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JONOJHHUTEJILHBIA MPOTOKO.JI K COTJIAIIEHUIO MEXIY
PECIIYBJIMKOM HHAOHE3UEHA U MEXIYHAPOJHBIM ATEHTCTBOM I1O
ATOMHOM SHEPI'HH O IPUMEHEHUH T'APAHTHHA B CBSI3U C
JAOI'OBOPOM O HEPACITPOCTPAHEHHH SATEPHOI'O OPYIKHMS

1. Tekcr' JlononHuTensHOro mpotokona K COIMAIIEHHIO O TapaHTHAX. , 3aKII0YEHHOMY
Mexay Pecrrybnnkoit Hunonesued 1 MexXIyHapOAHBIM areHTCTBOM IO aTOMHOM 3HEPrHH B
LIeJIAX IPMMEHEeHHst rapaHTHi B CBsi3H ¢ JJoroBopoM 0 HepaclpOCTpaHEHHH AAEPHOTO OPYKHS
(THAO), BonpoU3BOAUTCS B HACTOSAIIEM JOKYMEHTE JUIS CBEEHHA BCEX FOCYAAPCTB-WIECHOB.
HononuutensHuIi npoToxoi 6611 ogo6per CoBeroM ynpasnatomux 20 centsabps 1999 rona.
Ox 6p11 noanucan B Bene 29 centsbpa 1999 roxa.

2. B cootBercTtBuHM co ctaTheit 17 JlOMOMHHUTENBHOIO IMPOTOKOJA OH BCTYMHI B CHIIY
mocne TIOANMCaHUSA MpeACTaBHTENAIMH Pecnybnuku WHIoHe3suM M ATEHTCTBa, T.€.
29 centa6pst 1999 rona.

! B HacroseM HH)OPMaLHOHHOM LMPKYIAPE K TEKCTY R06aBneHbI CHOCKH.

Bocnponssencro B nokymenre INFCIRC/283.

Ilo COOGpa)I(CHH.ﬂM 3KOHOMHH HaCTOALIMA JOKYMEHT OTTIe4aTaH OrpaHHYEHHBIM THPAXKOM.
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INFCIRC/283/Add.1
Attachment

JOIOJHUTEJIbHBIN [TPOTOKOJI K COTJIALIEHUIO MEX Y PECITYBJIUKON
UHJOHE3UEN U MEXIYHAPOIHBIM ATEHTCTBOM [10 ATOMHOM
SHEPI'MU O MIPUMEHEHUU FT'APAHTHI B CBSI3U C JOT'OBOPOM O
HEPACIIPOCTPAHEHUMU SIIEPHOT'O OPYXUSA

ITIPUHUMASI BO BHUMAHME, uro Pecnybnuka HunoHe3us (B nanbHeHuieM
uMeHyeMmas “HHnooHe3ueir”) M MekayHapo#HOe areHTCTBO IO AaTOMHOH 3Hepruu (B
JanbHEeHImeM HMeHyeMoe "AreHTCTBOM") SABIAIOTCA YyyacTHHkamu CorjameHHs o
NpUMEHEHHH TapaHTHii B CBA3M ¢ JIOTOBOPOM O HEPACIPOCTPAHEHHH AAEPHOTO OPYXKHA® (B
nansHeHmeM HMeHyemoro "CornameHHeM o rapaHTHax"), KOTOpO€ BCTYNHJIO B CHIY
14 urona 1980 rona;

YUUTBIBAS xenaHue MexXIyHapOZHOro COOOmIECTBa emle 60Jie€ YKPENHUTh PEXKUM
SNEPHOrO0 HEpacNpOCTPaHEHHS INYTEM IOBBIIIEHHA IEHWCTBEHHOCTH H 3GQEeKTHBHOCTH
CHCTEMBI rapaHTHH ATEHTCTBa;

HATIOMHHAZL, 4T0 AreHTCTBO NpPH OCYILECTBIEHHH IapaHTHH JOJDKHO YYHTHIBATh
HEOOXONMMOCTh: H30eraTh CO3AaHHA NPENATCTBHH 3KOHOMHYECKOMY H TEXHONOTHYECKOMY
pa3BUTHIO VIHIOHE3HH MJIH MEXIyHapOIHOMY COTPYAHHYECTBY B 001aCTH MHPHOH sSaepHOH
IeATeNbHOCTH;  coOmonaTe AEHCTBYIOIIME TNOJNOKEHHA B ofJNacTM OXpaHbl 310pOBbA,
6e30macHOCTH, (H3HYecKOH 3amuThl, a TaKkKe JpyrHe MOeHCTBYIOmHE TpeGoBaHHUA
0€3011aCHOCTH H NnpaBa OTIACIbHBIX JIML; H NPHHHMATh BCE MEPHI MO 3allIHTE KOMMEPYECKHX,
TEXHOJIIOTMYECKHX M IPOMBIIUIEHHBIX CEKPETOB, a TaKxkKe ApYrod KoHGHICHUHATbHOH
HHbOpMallMH, KOTOpas CTAHOBHTCSA MY H3BECTHOH;

[IPHHUMASA BO BHHMMAHME, 49ro w4actota npoBeNeHHS H HHTEHCHBHOCTH
MEpONpPHATHH, YKasaHHBIX B HacTosmeM Ilpotokone, Oyayr momnepx uBaThbCi Ha
MHHHMAJIbHOM YPOBHE, COOTBETCTBYIONIEM LEJIM IOBBINIEHHS JCHCTBEHHOCTH H
3¢ PeKTHBHOCTH rapaHTHil AT€HTCTBa;

HACTOSHUM HMHnoHe3ns 1 ATeHTCTBO COIACHIMCh O HHXKECTIETYIOIIEM:

Bocnponssenen B noxyMente INFCIRC/140.



CBsA3b MEXIY HACTOSALIUM ITPOTOKOJIOM H COI'JIAILEHUEM O

TF'APAHTHUAX

Cratpi 1

Tonoxenus Cornamenus o rapaHTHAX NPAMEHAIOTCA K HacTosnieMy TIpoTokony B TO#H
Mepe, B KaKOH OHH COOTBETCTBYIOT NOJIOKEHHAM HacTosmiero IIpoTokona M COBMECTHMBI C
HUMH. B cnydae npoTHBOpedHs MeXIy NOJOXEHHAMH CoOrjlalleHHs O TapaHTHAX H
NOJOKEHUAMH HacTodllero IIpoToxona NpUMEHSIOTCS NOOKEHHMS HacToAwero IlpoTokona.

INPEJOCTABJIEHUE HH®OPMAIINH

Cratbs 2

a. VIHa0oHe3us npenocTasiieT AreHTCTBY 3asBlIEHHE, COAepIKaIee:

i)

iii)

v)

Obmiee omucaHe H HHOOPMaUHIO, YKa3bIBAIIIYIO MECTO IPOBeAEHHS
OTHOCSALIMXCA K AAEPHOMY TOIJIMBHOMY LIMKJIy HAy4HO-HCCIIEAOBATENBCKHX H
OIBITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C SJEPHBIM MaTEpHAIOM,
OCYLIECTBAAEMBIX  rae-mubo, KOoTophie  (UHAHCHPYIOTCH,  MONTYYHIIH
KOHKPETHOE pa3pelleHHE HIH KOHTPOJHPYIOTCSA HMIHM OCYIIECTBIAIOTCA OT
uMeHH HHnonesnH.

OnpeneneHHy0 AreHTCTBOM Ha OCHOBE OXKHAAEMOro  IOBHINIEHHA
NEeACTBEHHOCTH HIH 3G(EKTHBHOCTH M COrjacoBaHHylo ¢ HWMHpoHe3sueH
HHGOPMAIIHIO 0 KacalomieHCs rapaHTHH 3KCILTyaTallHOHHOH JEATENLHOCTH Ha
YCTaHOBKaX M B MeCTaXx  HAXOKIEHHA BHE YCTaHOBOK, rae OOBIYHO
HCIIONIB3YETCA AAEPHBIH MaTepHAIL.

Obmiee onmHcaHHe KaXIOTO 3JaHHA HAa KaXOOH IUIOMIAAKe, BKIIOYas €ro
HCIIONIb30BaHHE, H, ECIH 3TOT0 HEJOCTATOYHO - OMHCAaHHE €TO0 COAEPKHUMOTO.
OTO ONMHCaHHE BKIIOYAET KapTy TaKOH IUIOIAIKH.

Onucanne MacmTaba onepauni A KaXI0To MecTa HaXO)KIEHHA, HMEIOILETO
OTHOLIEHHE K JAEATENbHOCTH, YKa3aHHOH B Ilpunoxenuu I k HacTodeMy
[IpoTokomny.

HHdopMaLnio, YKasBIBalONIyl0 MECTO HaXOXAEHHs, OKCIUIyaTaHOHHOE
COCTOSIHHE H OLIEHOYHBIE€ TOIOBbIE IIPOH3BOJACTBEHHBIE MOIIHOCTH YPaHOBBIX
PYZHHKOB H OOOraTHTENBHBIX YCTAaHOBOK H TOPHEBBIX OOOraTHTENBHBIX
YCTAaHOBOK M CYWIECTBYIOIIHHA roaoBoi 06beM NMPOH3BOACTBA TAKMX PYIHHKOB
U OOOraTHTENBHBIX YCTAaHOBOK i HHIoHesun B uenoMm. HHpoHesus
IIPEeOCTaBAsAeT MO 3ampocy ATEeHTCTBA JaHHbBIE O CYIIECTBYIOLIEM TOJOBOM
obBeMe NpoU3BOACTBA OTACNBHOIO PYOAHHKA HITH OOOraTHTENBHOH YCTaHOBKH.
IIpenocraBnenue aroi nHbopMaluH He TpeOyeT BeneHHs MOAPOOHOrO yvera
AEpHOTO MaTepHana.



Vi)

I/Iﬂcbopmaumo OTHOCHTEJIBHO HCXOOAHOI'0 MaTe€pHala, KOTOprﬁ €II€ HE NOCTHT
COCTaBa H YHUCTOTBHI, KOTOPBIE AOCJIAKOT €ro NPHIOAHBIM IS H3rOTOBJIEHHA
TOILUTHBA HJIKH H30TOIIHOTI'O OGOI'aHICHHH, BKIIOYAKIIYIO:

a)

b)

KOIMYEeCTBa,  XHMHYECKHH COCTaB,  HCIONB3OBaHHE  HIH
MIpeJIIoNiaraeMoe UCHOIb30BaHHE TAKOTO MaTepHana, HE3aBUCHMO OT
€ro sIEepPHOTO HJIH HEAJEPHOTO HMCIOJIb30BaHMA, UL KaXIOro MECTa
HaxoxaeHus B HHOOHe3MH, B KOTOPOH TakoH MaTepHal
NPMCYTCTBYET B KOJIMYECTBAX, NMPEBHIMIAIOMIHX JECATH METPHYECKHX
TOHH ypaHa H(WIH) ABaquaTh METPHYECKHX TOHH TOpHA, a IUIA
IPYrHX MECT HaxOXJAEHHA C KonH4YecTBaMH Oonee onaHOH
METpUYECKOH TOHHBI - obmiee KOIUYECTBO A VIHOOHE3HH B LENIOM,
€CJIH 3TO 0o0Iee KOJTHYECTBO MPEBBIUACT AECATh METPHYECKHX TOHH
ypaHa WM ABAALAaTh METPHYECKMX TOHH Topus. IlpemocrtaBieHue
aTOH HH(GOpManUHU He TpeOyeT BeleHHs MOAPOOHOIO yieTa AIEPHOTo
MaTepHana;

KOJIMYECTBA, XHMHYECKHIl COCTaB M ITYHKT Ha3HA4YeHUsA KaxIOH
IKCMOPTHOM MOCTaBKH H3 MHIOHE3MHM Takoro MartepHana i
KOHKPETHBIX HESJEPHBIX LieJIeH B KOJMHYECTBAX, NMPEBBIMIAIOLIHX

1) ACCATh METPHUYECKHX TOHH YpaHa, HIIH JJI NMOCICOOBATCIIbBHBIX
3KCTIOPTHBIX NOCTABOK YpaHa H3 HHaoHe3un B OAHO U TO Ke
rocynapcTBo, Kaxaass H3 KOTOPbIX MEHEC NCCATH MECTPHUYCCKHX
TOHH, HO CyMMa KOTOPBIX IIPDEBBIIIACT OCCATP METPHYECKHX
TOHH B TCUCHHE Iroja,

2)  nBaguaTh METPHYECKMX  TOHH  TOpHA,  HIH s
MOCNEJOBATENbHBIX  JKCIOPTHBIX MOCTaBOK TOpPHS M3
HHpoHE3HH B ONHO H TO K€ rOCyJapcTBO, KakJasd H3 KOTOPBIX
MEeHee [BajllaTH METPUYECKHX TOHH, HO CyMMa KOTOPBIX
MPEBBINIAeT ABAALUATh METPHYECKHX TOHH B TEUECHHE rofia;

KOJIH4YeCTBa, XMMHUYECKHH COCTaB, MECTO HaXOXIEHHSA B HacTosllee
BpEMsA H HCIIONb30BAHHE MHJIH INpEIIojaraeMoe HCMolb30BaHHE
KaXX10# HMIIOPTHOM nocTaBkH B HIOHE3HIO Takoro MarepHana aist
KOHKDETHBIX HEANEPHBIX Lie/iel B KOJIHYECTBAX, IPEBBIMIAIONIHX !

1) ACCATh METPHYCCKHX TOHH YpaHa, HIH JJIA NOCICAOBaTCIIbHBIX
HMIIOPTHBIX IIOCTaBOK YpaHa B I/IHIIOHC3HIO, Kaxnasa H3
KOTOPBIX MEHEE NC€CATH METPHYECKHX TOHH, HO CyMMa KOTOPBIX
MPEBBIMACT NECATh MCTPHYCCKHX TOHH B TCUCHHE roaa,

2) pmBaguaTh  METPHYECKHX  TOHH  TOpHA, WIH Ui
NIOCNEAOBATENbHBIX ~ HMMIIOPTHBIX  IIOCTaBOK  TOpHS B
HWHunoone3nro, kaxaad M3 KOTOPRIX MeHee JABaJlaTH
METPHYECKHX TOHH, HO CyMMa KOTOpBIX NpEBbIMIAET ABAALATH
METPHYECKHX TOHH B T€UEHHE rona;



vii)

Viii)

IIpH TOM IIOHHMAaHHH, YTO IPENCTaBlieHHE HHPOpMALIMH O TaKOM MaTepHale,
MpeaHa3HAaYEHHOM MJI1 HEesAJEpHOro HCMOJIb30BaHHS, IIOCJE TOTO Kak OH
IOOCTHTHET OKOHYATENbHOH (OpMBI CBOETO HESNEPHOrO HCIOIL30BaHHA, He
Tpebyercs.

a)  HUHGOpMaUMIO OTHOCHTENBHO KOJHMYECTB, BHAOB HCIIOJNB30BaHHA H MECT
HaXOXJEHHA ANEPHOro MaTepHala, OCBOOOXIEHHOr0 OT TrapaHTHH B
COOTBETCTBHH cO cTaThed 37 CornalieHus O rapaHTHAX;

b) uHOpMauMIO OTHOCHTENBHO KOJHYECTB (KOTOpas MOXET HMeTb (opMy
OLIEHOK) H BHJOB MCIOJIb30BAHHA B KaXKIOM MECTE HaXOXIEHHA SAIEPHOrO
MaTepHana, OCBOOOXIEHHOTO OT TrapaHTHH B COOTBETICTBHH CO
cratbelt 36 b) CornameHns O rapaHTHAX, HO €Il€ HE HAXOIAMIETOCA B
OKOHYaTeJIbHOH ¢GopMe Ul HeAAEpPHOTO HCIIONb30BaHUA, B KOJHYECTBAX,
MPEBBIIAIONMMX YKa3aHHbE B cTartbe 37 CornameHHs o© TrapaHTHAX.
IIpenocraenenne 3toi HHGOpMauuH He TpeOyeT BeleHHA MOAPOoOGHOro
yieTa A71epHOTO MaTepHaa.

HWHpopMaUHI0 OTHOCHTENIBHO MeCTa HaxOXKIEHHA MM JanbHeilre# obpaboTku
OTXOJOB CPEIHEr0 HIIH BBICOKOTO YPOBHA aKTHBHOCTH, COAEPKAIMX IUTYTOHHH,
BBICOKOOOOTranIeHHbIH ypaH HIIM YpaH-233, B OTHOILIEHHH KOTOPBIX NPHMEHEHHE
rapaHTHi OBUIO NMPEKPANmIEHO B COOTBETCTBHH cO cratheit 11 Cornamenus o
rapaiTuax. J{ns el JaHHOTO ITyHKTa "danbHeimas o6paboTka" He BKIIOYAaeT
NepeynakoBKy OTXOJOB HIH HMX JajbHelllee KOHIWIHOHHPOBAaHHE, He
[peAyCMaTPHBAIONIEE Pa3elICHUs IEMEHTOB, ANA XpaHEHHUA HIIH 3aXOPOHEHHUA.

Cnenyromryro HHGQOPMalLHI0 OTHOCHTENIBHO COIJIaCOBAaHHOrO OOOpYIOBaHHA H
HesIepHOr0 MaTepHalla, NiepeyHcIIeHHbIX B 1Ipunoxenuy I1:

a) 10 KaXIoH 3KCIIOpPTHOH mocTaBke H3 MHIoOHE3uH Takoro oboOpyAoBaHHA H
MaTepuana:  HIEHTH(QHKalUMA, KOJIHYECTBO, MECTO IIPEAINoJaraeMoro
HCNONB30BaHHA B rOCyJapcTBe-TIoJydaTene W JaTa HWIH B
COOTBETCTBYIOIIMX CITy4asX OXHIaeMmas AaTa IKCIIOPTHOH MMOCTaBKH;

b) 1O KOHKpETHOMY 3alpocy ATEHTCTBa IOATBepxkacHHe HHOoHe3ueH Kak
HMIIOPTHPYIOLUIMM TOCyAapcTBOM HH(OPMAamHH OTHOCHTENBHO 3KCIIOPTa
Takoro oOopyloOBaHHA M MaTepuHana B HHOOHE3HIO, NpenoCTaBIEHHOH
ATEeHTCTBY ApYTHM IroCy1apCTBOM.

O6mwue naHel Ha NPEACTOAILMHA AECATHIECTHUH NIEPHO/, HUMEIOIIHE OTHOILIEHHE K
Pa3BUTHIO SIEPHOrO TOIUTHBHOIO LKKNIA (BKJIIOYAs [UIAHHPYEMbIE OTHOCAIINECS K
SNEpHOMY TOIUIMBHOMY LMKIYy Hay4HO-HCCIEJOBATelbCKHE M  ONBITHO-
KOHCTPYKTOpPCKHE paboThl), KOrJa OHH YTBEPXIEHBl COOTBETCTBYIOIIHMH
KOMIIETEHTHBIMH OpraHaMu B H0oHe3HH.

WUHnoHe3us npunaraer Bce pa3yMHble YCHIIHSA, C TEM YTOOBI NPENOCTaBHTh ATEHTCTBY
CNeayouIyro HHpOpMaLHio:

)

obmiee onHMcaHHe H HHQOPMALHIO, YKa3BIBAIOIIYI0O MECTO IPOBEINCHHA
OTHOCAIIMXCA K SAECPHOMY TOIUTHBHOMY LHKJIY Hay4HO-HCCIENOBAaTENIbCKHX H



ONBITHO-KOHCTPYKTOPCKHX pPabOT, HE CBA3aHHBIX C SAEPHBIM MAaTEpHAJIOM,
KOTOpble KOHKPETHO OTHOCATCS K 0OoraileHHIo, nepepaboTke SA€pHOTO TOMIHBA
WM K o6paboTKe OTXOHNOB CPEOHETO MIH BBICOKOTO YPOBHS aKTHBHOCTH,
CoIepXalMX IUIyTOHMH, BBICOKOOOOrameHHBIH ypaH MIH  ypaH-233,
OCYIIECTBJISIEMBIX rae-mH60 B HIOHE3HH, HO KOTOphIe He (HHAHCHPYIOTCS, HeE
NONYYHIIH KOHKPETHOTO pa3peHleHHs UK He KOHTPOIHpYHTca MHaoHe3nen umu
He OCYWIECTBIAIOTCA OT HMMeHM MHIoHesun. g uenH OaHHOrO IyHKTa
"0o6paboTka" 0TXONOB CPEIHETO HIIH BHICOKOTO YPOBHS aKTHBHOCTH HE BKJIIOYAaeT
NIEPEYNaKOBKy OTXOJOB HJIM MX KOHAMIIMOHHPOBaHHE, He NpeaycMaTpHBaromiee
pa3fieNieHus NIEMEHTOB, LI XpaHEHHs HIIM 3aXOPOHEHHA.

iil) ofmee omnHcaHHe OEATENBHOCTH M CBEJEHHA O JIHIE WIH OpraHM3alLHUH,
OCYIIECTBJIIOIIHX TaKYyl0 IEATENLHOCTh B ONMpPENENIEHHbIX ATEHTCTBOM MECTaX
HaXOXAEHHA 3a NpeJeNaMH IUIOMIAAKH, KOTOPhIE, IO MHEHHIO ATEHTCTBa, MOTJIH
6b1 GYHKUHOHANBHO OBITH CBsI3aHBI C JEATENBHOCTBIO Ha 3TOH IUIOmMAZKe.
IpenocraBnenue Takoi HHGOpPMALMH SBIAETCA IPEOIMETOM KOHKPETHOTO
3anpoca AreHtctBa. OHa NpenOCTaB/AETCA B KOHCYNbTAllHM C ATEHTCTBOM H
CBOEBPEMEHHO.

Ilo 3anpocy ArenrctBa HMHOOHE3Hs 1aeT yTOYHEHHMs MM PpasbsICHEHHs 1000
HHPOpMalHH, NPENOCTABIIEHHON B COOTBETCTBHH C HACTOsILUEH cTaTthed, B TOH
CTEMEHH, B KOTOpOH OHa HMeeT OTHOIIEHHE K LIE/IH FapaHTHH.

Cratpa 3

Hnnonesns npenocrasnser AreHTCTBY B TeueHHe 180 nHed mocne BCTyIUIEHHS B CHITY
Hacrosimero [IpoTokona uadopMaunio, 0 KoTopo# roBopurcsa B Crarbe 2.a i), iil), iv),
v), vi) a), vil) ¥ X) 1 B Ctathe 2.b 1).

WHpaoHe3nss npenocTaBisieT AreHTCTBY 10 15 Masg  Kaxaoro roga OOGHOBIIEHHYIO
HH(OpMAIIHIO, O KOTOpO# FOBOPHTCS B IYHKTE a. BHILUE, 33 MEPHOJ, OXBAaThIBAIOLIMMH
NpeAmeCTBYIOMMHA KaleHAapHBli roa. Ecnu paHee npenocraBneHHas HHGOpMaus
ocTanack 6e3 u3MeHeHHi, UHOOHE3UA yBenoMIseT 00 3TOM.

HnnoHesus mnpenocrasisieT AreHTCTBY A0 15Mas  kaxaoro roga HH$popMaumio,
ompenencHHyro B Cratee 2.a.vi) b) M ¢), 3a nepHox, OXBaThIBaloMMH
IIpEAMECTBYIOIHHA KaneHaapHbIA roa.

HHnoHe3us exeKBapTaJbHO NMPENOCTaB/IAeT ATEHTCTBY HHGOpMaIHIO, ONpeaeTeHHYO
B Cratee 2.a.ix) a). Jrta HHbOpMALIHA NPEROCTABIIAETCS B TeUEHHE MIECTHAECATH THEH
ToClle OKOHYaHHUs KaXKAOro KBapTana.

HunoHe3us  npenocraBnseTr  ATEHTCTBY  HMHGOpManMio, ONpeENeNeHHYIO B
Cratbe 2.a.viii), 3a 180 pgHedl mO oOCylIecTBIEHHA AalbHe#mreir oOpabOTKH, H A0
15 mas xaxknoro roga MH$oOpMaUHIO 00 H3MEHEHHAX MECT HAaXOXIEHHS 3a MEepHO.,
OXBaTHIBAIOIHH NpEAMIECTBYIOMHHA KaJleHIapHbIH ro.

HHaoHe3nss M ATreHTCTBO IOTOBAapHBAIOTCS O BPEMEHHM H YacCTOTE IPENOCTaBIEHHS
uHopMaruH, onpeaeneHHoH B CTaThe 2.a.i).



VIHnoHe3us npenocTaBnieT ATeHTCTBY HHGoOpMauHio, onpeneneHHyio B CtaThe 2.a.1X)
b), B Te4eHHE MIECTHAECATH AHEH ITOCTIe MOCTYIUIEHHS 3anpoca OT ATEHTCTBA.

JONOJHHUTEJBHBIA JOCTYIL
Crtares 4

HH)KCCIICIIYEOIIICC NPHMEHACTCA B CBA3H C OCYIICCTBJIEHHEM OOIIOJMHHTEJIBHOTO

A0CTyIa B COOTBETCTBHH CO CTaTbel 5 HaCTOAWIETO I"Ipo*roxona:

a.

ATEHTCTBO HE CTaBHT LEJH MEXAHHCTHYECKH HIM CHCTEMAaTHYECKH HpPOBEPATH
MHPOPMAIIHIO, O KOTOPOH FOBOPHUTCH B CTaThe 2, OAHAKO ATEHTCTBO MMEET JOCTYN
K:

i)  moboMy MecTy HaXxOXIeHHSA, 0 KOTOpOM FOBOPHTCA B CTaTbe 5.a. 1) HiH ii), Ha
BHIOOpPOYHOH OCHOBe ¢ Uenbky OfecreueHHs YBEPEHHOCTH B OTCYTCTBHH
He3asABJICHHBIX AIEPHOTO MaTepHaia H JeATeNbHOCTH;

i1) moboMy MECTy HaXOXAEHHSZ, O KOTOPOM TFOBOPHTCH B cTaThe 5.b. uim c., B
LeNAX PeIlEeHHs BOMpOCa, CBA3AHHOTO C MpPaBHJIBHOCTBIO H TOJHOTOH
HHPOpMALIHH, [IPENOCTaBICHHON B COOTBETCTBHH CO CTaTheH 2 MM B LEMAX
yCTpaHEHHsi HECOOTBETCTBHS, CBA3aHHOTO C 3TOH HH(poOpMaIuei;

1li) moOOMy MECTy HaxOXJIeHHS, 0 KOTOPOM TOBOPHTCA B CTaThe 5.a. iili) B TOH
CTENEHH, B KOTOPOH 3TO HeoOX0AMMO ATEHTCTBY AJA TNOATBEPXKICHMsS AJNA
uened rapaHTHH 3asBieHHs MHNOHE3MH O cTaTryce yCTaHOBKHM HIIH MeCTa
HaXO0XXJEHHS BHE YCTaHOBOK, I'I€ paHee OOBIYHO HCIONB30BAJICA SACPHBIH
MaTepHaJl, KaK CHATHIX C IKCILTyaTallHH.

1) 3a HCKIIOYCHHEM CllyyaeB, YKa3aHHbIX B IYHKTe ii) HHXe, ATEHTCTBO
HanpaBnser HHOOHEe3WH mnpeaBapHTENbHOE YBENOMJIEHHE O JOCTYNE IO
KpaiiHe#t Mepe 3a 24 vaca,

1) B OTHOIIEHHMH JOCTyna K n000OMy MeECTy Ha IUIOINajaKe, KOTOpPHIA
3alpalllkBacTCAd B COYETAaHHH C MOCEMICHHAMH Ul NIPOBEPKH HHQOPMAIHH O
KOHCTPYKLHH WIH ¢ HHCIEKIHMAMH U1 CHEHMANbHBIX el HiIH OOBIMHBIMHU
HHCHEKUMsAMH Ha 3TOH IUIOMIAZIKE, CPOK IpPEABAPHTENBHOTO YBEAOMIICHHA,
ecnu AreHTCTBO ofpaltaeTcs ¢ 3anpocoM 06 3TOM, COCTaBINsET, M0 KpaHHeH
Mepe, IBa 4Yaca, OOHaKO B HCKIIOYHTENBHBIX OOCTOATENLCTBAX, MOXET
COCTaBUTh MEHEE JIBYX YaCOB.

Hpennapmenbﬂoe YBEOAOMJICHHEC HAIpaBIACTCA B IHCBMCHHOM BHIC H B HEM
KOHKPETHO YKa3bIBalOTCA NPHYHHBI JOCTYIIA H OCATCIIBHOCTD, KOTOpas OOJDKHA OBITH
OCYIICCTBJICHA BO BPpEMA TaKOIro JOCTyIia.

B cmygae Bompoca HIM HECOOTBETCTBHA ATEHTCTBO MNpenocraBisier HHIOHE3HH
BO3MOXKHOCTh JaTh pa3biACHEHHE H CMOCOOCTBOBaTh PELIEHHIO 3TOr0 BOIPOCa HIIH
YCTPaHEHHIO 3TOr0 HECOOTBETCTBHA. Takas BO3MOXHOCTH Oyner nmpenocTaBisAThCS A0
HanpaBJIeHH 3ampoca O JOCTYIIE, €CIIH TONBKO ATE€HTCTBO HE COYTET, YTO 3aJepKKa B
IPEeJOCTaBIEHHH [JOOCTyNa, BO3MOXHO, HaHeceT ymepd UenH, C KOTOpOH



3anpamiMBaeTca 3TOT AOCTYN. B moboM cnydae ATEHTCTBO He JeflaeT KakuX-THOo
BBHIBOJIOB B OTHOLLIEHHH BOIIPOCA MJIM HECOOTBETCTBHA A0 Tex Nop, noka MHnone3uu e
OyneT mpenocTaBieHa Takas BO3MOXHOCTb.

Ecnu ¢ UHaoHe3ueld He NOCTHTHYTO HHOM NOTOBOPEHHOCTH, JOCTYN OCYWIECTBIAETCS
TOJIBKO B TeYeHHE OOBIYHOTO pabouero aHs;.

HnpnoHe3ns HMMeeT NpaBo Ha COIMPOBOXKACHHE MHCIEKTOPOB ATEHTCTBA BO BpeMs
JNOCTyna mnpeacTaBHTenaMH HHnoHe3MHM mnpH yCIOBHH, YTO 3TO HE 3ale€pKHUBaET
BHINIONHEHHE MHCNEKTOpaMH CBOMX (QYHKUHH WJIH HHBIM 00pa3oM HE NpensTCTBYET

ITOMY.

