:
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5.2.

CneunanpbHO  NpeAHA3HaYeHHbIE MM MOJATOTOBJIEHHBIE  LMJIMHIAPHL €
BBITOYEHHBIMH HJIH BBIOABJIEHHBIMH BHYTPH CHHpPaJIbHbIMH KaHaBKaMH H C
BBICBEPJIEHHBIMH BHYTPH OTBEpPCTHAMH.  THNOBBIMH pa3MepaMH SBISIOTCS
cleayrolye: BHYTpeHHUH nuamertp oT 75 MM (3 moiima) no 400 mm (16 aroiiMoB),
tonmuHa creHkd 10 MM (0,4 nrofiMa) unu Oornee, ¢ JUTMHON, paBHOH AHAMETPY HIIH
6onpmie. KaHaBkH OOBIYHO HMEKOT MNPAMOYTOJBHOE IMONEPEYHOE CEYEHHE H
riny6uny 2 mum (0,08 nroitma) unu donee.

d)  Craropsl nBUTaTENEH:

CneunasbHO MpeAHAa3HAYEHHbIE HJIM IOATOTOBJIEHHBIE CTaTOPbl KOJbLEBOMH
¢opMBl AN BBICOKOCKOPOCTHBIX ~ MHOro¢a3HbIX  T'HCTEPE3UCHBIX (MM
PEaKTHBHBIX) 2JIEKTPOABUraTeNeil NepeMeHHOro Toka /Uit CHHXpPOHHOH paboTel B
yCIIOBHSIX BaKyyMa B Auana3oHe yactoT 600-2000 'y u B AMana3oHe MOILHOCTEMH
50-1000 BA. CraTtopbl cocTosAT U3 MHOrogasHbix 0OMOTOK Ha MHOTOCIIOHHOM
KeJIe3HOM CepAECYHHKE C HU3KHMH MMOTEPSAMH, COCTaBIEHHOM H3 TOHKHX IUJIACTHH,
0o6b14HO ToNnmuHoH 2,0 MM (0,08 mroiimMa) Hiin MeHee.

e) Kopnyca/npueMHuku ueHTpudyru

KoMIoHeHThl, cHeuHalbHO [MpeAHa3HAU€HHble MM MOATOTOBJIEHHBIE IS
pa3MellleHHst B HUX COOpKH pOTOPHOH TpyOml rasoBoi ueHTpudyru. Kopmyc
COCTOMT M3 XECTKOTO LIHJIMHJpa C TOJIHHOH cTeHkH no 30 mm (1,2 amrwoiima) ¢
NPELU3HOHHO 00pabOTaHHBIMH KOHUAMH JUIS YCTaHOBKM MOAIIMIIHUKOB H C
OJIHUM HJIH HECKOJBKMMH ¢raHIaMH A8 MoHTaxa. OO6paboTaHHBIE KOHLUBI
napaJuleNbHbl APYT APYTY W IEpNEeHAMKYNSpHbl MPOAOJILHOH OCH UWJIMHApA B
npenenax 0,05 rpaagyca wnu MeHee. Kopnyc MoxeT Takxke MpeACTaBiIsSTh cOOOH
KOHCTPYKUHIO S4EMCTOTO THMa Ui pPa3MELEHHSA B HEM HECKOJBbKHUX POTOPHBIX
Tpy®. Kopmyca H3roTaBiMBalOTCs H3 MaTepuaoB, koppo3uecTodkux K UFg, unu
3aIIMINAKTCA MOKPHITUEM H3 TAKMX MaTEPHAJIOB.

f)  Jlosymiku:

CneuvanbHO NpeJHa3HAa4YE€HHbIE HJH MOATrOTOBJIEHHble TPYOKH BHYTPEHHHM
auameTrpoM 1o 12 MM (0,5 niofima) s usBnedenus raza UFg u3 potopHoil TpyOs
no Metony Tpybku Iluto (T.€. ¢ 0OTBEpCTHEM, HANpaBJIEHHBIM Ha KPYTOBOH MOTOK
rasa B pOTOPHOH TpyGe, K NpHUMEpY, NOCPEACTBOM H3rHba KOHLUA pagHalIbHO
pacIoyioXKeHHOH TpyOKH), KOTOpbI€ MOXHO MPHKPENHUTL K LIEHTPAIBHOH CHCTEME
U3BJIEYEHUs Ta3a. TpyOKH M3TOTOBIEHBl H3 MaTepHAJIOB, KOPPO3HECTOMKHX K
UF¢, 11 3aIIMIIAIOTCSA MOKPBITHEM U3 TaKUX MaTEpHAJIOB.

CneudanbHO mnpeaHa3HaueHHble HJIH MOJTOTOBJIEHHBbIE BCIIOMOraTelbHbIe
CHCTeMbl, 000py1OBaHHe H KOMIIOHEHTbI ISl HCMOJbL30BAHHUS HA
ra3’oueHTpHPYKHOH YCTaHOBKe NO 000raileHHIo

BBOJHOE 3AMEYAHHE

BcnoMoraTenbHble CUCTEMBI, 000pyIOBaHHE H KOMITOHEHTHI Ia30LeHTPH(YKHOM
YCTAHOBKM MO OOOTalI€HHIO MPEeACTaBIAIOT COGOH CHUCTEMbl YCTaHOBKH,
HeoOxoaumble o nogauu UFg B ueHTpHGYTH, U CBSI3H OTAENBHBIX LEHTPHUGYT
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5.2.1.

5.2.2.

Mexay coboi ¢ Lenbro 00pa3oBaHUs KACKaqOB (MM CTyNEHEH), 4TOObl JOCTHUb
Oosiee BBICOKOTO oOorameHuss W Hu3Bnedb 'mpoaykT' u "xBocTthl" UFg u3
ueHTpHDYT, a Takxke oOOpynOBaHHe, HEOOXOAUMOE U NIPHBEACHHUS B JIEHCTBHE
ueHTpUdyr WM Juis yrpaeieHHs ycTaHOBKOH. OOwiuHO UFs ucnmapsiercs u3
TBEpPABIX BEIIECTB, [TOMEIIEHHBIX BHYTPU [I0JIOTPEBAEMBIX aBTOKJIABOB, H
nojlaercs B razoodpasHoit dopMe K UeHTpH(YraM yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyoonpoBonoB kackaza. "Ilpoaykt" u "xBoctel" UFs, mnoctynaromue w3
UeHTPH(PYT B BHAE Tra3000pa3HbIX MOTOKOB, TaKxe€ IMPOXOIAT 4Yepe3 CHCTEMY
KOJITEKTOPHBIX TPYOONMPOBOJOB KacKajla K XOJIOJHBIM JIOBYIIKaM (padoTamomuM
npu Temneparype okono 203° K (-70°C)), rae oHH KOHAEHCHDPYIOTCA H 3aTeM
MIOMELIAIOTCS B COOTBETCTBYIOUIME KOHTEHHEPBI A/ TPAHCIIOPTHPOBKH HIIH
XxpaHeHHsd. Tak kak yCTaHOBKAa 10 OOOTailleHHI0 COCTOMT M3 MHOTHX TBICAY
ueHTpUPyr, CcoOpaHHBIX B  KacKaJbl, CO3JaIOTC MHOTOKHJIOMETPOBBIE
KOJUJIEKTOPHBIE TPpYOONPOBOABI KAaCKaJOB C THICAYAaMHU CBAPHBIX HIBOB, IIPHYEM
CXeMa OCHOBHOH 4YaCTH HX COEJHHEHHH MHOrOKpPaTHO  MOBTOPAETCH.
OOopynoBaHHe, KOMIOHEHTbI M CHCTEMBI TPYOOMpPOBOAOB HM3rOTOBJIAKTCA C
cobnroaeHHEM BBICOKHUX TpeDOBAHUH K BaKYYyM-IIJIOTHOCTH H YUCTOTE 0OPabOTKH.

CucTeMbl oJayu/cucTeMbl 0TBoA ""mpoaykTa' u "xBocToB"

CrnenuanbsHO NnpeaAHa3HAYC€HHBIC HITH MOATOTOBJICHHBIC  TEXHOJOIHYE€CKHE
CHUCTEMBI, BKJIIKOYAKOIIIUE:

NUTAKOIHE aBTOK/IABBl (MIM CTAaHLHWH), HCnonb3yemble s nogaun Ulg B
Kackaapl HeHTpudyr npu aasneHuu a0 100 klla (15 GyHT/KB. a10#M) U 11pH
ckopocTH | kr/u unu 6ornee;

AecyOMMaTopsl (HJIH XOJI0HbIE JIOBYILIKH), HCIOJIb3YEMbIE U1l BHIBEIEHHS
UFs u3 kackamoB mnpu jgaBiaeHud go 3 klla (0,5 ¢yHT/kB.a10HM).
Jecy6numatops! criocobHbl oxnaxaatbes 10 203°K (-70°C) u narpeBarbcs
10 343°K (70°C);

CTaHUMH "mpoaykTa" H "XBOCTOB", HCIIONb3yeMble A nepemenieHus Ukg B
KOHTEHHEPHI.

JTa yCcTaHOBKa, 000pYy10BaHHE H TPYOONPOBOABI MOJHOCTBIO H3TOTABIHBAIOTCS H3
ctoikux K UFs MaTepuanoB wnM 3alIMINAIOTCH TOKPLITHEM H3 HHX (CM.
MMOSACHUTEJIBHOE 3AMEYAHUE k paHHOMy pazjeny) ¢ coOIrodeHHEM
BBICOKMX TpeOOBaHMH K BaKyyM-IIJIOTHOCTH H YHCTOTe 00pabOTKH.

MaluHHBIE CHCTEMbI KOJVIEKTOPHLIX TPYOOIIPOBO10B

CrneuransHO MpeHa3HAuYEHHbIE HIIH MOATOTOBJIEHHbBIE CHCTEMBI TPYOOIIPOBOIOB H
KoJulekTOpoB i yaepxkaHHs UFq BHYTpH LEHTpHUGYXKHBIX KackaJoB. JTa CEThb
TpybornpoBoIOB  0OBIYHO  TNpeacTaBnsger coboil  cHcTteMy ¢ "TpOHHBIM"
KOJUIEKTOPOM, M KaXKJas LEeHTPU(Yra COEIHHEHA C KaX/JbIM H3 KOJUIEKTOPOB.
CnenoBaTenbHO, CXeMa OCHOBHOH YacTHM HX COEJAMHEHHS MHOTOKPATHO
noBtopsiercs. OHa IOJHOCTBIO H3TOTaBIMBaeTcs M3 cToiikux k UFg MaTtepuanos
(cm. TIOSICHHTEJIbBHOE 3AMEYAHHME «k HacrosmeMmy pasgeiy)
coOJI0leHHEM BBICOKUX TpeOOBAaHUH K BaKYyM-IUIOTHOCTH U UMCTOTE 00OpabOTKH.
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5.2.3.

5.24.

5.3.

Macc-cnekTpoMeTpbl/HCTOYHHKH HOHOB 11 UF,

CneuMansHo mnpeaHa3HayeHHble MM [NOJATOTOBJIEHHbIE MAarHHUTHblE  HJIM
KBa/JPYTIOJIbHbIE MAacC-CIIEKTPOMETPBI, CIOCOOHBIE MPOM3BOAUTE MNPAMOH OTOOp
npo6 nmoaaBaeMoH Macchl, "MpoaykTa" WM "XBOCTOB" U3 ra3oBbix NoTokoB UFs u
o6nanarwiuye NojJHbIM HabOpOM CIIEAYIOILHMX XapaKTEPHUCTHK!

1. yaAenbHas pasperaromas cnocobHOCTh 1o Macce cBbiiie 320;

2. coaepKaTt HCTOYHUKH HOHOB, H3rOTOBJIEHHBIE H3 HUXPOMa HJIH MOHEJIA HITH
3ANIUIUCHHBIC NOKPBITHEM U3 HUX, HJIH HUKCTUPOBAHHLIC,

3. coaepxaT HOHU3AUUOHHBIE HCTOUHHKH ¢ O0MOAapAMPOBKOM 3/IEKTPOHAMHU;
4. COZepXKAaT KOJUIEKTOPHYIO CHCTEMY, IIPUTOAHYIO JUI U30TOITHOIO aHaNu3a.
HpeoGpa3oBaTe/IH 4acTOTHI

[Ipeobpa3oBaTesny 4acTOTHI (TaKkKe U3BECTHBIE KAK KOHBEPTOPHI HJIM HHBEPTOPHI),
CrEeUMAIbHO [peAHa3HAYEHHbIE MJIM [MOATOTOBJICHHBIE [/ MHUTAaHUS CTAaTOPOB
JIBUTATeJIeH, ONpeneeHHbIX B nmoanyHkre 5.1.2. d), UM 4acTH, KOMIIOHEHTHI H
noacObopku Takux npeoOpazoBaTened 4acTOThl, objajaroluye MOJHbIM HaOOpOM
CIEAYIOUIUX XapaKTEepUCTHK:

1. MHorogasHeli BeIxoa B Auanaszode oT 600 go 2000 I'y;

2. BBICOKas CTaOWIIBHOCTH (O cTabunu3anuen yactoTsl ayuie 0,1%);
3. HU3KUE HEeJIMHEHHbIe HCKaKeHHUA (MeHee 2%);

4. KO3 GHUUMEHT MOJIE3HOTO AeHCTBHA CBBILIe 80%.

[MOSACHUTEJIBHOE 3AMEYAHUE

[lepeuncienHoe BhiEe 0OOPYAOBaHHE BCTYIIAE€T B HENOCPEACTBEHHBIH KOHTAKT C
TeXHOJornueckuM rasoM UFg HiM HenocpeAcTBEHHO YmpaBnseT paboToi
HEHTPUPYT U NMPOXOXKAECHUEM Ia3a OT UEeHTPUPYTH K LeHTpUdYre U U3 Kackala B
Kackag.

Kopposuecroiikue k UFs MaTepuansl BKIIOYAOT HEPXKABEKOIIYI CTallb,
AIIOMHHHH, AJIIOMHHHUEBBIE CIUIABbl, HUKEJIb WM CIUIaBBl, copepxamue 60% u
Ooiee HUKENA.

CrneuHajibHoO MpeaAHa3HAYCHHbIC HJIH MOJAroToOBJICHHbIE CﬁOpKH H
KOMMNOHEHTH! 114 HCNM0JIb30BAHHA NIPH razoump(pyzuonnom oborameHuu

BBOJAHOE 3AMEYAHHUE

IIpu rasoaud¢y3sHoHHOM MeToAe pas3dciieHUs M30TOMNOB YypaHa OCHOBHOH
TE€XHOJIOTHYECKOM cbopkon ABIAETCA crielMaibHbIH MOPHUCTBHIH
razonu¢y3uoHHbli Gapbep, TEMIOOOMEHHHMK IS OXJIaXAEHHUS ra3a (KOTOpbIH
HarpeBaeTcs B MpOLECCe CKATHA), YIUIOTHHTENbHbIE KIaNaHbl U PeryJUpYIOLHE
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

KJ1anaHsl, a Takxke Tpydonposoasl. [lockonbky B razognddy3HOHHOH TeXHOJIOTHH
Hcrnonb3yercs mectTudTopucToid ypad (UFg), Bce obopynoBanme, TpyOOIIpOBOAbI
M MOBEPXHOCTH H3MEPHTENBHBIX NMPUOOPOB (KOTOpbIE BCTYIAIOT B KOHTAKT C
ra3oM) JOJDKHBI M3TOTABIMBATLCS W3 MaTEPHANIOB, COXPAHAIOWIHX CTaOHIILHOCTD
npu koHTakTe ¢ UFs. Tazonnddy3noHHas ycTaHOBKa COCTOMT M3 psJa TAKHX
cOOpOK, TaK YTO HX KOJHYECTBO MOXKET OBITh Ba)KHBIM NMOKa3aTejeM KOHEYHOro
MpefHa3HaYeHHUS.