Cratha 5
HHnoHe3us npenocrasiseT AreHTCTBY JOCTYT K:
i) moboMy MecTy Ha IUIOIIAIKe;

i1) moboMy MECTy HaXOXIEHHsA, omnpeneleHHoOMYy HMHIOHe3Helt B COOTBETCTBHH
CO CTaThel 2.a.v)-viil);

1i1))  nobOoH CHATOH C IKCIUTyaTallHH YCTAHOBKE MM CHATOMY C 3KCILTyaTallHH
MECTY HaXOKOCHHMA BHE YCTaHOBOK, TIle paHee OOBIYHO HCIIONB30BAJICH
SIACPHBIA MaTepHaJL

moboMy MecTy HaxOXIEHHs, omnpelelleHHoMy HHOoHe3HeH B COOTBETCTBHH CO
cratbeli 2.a.1), crartheli 2.a.iv), ctatbei 2.a.iX)b) MM cTaThbeit 2.b., moMuMO Tex, O
KOTOPBIX TOBOPHTCS B IIYHKTE a.1) BhIIIE, IIPH YCJIOBHH, 4YTO, ecinu HIHIOHE3NA He HMeeT
BO3MOXKHOCTH MNpENOCTaBUTh TaKoi mocTyn, MHOOHE3Ms npuiaraer Bce pa3yMHbIE
YCHAHSA JUIA He3aMeUTHTENbHOTO YAOBIETBOPEeHUs TpeOOBaHHH ATEHTCTBA C NOMOLIBIO
HHBIX CPEICTB.

moboMy MecTy HaxXOXKIEHHSA, ONpeleleHHOMY ATEHTCTBOM, IOMHMO TeX MeCT
HaXOXJIEHHs, O KOTOpPBIX FOBOPHUTCA B NMyHKTaxX a. U b. Bhllle, B nensx orbopa npob
OKpyxaromeh cpeabl B KOHKPETHOM MECTE€ HaXOXXICHHA NpPH YCIOBHH, YTO €CIIH
HUHnoHe3nss He HMeeT BO3MOXXKHOCTH IIPEeOCTaBHTb TakoH pocTyr, HMHIoHesus
NpUnaraeT BCe pa3yMHble YCHIHMA M8 He3aMEUIMTENIBHOrO YIOBJIETBOPEHHA
TpeOOBaHHH ATEHTCTBa B NpHIEXKAUIHX MECTaX HaXOXKIEHHUS HWIH C MOMOIIbIO HHBIX
CpencCTB.

Cratbs 6

Tlpn ocymiecTBI€HHMHM CTaTbH 5 ATEHTCTBO MOXET BLINOJHATH CHEAYIOIIHE BHIBI

OECATCIIBHOCTH:

a.

B oTHOmIEHHH O0CTYNa B COOTBETCTBHHM CO CTaThei 5.a.1) WM 1il): BH3yaJlbHOE
HabmoneHHe, oT6op npo6 OKpyXaiomiei cpenbl; HCIOJNb3OBaHHE YCTPOMCTB i
obHapyXeHHs H H3MEpEeHHA palHalli{; OIledYaThblBAHHE M I[PHUMEHEHHe IpYTHX
HICHTHPHUHPYIONINX U YKa3BIBAIOMIMX Ha BMEMIATENbCTBO YCTPOHCTB, ONpeaeIeHHbBIX
B JIOMOJMHHUTENBbHBIX MONOXKEHHAX; M MPHUMEHEHHEe IpYIHMX OOBEKTHBHBIX Mep,
TEXHHYeCKasd OCYIIECTBMMOCTb KOTOpPHIX ObLla MOATBEpXAEHAa M HCIIONb30BaHHE



KoTOophIX ObuT0 cornacoBaHo CoBeTOM yNpaBifAOMMX (B AanbHEHIIEM HMEHYeMbIM
"CoBeToM") M mMOCNe KOHCYNBTaLMH Mexay AreHTcTBoM H UHaoHEe3HeH.

B oTHOmIeHHH [OCTymNa B COOTBETCTBHH CO CTaTheH 5.a.il): BH3yanbHOE HabIOIEHHE;
[TOJICYET YYETHRIX €IHHHII AJEpHOrO MaTepHala, Hepa3pyllalonine H3MepeHus U oTbop
npo0; HCIONb30BaHHE YCTPOMCTB IUis OOHapy)KeHHs H  HM3MEPEHHS paIHallMH;
KH3y4eHHE YYETHBIX NOKYMEHTOB, KacalODMXCA KOJMYECTBa, NPOHCXOXKICHHS H
pa3MellleHHs MaTepHana; OT6op NMpob OKpyKalolleH cpelbl; H NPHMEHEHHE OPYTHX
OOBEKTHBHBIX MEp, TEXHHYECKas OCYIIECTBUMOCTb KOTOPHIX ObLIa MOATBEpXIEHa H
HCIIONb30BaHHe KOTOPbIX ObU10 corsacoBaHO COBETOM H IOCNE KOHCYNIbTALUH MEXIY
ArentcTBoM M UHOOHE3HEN.

B OTHOIIEHHH MOCTyna B COOTBETCTBHHM CO CTaThe# 5.b.: BH3yanbHoe HabmoneHue;
oTbop npob okpyxarmeHl cpedbl; HCIOIB30BaHME YCTPOHCTB Iisi OOHAapyXeHHA H
W3MEPEHHUs paaHalliM; H3YYCHHE KacalolMXCA TapaHTHH IIPOHM3BOACTBEHHBIX H
OTTPY30YHBRIX YYETHBIX AOKYMEHTOB; M TNpUMEHEHHE [pPYIrHX OOBEKTHBHBIX Mep,
TEXHHUYECKass OCYIIECTBHUMOCTh KOTOphIX ObUla MOATBEPXKIEHA H HCIOJB30BaHHE
KOTOphIX ObUIO cornacoBaHo COBETOM H IIOCIHEAYIOIIMX KOHCYNbTallMH MEXIY
ArentcTtBoM H HHI0oHEe3HEH.

B oTHOLIEHHH AOCTyna B COOTBETCTBHH CO cTarbeH 5.c.: 0160p mpob okpyxkaromen
Cpensl U B CiIydae, €ClIM pe3ylbTaThl HE ITO3BOJIAIOT PEMIMTh BONPOC WM YCTpaHHTh
HECOOTBETCTBHE B MECTE HaXOXKIEHHS, ONPENCIEHHOM ATEHTCTBOM B COOTBETCTBHH CO
CTaThe# 5.c., HCIOJIb30BaHHE B 3TOM MeCTe HaXOXKIEHHUS BHU3yalbHOTo HabONIONeHHs,
YCTPOMCTB 111 OOHapyXeHHS M HM3MEpPEHMS paJMallud H INpHMEHEHHE II0
corjiacoBaHMIO Mexay VHnoHe3uel U AreHTCTBOM APYTHX OOBEKTHBHBIX MEp.

Cratpa 7

ITo mpocsbe HHOoOHe3mu AreHTCTBO M HMHIOHE3Ms NOroBapHBAalOTCA B OTHOMIEHHH
peryaMpyeMoro JOCTyma B paMKkax Hacrtosiero [IpoTokona c nenbio npeaoTBpalleHus
PacKpeITHA YYBCTBHTENBHOH C TOYKH 3pEHHA SAOEPHOTO  PacIpOCTpaHEHHsA
HHGOpManKH, BEITONHEHHA TpeboBaHUH 6€30mMacHOCTH HIH QHU3UYECKOH 3alIUTHI HIH
¢ uenpio obecrneyeHHs 3alIMTH! HaxonqmleWcs B 4YacTHOM COOCTBEHHOCTH HJIH
KOMMEpPYECKH  YyBCTBHTENbHOH uHGopmamuu. TakMe  NOTOBOPEHHOCTH  He
NPENATCTBYIOT ATrEHTCTBY OCYWIECTBIATh OEATENBHOCTb, KOTOpas  SBJAETCH
HeoOxomumoH mina obecneyeHHs YOEOUTENBHOM YBEPEHHOCTH B  OTCYTCTBHH
HE3afABJIEHHBIX SJEPHOrO MaTepHajlla M AEATENIBHOCTH B COOTBETCTBYIOIIEM MeECTE
HaXOXIEHWs, BKIIIOYas pellleHHe Mo60ro BOmpoca, OTHOCSIIErocs K MPaBHIBHOCTH H
MOJHOTE HHQOPMALMH, O KOTOpOH TOBOPHUTCS B CTaThbe 2, MIH YCTpaHEHHE
HECOOTBETCTBHA, OTHOCAIIETOCH K 3TOH HHGOpMALHH.

HHOOHE3UA MOXET INpH NpeNoCTaBleHMH HWHGOpMalHMHM, O KOTOpOH TOBOPHTCA B
cratbe 2, MHPOpPMHpPOBaTh ATEHTCTBO O MECTaX Ha IUIOMIAAKE HJIM B MECTe
HaXO0XJI€HHU, Ha KOTOPHIX MOXKET MPUMEHATHCS PETYIHPYEMBIH TOCTYIL.

Jo BcrymneHHsas B CcWIy M00bIX HeoOXOAMMBIX JIOMOJNHHUTENBHBIX ITONOXEHHH
HHnoHe3ns Moxer NpHOETHYTh K PperyJHpOBaHHIO NOCTYIa B COOTBETCTBHH C
OJIOXEHHIMH ITYHKTA a. BBILLIE.



Ctatpa 8

Huuro B HactosmieM IIpotokone He mnpenarciByer HMHIOHe3HMH npenocTaBiATh
ATEHTCTBY JOCTYN K MECTaM HaxXOXKIEHHS B AOIMOJHEHHE K TeM, O KOTOPBIX T'OBODHTCS B
CTaThiX 5 U 9, HIH NPOCHTH ATrEHTCTBO O IPOBEACHHH NEATENbHOCTH IO NPOBEPKE B
KOHKPETHOM MECT€ HAaXOXIEHHA. ATeHTCTBO HE3aMEUIMTENBHO ITpHJIaraeT BCE pa3yMHBIE
YCHIIHA U1 OCYIIECTBJICHHA NeHCTBHH B COOTBETCTBHH C TaKOH MPOChOOH.

Cratpia 9

HHnoHe3us NpenocTaBisieT ATEHTCTBY AOCTYN K MeCTaM HaXOXICHHS, ONpeNeIeHHBIM
ATeHTCTBOM M O0TOOpa mpo6 OKpykamolled cpeanl Ha OOMMpHOH TEppHTOPHH, INpH
YCIIOBHH, 4TO e€cid MHOOHe3Hs HE MMeeT BO3MOXKHOCTH INPENOCTaBHTh TaKOH JOCTYIN, TO
Hnnones3us npuwiaraer Bce pa3yMHEIe YCHIINA U1 YIOBIETBOPEHHS TpeOoBaHHH AreHTCTBA B
aIbTEPHATHBHBIX MECTAX HAaXOXIEHHA. ATEHTCTBO HeE 3anpamlMBaeT TaKOH IOCTYN OO0 TeX
nop, noka or6op nmpo® okpyxKarowei cpeabl Ha OONIMPHOH TEPPHTOPHH H IpOUEAYPHBIE
MepBl A7 €ro MpoBeleHUsa He oa00peHbl COBETOM M He NpOBEIEHBl KOHCYNbTAUHH MEeXAy
ArenTcTBOM H HHIOHe3HeH.

Cratpa 10
ArenTcTBO HHpOopMHUpYeT UHIOHE3HIO O:

a.  JledrenbHOCTH, OCYIIECTBICHHOH B paMmkax Hactosmero IIpoTokona, Brmodas
IEATENbHOCTh B OTHOWIEHHH JIOOBIX BOIPOCOB MM HECOOTBETCTBHH, KOTOpBIE
AreHTCTBO nIOBENO N0 cBeaeHMA HMHIOHe3HH, B mpeneiax MIECTHIOECATH AHEH mmocie
OCYIIECTBIIEHUS ATEHTCTBOM 3TOH IEATENBHOCTH.

b.  PesynsTaTax neATENbHOCTH B OTHOIUEHHH JIIOOBIX BONPOCOB HJIM HECOOTBETCTBHIA,
KOTOphle ATEHTCTBO I0OBEJIO 10 cBeneHHs MHIOHE3HH, 10 BO3MOXHOCTH CKOpEE, HO B
n000M ciydae B TedeHHE TPHAUATH [HeH IOCie IONMyYyeHHS ATeHTCTBOM  3THX
pe3yNbTaToB.

C. BBIBOIIaX, KOTOPBIE OHO COCJIAJIO B PE3YIIBTATE CBO€H NeATENLHOCTH B COOTBETCTBHH C
HaCTOAUINM Hporoxonom. Taxue BHIBOIBI NpENOCTABIAKTCA €XETOOHO.

HA3ZHAYEHHUE HHCIHIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanbHBId qupekTOp yBenoMisieT MHnoHesnio 06 yrsepxaeHnu CoBeToM
moboro JOMKHOCTHOTO JMIAa ATEeHTCTBa B Ka4yecTB€ MHCIIEKTOpa IO
rapanTuaM. Ecnu Hunonesus He u3Bewaer I'eHepanbHOro Iupekropa o
CBOEM OTKJIOHEHHH TAaKOr0 JO/DKHOCTHOIO JIMHA KaKk HMHCIEKTOpa s



HHIOHE3NH B TEYEHHE TpeX MECHLUEB IOCJIE NONYYEHHA YBENOMIIEHHS 00
yTBepkaeHHH COBETOM, MHCIIEKTOp, O KOTOPOM TakMM 06pa3oM yBeIoMIeHa
Hnnonesun, cuutaercs Ha3HaYeHHBIM B MHIOHE3HIO;

11) I'enepanpHBIil AMpPEKTOp, JEHCTBYS B OTBET Ha npochOy WHIOHE3HH MM 1O
coOCTBEeHHOH MHHMLIMaTHBE, He3aMeIUTENbHO HHpopmupyeT MHIOHE3HIO 00
OT3BIBE Ha3Ha4YeHH: J1060ro JOKHOCTHOTO JIMIIA B Ka4yeCTBE HHCIEKTOpa Ui
HWHnonesun.

b.  VYBenoMieHHe, 0 KOTOPOM TOBOPHTCS B ITyHKTE a. BBILIE, CYHTAECTCS MOJIy4YEeHHBIM
HMunoHe3neit depe3 ceMb IHEH mocjie naTbl HanpaBleHHS ATEHTCTBOM TaKOro
yBeaoMiIeHus MHAOHE31H 3aKa3HOH KOpPECIOHIEHIIMEH.

BH3bI1
Crtatba 12

VHnoHe3us B TeueHHE OHOrO MecsAla Mocne MOMYyYEHHs 3anpoca 00 3TOM B ciydae
HeO0OXOIHMMOCTH NpeNoCTaB/seT YKa3aHHOMY B TaKOM 3alpoce Ha3sHaYeHHOMY HHCIEKTOpY
COOTBETCTBYIOLIHE MHOIOKPaTHBIE BhE3[HBIC/BhIE3IHBIE H/HIIM TPaH3UTHBIE BHU3BI, KOTOPHIE
ofecneyaT HHCNEKTOPY BO3MOXKHOCTh Bbe3aa M NMpebniBaHHS Ha TEppUTOPHH MHIOHE3HH B
LeJIAX BHIMONHEHHA ero/ee pyHkuuH. JlroObie TpeOyeMble BH3bI JEHCTBHTEIBHBI B TEYEHHE
HE MEHee OHOTO rojia ¥ B ClTy4ae Heo6X0AUMOCTH BO30OHOBIIAIOTCA Ha NIEPHO] Ha3HAYEHHS
HHcnekTopa B MHOoHe3H10.

JONOJHHUTEJIBHBIE ITOJOXEHHUSA
Crarpia 13

a. B tex cmyyasx, korda MIHIOHe3Hs WM ATEHTCTBO YKa3hIBalOT Ha HEOO6XOAHMOCTH
onpeacauTh B JIONOTHUTENBHBIX IOJIOKEHHIX, KaKHM 00pa3oM cnexyeT NpUMEHATH
MeEphl, H3JIO)KEHHble B HacTtosmeM IIpotokone, WMHmoHe3us H  ATreHTCTBO
COTJIacOBBIBAIOT Takue J[IOMOJIHHTENbHBIE MOJIOXKEHHS B TEYEHHE OEBSHOCTA IHEH
nocne BCTYIUIEHHs B CHIy HacTosmiero IIpoTtokonla MiH, B TeX cCiydasx, Koraa
yKa3aHHe Ha HeoOXOAMMOCTb TakMX JIONMONHHTENBHBIX NONOXEHHH naercd mnocie
BCTYIUIEHH B CWIy Hactosmero Ilporokona, - B TeyeHHME OEBAHOCTA IHEH mocie
JaThl TAaKOTO YKa3aHHs.

b. Jlo BCTymneHHs B CHIy NIOOBIX HEOOXOMMMBIX JIOMOJHHUTENBHBIX MOJIOXKEHHH
ATEHTCTBO HMeeT ITPaB0 NPHMEHATh MEPHI, H3NOXKEHHbIE B HacToAmeM [IpoTokore.

CHUCTEMBI CBA3H
Crarpsa 14

a. WHpnoHe3us maer paspemeHue ATEHTCTBY CBOOOAHO HCIONB30BATh VI CIYXeOHBIX
Lened CHCTeMBI CBA3H MEXIY HHCIEKTOpaMH AreHTCTBa B VIHIOHE3HH H
HeHTpanbHBEIMH YYpeXICHHUAMH ATEHTCTBAa W/HIH PerHoHanbHRIMH 010pO, BKIIOYas
nepenayy B HEABTOHOMHOM MJIH aBTOHOMHOM peXHMe HH(GOpMalMH, NocTymnamen
OT YCTPOHCTB AT€HTCTBA I COXpaHEHHA H/WIK HaOIIOdeHHS WM Ui U3MEPEHHH, H
o6ecreynBaeT 3aIMTy TaKOH CBA3H. ATEHTCTBO MOCNE KOHCYNbTaluui ¢ UHaoHe3uen
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HMeEET NPaBO HCNOJIb30BaTh YCTaHOBJIEHHBIE Ha MEXIYHAPOOHOM YPOBHE CHCTEMBI
NpSMOH CBA3H, BKIIOYasd CIIYTHHKOBBIE CHCTEMBI H APYTHE BHABI JAIbHEH CBA3H, HE
Hcnons3dyeMple B HMHIOOHe3uH. IIo mnpocsbe UHOOHE3MH HIH ATEHTCTBA
noapoOHOCTH, KacalolHecs OCYHIECTBIIEHHA 3TOro ITYHKTa B OTHOIICHHH IiepeaayH B
HEaBTOHOMHOM HJIH aBTOHOMHOM pexuMe HHGOpMaluH, [OCTYNaweH oT
YCTPOHCTB AreHTCTBAa I COXPaHEHHSA WWIH HaOMIONCHHA HIHM IJIS H3MEPEHHH,
onpenensorcs B JJOMOMHHATENBHBIX MOJIOXKEHUAX.

Ilpy ycTaHOBIIEHHH CBA3H M Nepenaye HHGOPMAIHH, KaK 3TO MPEAyCMAaTPHBACTCs B
NYHKTE a. BbIIE, HAUIEXKAHM 00pa3oM YYHTHIBAETCA HEOOXOAHMOCTE obecneyeHHs
3amMTH HHPOpMALMH, ABIAIOMECH OOBEKTOM COOCTBEHHOCTH, HJIM KOMMEpPYECKH
YYBCTBHUTENIbHOH HHGOPMAalMH HIH TOH HHPOpPMAaLHH O KOHCTPYKUHH, KOTOPYIO
HUHnoHe3us cyntaer 0co60 YyBCTBHTEILHOH.

3AIIMTA KOHOHIEHIITUAJIBHOU HHOOPMALIMA
Cratpa 15

ATEeHTCTBO NOAJIEPXKHUBAET CTPOTHi pexkuM obecrneuyeHHs 3¢(eKTHBHOH 3alIMTHI OT
PaCKpLITHA KOMMEPYECKHX, TEXHOJIOrHYECKHX H MPOMBIINUIEHHBIX CEKPETOB H IpYyrof
KOH(QHUIEHIHANLHOH HHGOPMAIMH, KOTOpas CTAHOBHTCA €My H3BECTHOH, BKIIIOYas
TaKyl0 HHQOpPMANHIO, KOTOpas CTAaHOBHTCA H3BECTHOH ATEHTCIBY B XOJ€
ocylecTBlIeHHs HacTosmero ITporokona.

PC)KKM, O KOTOPOM TOBOPDHTCA B NYHKTE€ a. BBIIIEC, BKIIIOYA€T, B YaCTHOCTH,
MOJIOXKCHHA, OTHOCAIUHECA K.

1) oMM NPHHIMIAM M CBA3aHHHIM C HHMH MepaM No OOpalleHHIO C
KOHUAEHIIHaNbHOH HHbOpMaIHeH;

i) YCTIOBHAM HaiMa MEepCoHala, KacalomHMCA 3alIHTHl KOH(HIAECHIHANbHOH
HH(OpMalHH;

1i1) [poHenypaM B CIy4YasX HapyIIeHHH HIH @peanojaraeMbIX HapynICHHH
KOH(pHAEHIIHANbHOCTH.

PexxuM, 0 KOTOpPOM rOBOPHTCS B ITyHKTE a. BHIIIE, YTBEPXKOAETCA H NMEPHOAHYECKH
paccMmarpHBaercs CoBeToM.

IMPAJIOXKEHMUA
Crtatpi 16

Ipunoxenns k HactosmeMy IIpoTokoiy SBIAIOTCA €ro HEOTHEMJIEMOH 4acCThio. 3a
HCKJIIOYEHHEM LIENIEH BHECEHHA nonpaBok B IlpunoxeHus, Tepmud "IIporokon”, kak
OH ymoTpebiiieTcs B HacTOAMIEM HOKyMeHTe, o3Hauyaer IIporokon u Ilpunoxenus,
BMECTE B3ATHIE.

B nmnepeyeHr BHOOB IEATENBHOCTH, yka3aHHbIX B [IpunoxeHuw I, M nepeyeHs
obopynoBaHHs M MaTepHana, yka3aHHBIX B Ilpwioxenuu II, CoseroM Moryr
BHOCHTBCA TMONMpPaBKH MO0 peKoMeHaanuH co3naHHo# CoBerom paboueit rpymsl
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JKCIIEPTOB OTKPBITOIO COCTaBa. JIiobas Takas [IonpaBkKa BCTYIIAET B CHIIY YE€PE3
YETBIPE MECAIIA ITOCIIEC €€ NPHHATHA CoBeroM.

BCTYILJIEHHUE B CUJIY

Cratpa 17

Hacrosmuit IIpoToxon BcTymaer B culy IOCIE TOANHCAHHA TPeICTaBUTEISMH
HHnoHe3uH U AreHTICTBA.

I'eHepanbHBIH JHPEKTOp He3aMeINTENbHO HHGOPMHpPYET BCE roCyJapCcTBa - YJIEHBI
AreHTcTBa 0 10O0M 3asBJIEHHH O IPUMEHEHHH HacTosmero IIpoTokosna Ha BpeMEeHHOMH
OCHOBE M O €ro BCTYTUIEHHH B CHITY.

OIIPEJEJIEHHS

Cratps 18

Hnsa nenei Hactosmero I[IpoTokona:

a.

OTHOCSIQ.!HCCX K_SAACpHOMY TONJIHBHOMY IHKIY HAYYHO-HCCIEAOBATCIBCKHE H
ONBITHO-KOHCTPYKTOPDCKHE Qa60TbI O3HAYaKlT AOCATENBHOCTb, KOTOpasd KOHKPETHO

OTHOCHTCA K MoOOGOMy acmekTy pa3paboTKH mpolecca HIH CHCTEMBl I060ro M3
cleayoIero:

- KOHBEPCHH AJepHOr0 MaTepHaa,

- oboramieHus A1epHOro MaTepuana,
- H3TOTOBJICHHS SIEPHOTO TOIIMBA,
- PpEaKTopoB,

- KPHTHYECKHX COOPOK,

- nepepaboTKH AAepHOro TOIUIMBA,

- 06paboTkH (He BKIIOYAs MepeyNaKOBKH HIH KOHIAHLMOHHPOBaHHS, HE
IIpeXyCMaTPHUBAIOLIETO pa3fiefieHHsl JJIEMEHTOB, IUIA XpaHEHHs HIH
3aXOPOHEHHS) OTXOMOB CPEIHEr0 WIH BHICOKOTO YPOBHS aKTHBHOCTH,
COJIepXaIlIMX IUTyTOHHH, BRICOKOOOOraleHHbIH ypaH WiH ypaH-233,

HO He BKIIOYAIOT JOEATENbHOCTh, OTHOCAIIYIOCS K TEOPETHYECKHM  HIIH
byHIaMEHTaNbHBIM HayYHBIM HCCIICIOBAHHAM HIH K Hay4HO-HCCIIENOBaTENIbCKHM H
ONMBITHO-KOHCTPYKTOPCKHM ~ paboTaM MO  NpPOMBIIUIEHHHIM  NpHMEHEHHIM
PagHOM30TONOB, MEIWLMHCKHM, THIPOIOTHYECKMM H  CeNbCKOXO3AHCTBEHHBIM
IIPHMEHEHHM, H3YYEHHIO MOCIEACTBHH U4 3[I0POBbA H OKPYXAIOMIEH Cpeabl H IO
YCOBEpIIEHCTBOBAHHIO TEXHHYECKOr0 0OCTYXKHBaHHA.

[Inomiagka O3Ha4aeT TEPPHUTOPHIO, IPaHHLBI KOTOpoH omnpeneneHsl MHaoHe3uweH B
COOTBETCTBYIOIIEH  HHPOpMaMH O  KOHCTPYKIHMH  YCTaHOBKH,  BKJIIOYas
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OCTaHOBJIEHHYIO YCTaHOBKY, a TaKXXE B COOTBETCTBYIOIEH HH(OpMALUH O MECTE
HaxXOoXIEHHA BHE YCTAHOBOK, rie OOBIYHO HCNONb3yeTcs SAAEPHBI MaTepuan,
BKJIIOYAs 3aKPHITOE MECTO HaXOXIEHHA BHE YCTAaHOBOK, Ille paHee HCHOIb30BAICA
SNEepHBIH MaTepHan (KOTOphie OTPaHUYHBAIOTCS MECTAMH HaXOXKACHHA, II€ HMEIOTCH
ropsYde KaMephl HJIH OCYLIECTBIAIACH AEATEIBHOCTb, CBA3aHHAA C KOHBEPCHEH,
oborameHHeM, H3TOTOBJIEHHEM MY nepepaboTkoi ToIunBa). Ilnomanka Bxiogaer
TakKe BCe OOBEKTHI, COBMECTHO pa3MEIIEHHBIE C YIIOMSHYTHIMH BBHIIIE YCTaHOBKOH
HIH MECTOM HAaXOXAEHHA, C NeJbI0 MPEAOCTABICHHS MIH HCIOIb30BaHUA
CYLIECTBEHHBIX CpPEICTB OOecledeHHs, BIIIOYas: rops4yue kaMmepsl 111 o6paboTku
OOJTydEHHBIX MaTEpHAIOB, HE COAEp)KANIMX SAACpHBIA MaTepHal; YCTAHOBKHM i
00paboTKH, XpaHEHHsA H 3aXOPOHEHHA OTXOHOB; a TaloKe 3HaHHs, CBA3AHHBIE C
COIVIaCOBAaHHOH AEATENIPHOCTRIO, ompenencHHON HHIoHe3ueH B COOTBETCTBHH CO
CTaTheH 2.a.iv) BhINIE.

CHsTas ¢ 3KCITyaTallid YCTAHOBKA HJIH CHATOE C 3KCIUTYaTalMHM MECTO HaXOXJIEHHS
BHE _YCTaHOBOK O3HA4alOT OOBEKT MJIH MECTO HAXOXIEHHA, Ha KOTOPBIX
JEMOHTHpPOBaHbl HMJHM CHEJaHBl HENPHIOAHBIMH K OJKCIUTyaTallUH OCTaBLUHECS
KOHCTPYKIIHH M 000pyZOoBaHHE, BaKHbIE I ee(€ro) HCIOJIb30BaHHA, TaK 4YTO
OHa(OHO) He HCHOJb3YeTCA OJI1 XpaHEHHsA ANEPHOr0 MaTepHalla H He MOXET Aajee
HCIIONb30BaTbcAd A1 OOpalueHHs C SOEPHBIM MaTepHaloM, ero ob6paboTkH HIH
UCIONIb30BaHHS.

OcTaHOBJICHHAsA YCTAHOBKAa MJIM 3aKDBITOE MECTO HAXOXJEHHA BHE YCTaHOBOK
03HAYa10T 0OBEKT WIH MECTO HAXOXKAECHH, FIKCIUTyaTallus KOTOPKIX MpeKpameHa H 13
KOTOPBIX H3bAT AAEPHBIH MaTepHall, HO KOTOpbIE HE CHATHI C IKCILTyaTallHH.

Bricokoo6orameHHbI# ypaH o3HadaeT ypaH ¢ oborameHHeM HO H30TOMy ypaH-235
20% unu BHIOIE.

Ot160p npob okpyxkaromie cpebl B KOHKPETHOM MECTE HaXOxJIEHHs O3HadaeT oTbop

npo6 okxpyxaromeR cpelsl (HanpuMmep, BO3MyXa, BOIbI, PAaCTHTEIbHOCTH, MOYBHI,
3arpsA3HEHHi) B  ONpEJeNIeHHOM  AreHTCTBOM  MECTE€  HaXOXIEHHA H
HEMOCPEACTBEHHOH GJIM30CTH OT HETO C LENbIO CONEHCTBHS ATEHTCTBY B OATOTOBKE
BBIBOAOB 00 OTCYTCTBHH HE3asABJIEHHBIX SOEPHOTO MaTepHana HIH SAEPHOM
IeATeNbHOCTH B 3TOM ONPEJEIEHHOM MECTE HaXOKIEHHA.

Ot6op npob okpyxaromei cpenp! Ha OGIIHPHON TEPPHTOPHH O3Ha4YaeT oT6Op Npob

OKpyXalomlell cpeibl (HampHUMep, BO3ayXa, BOIbI, pPAaCTHTEILHOCTH, TMO4BHI,
3arpA3HEHHH) B psAle ONpeHeNeHHBIX ATEHTCTBOM MECT HaxXxOXAEHHS C LEJbIo
coneHCcTBHA ATEHTCTBY B NOIrOTOBKE BBIBOOOB 00 OTCYTCTBHH He3asBJIEHHEIX
ANEpHOTO MaTepHala WIH SIePHOM NeATeNbHOCTH Ha OOIIHPHONH TEPPUTOPHH.