I'azonuddysuonnbie 6apbepbl

a) CneuManbHO NpenHA3HAYEHHBIC HIHM MOJFOTOBJICHHBIE TOHKHE, ITOPUCTHIC
¢unbrpsl ¢ pasmepom nop 100-1000-A (aHrcrpem), TosuKHOM 5 MM (0,2 aroiima)
WIH MeHbIle, a Uit TpyOuaThix hopM auamMeTpoM 25 MM (1 ar0HM) MM MeHbLUE,
M3rOTOBJIEHHBIE M3  METAJIMYECKUX, [OJHMEPHBIX HIIH  KEPaMHYECKHX
MaTepHanoB, koppo3uecToMkux Kk UFg, H

b)  cneuHaJbHO  TMOATOTOBJIEHHBIE  COEAWUHEHHS  WJIM  TIOPOLUKM  JId
H3TOTOBJIEHUA TakWX (GUIbTPOB. TakHe COEOUHEHUS W IIOPOUIKH BKJIKOYAIOT
HHKENIb MJIM CIUaBbl, cojepxkamne 60% wunu Gonee HHUKENS, OKCHJ ATOMHHHSA
unu croiikrue Kk UFg nosHocThio hTOPHPOBAHHBIE YIJIEBOJOPOAHbBIE MOJHMEPBI C
yucToTod 99,9% wunu 6onee, pazmMepoM uyacTull MeHee 10 MKM H BBICOKOH
OJTHOPOAHOCTBLIO YACTHIL 110 KPYIIHOCTH, KOTOPbIE CIIElLIMaJIbHO IOArOTOBJIEHbI IS
M3rOTOBJIEHUS ra30 1P dy3HOHHBIX OAPLEPOB.

Kameps! auddysopos

CneunanpbHO  npefHa3HayeHHblE  WIH  [OATOTOBJICHHBbIE  FEPMETHYHbIE
LWIHHApUUYECKHE cocylbl AuameTpoM Oosiee 300 mm (12 mroiiMoB) W JUIMHOH
oonee 900 MM (35 AI0IMOB), WIIH NPAMOYTOJIbHBIE COCYAbl CPABHHMBIX Pa3MepoB,
HUMEIOILIME OJHMH BIIYCKHOH M JBa BBINYCKHBIX MNarpybka, JHAMETp KaxJOro M3
KoTopeIx Gonee 50 MM (2 mroiima), A1 NMOMEIIEHUS B HUX ra3oaudpy3HOHHBIX
OapbepoB, H3rOTOBNEHHblE U3 CTOMKUX k UFg MaTepuanoB WM 3aillMILIEHHBIE
IIOKPLITHEM H3 HHUX, H [peJHa3HA4YeHHbIC AJI1 YCTAHOBKH B TOPU30HTAJILHOM HJIHM
BEPTHKAJILHOM TOIOXKEHHH.

Komrmpeccopsb! 4 ra3o1yBKHU

CneuunanpHO NpefHa3HAYeHHblE WM IOATOTOBJIEHHBIE OCEBble, HEHTPODEKHBIE
HWiIM 0ObeMHBIE KOMIIPECCOPBI, WK Ta30AYBKH C NPOH3BOAUTEIBHOCTBIO HAa BCOCE
1 M*/Mun unn Gonee UF4 u ¢ naBneHHeM Ha BBIXOJE 10 HEeCKOJILKHX coTeH klla
(100 byHT/KB. 1I0HM), NIpeaHa3HAYEHHbIE A7S J0JITOBPEMEHHOH JKCIUTyaTaluuH B
cpene UFy ¢ anexTpojaBurateneM COOTBETCTBYIOLIEH MOIIHOCTH MM 0Oe3 Hero, a
TaK’e OTAeNbHblE COOPKM TAKHX KOMIIPECCOPOB H Fa30QyBOK. JTH KOMIIPECCOPBI
M Ta30[0yBKM HMMEIOT Nepenaj JaBjieHHst OT 2:1 g0 6:1 W H3TOTaBAMBAIOTCA H3
cTorkux Kk UF¢ MaTepuanoB MM NOKPBIBAIOTCS HMH.

YNII0THEHMs BpAaILAIIMXCA BAJOB

CreunaabHO NMpe€/IHa3HAYE€HHBIC HIIKH IIOATOTOBJICHHBIE BAKYYMHBIE YIIJIOTHCHHA,
YCTAaHOBJICHHBIE Ha CTOPOHE 1noJaa4dd U Ha CTOPOHE BbIXO4a UIA YTUIOTHEHUS Balla,
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5.3.5.

54.

COEHHSAIONIEr0 POTOP KOMIIPECCOpa MM ra30dyBKH C MPUBOAHBIM JBHraTelleM, ¢
TeM uTOObI O0ECmeyHTh HANEXKHYIO TEPMETH3alHI0, IPENOTBPAAOLLIYIO
HaTekaHHe BO3AyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30LyBKH,
kotopas HanonHeHa UFs. Takue ynnoTHeHHss OOBIYHO IIPOEKTHPYIOTCS Ha
CKOpOCTh HaTeKaHus 0ydepHoro raza menee 1000 cM’/MuH (60 MOHM’ /MHH).

Tens1i000MeHHHKH a7 oxaaxiaenus UFg

CrenuanbHO NpenHa3HayYeHHblE WJIM [IOATOTOBIEHHBIE  TEIJIOOOMEHHHKH,
H3roToBlleHHble H3 CTOHKHX K UF¢ MaTepuanoB HIM IOKpBIThle HMH (3a
HCKJIIOYEHHEM HepiKaBerIleH CTallH), UIH MebI0, HJIH JII0ObIM COYETaHHEM 3THX
METAIOB M PAaCCYUTAHHBIE HA CKOPOCTh H3MEHEHHUs AABJICHHUS, ONPEAENAIOIETO
yreyky, meHee 10 [la (0,0015 ¢yn1/kB. mroiiM) B 4Hac npu nepenajne AaBIEHHS
100 xI1a (15 dyHT/KB. A1OKM).

CnenuajibHO mNpeAHa3HAYeHHbIe MJIH HOATOTOBJIEHHbIE BCIOMOIaTeJbHbIe
CHCTeMbl, 000pyIOBaHHe M KOMIOHEHTbI [JA HCHOJIb3OBAHHUA TpH
razoaqu¢gy3MoHHOM o0OramieHHH

BBOJHOE 3AMEYAHHE

BcrioMorartenbHble  CHCTEMBI,  00OpyZOBaHHE  H KOMITOHEHTBl  JIA
razoindpy3HOHHBIX YCTAHOBOK MO OOOTalIEHHUIO MPEACTABIAIOT COOON CHCTEMBI
ycTaHOBKH, HeoOxonumble mns noxayu UFe B razonnddysnonnyro cbopky, mis
CBA3H OTAENBHBIX COOPOK Mexay coboi U 00pa3oBaHHMs KAaCKaloB (WM CTYyTNEeHEeH)
C LENBI0 MOCTENEHHOTO HOCTHXKEHUS Ooiee BHICOKOTO OOOTAIllEHUS M H3BJIEYEHHS
"mponykta" u "xBocroB" UF¢ u3 nuddy3HoHHbIX Kackamos. Beuny
BBICOKOMHEPIUOHHBIX  XapakTepHCTHK HHPPY3HOHHBIX  KackamoB  Jr0boe
npepsiBaHHe HX paboThl, 0COOEHHO HX OCTQHOBKA, MPHUBOIAT K CEPbE3HBIM
nocneacTsusM. CrnenoBaTtenbHO, Ha ra3oH@Y3HOHHOH YCTAaHOBKE BaxkHOE
3HaYeHHE MMEIOT CTPOTO€ H IOCTOSIHHOE [MOJep’KaHHe BaKyymMa BO BCeX
TEXHOJIOTHYECKHX CHCTEeMax, aBTOMAaTHYeCKas 3alluTa OT aBapHi U TOYHOE
aBTOMAaTHYECKOE peryjiMpoBaHHe IOTOKa Trasa. Bce 310 npuBogMT K
HEOOXOJMMOCTH OCHAUIEHHS YCTAHOBKH OOJIBIIMM KOJMYECTBOM CIELHANbHBIX
MU3MEPHTENBHBIX, PETYIHPYIOLIHX H YIPABISIOLIHX CHCTEM.

O6siyHO0 UF¢ HcnapseTcs U3 UMWIMHAPOB, MOMEIIEHHBIX BHYTPH aBTOKJIABOB, H
nojgaercs B ra3oobpa3sHoi QopMe K BXOAHBIM TOYKaM 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOONMpPOBOAOB Kackana. "Iponykt" u "xBocTel" UFeg,
MOCTYNAKOUIHe M3 BBIXOAHBIX TOYEK B BHJE I'a3z000pa3HbIX MOTOKOB, MPOXOIAT
yepe3 CHCTEMy KOJUIEKTOPHBIX TPYOONpPOBOMOB Kackajaa JMOO K XOJIOIHBIM
JIOBYHIKaM, JTHOO K KOMITPECCOPHBIM CTaHUHAM, rae razooOpasHeiit motok UFg
CKMXAETCd W 3aTeM [IOMELaeTcsi B COOTBETCTBYIOUIME KOHTEHHephl s
TPaHCIIOPTHPOBKH WM XxpaHeHHs. Ilockonbky razoanddy3HoHHas YCTAHOBKA 1O
oforauieHHi0 ¥uMeer 6onbnioe  KoNUW4ecTBO ra3oaub@y3HOHHBIX  COOpOK,
coOpaHHBIX B KackaJbl, CO3JAOTCS MHOTOKUJIOMETPOBBIE  KOJJIEKTOPHBIE
TpYOONpOBOAb! KaCKaJOB C ThICAYAMHU CBApHBIX IIBOB, IPHYEM CXeMa OCHOBHOH
4aCTH MX COEJAMHEHHH MHOTOKpaTHO moBTopseTcsa. OOopynoBaHHE, KOMIIOHEHTHI
H CHUCTEMBbl TPYOONPOBOLOB H3rOTOBIAIOTCA C COOJIIONEHHEM  BBICOKHX
TpeGoBaHMUI K BAKYYM-IUIOTHOCTH H YHCTOTE 00pabOTKH.
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54.1.

54.2.

5.4.3.

54.4.

5.4.5.

CHcTeMbl MoaayYH/CHCTEMbE 0TBOAA "'mpoaykTa" M ""xBocTOB"

CreunanpHO  MpeJHa3sHAuY€HHbIE WM  MOJATOTOBJIEHHBIE  TEXHOJOTHYECKHE
cucTeMsbl, criocobHele padortats npu aasieHud 300 [1a (45 dynT1/kB. O10HM) HIH
MeHee, BIJIIoYas:

MHTalONIHe aBTOKJIaBb! (MJIM CHCTeMBl), HCTofib3yeMble uid noaayu UFg B
razoanddy3HoHHbIe KacKabl;

JecyOIMMaTOpBl (MU XOJIOAHbIE JIOBYIIKH), HCNOJIb3YeMble [JIst BbIBEIEHHUS
UF¢ 13 razoauddy3HoHHBIX KacKaloB;

CTaHUMH oOxkeHHd, rae UFg B raszooOpasmoit dopme M3 Kackaja
CXXUMaETCH U OXJIaXIAeTCA A0 KUAKOTO COCTOSIHHUSA;

CTAaHUHMHM "MpoAyKTa" WM "XBOCTOB", HCrNoONb3yeMble AN MepeMeLieHHUs
UFs B KOHTeHEpBI.

CHcTeMBbI KOJIEKTOPHBIX TPY0ONpPOBO/10B

CreuunanbHO NpeaHa3HayeHHbIe HIIM ITOATOTOBJIEHHbIE CHCTEMbI TPYOOIPOBOIOB
CUCTEMBI KOJUlIeKTOpoB ans yaepxaHus UFg BHyTpH razonauddy3mOHHBIX
KackajaoB. 3Ta ceTb TpyOOINpPOBOJAOB OOBIUHO MpeicTaBiseT coboit cucTeMy ¢
"NIBOHHBIM" KOJJIEKTOPOM, TJ€ KaxzJas suyeHka COeJHHEHAa ¢ KaXIbIM U3
KOJUIEKTOPOB.

BakyymHbIe cHcTeMBI

a) CrneunanbHO  INpenHa3HAuY€HHbIE WM TIOATOTOBJICHHBIE  KPYITHBIE
BaKyyMHbl€ MarHCTpajd, BaKyyMHbIE KOJUIEKTOPbl M BaKyyMHbIE€ HacoChl
MPOM3BOANTENBHOCTBIO 5 M /MuH (175 dyT /MuH) Himu Gotee.

b) BakyymHble Hacochbl, CHeUHanbHO [peJHa3HaueHHble 17 paboTel B
cogepxauiet UFg atMocdepe W HM3roTOBIEHHbIE M3 aJIOMHHHUS, HUKENS HIH
CIU1aBOB, coaepxawux oonee 60% HHUKENS HJIM TOKPBITBIE UMH. TH HAacOCBI
MOTYT OBITh MJIH POTAIMOHHBIMHU, HJIH TOPIUHEBBIMH, MOTYT UMEThb BBITECHAIOIIME
U TOPHCTOYTNIEPOAHbIE YTUIOTHEHHSA, a TaKkKe B HHX MOIYT INPUCYTCTBOBATh
crelHalbHble paboune XMHUIKOCTH.

CneudanbHble CTOMNOPHLIE H PETYJIHPYIOILIHE K12M1AHbl

CrennanbHO  TMpeAHa3HAYeHHblEe  HJAM  NOATOTOBJIEHHBIE  DY4YHBIE  HIIH
aBTOMAaTHYECKHE CTONOPHBIE M pEryaHpYyOIHe KiIanaHbl CHIbQOHHOTO THIIA,
u3rotosneHuble U3 croiikux k UF, marepuanos, auamerpoM ot 40 go 1500 MM
(1,5 no 59 m10#iMOB) A1 YCTAHOBKH B OCHOBHBIX W BCIIOMOTaTENBHBIX CHCTEMaX
ra3zoauddy3HOHHBIX YCTAaHOBOK 110 00OTamICHHUIO.

Macc-cnekTpoMeTpbl/HCTOUHUKH HOHOB 115 UK

CreuuanbHO Np€AHA3HAYCHHBIC WM TI0ATrOTOBJICHHBIE MArHHUTHBLIC HITH
KBaJIpYTIOJIBHBIC MACC-CIICKTPOMETPHI, CIIOCOOHBIE MpOU3BOJAHUTD HpHMOﬁ
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3.5.

ot6op npo6 mogaBaeMoii Macchbl, "mpoaykTa" MM "XBOCTOB" M3 Ta30BbIX
notokoB UF¢ u obOnagatoume mMONHBIM — HAabopoM  CliedyIOLIMX

XapaKTepUCTHK:
1. ynensHas pa3speuiaromas crocobHocTs MO Macce cBbiie 320;
2. coJlepKaT UCTOUHHKHU MOHOB, M3TOTOBJIEHHbIE H3 HUXPOMA WIIH MOHEIA UJIH

3al{IIEHHBIE MTOKPBITHEM U3 HHX, HJIH HUKEJHPOBAHHBIE,
3. ColepKaT HOHU3ALHOHHBIE HCTOYHHKH ¢ 60MOapIMpOBKOH 3JIEKTPOHAMH;
4. COJIEPXKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO VISl H30TOMTHOTO aHAIMU3A.
[NTOACHHUTEJIBHOE 3AMEUAHUE

Ilepeuncnenroe Beiuie 00OPYAOBAHHE BCTYTIAET B HENOCPEACTBEHHBIH KOHTAKT C
TexHoJloruyeckuM ra3oM UFg, nub60 HEmocpeacTBEHHO peryjadpyer INOTOK B
npenenax Kackaja. Bce NOBEpXHOCTH, KOTOpbIE BCTYIAIOT B KOHTAKT C
TEXHOJIOTHYECKHM Ta30M, HLEeJIMKOM H3roTaBAMBalOTCI W3 cTodkHXx Kk UFg
MaTEpPHaAJIOB WJIM MOKpbIBarOTCS WMU. [nd uened pasaenoB, OTHOCSLIMXCS K
razoauddy3uoHHBIM ycTpoHcTBaM, MaTepHanbl, koppo3uectoilkue Kk UF,
BKJIIOUAIOT HEPXKaBEIOLIYIO CTajlb, AJIOMHHHH, AJIIOMHHHEBBIE CIUIABbl, OKCH]
JIIOMHHHS, HHKEJIb WM CIUIaBbl, coaepxauide 60% unu Oonee HUKENs, a Takke
cToiikne K UFg MONHOCTBIO GTOpHPOBAHHBIE YTIEBOAOPOAHBIE TOJIUMEPBI.

CneuHanbHo NpeAHAZHAYCHHBIC HJIH MoAroToBJICHHBIC CHCTEMBI,
oﬁopyuonalme H KOMIIOHEHTBI AJIA HCIHOJB30BAHHSI HA YCTAaHOBKaX
AJPpOAHHAMHYECCKOro oboramieHus.