AnepHelfi MaTepHan COINIAaCHO OMNpedeleHHI0, AaHHOMY B cTaThe XX VYcTaBa,
O3HayaeT J1000H HCXOOHBIH MaTepHal WIH J060H CrelHanbHbIH pacmIeIULIOMMNACT
Marepuai. Tepmun "HCXOAHBIH MaTepHan" He OOKEH TOJNKOBAaThCA Kak
NPUMEHAIOWMUACS K pyde MJIH orxoJaM pyasl. Jlioboe ompeneneHHe, NaHHOE
CoBeroM B COOTBETCTBHH co cTaTtheif XX YcraBa AreHTCTBa MOCHE BCTYIUIEHHS B
cury Hactosmlero IIporokoma, koTopoe pacmiMpsieT CHHCOK MaTepHaloB,
CYUHUTAIOUIMXCA MCXOAHBIM MAaTEPHAIIOM HIH CHEUHANBHBIM pacCIIEIUIAIOMMMCS

13



MaTepHallOM, BCTYIIAET B CHIIy B COOTBETCTBHHM ¢ HAacTOAIMM IIpOTOKONOM TONBKO
nocne npuHaTus UHaoHesnei.

1. Y cTaHOBKA O3HAYaeT:;

i) pEeaKkTop, KpHTHUYeCKyl0 cOOpKy, 3aBod 110 KOHBEPCHHM, 3aBod IIO
H3TOTOBJIEHHIO, NepepabaThIBAIOUIYI0 YCTaHOBKY, YCTAaHOBKY AJIA pa3felicHHUs
H30TOIOB HJIM OTAENbHOE XPAaHHWIHILE; HIIH

ii) noboe MeECTO HaXOXIEHHA, TAe OOBIYHO HCMONb3YeTCa SAACPHBIH MaTepHal B
KOJIM4YECTBAX, NPEBHIIIAIONINX OAXH 3P PEKTHBHBIH KHIOTPaMM.

J- Mecto HaxoXJieHHs BHE YCTAHOBOK O3HayaeT nwoboi obbexkr unm moboe MecTo
HaXO0XIEHHSA, KOTOphle HE SABIAKTCH YCTAHOBKOH, M TIle OOBMMHO HCMONb3YeTCH
SOEPHBIA MaTepHal B KOJIHYECTBAaX, PaBHBIX ONHOMY 3((EKTHBHOMY KHIOTpaMMYy
HJIH MeHee.

B YAOCTOBEPEHHUE YEI'O Huxenoamucamuecs, JOJDKHBIM oOpa3oM Ha TO
YIIONHOMOYEHHBIE COOTBeTCTBEHHO [IpaBurensctBoM Pecrybnukum Hunosesun u CoseTroMm
ynpasaomux MeXIyHapoJIHOIO areHTCTBa [0 aTOMHON SHEPrHH, MOANHCATH HACTOAIMIHM
JlonoNHUTENbHEIH IPOTOKOI.

COBEPUIEHO B Bene 29 centa6ps 1999 rona B aByX 3K3eMIUIgpax Ha aHIJIHMHACKOM
A3BIKE.

3a PECITYBJIMKY HHOHE3HIO 3a MEXXIITYHAPOAHOE ATEHTCTBO ITO
ATOMHOY SHEPTUH

(noanuce) (moamuce)

P.U. Pymnau Cepuatmamka Moxamen Dnvbapaneit

IToCTOAHHBIN NIPEACTaBUTEND I'eHepanbHBIA JHpEKTOP
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iii)

Vi)

vii)

MPHUJIOXEHHE 1
NEPEYEHb BUJOB AEATEJIBHOCTH, O KOTOPBLIX TOBOPHUTCA

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

H3sroToBneHne poTopHbIX TpY6 s eHTpHGYT MM cOOpKa ra3oBbIX LEHTPHOYT.

POTOQHBIC !nyibl I QBHIQHQYI O3Ha4Yal0T TOHKOCTE€HHBIE IHJIHHIPBI, ONTHCAaHHE

KOTOpBIX NpuBeneHo B pasaene 5.1.1 b) ITpunoxenus II.

T'a3oBble NEHTpH(YIH O03HAYaIOT LEHTPHYTH, ONHCAHHE KOTOPHIX NPHBEAEHO BO
BBOJIHOM 3aMe4aHHuH K paszaeny 5.1 Ipunoxenus II.

HsrotoBnenue nuddy3HoHHBIX GapbepoB.

[nddy3vonnrie 6apbephl 03HaYaIOT TOHKHE IIOPHCThIE (HUIBTPhI, OMHCAHHE KOTOPBIX
npuBeaeHo B pasaene 5.3.1 a) [punoxenns 11

H3roToBnenne win c60pka CHCTEM, HCIIONB3YIOUIHX J1a3ephl.

CHcTeMBl, HCIOIB3YIONIHE JIa3€Phl, 03HAYAIOT CHCTEMBI, BIUIIOYAIOUIHE T€ NPEAMETHI,
ONHCaHHe KOTOpBIX NpHBeAeHO B pasaene 5.7 [Ipunoxenns II.

H3rotoBnenue win c60pKa 3JICKTPOMArHUTHLIX CENAapaToOpOB H30TOMOB.

3neg;pomar HHTHBIC CCIIApATOPbl H30TONOB O3HAYAKOT TE€ IPEIMETBI, O KOTOPBIX

roBoputca B pazaene 5.9.1 Ipunoxenus Il 1 xoTophle conepxaT HCTOYHHKH HOHOB,
OMHCaHHE KOTOPHIX NMPHBEAEHO B paszene 5.9.1 a) [Ipunoxenus II.

H3roToBnenne Wi c6opka KOJIOHH HIH 3KCTPAKIIHOHHOTO 000pyIOBaHHA.

KONOHHBI MNH 3KCTpakIIMOHHOE 00OpyJOBaHME O3HA4YalOT T€ NpPEeIMETH], ONMHCaHHE
KOTOphIX IpHBeAEeHO B pazlenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
IIpunoxenns II.

H3rorosnenne Pasa€IHTCIbHBIX conel HIIH BHXPEBBIX prﬁOK AnAa
A3pOIHHAMHYCCKOTIO oboranieHus.

PaspenuTenpHble COMia MM BUXPEBbIe KH a’pOoJAHHAMHMYECKOro oborameHus
O3HAYal0T pa3leNuTeNbHbBle COMIa M BHXpeBble TPYOKHM, ONHMCaHHE KOTOPHIX
NPHBEACHO COOTBETCTBEHHO B pa3zaenax 5.5.1 u 5.5.2 INpunoxenus 1.

Usroropnerue win c60pka CHCTEM TeHEpalHH yPaHOBO# IUIa3MBI.

CHcTeMbl _reHepallHH YPaHOBOH Ija3Mbl O3HA4YalOT CHCTEMBl UL TeHEpalHH
YPaHOBOH ILTa3Mbl, ONIMCAaHHE KOTOPHIX ITpHBEAEHO B pasaene 5.8.3 IIpunoxenus 1.




viil)

X1)

Xii)

Xiii)

Xiv)

XxVv)

H3rotoBneHne HMpKOHHEBHIX TPYO.

LlupkoHueBbie TPYOBI O3HaYyal0T TPyObl, ONMCaHKE KOTOPBIX NPUBEAEHO B pa3zene 1.6
Ipunoxenus II.

HpOPI3BOIICTBO HJIHM NTOBBIIIEHHE Ka4eCTBA TSHKEJIOM BOIBI HIH IICﬁTCpPIﬂ.

Tsbxenas BOfa MM AEHTEPHH O3HAYAIOT NEHTEPHH, TAOKENYIO BoAy (OKCHI aeHTepus)
H moboe Apyroe coeIWHEHHE NeHTEepHs, B KOTOPOM OTHOIUEHHE YHCII2a aTOMOB
IeHTepHs K YHCITY aTOMOB Bogopoda npessimaet 1:5000.

H3srotonenue rpaduTa s1epHOH YHCTOTHI.

I'padut saepHO# YHCTOTHI O3HaYaeT rpaduT, YyPOBEHb YHCTOTHI KOTOPOTO BHIIIE, YEM
5 MHJUIHOHHBIX YacTeH 60pHOro S3KBHBANIEHTa, a INIOTHOCTD peBsimiaeT 1,50 r/em’.

H3rorosneHne KOHTEHHEPOB W11 00Y4EHHOIO TOIJIHBA.

KoHtefinep 111 OGIyYEHHOrO TOIUIHBA O3HAYaeT €MKOCTh I TEPEBO3KH H/HIH
XpaHEeHHs OOJY4eHHOTrO TOIUIMBA, OOECMEYHBAIOUIYI0 XHMHYECKYIO, TEIUVIOBYIO H
paMallHOHHYIO 33LIMTY, a TakkKe OTBOJ TelUla paclaja BO BpeMs IMEpEMEIICHHS,
IIEpEBO3KH H XpaHEHHS.

H3roToBiieHHe peaKTOPHBIX YNPaBIAIOMIHX CTEPXKHEH.

PeakTopHBIC YNpaBAAIOMIME CTEPXKHU O3HAYAOT CTEPIKHHU, ONMUCAHHE KOTOPBIX
npuBeneHo B pasaene 1.4 Ipunoxenus 1.

H3roToBneHne 6€30nacHBIX ¢ TOYKH 3pEHUS KPHTHYHOCTH 6aKOB M pe3epByapoB.

be3onacHple ¢ TOYKH 3PEHHA KDHTHYHOCTH 6akuH U PE3€PBYAPBI O3HAa4YaKT TC

IpenMETH], ONMCaHHE KOTOPBIX IIPHBEJEHO B pasaenax 3.2 u 3.4 IIpunoxenus I1.
H3roToBnenne MamMH Ans pyokH 06JydeHHBIX TOIUTMBHEBIX 3JIEMEHTOB.

MamuHb u1g pyOkH 00JyYEHHBIX TOIIMBHBIX IEMEHTOB 03Ha4aloT o60OpynOBaHHE,
OIMCaHHe KOTOPOro npuseseHo B pazaene 3.1 Ilpunoxenns II.

CoopyXeHue rops4ux kamep.

Topsure kaMephl 03HAYal0T KaMepy HIIH COeAMHEHHBIE MKy co00# kaMephbl OGLIUM
06beMOM He MeHee 6M°, CHabXeHHbIE 3aIMTOI, paBHOH HJIH INpeBbIIAKOIIEH
s3ksHBaneHT 0,5 M OeToHa IIOTHOCTBIO 3,2 r/eM® wnm 6onee, yKOMIIJIEKTOBaHHbIE
o6opynoBaHHEM [UI MPOBEACHHA ONEPAlMii C HCNONb30BAaHHEM IUCTAHUMOHHOIO
yIpaBJIeHHs.



IMTPUJIOXXEHHME 11

INEPEYEHDb COT'JTACOBAHHOT'O OBOPYJOBAHHUA U HEAJEPHOI O MATEPUAJTIA

1.1.

1.2.

U1 OTYETHOCTH OB 3KCITOPTE U UMITIOPTE B COOTBETCTBHH

CO CTATBHEH 2.A.1X)

PeakTopsl H peakTopHOEe 000pyI0oBaHHe
KoMNieKkTHbIE siiepHbIe peaKTophI

SlpepHble peakTOpPH, CrnocoOHble paboTaTh B peXHME KOHTPOIHpYyeMOH
CaMONOANCPKHUBAIOIIEHCS ILENMHOH peakuWH [ACNeHHsA, HCKIIoYas peakTopbl
HY/eBOH MOILHOCTH, KOTOpble ONpENCIAIOTCS KaK PpEaKTOpbl C IPOEKTHBIM
MAaKCHM@JIbHBIM YPOBHEM IPOHM3BOJACTBAa IUTYTOHHA, HE IIPEBBILAIONIHM
100 rpaMmMoB B roz.

ITOACHUTEJIbBHOE 3AMEYAHUE

"SlnepHblil peakTop” B OCHOBHOM BKJIIOYAET Y37ibl, HAXOISILMECH BHYTPH KOpITyca
peaKkTopa MJIH HENOCPEACTBEHHO NMPHMBIKaIONIHe K HeMy, 060py10BaHHE, KOTOpOe
KOHTPOJIMPYET YpOBEHb MOIIHOCTH B aKTMBHOH 30HE, H KOMIOHEHTHI, KOTOpHIE
0ObLIYHO ColepKaT TEIUIOHOCHTENb IIEPBOTO KOHTypa aKTHBHOH 30HBI pEakTopa,
HJIH BCTYTIAIOT C HUM B HEMOCPEICTBEHHBIH KOHTAKT UIIH YTIPABIIAIOT HM.

He npeamnonaraercs HCKIIOYEHHE pEAKTOPOB, KOTOphIE HaUIeXKamIHM oOpa3om
MOTIH OBl NOABEPTHYTbCS MOIMGHKAIMM IUIf IPOHM3BOACTBAa 3HAYHTENBHO
6onmpmiero konHyectea, 4eM 100 rpamMmoB miyroHHs B roa.  Peakrtopsl,
NpeAHa3sHaYeHHBIE 1A IUIMTEIbHOH 3KCIUTyaTallMd Ha 3HAYHTENbHBIX YPOBHAX
MOILHOCTH, HE3aBHCHMO OT CTENICHH HX BO3MOXHOCTEH NMPOH3BOJCTBA ILUTyTOHHS,
He pacCMaTpHBaIOTCA KaK "peaKkTophl HyJI€BOH MOIIHOCTH".

Peak'ropnue Kopnyca BbICOKOI0o JaBJICHHA

MerauiyeckHe Kopmyca B cOOpe HIM MX OCHOBHBIE YacCTH 3aBOJCKOTO
H3TOTOBIICHHUS, KOTOPBIE CIELHANbHO IIPEIHAa3HAY€Hbl WIH ITOATOTOBJIEHBI IS
pa3sMENICHUA B HUX aKTHBHOH 30HBI ANCPHBIX PEaKTOPOB, Kak OHH ONpeeiIeHbl B
myHKTe 1.1. BbIlIE, H CIOCOOHBIE BRLAEPKHUBaTh paboyee NaBleHHE TENIOHOCHTEIA
NEPBOTO KOHTYpA.

IMMOACHUTEJIbBHOE 3AMEYAHHWE

BepxHss mnnuTa KOpHmyca BBICOKOrO JaBNE€HHS PEaKTOpa OXBAaTbIBAETCA
IMyHKTOM 1.2 Kak OCHOBHas, 3aBOJICKOTO H3TOTOBJIEHHS, YaCTh KOPITYCa BHICOKOTO
JaBJIEHHS.

BHyTpeHHHE 4acTH peakTopa (HanmpHMep, MOANEPKHBAIOIIHE KOJNOHHBI H IUTHTEHI
aKTHBHOH 30HBI H JpYTHE BHYTPEHHHE YaCTH KOPITyCa, HanpasJsiouHe Tpyos! Ans
PEryJIHpYIOIHX CTEP)KHEH, TEIUIOBbIE 3KpaHbl, NEPETOPOOKH, TPYOHbIE PEIIETKH
aKTHBHOM 30HBI, INAacTHHBl Juddy3opa H T.A4.) OOBIYHO INOCTABIAIOTCH
NOCTaBIIMKOM peakTopa. B HEKOTOpHIX CloydyasX ONpeneneHHble BHYTPEHHHE
ONOpHbIE KOMIIOHEHTHl BIKJIIOYAlOTCA B HM3TOTOBIEHHE KOpIyca BBICOKOTO



1.3.

1.4.

15.

1.6.

OaBJIEHHS. OTH NpeOMeTHl SBIAIOTCS JOCTaTOYHO BaXXHBIMH C TOYKH 3PEHHS
0€30MMaCHOCTH M HaIeXHOCTH 3KCIUIyaTallHH PEeakTOpOB (H CIIENOBATENbHO, C
TOYKH 3pPEHHs TapaHTUHHBIX O0OA3aTENBCTBE M OTBETCTBEHHOCTH IIOCTaBHIMKA
peakTopa), YTOOBl MX IIOCTAaBKa BHE PaMOK OCHOBHOTO COTJIAILIEHHA O MOCTaBKe
CaMoOro peakTopa He cTana Obl OOBIYHON MpakTHKOH. Ilo3TOMy, XOTS OTAENbHald
IIOCTABKA 3THX YHHKAIBHBIX, CIIELHAIBHO NpeJHa3HAYEHHBIX H MTOArOTOBIEHHBIX,
BOXHBIX, KPYNHBIX H JOPOTOCTOAIINX IIPEeOMETOB He oOs3aTenbHO Oynert
paccMaTpHBaThCs Kak BblMajaromas M3 cdepbl HHTEPECOB, TakKoH CHocob
IIOCTAaBKH CYHTAETCA MaJIOBEPOATHBIM.

MamuHsI A1 3arpy3KH H BBITDY3KH P€AKTOPHOTIO TOILIHBA

ManunynaropHoe  obopynoBaHHe, CIEeUHaldbHO  INpelHAa3Hau€HHOE  HIH
NOATOTOBJIEHHOE /A 3arpy3KH HJIH H3BJIEYEHHS TOIUIMBA H3 SNEPHBIX PEaKTOPOB,
KaK OHH ONpeHeNieHB B NMyHKTe 1.1. BhINIEe, KOTOPOE MOXKET HCIIOJNB30BAThCA,
KOTrJa peakTop HaXOAWTCA II0J Harpy3kod, HIH o00lagaer TeXHHYeCKHMH
BO3MOKHOCTAMHM [ TOYHOTO IIO3HLIMOHHPOBaHMS HIH OpHEHTHPOBAHHS,
TIO3BOJIAIOIIMMH NIPOBOJHTh Ha OCTAHOBJIEHHOM pEaKTOpe CIOKHEIE paboTHI IO
neperpy3ke TOIUIMBA, NMpPH KOTOpBIX OOBIYHO HEBO3MOXHBI HENOCPEACTBEHHOE
HabJI0IeHNe WK NPAMOH JOCTYN K TOIUIMBY.

PeaKkTOpHBIe YNPABJIAIOLIHE CTEPKHH

CTep)KHH, CIICIHAIBHO NMPE€AHA3HAYEHHREC HIIH MMOATOTOBJIEHHAIC NJ1A YIIPABJICHHA
CKOpOCTBIO PEAKUHH B ANEPHBIX PEAKTOpPAX, KAK OHH OIIPEACIICHBI B ITYHKTE 1.1.
BBIIIE.

NMOACHUTEJIbHOE 3AMEYAHHUE

Crona xe BKJIIOYAIOTCA, IOMHMO 4YaCTH, MIOTNOMAKMEH HCﬁTpOHbI, €€ OIIOPHBIC H
IIOABECHBIC KOHCTPYKUHH, €CIIH ITOCTAaBKA IIPOM3BOAHTCA pa3aeiIbHO.

PeakTopHbie TPYOBI BLICOKOI0 AaBJICHUSA

TpyObl, KOTOpBlE CIEUHANBHO IIpeAHa3HauyeHbl HIH IOATOTOBJEHBI A
pa3MelIeHHs B HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCHTEA NEPBOro KOHTYpa B
peaKTopax, Kak OHH omnpelesieHbl B MyHKTe 1.1. BhIe, NpH paboyeM NaBJICHHH,
npepsimaronieM 5,1 MIla (740 byuTt/kB. OroitM).

IMpkoHHeBBIe TPYOBI

TpyOs! niu c60pkH TpyO H3 METAUINYECKOTO IIMPKOHHS HIIH €TO CIUIaBOB, [0 BECY
npeppiwatonme 500 kr B TeyeHHe MoOOro 12-Mecs4HOro IepHona, KOTOpHIE
CHEelHanbHO TNpEeNHa3HAYEHbl HIH IIOATOTOBIEHBI [ HCIOJB30BaHHA B
peakTopax, KaKk OHH OIpelesieHsl B MyHKTe 1.1. BhIlIe, H B KOTOPBIX OTHOILIEHHE
0 Becy radHys K HHpKOHHIO MeHbIEe 9eM1:500.



1.7.

2.1.

2.2

Hacocbl IepBoro KOHTypa TeNnJOHOCHTeJIs

Hacocsl, ciennanbHo npeJHa3HaYeHHbIE HIIM NOATOTOBIEHHBIE A1 MMOAJEPXKAHHUA
UHMPKY/AUUH TEIUIOHOCHTENA IEPBOIO0 KOHTYpPa SIEPHBIX PEaKTOPOB, KaK OHH
ompefeneHsl B TyHKkTe 1.1. BhIILIE.

NNOACHHUTEJIbHOE 3AMEYAHHE

CrienHaibHO TpeJHa3HAYEHHbIE WM TMOJATOTOBJIEHHbIE HACOCHl MOTYT BKJIIOYAaTh
CIIOXHBIE, YIUIOTHEHHblE HIH MHOTOKPAaTHO YIUIOTHEHHBIE€ CHCTEMBI UIA
MpEeJOTBpAlleHHs YTEYKH TEIUIOHOCHTENIA IIEPBOTO KOHTYpa, TepMeTHYHbIE
HacoChl M HacOChl C CHCTEMaMH MHEpPLUHAIbHOH MacChl. JTO oOnpenencHHe
Kacaercsi HaCOCOB, aTTeCTOBaHHBIX MmO knaccy NC-1 unu 3KBHBaJICHTHHIM
CTaHJapTaM.

HesizepHble MaTepuaasl AJIsl peaKTOpoOB
JeHTepuii U TAXeIaa BOAA

JekTepuit, Tsokenas Boma (OKHCh HeHTepHs) H moboe Apyroe CoeaHHEHHe
JeHTepHsa, B KOTOPDOM OTHOIIECHHE AEHTEpPHA K aToMaM BOAOpPOJA NpeBbIIIAET
1:5000, npenHa3HayeHHbIE AJIA HCIIONb30BAaHHA B AJEPHBIX peaKTOpax, Kak OHH
omnpeneneHsl B MyHkTe 1.1. BhIIIE, B KOJIHYECTBaX, NpeBbimarmux 200 xr aToMoB
aeiTtepus s moOoit  OAHOH CTpaHBI-MoOJNy4aTelns B TedeHHE J1060ro
12-mecsyHOTO NMepHoa.

S nepHo-uncThiil rpaguT

I'padut, HMelommMiA CTeMeHb YHCTOTHl BHILE S-MH/UIMOHHBIX OOpPHOrO
3KBHBAJIEHTa, C IUIOTHOCTBIO Oonbmie uyem 1,50 I‘/CM3, npeaHa3HaYCHHBIH 1A
HCITIONIb30BAHMA B AIEPHBIX PEaKTOpaxX, Kak OHH ompelesieHHl B MyHKTe 1.1 Bhime,
B KOJIMYECTBaX, MPEBBIMIAOIIHX 3x10* xr (30 MeTpHYECKHX TOHH) Ans THO6OMH
OIHOH CTpPaHBI-NIONyYaTes A B TEYCHHE JIKO0ro 12-MecIYHOro NeprHoaa.

INTPUMEYAHUE

Jna uemed 3KCIMOPTHOrO KOHTPOJIA IIPAaBHTENBCTBO oOnpeaenser, OyayT IH
9KCTIOPTHBIE MApTHH COOTBETCTBYIOLIETO BBIIIEYKAa3aHHBIM XapaKTEPHCTHKaM
rpaduTa HCIIOJIB30BaThCA B SAEPHBIX PEaKTOPaX.

YcraHoBkH s mepepaboTkH 00Jdy4eHHBIX TOINIMBHBIX 3JIEMEHTOB H
o0opynoBaHHe, CNELHAJbLHO MNpeXHAa3Ha4YeHHOEe MJH MNOXrOTOBJIEHHOEe IJIA
ITOFO

BBOJHOE 3AMEYAHHUE

IIpu nepepaboTke 0GMyd4eHHOrO ANEPHOrO TOIUIMBA ILUTYTOHHI H YpaH OTAEJAITCA
OT BBICOKOAKTHBHBIX NPOAYKTOB AEJIECHHA H APYTHX TPAHCYPaHOBBIX 3JIEMEHTOB.
Jns Takoro pasgeneHHs MOTYT HCIOJB30BaThbCA pa3IMYHBIE TEXHOJOTHYECKHE
NPOUECCHI. Onnako co BpeMeHeMm mnpouecc "Ilypexc" cran HaubGonee
paclpoCTpaHEHHBIM H IIPMEMJIEMBIM. OTOT IIPOLECC BKIIOYAET pacTBOpEHHE
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OOy4yeHHOr0 AJEpHOTO TOIUIMBA B Aa30THOM KHCIOTE C IOCJIEAYIOLIHM
BBIIEJCHHEM YypaHa, IUIYTOHHAI M TPOOYKTOB JeNeHHA  OKCTpaKLHeH
PacTBOpUTENIEM C NIOMOLBIO TpHOyTHIIQOC]aTa B OpraHMuecKoM pazbaBurene.

TexHonoruyeckue TIpoLECCHl HAa pa3jJH4YHBIX YCTaHOBKax THma "Ilypekc"
aHAJIOTHYHBI H BKJIOYAIOT: H3MeEJbYEHHE OGJIy4EHHBIX TOIIMBHBIX 3JIEMEHTOB,
pacTBOpPEHHE  TOIUIMBAa,  OJKCTPaKUHIO  pAacTBOpHTEIEM H  XpaHEHHe
TEXHOJIOTHYECKOH XHMIAKOCTH. MoeT MMeTbcs Takke o0OOpynAoBaHHE 1A
TEINJIOBOH JEHHUTPALlMH HUTpPAaTa ypaHa, KOHBEPCHM HHTpaTa IUIYTOHHA B OKHCh
WIH METajl, a TakkKe A 06paboTKH >XMAKHX OTXOIOB, COAEPXKAIIHX HMPOITYKTHI
JleJIEHHs, 10 MOMy4eHHs GOPMBI, IPHTOIHONH U NMPOAOIDKHTENBHOTO XpaHEHHA
UM 3axopoHeHHa. OnHaKO KOHKpETHBIE THIIBI M KOHQHrypauus o6opynoBaHHA,
BBINOJIHAIOIETO 3TH (QYHKIMH, MOTYT Pa3sNH4aThCcAd Ha Pa3IHMYHBIX YCTaHOBKaX
tHna "Ilypekc" MmO HECKOJIBKHM IPHYHHAM, BKIIOYAas THIBI M KOJIUYECTBO
OOTy4yeHHOro  ANEpPHOr0  TOIUIMBAa,  NoJnexamiero  mnepepabotrke, U
[IpeArnosaraeMbpli IpPOLIECC OCAaXKAECHUA H3BJIIEKAEMBIX MATEPHAIOB, a TaKXkKe
OpUHUHMIB obecnieyeHHs ©6€30MaCHOCTH M TEXHMYECKOTO OOCITY)KMBaHHA,
NPUCYIIHE KOHCTPYKUHH NaHHOH 0OCTaHOBKH.

"YcTaHOBKa WIS NepepaboTKH OO6JIy4EHHBIX TOIUTHBHBIX 3JIEMEHTOB" BKIIIOYAET
060pyn0oBaHHE H KOMIIOHEHTHI, KOTOPhle OOBIYHO HAXOAATCA B NPSAMOM KOHTAKTE C
0OTy4eHHBIM TOIUIHBOM H OCHOBHBIMH TEXHOJIOTHUECKHMH NIOTOKAaMH AAEPHOIO
MaTepHalla i IPOAYKTOB JIEJIEHUS, U HETTOCPEACTBEHHO YIIPABJIAIOT UMH.

3TH mnpolecchl, BKIOYas IIOJIHBIE CHCTEMBI U1 KOHBEPCHH IUIYTOHHS H
IIPOU3BOACTBA METAUIMYECKOTO IUTYTOHHSA, MOTYT ObITh MIEHTHQHIMPOBAHBI IO
MepaM, INpHHHMaeMBIM [UIS TPeIOTBpAallleHHA OMacHOCTEH B CBA3H C
KPHTHYHOCTBIO (HampHMep, MepaMH, CBA3aHHBHIMH C reoMeTpHeii), oOIydeHHeM
(HanpuMep, ITyTeM 3alllUThl OT OOIyYEeHHA) H TOKCHYHOCTBIO (HalmpuMep, MEpaMH
10 YIOEPHKAHHIO).

Ilpeamersl 0060OpynoBaHMSA, Ha KOTOpHIE, KaK CYMTaeTci, paclpOCTpaHAETCA
3HayeHHe ¢passl "M 06OpynoOBaHHe, CNELHAIBHO TpeJHAa3HA4YEHHOE HIIH
IIOATOTOBNIEHHOE" A nepepaboTKu  OOMyuyeHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIKOYAIOT:

MauwnHbl 115 py6KkH 06,1y 4€HHbIX TOILIHBHBIX 31eMeHTOB
BBOJHOE 3AMEYAHHE

Jto 060opynoBaHHE HCIONB3YETCA AJA BCKPHITHA OOONOYKH TOIUIMBA C LIEJIBIO
IOCJIEIyFOILIETO PacTBOpEHHUs OOJIydEHHOrO AfepHOro Martepuaia. Kak mpasurno,
UCIIONB3YIOTCA CIEHNANbHO NpenHa3HaYeHHble, CKOHCTPYHPOBaHHLIE IJIA pyOKH
MeTajUla YCTPOHCTBA, XOTA MOXET HCIONB30BaThcd M Oonee coBepIIEHHOE
obopynoBaHue, HaITpHMEp JIa3€PHI.

IIHCT&HIIHOHHO YIIpaBiIa€MoO€ o6opy1103a}me, CIICIHAJIBHO NMpE€AHa3HAYE€HHOC HIIH
NOArOTOBJICHHOC Ul4 HCNOJIb30BAHHs HAa YCTaHOBKE I1IO nepepa6on<e, KaK OHa
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olpezelieHa Bbllle, Ul pe3KH, pyOKH HIIH Hape3KH cOOpOK, ITyYKOB HIIH CTEpXHEH
00JIy4EeHHOT0 SEpHOTO TOIIHBA.

AucconbBepsbl
BBOJHOE 3AMEYAHHUE

B aucconbBepbl 0OLIYHO MOCTYMaeT H3MelbUYeHHOEe OoTpaboTaBluee TOMIMBO. B
3THX O€30MacHEIX C TOYKH 3pEeHHA KPHTHYHOCTH pe3epByapax oOiydeHHBIMH
ANEpHBIH MaTepHaJl pacTBOPAETCA B a30THOH KHMCNOTe, H OCTaloluHecs o6peskH
000J104€K BHIBOAATCSA H3 TEXHONOTHYECKOTO MOTOKA.

Be3omacHbie ¢ TOYKM 3pEHHS KPHTHYHOCTH pe3epByapbl (HalmpHMep, Maloro
JHaMeTpa, KOJbLIeBble HIH MNPAMOYTOJbHBIE pe3epBYyaphl), CHNELHaILHO
NpeqHa3HauYeHHbIE WIH MOATOTOBJIEHHbIE U1 HCIIOJNB30BAaHHA Ha YCTaHOBKE IO
nepepaboTke, Kak OHH ONpeleNIeHbl BbINIE, AJA PacTBOpEHHA OOIY4EHHOTO
AJEPHOTO  TOIUIMBA,  KOTOpble  CHOCOOHBI  BHIAEPKHMBATL  TOPAYYIO,
BBICOKOKOPPO3HOHHYI0 JHIKOCTB H MOTYT MOMCTaHLIMOHHO 3arpyXaTbCi H
TEXHHYECKH OOCITyKHBaThCA.

IKCTPAKTOPLI M 060pYyI0BaHHE /11 SKCTPAKIHHE PACTBOPHTEIeM
BBOJHOE 3AMEYAHUE

B 3KCTpakTOpH ¢ pacTBOPHTENIEM MOCTYNAeT KaK pacTBOp 0OJY4EHHOTO TOIMJIHBA
H3 JIMCCOJIbBEPOB, TaK H OpraHH4YeCKMH pacTBOp, € IOMOMIIBIO KOTOpPOro
pa3zeNsioTCs ypaH, IUIyTOHHH M npoxykThl neneHHa. OOopymoBaHHe s
3KCTPaKIHH PaCTBOPHUTENIEM OOBIYHO KOHCTPYHPYETCA TaKHM 00pa3oM, YyToObl OHO
YOOBJIETBOPSUIO KECTKHM JKCIUTyaTalHOHHBIM TpeOOBaHHAM, TakHM, Kak
IUIMTENBHBIH CpPOK CNyXObhl 0e3 TeXHHYecKOoro OOCHYy)KMBAaHHSA HIIH JIETKas
3aMEHAEMOCTh, POCTOTAa B 3KCIUTyaTallMH H YTIpaBJIEHHH, a Takke rHOKOCTh B
OTHOILIEHHH U3MEHEHHA NTapaMeTPOB MpoHecca.

CrneuuanpHO mpeAdHa3Ha4eHHblE HAH IOATOTOBIEHHBIE O3KCTPAKTOPHl €
pacTBOpMTENIEM, TakHe, KaK HacaJo4yHble HIH MylbCAHOHHBIE KOJIOHHBI,
CMECHTENbHO-OTCTOMHBIE aNNapaTbl HJIH LHEeHTpoOEeKHbIE KOHTAKTHBIC almnapaThl
U1l HCIONB30BaHMA Ha YCTaHOBKe M0 00paboTke O0O6JIy4eHHOro TOIUIMBA.
DKCTPaKTOpbl C PacTBOPHTENEM IOJDKHBI OBITh YCTOHYHBBI K KOPPO3HOHHOMY
BO3ICHCTBHIO a30THOH KHCIOTHL.  DKCTPakTOphl C pacTBOpHTENEM OOBIMHO
H3rOoTaBIHMBAIOTCA C COOMIOICHHEM YPE3BhIMAiHO BHICOKMX TpeOOoBaHHH (BKIIOYAsA
IIPUMEHEHHE CIeHHAIbHBIX METONOB CBapKH, HHCIEKIHH, obecreyeHHe H
KOHTPOJIb Ka4ecTBa) H3 MAJOYITIEPOAMCTBHIX HEPKaBEIOHNIMX CTajned, THTaHa,
LIHUPKOHHA HIIH JPYTHX BBICOKOKa4eCTBEHHBIX MaTE€PHAJIOB.
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XHMHYECKHE pe3epBYyaphl A/ BbIAePKHBAHUA HIH XPaHEHHS
BBOJHOE 3AMEYAHUE

Ha o9Tane 9kCTpakuMH  pacTBOpHTENEM 00pa3ylOTCs TpPH  OCHOBHBIX
TEXHOJIOTHYECKHX IIOTOKAa JXHUAKOCTH. PesepByapsl M1s BBLOEPKHBAHHA HIIH
XpaHEHHsA HCMONb3YIOTCS B JAanbHeHmed o6paboTke Bcex Tpex IOTOKOB
Clle IyIoIMM 06pa3oM:

a)  pacTBOp YHCTOrO a30THOKHCIIOTO YpaHa KOHLIEHTPHPYETCS BbIIIApHBAaHHEM
H IPOHMCXOIHMT MpoLecC ISHUTPALHH, T OH MpeBpamaeTcd B OKCHI ypaHa.
JTOT OKCHJ MOBTOPHO HCIOJB3YETCS B AACPHOM TOIUIMBHOM LIMKJIE;

b)  pacTBOp BBICOKOAKTHBHEIX MPOXYKTOB JeJIEHHA OOBIYHO KOHLIEHTPHpYETCS
BHIIAPHBAHHEM H XPaHHTCA B BHIE KOHLEHTPHPOBAHHOH >KHIKOCTH. ITOT
KOHLUEHTPAaT MOXET BIOCIEACTBHM MpPOHTH BhIAapMBaHHE WIH OBITH
npeoOpa3oBaH B GOpMY, IPHTOAHYIO U1 XPaHEHHs HJIH 3aXOpOHEHHS;

C) PpacTBOp YHCTOTO HHTpaTa IIYTOHUS KOHIEHTPHPYETCA K XPaHHTCA A0
NOCTYIUIEHH Ha AajbHEHIIHE 3Tambl TEXHOJIOTHYECKOTo Ipoliecca. B
YaCTHOCTH, pe3epByaphl IS BHUICPKHBaHHS WIH XPaHEHHA PacTBOPOB
IUTyTOHHS KOHCTPYHPYIOTCS TaKHM 00pa3oM, 4ToOsI H30exkaTh CBA3aHHBIX C
KPUTHYHOCTBIO INpoOJNeM, BO3HHMKAIOMIMX B pe3ylbTaTe H3MEHEHHH B
KOHUEHTPALUH HIH GOpMe NaHHOTO MTOTOKa.

CneunanbHO IIpefHa3sHa4YeHHbie HIH IOATOTOBIIEHHBlE pe3epByapel  IUIA
BbIACPXKHBAHHS HJIH XPaHEHHS A HCTOJB30BaHHA Ha YCTaHOBKE IO IepepaboTKe
00IydeHHOro TonnuBa. Pe3epByapsl Ul BbLAECPKMBAHHSA HIIM XpaHEHHA JOIDKHBI
OBIT YCTOMYMBBI K KOPPO3HOHHOMY BO3JEHCTBHIO a30THOH  KHCIIOTHI.
Pe3epByapsl 411 BBIACPKMBAHHA WM XpaHEHHS OOBIYHO HM3rOTaBJIHBAIOTCA H3
TaKHX MaTepHalOB, KaK MaJIOYIJIepOAHCThIE HEpHKABCIONMIME CTald, THTaH HJIH
IHPKOHHA WM OpyrHe BBICOKOKAYECTBEHHBIE MaTepHanbl. Pe3lepByapnl s
BBLICPKHBAHHA HIIH XpaHEHHs MOTYT OBITh CKOHCTPYMPOBaHbl TakKHMM 00pa3oM,
qT00Bl HMX OKCIUTyaTalHMsi H TeXHH4YecKoe OOCIy>XHBaHHE IPOH3BOAHIHCH
JHUCTAaHIIHOHHO, M MOTYT HMETh cleaylomue OCOOEHHOCTH C TOYKH 3pEeHHs
KOHTPOJIA 32 A1€PHOH KPUTHYHOCTHIO:

1) OOpHBI 3KBHBaJIEHT CTEHOK HIM BHYTPEHHHX KOHCTPYKLUHH paBeH IO
MeHbIIel Mepe 2%, nubo

2) UHIMHIPHYECKHE pe3epByaphl HMEIOT MaKCHMalbHBIH Amamerp 175 mm (7
JIONMOB), MO0

3) npAMOYTONBHBIA HJIM KOJIBLIEBOH pe3epByap HMeeT MaKCHMANbHYIO LIHPHHY
75 MM (3 mroiima).
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CHcTeMa KOHBepCHH HHTPAaTa NJIYTOHHS B OKCHI
BBOJHOE 3AMEYAHHE

Ha 60onpLIMHCTBE YCTaHOBOK IO NMepepaboTke 3TOT KOHEYHBIH NMPOLECC BKIIIOYAET
KOHBEPCHIO PacTBOpa HUTPAaTa IUIYTOHHA B OBYOKHMCh MNIyToHMi. B umucno
OCHOBHBIX ONeEpallHi 3TOro mnpoilecca BXONAT: XPaHEHHE H KOPPEKTHPOBKA
HCXOIHOTO TEXHOJIOTHYECKOTO MaTepHasla, OCaKACHHE H pa3lielleHHe TBEpAOH H
JKHUOKOH a3pl, npokanHBaHHe, OOpalleHHEe C TNPOXYKTOM, BEHTHIIALIMA,
obpaleHHe ¢ 0TXOJaMH H YTpaBJIeHHE MIPOLIECCOM.

3aMKHYThlE CHCTEMBI, CIIEIHAILHO NpeQHa3HaYeHHbIE MJIH NOATOTOBJICHHbIE 1A
KOHBEPCHH HHUTpaTa IUTYTOHHS B OKCHI IUTyTOHHS, B YaCTHOCTH, 060pynOBaHHbIE
TakKuM 00pa3oM, 4ToObl H30exaTh NOCTHXEHHSA KPHTHYHOCTH H PaHalHOHHBIX
3¢ deKTOoB, a TakXkKe CBECTH K MUHHMYMY ONIaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

CHcTeMa KOHBEPCHH OKCHAA IJIYTOHHSA B MeTaJll
BBOJHOE 3AMEYAHHE

3TOT mpolecc, KOTOphIii MOXKET ObIThb CBA3aH C YCTAaHOBKOH IO mepepabotke,
BKIIOYaeT (TOpHpPOBaHHE [ABYOKHCH IUTYTOHHS, OOBIYHO C IPHMEHEHHEM
BHICOKOAKTHBHOTO (TOPHCTOrO BOAOpOJa, C LeNbl0 MoaydyeHHs ¢TopHaa
ILTyTOHHS, KOTOpbIA  BHOCIENCTBHH BOCCTAHABIIHBAETCS C  NOMOILBIO
METAJUIHYECKOTO KaJIbLHA BBICOKOH YHCTOTHI IO INOJY4YEHHS METAJUIHYECKOTO
ITYTOHHSA U GTOpHAA KalblLHs B BUIE NUIAKa. B YHCIIO OCHOBHBEIX onepauui
JAaHHOTO TIpolecca BXOAAT:  (GTopHpOBaHHe (HalmpHUMeEp, C TNPHMEHEHHEM
obopynoBaHua, cozepxaniero O6naropoaHsle MeTaUIBl WIH  3alIHIIEHHOrO
IIOKPLITHEM M3 HHX), BOCCTAaHOBJICHHE MeTaUla (HampHMep, ¢ IIPMMEHEHHEM
KEpaMHYEeCKHX THIJIeH), BOCCTAHOBIIEHHE IIUIaka, OOpamieHHE C MNPOLYKTOM,
BEHTWIALHA, 0OpalieHHe C OTXOAaMH H YIIPaBJIEHHE ITPOLIECCOM.

3aMKHYThIE CHCTEMBI, CIIEHANBHO IIPeJHa3HaYEHHbI€ MJIH TOATOTOBJIEHHbIE 1A
MIPOH3BOICTBA METAUIHYECKOTO ILUTYTOHHSA, B YACTHOCTH, 000pPYNOBaHHbIE TaKUM
obpazoM, uToOBI H30exkaTh MHOCTHXKEHHS KPHTHYHOCTH H PaJHalHOHHBIX
3¢ deKToB, a TakKe CBECTH K MUHHMYMY OINAaCHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

YeTaHOBKH 1J11 H3TOTOBJIEHHS TOIJIHBHBLIX 3J1EeMEHTOB

"YcTaHOBKa U1 H3TOTOBJICHHS TOTUIHBHBIX 3JIEMEHTOB" BKIIIOYaeT 000OpYyIOBaHHE:!

a) KoTopoe OOBIYHO HaxXONWUTCA B HENOCPEINCTBEHHOM KOHTAaKTe C
TEXHOJIOTHYECKHM IIOTOKOM SAEPHOTO MaTepHalla MJIH HENOCPEICTBEHHO
o0OpabaTsIBaeT €ro, HJIH K€ YTIpaBIseT UM, HIIH,

b)  KOTOpOe repMeTH3HpyeT AACPHbIH MaTepHall BHYTPH 000J0YKH.
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YcTaHOBKH /ISl pa3je/ieHHSI H30TONMOB ypaHa M o0opyAoBaHHe, Kpome
AHAJMTHYECKHX npHOOpoB,  CcHeNHAJbHO  MpeNHA3HAYEeHHOE  HJIH
MOAroTOBJIeHHOE AJIS ITOro

IlpeameTrsl 060OpynOBaHHSA, Ha KOTOpbIE, KaK CYHTAETCA, PacCIpOCTpaHAETCA
3HayeHHe ¢pa3bl "0OopynoBaHHe, KpOME aHATMTHYECKHX NpHOOPOB, CrieUHalbHO
NpelHa3HAa4eHHOE HJIM MNOATOTOBIEHHOE" U pa3felieHHs H30TONOB YpaHa,
BKJIIOYAIOT B ce04:

lazoBbie HeHTPHPYrH M y3ablI H  KOMNOHEHTHI, CHEHHANLHO
npefHasHAYeHHbIC HJH MOArOTOBJIEHHbIe AJS HMCNOJb30BAHHA B TIa30BbIX
uenTpudyrax

BBOJHOE 3AMEYAHHE

lazoBas ueHTpudyra OOBLIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) IMIHMHApPA(OB)
auaMerpoM oT 75 MM (3 moiima) no 400 MM (16 mroiiMOB) ¢ BepTHKaNbHOM
HEHTPaNbHON OCBIO, KOTOpHIH(e) noMemeH(bl) B BaKyyM H Bpamaercsi(loTcs) C
BBICOKOH OKPYXXHOH ckopocThio mopsaka 300 M/c unu 6onee. Jlns mocTHxkeHHs
601bIIOH CKOPOCTH KOHCTPYKLHOHHBIE MaTepHaNbl BPALUAIOIMXCS KOMIIOHEHTOB
IOJDKHBI MMETh BBICOKOE 3HAY€HHE OTHONIEHHS MPOYHOCTH K IUIOTHOCTH, a
poTopHas c6opka M, CleIOBaTeNbHO, OTHAENbHBIE €€ KOMIIOHEHTHl IOJDKHBI
H3TOTOBJIATBCA C BBICOKOH CTENMEHBIO TOYHOCTH, 4TOOB! paszbanaHc Obln
MHHMMalbHBIM. B oTiHYMe oT ApyrMx ueHTpHOYT rasoBas uLeHTpHdyra ans
oforamieHHs ypaHa HMeeT BHYTPH pOTOpHOH KaMephl Bpallaronrylocs(Hecs)
neperopoaxy(s) B opMe AMCKa H HEMOIBHXKHYIO CHCTEMY MTOJAYH M OTBOJA rasa
UF6, cocTodmylo mo MeHbIIeil Mepe M3 TpeX OTAENbHBIX KaHalIOB, IBa M3
KOTOPBIX COEIMHEHHI C JIONaTKaMH, OTXOAAIINMH OT OCH pOTOpa K neprudepuiHoi
4YacTH PpOTOPHOH KkaMepbl. B BakyyMe HaxoguTcs Takoke pAd BaXHBIX
HEBPAIIAOIIMXCS 3JIEMEHTOB, KOTOPHIE, XOTS H HMEIOT 0CO0YI0O KOHCTPYKLHIO, HE
CIIO)KHBl B H3TOTOBJIEHHH H HE H3rOTOBJIAIOTCA M3 YHHMKaIbHBIX MaTepHaJOB.
LentpudyxHas ycTaHOBKa, OAHakKo, TpeOyer OONbmIOro YHCIa 3THX
KOMIOHEHTOB, TaK YTO MX KOJHYECTBO MOXET CIYXHUTh BaXKHBIM HHAUKATOPOM
KOHEYHOT'0 HCIOJIb30BaHHSI.

Bpamasommuecs KOMNOHEHTHI
a) ITonusle poTopHble COOPKH:

TOHKOCTEHHBIE LHMJINHAPHI MM P COSQHHEHHBIX MEXHAy co00i TOHKOCTEHHBIX
UHJIMHIPOB, HM3TOTOBIEHHHIX M3 OJHOro MaH 6onee MarepHanoB C BBICOKHM
3HaYEHHEM  OTHONIEHHWA INPOYHOCTH K  IUNOTHOCTH, YKa3aHHBIX B
HNOACHUTEJIbBHOM 3AMEYAHHM k HacTrosmeMy pasgeny. CoenuneHne
LHIIHHAPOB MEXAY co00i OCYLIECTBIAETC NPH NOMOIIHM IHOKHX CHIb()OHOB HIH
Konel, oOmMcaHHbIX B 4acTH S5.1.1. c¢) Hmxke. CoOpaHHBIH pOTOp HMEET
BHYTPEHHIOIO(HE) Ieperopoaky(M) ¥ KOHIEBBIE Y3JIbI, ONMHCAaHHBIE B YacTiX
5.1.1.d) u e) Hrxke. OnHako nonHas cbopka MoXeT OBITH NOCTaBJICHA 3aKa34YHKY B
YaCTHYHO COOpaHHOM BHJE.



b)  PotopHble TpYyOhI:

CrnenuansHO npeAHa3HaYeHHbIE HIIH MMOATOTOBJIEHHBIE TOHKOCTEHHBIE LIMIHHIPHI
¢ TonumHOK cTeHkH 12 MM (0,50 mroiima) unM MeHee, nHaMeTpoM oT 75 MM (3
monma) no 400 mMm (16 mrofiMOB), HM3rOTOBJEHHBIE M3 OJHOTO HIH ©oJjee
MaTepHaIOB, HMEIOUIMX BHICOKOE 3HAYEHHE OTHOIIEHHSA IPOYHOCTH K MUIOTHOCTH,
yka3aHHbIx B [IOSICHUTEJIbBHOM 3AMEYAHUU k HacTosAmeMy pa3zeny.

¢)  Konbua win cunbPOHBI:

KoMnoHeHTsl, clenuanbHO MpenHa3HaueHHhle WIH NOATOTOBJIECHHBIE JUlA
CO3J]aHHs MECTHOH OIOPBI M1 POTOPHOM TPYObI HIM COEOUHEHHA psla POTOPHBIX
TpY6. Crib¢oHBI IPEICTaBAAIOT cOO0kH KOPOTKHE HHIMHAPHI C TOJNILHHON CTEHKH
3 mM (0,125 mrofiMa) unH MeHee, AMameTpoM oT 75 MM (3 grofiMa) mo 400 MM (16
JIOHMOB), HMEIOLUIUX OOHH rodp M H3TOTOBJIEHHbIE M3 OOHOTO M3 MaTepHANOB,
HMEIOIIHX BHICOKOE 3HAUECHHE OTHOMIEHHSA NMPOYHOCTH K IUIOTHOCTH, YKa3aHHEIX B
NOACHHUTEJIbHOM 3AMEYAHUMU k HacTrosmeMy pas3eny.

d) Ileperopoaku:

KoMnoHentsl B ¢dopMe aucka auameTrpoM oT 75 MM go 400 MM (ot 3 mo
16 mofiMOB), CHemHaNbHO IMpeNHa3HaYeHHble WIH I[IOATOTOBJIEHHBIE IUIA
YCTaHOBKH BHYTPH PpOTOPHOH TpyOBl LEHTPHGYrH C LENbI0 H30IHpPOBaTh
BHIITYCKHYIO KAMEPY OT ITIaBHOH pa3feNHTeNbHON KaMephl H B HEKOTOPBIX CIy4asx
UIA yny4YmieHHs UMpKynauuu raza UF6 BHYTpH IaBHOM pa3aenuTebHON KaMephl
pPOTOpHOH TPYORI M HM3TOTOBJEHHHIE M3 OIHOTO H3 MAaTEpPHAIOB, HMEIOMIMX
BBICOKOE 3Ha4yeHHE OTHONIEHHA [IPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
MNOACHHUTEJIbBHOM 3AMEYAHHU k HacTosmeMy pasaeny.

e) BepxHHe/HW>XHHE KPBIIIKH:

Komnonentsl B opMe nucka auamerpoM ot 75 MM (3 moiiMa) no 400 MM
(16 mofiMOB), cneNMaIbHO MpPENHA3HAYEHHBIE WIM ITOATOTOBJIEHHBIE TaKHM
o6pa3oM, 4TO6B TOYHO COOTBETCTBOBAaTH AMAMETPY KOHLIOB POTOPHOH TPyOHI M
6naromaps stomy yaepxusaTk UF6 BHYTpH €e. OTH KOMIIOHEHTHl HCIOJB3YIOTCH
a8 Toro, 4toObl MOLAEPXKUBATh, YAEPKHUBAaTh WIM colepkaTk B cebe Kak
COCTaBHYI0 4aCTh 3JIEMEHTbl BEPXHEro MOIIUIMMHHKA (BEpXHss KpBIIIKA) HIH
CIY)XHTh B  KayeCTBE  HECylled 4acTH  BpaUAlOIMXCHd  3JIEMEHTOB
3NIEKTPOABHTaTENAd H 3JIEMEHTOB HHXKHETO MOIIIMITHHKA (HHXHSA KpbIUKA), H
H3TOTOBJLIIOTCS M3 OOHOTO H3 MaTepHaloB, HMEIOMIHX BHICOKOE 3Ha4YECHHE
OTHOILECHHA IPOYHOCTH K IUIOTHOCTH, YykasaHHbIx B IIOACHHUTEJIbHOM
3AMEYAHMHH k HacTosmeMy paszzemy.

INOSACHUTEJIbBHOE 3AMEUYAHUE

Jin4 BpalalomMXCcs KOMIOHEHTOB LEHTPH(Yr HCMONB3YIOTCA CIEXYIOIHE
MaTepHabl:



5.1.2.

a)  MAapTEHCHTHOCTApEIOIME CTaIH, UMEIOIIHE MaKCHMalbHBIH Mpenen
TIPOYHOCTH Ha pacTskenHe 2,05 x 10° H/m?® (300 000 byHT/KB. AH0iM) MM
ooee;

b)  aJOMHHHEBBIE CIUIaBbl, HMEIOLIME MAaKCHMaNbHBIA Mpelen MPOYHOCTH Ha
pactsokenne 0,46 x 10° H/M? (67 000 ¢yHT/KB. qr0HM) WM Gonee;

C)  BOJIOKHHCTBIE (HuTenomoOHBIE)  MaTepHabl, NIPUTOJHBIE s
HCNONb30BaHHA B KOMIIO3MTHBIX CTPYKTYpaXx H HMEKOIIHE 3HAYCHHA
yAenbHOro Moyns ympyroct# 12,3 x 10° M win Gonee  MakCHMaabHOTO
YAENBHOTO Mpefena MPOYHOCTH Ha pacTskeHHe 0,3 x 10° umu Gonee u
MaKCHMAJILHOTO YJIeNIbHOTO Ipejieia MpOYHOCTH Ha pacTsxkeHue 0,3 x 106 M
unu 6onee ("ymenpHBIH MOXynb YMpyrocTH" - 310 Moayns MOHra B H/M?,
JNeNeHHBIH Ha ynenbHbIA Bec B H/M®; "MaKCHMAIbHBIH yNenbHBIH npenen
IIPOYHOCTH Ha pacTsXKEHHe" - ITO MaKCHMalbHBIA Npenes IMPOYHOCTH Ha
pactsxenne B H/M?, neneHHbIi Ha yaeNbHsIH Bec B H/M'.

CraruyecKHe KOMIIOHEHTHI
a) ITogmwMnNHMKH C MarHUTHOH NOJBECKOM:

CneunanbHO NpeaHa3HAYeHHblE MM IOATOTOBJIEHHBIE MNOMIIMIIHHKOBBIE Y3IIBI,
COCTOAIIME H3 KOJIbIIEBOIO MarHuTa, NOIBEMIEHHOro B oOoiiMe, conmepxkameil
IeMnéupyomyro cpeny. O6oima narotoBnsercs u3 croikoro k UFs MaTepHana
(cMm. TIOSICHUTEJIBHOE 3AMEYAHME k pasneny 5.2.). MarHur coeauHseTCs
C TMOJIOCHBIM HAKOHEYHHKOM HJIH BTOPHIM MarHHTOM, YCTaHOBJICHHBIM Ha
BepxHeH KphllIKe, OMUCcaHHOH B paszgene 5.1.1. e). Maruut Moxxer uMeTh popMy
KOojJblla C COOTHODIEHHEM MEXIY BHEIUHHM M BHYTPEHHHM [IHaMeTpaMH,
MEHBIINM HJIH paBHBIM 1,6:1. Marnut Moxer uMeth popMy, obecrieuHBarOIIyIO
HayaibHy10 npoHunaemocts 0,15 I'm/M (120 000 enunun CI'C) unm Gonee, unu
OCTaTOYHYI0O HaMarHH4YeHHOCTh 98,5% unu 6onee, WIH NMPOH3BENEHHE HHIYKIIHH
Ha MaKCHMalbHYIO HampsbkeHHOCTh Tomsa Gonee 80 kIlx/m® (107 T'c.3). Kpome
OOBIYHBIX CBOMCTB MaTepHalla, HEOOXOOHMBIM IMpENBapUTENbHBIM YCIOBHEM
SBIIAE€TCS OIpPaHHYEHHE OvYeHb MalbiMH Jomyckamu (meHee 0,1 MM HiH
0,004 nrofimMa), OTKIIOHEHHS MArHHTHBIX OCeHl OT IEOMETpPHYECKHX OceH HIH
obecnieyeHne 0co60# roMOreHHOCTH MaTepHana MarH1Ta.

b) TIloamunuHKM/ Demndeps::

CneuvanbHO  NpelHa3HayeHHbIE MM MOJTrOTOBJEHHBIC  MNOAIIMITHHKH,
coliepiKaIue y3eJl OCh/YIINOTHHTEIBHOE KOO, CMOHTHPOBAaHHBIH Ha JeMndepe.
Ocpb 00bIYHO npencTasiser co00H Ban U3 3aKAIEHHON CTAIH C OOHHM KOHIIOM B
dopme mnoiycdhepbl, H CO CPENCTBAMH IOACOEOHHEHHSA K HHXKHEH KpHIIIKe,
ONHCaHHOM B pasnene 5.1.1. e), Ha npyroM. Ban, oqHaKo, MOXXeT OBITh COEIHHEH C
THIPOOVNHAMHYECKHM noamunHukoM.  Komeno umeer dopmy Tabnerku ¢
noixyc$HepHyecKuM YIioyOJieHHeM Ha OJHOH INOBEPXHOCTH. JTH KOMIIOHEHTHI
4acTO MOCTaBJAIOTCA OTIENBHO OT Jemmdepa.

¢) MonexynspHble HaCOCHI:
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5.2.

CneunanbHO  MpedHa3HaYeHHBIE WM IOATOTOBJIEHHBIE  LHJIMHIPHI €
BHITOYEHHBIMH MJIH BbIIaBIIEHHBIMH BHYTPH CIHpaJbHbIMH KaHaBKaMH H C
BHICBEPJICHHBIMH BHYTPH OTBEPCTHAMH.  THIOBBHIMH pa3MepaMH SBISAIOTCS
clenyone: BHyTpeHHHH quamerp ot 75 MM (3 mroitma) no 400 mm (16 aroimoB),
tonuuHa cTeHKH 10 mm (0,4 nrofima) unu Gonee, ¢ BJIMHOHN, paBHOH JHaMeTpy HIIH
oonbme. KaHaBKkH OOBIYHO HMMEIOT NPAMOYrOJIbHOE MONEPEYHOE CEYEHHE M
rnyoury 2 MM (0,08 nroiima) unu 6onee.

d) CraToph aBHurarTenei:

CreunansHO mpejHa3HaueHHBIE MM IOATOTOBJIEHHBIE CTaTOPhl KONbLEBOH
dbopMbI IS BHRICOKOCKOPDOCTHBIX ~ MHOro(asHRIX THCTEpE3MCHBIX (MJH
PEaKTHBHBIX) 3JIEKTPOABUTATENCH NEPEMEHHOTO TOKa JJI1 CHHXPOHHO# paboThl B
yCIIOBMAX Bakyyma B guana3zoHe yactoT 600-2000 I'u u B quana3oHe MOMHOCTER
50-1000 BA. CraToph cocToaT M3 MHOroda3HbEIX 0OMOTOK Ha MHOTOCIIOHHOM
KEJIE3HOM CepIAEYHHKE C HU3KHMH NOTEPAMH, COCTaBIEHHOM M3 TOHKHX ILIACTHH,
00brHO ToNmMHOM 2,0 MM (0,08 mroiiMa) HIIH MeHee.

e) Kopryca/npueMHUKH HeHTpUDYTH

KoMIoHeHTHI, cHeuHanbHO npeAHa3HayeHHhIE WM NOATOTOBJIEHHbIE LA
pa3MemlIeHUs B HHUX COOpKH pOTOpHO# TpyOml raszomoii ueHTpudyru. Kopmyc
COCTOHT M3 KECTKOTO UMJIMHIpa C TONIUHHOH cTeHKH 1o 30 mm (1,2 mroiima) c
IIPELM3HOHHO 00pabOTaHHEIMH KOHLAMH [UIS YCTAHOBKH INOAIIMIIHMKOB H C
OIHHM WIH HECKOJbKMMH ¢uaHUaMH I8 MoHTaxa. OO6paboTaHHble KOHIIBI
napajuleNbHbl JpYr ApYTY M INepNeHIUKYIApHbl NpOJOJIBHOH OCH LWIHHApPA B
npenenax 0,05 rpanyca uin MeHee. Kopnyc MOXeT Takxke NpPeACTaBNATH coOO0#
KOHCTPYKIIMIO SYEHCTOTO THNA Ul pa3MENICHHs B HEM HECKOJIBKHX POTOPHBIX
Tpy6. Kopiyca u3rorasnuBaioTcs U3 MaTepHanoB, koppo3uecToiikux Kk UFg, niu
3aMHIIAIOTCSA TOKPHITHEM H3 TaKHMX MaTepHAJIOB.

f)  JloBymikmu:

CreunanbHO mNpeAHa3HaYeHHblE HWIH MOATOTOBJIIEHHBIE TPYOKH BHYTPEHHHM
nuamerpoM 1o 12 mmM (0,5 mroiima) mns uspiedeHus rasa UFg U3 poTopHO# TpyOR!
no Meroxy Tpyoku ITuTo (T.e. ¢ OTBEpCTHEM, HampaBIEHHRIM Ha KPYTOBOH ITOTOK
rasa B pOTOpHOH TpyDe, K NpHMepy, MOCPEACTBOM H3rHba KOHUA pagHanbHO
PacrnosnoXeHHOH TpyOkH), KOTOphIE MOXKHO MPHKPENUTh K LEHTPaNbHOH CHCTEME
M3BJIEYEHHA Tra3sa. TpyOKH H3TOTOBIEHB H3 MaTEpHAIOB, KOPPO3HECTOHKHX K
UFg, WM 3aIIHIIAK0OTCSA NOKPHITHEM H3 TAKHX MaTepHaJIOB.