BBOJHOE 3AMEYAHHUE

B mnpoueccax aspoauwHaMuueckoro oborameHHs cMmech raszoobpasHoro UFg u
JIETKOro ra3a (BOAOpPOA WM TejHii) CKUMaeTcs H 3aTeM IpONMYCKaeTcs uepes
pasdensoHe 3JIEMEHTB, B KOTOpPBIX H30TOMHOE pa3jeficHHe 3aBepuiaercs
NOCPEACTBOM  TOJIy4eHHsS OOJIBIUMX LEHTPOOEXKHBIX CHII 10 TEOMETPHH
KPHUBOJIMHEHHON CTeHKH. YchmeuwHo pa3paboTaHbl ABa IpoLecca 3TOro THMa:
NpoLIeCcC COIUIOBOTO pa3efieHHs U Ipouecc BHXpeBoM TpyOku. [ns oboux
NpOUEcCOB OCHOBHBIMM  KOMIIOHEHTaMHM  Kackaja pasJelieHHus  SBJISAIOTCS
UMIMHAPHYECKHE  KOpIyca, B  KOTOpPBIX  pa3MeELIEHbl  CIELUHAIbHBIE
pasfenuTeNbHble  3JIEMEHTBhl  (COmyia MM BHXpeBble TpYyOKH), Tra3oBble
KOMIPECCOopbl M TEMIOOOMEHHHKH ANsl yAaleHHs oOpa3yrollerocs NpH CKaTHH
Terna.  Jng ad’poJAMHAMHYECKHX YCTAHOBOK TpeOyeTcss Lenabld psij  TaKHX
KacKaJoB, TaK YTO HX KOJHMYECTBO MOXET CHYXHTb BaXKHBIM YKazaTeslem
KOHEYHOTO HCIIOJIb30BaHMUS. [Mockonpky B a3pOOMHAMHYECKOM Ipolecce
ucnonb3yercs UFg, noBepxHocTH Bcero o000pydoBaHHs, TpyOONMpOBOAOB H
H3MEPHTENbHBIX MPHOOPOB (KOTOpBIE BCTYIAIOT B KOHTAKT C ra3oM) AOJIKHBI
H3rOTaBIMBATLCS M3 MAaTEPHAJIOB, COXPAHSIOLIHUX YCTOHYMBOCTb IIPH KOHTAKTE C
UFs.
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5.5.1.

5.5.2.

5.5.3.

[MOACHUTEJIbLHOE 3AMEYAHME

[lepeuncneHHple B HAcTOsllEM  pasfesle  3JEMEHTBl  BCTYNAaKOT B
HEMOCPEACTBEHHbI  KOHTAaKT ¢  TexHojoruueckum razom UFe  51ubo
HETOCPEJCTBEHHO pPEryJupyloT IOTOK B Mpejenax Kackaja. Bce moBepXHOCTH,
KOTOpble BCTYIIAIOT B KOHTAKT C TEXHOJIOTHYECKHMM Ta3oM, LETHKOM
U3roTaBAUBaKTCs U3 cTOMKHUX K UF¢ MaTepHanos, WK 3alUHILEHB] TTOKPBITHEM H3
TaKHX MaTEpHasIOoB. Jns uenedl pa3zgena, OTHOCAILETOCS K JJIEMEHTaM
aspojMHaMHyeckoro oboramieHusi, koppo3uectorkue K UFg Marepuansl,
BKJIFOUAKOT Me/lb, HEP)KaBEHOUIYI0 CTajlb, AJKOMHHHH, aIIOMHHHEBBIE CIUIaBbI,
HHKeJIb MM CIUIaBbl, cofepxaiiue 60% unu Oosee HHKENA, a TaKXkKe CTOHKHE K
UF¢ nonHocTeio $TOpUPOBaHHBIE YTIIEBOIOPOJHBIE [TOJIMMEPBI.

Pa3genuTenbHbIe COMJIA

CreuHansHO Mpe/Ha3HAYEHHbIE WIH MOJATOTOBJIEHHBIE Pa3/JIENIUTEIbHbIE COMJIA H
ux cOopkH. PazzenuTenbHbIE COMIA COCTOAT U3 LIECJIEBUIHBIX H30THYTHIX KaHAJIOB
¢ paauycoMm u3ru6a menee 1 MM (06b1yHO oT 0,1 10 0,05 MM), KOPPO3HECTOHKHX K
UF¢, M uMelolux BHYTPEHHIOK pPEKYLLYIO KPOMKY, KOTOpas pa3efsieT
MPOTEKaOLHH Yepe3 COIUIO ra3 Ha JBe GppaKkiHH.

Buxpesble TpyOKkH

CreunanbHO npegHa3HaueHHbIE WM MOJTOTOBJIEHHBIE BUXpEBbIE TPYOKH M HX
cbopku. BuxpeBble TpyOKM HMMEIOT HJIHHIPHYECKYIO HJIM KOHYCOOOpasHYyio
¢dopMy, H3roToBiieHb! U3 Koppo3uecToHkuXx K UFs MaTepHanoB MM 3allUILEHBI
MIOKPBITHEM M3 TaKHX MaTEepUalOB H MMerT AudameTp oT 0,5 cMm 10 4 cM mpH
OTHOIUEHUM IHHBI K auamerpy 20:1 uiauM MeHee, a Takke OAHO HIH OoJsee
TaHTreHIHabHOEe BXOJHOE OTBepcTHe. TpyOkH MOryT ObITh OCHAlLEHBl OTBOAAMH
COILJIOBOTO THIIA HAa OJIHOM HJIM Ha ODOMX KOHIAX.

[TOACHUTEJIbBHOE 3AMEYAHHUE

[TuTaTenpHBI ra3 mocTyrnaeT B BUXpPEBYIO TpyOKy MO KacaTeNbHOH C OJHOIO
KOHLA MJAH Yepe3 3aKpy4HBAIOIIHE JIONATKH MJAH Uepe3 MHOTOYHCIIEHHbIE
TaHT€HUHAJIbHbIE BXO/IHbIE OTBEPCTHS BAOJb TPYOKH.

Kommnpeccopsl u razonyBxku

CrneunanbHO MpeaHa3HAuYCHHbIE WM [1OJATOTOBJIEHHBIC OCEBBIC, HEHTPHDYKHBIC
WIH  oObEMHBIE  KOMIIPECCOPbl  WJIM  Ta30lyBKH, H3rOTOBJIEHHbIE W3
Koppo3uecToikux kK UF¢ MaTepuasnoB, WM 3allIMIUEHHBbIE ITOKPBITHEM H3 TAaKHX
MaTepUalioB, MPOU3BOJIUTEIBLHOCTBIO Ha BXO/E 2 M>/MHH WIH 6oslee cMecH UF¢ u
HECYIIETO ra3a (BOJAOPO/L HIIK TE/IHH).

INMNOACHHUTEJIbBHOE 3AMEYAHHUE

Takue KOMIIpeccopsl M ra3o/lyBKH OObIUHO MMEKOT Nepernan aasjieHus ot 1,2:1 1o
6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

YnaorHeHus Bpalainuxcsd BaJioB

CrneuanbsHO npeAHa3HaYeHHblE  HWJIH MOArOTOBJIEHHbIE  YIUIOTHEHHUs
BPAILAIOIUMXCS BAJIOB, YCTAHOBJIEHHbIE HAa CTOPOHE MOaYH U Ha CTOPOHE BBIXO/a
JUIsL YIUTOTHEHUS Bajla, COEAMHSIOIIEro poTop KOMIIPECCOPa MM POTOP Ia30AyBKH
C MPHBOAHBIM ABHUraTesieM, C TEM 4YTOOBl 0OeCHeUHuTh HAaEXKHYIO repMETH3ALHIO,
MpeIOTBPAIAIONIYIO BHIXOJ TEXHOJOTHUECKOTO ra3a WM HaTeKaHHE BO3JyXa HJIU
YIUIOTHSIIOIIErO ra3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa MM Ta30dyBKH,
KoTopas 3anonHeHa cMecbio UFg 1 Hecymiero rasa.

Tem1000MeHHHKH 119 OXJIAXKAEHHUA Ta3a

CneunanpHO MNpeaHAa3HAYEeHHbIEe HUIJIH  [OATOTOBJIEHHBIE  TEMJIOOOMEHHHKH,
HU3rOTOBJIEHHbIEe M3 Koppo3uecTolkux K UFg MarepHanoB HUnM 3alllMILIEHHBIE
HNOKPBITHEM U3 TAKUX MaTEpPHAJIOB.

Koxkyxu pa3ge/siiouiux 3J1eMeHTOB

CrneunanbHO MpefHAa3HAYEHHBIE MJIH MOJATOTOBJIEHHBIE KOXYXH pa3jesIsioInX
3JIEMEHTOB, H3TrOTOBJIEHHbIE M3 Koppo3uectokux K UF¢ MarepuanoB wunu
3alIMILIEHHBIX IOKPBLITHEM M3 TaKHUX MaTepHalloB, JUIA IMOMEIUEHHS B HHUX
BUXPEBBIX TPYOOK UJIM pa3eUTeIbHBIX COME.

INOACHUTEJIBHOE 3AMEYAHHME

OTH KOXYXH MOIYT NPEACTaB/IATb COOOH LMIHHAPHYECKHE KaMepbl AHAMETPOM
6onee 300 MM u anuHoM 6osee 900 MM HIIH MPSAMOYTOJIBHBIE KaMepPbl CPAaBHHUMbIX
pasMepoB M MOIYT ObITh MpeJHAa3HAYEHb! AJI YCTAaHOBKH B FOPH30HTAILHOM HIIH
BEPTHUKAJILHOM I0JIOXKEHHH.

CHcTeMbl Noga4Yu/cucTeMbl 0TBOAA ''MpoaykTa' u ""XBOCTOB"

CrneuManbHO MpeqHa3HAuYeHHble WM  IMOJArOTOBJICHHBIE  TEXHOJIOTHYECKHE
CHCTEMBI WJIH 000pyAOBaHHE 1JI1 OOOraTUTENbHBIX YCTAaHOBOK, H3rOTOBJIEHHBIE U3
KOppo3ueCTOHKUX K UF¢ MaTepHanoB WM 3alUMILIEHHBIX MOKPBITHEM H3 TaKHX
MaTepHaJIOB, BKJIIOYAIOLIHE:

a) MUTAIOIHE aBTOKJIABHI, MEYH HJIM CHCTEMBI, MCIIOJIb3yeMble A MOJA4YH
UFs ans npouecca oboranieHus;

b)  nmecybnumartops! (HJIH XOJOAHBIE JIOBYIIKH), HCIIONb3YEMbIE JUIS BHIBEAECHHS
Harpetroro UFs W3 nmpouecca oOorameHdss s MOCIEIYIOLIETO
nepeMelleHHS;

c) CTaHLIMH OTBEPXKACHHSA HIIH OXKH)KEHHS, UCIOoNb3yeMble U1 BeiBeaeHus UFg
U3 mpolecca oboraileH|s myteM oxatus u nepeBona UFe B kuakyio unu

TBEPAYIO GopMy;

d) CTaHUMH "MpOAYKTa" HJIM "XBOCTOB", HCHOJb3yeMble IS MepeMellleHus
UFs B KOHTEHHEpBI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

CHcTeMbl KOJIEKTOPHBIX TPY0ONPoBO10B

CreunanpHO MpeaHa3HAauYeHHbIC WK MOArOTOBJICHHBIE CHCTEMbl KOJUIEKTOPHBIX
TpyOOIIPpOBOAOB, U3rOTOBJICHHBIE H3 Koppo3duecToWkux k UFg maTepuanos win
3alMIICHHbIE MOKPBITHEM H3 TAaKHX MaTepHasioB, And yaepxaHus UF¢ BHyTpH
a’pOAMHAMHUYECKHX KackKaloB. ITa CeThb TPYOOMPOBOAOB OOBIYHO NpEACTABIAET
coboit cucTeMy ¢ "NBOHHBIM" KOJJIEKTOPOM, TA€ KaKIblii Kackai HJIM Ipymmna
KacKaJoB COEMHEHBI C KaXK/IbiM H3 KOJIJIEKTOPOB.

Bakyymuble CHCTeMBbI H HACOCHI

a) CneuuanbHO Mp€aAHa3Ha4YCHHBIC HIIH NnoAroTOBJICHHBIC BaKYYMHBLIC
CHCTEMBL, TIPOU3BOAUTECIIBHOCTBIO Ha BXOA4E 5 MS/MHH 150185¢ 60H€€, COCTOALIHUE H3
BAaKYYMHBIX MaI‘HCTpaHCﬁ, BaKyyMHBIX KOJIJIEKTOPOB H BAKYYMHBIX HACOCOB, H
NpEeaAHA3HAYCHHLBIC OJIA pa6OTbI B COACPpAKAILIUX UF6 ra3oBbIX Cpehax.

b) BakyyMHble HAacOChI, CEUHANIbLHO MpPeIHa3HaYeHHbIe HJIH MTOArOTOBJIEHHbIE
it paborel B coaepxawiMx UFg ra3oBbIXx cpemax M H3rOTOBJIEHHBIE H3
Koppo3HecTonkux K UlFg MarepuanoB MM 3alUMILEHHBIX MMOKPBITHEM H3 TAaKHX
MaTepuanoB. B 3THX Hacocax MOTYT HCIIO/Ib30BAaThCS (PTOPUCTO-YIIEPOAHBIE
YIUIOTHEHHS H CIIEHHAJIBHBIC pa601me HKNUIAKOCTH.

CneunajbHble CTOMOPHLIC H PErYJHPYHOILIHHE KJIANMTAHbI

CneuvanpHple  NpeAHA3HAYEHHbIE WM NOATOTOBIEHHBIE  py4YHbIE  HIJIH
aBTOMaTHUYECKHE CTOIOPHBIE H pEryJHMpYIOIIHE KJalaHbl CHJIb(OHHOIO THIA,
M3rOTOBJICHHBIE M3 KOppo3uecToHkux k UFg¢ MaTepuaoB WM 3alIHILEHHBIE
MOKPBITHEM M3 TaKUX MaTepHasoB, AuaMeTpoM oT 40 no 1500 MM a1 MoHTaXka B
OCHOBHBIX M BCIIOMOTaTelbHBIX CHCTEMax yCTaHOBOK a3pPOJHHAMHYECKOIO
00OralleHHsL.

Macc-cnnekTpoMeTpbsl/HCTOUYHHKH HOHOB A48 UFg

CreuvanbHO npeAHAa3HAayeHHble WM [OArOTOBJIEHHBIE MarHUTHBIE  HIIH
KBa/IPYIOJIbHBIE MAacCC-CIIEKTPOMETPBI, CMOCOOHBIE NMPOH3BOANUTHL NpsIMOit 0TOOp
npo6 nogaBaeMoi Maccel, "npoaykrta” uiH "XBOCcTOB" U3 razoBbix N0TOkOB UFg H
o0I1a1a101LHE TTOJIHBIM HabopoM ClIeTYIOIHX XapaKTEePUCTHK:

1. yzaenbHas pasperuaroas crnocodHOCTh 110 Macce ¢Bblie 320;

2. COAEPKAT HCTOYHHKH HOHOB, H3TOTOBJICHHBIE H3 HUXpOMaA HJIH MOHEJIA HITH
3AIHIIEHHBIC TOKPBITUEM U3 HHUX, HIIH HUKCIIHPOBAHHLIC,

3. coAep>KaT HOHH3AUHOHHBIE HCTOUHHKH ¢ 60MOapAHPOBKOH 3JIEKTPOHAMH,

4. COACPKAT KOJUIEKTOPHYHO CHCTEMY, IPUTOAHYIO AJII U30TOIMHOIO aHaIHN34.
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5.5.12.

5.6.

Cucremnl otaenenusi UFg ot Hecymero rasa

CneunanbHO TNpeJHAa3HAYEHHbIE HMJIM  NOArOTOBJIEHHBIE  TEXHOJIOIMYECKHE
cucteMsl 1is otaenenust UFg oT Hecyinero rasa (BogOpoOa HIIH Iejius).