CneunanbpHO TMpelHa3HAYeHHbIE MJIH NOATOTOBJEHHBbIE BCIIOMOTaTejlbHbIe
CHCTEeMbI, 000pyIOBaHHe H KOMIOHEHTHI A HCNOJb30BaHHA Ha
ra3oleHTpHdyxKHOH yCTaHOBKe MO 000ralmeHn1o

BBOJHOE 3AMEYAHHE

BcnoMoratensHble cHCTEMBI, 000pyIOBaHHE H KOMIIOHEHTHI I'a30LEeHTPHGYXHOH
YCTaHOBKH IO OOOTallleHHIO MpeNCTaBASAIOT COO00H CHCTEMBlI YCTaHOBKH,
Heobxonumeie i nogadl UF¢ B 1eHTpUGYTH, S CBA3H OTIAENbHBIX LEHTPHPYT
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5.2.1.

5.2.2.

Mexay co00i ¢ uenblo 00pa3oBaHHUs KacKagoB (MJIH CTyIeHeH), YToOb JOCTHYB
Oonee BBICOKOro oboramieHHs M H3Biedb "mpoaykt' H "xBocthl" UFs H3
ueHTpudyT, a Takxke o0opyaoBaHHe, HeoOXoaMMOe Ui NpHBENEHUS B JeHCTBHE
ueHTpudyr MM mns ynpaelleHHs ycraHoBkod. OOpiyHO UFg ucrapsercs us
TBEPABIX BEILUECTB, NOMEUIEHHBIX BHYTPH IIOJOIpeBaeMBIX aBTOKJIaBOB, H
nogaercs B razoo0pasHoi ¢opMe Kk LEeHTpHYyraM Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpybonpoBooB kackaga. "llpomyxt" u "xBoctel" UFg, nocrymaronme u3
HeHTpHYT B BHAE ra3o00pa3HbIX IMOTOKOB, TaKXe NPOXOAAT 4Yepe3 CHCTEMY
KOJIJIEKTOPHBIX TpyOONpPOBOJOB KacKala K XOJOOHBIM JIOBYIUKaM (paboTalomnum
npu Temneparype okono 203° K (-70°C)), rae oHH KOHIEHCHPYIOTCH H 3aTeM
MOMEIAIOTC B COOTBEICTBYIOIIHME KOHTEHHEpH! U1 TPaHCMOPTHPOBKH HJIH
XpaHeHus. Tak Kak yCTaHOBKAa MO OOOTameHHIO COCTOMT H3 MHOTHX ThHICAY
HeHTpudyr, coOpaHHBIX B  KacKaibl, CO3JAIOTCS MHOTOKHJIOMETPOBbIE
KOJUIEKTOpHBIE TpYOONpOBOABI KaCKaJOB C THICSYaMH CBapHBIX IIBOB, IPHYEM
CXxeMa OCHOBHOH 4YacTH HMX COCOWHEHHMH MHOIOKpPaTHO MOBTOpSETCS.
Ob6opynoBaHHe, KOMIIOHEHTHI H CHCTEMBI TpYOONPOBOJOB H3TOTOBIAIOTCH C
COOMIOIEHHEM BBHICOKHX TpeOOBaHH# K BaKyyM-TUIOTHOCTH M YHCTOTE 00pabOTKH.

CucreMbl moaa4H/cHcTEMb] 0TBOAA "'mMpoayKTa' u "XBOCTOB"

CnenHansHO NMp€AHAa3HAYCHHBIC HJIIH MNOArOTOBJICHHBIE TEXHOJIOTHYECKHE
CHCTCMBI, BKITIOYAIONIHE!

MHTAIONIME aBTOKNaBhl (MJIM CTAaHIMH), HCNOJb3yeMble ia noaadd UFs B
Kackazabl ueHTpH}YT npu aasneHuH Ao 100 xIla (15 ¢ynT/kB. H10¥HM) U NpH
ckopocTH 1 xr/4 unH 6ornee;

JecyGIHMaTOph! (HIIH XOJIOAHbIE JIOBYIIKH ), HCIIONIb3YEeMbIE 111 BhIBEICHHS
UFs U3 kackagoB npu paBierud no0 3 klla (0,5 &ynT/KB.1r0iM).
Hecy6nuMaTophl crioco6Hsl oxnaxaaTtecs 1o 203° K (-70°C) u HarpeBaThCs
10 343°K (70°C);

CTaHLHMH "mpoaykTa" H "XBOCTOB", HCMONb3yeMble Wi NnepemenieHus UFg B
KOHTeHHEpBHI.

Ota ycTaHOBKa, 000py0BaHKE H TPYyOONPOBOIBI NOTHOCTHIO H3TOTABJIHBAIOTCS H3
crofixux k UFs MarepHanoB HIHM 3alIMIIAIOTCH MOKPHITHEM H3 HHX (CM.
IOACHUTEJIBHOE 3AMEYAHUE x nanHoMy paszmeny) ¢ cobmoaeHHEM
BLICOKHX TpeOOBaHMIi K BaKyyM-IUIOTHOCTH H YHCTOTE 00pabOTKH.

MaluHHHBIE CHCTEMbI KOJJIEKTOPHBIX prﬁOHPOBOIIOB

CrnenuansHO NMpenHa3HaYeHHBIE HITH NOATOTOBIIEHHBIE CHCTEMBI TPYOOIIPOBOIOB H
KOJUIEKTOpOB UIs ynepxaHus UF¢ BHyTpH LEHTpHQYXKHBIX KackagoB. JTa CETh
TpybOnpoBOAOB OOBIYHO mpenacraenser cobol cucreMy ¢  "TpoHHBIM"
KOJUIEKTOPOM, M KaxJas HeHTpHQYra coeaMHeHa ¢ KaXKIObIM H3 KOJUIEKTOPOB.
CnenoBaTtenbHO, CXxe€Ma OCHOBHOM 4YaCTH MX COEIHWHEHH MHOIOKpaTHO
nosTopsiercs. OHa NMOJMHOCTBIO H3roTaBiHBaeTcs U3 cToiknx k UF¢ MarepHanos
(cm. TIOACHUTEJIBHOE 3AMEYAHHE x Hacrosmemy pasgeny) ¢
co0JII0IeHHEeM BBHICOKHX TpeOOBaHHH K BaKyyM-IUIOTHOCTH H YHCTOTE 00paboTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cneKTpoMeTpbl/UCTOYHHKH HOHOB 1us UFg

CrneunajbHO INpeaHa3HayeHHblE MWJIM IOATOTOBJIEHHbIE MarHWUTHbIE  HIIH
KBaJIpyHOJIbHBIE MacC-CIEKTPOMETPHI, CIIOCOOHbIE MPOH3BOIUTH NpsSMOH 0TOOp
npo6 nomaBaeMoi Macchl, "mpoaykTa” UM "XBocTOB" U3 rasoBbix NoTokoB UFg u
o6anaro1re MOJHBIM HaOOPOM CIIEAYIOIIMX XapaKTEPHUCTHK:

1. yZAenbHas paspemaromas cnocobHocTs o Macce cBbime 320;

2. conepxKaTr HCTOYHHKH HOHOB, H3IOTOBJICHHBIC H3 HHXpOMa HJIH MOHEIIA HIIH
3aIUHIICHHBIC NIOKPLITHEM H3 HHX, HJIH HHKCIIHPOBAHHBLIC,

3. colepXaT HOHU3aMOHHbIE HCTOYHUKH ¢ 60MOapAMPOBKOH 3/IEKTPOHAMH;
4. colepxKaT KOJUIEKTOPHYIO CHCTEMY, IPHTOAHYIO U1 H30TOMHOIO aHAIK3A.
IIpeoGpa3oBaTenu 4acTOThI

Ipeo6pazoBaTeny 4acTOTH (Takke H3BECTHbIE KAK KOHBEPTOPHI HIIH HHBEPTOPSI),
CHeLHaIbHO MNpeJHa3HAYeHHbIE WIH TMOATOTOBJIEHHBIE U1 NHTaHHA CTaTOPOB
IBHUrareies, onpeneneHHsX B noamyHkTe 5.1.2. d), wix 4yacTH, KOMIOHEHTH H
noacOopkH TakMx npeobpa3oBaTeNned 4acToThl, oOlanarolMe MONHBIM HabopoM
CIENYIOIIHX XapaKTEPHCTHK:

1. MHoroda3HbIi BeIXoA B Auana3oHe ot 600 no 2000 I'u;

2. BBICOKast CTaOMJIBHOCTD (co cTabunu3sanmeit yactorsl yume 0,1%);
3. HHU3KHE HeJIHHEHHbIE HCKaKEeHUA (MeHee 2%);

4. K03 dHIHEHT NMOJIE3HOTO AeHCTBH cBhIle 80%.

MMOACHHUTEJIbHOE 3AMEYAHHUE

[lepeuncnenHoe Bbime 000PYNOBaHHE BCTYNAET B HEMOCPEIACTBEHHBIH KOHTAKT C
TexHonoruyeckuM rasom UFg HIH HenmocpeACTBEHHO ympaBnser paboToit
LUEeHTPUOYT H MPOXOXKIEHHEM ra3a OT UeHTPH(PYTH K LUeHTpH(}YTe H H3 Kackaja B
Kackag.

Kopposuecroiixne k UFs MaTepHansl BKIIOYAIOT HEPXKABEIOLIYI0 CTallb,
AJIIOMMHHH, aJIFIOMHHHEBLIE CIIaBbl, HHUKENb WIH CIUIaBBI, coiepxkamue 60% H
6osiee HUKeNA.

CneuHalbHO MNpelHA3HAYEHHbIE HJIHM MOATOTOBJIeHHble COOpkH H
KOMIIOHEHTBI AJISl HCI0/1b30BaHHUS NPH ra3oaHdpy3HOHHOM 000ralieHHH

BBOJHOE 3AMEYAHUE

IIpn rasomuddy3HOHHOM MeTole pas3lelleHHs H30TONOB YypaHAa OCHOBHOM
TEXHOJIOTHYECKOH cbopkoi ABJIAETCS ClielHaNbHbIH TIOPHCTHIH
razonguddy3HoHHBIH Oapbep, TEIUIOOOMEHHHK IUI1 OXNaXKAEHHS raza (KOTOPBIH
HarpeBaeTcs B NpolLlecce CXKaTHs), YINIOTHHTENbHBIE KanaHbl H perynupyronie

13



5.3.1.

5.3.2.

5.3.3.

534.

K/I1allaHel, a Taloke Tpybonposoasl. ITockonbKy B razonnddy3HOHHOH TEXHONIOTHH
ucnone3yercs mecTudTopucThit ypan (UFg), Bce obopynosanue, TpyOOnpOBOALI
H TOBEPXHOCTH H3MEPHTENBHBIX NPUOOPOB (KOTOpHIE BCTYNAOT B KOHTAKT C
rasoM) AOJDKHBI M3TOTaBIIHBAaThCS W3 MaTEpHaJIOB, COXPaHAIOMIMX CTabHIBHOCTH
npH koHTakTe ¢ UFs. Tasonvddy3noHHas ycTaHOBKA COCTOMT M3 psla TaKHMX
cOOpOK, TaK YTO MX KOJNMYECTBO MOXET OBITh BaKHBIM IOKa3zaTeleM KOHEYHOIo
NpeIHa3Ha4YeHH.

I'azonnd¢ysHoHHbIe Gapbepsl

a) CpenuanbHO NMpeaHa3sHayeHHbIE MM MOATOTOBJIEHHBIE TOHKHE, IOPHCThIE
¢unsTph ¢ pasMepoM nop 100-1000-A (anrcrpem), TonumHo#i 5 MM (0,2 nrofimMa)
WM MeHbIe, a 111 Tpy64aTeix popM AnamerpoM 25 MM (1 n10fM) MK MEHBIUE,
H3TOTOBJIEHHBIE M3  METAUIMYECKHUX, TOJIMMEPHBIX WIH KEpPaMHYECKHX
MaTepHaloB, koppo3necToHkux Kk UF¢, H

b) cneuHaspHO MOATOTOBICHHHIE  COCOAMHEHHS HWJIH  TOPOLIKH  [JIA
H3TrOTOBJICHHA TakHX QWIBTPOB. Takiie COeNHMHEHHS H IOPOLIKU BKIIOYAIOT
HHKENIb MIH CIUIaBbl, copepxaiue 60% wunu OGonee HHKENA, OKCHA aTIOMHHHUSA
mwH croiikie K UFg¢ MonHOCTBIO GTOPHPOBAHHKIE YTEBOAOPOIHBIE MTOJTHMEPHI C
qucToToR 99,9% unm Gonee, pasmMepom dHacTHL MeHee 10 MKM H BBICOKOH
OJHOPOAHOCTBIO YACTHII 10 KPYITHOCTH, KOTOpble CIIEIHAILHO NOATOTOBJIEHHI IS
H3roTOBJNEHHUA ra3oaudy3HOHHEIX 6apbepoB.

Kamepnl nnddysopos

CneuvanbHO  NpenHa3HayeHHbhle WM  IOAIOTOBJIEHHBIE  IepMETHYHBIE
UMIMHIpUYEeCKHe cocynbl nuamerpom Oonee 300 MM (12 nmioliMOB) M IITHHONR
6onee 900 MM (35 m0#tMOB), HITH NMPAMOYTOJIBHBIE COCYABI CPaBHUMBIX Pa3MEPOB,
HMEIOIHE ONMH BIIYCKHOH M JBa BBINYCKHBIX MaTpybOKka, AHaMeTp KaxAOoro H3
KoTophix Gonee 50 MM (2 nioiiMa), A1 MOMEMIEHHA B HHUX razoaud@y3HOHHBIX
6aprepoB, M3roToB/lIeHHbIe H3 cTOHKUX K UF¢ MaTepHanoB MM 3allMIICHHBIE
MOKPBITHEM H3 HHX, H MpeIHa3Ha4YeHHbIC U1 YCTAaHOBKH B FOPH3OHTAJIBHOM HJIH
BEPTHKAILHOM I10JIOKEHHH.

KoMmnpeccopbl H ra3oyBKH

CnennansHo NpeAHa3Ha4YyeHHBIE WIM MOATOTOBJIEHHEIE OCEBHIEC, LIEHTPOOEKHbIE
HIH 00BbEMHBIE KOMIIPECCOPH!, HIIH ra30yBKH C IPOM3BOAHTENBHOCTHIO Ha BCOCE
1 M*/MuH nm Gonee UFg ¥ ¢ JaBleHHeM Ha BBIXOJE 4O HECKONBKHX coTeH Klla
(100 dpyuT/kB. OI0iIIM), NpeHA3HAYEHHBIEC [UIA AONTOBPEMEHHON 3KCIUTyaTallHH B
cpene UFg ¢ anexTpoaBHraTeneM COOTBETCTBYIOLIEH MOIMHOCTH MIIH 6e3 Hero, a
TaloKe OTAeNIbHbIe COOPKH TaKMX KOMIIPECCOPOB H I'a30yBOK. IJTH KOMIIPECCOPEI
H Tra3oQyBKH HMEIOT Nepemnan naBieHHs oT 2:1 mo 6:1 M H3roTaBaMBaloTCA H3
cToiknx K UFs MaTepHanoB HWIH MOKPHIBaIOTCA HMH.

YnaoTHeHHUR BpallaIOIIHXCH BAJIOB

CneunansHo NpeAHa3HA4YCHHBIC WIIH IIOATOTOBJICHHBIC BAaKYYMHBIC YIUIOTHEHHA,
YCTAaHOBJICHHBIC HAa CTOPOHE IIOJA4YH H Ha CTOPOHE BBIXOJA IUIA YIIJIOTHCHHA Baa,
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5.3.5.

54.

COEMHAIOIIETO POTOP KOMIIPECCOPa HIIK Ta30ayBKH C MPHBOAHBIM ABHTATENEM, C
TeM YTtoOBl oObecneyuTh HAAEXKHYI0 TIE€pPMETH3aLHUIO, IIPEIOTBPALIAIOLIYIO
HaTeKaHHE BO3XyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa HWJIH Ta30dyBKH,
Kotopas HamonHeHa UFg. Taxme ymnoTHeHHs OOBIMHO NPOEKTHPYIOTCS Ha
CKOpOCTh HaTekaHHs O6ydepHoro raza menee 1000 cM>/MuH (60 mroiM>/MuH).

TennooomMeHHHKH 1is oxjaaxaenus UFg

CneunansHO IpeNHa3HaY€HHBIE MM TNOATOTOBJIEHHbIE  TEMIOOOMEHHHKH,
H3rOoTOBJIEHHBIe W3 cTOMKUX K UF¢ MarepHanoB HJIH IIOKpbITbIE HMH (32
HCKJIIOYEHHEM HEPXKaBEIOWIEH CTanM), WIM MEAbIO, HJIM JIIOOBIM COYETAHHEM 3THX
METAUIOB H PacCYHUTAHHEIE HAa CKOPOCTh M3MEHEHHS NaBJICHHS, ONpENENAIONIEro
yreuky, MeHee 10 Ila (0,0015 ¢pyn1/kB. mio¥iM) B Hac mpu nepemnaae AaBIIEHHS
100 xI1a (15 dyHT/KB. MI0FIM).

CneuMajnbHO NpeJHA3Ha4YeHHble MJIH NOXTOTOBJIEHHBbIE BCIIOMOraTe/ibHble
cHCTeMbl, 00OpyAOBaHME H KOMIIOHEHTbl [Jf HCHOJb30BAHMA [IpH
razoau¢pPy3HoHHOM 00oralleHHH

BBOJHOE 3AMEYAHHE

BcrniomoratenbHble  cHCTeMBl, 00OpynoBaHHME W KOMIIOHEHTH  JUIA
razoan¢y3HOHHEIX YCTaHOBOK IO 00OTamieHHIO MPEeNCTaBlAOT cob6oit cHCTEMBI
ycTaHOBKH, Heobxoaumele mna nogadyd UFs B razoauddysnonHyio cbopky, ms
CBSI3H OTHENbHBIX cOOpok Mexay coboit H 06pa3oBaHHs KackaloB (WJIH CTyNeHEH)
C LeJIBIO MOCTENEHHOr0 JOCTHXEHHA Oonee BLICOKOTro oboramieHus U U3BIeYeHHS
"mpoaykta" H "xBoctoB" UF¢ u3 mudpdy3HOHHBIX KackanoB. Beuny
BBICOKOMHEPLIMOHHBIX  XapakTepHCTHK AMGdY3HOHHBIX KacKajoB  Joboe
npepriBaHHe HMX paboTl, O0COOEHHO HMX OCTaHOBKAa, NPHBOIAT K CEPbE3HBIM
nocneacreusaM.  CrenoBaTenbHO, Ha ra3oau¢dy3HOHHOH YCTaHOBKE Ba)KHOE
3HAaYE€HHE HMEIOT CTpPOro€ H IOCTOSHHOE MOAJAEpKaHHE BaKyyMa BO BCeX
TEXHONIOTHYECKHX CHCTEMaX, aBTOMAaTH4YeCkasd 3allMTa OT aBapHH H TOYHOE
aBTOMAaTHYeCKOE peryldpoBaHHE IIOTOKAa Trasa. Bce 3Tr0 npuBOOMT K
HeoOXOAMMOCTH OCHAIlEHHS YCTAaHOBKH OOJBIIMM KOJIMYECTBOM CIIELHaNbHBIX
H3MEPHTENbHBIX, PErYJIUPYIOMMX H YTIPaBIIAIOMIMX CHCTEM.

O6sruH0 UF¢ Mcnapsiercs M3 LHJIMHAPOB, NOMELIEHHBIX BHYTPH aBTOKJIaBOB, H
nmopaercss B ra3oobpasHoH ¢opMe K BXOIHBIM TOYKaM 4Yepe3 CHCTeMY
KOJUIEKTOPHBIX TPYOOIPOBOJOB Kackana. "IIpomykt" u "xBoctel" UFg,
IIOCTYMNAIONIME M3 BHIXOOHBIX TOYEK B BHJE ra3000pa3HBIX MOTOKOB, MPOXOIAT
4yepe3 CHCTEMY KOJUIEKTOPHBIX TpyOONMpOBOAOB Kackama JHOO K XOJIOZHBIM
JIOBYILIKaM, JIHOO K KOMIPECCOPHBIM CTaHIUAM, rae raszoobpasueiii nmotok UFg
CKH)XaeTcs M 3aTeM I[IOMEIIAeTCsd B COOTBETCTBYIOIHE KOHTEHHEpHl MUIA
TPaHCNOPTHPOBKH WM XpaHeHus. I[Tockonbky rasoand¢ysuoHHas ycTaHOBKa 1O
oboramieHui0 uMeer O6o0nbmoOe KOITHYECTBO Tra3oaudPy3HOHHEIX COOpOK,
CoOpaHHBIX B Kackajbl, CO30AKOTCS MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpYOONpOBOAB! KaCKalOB C THICAYaMHU CBapHBIX INBOB, NIPHYEM CXEMa OCHOBHOI
9aCTH MX COEAMHEHHH MHOTOKpAaTHO noBropsercsi. O60pynoBaHHE, KOMIIOHEHTHI
H CHCTEMBl TpyOONMpOBOAOB H3rOTOBIIAIOICA C€ COONIONEHHMEM  BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH M YHCTOTE 0O6pabOTKH.
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54.1.

S54.2.

5.4.3.

5.4.4.

5.4.5.

CucTeMbl NoJa4yu/cuCTeMBbl 0TBOAA ''poaykTa" H ""XBocTOB"

CneunanbHO mnpeAHa3HaYeHHblE HIH IOATOTOBIEHHBIE TEXHOJOTHYECKHE
cHCTEMBI, crnocoOHble pabotats npu naeineHuH 300 [1a (45 yHT/KB. M1OHM) MK
MEHee, BIIIIoYas:

MHTAIONIHE aBTOKIABHI (MM CHCTEMBI), HCrob3yeMsle 1uid nogadn UFg B
razonu¢dy3noHHbIE KacKalbl;

necyOIMMaTopHl (MIM XONOJHbIE JIOBYIIKH ), HCTIONb3YeMble 1A BHIBEICHHUS
UF¢ u3 razoanddy3HoHHBIX KackaIoB;

craHuud oxuxkeHus, rae UF¢ B rasoobpasHoit ¢opme H3 Kkackanaa
C)KHMAETCS M OXJIAXKIAETCA A0 KHAKOT0 COCTOAHHS;

CTaHIHH "mpoAykTa" HIH "XBOCTOB", HCIOJIb3yeMhble I IEpPEMEMICHUA
UF¢ B KOHTEHHEPBHI.

CHcTeMBbl KOJLUIEKTOPHLIX TpYOonpoBoaos

CrniennanbHO NpeaHa3HaYeHHbIE WM NTOATOTOBIEHHBIE CHCTEMBI TPYOOIIPOBOIOB H
CHCTEMBI KonnektopoB mna yaepxauua UFg BHyTpH rasoanddy3HOHHBIX
KackagoB. 3JTa ceTh TpyOOIpOBOAOB OOBIYHO NpeAcTaBinseT coboit CHCTEMY C
"IBOMHBIM" KOJUIEKTOPOM, TIll€é KaXKIasd sSgYeHKa COCAWHEHa ¢ KaXIbIM H3
KOJUIEKTOpOB.

BakyymHBIe CHCTEMBI

a) CneunanbHo  NpeaHa3sHa4YeHHble WIH  MOATOTOBJIEHHBIE  KPYIHBIE
BaKYyMHble MAarHCTpajH, BaKyyMHbleé KO/UIEKTOPHl M BaKyyMHBIE HAacOCHI
NPOM3BOLHTENBHOCTBIO 5 M>/MHH (175 byT’/MuE) win Gonee.

b)  BakyymHBIe HacoChl, CIEHHaNbHO IpeQHa3HadYeHHbIE I paboTHl B
conepxamieii UFg atMochepe M HM3rOTOBNIEHHBIE M3 ANIOMHHHA, HHKENsA WIH
CIUIaBOB, colepxkammx Oojnee 60% HHKENs WIH MOKPBITHIE HMH. OTH HAacOChI
MOTyT 6BITh WIH POTALMOHHBIMH, HJIH MOPIIHEBBIMH, MOT'YT HMETh BBITECHAIOILHE
H GTOPHCTOYT/IEpOAHBIE YIJOTHEHHS, a TaKkKe B HHMX MOryT INpPHCYTCTBOBATh
crieHanbHele pabodne JKHIKOCTH.

CnenuajibHbie CTONOPHLIC M PErYIAHPYIOLINE KJIAaNAHbI

CrnennanbHO  MpeQHa3HadYeHHblE WM MOATOTOBJEHHBIE  py4YHble  MIH
aBTOMAaTHYECKHE CTOMOpPHblE H pErylupylollMe KianaHbl CHILPOHHOTO THIIA,
u3rorosneHHble U3 cToknx Kk UF¢ Matepuanos, nuaMerpoM oT 40 mo 1500 mm
(1,5 no 59 nrolMOB) IS YCTAaHOBKH B OCHOBHBIX H BCIIOMOraTe/IbHBIX CHCTEMax
razoau¢dy3HOHHBIX YCTAHOBOK M0 00OTallleHHIO.

Macc-cnekTpoMeTpbl/ucTOYHHKH HOHOB 11 UF

CrnieuManibHO MpelHAa3HAaYeHHblE WM MOATOTOBJIECHHblE MAarHHTHHIE WIH
KBaJIpyNOJIbHEIE MacC-CIEKTPOMETPHI, CIOCOOHEIE MPOM3BOANTH INPAMOH
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5.5.

o16op npo6 nomaBaeMoH Macchl, "NMpOXyKTa" HIH "XBOCTOB" H3 Ia3oBbIX
motokoB UF¢ u obnamaromme mnoJdHBIM  HaOboOpoM  cleayrommMx
XapaKTepUCTHK:

1.  ynenpHas pa3pemiarouas cnocoOHOCTh no Macce cBoinle 320;

2. conepxaT HCTOYHHKH HOHOB, H3rOTOBJICHHBIC H3 HHXpOMAa HJIH MOHEIA HIIH
3aIIHIIEHHBIEC MOKPBITHEM H3 HHX, HIIM HHKEJIHPOBAHHEKIC,

3. COZIepXaT HOHH3AIHOHHEIE HCTOYHHKH ¢ 60MOapIMpOBKO# 3NIEKTPOHAMH;
4, COJIEPXKaT KOJUIEKTOPHYIO CHCTEMY, NPUTOAHYIO /11 H30TONHOIO aHAIH3a.
ITOSACHUTEJIBHOE 3AMEYAHHME

IlepeuncrnernHoe Bbille 00OPYIOBAHHE BCTYMAaeT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHonmorudeckuM raszom UFs, nmu60 HENOCPEACTBEHHO peryiHpyeT NOTOK B
npenenax Kackana. Bce NOBEpXHOCTH, KOTOphIE BCTYNAalOT B KOHTAaKT C
TEXHOJIOTHYECKHM Tra3oM, LENMKOM H3roTaBnuBawTci H3 croikux K UFg
MaTepHaJIOB HJIH NOKpbIBalOTCA HMMH. [l nenelt pas3nenoB, OTHOCAIIMXCA K
razonudy3HOHHBIM YCTPOHCTBaM, MaTepHanbl, Koppo3HectokHe K UFg,
BKJIIOYAlOT HEPXKaBEIOLIyIO CTalb, ATIOMHHHH, AIOMHHHEBBIE CIUIABbI, OKCHA
aJIIOMHHHA, HHKENb HIIH CIUIaBbl, cogepxaume 60% wunu 6onee HUKENS, a TaloOKe
croiikue Kk UF¢ MOMHOCTBIO GTOPHPOBaHHBIE YTIIEBOJOPOAHbIE NOTHMEPHI.

CnennaabHo NnpexHa3Ha4Y¢HHbIE HJIH HOATOTOBJICHHbLIC CHCTEMBI,
oﬁopynonamle H KOMIOHEHTB!I [IJA HCIHONbB30OBAHHA Ha YCTAHOBKaX
A3pOIHHAMHYECCKOI0 oborauleHHs.

BBOJHOE 3AMEYAHUE

B mponeccax aspoamHammueckoro oborameHus cmech rasoobpassoro UFs u
JIerkoro rasa (BOZOpOA WM TelIMii) CXKMMaeTcs M 3aTeM IPOITYCKaeTcs dJepes
pa3efIoNHe 3JEMEHTH, B KOTOpPBIX HM30TONHOE pa3lelieHHEe 3aBepIlacTcs
MOCPEACTBOM MOJYYeHHS OONBIIMX LEHTPOOEXHBIX CHI IO TEOMETPHH
KPHBOJIMHEAHOH CTEHKH. YCHelmHO pa3paboTaHel ABa MPOUECCa 3TOr0 THIA:
MpPOLIECC COIUIOBOTO pa3lelieHHs M mpouecc BuXpeBoi TpyOku. s o6omx
NpOLIECCOB OCHOBHBIMH KOMIIOHEHTaMH Kackaja pas3felieHHS SBJIOTCA
UWIHHADHYECKHE  KOpmyca, B  KOTOPBIX  pa3MELIeHbl  CIeLHalbHbIE
pa3fenuTeNbHBle  3JIEMEHTH (COIUIa MWIM BHXpeBble TpYOKH), Ta30BbIe
KOMIIpECCOPHI M TEIUIOOOMEHHHMKH A yIOaleHHs oOpasyromerocs NpH CXaTHH
Teria. J[ng adpoaMHaMHYECKMX YCTaHOBOK TpeOyercs Uenbld psAa  TakMX
KacKaJioB, TaK 4YTO HMX KOJIHYECTBO MOJXKET CIYXHTb BaXKHBIM YKa3aTelleM
KOHEYHOr0 MCNoNb30BaHHA.  IIOCKONBKY B a3pONHHAMHYECKOM IpoIecce
ucnonsdyercs UFg, MOBEpXHOCTH Bcero o6opynoBaHHsA, TpYOONpPOBOJOB H
H3MEpPHTENBHBIX NMPHOOPOB (KOTOpblE BCTYNMAalOT B KOHTAKT C a3oM) IOJDKHBI
H3roTaBIIMBaThCA M3 MAaTepHAJIOB, COXPAaHAIOLINX YCTOHYHBOCTh NPH KOHTAKTE C
UFs.
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5.5.1.

5.5.2.

5.5.3.