INOSICHUTEJIbBHOE 3AMEYAHHME

DTH cHcTeMbl IpeHa3Ha4YeHbl Ul cokpalienus conepxanus UFg B HecyileM rase
JI0 OJJHOM YaCTH Ha MMJUIHOH WJIH MEHEee U MOTYT BKJIIOYATh Takoe 000pYyJ0BaHuUE,
KakK:

a) KpHOreHHbIE TernJ00OMEHHUKH M KpHOCeNapaTopbl, COCOOHbIE CO31aBaTh
Temneparypsl -120°C win MeHee, uim

b) 6JIOKH KPHOTEHHOTO OXJIaXJE€HHUs, COCOOHbIe CO34aBaTb TeMIeEpaTyphl -
20°C unu MeHee, WIH

c) OJIOKH pa3AenHTeNbHbIX COMeN HIH BUXpeBbIX TpyOok st otaenenus UFg
OT HecyIlero rasa, Uiu

d) xononauble oBywkn UFs, ciocobuble co3naBaTth Temneparypsl -20°C unu
MeHee.

CneunajbHo npeaHa3HaA4YeHHbIE HJIH NOoJAroTOBJICHHBLIE CHCTEMBI,
o0opyloBaHMe M KOMIOHEHTBHI [JISi HCMHO0Jb30BAHHS HAa YCTaHOBKAX
XHMHYECKOro 00MeHa HJIH HOHOOOMEHHOTO 000ralleHHe

BBOJHOE 3AMEYAHHE

He3HauHuTenpHOE pa3iiMyHe HM30TONOB YpaHa MO Macce NMPHUBOAMT K HEOOJBIIMM
HM3MEHEHHUSM B  paBHOBECHH XMMHUYECKHX  peakUHH, KOTOpble  MOryT
HCNOJB30BaTLCS B KayecTBE OCHOBBI JJIA pa3jelieHHss H30TOMOB.  YCHEUIHO
pa3paboTaHo [Ba mpolLecca: IKHAKOCTHO-)KHAKOCTHBIH XMMHYEeCKHH OOMeH H
TBEpAO-)KHIKOCTHBIH HOHHBIH OOMEH.

B npolecce XHIKOCTHO-)KHAKOCTHOTO XHMH4YECKOro oOMeHa B MPOTHBOTOKE
NPOHCXOAMT B3aHMOJEHCTBME HECMEWIUBAIOUIMXCA XHIAKHX (a3 (BOAHBIX MK
OpPraHHYeCKHX), 4TO NpMBOAMT Kk 3¢¢eKTy KacKagHMpOBaHHA ThICAY CTaaui
pasgeneHus. BoaHas ¢a3a COCTOMT H3 XJIOpHAAa YpaHa B pacTBOpe COJISTHOH
KHCJIOTBI; OpraHuyeckas $asza COCTOMT M3 IKCTpareHTa, COAEPXKallero XJIOpHI
ypaHa B OpPraHMYECKOM pacTBOpHTEJeE. KoHTakTHBIMH  HWIbTpaMH B
pa3enHTeIbHOM KacKaJe MOTYT SBJISATHCS XXHIKOCTHO-)KHIKOCTHblE OOMEHHBIE
KOJIOHHBI (TakHe, KaKk HMITYJbCHBIE KOJIOHHBI C CETYAaThIMH TapejKaMH) HIIH
KHIKOCTHBIE LEeHTpUdYyXHble KOHTakTHble ©¢wnibTppl.  Ha o6oux koHuax
pa3feNuTeNIBHOrO Kackada B Lelsx obecrnedeHHs peduilokca Ha Ka)xJOM KOHIE
HeoOXOAMMBI XMMMYECKHE TpeBpallieHHs (OKHCIEHHE H BOCCTAaHOBJIEHHE).
['naBHas 3ajaya KOHCTPYKLMH COCTOMT B TOM, YTOObI HE JONYCTHTH 3arpA3HEHHUS
TEXHOJIOTHYECKUX IMOTOKOB HEKOTOPbIMH HOHAMHM MeETAUIOB. B cBsizn ¢ 3TuM
HCIOJIB3YIOTCS IUIACTHKOBBIE, MOKPBIThIE IJIACTHKOM (BKJIIOYas TNPHMEHEHHE
$TOpPHPOBAHHBIX YTJIEBOJOPOJAHBIX IMOJHMEPOB) H/MJIH NOKPBITHIE CTEKIIOM
KOJIOHHBI H TpyOONpOBOALI.
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B TBepno-KHAKOCTHOM MOHOOOMEHHOM Ipolecce oboraiieHHe AOCTHraeTcs
MIOCPE/CTBOM acopOUHU/AecopOIIMM ypaHa Ha ClELHaIbHOH, O4YeHb OBICTPO
NeHcTBYyIONEH HOHOOOMEHHON CMOJie UK ajicopbenTe. PacTBop ypaHa B ConsiHOU
KHCJIOTE W JPYTHE XUMHUECKHE peareHThl MPOMYCKATCA Yepe3 HHJIMHIAPHUYECKHE
oboraTuTeIbHbIE KOJIOHHBI, CO/CPXKAIIHE YIIJIOTHEHHblE clou aiacopbeHTta. s
MOJ/Iep>)KaHMsT HENpPEpBIBHOCTH Ipollecca HeobxoauMa cucTema pedirokca B
LeNnAX BbICBOOOMKIEHHMS ypaHa u3 aacopbeHTa 0OpaTHO B XHAKHH IOTOK, C TEM
4TOOBI MOXHO OBbIIO cobpaTh "mpoAyKT" M "XBOCTHI". 3TO JOCTHTAETCH MYyTeM
UCIIO/Ib30BAHUS TIOIXOAALLIHUX XHMHYECKHX peareHTOB
BOCCTaHOBJICHUS/OKHCIIEHHs,  KOTOpble  MOJIHOCTBI)  PEreHEepUpYyHTCs B
pa3ziesbHbIX BHEIIHHUX METIAX U KOTOPble MOTYT YaCTUYHO PEreHepHpOBaThCS B
CaMMX H3OTONHBIX pa3feNuTeNnbHbIX KonoHHax. IIpucyrcTBHe B mnpouecce
ropssYMX KOHLEHTPHUPOBAHHBIX PACTBOPOB COJSHOH KHCJIOTBI TpebyeT, 4YTOObI
obopylnoBaHHe ObIJIO  M3TOTOBJIEHO H3  CHELHaIbHBIX  KOPPO3HMECTOMKHX
MaTEPHATIOB WJIH 3aILMIIIEHO NOKPBITHEM H3 TAKMX MaTepHaJIOB.

5.6.1. KHAKOCTHO-KHAKOCTHbIe 00MeHHbIe KOJIOHHBbI (XMMUYeCKHIi 00MeH)

[IpoTHUBOTOUYHBIE KHAKOCTHO-)KUAKOCTHbIE OOMEHHBIE KOJIOHHBI, MMEIOIIHE
MEXAHUYECKUH CHIOBOH BBOJA (T.e. HMIYJbCHBIE KOJIOHHBl C CETYATbIMH
TapeiKaMH, KOJIOHHBI C TapelIkaMH, COBEPLLIAIONIHMH BO3BPAaTHO MOCTYIATEJIbHBIC
JIBUKEHHSA, H KOJIOHHbI C BHYTPEHHUMH TYPOUHHBIMH CMECHTEJISIMHU ), CIIELIHATIBHO
npe/lHa3HAauYeHHbIE HJM  T[OJArOTOBJIEHHblE Ui OOoramieHHsi ypaHa C
HCMONb30BAHUEM TpOLECCa XHUMHYECKOro OOMeHa. Jns  KoppO3HOHHOH
YCTOHYHBOCTH K KOHUEHTPHUPOBAHHBIM pPAacTBOPaM COJISHOH KHCJIOTBI 3TH
KOJIOHHbl U WX BHYTpPEHHHE KOMIOHEHTbl HW3TOTOBJIEHbl H3 [MOJAXOIALIHX
TUIACTUKOBBIX MaTEpPHANIOB (TakuX, Kak (TOpPUpPOBAHHBIE YTIIEBOAOPOAHbIE
MOJIMMEPbI) WM CTEKJA HJIM 3alHILEHbl MOKPBITHEM H3 TAKHX MaTEpHAJIOB.
KonoHHbl crnpoekTHpoBaHbl Ha KopoTkoe (30 cekyHA HWIM MeHee) BpeMsd
NIPOX0XAEHUS B KacKaje.

5.6.2. HenTpudyxHble HKHIAKOCTHO-KUIKOCTHbIe KOHTAKTHble OUIbTPbI (XHMHYECKHMI
06MeH)

LentpudyxHsbie MUAKOCTHO-)KUIKOCTHbIE KOHTAKTHble (GUILTPBI, CMELHATIbHO
npeaHa3HaueHHblE WM MOATOTOBJIEHHbIE  JUI  OOOralieHHs  ypaHa C
MCMOJB30BaHUEM Ipollecca XUMHYeckoro oOMeHa. B TakMX KOHTaKTHBIX
bunbTpax HCMONb3yeTcss BpalleHHe Ul MOJYyYEHUS OpPTaHHUYECKHMX H KHUAKHX
MOTOKOB, a 3aTeM LIEHTpoOeXKHas cuna s pasjeneHus ¢as. s KOppo3HOHHOH
CTOMKOCTH K KOHIIEHTPUPOBAaHHBIM pAcTBOpaM COJSHOH KHCJIOTBI KOHTaKTHbIE
GbHIBTPBI U3TOTaBIMBAKOTCA M3 COOTBETCTBYIOIIMX IJ1aCTHKOBBIX MaTEpHAIOB
(Takux, xak (HTOpPUPOBAHHBIE YTIIEBOJOPOAHbBIE IMOJIMMEPBI) MM IMOKPBIBAIOTCA
UMU WIH cTekIoM. LleHTpudyxHble KOHTAKTHbIE GUIBTPbI CIPOEKTHPOBAHBI Ha
KopoTkoe (30 ceKyH HIIM MeHee) BpeMs TPOXOXK/CHHUS B KacKale.
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5.6.3.

5.6.4.

Cucrtembl U 000pyaoBaHUe /51 BOCCTAHOBJICHHA YPaHa (XHMHYECKUH 00MeH)

a) CneunanbHO  npeAHa3sHAa4YeHHbIE WM IOATOTOBJIEHHBIE  SUEHKH
3JIEKTPOXMMHUYECKOTO BOCCTAHOBJIEHHS OIS BOCCTAHOBJIEHHS ypaHa M3 OJHOTO
BJIEHTHOTO COCTOSHHS B JpYyroe s oOoraieHus ypaHa ¢ HCIOJb30BaHHEM
npouecca XuMHYeCKoro obMeHa. Marepuansl s4yeeK, HaXOAIHECS B KOHTAKTe €
TEXHOJIOTHYECKUMH  PacTBOpPaMH, JOJDKHbI  ObITh  KOPPO3MECTOMKHMMH K
KOHLIEHTPUPOBaHHBIM PAaCTBOPAM COJITHON KHCJIOTBI.

INOSAACHUTEJIBHOE 3AMEYAHHE

KaTtoaHplil OTCeK SYEHKH MOJDKEH OBbITL CHPOEKTHPOBAH TakKMM 00pa3oM, YTOOBI
Npen0oTBPaTUTh NOBTOPHOE OKHCJIEHHE YypaHa a0 60Jiee BBICOKOTO BaJIEHTHOTO
COCTOSHHMA. Jls ynepxaHHs ypaHa B KaTOJAHOM OTcEKe suyelka MOXET HMETh
HENpPOHHUIIAEMYIO NUadparMeHHYI0 MeMOpaHy, U3TOTOBJIEHHYIO M3 CHNEUHANBHOTO
KaTHOHHO-OOMEHHOTO MaTepHana. Katon c€oCTOMT H3 COOTBETCTBYIOLIETO
TBEpAOTO NPOBOJHHKA, TAKOTO, KaK rpadHT.

b) CrneuuanbHO mpenHa3HauYeHHbIEe MW TMOATOTOBJIEHHbIE CHUCTEMBI JUIA
uzsnevenus U™ u3 OpPraHHYeCKOr0 I0TOKA, PEryJUpOBaHHS KOHIIEHTPAalUH
KHCJOTBI W JUIA 3alOJIHEHHA SYeeK 3JIEKTPOXHMHUYECKOTO0 BOCCTAHOBJIEHHS Ha
MPOU3BOJICTBEHHOM BbIXO/JIe Kackaja.

NOACHHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT H3 OOOPYAOBAaHHSA DJKCTPAKUHMHU pacTBOpUTEIEM A
otronkn U™ u3 opranmueckoro notoka B >KHAKHE pacTBop, 06GOpYI0OBaHHSA
BBIMAPUBAHUSA W/HIH NIpyroro oOOpyNOBaHHS IS JOCTHXXEHHUS PEryJIHpOBKH H
KOHTPOJI BOJOPOAHOTO MOKA3aTessl, H HACOCOB WM APYTHX YCTPOHCTB nepeHoca
JUIS 3aNOJIHEHUA STYeeK 3JIEKTPOXHMUUYECKOT0 BoccTaHoBIeHUs. OcHOBHas 3a/aya
KOHCTPYKLIHM COCTOMT B TOM, YTOObI H30€XaTb 3arpA3HEHUS IMOTOKA XHAKOCTH
HOHAMH HEKOTOpBIX MeTalioB.  CreloBaTeNbHO, Te€ 4YacTH 00OpyAOBaHHUs
CHUCTEMBI, KOTOpble HaxoAATCA B KOHTAKTE€ C TEXHOJOTHYECKUM IOTOKOM,
W3rOTAaBJIMBAIOTCS W3 COOTBETCTBYIOUIMX MaTepUanoB (TakHX, Kak CTeKIIO,
(GTOpHPOBaHHbIE YIJIEBOAOPOAHBIE MOJIHUMEPHI, cyabdar nonudenuna, cynbhoH
nonau3$upa U NpONUTAaHHBIH CMOJIOH rpadMT), WIM 3AIIMIIEHBI MMOKPBITHEM H3
TaKUX MaTepHasos.

CucTemMbl NOATOTOBKH MHTAHUA (XHMH4YeCKHIT 00MeER)

CnendalisHo npe€aAHazHavdY€HHbIC HIJIH noaroToBJICHHBIC CHCTCMBI JI1A
NpOU3BOACTBA IMHTATENIBHBIX PAaCTBOPOB XJIOpHAA ypaHa BBICOKOH YHMCTOTBI IS
YCTAHOBOK IO pa3a€JIEHHKO U30TOIIOB YpaHa METOO0OM XHMHYECKOTO oOMeHa.

INOAACHUTEJIBHOE 3AMEYAHMUE

OTH CHCTEMBI COCTOSAT M3 OOOpyNOBaHMS JUIS pPacTBOpEHHS, 3KCTPaKLHH
pPacTBOpHTENEM H/HIM HOHOOOMEHHOro O0OpYINOBaHHS Ui OYHCTKH, a TakKkKe
37IEKTPOMTHYECKHX sueek s BocctanoBieHns U™ mwim U™ 8 U™ B stux
CHCTEMax MPOU3BOAATCS PacTBOPBI XJIOPHJA YpaHa, B KOTOPBIX COAEPKHTCSA JIHILD
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5.6.5.

HECKOJIBKO 4acTel Ha MW/IJIMOH METAUIMYECKHUX BKJIIOYEHHH, TaKHX, KaK XpoM,
KeNe3o, BaHa[UH, MONUOAEH H JpYTrHX [OBYXBWICHTHBIX HX KaTHOHOB HIIH
KaTHOHOB C Oojblled BajleHTHOCThIO.  KOHCTpYKLHMOHHBIE MaTepHaibl AMs
3IEMEHTOB CHCTEMBbl, B KOTOpOH oOpabaTbiactcsi U™ BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKJIO0, (TOPHPOBAHHBIE YIJIEBOAOPOAHbIE TMOJIMMEPBI, TIpadur,
MOKPBITHIH MONUBUHUI-CYNb(ATHBIM WIH MOJIHIPUP-CYNbOOHHBIM [JIACTHKOM H
NPONHTAHHBIA CMOJIOHN.

CHcTeMbl OKHC/IEHHS ypaHa (XHMHYeCKHH 00MeH)

CneuunansHo NpCAHA3HAYCHHBIC HIIKM [MTOATOTOBJICHHBIE CHUCTEMBI I OKHCJIEHHSA
+ +4

U 3 B U™ ns BO3BpallICHHA B KacKad pa3Zi€JICHUA H30TOIIOB YpaHa B IPOLECCE

oboraueHUs METOJOM XHMHYECKOTo 0OMEHa.