MOJACHHUTEJIbHOE 3AMEYAHHE

[lepeuncnenHrle B HacTOsIIEM  pasfejie  3JIeMEHTBl  BCTYNMalwT B
HENOCPEACTBEHHbIHi  KOHTAaKT C  TexHojorudyeckmM razom UFg 1ubo
HENOCPEeACTBEHHO peryJHpyloT NOTOK B Mpenenax kKackaga. Bce moBepXHOCTH,
KOTOpble BCTYNMAalOT B KOHTAKT C TEXHOJIOTHYECKHM Ta3oM, LEITHKOM
U3roTaBIMBaOTCH U3 CTolkuXx Kk UFg MatepuanoB, HiK 3amiMilieHbl TOKPLITHEM K3
TAKUX MaTEepHaJIOB. Jnsa uenedl pasgena, OTHOCAIIErocs K 3JIeMEHTaM
a’polHHamuyeckoro oborameHnus, Kopposuecroiikue kx UFg Martepuansl,
BKJIIOYAIOT MEIb, HEPXKABEIOUIYKD CTalb, AlOMHHUIH, aIIOMHHHEBBIE CILIABHI,
HHUKeNb WIH CIUIaBH, colepxamue 60% wunn Golee HHKeNd, a TAaKKE CTOHKHE K
UFs nonHOCTBIO PTOPHPOBAHHEIE YTJIEBOAOPOIHBIE ITOJIHMEPBI.

PaszgeauTesibHbIe COMIA

CnennaipHO NpeaHa3HayeHHbIE WIH MOATOTOBJIEHHBIE pa3feMTENbHbBIE COMIa H
ux coopku. PaznenutenbHele COIIIa COCTOAT U3 IIENIEBHAHBIX H30THYTHIX KAHAJIOB
¢ panmycoM u3rub6a Meree 1 MM (o6suno ot 0,1 1o 0,05 MM), KOPpPO3HECTOHKHX K
UFs, M HMEOMHX BHYTPEHHIOID PEXYNIyI0 KpPOMKY, KOTOpas pasaeinseT
MpOTEKAIOMIMH Yepe3 COIUIO Ia3 Ha ABe (pakiuy.

BuxpeBble TpyOKH

CnennansHo NpeaHa3HAY€HHBIE HIIH MOATOTOBJIEHHBIE BHXPEBblE TPYOKH M HX
cbopku. BuxpeBbie TpyOKM HMEIOT LWIHHAPHYECKYI0 HIH KOHYCcOOOpasHyIo
dopmy, u3rorosieHsl M3 KopposuecToHkux K UF¢ MaTepHanoB WM 3alIMIIEHEI
NOKPHITHEM H3 TaKHX MAaTepHanoB M HMeroT auamerp ot 0,5 cM no 4 cMm IpH
OTHOMIEHHH IIMHBl K auamerpy 20:1 winm MeHee, a Takke OmHO WiIH ©Ooiee
TaHTe€HIHAJIbHOE BXOAHOE OTBepcTHE. TpyOKHM MOryr OBITh OCHAamleHbl OTBOAAMH
COIUIOBOTO THIIA Ha OAHOM HMJIM Ha 0OOHX KOHLIaX.

MOJACHUTEJIbBHOE 3AMEYAHHE

IutaTenpHBIM ra3 MOCTYIIaeT B BHXPEBYIO TPYOKy IO KacaTelbHOH C OXHOTO
KOHILIa HIH dYepe3 3aKPyYyHBAIOIHE JIONMATKH WAH Yepe3 MHOTOYHCIIEHHBIE
TaHT€HLHAIbHBIE BXOJHbIE OTBEPCTHA BIOJb TPYOKH.

Komnpeccopbl H ra3oAyBKH

CrnennansHo npegHa3HadYe€HHbIE WJIH MOATOTOBJIEHHBIE OCEBBIE, LIEHTPHQYKHBIE
HNH  OoObEeMHBIE  KOMIIpECCOphl MJHM  Ta30dyBKH, H3TOTOBIEHHBIE  H3
koppo3uectoiikux k UF¢ MaTepnasioB, WIH 3aIMIIEHHbIE MOKPHITHEM H3 TaKHX
MaTepHasoB, IIPOH3BOINTENBHOCTBIO Ha BXOAE 2 M>/MHH win Gonee cMecn UFg
HeCymIero ra3a (BOIOpO HiH TelIHH).

MOSICHUTEJIbBHOE 3AMEYAHHE

Takne xoMrpeccophl H razofnyBKH OOBIYHO MMEIOT mepenan naesieHus ot 1,2:1 no
6:1.

18



5.5.4.

5.5.5.

5.5.6.

5.5.7.

YnaoTrHeHHun BpallalolHXCH BAJIOB

CneunanbHO  NpefHa3HaYeHHblE  HIH  [OATOTOBJICHHBIE  YIIOTHEHHA
BPaUIRIOIIMXCS BAJIOB, YCTAHOBIICHHBIE Ha CTOPOHE [0JIa4H H Ha CTOPOHE BBIXOJA
IUI1 YIUIOTHEHHMS BaJla, COEAMHAIOIEr0 POTOP KOMIIPECCOpa HIIH POTOP Ta304yBKH
C NPHBOZHBIM JIBHTaTeNeM, C TeM YTOOH 06ecneyuTh HaJEKHYIO FepMETH3ALHIO,
NPEXOTBPALIAIONIYIO BRIXOJl TEXHOJIOTHYECKOTO Ira3a HIH HaTeKaHHe BO3TyXa HIH
YIUIOTHSIOILIETO Ta3a BO BHYTPEHHIOW KaMepy KOMIIpECCOpPa MM Ta30dyBKH,
KoTopas 3arnosnHeHa cMecbio UFg H Hecymiero rasa.

Ten1000MeHHHKH NS OXJIAXKIECHHSA rasa

CneunansHO INpeAHa3HAauYEeHHblE MM IOATOTOBJIEHHbIE  TEMIOO0OMEHHHKH,
H3TOTOBNIEHHbIE M3 Koppo3uecToMkux K UFg MaTepHaloB HIIH 3alllHIUEHHBIC
MOKPBITHEM H3 TAKHX MaTepHaJIOB.

Koxyxu pa3ieJsIOIIHX 3JIeMEHTOB

CrneusansHO INpefHa3HauY€HHblE WIH IIOATOTOBJIEHHBIE KOXYXH Ppa3lesAronIHX
3/IEMEHTOB, H3TOTOBIIEHHBIE H3 Koppo3uecToiikux k UF¢ MatepuanoB wuiu
3a0IMIIEHHBIX MOKPHITHEM M3 TAaKHX MaTEpHAlOB, 1 IOMENICHHA B HHX
BHXPEBbIX TPYOOK MIIH pa3ZieNHTENbHBIX COME.

MMOACHHUTEJIbHOE 3AMEYAHME

3TH KOXYXH MOTYT NpPEACTABIATh COO0H LHIHMHAPUYECKHE KaMephl JHAMETPOM
6onee 300 MM 1 anuHOM Gonee 900 MM MM MPAMOYTOJILHBIE KaMePbl CPaBHUMBIX
pa3MepoB H MOTyT OBITH NMpENHA3HAYEHB! AJIF YCTAHOBKH B TOPH30HTAILHOM HIIH
BEPTHKAJILHOM MONOXEHHH.

CucteMbl noaa4yu/cucTeMbl 0TBoAA "mpoaykra’ u "'XBOCTOB"

CrennanbHO INpelHa3sHaYeHHblE WIH IOATOTOBJEHHbIE TEXHOJOTHYECKHe
CHCTeMBI WIH 000pynIOBaHHE 1)1 OOOTaTHTENBHBIX YCTAHOBOK, H3TOTOBIIEHHbIE U3
xoppo3uecToiikux k UF¢ MaTepHanoB MM 3alMIUEHHBIX NMOKPHITHEM H3 TaKHX
MaTepHaJIOB, BKIIOYAOLIHE:

a)  MHTAONHE aBTOKIABBI, NIEYH MMM CHCTEMBI, HCNMONb3yeMble NI MOAAYH
UF, na npouecca oborameHus;

b)  mecybGauMMaTophl (MM XONOOHbIE JIOBYLUKH ), HCIIOJIb3YEeMbI€ U1 BBIBEICHHUS
Harpetoro UFs #3 npouecca oborameHHs UIf  IOCHEYIOMIEro
NIepeMEICHHS;

c) CTaHIUH OTBEPXKIEHHUA HIIH OXKH)XEHHA, HCIob3yeMsble s BhiBeaeHus UFg
M3 npoliecca oborameHus myreM ckatud B nepeoga UF¢ B XHOKYIO HIH

TBEpAYIO dopmy;

d) cranuuM "mpoayxTa" MM "XBOCTOB", HCNONb3YyeMble IUIA NEpeMeNIeHHS
UFs B KOHTEHHEPHI.
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5.5.8.

5.5.9.

5.5.10.

S5.5.11.

CHcTeMbl KOJJIEKTOPHBIX TPYOONpoBoaoB

CneunanbHO npefHa3HaueHHblE HJIH TOATOTOBJIEHHBIE CHCTEMBI KOJUJIEKTOPHBIX
TpyOONpOBOIOB, H3roTOBJIEHHBIE H3 Koppo3uecToiikux k UFs MarepuanoB HiIH
3alllMIEHHbIe MTOKPHITHEM H3 TAaKHX MaTepHanoB, Wi yaepxaHus UFg BHyTpH
a3pOIMHaMHYECKHX KacKaloB. OTa CETh TPyOONpPOBOIOB OOBIYHO NpENCTaBiIAET
coboit cucteMy ¢ "IBOMHBIM" KOJUIEKTOpOM, Il€ KaKOBIA Kackag WM Ipynna
KacCKaJOB COEIHHEHBI C KaXKJbIM H3 KOJUIEKTOPOB.

Balcyymn.le CHCTEMBI H HACOCBHI

a) CreunanbHO InpefHa3HAaYEHHLIE MJIH TNOATOTOBNEHHBIE BaKyyMHBIE
CHCTEMBI, IPOM3BOAMTENLHOCTBIO Ha BXOAE 5 M°/MHH WiH Gojlee, COCTOSIINE H3
BAaKYyMHBIX MarucTpajied, BaKyyMHBIX KOJUIEKTOPOB H BaKyyMHBHIX HacOCOB, H
npeqHa3HaveHHbIe 411 paboTsl B conepxamux UF¢ ra3oBuIx cpenax.

b)  BakyyMHBIe HacOCHI, ClIEHHANILHO NpeAHa3HauYeHHBIE HIH NOArOTOBJIEHHBIE
ana paboret B conmepkamnx UFg rasoBelx cpelax M H3TOTOBJICHHBIE H3
xoppo3nectoiikux k UFs MaTepHanoB HNH 3allMIIEHHBIX TMOKPHITHEM H3 TaKHX
MarepHaloB. B 3THMX Hacocax MOTYT HCIOJB30BaTbCA (TOPHUCTO-YIiepOAHbIE
YIUIOTHEHHA H CnienMaibHeie pabo4yHe XUAKOCTH.

Crenda/ibHble CTONOPHbIEC K PErYIHPYOIIHE KIANaHbI

CneunansHele  NpeQHa3HAa4eHHblE HNAM  MOATOTOBIEHHBIE pY4YHbIE  HIH
aBTOMaTHYECKHE CTOTOPHLIE M PETYJIHPYIOIIHE KIanaHbl CHAbGOHHOTO THIA,
H3TOTOBJIEHHBIE M3 KOppo3HecTOMKHMX K UF¢ MaTepunoB MM 3anivIleHHBIE
MOKPLITHEM M3 TaKMX MaTepHAJIOB, AHaMeTpoM oT 40 no 1500 MM 114 MOHTaxa B
OCHOBHBIX M BCIIOMOIaTeNbHBIX CHCTEMAaxXx YCTAaHOBOK a3pOJWHAMHYECKOIO
oborameHus.

Macc-cneKkTpoMeTpbL/HCTOYHHKH HoHOB nas UFg

CrneuManbHO npenHa3HaueHHble MM  TOATOTOBJIEHHBIE MAarHHTHbiE HIH
KBaJpYTIONbHbIE MacCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOMAMUTL TPAMOH 0T6Op
npo6 mozaBaeMo¥ Macchl, "NpoayKra" HiIH "XBOCTOB" M3 ra3oBbix NMoTokoB UFs u
obnagalolMe NoJIHLIM HAGOPOM CIIEAYIOMIMX XapaKTEPHCTHK:

1.  ynenpHas paspemaromas cCnoco6HocTs Mo Macce coime 320;

2. COOEpXKAT HCTOYHHKH HOHOB, H3TOTOBJICHHEBIC H3 HHXPOMa HIIK MOHEJNA HITH
3aINMIIEHHEBIE ITOKPBITHEM H3 HHX, HJIIH HHKCJINPOBAHHBIE;

3. comepxaT HOHH3alLMOHHBIE HCTOYHHKH ¢ 60MOapaHPOBKO# 31IEKTPOHAMH;

4.  comepXaT KOJUIEKTOPHYIO CHCTEMY, IIPHIOAHYIO MUl H30TONHOIO aHAIH3A.
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5.5.12.

5.6.

Cucrtembl oTaesenus UFg ot Hecymiero raza

CreuManbHO MpeJHa3HAYeHHblE MM  MOATOTOBJIEHHBIE TEXHOJOTHYECKHUE
cuctemsl 114 otaeneHus UFg ot Hecytero rasa (BoAOpOAa WM Telus).

NOJACHUTEJIbHOE 3AMEYAHHUE

OTH CHCTEMEI npe€aHa3HauCHbl 1JI1 COKpPAUICHHA COACPXKaHHA UF6 B HECYIIEM rase
10 OOHOM YacTH Ha MHJUIMOH HJIH MEHEE H MOT'YT BKJIIOYaTh TAKOC oGopy,uosaHne,
KakK:

a)  KpPHOTEHHBIE TEMIOOOMEHHHKHM H KpHOCENapaTophl, criocobHBlE CO31aBaTh
TemmnepaTypsl -120°C unu meHee, Hiu

b)  GIOKH KPHOTEHHOTO OXJAXIEHHS, CIIOCOGHBIE CO31aBAaTh TEMIIEPATYPHI -
20°C unu MeHee, WM

c) OJI0KH pa3feNUTENbHBIX CONEN HIH BUXpEBHIX TpYOok it otaeneHus UFg
OT HeCYIIEro rasa, Wiu

d)  xonomusle nosymku UFg, ciocoGHele co3naBaTh TemnepaTypsl -20°C uinu
MeHee.

CrnieuHajbLHO npeaHa3’HadYeHHble HJAH  IOATOTOBJIEHHbIE CHCTEMBI,
obopynoBaHHe H KOMIIOHEHTBI Qs HCHOJAbL30BaAHHS Ha YCTaHOBKAaX
XHMHYECKOro 00MeHa HJIH HOHOOOMEHHOr 0 o0oraleHus

BBOJHOE 3AMEYAHHE

He3naunTensHoe pasnnyMe H30TONOB ypaHa MO Macce IMPHBOAMT K HeOGOIBIOIMM
H3MEHEHHMAM B  PAaBHOBECHHM XHMHYECKHX PEaKIHH, KOTOphIE MOIYT
HCIIONB30BAThC B KayeCTBE OCHOBHI M pa3fefieHHs H30TOMOB. Y CHEMHO
pa3paboTaHO IBa Ipollecca:  KHAKOCTHO-XHAKOCTHRIH XMMHYECKHH oOMeH H
TBEPAO-XHIKOCTHBIA HOHHBIH OOMEH.

B mpouecce XHAKOCTHO-KHAKOCTHOTO XHMHYECKOr0O OOMEHa B NPOTHBOTOKE
IPOHCXOAHT B3aHMMOJEHCTBHE HECMEMIMBAIOMMXCA XKHIAKHX (a3 (BOAHBIX HIIH
OPraHHYECKHX), YTO IPHBOAMT K 3(Q(dekTy KacKagWpOBaHHA ThHICAY CTaXui
pasaencuus. Bozasas ¢asa COCTOMT M3 XJIOpHAA ypaHa B pacTBOpe COJIAHOI
KHMCJIOTBI; OpraHH4ecKas (a3a COCTOHT M3 3KCTpareHTa, COIAEPXKAaMIEro XJIOpHA
ypaHa B OpraHHYeCKOM pacCTBOPHTEIE. KoHTakTHBIMH  (pUIBTpPaMH B
pasdeNHTENPHOM Kackaje MOIYT SIBIATHCS XHIKOCTHO-XKHAKOCTHbIE OOMEHHBbIE
KOJIOHHBI (TaKkHe, KaKk HMIYJIbCHbIE KOJNOHHBI C CETYAaTHIMH TapelKaMH) HIH
KHIAKOCTHBIE HEHTpH(YXKHBIE KOHTakTHhle ¢HIBTPE.  Ha o0omx KoHIax
pasfeIHTENBPHOIO Kackaga B Heipix ofecredeHHsa pediokca Ha KaKIOM KOHIE
HeOOXONMMBI XHMHYECKHE IPEBPAILEHHA (OKHCIEHHE H BOCCTaHOBJIEHHE).
I'naBHas 3a1a4a KOHCTPYKLHH COCTOHMT B TOM, 4TOOBl HE NOMYCTHTH 3arpsA3HEHHA
TEXHOJIOTHYECKHX ITOTOKOB HEKOTOPHIMH HOHAMH METAUIOB. B CBS3H ¢ 3THM
HCIONB3YIOTCA IUIACTHKOBBIE, IOKPBHIThIE IUIaCTHKOM (BKJIIOYast MPHMEHEHHE
GTOPHPOBAaHHBIX YTNIEBOAOPOAHBIX ITOJHMEPOB) M/HJIH HOKPHITHIE CTEKJIOM
KOJIOHHBI H TpYOONpOBOALI.
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5.6.1.

B TBepmo-’KHAKOCTHOM HOHOOOMEHHOM mpouecce oborauieHne IAOCTHraeTcs
MOCPENCTBOM ancopOuum/mecopOuu ypaHa Ha CHENHAIbHOH, O4eHb OBICTPO
neicTBytolell HOHOOOMeHHOH cMorne unH ancopbente. PacTBop ypaHa B consgHoO#H
KUCNOTE H ApYTUe XMMHYECKHE PeareHTHl MPOIMYCKAIOTCH Yepe3 HHNHHAPHYECKHE
06OraTHTENILHBIE KOJIOHHBI, COJepXKallie YIUIOTHEHHEIE CIOH ancopbeHTa. Jnsa
nojJep>kaHysd HEIpepHIBHOCTH mpouecca HeoOxoguma cucTemMa pedmiokca B
HeTX BBICBOOOXKIEHMA ypaHa M3 aicopOeHTa oOpaTHO B XMAKHH NOTOK, C TEM
uyToOBl MOXHO OBUIO cOOpaTh "mpomykT" H "XBOCTBI". 3T0 JOCTHraeTcs IMyTEM
HCIIOIb30BaHMA MTOJX OJSIIIHX XHMHYECKHX peareHTOB
BOCCTaHOBNEHHS/OKHCIIEHHA, KOTOpblE  TOJNHOCTBIO  PETEHEPUPYIOTCH B
pas/ie/IbHBIX BHEIIHMX MMETIIX M KOTOpble MOTYT 4aCTHYHO PEreHepHpOBaThCA B
CaMHX H30TONMHBIX pa3JeMTeNbHBIX KoJoHHax. [IpucyrcrBHe B mnpouecce
rOpsAYHX KOHIEHTPHPOBAHHBIX PAaCTBOPOB COJNAHOW KHCIOTH! TpebyeT, 4YToOHI
obopynoBaHHE OBUIO HM3TOTOBNEHO H3 CIELHANBHBIX KOPPO3HECTOMKHX
MAaTepHaIoB HIIH 3AIUMILEHO NTOKPHITHEM H3 TAKHX MAaTEPHAJIOB.

KHIKOCTHO-)KHAKOCTHbIe 00MEeHHbIE KOJIOHHBI (XHMHYeCKHH 00MEH)

IIpoTHBOTOUHBIE KHMIOKOCTHO-XHAKOCTHHIE OOMEHHBIE KOJOHHBI, HMEIOMHE
MEXAaHHYECKHH CHJIOBOH BBOA (T.€. HMIIYNbCHBIE KONOHHBI C CETYaTHIMH
TapenKaMH, KOJIOHHBI C TapelKaMH, COBEPILAIOMMMHU BO3BPaTHO NMOCTYTATEeNbHBIE
JBHXXEHHS, ¥ KOJIOHHBI C BHYTPEHHHMH TYpOUHHBIMH CMECHTEILAMH), CIeHHanbHO
NpeAHa3HAauYeHHBIE MM T[OATOTOBIEHHbIE ANA  oOorameHHs ypaHa C
HCTIONB30BaHHEM TIIpollecca XHMHYECKoro obmeHa. Hdns  xoppo3HOHHOH
YCTOHYHBOCTH K KOHLEHTPHPOBAaHHHIM pacTBOpPaM COJIAHOH KHCJIOTHI 3TH
KONOHHBl M HX BHYTPEHHHE KOMIIOHEHTBI H3rOTOBJIEHBI H3 TIOIXOAAMMX
TIaCTHKOBBIX MATepHaloB (TakHX, Kak GTOPHPOBaHHBIC YIJIEBOJAOPOMHKIE
MONMMEpPbI) WIH CTEKJIa WIH 3allMIIeHbl NOKPRITHEM H3 TaKMX MaTepHaloB.
KomoHHbl cnpoekTupoBaHel Ha KkopoTkoe (30 cexyHn HIM MeHee) BpeMs
NPOXOXIEHHS B KacKaze.

5.6.2. lenTpudyxkHbIe KHAKOCTHO-KHIKOCTHbIE KOHTAKTHbIC PHILTPHLI (XHMHYECKHH

oOMeH)

HenTpudyxHble XHUIAKOCTHO-XHAKOCTHBIE KOHTAKTHBIE (HIBTPH, CHELHaIbHO
NpeAHa3sHaYeHHbIE MJM IOATOTOBNEHHBIE % OOOramieHMs YypaHa C
HCNIONIb30BaHHEM Hpolecca XHMHueckoro oOMeHa. B TakMX KOHTaKTHBIX
$HNBTpPax HCIONB3yeTCS BpANIEHHE IUIS NOMYYEHHS OPraHHYECKHX H XKHIKHX
MIOTOKOB, a 3aTeM LIeHTpoOeXHas CHIa ad pasneneHus ¢as. Ins koppo3HOHHOH
CTOMKOCTH K KOHLIEHTPHPOBAHHBIM pAacTBOpaM COJIIHOH KHCJIOTHI KOHTAKTHBIE
GHIBTPEI H3TOTAaBIIHBAIOTCA H3 COOTBETCTBYIOIUMX IIIACTHKOBBIX MaTepHATIOB
(TakHX, KaKk GTOPHMPOBaHHBIE YINIEBOJOPOAHbIE IMOJMMEPHI) WIH NOKPLIBAIOTCA
HMH WIH cTekioM. LleHTpudyxkHblE KOHTaKTHblE (QHIBTPHI CIPOEKTHPOBAHBI Ha
kopoTtkoe (30 CeKyHI WIH MeHee) BpeMs IIPOXO0XIECHHA B KacKaze.
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5.6.3.

5.6.4.

CHcTeMBI H 000pYA0OBAHHE 11 BOCCTAHOBJ/IEHHA YPaHa (XHMH4YecKHH 00MeH)

a) CpneuHasbHO  NpeNHa3HaYeHHBlE MM  MOATOTOBNEHHBIE  SYEHKH
3JIEKTPOXHMHYECKOTO BOCCTAHOBJIEHHS 11 BOCCTAHOBIIEHHS YpaHa H3 OJHOTO
BAJIEHTHOTO COCTOSHHMA B JpYyroe I oOoramieHHs ypaHa C HMCIOJb30BaHHEM
npoiecca XHMHYecKoro obMeHa. MarepHalsl sueek, HaXOAIHeCS B KOHTAKTeE C
TEXHOJIOTHYECKHMMH  pacTBOPaMH, IOJDKHHI OBITb  KOPPO3HECTOHKHMH K
KOHLEHTPHPOBAHHBIM PaCTBOPaM COJITHOH KHCIIOTHI.

IOSICHHUTEJIBHOE 3AMEYAHHE

KatonHbiit oTcek sueiiku NOJDKEH OBITH CIPOEKTHPOBAaH TaKHM 00pa3oM, 4TOObI
NpeNOTBPaTHTh NMOBTOPHOE OKMCIIEHHE ypaHa L0 ©oJiee BBICOKOTO BajiEHTHOTO
cocTOsHHA. [Ina ynepXaHHsA ypaHa B KaTOJHOM OTCeKe sueHka MOXKET HMeETb
HENpOHHIaeMyo qHadparMeHHyI0 MeMOpaHy, H3TOTOBIIEHHYIO H3 CIELHAIBHOTO
KaTHOHHO-OOMEHHOro MaTepHana.  Karoa COCTOHT H3 COOTBETCTBYIOIIETO
TBEPAOTO IPOBOJHHKA, TAKOTO, KaK IrpadHT.

b) CneunanbHO npeaHa3sHayeHHbIE HIH TMOATOTOBIEHHBIE CHCTEMBbl IUIA
u3pneuenns U™ M3 opraHMueckoro moToka, perylHpOBaHHS KOHIEHTDALMH
KHCIIOTBl H IUIA 3allOJIHEHHS A4eeK 3JIEKTPOXHMHYECKOTO BOCCTAHOBJICHHS Ha
NPOU3BOACTBEHHOM BBIXOAE KacKaza.

HOACHHUTEJIBHOE 3AMEYAHHE

OTH CHCTEMBI COCTOAT H3 OOOpYHOBaHHA 3KCTPAKLMH pPacTBOpPHTENEM A
otronkn U™ 3 opraHMdYeckoro moToka B >KMAKMH pacTBOp, 0GOpyIOBaHMA
BHITADHBAaHUA H/MIIH IPYroro oOOpyIOBaHMA MUIA AOCTHXKEHHSA PErylIHpPOBKH H
KOHTPOJI1 BOJOPOAHOTrO ITOKa3aTelNs, H HaCOCOB MJIH JAPYTHX YCTPOHCTB mepeHoca
IUIS 3alIOJTHEHHS SYeeK 3JIeKTPOXHMHYECKOro BoccTaHoBNeHHs. OCHOBHas 3ajaua
KOHCTPYKIIMM COCTOHT B TOM, YTOOHI H30exaTh 3arpA3HEHHS MOTOKA >KHAKOCTH
HOHAaMH HEKOTOpBIX MeTawioB. CremoBaTeNbHO, T€ 4YacTH OOOpYAOBaHHA
CHCTEMBI, KOTOpBHIE HaXOAATCA B KOHTAaKTE€ C TEXHOJOTHYECKHUM IIOTOKOM,
HM3rOTaBIMBAlOTCA M3 COOTBETCTBYIOIIMX MATEPHAIOB (TaKMX, KaK CTeKIIo,
bTOopHpOBaHHBIE YTJIEBOJOPOAHBIE NOIMMEpPHI, Cynbdar nonubeHwna, cynbdoH
nonusbupa U NPONUTAaHHBIH CMOJIOH rpadHT), HIHM 3aNIMIICHB! IOKPHITHEM H3
TaKHX MaTEpPHAJIOB.

CHcTeMbI NOArOTOBKH NMHTAHUA (XHMHIeCKHH 00MeH)

ChnennansHo IIpE€AHAa3HAYCHHBIC HIIK NnoATOTOBJICHHBIC CHCTEMBI 1A
IIPOH3BOACTBA IIMTATCIBHBIX PACTBOPOB XJIOpHAAa YpaHa BBICOKOH YMCTOTHI IJIA
YCTaHOBOK ITO Pa3aCIICHHIO H30TOIIOB YpaHa METOO0OM XHMHYICCKOTO obMeHa.

IOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT H3 OOOpYIOBaHHS IUIf pPacTBOPEHHsS, SKCTPaKLHH
pacTBOpHUTENEM W/WIM HOHOOOMEHHOTO 00OpPYHNOBaHHS INIA OYMCTKH, a TaKkKe
NEKTPONMTHYECKHX sUeek WA BoccraHoBleHHs U™ wmm U™ B UP. B amux
CHCTEMax MPOH3BOIATCA PaCTBOPHI XJIOPHAA YPaHa, B KOTOPHIX CONEPKHTCS JIHILb
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5.6.5.

HECKOJIBKO 4YacTell Ha MMJUIHOH METAUIHYECKHX BKIIOUEHHH, TaKMX, KaK XpOM,
Kee3o, BaHaguWH, MONMOAEH M APYTHX OBYXBAIEHTHBIX HX KaTHOHOB HIIH
KaTHOHOB C Oonpmre#i BaJeHTHOCTBIO. KOHCTPYKLHOHHBIE MaTepHanbl LA
3JIEMEHTOB CHCTEMBI, B KOTOpOit oOpabGaThiBaercds U’ BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKI0, (TOPHPOBAaHHEIE YTJIEBOJOPOIHbIE IIOMHMEPHI, rpadHT,
MOKPHITHIA MOMHUBHHHI-CYNbGATHBIM HIH MOMHIGHP-CYTHGOHHBIM IUIACTHKOM H
NPONHTAHHBIH CMOJIOH.

CucTeMbl OKHCIIEHHS YpaHa (XUMHYeCKHH 00MeH)

CneumanbHO NpegHa3sHaYeHHbI€ WIH MOATOTOBIEHHBIE CHCTEMBI IUIS OKHCJIEHHS
U* B U™ ana BosBpalleHHa B KacKal pasleleHHs H30TONOB ypaHa B IpolLecce
oboranieHus METOIOM XHMIYECKOT0 OOMeHa.

HOACHUTEJIBHOE 3AMEYAHME
OTH cHCTEMBI MOT'YT BKIII04aTh TAKHE 3JIEMEHTHI, KakK:

a)  ofopydoBaHWE Ul KOHTAaKTHPOBAHMA XJOpa M KHCIOpOJa ¢ BOJHBIMH
s¢dnroenTaMH U3 000pYHOBAHHS pa3feleHHS H30TONOB M IKCTPAKLIMH
obpa3oBaBiIerocs U™ B  obenHeHHbi OpraHMYeckHit IMOTOK,
BO3BpALLAIOLIAiiCA U3 IPOH3BOACTBEHHOTO BHIXO/a KacKaa;

b) obopynoBaHHe, KOTOpOE OTHENAET BOLY OT COJIAHOM KHMCJIOTHI, YTOOBI BOJA
U KOHLIEHTPMPOBAaHHAA COJIAHAs KHMCJIOTa MOTJH Obl OBITH BHOBb BBEICHEI B
IpOLIECC B HYXKHBIX MECTaxX.

5.6.6. BsIcTpo pearnpyioliHe HOHOOOMEHHDbIE CMOJIbL/ancopOeHThl (HOHHBbIH 00MeH)

5.6.7.

BricTpo pearupyiomue HOHOOOMEHHBIE CMONBI MIM afcopOeHTHI, CHeLHaIbHO
NpefHa3HAa4YeHHbIE MJIM TOATOTOBJEHHHE i oOoralleHuMs ypaHa €
HCIIONIb30BAaHHEM TpOLIiecCa HOHHOrO OOMEHa, BKIIOYas IOPHCThIE CMOJBI
MaKpoCeT4aTO# CTpYKTyphl W/HIH MeMOpaHHbIE CTPYKTYpHI, B KOTOPBIX aKTHBHbBIE
IpyNIsl XHMHYECKOTO OOMEHa OrpaHHYeHBl I[IOKPHITHEM Ha IIOBEPXHOCTH
HEaKTHBHOH NOPHUCTOM BCIIOMOraTelbHOH CTPYKTYpBI, H IpYTHE KOMIIO3HTHBIE
CTPYKTYpHl B J1000H mnpuemneMol ¢opMe, BKIKOYAs YaCTHUBI BOJOKOH. OITH
HOHOOOMEHHBIE CMONB/ancopbeHTsl MMEHT aHaMerphl 0,2 MM MJIH MeHee H
JOJDKHBI OBITH XHMHYECKH CTOMKMMH 110 OTHOHIEHHIO K pacTBOpaM
KOHLICHTPHPOBAaHHOH COJIIHOH KHCAOTH, a TaloKe JOCTaTOYHO IIPOYHBI
¢u3MYeckH, ¢ TeM YTOOB! MX CBOMCTBA HE yXyIIIAlHCh B OOMEHHBIX KOJOHHAX.
Cmonsl/ancopOeHThl CIENHaNbHO NPEAHA3HAYeHBl ANd IOMy4eHHs KHHETHKH
ouyeHb OpICTpOro o6MeHa M30TONOB ypaHa (IHTENBHOCTH nosyobMerna MeHee 10
CeKyHI) u 0071a1al0T BO3MOXXHOCTBIO paboTaTh MpH TEMIIEpaType B OHANa3oHE OT
100°C no 200°C.

HoHooOMeHHbIe KOJOHHLI (HOHHbLIH 00MeH)

[{unmuHapHYeckue KOJOHHBI AuaMeTpoM Oonee 1000 MM 1is yaepkaHHA H
NONACPKAHHA  3alOJIHEHHBIX CIOEB  HOHOOOMEHHBIX  CMOJ/aacopOeHTOB,
CIeLHaNbHO NpenHa3HauYeHHble WIH IOATOTOBJIEHHEIE IA oOoramieHHs ypaHa C
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5.6.8.

5.7.

HCIOJIb30BaHHEM HOHOOOMEHHOro Ipolecca. OTH KOJNOHHBI H3TOTOBJIEHBI H3
MaTepHanoB (Tak¥X, KaK THTaH WIH (TOPHPOBAHHEIE YTJIEBOAOPOJHBIE
[TOJIMMEPHI), CTOHKHX K KOPPO3HH, BRI3EIBAEMOH pacTBOpPaMH KOHLIEHTPHPOBaHHOM
COJIAHOH KMCIIOTBHI, HJIH 3alIMILUEHbl IOKPBITHEM H3 TaKHX MaTEpHAlOB H
cnocoOHBl paboTaTh NpH TeMmepaType B auamasoHe or 100°C po 200°C u
nasneHuH Beiue 0,7 MIla (102 dyHT/kB. Ar0iM).

HonooGMeHHEBIEe CHCTEME] peduiiokca (HOHHBIH 00MeH)

a) CrneuuansHO TIpegHa3sHaYeHHblE HWJIH  IIOATOTOBJIEHHbIE  CHCTEMBI
XHMHYECKOTO HJIH 3JIEKTPOXHMHYECKOT0 BOCCTAHOBJIEHHS I pereHepaltH
peareHTa(0OB) XHMHYECKOrO BOCCTAaHOBJIEHHS, HCIONb3yeMoro(blx) B
Kackagax HOHOOOMEHHOro oborameHns ypaHa.

b) ChneunanbHO mpeAHa3sHauyeHHble HJIH  IOATOTOBIIEHHBIE  CHCTEMBI
XHMHYECKOTO MJIM 3JIEKTPOXHMHYECKOTO OKHCIIEHHA M1 percHepalHu
peareHTa(OB) XHMHYECKOrO OKHCJIEHHA, HCIIONb3yeMOro(blX) B KacKamax
HOHOOOMEHHOTO 06orameHHs ypaHa.

MOACHUTEJIbHOE 3AMEYAHHE

B mpouecce HOHOOOMEHHOro oOoramieHHs B Ka4decTBE BOCCTaHaBIHBAIOILETO
KaTHOHAa MOXET HCIIONb30BaThCA, HANPHMEP, TPEXBAJIECHTHLIH THTaH (Ti+3), H B
3TOM CIIy4ae BOCCTaHOBHTeNIbHas cucTeMa Oyner BeIpabaThIBaTh Ti"
TIOCPEACTBOM BOCCTaHOBNeHus Ti™.

B npoumecce B KadecTBe OKHCIHTENd MOXET HCIONB30BaThCA, HaIPHMeEP,
TpexBaneHTHOe xene3o (Fe™), u B 3TOM ciyuae cHCTeMa OKHMCIEHMs OymeT
BripaGatriBaTh Fe' mocpencreom oxncnenns Fe™.

CneunajabHoO NpeAHa3HAYCHHbIC HIIHA NOoATrOTOBJICHHBIC CHCTEMBI,
oﬁopynosamle H KOMIIOHEHTHI /I HCHOJL30BaAHHSA B JIA3€pPHBIX
000raTHTEJbHBIX YCTaHOBKaX

BBOJHOE 3AMEYAHHUE

CyniecTByIOIHE CHCTEMBI U1 OOOTaTHTENbHBIX IPOLECCOB C HCIONb30BaHHEM
J1a3epoB AEJATCA Ha JABE KaTETOPHH: Te, B KOTOpPBIX pabouell cpenol ABIAIOTCA
Ilapbl aTOMAapHOTO YpaHa, H Te, B KOTOphIX paboueil cpenoit sABIAIOTCA MNaphl
YPaHOBOIro coeIuHeHHsa. OO6mMMH Ha3BaHHAMH U1 TaKHX MPOLIECCOB SABJIAIOTCA:
nepBas KaTeropHs - JIa3epHoOe pasziesIeHHe H30TOIOB N0 METOLY aTOMapHBIX NapoB
(ALVIS unn SILVA); BrOpas KaTeropus - MOJIEKYIAPHBIH METOJ J1a3epHOTo
paszaenenus usoronos (MLIS unu MOLIS) u xuMHYeckas peaklus OCPEACTBOM
n3buparenbHOi mo H3oTomam JasepHoil axtuBauMH (CRISLA).  Cucremsl,
060pyn0BaHHE H KOMIIOHEHTHI 111 YCTaHOBOK JIa3€PHOT0 00OrauieH s BKJIIOYAlOT:
a) yCTpOHCTBa IJIA MOJAYH IAPOB METAUIHYECKOrO ypaHa (mns H3OHupaTenbHOMH
GbOTOMOHH3AIMH) HIH YCTPOHCTBA 1A ITOJa4YH [1apOB YPAHOBOI'O COEIHHEHHA (1A
doToanccOUHaMH HIH XHMHYECKOH aKTHBaUMH); b) ycrpoiictBa mis cbopa
oborameHHOro 1 06eJHEHHOTO METAJUIHYECKOrO ypaHa B KayecTBe "MPOAYyKTa" H
"XBOCTOB" B IIEpBOM KaTErOpHH H YCTpOHcCTBa mins cbopa pa3jioXEHHBIX HIIH
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5.7.1.

5.7.2.

BBIILIENINX U3 PeaklMH COeIUHEHUH B KayecTBe "Npoaykra" U HeoOpaboTaHHOro
MaTepHajla B KadyecTBe "XBOCTOB" BO BTOpOH KaTeropuu; c) paboume jasepHble
CHCTeMBl U1 H30MparensHOro BO3OYXHEeHHs H30TONOB YypaHa-235; H
d) oGopynoBaHHe OJ11 MOATOTOBKH MOJA4YH M KOHBEPCHH MpoAykTa. BcenencrBue
CJIO)XKHOCTH CIIEKTPOCKONIHMH aTOMOB H COEOHHEHHMH ypaHa MOXeT norpeGoBaThcs
HCTONb30BaHHE NI000# U3 pAia HMEKOIIHXCA 1a3ePHBIX TEXHOIOTHIA.

MNOACHUTEJIBHOE 3AMEYAHUE

MHorne H3 KOMIIOHEHTOB, IIEpEYHCIEHHBIX B 3TOM pasfiene, BCTYNaioT B
HENOCPENCTBEHHBIH KOHTAKT C NapaMH METAUIHYECKOrO YpaHa HIIH ¢ )KHIKOCTBIO,
HJIM C TEXHOJIOTHYEeCKMM ra3oM, coctossmuM U3 UFg mnu cmecu u3 UFg u apyrux
ra3oB. Bce noBepxHOCTH, KOTOpBIE BCTYNAlOT B KOHTAakT ¢ ypaHoM unu UFg,
MOJIHOCTBIO H3TOTOBJIEHBI M3 KOPPO3HECTOMKHX MAaTEpHAJIOB H/IH 3al[HUIIEHBI
NOKPBITHEM H3 Takux MarepuanoB. Jlng ueneit pasgena, OTHOCALIErocA K
KOMITIOHEHTaM 00OpyOBaHHA AJIA JIa3€PHOro oboramieH s, MaTepHalbl, CTORKHE K
KOPpPO3HH,  BHI3BIBa€MOH  INapaMH  HIM  JKUOKOCTAMH,  COIEP>KAIIHMH
METAJUIMYECKHA YpaH MM YPaHOBBIE CIUIaBHl, BKJIFOYAIOT NMOKPBITHIH OKCHIOM
HUTTpHA rpadHT H TaHTaJl, H MaTepHasbl, CTOHKHE K KOPpO3HH, Bhi3siBaeMoi UFg,
BKJIIOYAIOT MeEIb, HEPXABEIOIIYI0 CTalb, ANIOMHHHH, ANIOMHHHEBBIE CIUIABHI,
HHKeJIb HIIH CIUIaBhl, ‘conepxcamne 60% Hukens u 6onee, H croiikue K UFg
HOJIHOCTBIO (TOPHPOBAHHEIE YTTIEBOJOPOAHEIE TTOJTHMEDHI.

CucTembl BbIapuBaHHs yYpaHa (ALVIS)

CneuuansHo npeaHa3HayeHHblE WM TOATOTOBJIEHHBIE CHCTEMBI BhINApHBaHHS
ypaHa, KOTOpBIE COJEpPXaT BBICOKOMOIHbIE T[IOJIOCOBbIE HIH pPacTpOBBIE
3NEKTPOHHO-JTydeBbIE IYIIKH C MepeJaBaeMoil MOIIHOCTBIO Ha MHHOIeHb Oolee
2,5 kB1/cM.

CucreMbl 111 06paboTKH KHAKOMeTANJIHYecKOro ypaHna (ALVIS)

CrnienuanbHO MpeaHa3Ha4YeHHbIE MJIM MOATOTOBJIEHHBIE CHCTEMBI Uit 00paboTkm
KHAKOTO MeTalla i1 pacIUIaBlI€HHOTO YypaHa HJIH YpPaHOBHIX CIUJIAaBOB,
COCTOSANIHE U3 THTIEH H OXJIaXAaomero 060pyn0BaHHUA IS THIJIEH.

HOACHUTEJIBHOE 3AMEYAHUE

THram U apyrHe KOMITOHEHTH! 3TOH CHCTEMBI, KOTOpPBIE BCTYNAIOT B KOHTAKT C
pacIuiaBI€HHBIM ypaHOM MM YpPaHOBBIMH  CIUIaBaMH, H3TOTOBIIEHB H3
KOPPO3HECTOHKHX H TEPMOCTOHKHMX MaTepHaJIOB WIH 3AMIHIUCHHBIX NOKPBLITHEM
M3 TakHX MatepHanoB. IlpueMmremsie MaTepHaibl BKIIOYAIOT TaHTall, MOKPBITHIH
OKCHJOM HTTpPHUsA rpaduT, rpaduT, NOKPHITHIN OKHCIaMH JPYI¥X peAKO3EMENbHBIX
aneMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WIH HX CMECSAMH.
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5.7.3. Arperars! 14 c6opa "'nmpoaykTa" H "XBoCcTOB" MeTanIMueckoro ypaia ALVIS)

5.7.4.

5.7.5.

5.7.6.

5.7.7.

CreunnanpHO INpelHa3HaYeHHBIE WIM IOATOTOBIIEHHBIE arperaTsl Wi cbopa
"mpoaykTa" M "XBOCTOB" METAJUIHYECKOTO YpaHa B )KHUAKOH MM TBEpAOH opme.

INTOACHHUTEJIBHOE 3AMEYAHME

KOMITOHEHTHI 3THX arperaToB M3roTOBJIEHH! H3 MaTEPHANIOB, CTORKHX K HarpeBy H
KOppO3HH, BBI3BIBAEMOH NapaMH METAUIHYECKOTO YpaHa HIH >KHIAKOCTBIO, HIIH
3alIMOIEHB! IOKPHITHEM H3 TAaKHX MAaTEpPHAIOB (TaKHX, KaK MOKPHITHIA OKCHIOM
HTTpHS IpadUT HIH TAaHTaN) H MOTYT BKIIIOYaTh B cebOs TpyOONMpoBOAbI, KiIalaHsl,
mTynepa, "xkenoba", BBOABI, TEIUIOOOMEHHHKH M KOJUIEKTOPHBIE IUIACTHHBI A
MarHHTHOTO, 31IEKTPOCTaTHYECKOT0 HIIH APYTHX METOAOB pa3lesieHHA.

Koxyxu pazaeanteabHoro moayJs (ALVIS)

CnennansHO NpEAHA3HAYCHHBIE WIH TOATOTOBJIEHHblE LUMIHHAPHYECKHE WIH
NpAMOYTOJIbHBIE KaMepbl 14 IIOMENIEHHS B HHX HCTOYHHKA IapoB
METaJUIHYECKOr0 YpaHa, 3JIeKTPOHHO-IY4YEBOH ITyIIKH H KOJUIEKTOPOB "mpoayKTa"
H "XBoCTOB".

INNOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH HMEIOT MHOXECTBO BXOOHBIX OTBEPCTHMH U1 MOIa4H
3NIEKTPONHTAHHA H BOIBI, OKHA JUIA JIa3€PHBIX ITYYKOB, COEQHHEHHH BaKyyMHBIX
HAaCOCOB, a TAaKKe IUI JHArHOCTHKH H KOHTPOJI KOHTPOJIbHO-H3MEPHTENbHBIX
npubopoB. OHH HMEIOT NPUCIOCOONECHHA IS OTKPHITHA H 3aKpHITHA, YTOOBI
obecneunTs 06CTyKHBaHHE BHYTPEHHHUX KOMIIOHEHTOB.

CBepx3ByKkoBbI€ paclIHpHTeIbHbIE conia (MLIS)

CneumanbHO  NpefHa3HAa4Y€HHblE WIH  MOATOTOBJIIEHHBIE  CBEPX3BYKOBBIE
PacUHpHTENBHBIE COIUIA A oxaaxaeHHs cMeceil UFs u Hecyniero rasa go 150°K
WIH HHXe U koppo3HecTorikue k UFs.

Koanexrops! npoaykra naTtudropucroro ypaia (MLIS)

CneunanbHo MNMpeAHa3HaYCHHBIE HJIH IIOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPIOro
npoxykra natHgropHcroro ypana (UFs), cocrosmue u3 ¢uUIbTpa, KOJUIEKTOPOB
YOApHOTO WIH LMKIOHHOTO THIIAa MJIM HX COYETaHHH M KOPPO3HECTOHKHE K cpele
UFs/UFg.

Komnpeccopst UF6/necymero raza (MLIS)

CrneunanbHO NMpeAHa3HAYEHHbIE WIH MOATOTOBIEHHEIE KOMIIPECCOPH 1A cMeceit
UFs 1 Hecymiero rasa i JUIMTENbHOH 3KcIUTyaTaluy B cpeae UFs. KoMImoHeHTh
3THX KOMIIPECCOPOB, KOTOphle BCTYHAIOT B KOHTAaKT C HECYIIMM Tra3oM,
H3rOTOBNIEHBl H3 KoOppo3HecTOikux Kk UFg¢ MarepuanoB HAM 3aliMIIEHBI
MOKPHITHEM H3 TaKHX MaTE€pHAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

¥YnioTHenus Bpanawouuxcsa sajgos (MLIS)

CnenuansHo [peaHa3HaYeHHbIE WIH MIOATOTOBJIEHHBIE  YIUIOTHEHHS
BpALIAIOMIMXCS BaJIOB, YCTAHOBJIEHHBIE HAa CTOPOHE NMOJAYH M Ha CTOPOHE BHIXOIa
IUls YIUIOTHEHHS BaJla, COCOHHAIOIIETO POTOP KOMIIpECCOpa € NPHBOAHBIM
IBHTaTeNneM, ¢ TeM 4YToO0Bl O0ecneynTh HAJEXKHYI0 TIe€pMETH3alLHIO,
NpeJOTBPALIAIONIYI0 BBIXOH TEXHOJIOTHYECKOro ra3a MM HaTeKaHHe BO3OyXa HJIH
YIUIOTHSIOLIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KOTopas 3amojiHeHa
cMecbto UFg u Hecymero rasa.

Cucremsi propupoBanus (MLIS)

CneunasbHO  NpefHa3HAY€HHbIE HWIH  MOATOTOBIEHHbIE  CHCTEMBI  IUIA
¢ropupoBanus UF; (B TBepaoM coctosiHuM) B UF (ra3).

IMNOACHUTEJIBHOE 3AMEYAHHE

JTH CHCTEMBI NpefHa3HayeHH mns $TopupoBanus coOpanHoro mopomika UFs B
UF¢ B memax nocnemylomero cbopa B KOHTeiHepax NMpOayKTa WIH IS MOJA4YH B
6moxu MLIS nns nonmonamTensHoro oboramierus. [Ipy mpuMeHeHMH OOHOTO
noaxoJa peakuus (TOpHpOBaHHS MOXET OBITH 3aBeplleHa B ITpelesiaX CHCTEMbI
pasfesieHHs M30TOIOB, TA€ MIAET pEaKUMs M HEMOCPEICTBEHHOE H3BIICUEHHE M3
KoJulekTopoB "mponykTa”. Ilpu mpumeHeHun apyroro moaxoaa nopomok UFs
MOXKeT ObITh HM3BJIeYEH/NepeMeNIeH H3 KOJUIEKTOPOB "MpOAyKTa" B MOAXOMAIIMMH
peakTop (HalpuMep, pEakTOp C IIBCEBIOOKMKEHHBIM CJIOEM KaTaJH-3aTopa,
TeJTMKOHAAIbLHBIA peakTop MM *apoBas OamiHsA) B Hensx ¢TopupoBaHus. B
oboux ciyuasx Hcnonb3yercs o0OpylOBaHHE VIS XpaHEHHs M nepeHoca ¢ropa
(unu opyrux npuemiaeMbix GTOPHPYIOILIHMX peareHTOB) M ;A c6opa M mepeHoca
UFs.

Macc-cnekTpoMeTpbl/McToMHHKH HoHOB UF6 (MLIS)

CrneunanbHO TpefHa3HauY€HHblE WJIH TIOATOTOBJIEHHBIE MArHWTHbIE HWIH
KBaZpyTIOJIbHbIE MacC-CIEKTPOMETPHI, CIIOCOOHBIE NMPOH3BOAMTH NpsAMOH 0oT6Op
npo6 noxasaeMoit Macchl, "npoaykTa" umu "XBocTOB" M3 ra3oBelX NotokoB UF¢ u
obnajaromnye NOIHbBIM HaOOPOM CleXYIONINX XapaKTEPHCTHK:

1. yaenbHas pa3peiuaronas crnocobHoCcTh Mo Macce cBrime 320;

2. conepxaT HCTOYHHKH HOHOB, H3TOTOBJICHHBIE H3 HUXpOMA HJIH MOHEILA HIIH
3aLIHIICHHBIC [IOKPBITHEM H3 HHUX, HIIH HHKCIIHPOBAHHEIC,

3. COZIepXaT HOHM3ALHOHHBIE HCTOYHHKH ¢ 60MOapAHPOBKOH 3NIEKTPOHAMH;
4. coliepXaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO AJ11 H30TOITHOTO aHAIH3A.
CucTteMbl noaavu/cHcTeMsl 0TBOAA ''mpoaykTa’ M "xBocToB'" (MLIS)

(01 (51)76:013: (1) npeaHasHa4Y€HHBIC HJIH  TIOATOTOBJICHHBIC TEXHOJIOTHYCCKHE
CHCTEMBI HIIH 060pyn03a1me U1 000TaTHTENBHEIX YCTaHOBOK, H3TrOTOBJICHHBIE H3
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5.7.12.

5.7.13.

koppo3uecToRkux k UF¢ MaTepHanoB, WIH 3alllMIIEHHBIX IOKPBITHEM H3 TaKUX
MaTepHaJIOB, BKIIFOYAIOIIHE:;

a) [IUTAIONINE ABTOKIABHI, MEYH HJIH CHCTEMBI, MCIIONB3YEMBIE ANA MONAYH
UF¢ msa npouecca oborameHus;

b)  mecybGmumaTopsl (Wi XOJIOAHBIE JIOBYIIKH), HCTIOIb3YeMBIE IS BHIBEAECHUS
Harperoro UFs M3 mpouecca oOorameHHs I8 MOCIEAYIOMIETO
nepeMeIIeHHUs;

C) CTaHIIHH OTBECPXIACHHA HIIH OXXHXXCHHA, HCITOJIB3YEMbIC U141 BBIBCACHHA UFg
H3 Impouecca oborameHus IMYTEM CXKaTHA H I[IE€EPEBOAA UF¢ B KHIOKYIO HIIH

TBEpAYIO GopMy;

d) CTAHUMH "NpOAYKTa" WIHM "XBOCTOB", MCIHONb3yeMhble I MepeMENCHHS
UF¢ B KOHTElHHEPHI.

Cucrtembl otaenenns UFg ot Hecywero raza (MLIS)

CnennanpbHO MpelHa3HaYeHHBIE HMIH  TMOATOTOBIEHHBIE  TEXHOJIOTHYECKHE
cucreMmbl g otaeneHus UFg oT Hecymero rasa. Hecymmm raszom moxer ObITh
a30T, aprOH WIH ApPYTOH ras.

NMOACHUTEJIBHOE 3AMEYAHHE
JTH CHCTEMBI MOTYT BKIIOYaTh Takoe 000pynI0BaHHE, KaK:

a) KPHOTE€HHBIE TEMIOOOMEHHHKM HJIM  KpHOCENAapaTopel, CHOCOOHBIE
€031aBaTh TeMnepaTyphl -120°C win MeHee, HIH

b) ONIOKH KPHOT€HHOTO OXJIaXACHHS, cCMOCOOHBIE CO3JaBaTh TEMIIEpPAaTyphl -
120°C nnu MeHee, WM

c) xonoansle noBymku UFg, cnocobHble co3naBath Teminepatypsl -20°C wiu
MEHee.

Jlazepuble cHicTembl (ALVIS, MLIS u CRISLA)

.Ha3€pbl HJIH  J1a3€pHBIE CHCTCMBI, CICHHAIBHO IIPpCAHA3HAYCHHBIC HJIIH
MOATOTOBJICHHBIC 111 pa3Ae/ICHUA M30TONOB YpaHa.

NMOACHUTEJIBHOE 3AMEYAHUE

Jlazepsl H BaXKHbIE KOMIIOHEHTHI JIa3epoOB IPH JIa3epHOM Ipolecce 0OorarieHus
BIJIIOYAIOT Te, KOTOpble OmpeneneHsl B NyHKTe 3.6  OOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cuctema mpouecca ALVIS 065MHO COCTOHT
W3 OBYX J1a3€pOB: Jla3epa Ha Mapax MeIH M Jla3epa Ha kpacurensx. JlazepHas
cuctema ang MLIS o6brdHO cOCTOMT M3 nasepa, pabotaromero Ha CO; wiu
3KCHMEPHOI0 Jla3epa H MHOTOXOJOBOH OINTHYECKOH SYE€HKH C BpallaOLIMMHCSA
3epkanaMH Ha 06eux cTopoHax. g jasepoB WM JIa3epHBIX CHCTEM IPH 000HMX

29



S.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

npoueccax Tpebyerca cTabHIN3aTOp CNEKTPOBOH 4acTOTH! A1 paboThl B TEYEHHE
IJINTENbHBIX IEPHOIOB BPEMEHH.

CneunanbHo NMpeaHa3HAYCHHbIE HITH NMOAroTOBJICHHbLIE CHCTEMbLI,
oﬁopynonamle H KOMIIOHEHTbI [JI HCMOJIb30BAHHSI HA 000raTHTEJbHBIX
YCTaHOBKaX C IN1a3MEHHLIM pa3ieJIeHHEM

BBOJHOE 3AMEYAHHE

[Ipn npolecce Ia3MEHHOrO pasfelieHHs IJIa3Ma, COCTOAlas U3 HOHOB YpaHa,
NPOXOAMT uYepe3 IJIEKTPUYECKOE TII0jle, HACTPOEHHOE Ha YacTOTy HOHHOIo
pe3oHaHca U, ¢ TeM uTOGbI OHHM B NEPBYI0 Odepenb MOIJIOMATH SHEPIUI0 H
YBEJIHYMBAICA JHAMETP MX IITONOpooOpasHbix opOout. HoHBI ¢ npoxoxkaeHHeM
no OonpleMy OuaMeTpy 3aXBaTHIBAIOTCA I 00pa3oBaHMA NPOXYKTA,
o6oramensoro U, IInasma, koTopas o6pa3oBaHa MOCPEICTBOM HOHH3ALHH
YpaHOBOTO apa, COACP>KUTCS B BAKyyMHOH kaMepe ¢ MarHHTHBIM T10JIEM BbICOKOH
HanpsOKEHHOCTH, 00pa30oBaHHBIM C IIOMOILBI) CBEPXIIPOBOJAANIEr0 MarHHTA.
OCHOBHEIE TEXHOJIOTHYECKHE CHCTEMBI MPOLECCa BKIIOYAOT CHCTEMY I'eHepaluH
YPaHOBOH IIa3MBbl, pa3feNUTeNbHbIl MOIYNb CO CBEPXIIPOBOISAIIHNM MAarHHTOM
(cm. myrkT 3.10 npoxymenta INFCIRC/254/Rev.1/Part 2) u cucTeMb! H3BJIEYECHHUA
MeTajuia aa cbopa "mpoaykra” u "xBocTOB".

MHKPOBOJ]HOBBIE HCTOYHHKH JHCPIrHH H AHTECHHbI

CrneunanbHO  npedHa3HayeHHblE WM MOATOTOBIEHHbIE  MHKPOBOJIHOBBIE
HCTOYHHKH JHEPrHH M aHTEHHBl VIS TeHEpaUuMH MIH YCKOpEHHs HOHOB H
obnanamomue CleqylOIUMH XapakTepUCTHKamMH:  4dactora Bemie 30ITu
CpeaHsAsA BHIXOHAA MOILHOCTD [ reHepalun HOHOB Oonee 50 kBT.

ConeHouapl 1J151 BO30YKIeHHS HOHOB

CnennanbHO npefHa3sHauyeHHblE WIH TMOATOTOBIEHHBIE COJEHOMIBl  AJIA
PpagroyacTOTHOro Bo30Y)xIeHHs HOHOB B Juarna3oHe yactotr Oomee 100 k' H
cnocoGHble paboTaTh NpHu cpeaHeR MomHOCTH Gonee 40 kBT.

CucTeMbl reHepalHH YPaHOBO# IJ1a3Mbl

CneuHanbHo MpegHa3sHayeHHBIE MWIH IOATOTOBJIEHHBIE CHCTEMEBI T€HepalHu
YPaHOBO# IUIa3Mbl, KOTOpPhle MOTYT COAEPXaTh BHICOKOMOILHKIE ITOJIOCOBRIE HIIH
pacTpOBBIE JNIEKTPOHHO-JIydeBble ITYIIKH C II€pelaBaeMOX MOIIHOCTBHIO Ha
MHIIIEeHb Gonee 2,5 kB1/cM.

CucTeMbl 1151 00paboTKH KHAKOMETAIIHYECKOT0 YPaHa

CneunanbsHo MNMpe€aHa3HA4YCHHLIC HJIH NMOATOTOBJICHHBIE CHCTEMBI A 06pa60'r1m
JXMIOKOro MeETajula Ui pacilUlaBI€HHOIoO YypaHa HJIH YPAaHOBBIX CILUIABOB,
COCTOSIIHME U3 THIJIEH H OXJIaXKIAIONIErO 060pynosaﬂux LI THTTIEH.
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5.8.5.

5.8.6.

5.9.

MOACHUTEJIbBHOE 3AMEYAHUWE

Turnu ¥ Apyrue KOMIIOHEHTHI 3TOM CHCTEMbI, KOTOphIE BCTYNAKT B KOHTAaKT C
pacnnaBleHHBIM YPaHOM MM YpPaHOBRIMH CIUIaBaMM, H3TOTOBNEHBI H3
KOPPO3HECTOHKHX H TEPMOCTOMKHX MAaTEPHAIOB HJIH 3aIlMILEHbI NOKPHITHEM H3
TaKHX MarepHanoB. IIpHemieMsle MaTepHaisl BKIIOYAIOT TAaHTAI, NOKPBITHIR
OKCHIOM MTTpHA rpaduT, rpaduT, MOKPHITEIH OKHCIaMH JPYTHX peIKO3eMeIbHBIX
aneMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) HWIH HX CMECAMH.

Arperatsl AJjifl cOopa "'nmpoaykTa' H '"XBOCTOB' MeTA//IN4eCKOro ypaHa

CrenmansHO IpeJHAa3Ha4YeHHBIE HJIM INOATOTOBJIEHHBIE arperatel nis cbopa
"mpoxykra" H "XBOCTOB" IUI1 METAJUIMYECKOTO ypaHa B TBepaod ¢opMme. ITH
arperathl s cO6Opa H3TOTOBJEHHI M3 MaTEPHAIOB, CTOMKMX K HarpeBy H
KOPPO3HH, BBI3bIBAEMOM MapaMH METAUIMYECKOTO YypaHa, TakHX, Kak rpadur,
MOKPBITHIA OKCHIOM HTTPHS, WIH TaHTaJl, WIH 3a0IHILEHH NOKPBHITHEM H3 TaKHX
MaTepHaJIOB.