INOACHHUTEJIbHOE BAMEYAHHE
DTH CHCTEMbI MOTYT BKJIIOYaTh TAKHE 3JIEMEHTBI, KaK:

a) 000pynOBaHHE IS KOHTAaKTHPOBAHHSA XJOpa M KHCJIOPOAa C BOJHBIMH
ypdmoeHTaMd U3 000py/10BaHHUS pa3JeeHHs H30TONOB H IKCTPAKLMH
obpa3oBaBlerocs U™ B  obemuenublii OpraHMdeckuil  MOTOK,
BO3BpAllAIOIUMICA U3 POU3BOACTBEHHOTO BBIXO/Ia KacKaaa;

b) obopy/0BaHHE, KOTOPOE OT/EAAET BOLY OT COJSHOM KHUCIOThI, 4TOOBI BOAA
H KOHUEHTPHPOBAHHAs COJISHAS KHCJI0Ta MOIJIA Obl ObITh BHOBb BBEACHBI B
ApOLIECC B HYXKHBIX MeCTax.

5.6.6. bricTpo pearHpyoiuMe HOHOOOMEHHbIE CMOJbl/aIcOpPOeHThI (HOHHBIH 06MeH)

5.6.7.

beicTpo pearupyrolmive HOHOOOMEHHbIE CMOJbI WIH aACOPOEHTHI, CIELHAIBHO
NpeJiHa3HAYEHHbBIC WM  INOATOTOBJIEHHblE s oOoramieHHs ypaHa C
MCIIOJIb30BAHHEM [IpOlLlecCa HOHHOTrO OOMEHa, BK/II0Yasg [OPHUCTbIE CMOJIbI
MaKpOCET4YaTOH CTPYKTYpPbI H/HIH MeMOpPaHHbIE CTPYKTYPbI, B KOTOPBIX aKTHBHBIE
IPYMNIbl  XUMHUYECKOTO oOMEHa OrpaHHYeHbl IOKPBITHEM Ha IOBEPXHOCTH
HEaKTHBHOH IOPUCTOM BCIOMOTaTe/IbHOH CTPYKTYpPbl, U ApPYTHE KOMIIO3HTHbIC
CTPYKTYpel B JII0OOOH NpuHeMiaeMOH ¢opMe, BKIIIOYas 4YacTHLBI BOJOKOH. JTH
HOHOOOMEHHBIE CMOJbI/afcOpOeHThl HMET auaMeTpbl 0,2 MM WIH MeHee H
JOOJKHBl ~ OBITh  XMMHYECKH CTOMKHMH IO OTHOLUEHHIO K  pacTBOpaMm
KOHUEHTPUPOBAHHOW COJNSIHOM  KHCJIOTBl, a TakXe€ JOCTaTOYHO IIPOYHBI
¢Gu3nyecku, ¢ TeM 4TOOBI UX CBOHWCTBA HE YXYALIATHCh B OOMEHHBIX KOJIOHHAX.
CMonbl/aicopOeHThl CIENHANbHO NpPEAHA3HAYEHbl [UIS IOJIyYE€HHUS KHHETHKH
O4YeHb OBICTPOro 0OMEHa H30TOMNOB YpaHa (IIMTENbHOCTH MojlyoOMeHa MeHee 10
CeKYH) ¥ 00J1a/Ial0T BO3MOXHOCTbIO paboTaTh NpH TeMIlepaType B AMANa30He OT
100°C no 200°C.

HoHooOMeHHbIe KOTOHHBI (HOHHbIH 00MeH)

LHunuuapudeckue kononusl adamerpoM 6onee 1000 MM ans  yaepxaHus U
MOJ/AEPKAHUS  3aMOJHEHHBIX  CJIO€B  HOHOOOMEHHBIX  CMOJI/acOpOEHTOB,
CIeLHalbHO MpeaHa3HaueHHble HJIH MOATOTOBJICHHbIE AN 00OTalleHHs ypaHa ¢
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5.6.8.

5.7.

HCTIONIb30BAHMEM HOHOOOMEHHOrO mpolliecca. ITH KOJIOHHBI H3rOTOBJIEHBI M3
MaTepuanoB (TaKWX, KaK THUTaH WIH OQTOPHPOBAHHBIE YTJIEBOJOPOJHbBIE
TIOJIKMEPBHI), CTOHKHX K KOPPO3HH, BBI3bIBAEMOH PacTBOPAMH KOHUEHTPHPOBAHHON
COJIAHOM KHCJIOTBI, MJM 3alUHIUEHBl TOKPBHITHEM M3 TaKHX MAaTEpHaOB H
cnocobHsl paboTaTh OpH TeMmepatype B auanasoHe ot 100°C mo 200°C wu
napneHuH seine 0,7 MIla (102 dbyHT/KB. 110#M).

HoHooOGMeHHbIe cHCTeMBl peduitokca (MOHHBIH 00MeEH)

a) CnenpanbHO  TpeJHa3HayeHHbIE MM NOATOTOBJIEHHBIE  CHCTEMBEI
XHMMUYECKOT0 HJIH 3JIEKTPOXUMHYECKOr0 BOCCTAHOBJIEHHS ISl pereHepaluu
peareHTa(0B) XMMHYECKOTrO BOCCTAHOBJIEHHS, HCIIONb3YyeMOro(bix) B
Kackajnax HOHOOOMeHHOro oborailleHus ypaHa.

b) CneuuanbHO  NpeJHA3HAYEHHbIE  WJIM  [OATOTOBJIEHHBIE  CHCTEMBI
XUMHUYECKOTO MJIH 3JIEKTPOXUMHYECKOTO OKHUCJIEHMS IS pereHepaluu
peareHTa(0B) XHMHYECKOrO0 OKHCJIEHHS, HCIOJb3yeMOro(blXx) B KacKajax
HOHOOOMEHHOro oboraieH1s ypaHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

B mnpouecce HOHOOOMEHHOro oOOralieHHs B KayeCTBE BOCCTaHAaBJIMBAIOLIETO
KaTHOHA MOXET HCIIONb30BaThCA, HApUMeEp, TpexBaneHTHbIH THTaH (Ti™), u B
3TOM  Clyuae BOCCTAHOBMTENbHas CHCTeMa OyjaeT BhipaGaThiBaTh Ti~
nocpeacTBoM BoccTaHoBnenus Ti™,

B mpouecce B KadecTBE OKHCIHTENS MOXET MCIONbL30BAaThCHA, HampuMep,
+

TpexBaieHTHoe xene3o (Fe ), H B 3TOM cllyyae CHCTEMa OKHUCIIEHHS Oyner

BbipabaTbiBath Fe™ mocpenctsom oxucnenus Fe'.

ChnenuajibHO IpeaAHa3HaAYYCHHBbIC HJIH NnoaroToBJiICHHbIC CHCTEMBI,
060py)lonanue H KOMIIOHEHTbI aJif HCIOJb30BAHHA B JIA3€pHBIX
000raTHUTE/ILHBIX YCTAaHOBKAaX

BBOJHOE 3AMEYAHHUE

CymiecTByIOIHE CHCTEMBI JUIi 0OOraTHTENBHBIX MPOLECCOB € HMCIOIb30BaAHHEM
Ja3epoB JENATCA Ha [IBE€ KaTErOpHH: Te, B KOTOpbIX paboueit cpenoit ABNAOTCA
napsl aTOMapHOrO ypaHa, H T€, B KOTOpPbIX pabouel cpenoi SBIAIOTCA Mapbl
YpaHOBOTO coeAHEHHs. OOIUMMYH Ha3BaHUSAMH Ui TaKUX MPOLIECCOB SIBJIAIOTCA:
nepBast KaTeropHs - Jla3epHoe pa3/ie/IeHHe H30TOIOB 10 METOY ATOMAPHBIX MapoB
(ALVIS umu SILVA); Bropas KaTeropus - MOJIEKYJSPHBIH METOJ J1la3epHOTO
pazaenenust uzoronosB (MLIS unu MOLIS) v xuMuYecKas peakuus MOCPeaCTBOM
H30upatenbHOH 1o H3oronaM JasdepHoM aktuBauuH (CRISLA).  Cucremsl,
000pyAOBaHHE H KOMIIOHEHTHI U1 YCTAHOBOK Jla3epHOro oboraiieH|s BKIHYaoT:
a) yCTpo#cTBa i MOAAYH MAPOB METAUIMYECKOro ypaHa (/s uU30HpaTennLHOMH
($hOTOHOHM3ALMH) HIIH YCTPOHCTBa Ul OAAYH I1apOB YPAHOBOIO COEAMHEHHS (1)1
$OTOAMCCOUHALIMM WIIM XMMHYECKOH akTHBAalUMH); b) ycTpoiictBa s c6opa
oboraieHHoro H 06eJHEHHOr0 METATHUECKOr0 ypaHa B KadecTBe "npoaykra" u
"XBOCTOB" B MNEpBOH KaTeropMd H YCTpOHCTBA Juls cOOpa passioKEHHBIX HIIH
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5.7.1.

5.7.2.

BBILIEIUIMX W3 PEAKIUH COEHHCHUH B KayecTBe "MpoaykTa" U HeoOpaboTaHHOrO
MaTepHala B KayecTBe "XBOCTOB" BO BTOPOH kaTeropuu; c) pabouyue ra3epHble
CHCTEMBl AN M30MpaTelbHOTO BO3OYXIEHHS H30TONOB YypaHa-235; "
d) obopynoBanue /st MOATOTOBKH 10A34YH H KOHBEPCHH MpOAYyKTa. Bcreacteue
CJIOXHOCTH CHEKTPOCKONHH aTOMOB H COEIMHEHUH ypaHa MOXeT norpeboBaThCA
MCI0NIb30BaHKe JII0O0H U3 psAla UMEIOLIMXCS J1a3e PHbIX TEXHOOTHH.

INOACHUTEJBHOE 3AMEYAHUE

MHorue H3 KOMIIOHEHTOB, MEPEUMCIACHHBIX B 3TOM pasjese, BCTYNAalOT B
HEIOCPEICTBEHHBIH KOHTAKT C MapaMH METAJUIMUECKOTO ypaHa WM C XHUAKOCTBIO,
WIIH C TEXHOJIOTHUECKUM ra3oM, coctosiuuM U3 UFs unu cmecu u3 UFg u apyrux
razop. Bce MoBepXHOCTH, KOTOpBIE BCTYNMAIOT B KOHTAKT ¢ ypaHoM wiH UFg,
[IOJIHOCTBIO M3TOTOBJIEHBl M3 KOPPO3MECTOMKHX MaTepHAJIOB WM 3allHLIeHbI
MOKPBLITHEM H3 TakKHX MaTepuanoB. J[nsa uened paszpena, OTHOCSILIErocs K
KOMITOHEHTaM 000py/I0BaHUS 118 J1a3epHOTO 00O0ralleHHs, MaTepHalbl, CTOHKHE K
KOPpPO3MH,  BbI3bIBAEMOH  MapaMd  WIM  OKMJIKOCTAMH,  COJEpXKallUMU '
METAJUIMYECKUH ypaH WM YPAHOBbIE CIUIaBbl, BK/INOYAKT MOKPBITBIH OKCHIOM
UTTpUA rpadUT ¥ TaHTal, U MaTepHabl, CTOHKHE K KOpPpO3HH, BbI3bIBaeMoit UFs,
BKJIKOYAIOT ME/b, HEPI)KaBEIOIYIO CTajlb, ATIOMHHHH, AJIIOMHHHUEBBIC CILIABBI,
HUKeJIb WM CIulaBbl, conepkamue 60% Hukens u Oonee, u croitkue Kk UFg
TIOJIHOCTBIO YTOPHPOBAHHBIE YTJIEBOIOPOAHbBIE TOJTUMEPDI.

CHcTembl BoinapvMBaHus ypaHna (ALVIS)

CrenuanbHO nOpeaHa3HAYEHHbIE WM [OArOTOBJIEHHbIE CHCTEMbI BbillapHBaHHA
ypaHa, KOTOpbI€ COJAEP)KAT BBICOKOMOILLUHBIE I10JI0COBble WM pacTpOBBIE
3JIEKTPOHHO-JIYU€Bble MYIIKH C MepeJaBacMoOil MOIMHOCTBIO Ha MHUILUEeHb Oorsee
2,5 kB1/eMm.

CucTeMbl 1151 00padoTKH KHIKOMeTaJIHYeckoro ypana (ALVIS)

CrneunanbHO NpefHa3HadYeHHbIE WM [OATOTOBJIEHHBIE CHCTEMbl A 0OpaboTku
XKMIKOTO MeTaljla /UIA pacllJlaBJICHHOTO YypaHa MM YpPaHOBBIX CIIJIABOB,
COCTOSALLUHME U3 THITIEH U OXJ1aXKAAKOLLEro 000py10BaHUA AJig TUTJIEH.

HOACHHUTEJIBHOE 3AMEYAHHE

Turau u aApyrue KOMIOHEHTBI 3TOH CHCTEMBI, KOTOPbIE BCTYMAIOT B KOHTAKT C
pacIUTaBACHHbLIM  YPaHOM HWJIM  YPAaHOBBIMM  CIJIaBaMH, HW3TOTOBIIEHBl U3
KOPPO3HECTOHKHUX M TEPMOCTOHKHX MaTepHas OB MJIH 3aILUMIUEHHBIX NOKPBITHEM
M3 TaKHX MarepuanoB. [lpuemieMblie MaTEpHasbl BKIIOYAIOT TaHTaJ, MOKPBITHIH
OKCHAOM HTTpHs rpaduT, rpadHT, OKPLITHIH OKUCIAMU APYTUX PEAKO3EMETLHBIX
snemeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) UJIM HX CMECSMH.
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5.7.3. Arperars! aas coopa "npoaykra' u "xBocToB'' MeTallIH4eckoro ypana ALVIS)

5.7.4.

5.7.5.

5.7.6.

5.7.7.

CrenuanbHO mNpefHa3HauYeHHble WM MOATOTOBJIEHHBbIE arperaTbl ans cOopa
"mpoaykTa" U "XBOCTOB" METAINIHYECKOTO ypaHa B )KHAKOH UM TBEpIOH dopme.

I[TOACHHUTEJIbHOE 3AMEYAHHE

KOMMOHEHTHI 3THX arperaToB W3rOTOBJIEHBI H3 MAaTEPHANIOB, CTOMKHX K HarpeBy H
KOPPO3HH, BBI3LIBAEMOH MapaMH METATHYECKOTO YpaHa HIIM JKHUIKOCTBHIO, HIIH
3aIUILEHBI TOKPHITHEM H3 TAKHX MaTepHaNOB (TaKHX, KaK MOKPBITBIH OKCHIOM
UTTpUs rpadUT WM TAHTAN) H MOTYT BKJIIOYATh B ceOs TpyOONpoBOIbI, KJ1anaHbl,
mTyiepa, "xenoba", BBOAbI, TEMIOOOMEHHHKH U KOJUIEKTOPHBIE IUIACTHHBI LIS
MarHUTHOTO, AJIEKTPOCTATHYECKOT0 UM APYTHX METONOB Pa3/IeNICHHS.

Koxyxu pazgeaurteabHoro moayias (ALVIS)

CnenuanbHO MNpeAHa3HAYEHHble HJIM HOATOTOBJIEHHBIE [HUIMHADHYECKHE HIIH
NpAMOYTOJIbHbIE KaMepbl JAJI1 [OMEIIEHHs B HHUX HCTOYHHKA MapoB
METaJUIHYECKOTO ypaHa, JEKTPOHHO-ITYYEBOH MYIUKH H KOJUIEKTOPOB "npoaykTa”
M "XBOCTOB".

I[TOACHHUTEJIBHOE 3AMEYAHHUE

OTH  KOXYXH HMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH AfNd  MOJadH
3JIEKTPOIMTAHUA M BOIbl, OKHA [UIS JIA3ePHBIX MYy4YKOB, COCMHHEHHI BaKyyMHBIX
HAcOCOB, a TaKxe /Uil JUarHOCTHKH M KOHTPOJI KOHTPOJIbHO-H3MEPHTENIBHBIX
npubopoB. OHH HMEIOT NPUCIOCOONEHHUS Ul OTKPBITHS H 3aKPBITHA, 4TOOBI
obecnevuTh 00CTy)XHBaHHE BHYTPEHHHX KOMIIOHEHTOB.

Caepx3ByKoOBbIe pacinMpHUTe/bHble conaa (MLIS)

CnenuanbHO  mpegHa3sHay€HHblE MM MOATOTOBJIEHHBIE  CBEPX3BYKOBBIE
pacIuHpHUTENbHBIE coIla [ oxnaxacHusa cMeceit UFg u Hecyiuero raza ao 150°K
HJIH HHXE H Koppo3uecToHkHe k UFs.

Koasekropsl npoaykrta natudropucroro ypana (MLIS)

CrnenuanbHO NpeAHa3HAYEHHBIE WJIH [MOJArOTOBJIEHHBIE KOJJIEKTOPbI TBEPHAOIrO
npoaykra natugropuctoro ypana (UFs), cocrosmue u3 GunbTpa, KOJIIEKTOPOB
yAapHOTO HJIM UMKJIOHHOIO THUIA WJIH X COMETaHHH M KOPpO3UeCTOHKHE K cpeae
UFs/UFs.

Komnpeccopst UF6/Hecyulero raza (MLIS)

CrieunanbHO NpeiHa3HaYEHHbIE WIH MOATOTOBJIEHHbIE KOMIIPECCOPBI IS CMeceit
UFs 1 Hecyllero ra3a i AJIUTENbHOH 3kcnnyaTauuu B cpene UFg. KoMmoHeHThI
3THX KOMIIPECCOPOB, KOTOpble BCTYNAWOT B KOHTAaKT C HECYILIHM TIa3oM,
H3TrOTOBJIEHBI W3 KOppo3uecTOHkHX K UFg MaTepHalloB HAHM 3alUHILIEHBI
MOKPBITHEM H3 TAKHX MaTepHaJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YniaoTHeHHs Bpawamomuxcs sanos (MLIS)

CneuunanbHo npe/Ha3HaYeHHbIE HITH MO/IFOTOBJICHHBIE YTUIOTHEHHS
BPALLAIOIIMXCS BaJIOB, YCTAHOBJIEHHBbIE HA CTOPOHE MMO/1aYH U HA CTOPOHE BbIXOMa
IUISL  YIUJIOTHEHMsI Bajla, COEQMHSIOIIETO pOTOpP KOMIIpeccopa C MPHUBOAHBIM
JBHrareneM, ¢ TeM 4ToObl  o0ecrneuuTh  HAJEXKHYID  TepMETH3ALHIO,
NpeI0TBPAILAIOLIYI0 BbIXOJ TEXHOJIOTHYECKOTO ra3a HiH HaTeKaHHe BO3JyXa WM
YIJIOTHSIFOUIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopas 3aIlojIHEeHa
cMecbio UFg 1 Hecymiero rasa.

Cuctems! propuposanus (MLIS)

CneuunanbHO  NpelHa3HAYE€HHbIE  WJIH  [OATOTOBJICHHBIE  CHCTEMBI IS
¢ropuposanus UFs (B TBepaomM coctosuuu) B UFg (ra3).

INOACHUTEJIbBHOE 3AMEYAHUE

OTH cucTeMbl MpeaHa3HaueHsl i hTopupoBaHus cobpanHoro nopoiuka UFs B
UF¢ B nensx nocneayrouiero cbopa B KOHTEHHEpax MpOAYyKTa WM s NIOJavd B
osokn MLIS nns monmonHutensHoro oboramenus. [Ipy npUMeHEHHM OIHOTrO
nojaxoAa peakuusi GTOpUPOBaHUS MOXET ObITh 3aBeplI€Ha B Mpeaenax CHCTEMbI
pasiesieHHss M30TOMOB, I'I€ HMAET PEeakUHsi U HEMOCPe/ACTBEHHOE HU3BJIEYEHHUE M3
KoJuiekTopoB "nipoaykta’. [lpu npumeHeHHH Apyroro noaxoxa nopomiok UFs
MOXeET ObITb M3BJICUEH/TIEPEMEILEH H3 KOJUJIEKTOPOB "MpOoAyKTa" B MOAXOJALLIHUH
peakTop (HampuMep, peakToOp C IBCEBJOOKHKEHHBIM CJIOEM KaTallH-3aTopa,
reJIMKOMJA/IbHBIA peakTop WM kapoBass OawHsA) B Ueadx QTopUpoBaHusi. B
000HMX cly4asix MCHOJIb3yeTcst 00OpyaoBaHUE A1 XPaHEHHsA U mepeHoca ¢ropa
(MM ApyTHX MpueMseMbiX (GTOPUPYIOIIHX PeareHToB) U i cOopa U mepeHoca
UFs.

Macc-cnexkTpoMeTpbl/HcTOMHMKH HOHOB UF6 (MLIS)

CneunanbHO nNpe/lHa3HA4Y€HHblE MJIM  IIOATOTOBJIEHHBIE  MAarHWUTHblE  HWJIH
KBaIpYIIOJIbHblE MAacC-CIIEKTPOMETPbI, CMOCOOHBIE NMPOH3BOAUTL NpsIMOH OTOOp
npob noaaBaeMoOH Macchl, "MpoaykTa" HIH "XBOCTOB" U3 ra3oBbix MOTOKOB UF¢ 1
obsagaronive NoJHEIM HabOPOM Crie/IyIOIIHUX XapaKTePHCTHK:

1. y/enbHas paspellarnias crnocobHOCTh Mo Macce cBblle 320;

2. COJACPKAT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC H3 HUXPOMA HJIIH MOHEJIA HIIH
3aLIMIIEHHBIC TTOKPBITHEM U3 HHUX, HJIH HUKCJIHPOBAHHBLIEC,

3. COAEp/KAaT HOHU3ALIMOHHBIE HCTOYHUKH ¢ O0MOapAMPOBKOH JIEKTPOHAMH,;
4. COZEPKAT KOJJIEKTOPHYIO CHCTEMY, IPUIOIHYIO JUISl H30TOITHOTO aHaJIu3a.
CucreMbl nogauu/cucTeMbl oTBoAA "'mpoaykTa” v "xsocTor" (MLIS)

CneuuanbHO IpeqHa3HAu€HHble WM  IOJArOTOBJIEHHBIE  TEXHOJIOTHYECKHE
CHUCTEMBI HUIIK 000pyaOBaHHE /U1 O0OraTUTENbHbBIX YCTAHOBOK, H3TOTOBJIEHHEIE H3
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5.7.12.

5.7.13.

koppo3uecToiikux k UF¢ MaTepuano, WM 3aIUUILNEHHBIX MOKPBHITHEM H3 TaKHX
MaTepHasoB, BKIKOYAIOIIHE:

a) NHTAIOUIME ABTOKJIABBI, MEYH WM CHCTEMbI, HCNOJb3yeMble I NMOAadu
UF¢ s npouecca oboraneHus;

b)  mecybnumaTOpsl (MM XOJNIOAHBIE JIOBYIIKH), HCIIONb3YEMBIE /IS BBIBEACHUS
warperoro UF¢ u3 npouecca oborameHus [Aidd TOCIEAYIOHIEro
nepeMelIeHHs;

c) CTAaHUHH OTBEPXACHHS HIIH OXH)XXEeHHs, Hcronb3yeMble 1 BoiBeeHUs UFg
U3 npouecca oboranieHus nyrem cxatus U nepesona Ulg B xkuakyro uiu

TBEpayIO hopmy;

d) CTaHUUHM "npoaykTa" WJIH "XBOCTOB", HCNOJb3YEMble [UIS NepeMelleHUs
UFs B KOHTEHHEPBL.

Cucrembl otaesienus UFg o1 Hecywero raza (MLIS)

CrnenuanbHO TIpeAHa3HAay€HHbIE UM  TIOATOTOBJICHHBIE  TEXHOJNOTH4ECKHE
cucteMs! 1 oraeneHus UFg oT Hecymero raza. HecymuM razom MoxeT ObITh
a30T, aproH WJIH Apyro# ras.

HOSACHUTEJIBHOE 3AMEYAHHE
JTH CHCTEMBI MOTYT BKJIIOUATh Takoe 000pyd0BaHKE, KaK:

a) KpHOTEHHbIE  TENJOOOMEHHHKH MWJIM  KpPHUOCENapaTtophl, CHOCOOHBIE
co3JaBaTh TeMrnepartypsl -120°C unu MeHee, UK

b) OJIOKH KPHOTEHHOIo OXJaXJeHHs, CNOCOOHblE CO3/1aBaTh TEMIIEPATYpHl -
120°C unu MeHee, niu

c) xonoaHsie noBymkd UFs, cmocoOHble co3naBaTh TemnepaTypsl -20°C uinu
MeHee.

Jlazepusble cuctemnt (ALVIS, MLIS u CRISLA)

Ha3epm HJIH JlIa3€pHblIE€ CHCTEMBI, CHCUHATIBHO [pPE€AHA3HAYCHHBIC  HIH
MNOArOTOBJICHHBIC JJIA pa3aCICHHU U30TOIMOB ypaHa.

IOACHHUTEJIBHOE 3AMEYAHUE

Jlasepsl ¥ Ba)kHbIE KOMIMOHEHTH! JIa3epOB IIPH J1a3epHOM Mpoliecce oborauieHus
BKJIIOYAlOT Te, KOTOpble  OmnpeleleHbl B MyHKTe 3.6  JOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JIazepHas cuctema npouecca ALVIS 06p19HO COCTOHT
M3 JBYX Jla3epOB: Jla3epa Ha mapax Medd M jaszepa Ha Kpacurensax. JlazepHas
cucreMa ans MLIS oObiHO cocTrouT M3 nasepa, pabotawowero Ha CO, wnu
3KCHUMEPHOIO j1la3epa MU MHOIOXOIOBOH ONTHYECKOH SYEHKH ¢ BpallalOL[HMUCSH
3epKajlaMd Ha obeux cropoHax. Jlns nasepoB MIIM JIa3epHBIX CHCTEM IMpPU OGOHX
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

npoueccax Tpedyercs cTabUIM3aTOp CNIEKTPOBO# 4acTOThl AN paboThl B TeYEHHE
JUTHTENbHBIX TIEPHOIOB BPEMEHH.

CneunajbHo NnpeaAHa3HAYCHHbLIC HJIH MOATOTOBJICHHBIC CUCTEMBI,
oﬁopyuonaﬂue H KOMIIOHEHTbLI IJIS HMCHOJIL30BAHHA HAa O0GOraTHTEJILHBLIX
YCTAHOBKAX C IIJIA3MEHHBIM pa3ieJICHHEM

BBOJIHOE 3AMEYAHHUE

[Tpu nmponecce nua3MeHHOTO pa3feNieHHs IJ1a3Ma, COCTOALIasd M3 HOHOB YypaHa,
IPOXOAHT Yepe3 IJeKTPUYECKOe I10Jie, HACTPOEHHOE Ha YacTOTy HOHHOTIO
pe3oHaHca U™, ¢ TeM 4TOGBI OHH B IEPBYIO ouepenb MOMVIOHIANIM IHEPIHIO H
YBENTHYMBAJICH JUAMETP UX WITONopooOpasHbix opdut. HOHBI ¢ npoxoxacHHEM
no OonpllieMy AHaMeTpy 3aXBaThIBAIOTCA s 0o0pa3’oBaHMA  IPOAYKTa,
o6oramensoro U*°. [lnasma, koTopas o6pa3soBaHa MOCPEICTBOM HOHHM3AIHH
YpPaHOBOIO Mapa, COAEPKUTCH B BAKYyMHOH KaMepe C MArHUTHBIM I10JIEM BBICOKOH
HaMpsHKEHHOCTH, OOpa3oBaHHBIM € [MOMOIIBI) CBEPXIIPOBOASIIETO MAarHHUTA.
OcHOBHbIE TEXHOJIOMHUECKHE CHCTeMbl MPOLECCa BKIOYAKT CHCTEMY IeHepauuH
YPaHOBOH IUIa3Mbl, pa3JeUTe]bHbIH MOIYlAb CO CBEPXIPOBOISIIHUM MarHMUTOM
(cm. nyRkT 3.10 goxymenTta INFCIRC/254/Rev.1/Part 2) u cHCTeMbl U3BJIEUEHHS
MeTaina uid cbopa "npoaykra” u "XBOCTOB".

MHKpOBOJIHOBble HCTOYHHUKH JHEPIHH H AHTCHHBI

CneugnanbHO  NpeAHAa3HAu€HHblE WM ITIOATOTOBJIEHHBIE ~ MHKPOBOJIHOBBIE
HCTOYHHKH 3HEPrUM M aHTEHHbl /A TEHEpaluuH WJIH YCKODEHHMS HOHOB H
obnanarolide ClIeAyIOLIMMH XapakTepuUCTHKaMH:  yacToTa Bbime 301Tu u
CpeIHss BEIXOHAs MOLIHOCTb JUIS reHepaliu HoHoB Oosee 50 kBT.

CoJsteHonabI 1J151 BO30YKACHUS HOHOB

CrneuuanbHo npegHa3HAu€HHble WM  IOArOTOBJIEHHbIE  COJIGHOMABI  JUIA
pPaZHOYaCTOTHOTO BO30YXKIEHHS HOHOB B JHanasoHe yactoT Oosnee 100 ki’ u
cnocoOHble paboTaTh NpH cpeaHeit MoliHocTH Hosee 40 kBT.

CucTeMbl reHepaluy YPaHOBOM MJIa3Mbl

CrnenuanpHO mpegHa3HaY€HHble MIH [OACOTOBJIEHHbIE CHCTeMbl T[EHEpAalHH
YPaHOBOH IJIa3Mbl, KOTOPbIE MOTYT CO/JEP’aTh BbICOKOMOIIHbIE ITOJIOCOBBIE HIIH
pacTpOBBIE 3INIEKTPOHHO-JIy4YeBbIe TMYIIKH C [epegaBaeMOH MOIIHOCTBIO Ha
MHIUEHb Ooee 2,5 kB1/cM.

CucTteMbl 4151 00pabOTKH KHUAKOMETALIHYECKOr0 YpaHa

CrieuHaabHO [Ip€AHA3HAYECHHbBIC HJIM MNOATIOTOBJICHHLIE CUCTEMBI OJiAd 06p360TKH
KHUOKOro METajuia [Jid pacCIUIaBJICHHOIO YpaHa WM YPaHOBBIX CIIJIABOB,
COCTOSIIHE U3 TUTJIEH H OXJIAXKAAOIIETO OGOPYIIOBaHPIH U1 TUTJICH.

32



5.8.5.

5.8.6.

NOACHUTEJIBHOE 3AMEYAHHUE

THUrIM ¥ IpyrHe KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpBIE BCTYMAIOT B KOHTAKT C
PACIJIABJIEHHBIM YPaHOM MJIH  YPaHOBBIMH  CIJIABAMH, H3rOTOBJNEHBl U3
KOPPO3HECTOHKHUX M TEPMOCTOHKHX MAaTEpHaJIOB HJIM 3alLHILEHBI MOKPHITHEM H3
TaKUX MarepuasnoB. IIpHemiieMble MaTepHaiabl BKIIOYAIOT TAHTaJl, MOKPBITHIH
OKCHMJOM HTTpHA rpaduT, rpadUT, MOKPBITHIH OKHUCIAMH JPYTHX peAKO3eMeNbHBIX
sneMeHToB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) MJIH HX CMECSMH.

Arperatsl s coopa "nmpoaykTa' H "'XBOCTOB'' MeTa/UIHYeCKOro ypaHa

CreuranpHO MpeAdHa3HaueHHble MIM IOATOTOBJIEHHBIE arperatbl s cbopa
"npoaykTa" H "XBOCTOB" IUI METAUIMYECKOrO ypaHa B TBepAaod ¢opme. ITH
arperaTbl [UId cOOpa H3rOTOBJIEHbl M3 MAaTEPHAOB, CTOHKMX K HarpeBy H
KOPpPO3HH, BBI3bIBAEMO MapaMM MeETAUIM4ECKOrO ypaHa, TakuX, Kak rpadwur,
TIOKPBITBIH OKCHAOM HMTTPHS, HJIH TaHTaJ, WIH 3ALIUILEHB! NOKPBITHEM M3 TaKHX
MaTepHaJloB.

Koxyxu pa3ae/iMTeJILHOr0 MOAY.ist

LlunHHApUYECKHE KaMePBbI, CTIEHHATILHO MpeIHa3HAaYeHHbIE HIH [OATOTOBJIEHHbBIE
AN MCIOJB30BaHMSA Ha OOOTaTHTENBHBIX YCTAHOBKAaX C  IJIa3MEHHBIM
pazneneHHeM, JUIs T[OMELIEHUs B HHUX HCTOYHHKA YPaHOBOH IJ1a3Mbl,
JHEPreTHUECKOro COJIEHOMAA paJHOYacTOThl H KOJUJIEKTOPOB '"mpoaykra"
"XBOCTOB".

[TOSACHUTEJIBHOE 3AMEYAHHUE

OTH  KOXKYXH HUMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH [ANA  MOJaYM
3NEKTPONUTAHHUSA, COeIHHEeHHH auUdPY3UOHHBIX HACOCOB, a Takxke s
JUArHOCTHKH W KOHTPOJIS KOHTPOJBHO-H3MEPUTENIBHBIX NPUOOpPoB. OHHM HMEIOT
NpUCTIOCOONIEHUS U OTKPBITHA H 3aKpPbITUs, 4TOOBI obecreynth oOCIyXKHBaHHE
BHYTPEHHUX KOMIIOHEHTOB H HM3TOTOBJIEHBl U3 COOTBETCTBYIOUIMX HEMArHMTHBIX
MaTepHaJIOB, TAKUX, KaK HEPKABEIOUIAs CTaslb.

CnennajabHo npeaHasHa4YceHHbIC HIHN NOATOTORBJICHHLIE CUCTEMDI,
060py1108alme H KOMIOHCHTHI [JiA HCNOJBL30OBAHHA Ha YCTaHOBKaXx
3NEKTPOMATHUTHOTO o0oraunieHus.

BBOJHOE 3AMEUAHHUE

IIp# 31€KTPOMarHUTHOM MPOLECCE HUOHBI METAJNIMYECKOTO ypaHa, MOJy4YeHHbIE
NOCPEACTBOM HMOHHM3aUHMHM IHTalolero Marepuana wu3 cojedt (ob6erano UCly),
YCKOPSKOTCA M NPOXOAAT YEpe3 MarHUTHOE I0Jie, KOTOPOE 3aCTaBiSAET HOHBI
Pa3NUYHBIX H30TOMOB MPOXOAMTH MO Pa3JIMYHBIM HarpaBieHUAM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMAarHUTHOTO  H30TOMHOIO  cenaparopa  SBJISAIOTCA:
MarHUTHOE TIOJie JAiS OTKJIOHEHHUs/pa3iefieHHs H30TONOB HOHHOrO MY4Ka,
HCTOUYHHKA HOHOB C €ro CHCTEMOH YCKOpPEHHS, U CHCTEMBI COOpa OTAENEHHBIX
MOHOB. BcrnoMoraTensHble CHCTEMBI AJI 3TOTO MpOUECcCa BKIIOYAKT CHCTEMY
cHaOXeHUss MATHUTHOW J3HEprHeH, CHUCTEeMbl BLICOKOBOJILTHOTO [HTAHHUA
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5.9.1.

HCTOYHHKA HOHOB, BAaKyyMHYIO CHCTEMY H OOLUMpPHBIE CHCTEMBI XMMHYECKOH
00pabOTKH A BOCCTAHOBJICHHS  TIPOJYKTa M OYHCTKH/pereHepaluH
KOMIIOHEHTOB.

0 CKTPOMArHHTHBIE CENMapaTopbl H30TOMOB

3HeKTp0MaI'HHTHI)le cenapaTopbl U30TONOB, CNIELIHAIBHO NMPEAHA3HAYEHHBIC HIIH
INOArOTOBJIEHHBIE JIA Ppa3aciIiCHUs HM30TOIIOB YypaHa, U 060pyIIOBaHHe H
KOMITOHCHTBI AJIA 3TOr'0, BKJIKOYAA.

a) HcTouHuku HoHOB

CnenuansHO NpeAHa3HAYeHHblE MM [OATOTOBJICHHBIE OTAEJIbHBIE HIIH
MHOTOYHCJIEHHbIE HCTOYHHKH HOHOB YpaHa, COCTOSALUHE H3 HCTOYHHKA
napa, HOHH3aTOpa W  YCKOPHUTENA  Iyyka, M3rOTOBJICHHblE M3
COOTBETCTBYIOLIMX MaTepHaloB, TaKHX, KaK rpaduT, HepXKaBewluas CTajlb
WK MeJb, H CIIOCOOHBIX 0o0ecreynBaTh OOLIMH TOK B Nyuke HOHOB 50 MA
WK Goee.

b)  Konnexkropsl HOHOB

KOHHCKTOpr[e [MJJACTHHBI, HMCHOIHE MOABEC HIIHM Oonee wenu H rnasa,
CIIEUHaJIbHO NpE€AHa3HAYCHHBIC HWJIH NOATOTOBJICHHBLIC J1s c60pa MY4YKOB
HOHOB 000ralleHHOro U 00eIHEHHOTO YpaHa K H3rOTOBJIEHHLIC H3

COOTBECTCTBYIOIHUX MaTEPHAJIOB, TAKHX, KaK I“pa(bHT HJIH
HEpXKaBCrOLasA CTAJIb.

¢)  BakyyMHble KOXYXH

CnenuansHO NpeAHa3HaYeHHbBIE WM MOATOTOBJICHHBIE BAKYYMHBIE KOXYXH
U1 3JIGKTPOMAarHUTHBIX  CEMapaTopoB  ypaHa, H3TOTOBJIEHHBIE M3
COOTBETCTBYIOIUHX HEMAarHWTHBIX MAaTEpPHAJOB, TAKHX, KaK Hep)KaBerollas
CTaJlb, M NpejHa3HaueHHbIe 1 paboTel npu naenenuu 0,1 1a wnu Huxe.

ITOACHHUTEJIbBHOE 3AMEYAHHE

3TH KOXYXM CHEUHanbHO MNpeaHa3HadyeHbl [/ [IOMEILEHHS B HHX
MCTOYHHKOB HOHOB, KOJIJIEKTOPHBIX TUJIaCTHH W BOJ0OXJIaXKIAEMBIX
BKJIQ/IbIILIEH U UMEIOT NMPHUCIOCOOIEHHUs I coeAMHEHHH auddy3HOHHBIX
HAaCOCOB M IIPUCMOCOOJIEHUS JUIsl OTKPBITHS M 3aKpbITHA B LIENAX
M3BJIEYEHHUS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarHuTHbIE MONIOCHBIE HAKOHEYHUKH

CneuHansHO [NpE€AHA3HAYCHHBLIC HIIH NOATrOTOBJICHHLIC MArdHUTHBIC
IMMOJIOCHBIE HAKOHECYHHKH, UMECIOIHE NHAMETD Oonee 2 M, HMCIIOJIB3YyEMBIC
Ui o0eclieYeHHs MOCTOSIHHOIO MAarHHTHOIO TIONS B 3JIEKTPOMAriHHTHOM
C€lapaTop€ H30TONOB W s MNEpEHOCA MArHUTHOIO TIIOJId MCEXKAY
PaCloJIOXXEHHBIMH psJ0M CE€lapaTopaMHu.
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5.9.2.

5.9.3.

BbicoOK0OBOJIBTHBIE MCTOYHHKH NUTAHUA

CneumanbHO  NpeAHa3Haye€HHblE MM  IOATOTOBJIEHHBIE  BBICOKOBOJIBHbBIE
HUCTOYHHKH TTHTAHHS U1 MCTOYHHKOB HOHOB, ofnajaroluue IONHBIM HabopoM
CEAYIOWMX XAPAKTEPUCTHK:  MOTyT paboTaTb B HENPEPHIBHOM pEXHME,
BeIxoaHoe Hanpsbkenue 20 000 B unu 6Gonee, BbixonHoH Tok 1 A uau Oonee u
ctabunuzanus HanpshxeHus meHee 0,01% B TeueHHe 8 yacos.

HCTOUHHKH NMUTAHUA JJICKTPOMAIrHHUTOB

CrneuuansHO TMpelHa3HAYeHHbIE HWJIH [OATOTOBJIEHHBIE MOIIHBIE HCTOYHHUKH
MUTAHUA TOCTOSHHOTO TOKAa JUIA 3J€KTPOMAarHUTOB, O00JIaJalolHE ITOIHBIM
HabOpOM CJleNyIOIHX XapaKTEPHUCTHK: BBIXOJHOHM TOK B HEIIPEPHIBHOM DPEKHME
500 A wiu 6onee npu HanpskeHun 100 B unu Gosee, npu cTabUIH3aLUH 110 TOKY
unu HanpsbkeHuto meree 0,01% B TeyeHue 8 yacos.

YcTaHOBKM it NPOU3BOACTBA TSKeJ0H BOIABI, NEeHTEpHUA U JelTepueBbIX
coelMHeHHIt U o0opyloBaHMe, cCHEMMAJILHO MpeJHA3HAaYeHHOEe HWJIH
MOAroTOBJIEHHOE JISA ITOTO

BBOAHOE 3AMEYAHUE

Tsxenyo BOAy MOXHO MPOU3BOJUTh, HCIIONB3Yys pa3iuyHble Nipouecchl. OaHaxo
KOMMEpYECKH BBITOAHBIMH SABJAIOTCS JBa IMpoOLlEcca:  MpoLecC H3OTOMHOro
obMeHa BOabl M cepoBoaopona (mpouecc GC) M mpouecc HU30TOMHOro oOMeHa
aMMHaKa ¥ BOJIOpoJa.

IIpouecc GC ocHoBaH Ha oOMeHE BOAOpOAa W JeHTepHs MeEXIy BOIOH H
CEpPOBOJOPOJAOM B CHCTEME KOJIOHH, KOTOpblE€ IKCIUTYaTHPYIOTCS C XOJIOOHOM
BEPXHEH CEKLHEH M ropsuyer HHKHEH ceKkuHed. Bona TeyeT BHU3 MO KOJIOHHAM, B
TO BpEMS KaK C€pOBOJOPOAHBIN ra3 LHPKYJIHPYET OT IHA K BEpLIHHE KOJNOHH. [is
COOEHCTBHS CMEUIMBAHHIO Ta3a W BOJbl MCTOJB3YETCA DAl AbIPYaTBIX JIOTKOB.
Heiitepnit nepeMeruaercs B BOJAY MPH HU3KHUX TEMIIEpaTypax H B CEPOBOJOPOI
NIpH BBICOKHX TeMriepaTtypax. OOoraiueHHble JeHTepHeM Ia3 WM BOJA YIAAOTCA
M3 KOJIOHH NEPBOH CTYIIEHH HA CTBIKE TOpAYMX M XOJNOIHBIX CEKLMH, H mpouecc
MIOBTOPSAETCA B KOJIOHHAX CIENYIOIEH CTyleHH. IIpoaykT nocnenHeil ¢assl -
Boja, oborauieHHas aedtepueMm no 30%, HampaBnserci B JUCTH/UISLHOHHYIO
YCTaHOBKY /Ul [POM3BOJACTBA PEAKTOPHO-YHCTOH TAXKENOH BOAbl, T.e. 99,75%
OKHCH JIeHTepHus.

B npouecce oOMeHa Mex 1y aMMHAKOM H BOJIOPOIOM MOKHO HM3BJIEKaTh A€HTEpUI
M3 CHHTE3-Ta3a IOCpPEACTBOM KOHTAKTa C >XKMIKHM aMMHaKOM B TPHCYTCTBHH
kaTanusaTopa.  CHHTe3-ra3 nojgaercsi B OOMEHHble KOJOHHBI M 3aTeM B
aMMHa4YHbIH KOHBepTep. BHYTpH KOJIOHH ra3 rnogHHMaeTcs OT JAHa K BEpILMHE, B
TO BPEMs Kak XHIKHH aMMHaK TedyeT OT BEPLIMHBI Ko NHY. JlelTepuit B cHUHTE3-
rase JIMILIAeTCs BOAOPOJA H KOHUEHTPHpYyeTCs B aMMHaxke. AMMHMaK MOCTYIaer
3aT€M B YCTAaHOBKY JUIS KPEKMHra aMMHaKa Ha [HE€ KOJIOHHBI, TOrJa Kak ra3
cobupaerca B aMMHaqYHOM KOHBEPTEpE Ha BeplIHHe. Ha nocnenyiowmux cTyneHsx
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6.1.

NPOMCXOAMUT JanbHeilee oboraiieHHe, U NyTeM OKOHYATE/bHOH AUCTHJUIALHH
MPOM3BOAUTCS PEAKTOPHO-4YMCTas Tshkesas Boja. Ilojaya CHHTE3-ra3za MOXKET
ObITh OOecreyeHa aMMHaYHOM YCTaHOBKOM, KOTOpas B CBOIO OY€peb MOXKET OBbITh
COOpY’KE€Ha BMECTE C YCTAHOBKOH JUIS TMPOU3BOJCTBA TSDKENOW BOABI IyTEM
H30TONHOro obMeHa aMMHaka M BoaopoJa. B mpoliecce aMMHa4YHO-BOAOPOAHOTO
obMeHa B KayecTBe HMCTOYHMKA HCXOAHOTO JAeHTEpHss MOXKET TaKxke
UCIIONb30BAThCS 0OBIYHAS BOJA.

Mpmuorue npeamersl Wi0UeBOro o60OpyN0BaHUA IJIs YCTAHOBOK 110 IPOM3BOACTBY
TAXKENOH BoAbl, Mcnoap3yromwdx npouecchl GC HAM aMMHa4YHO-BOAOPOIHOTO
obMeHa, HIMPOKO paclpOCTPaHEHbl B HEKOTOPBIX OTPAC/IsX HepTeXHMMHUYECKOH
POMBILUTIEHHOCTH. OcobeHHOo 3TO Kacaercs HeOONBLIMX  YCTaHOBOK,
ucnonaszytomux npouecc GC.  OpHako HeEMHOTrWe NpeAMETHl 000pyNOBaHHUA
ABNAOTCA cTaHgapTHbhIMU. [Iponieccst GC U aMMHMayHO-BOAOPOJIHOTO OOMEHa
TpeOyroT 00paboTku GONBIHUX KOJIUYECTB BOCIJIAMEHSIOLIMXCSA, KOPPO3HOHHBIX H
TOKCHYHBIX JKMJIKOCTEH NpH MOBBIIIEHHOM AaBjiieHHH. COOTBETCTBEHHO IIpH
pa3paboTke CTaHAapTOB 110 NPOEKTHPOBAHHUIO H 3KCIUIyaTallMU JJIA YCTAHOBOK H
000py10BaHHs, MCIIONB3YIOUIMX 3TH MNPOUECCHI, CleAyeT yuaensTh Oosnblioe
BHHMaHHE N0oA0Opy MaTepHAIOB M HMX XapaKTePUCTHKaM C TeM, 4TOOBI
obecrneunTh [JUIMTENbHBIH CPOK CI1Y>kObI IPH COXpaHEHHH BBICOKOH 0€30MacHOCTH
M HaaexHocTH. OmnpesneneHue maciitaboB 00YCIOBIHMBAeTCS IJIaBHBIM 00pa3zom
CcOo0OpaKEHHAMH 3KOHOMHUKH M He0OX0AUMOCTH. Takum 0Opa3om, 6osblas 4yacThb
NpeaAMETOB O00OpY/NOBaHUS M3TOTOBISETCS B COOTBETCTBHM ¢ TpeOOBAaHUAMH
3aKa3yMKa.

HakoHeu, crneayer oTMeTUTh, 4YTO kak B npouecce GC, Tak u B mnpouecce
aMMHA4YHO-BOIOpOJAHOrO 0OOMeHa, I[peAMETHl O0OpY/JOBaHMUS, KOTOpPBIE 11O
OTAEAbHOCTH HEe TMpedHa3HadyeHbl WM [IOATOTOBJEHBl  CIELHAIbHO  JUIA
NPOU3BOJACTBA TsKENOH BOABI, MOIyT COOMpaThCsi B CHCTEMBI, CIELHAIBHO
NpeAHa3HAYEHHbIC WIM TOATOTOBJEHHbIC /18 INPOU3BOJACTBA TSKEION BOBIL.
[IpuMmepaMH TakHX CHCTEM, IIPUMEHSEMBIX B O00OOMX I[poLeccax, SABIAIOTCA
CHCTeMa KaTaJIMTHYeCKOIr0 KPEKHHIa, UCIob3yeMasl B Ipoliecce obMeHa aMMHaKa
M BOJOpPOJAa, M AUCTWUIAIMOHHBIE CHCTEMBI, HCIIOJIb3yeEMblE B IIpoliecce
OKOHYaTeNbHOM KOHUEHTPAalMH TsHKEJIOH BOABI, JOBOJSILLUEH €€ [0 YpOBHsA
peaKkTOPHO-YHUCTOH.

[IpenMersl  0060OpyAOBaHHUs, KOTOpble CIEIHANBHO  I[IpeJHa3HAYCHbl MU
[IOJTOTOBJICHBI IS [POU3BOJACTBA TSHKEJIOH BOABI MMyTEM HCIIO/IB30BaHHUS JIMOO
npoliecca oOMeHa BOABI H CepoBojopoaa, nubo mnpoiecca obMeHa aMMuaKa U
BOJOPOa, BKJIIOYAOT:

Bo1o-cepoBoaopoaHble 00MEHHbIE KOJIOHHbI

OO6MeHHbIe KOJIOHHBI, H3TOTaBJIMBAEMbIC U3 MEJIKO3EPHHCTON YTIJIEpOJIUCTOH CTaIH
(nanpumep, ASTM AS516), nuamerpom ot 6 M (20 pyToB) mo 9 M (30 ¢yToB),
KOTOpBIE MOTYT 3KCIUIYaTUPOBATBLCS IPHU AaBJeHHMH cBbllle WM paBHOM 2 Mlla
(300 ¢yHT/KB. AI0WM) H MUMEIOT KOPPO3UOHHBIH MOMYycK B 6 MM Wnu Oojblie,
CTELHAIBHO TpeJHa3HaYeHbl HJIM MOJTOTOBJIEHBI SISl TPOH3BOJACTBA TAXKEIIOH
BOJbl INyTEM HCIIONB3OBAHHS MpOliecca HM3OTONHOIO OOMEHa BOABI H
CepoBOJI0pOAa.
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6.2.

6.3.

6.4.

6.5.

6.6.

I'a30QyBKHM H KOMNIpeccopbl

OnHoctynienyatsle, ManoHanopHele (T.e. 0,2 MIla unn 30 ¢ynT/kB. aroim)
LIEHTPOOEXHbIE Ta30yBKH HIH KOMIIPECCOPHI U1 LHPKYISLHMH CEPOBOJOPOAHOTO
raza (T.e. rasa, cozepxaiero 6onee 70% H,S), cneunansHo npenHa3HaY€HHbIE
MJIH TIOATOTOBJIEHHBIE JUIS MPOH3BOACTBA TSKEJIOH BOABI MYTEM HCMOJIb30BAHHA
npouecca obMeHa BOAbI H CEPOBOAOPOJA. ITH Ta30dyBKH HIIH KOMIIPECCOPBI
MMEIOT  MMPOM3BOAMTENBHOCTh, MpPEBBILAKILYI® HIH  paBHYlO 56 m/c.
(120 000 SSFM) npd 3KCIUIyaTallMHd MOJ JaBJI€HHEM, MPEBBILIAIOILUMM HIIM
paBubiM 1,8 MIla (260 ¢ynT/KB. groiiM) Ha BXone, U CHabXeHbI CalbHHKAMH,
yCTOH4YMBBIMHU K Bo3neiicTBHIO H,S.

AMMHa4YHO-BOAOPOAHbIE 0OMEHHbIe KOJIOHHbI

AMMHaYHO-BOJIOPOIHbIE OOMEHHBIE KOJIOHHBI BBICOTOH OoJsiee MM paBHOH 35 M
(114,3 byros) nunamerpom ot 1,5 M (4,9 dyroB) no 2,5 M (8,2 dyroB), KoTOpBHIE
MOTYT 3KCILUTyaTMpOBaTbCA MOJA JAaBlIeHHEM, mNpesblmatromuMm 15 MIla (2225
GYHT/KB. NIOHM), CIEeLHanbHO NpeJHa3HAaYCHHBbIE WM MOJArOTOBJIEHHbBIE A
MPOM3BOJCTBA TSHKEJIOH BOJBI MYTEM HCIOJIb30BaHHS Mpolecca oOMeHa aMMHaka
U BOAOpPOJA. OTH KOJIOHHBl HMEIT TakXe IO MeEHbIIeH Mepe OJHO
oTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOrO e AMAMETPa, YTO M LMIMHJIpHYecKas
4acTh, Y€pe3 KOTOPYIO MOTYT BCTaBJIATHCS MJIM BHIHMMATHCS BHYTPEHHHE 4YacCTH
KOJIOHHBI.

BHyTpemme YACTH KOJIOHHBLI H CTYNNEHYATBHIC HACOCHI

BHyTpeHHPlC YaCTH KOJIOHHBI H CTYIICHYaThbIC HaCoOChbl, CIICHHAJIBHO
NMpeaHasHA4Y€HHbIEC HUJIH [TOATOTOBJICHHBIC 1JIst KOJIOHH A1t MPOU3BOACTBA TSOKEJIoN
BOJbl TIIYTEM HCIIOJNB30OBAHHA IIpoLE€cCa AMMHWAYHO-BOAOPOAHOTO obMeHa.
BHyTpCHHHC YaCTH KOJIOHHBl BKJIKOYAKOT CIICHHAIBHO MNpEAHa3HA4YCHHBIC
KOHTAKTOpbl MEXOY CTYTICHAMH, COﬂCﬁCTBy}OLuHC TECHOMY KOHTAKTY rasa H
KHIKOCTH. CT}’HCH‘laTbIC HAaCOChl BKJIIOYAKOT CNEUHAJIBHO NpPEIHA3HAYCHHBIC
MNOrpy>Xa€MbI€ B JKHJAKOCTb HACOCHI It LHPKYNIAHNHH XKHIAKOrO aMMHaka B
npeaenax oObpeMa KOHTAKTOpPOB, HAXOAAIUMUXCA BHYTPH CTyHeHel:'i KOJIOHH.

YcTaHOBKH A0 KpeKHHra aMMHaKka

YCTaHOBKH U1l KpeKHHra aMMHaKka, OJKCIIyaTHPyeMblE T[OJ JaBJICHHEM,
npesblIalOIMM WM paBHbIM 3 MIla (450 dyH1/KB. Qt0fIM), CHEUHaNBHO
NpeJHa3HauYeHHble WK NTOATOTOBJIEHHBIE JUIS TPOU3BOACTBA TSHKEIOH BOABI MyTEM
HCIOJIb30BaHU MpoLiecca H30TONMHOro 0OMeHa aMMHaKa U BOJOpO/a.

HudpaxpacHbie aHAIN3aTOPBI NOTI0LLEHHS

HudpakpacHple aHanU3aTOpbl MOTJIOWEHMs, CMOCOOHBIE OCYILECTBJIATH aHAlIM3
COOTHOLUEHHST MEXJY BOJOPOJOM H JelTepHeM B peanbHOM Maciitabe BpeMeHH,
KOT/Jla KOHLIEHTPAlMH JeHTEpHst paBHbI HIIH NpeBbILaoT 90%.
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6.7.

7.1.

KaTanuTH4yecKkHe Nnedu

Katanutuyeckue neuu s nepepaboTku 00OralleHHOTO AEHTEpPHEBOrO rada B
TSOKENYI0 BOJY, CIEUMaNbHO [pe/lHa3HaYeHHble MM [OATOTOBJEHHBIE JUIA
NPOU3BOACTBA TSDKEIOHW BOJBI IYTEM HCIONL30BaHHA IIpOllecca M30TOMHOIO
obMeHa aMMHaKa U BOJOpOJa.

YcTaHOBKH /A KOHBCpPCHH YpaHAa H oﬁopyuosam{e, CACHHAJbHO
NnpeaHa3sHAYCHHOC HJIH MOATOTOBJCHHOE /1M 3TOIO

BBOJIHOE 3AMEYAHHUE

B ycTtaHoBKax M cucTreMax Uil KOHBEPCHH YpaHa MOMKET OCYLIECTBIATHCA OAHO
WJIH HECKOJIbKO NpeBpalleHHH U3 OJIHOTO XHMHUYECKOTO M30TOMNa ypaHa B APYTOH,
BKJIIOYasA: KOHBEPCHIO KOHIEHTPATOB ypaHoBo# pyasl B UOs, kousepcuio UOs3 B
UO,, xouBepcuio okucedi ypaHa B UFs unu UFg, xonsepcuiro UFs; B UFs,
kouBepcHio UFg B UF,, kousepcuro UF; B MeTannauyeckui ypaH M KOHBEPCHIO
bTopuaoB ypana B UQ;. MHorue KIoueBble KOMIIOHEHTbl 00Opy/10BaHHsA
YCTAaHOBOK JUIS KOHBEPCHH YpaHa XapakTepHbl /Il HEKOTOPBIX CEKTOPOB
XUMHYECKOH oOpabaTbiBarouled  MPOMBILUIIEHHOCTH. Hanpumep, BHIBI
000pynOBaHUsA, UCMOIB3YEMOrO0 B 3THX Ipoleccax, MOTYT BKJIIOUYaTh: IIEYH,
KapycejbHblE TME€YH, pPEaKTOPbl C I[ICEBAOOXHKEHHBIM CJIOEM KaTaau3aropa,
’KapOBBbIE PEAKTOpPHblE OalHH, XUIKOCTHbIE LEHTPU(YTH, AUCTHIISLHOHHBIE
KOJIOHHBI U JKHIKOCTHO-XHJIKOCTHBIE 3KCTPAKLUHOHHBIE KOJOHHBL. OnaHaKo He
MHOTHE KOMITOHEHTBI 000py/I0OBaHUS UMEIOTCS B "TOTOBOM BHAE"; OONBHIMHCTBO
U3 HUX JOJDKHBI OBITh MMOATOTOBJIEHB! COIIaCHO TPeOOBAHMAM M CHEeLHPHKALHAM
3aKa3zyHKa. B HekoTopbhix cnyyasx TpeOyeTcs Y4YMTBIBATH CIELHAJIbHBIE
IIPOEKTHbIE M KOHCTPYKTOPCKHE OCOOEHHOCTH JUISl 3aLUMTBl OT arpecCUBHBIX
CBOMCTB HEKOTOpPBIX U3 oOpabaTeiBaeMbix xumuueckux Bewecrs (HF, F,, CIF; u
brTopuasl ypaHa). HakoHeu, crneayer OTMETHTb, UYTO BO BCeX Ipoleccax
KOHBEPCHH ypaHa KOMIIOHEHTblI 0OOPYAOBAHHUA, KOTOPbIE OTIAEIBHO CIELHANBHO
He IpeJHa3HauyeHbl WJIH TNOATOTOBJICHBl IS KOHBEPCHHM ypaHa, MOryT ObITh
00OBEMHEHBl B  CHUCTEMbI, KOTOpBIE CICUHATbHO IIPEIHAa3HAa4YeHbl HJIH
MOArOTOBJIEHBI [JI HCNIOJIB30BAHUA B LIE/IAX KOHBEPCHH ypaHa.

CneunanbH0 mnpeJHa3HAYeHHbIE MWJIH TMNOArOTOBJIEHHblIE CHCTEMbI I
KOHBEPCHH KOHUEHTPATOB YpaHoBoi pyast B UQO;

TTOACHUTEJIBHOE 3AMEYAHHE

KonBepcust koHueHTpatoB ypaHoBoH pyasl B UO; MOXET oOCylECTBAATHCA
CHayana MOCPEACTBOM pAacTBOPEHHs DyIbl B a30THOH KHCJIOTE H JKCTPAKUHH
OUHILIEHHOTO Te€KCarnApaTa ypaHHIAHHHUTPATa C IIOMOILBIO TAKOTO pPacTBOPHUTEIA,
KaKk TpuOyTun docdar. 3areM rexcaruapar ypaHHJIAMHUTpaTa npeobpasyercs B
UO; 160 nocpeAcTBOM KOHLEHTpPAUHH W JEHUTPAUMH, JHOO IOCPEACTBOM
HEHTpaM3alMH ra3000pa3HpIM aMMHAKOM JUIS MOJYyYEHUs IHypaHaTa aMMOHHA C
nociaenywowei GunbTpanueH, CymkKod U KanbHUHHUPOBAHHEM.
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7.2.

7.3.

7.4.

7.5.

7.6.

CneunajibHO IpelHa3HAYeHHbIe HWJIH IMOATOTOBJEHHbIE CHCTeMbl [UIA
koHBepcHH UO; B UF

INOACHUTEJIbBHOE 3AMEYAHHE

KouBepcus UO; B UF¢ MOXKET OCYWIECTBIATHCS  HENMOCPENCTBEHHO
dropupoBanueM. [ns npouecca TpebyeTcs HCTOUHHK ra3000pa3Horo ¢propa HiH
Tpex¢TOopHcTOoro xjopa.

CneuHa/ibHO TNIpeJHA3HAYeHHble MJIH NOATOTOBJIEHHbIE CHCTEMBI [JIfl
kousepcud UQO;3 B UO,

INNOSICHUTEJIbHOE 3AMEYAHHE

Kougepcusa UO; 8B UO; MOXET OCYLIECTBIATHCSA MOCPEACTBOM BOCCTAHOBJIEHHS
UO3 razoo6pa3HpiM KPEKMHET-aMMHAKOM HJIH BOJOPOIOM.

CrneunaJibHO mNpeaHa3HaYeHHble WJIH [OATOTOBJIEHHble CHCTeMbI IS
konBepcuu UO; B UF,

INNOSICHUTEJIbBHOE 3AMEYAHHE

Kousepcus UO; B UF4s MOoXeT ocywlecTBiaAThCA nocpeAcTsoM peakuuu UQO; c
razoo6pasusiM ¢ropuctseiM BogopoaoM (HF) npu temnepatype 300-500°C.

CneuHanbHO NpeJHa3HAaYeHHble MWJIH TMOATOTOBJICHHbIE CHCTEMBI Al
kouBepcHu UF,; B UK,

I[NOSICHUTEJIbHOE 3AMEYAHUE

Konepcus UF4 B UF¢ ocylecTBnsercs nocpeacTBOM 3K30TEPMHUYECKOH peaklHH
c ¢Topom B peakTopHOH GamHe. UF¢ KOHAEHCHPYETCA M3 rOpAYHX JETYYHX
rasoB [MOCPEACTBOM [IPOIMTYCKAHHMA MOTOKa ra3a uepe3 XOJOAHYIO JIOBYUIKY,
oxnaxaeHHyto ao -10°C.  Jng npouecca Tpebyercss MCTOUHHK razoo0pa3HOro

dropa.

CneuManbHO TmpeIHa3HAYeHHble MJIH TOATOTOBJIEHHbIE CHCTEMbI ISt
xoHBepcun UF,; B MeTa/in4yecKuii ypan

I[MOSICHUTEJIBHOE 3AMEYAHHUE

Kousepcus UF,; B MeTannuMyeckuH YypaH OCYLUECTBISETCH MOCPEACTBOM €ro
BOCCTAQHOBJIEHHA MarHueM (KpyNHble MapTHH) HIH KajJbUMeM (Mable MapTHH).
Peakuus ocyulecTBiseTcs IPH TEMIIEpATypax Bbllle TOYKM IUIABIEHHUS YypaHa
(1130°C).
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7.7.

7.8.

CneunajilbHO npeAHa3HavYeHHbIe HJH T[OArOTOBJIEHHbIE CHCTEMbl 18
xouBepcun UF¢ B UO,

[NOACHHUTEJIBHOE 3AMEYAHHUE

Konsepcuss UFs B UO; MOXET OCYIIECTBIATHCA [OCPEACTBOM OJHOIO H3 TpeX
npoueccoB. B nepBom npouecce UF¢ BoccTaHaBnuBaeTcs u ruaponuzyercsa B UO;
C UCNOJIL30BaHHEM BOJOpOJa H nmapa. Bo Bropom npouecce UF¢ runponusyercs
PacTBOPEHHEM B BOJE, AJis OCAaXICHHS NHypaHaTa aMMOHHs 100aBlIsIETC aMMHaAK,
a nMypaHat BocctaHaBnuBaercs B UO; Bogopoaom npu temnepatype 820°C. Ilpu
TpeTheM Mpouecce razoodpasusie UFs, CO; 1 NH3 cMewunBaroTCcs B Bozie, Ocaxaas
ypaHuikapOoHAT aMMOHHA. YpaHHIKapOoHAT aMMOHHS CMEIUMBAETCA C MapOM H
BOZOpOAOM 1ipH Temneparype 500-600°C s npoussoactsa UO;.

Konsepcus UFs B UO; yacTo ocyluiecTBasieTcss Ha NepBOH CTYIIEHH YCTAHOBKH IO
H3TrOTOBJIEHHIO TOITJIMBA.

CnennaabHo mNpeJHa3HaYeHHble WM IMOArOTOBJIEHHblIE CHCTeMbl JISt
koHBepcuH UK B UK,

[MOSCHUTEJIbHOE 3AMEYAHUE

Kousepcus UFs B UF,; ocymectBiasercs mnocpeacTBOM  BOCCTAHOBIIEHHH
BOJOPOAOM.
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