Koxyxu pa3ie/MTe]IbHOr0 MOAYJIf

nnMHIpHYECKHE KaMephl, ClielHanbHO NpeHa3HaYeHHbIe HIH MOATOTOBIEHHBIE
1A HCIOJB30BaHHS Ha OOOraTHTENbHBIX YCTaHOBKaX C  IUIA3MEHHBIM
pasfiesieHHEM, JUIAd TIOMENIEHHS B HHUX MCTOYHMKAa YPaHOBOH IUIa3MBI,
JHEPreTHYECKOro COJIEHOMJA pagHo4acTOThl H KOJUIEKTOPOB 'mpomykTa" H
"XBOCTOB".

NMOACHHUTEJIBHOE 3AMEUYAHUE

OTH KOXYXH HMEIOT MHOXECTBO BXOIHBIX OTBEPCTHH [N MOJa4H
3JICKTPONUTAHMA, COCOMHEHHH 1ubOY3HOHHBIX HAcocOB, a Taloke IJIA
JHarHOCTHKH H KOHTPOJA KOHTPOJILHO-H3MEPHTENbHBIX NpHOOpoB. OHH HMEIOT
PUCTIOCOGNIEHNS A OTKPHITHA M 3aKPHITHA, YTOO! 0GECTIEYHTh OGCTY)KHBaHHE
BHYTPCHHHX KOMIIOHEHTOB H H3TOTOBJIEHBI H3 COOTBETCTBYIOIIMX HEMarHHTHBIX
MaTepHaJIOB, TAKHX, KaK Hep)KaBelolas CTalb.

CneunaabHo NnpeaHa3HaA4YCHHbIC HJIH MOATOTOBJIEHHBIC CHCTEMBI,
oﬁopynonamle H KOMIIOHEHTHI JIA HCHOJIb30BAHHA Ha YCTAHOBKAX
JIEKTPOMArHHTHOI'O o0oraiieHHs.

BBOJHOE 3AMEYAHME

Ilpn 271eKTPOMAarHUTHOM IpollecCE HOHBI METANIHYECKOTO YpaHa, NONy4eHHBIE
NIOCPEACTBOM HOHHM3allMH MHTalomero MartepHana H3 coned (o6eraHo UCL),
YCKOPAIOTCA H IPOXOJAT 4Yepe3 MAarHUTHOE MoJie, KOTOPOE 3aCTaBjlieT HOHBI
Pa3JIMYHBIX H30TOMOB IPOXOAMTH IO pa3jHYHBIM HampaBieHHAM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMArHWTHOTO HM30TONIHOTO  CemnapaTopa  ABJAIOTCA:
MarHMTHOE TMION€ 1A OTKJIOHEHHS/pa3sfeNeHHA M30TONOB HOHHOTO ITy4Ka,
HCTOYHHKAa HOHOB C €r0 CHCTEMOH YCKOpEHMs, H CHCTeMBl cOopa OTAeNeHHBIX
HOHOB. BcrioMoraTenpHEIE CHCTEMBI IJI 3TOTO IPOLIECCAa BKIIOYAIOT CHCTEMY
CHaO)XXEHHS MarHHTHOM OJHeprHed, CHCTEMBl BBICOKOBOJBTHOTO ITHTaHHA
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5.9.1.

HCTOYHHKAa HOHOB, BAaKyyMHYIO CHCTEMY H OOMIMpHBIE CHCTEMBI XHMHYECKOMH
00paboTKH 119  BOCCTAaHOBJIEHHMS INPOAYKTa H  OYHCTKH/pereHepanuH
KOMITOHEHTOB.

3Jlemp0MarHHTHble CenapaTopsl H30TONMOB

3ne1crpomarﬂm'm,1e cenaparopbl H30TONOB, CIICHHAIBHO INPEAHA3HAYCHHBIE HIIH
IIOOTrOTOBJIIEHHBIE 1A pa3deleHns H3O0TOIIOB YpaHa, H o6opy1103a1me H
KOMIIOHCHTBI )14 3TOro, BKIK4as:

a)  HcroyHuku HOHOB

CnenuanbHO mnpenHa3sHa4YeHHBlE MM IOATOTOBJIEHHBIE OTIENbHBIE HIIH
MHOTOYHCJICHHbIE HCTOYHHKH HOHOB YypaHa, COCTOAIIHME H3 HCTOYHHKA
mapa, HOHH3aTOpa H  YCKOpPHTENsd My4Ka, H3TOTOBJEHHHE M3
COOTBETCTBYIOIIMX MaTEPHAIOB, TaKHX, KaK IpadHT, HepkaBelomwas CTalb
HWJIH Meflb, H CITOCOOHBIX oOecrieynBaTh OOIMA TOK B ITydke HOHOB 50 MA
WIH 6onee.

b) Komnekropsl HOHOB

KOJIJICKTOpHBIe IIaCTHHBI, HMCIOMIHE OBE HIIH Oonee meNMH H nasa,
CrieIHaJIbHO IIp€AHa3Ha4Y€HHBIE HIH ITOATOTOBJICHHRIE 1A cGopa ITY4KOB
HOHOB 000raileHHOro H 06e JHEHHOTO YpaHa ! H3TOTOBJIEHHHIC H3

COOTBETCTBYHOIIIUX MaTepHaiOB, TaKHX, KakK I])a(bPIT HIIH
HEPIXKABEIOIIAA CTAlb.

¢)  BakyymHble KOXKYXH

CrnennanbHO NpeAHa3HaYeHHBIE WIH NOArOTOBJIEHHEIE BaKyyMHBIE KOXKYXH
I 3JeKTPOMarHHTHBIX CeNapaTopoB ypaHa, H3TOTOBJIEHHbIE H3
COOTBETCTBYIOIIHX HEMAarHMTHHIX MaTEpHAJIOB, TaKHX, KaK HepxkaBelomas
CTaJlb, ¥ NpeaHa3HaYeHHbIe ik paboTh npH naBneHuH 0,1 I1a unu Huxke.

I[NOSICHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CIELUHAIbHO INpedHa3Ha4YeHhl [Uis IOMENIEHHA B HHX
HCTOYHHKOB HOHOB, KOJUIEKTOPHBIX IUIACTHH H BOJOOXJIOXIaEMBIX
BKJIaJbIIEH M MMEIOT NPUCHOCOONEHHA WA coenuHeHHH MU QY3HOHHBIX
HacoCOB M IIPHCNOCOONEHHA UIA OTKPHITHA M 3aKphITHS B LEIAIX
H3BJIEYECHHA H 3aMEHbI ITHX KOMIOHEHTOB.

d) Mar=uTHBIE OMKOCHEIE HAKOHEYHHKH

CrnennanbHo IIpE€AHAa3sHAYCHHBIE HJIIM IOATOTOBJICHHBIC MAarHHTHBIC
NOJIIOCHBIC HAKOHCYHHKH, HMCIOUINC OHAMETD 6onee 2 M, HCIIOJIb3YEMBIC
s obecrnieyeHHS NOCTOAHHOIO MArHHTHOTO INOJA B 3NCKTPOMArHHTHOM
c€napaTop€ H30TOIIOB H I NCpEHOCA MArHHTHOIO IO MEXKIY
PaCcnojOKEHHBIMH PAIOM CE€NApaTOpaMH.
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5.9.2.

5.9.3.

BLICOKOBOIbLTHBIE HCTOYHHKH NUTAHHA

CnenvanbHO  NpeJHAa3HAYEHHBIE HIH  IIOATOTOBJICHHBIE  BBICOKOBOJIBHBIE
HUCTOYHHKH TNHTAaHHA s MCTOYHHKOB MOHOB, oOnajaromine IMOJHBIM Habopom
CIEeNYIONIMX XapaKkTepHCTHK:  Moryr pabotrath B HENPEPHIBHOM DPEXHME,
BbIxogHoe HanpsokeHne 20 000 B mnu 6onee, BexongHoi Tok 1 A mim Gonee H
cTabnnusauus HanpsoxeHus MeHee 0,01% B TeueHne 8 yacos.

HMCTOYHHMKH MHTAHUA 3JIEKTPOMAarHHTOB

CneunaspHO TNpeldHa3Ha4Ye€HHBlE MM IOATOTOBIEHHBIE MOIIHBIE HCTOYHHKH
IMUTaHUA TOCTOSHHOrO TOKAa IJIA 3JeKTPOMAarHMTOB, ob6jajaioniye MOJIHBIM
HaboOpoM CIEeXyIOMIMX XapaKTEPHCTHK: BBIXOOHOH TOK B HEIIPEPHLIBHOM peXHMe
500 A unu 6onee npu Hanpshxennu 100 B wnu 6onee, npu crabunusanny no ToxKy
uny HanpspxeHuro MeHee 0,01% B TeyeHue § yacoB.

YCcTaHOBKH JJisi MPOM3BOACTBA TsKeJIOH BOABI, JefiTepusi M AeHTepHeBbIX
COeMHeHHH M o0o6opyaoBaHHe, CHeNHAJbHO MNpelHA3HAYEHHOE MIH
MNOAr0TOB/ICHHOE 1JIfl 3TOTO

BBOJHOE 3AMEYAHUE

TsDKeNyo BOZY MOXKHO NPOH3BOAMTH, HCNIONB3Ys pasnuyHble nmpoueccsl. OnHako
KOMMEpPYECKH BBITOAHBIMH SBIAKOTCA [OBa Ipollecca: IPOLECC H3OTOMHOrO
obMeHa Bonsl M cepoBogopona (mpouecc GC) M mpouecc H30TONMHOrO oOMeHa
aMMHaKa H BOAOpOa.

IMpouecc GC ocHoBaH Ha oOMEHe BOmOpOINa H OEHTEpHS MEXIYy BOHOH H
CEpOBOAOPOIOM B CHCTEME KOJIOHH, KOTOphle 3KCIITYaTHPYIOTCS C XOJIOTHOH
BEPXHEH CEKLHEN H ropsyeH HHKHEH cekured. Bola TeyeT BHH3 11O KOJIOHHAM, B
TO BpeMs KaK CepOBOJOPOAHBIH ra3 HIHPKYIHPYET OT AHA K BEpIIMHE KOJIOHH. s
COIEHCTBHA CMEIIMBAaHHIO a3a M BOABl HCTNONB3YeTCA PsAA OBIPYATHIX JIOTKOB.
JerTepuii nepememaercd B BOAY NPH HH3KHX TEMIIEpaTypax H B CEpPOBOAODPOA
IIpH BRICOKHX TeMriepatypax. OOoramieHHble JefiTepHEM ra3 WiIH BOAA YAAIIOTCS
H3 KOJIOHH NEPBOM CTYNEHH Ha CTHIKE IOpPSAYHX H XOJOOHBIX CEKLHH, H Ipolecc
NOBTOpSETCS B KOJOHHaX ciuenywoomei cryneHd. IlpoayxT mocnenHei ¢assl -
BoAa, oforameHHas neiitepueM 1o 30%, HanpaBngercs B AHUCTHILUIALIMOHHYIO
YCTaHOBKY A7 IIPOM3BOICTBA PEaKTOPHO-YHUCTOH Takenod Boawl, T.e. 99,75%
OKHCH JeHTepHA.

B npouecce oOMeHa Mex Iy aMMHaKOM H BOZOPOIOM MOXHO H3BJeKaTh IeHTepHit
H3 CHHTEe3-Ta3a NOCPENCTBOM KOHTAaKTa ¢ XHAKHM aMMHaKOM B IIPHCYTCTBHH
kKatanu3atopa. CHHTe3-ra3 mnomaercs B OOMEHHBIE KOJOHHBI H 33TEM B
aMMHayHbIA KOHBepTep. BHYTpH KOJIOHH ra3 nogHMMaeTcs OT JHa K BEpIIHHE, B
TO BpeMs Kak >XMIKHH aMMHaK Te€4eT OT BEPIIMHE KO AHy. JleHTepuH B CHHTE3-
rase JIMIIAETCS BOJAOPOAAa M KOHIEHTPHpYeTCd B aMMMaKe. AMMMAK NOCTYMaer
3aT€M B YCTAaHOBKY IJI1 KpEKHMHra aMMHaKa Ha JHe KOJIOHHBI, TOrJa Kak ras
cobHpaeTcss B aMMHAaYHOM KOHBEpTEpe Ha BepiuHHe. Ha mocnexylommx CTyneHsax
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6.1.

NIPOMCXOJHUT JajlbHelmee o0orameHHe, H NMyTeM OKOHYATENbHOW AMCTHIULALHH
NIPOM3BOJUTCA PEAKTOPHO-YHCTAs TsKeNas Bojda. Ilogada CHHTeE3-ra3a MOXKET
ObITH OOecrieueHa aMMHa4HOH YCTaHOBKO#H, KOTOpas B CBOKO OYepeb MOXET ObITh
COOpY)K€Ha BMECTE C YCTaHOBKOH J/UIA IPOM3BOJACTBA TSAKENOH BOIBI ITyTEM
H30TONMHOro o6MeHa aMMHaka M Bojopona. B mpouecce aMMHaYHO-BOJAOPOIHOTO
oOMeHa B KayeCTBE HMCTOYHHMKA HCXOJHOTO JEeHTEpHA MOXET TakkKe
HCIOJIL30BaThCA OOBIYHAS BOJA.

MHorue npeaMeTs! KIOYEBOro 060PYAOBaHHA IUIA YCTAHOBOK IO ITPOH3BOJCTBY
TSKEJION BOAbl, HCHONb3yromMX npouecchl GC HIH aMMHaYHO-BOIOPOAHOIO
obMeHa, IIMPOKO PacCHpOCTPAaHEHBI B HEKOTOPBHIX OTPACIAX HehTeXHMHYeCKOH
HPOMBIIUIEHHOCTH. OcobeHHO 3TO KacaeTcs HeOONBIIMX YCTaHOBOK,
ucnonedyrommx npouecc GC. OaHako HEMHOTHE MpeaMeThl 000pyIOBaHHA
SBIAIOTCA cTaHAAapTHRIMH. Ilponeccsl GC M aMMHa4HO-BOJIOPOAHOTO 0oOMeEHa
TpeOyroT 00paboTku 6OJBLUIHX KOJIHYECTB BOCILUIAMEHAIOMIMXCH, KOPPO3HOHHKIX H
TOKCHYHBIX JXHAKOCTEH NpH IOBLIIEHHOM AaBleHHH. (COOTBETCTBEHHO IIpH
pa3paboTKe CTaHAApPTOB IO NMPOEKTHPOBAHHIO H 3KCIUTyaTalMH U1 YCTAaHOBOK H
000pyIOBaHHsA, HCIONB3YIOIIWX 3TH MPOUECCH, ClEeayeT YIaenaTh Oobiioe
BHHMaHHe nNoA0OpY MaTepHaloB M MX XapaKTepHCTHKaM C TeM, YTOOBI
obecnieyuTh JUIMTENBHBIH CPOK CITY’KOBI PH COXPaHEHHU BBICOKOH 6€301acHOCTH
H HagexxHocTH. OmnpeneneHue mMacmraboB o6ycIOBNIMBAaeTCA INIaBHBIM 00pazoM
coobpakxeHHSAMH 3KOHOMHKH H HEo6xoauMocTH. Takum ob6pa3oM, 6onbluas yacTsk
IpeaMeToB OOOPYHNOBaHHSA H3TOTOBIAETCA B COOTBETCTBHH C TpeOOBaHHAMH
3aKa3qyMKa.

Hakonen, crmemyer otMmeTrHTh, WTO Kak B mpouecce GC, Tak M B mpolecce
aMMHa4yHO-BOJOPOAHOTO oOOMeHa, ImpeaMeTsl OOOpyIOBaHHA, KOTOpble IIO
OTAENIBHOCTH HE IpedHa3HayeHbl HIH MOATOTOBJEHH CHELHAIBHO JUIA
NPOM3BOACTBA TSKEJIOH BOABI, MOTYT COOMpaTbCA B CHCTEMBI, CHELHAIHLHO
npeaHa3HaYeHHble MM MOATOTOBJIEHHBIE JJIA IPOM3BOACTBA TWKEJIOH BOJBI.
[lpuMepaMH TakuX CHCTeM, IPHMEHAEMBIX B OOOHMX IIpolleccax, SBIIAIOTCHA
CHCTEMa KaTAJIMTHYECKOTO KPEKHHTIa, HCNonb3yeMas B npolecce oOMeHa aMMHaka
H BOAOpPOJAa, M JHCTHULIUHOHHBIE CHCTEMbI, MCNONB3yeMBIE B Npolecce
OKOHYAaTEIbHOM KOHLIEHTPAallMH TSKENOH BOABI, NOBOAfAIIEH €e OO YPOBHA
PeaKTOpHO-YHCTOH.

Ipeamernl  o6opynoBaHHs, KOTOpble€ CHELMAIBbHO NpeNHa3sHa4eHB WIH
MOATOTOBJIEHH! [UIA MPOH3BOACTBA TKENIOH BOABI IyTEM HCINONb30BaHHA THOO
npouecca obMeHa BOIbl H cepoBoAOpoAa, NHOO mpouecca oOMeHa aMMHaka H
BOJIOPOJIa, BKIIOYAIOT:

Bono-cepoBoaoponabie 00MeHHbIE KOJIOHHbI

OO6MeHHBIE KOJIOHHBI, H3TOTaBIMBaEMbIEe U3 MENKO3EPHHCTOH YIIEPOAMCTOH CTaIH
(Hampumep, ASTM AS516), nnamerpom ot 6 M (20 ¢pyroB) no 9 M (30 dyroB),
KOTOpBIE MOTYT 3KCIUTYaTHpOBAaTbCA NPH JaBJIeHMM CBHIIE WIH paBHOM 2 MIla
(300 ¢ynT/KB. MIOHM) H MMEIOT KOPPO3HOHHEIH nomyck B 6 MM uiau Gonblue,
CreLHaIbHO TpeJHAa3HAYeHbl MM IMOATOTOBIEHHI JUIs NPOM3BOJACTBA TSDKEJIOH
BOAI TNYTEM HCIONb30BaHHA Ipollecca M30TOMHOrO oOOMeHa BOAHW H
CEepoBOAOpOJA.
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6.2.

6.3.

6.4.

6.5.

6.6.

I'a3oqyBKH H KOMIIpECCOPbI

OnHocTyneHyaTsle, ManoHanopHele (T.e. 0,2 MIla unu 30 ¢yHT/KB. HOIO¥M)
UEHTpOOEXHbIE ra304yBKH HJIH KOMIIPECCOPHI IS LHPKYJIALHH CEPOBOJOPOAHOIO
rasa (1.e. rasa, coaepxarmero 6onee 70% H,S), cneunansHO nmpenHa3HaY€HHbIE
HIIH MOATOTOBJIEHHBIE AJIs NPOM3BOACTBA TSDKENIOH BOIbI IMYTEM HCIOJIb30BaHHA
npouecca oOMeHa BOABI H CEPOBONOPOIA. OTH Ta30dyBKH HJIH KOMIIPECCOpPHI
HMEIOT TPOHM3BOAMTENILHOCTh, IIPEBHIMIAIOUIYI0O HMJIH  paBHylO 56 M>/c.
(120 000 SSFM) npu 3KCIUTyaTauMH IIOA [aBJI€HHEM, IPEBHIIAIOIIMM HIIH
paBubM 1,8 MIla (260 ¢yHT/KB. mioiiM) Ha BXoAe, H CHab)KeHBbl CaIbHHKaMH,
YCTOHYHBBIMH K Bo3aeicTBHIO H)S.

AMMHAYHO-BOXOPOIHbIE OOMEHHBbIE KOJOHHbI

AMMHa4YHO-BOAOPOJHEIE OOMEHHEIE KONOHHBI BHICOTOH 60jiee WM paBHOH 35 M
(114,3 ¢yroB) nuamerpom ot 1,5 M (4,9 ¢yros) no 2,5 m (8,2 ¢yTOB), KOTOpHIE
MOTYT 3KCIUTyaTHpOBaThCSl IOJ JaBleHHeM, npeBnimarpommMm 15 MIla (2225
¢byHT/KB. nIOHM), CNEUHMaNbHO NpelHa3HAaYeHHbE HIH IOATOTOBJIEHHBIE UIA
MPOM3BOACTBA TSKENOH BOABI MyTEM HCNONB30BAHMA Npolecca obMeHa aMMHaka
H BOAOpPOJA. OTH KOJOHHB HMMEIT TaKXkKe 10 MEHbIUEH Mepe OOHO
0T0OpPTOBaHHOE OCEBOE OTBEPCTHE TOrO XK€ AHAMETPa, YTO M UHIHHApHYECKas
YacTh, Y€PE3 KOTOPYIO MOTYT BCTaBIATBCA MJIM BBHIHUMAThCA BHYTPEHHHE YacTH
KOJIOHHBI.

BHyTpeHHHe 9aCTH KOJOHHbI H CTYIIeH4YaThie HACOCHI

BHyTpeHHHEe 4YacTH KOJIOHHBI M  CTyNeH4YaThle HacOCHI, CIEIHAIbHO
NpelHa3HaYeHHbIE HIIH MOATOTOBNEHHRIE A1 KOJIOHH [UIA NPOH3BOACTBA TSKEIOH
BOABI IYTEM HCNOJB30BaHHA IpoOlleCCa aMMHMayHO-BOAOPOAHOrO oOMeHa.
BHyTpeHHHe YacTH KOJIOHHH BKIIOYAIOT CHENHaIbHO MNpeQHa3HaYeHHbIE
KOHTaKTOpbl MEXIY CTYNEHSMH, COAEHCTBYIOIUIHE TECHOMY KOHTAaKTy raza H
KHAKOCTH. CTymneH4YaThle HacoChl BKIIOYAIOT CHEUHAIBHO MpeAHa3HaYeHHbIE
MOrpyXaeMble B JKMIKOCTP HAacoChl IS LMPKYIALHH XHIKOTO aMMHaKa B
npenenax o6beMa KOHTAKTOPOB, HAXOAAMIMXCS BHYTPH CTYIIE€HeH KOJIOHH.

¥YcTraHOBKH M5 KPpE€KHHra aMmmMmHaka

YcTaHOBKH AN KpPeKHHIa aMMHaKa, O3KCIUTyaTHpyeMble TII04 JaBJICHHEM,
NpeBbIUAOIMM HiIH paBHeIM 3 MIla (450 pyHT/KB. Ol0fiM), CIEeHHATBHO
NIpeIHa3HAY€HHBIE HIIH NOATOTOBJIEHHBIE U1 IPOH3BOACTBA TSHKEIOH BOABI ITyTEM
HCTIOJIb30BAHHs IIpoliecca H30TOMHOro o6MeHa aMMHaKa H BOaopo/a.

HHdpaxkpacHble aHATH3aTOPHI NOTJIOIEHHS

HUHppakpacHble aHanM3aTOpPH INOIJIOIIEHHA, CIIOCOOHBIE OCYILECTBIATh AHAIH3
COOTHOILIEHHS MEXAY BOJOPOAOM H JeHTepHEeM B peallbHOM MacmTabe BpeMEHH,
KOTZla KOHLIEHTPAIHH AeHTEepH paBHbI WM MpeBrmaT 90%.

35



6.7.

7.1.

KaTtanuTHueckHe Ne4H

KaranutHueckue nedyd Ui nepepaboTKH 0OOrallleHHOTO IEHTEPHEBOro rasa B
TSKETyI0 BOIY, CIEUHAIbHO IpeaHa3HaYEHHBIE MIH IOATOTOBNEHHBIE ULA
IIPOM3BOJCTBA TSXKENOH BOABI ITyTeM MCIONB30BaHUA IPOLECCa H3OTOIHOTO
obMeHa aMMHaxa H BOAOpOJa.

YcTaHOBKM /1A  KOHBEPCHH YpaHa M 000pyaoBaHHe, CHELHAILHO
npeaHa3Ha4YeHHOEe WIH NOIroTOB/IeHHOE AJIfl 3TOT0

BBOJHOE 3AMEYAHUE

B yctaHoBKax M cHCTeMax 1Jii KOHBEPCHH ypaHa MOXET OCYHIECTBIATHCA ORHO
HIIH HECKOJIBKO NPEBPALICHHH H3 OOHOTO XHMHYECKOT0 H30TOIa ypaHa B JAPYTOH,
BKJIIOYasA: KOHBEPCHIO KOHLEHTpaTOB ypaHoBoif pyasl B UOs3, koHBepcuio UO; B
UO;, xonBepcuio okuceit ypana B UF; unn UFg, kouBepcuio UF,; B UFg,
kouBepcHio UFg B UF,, kouBepcuio UF4 B MeTajuinueckuft ypaH H KOHBEPCHIO
¢dropuaoB ypana B UQO,. MHorme kmouyeBble KOMIIOHEHTHI 00OpYIOBaHUA
YCTaHOBOK [UId KOHBEPCHH YypaHa XapaKTepPHhl A1 HEKOTOPhIX CEKTOPOB
XMMHYeCcKOH oOpabartsiBalomieii  NpPOMBINUIEHHOCTH. Hanpumep, Buan
obopynoBaHus, HCMONB3YEMOTO B 3THX IpOLECCaX, MOTYT BKJIIOYATh: [EeYH,
KapyCelbHblE II€YH, PEAaKTOPhl C IMCEBAOOXKH)XEHHBIM CJOEM KaTalu3aTopa,
)KapoBbI€ PEAKTOpHble OamHH, JKHAKOCTHBIE LEHTPU(YIH, TUCTHIUIALHOHHBIE
KOJIOHHBI H J>KHIOKOCTHO-XHIKOCTHBIE 3KCTPAaKUHOHHbIE KOJMOHHBL. OIHaKO He
MHOTHE KOMITOHEHTH! 000pyOBaHHA MMEIOTCA B "TOTOBOM BHAE"; OONBIIMHCTBO
H3 HUX JOJKHBI OBITH MOArOTOBNEHBI COTNAaCHO TPeOOBaHHAM M CIELMHKALMIM
3aka3yMka. DB HEKOTOphIX ciy4asx TpeOyeTcs YYMTHIBaTh CIELHAIbHbIE
ITPOEKTHBIE M KOHCTPYKTOPCKHE OCOOEHHOCTH IJIf 3aIIMUTHI OT arpeCCHBHBIX
CBOMCTB HEKOTOpHIX H3 oOpabarhiBaeMbrx xuMudecknx BemecTB (HF, F,, CIF; u
¢dropunsl ypaHa). Hakxowen, cinemyeT oTMeTHTh, YTO BO BCeX IIpoleccax
KOHBEPCHHM ypaHa KOMIIOHEHTHI 00OpydOBaHHsA, KOTOPHIE OTAEIBHO CIEUHAIbHO
He IpenHA3HauYeHb! HJIH IOATOTOBNIEHH 11 KOHBEPCHM YpaHa, MOryT OBITh
o0benMHEHB B  CHCTEMBI, KOTOpble CIEUHAIBHO IpefHa3HauYeHBHl HIIH
MIOATOTOBJIECHBI VIS MCIIOIb30BAaHHA B LIEJIAX KOHBEPCHH YpaHa.

CneuHalbHO mnpeAHa3HA4YeHHbIe HJIH MNOJATOTOBJICHHbIE CHCTEMbI A
KOHBEPCHH KOHLEHTPATOB ypaHoBoii pyast B UO,

MOACHHUTEJIIbHOE 3AMEYAHUE

KonBepcus KOHLEHTpaTOB ypaHoBoi pyasl B UO; MOXET OCYIECTBIATHCA
CHayajia MOCpeICTBOM PAacTBOPEHHS pyIbl B a30THOH KHCJIOTE H 3IKCTPaKUHH
OYHILIEHHOI'O IreKcaruapaTa ypaHHWIJHHHTpaTa C OMOILBI0O TaKOrO PacTBOPHTEN,
Kak Tpubytun docdar. 3aTeM rekcarmapar ypaHWIAHMHHTpaTa Mpeobpasyercs B
UO; nubo mocpencTBOM KOHIEHTpAalMH H IOEHUTPALHH, JTHOO IOCPEenCTBOM
HEHTpanu3auHu razoobpa3sHbIM aMMHAKOM AJIA MOMyYeHHS OUYPaHaTa aMMOHHS C
nocneRylomei GuabTpanHen, Cymkoi 1 KalbUHHUPOBaHHEM.
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7.2.

7.3.

74.

7.5.

7.6.

CnenHalbHO HpeNHa3HaYeHHbie HJH NOATOTOBJCHHbIE CHCTEMbl A
koHBepcud UQO; B UF,

[TOACHUTEJIbHOE 3AMEYAHHUE

Konsepcua UO3; B UFg MOXeT OCYmECTBIATLCA  HEMOCPEACTBEHHO
¢TopupoBanueM. Jlnsa mpouecca TpeGyeTcs HCTOYHHK ra3oobpa3sHoro ¢ropa WiH
TpexdTopucTOoro xuopa.

CnennanbHO mHpeIHA3HaYeHHBbIe HJH HNOATOTOBJEHHbIe CHCTEMbl s
kouBepcuu UQO; B UO,

INOSACHUTEJIbBHOE 3AMEYAHHE

Konsepcusa UO; B UO; MOXET OCYILECTBIATHCA NOCPEACTBOM BOCCTaHOBIICHHA
UO; razoo6pa3HbIM KpeKHHI-aMMHAKOM HIIH BOJOPOIOM.

CneuHanbHO mnpelHa3HauYeHHbIE MHJIM NOATOTOBJIEHHbIE CHCTEMBI 11
kousepcud UO; B UF,

INNOSACHUTEJIbBHOE 3AMEYAHHE

Koneepcusa UO; B UF4 Moxer ocymecTBnAThCA nocpeactBom peakuuu UO; ¢
razoo6pasHeiM ¢TopHcTEIM BogopoaoM (HF) npu remneparype 300-500°C.

CoenHanbHO NpelHa3sHaYeHHbIe HJIH MNOATOTOBJEHHbIE CHCTEMbI [JIA
koHBepcuu UF, B UF¢

[NOSACHUTEJIbBHOE 3AMEUYAHHE

Kousepcus UF4 B UFg ocymecTBigercs nocpeacTBOM 3K30TEPMUYECKOR peaKiui
¢ ¢TopoM B peakTtopHOoH OamHe. UFg KOHAEHCHpYeTCs M3 TOpSYMX JIETY4YHMX
ra’oB INOCPEACTBOM IIPONYCKaHHA IIOTOKa ra3a 4epe3 XOJIOAHYIO JIOBYIIKY,
oxnaxaeHHyo no -10°C. J[lna npouecca Tpebyercs UCTOYHHK ra3ooOpa3HOro

dropa.

CneunanbHo mnpeAHa3HaYeHHble HJAH HOATOTOBJIEHHbIe CHCTEMbl AaS
konBepcud UF, B MeTannuuecku# ypaH

[MOACHHUTEJIBHOE 3AMEYAHUE

Kousepcus UF,; B Meramuyeckuil ypaH OCYIUECTBIAETCS IIOCPEACTBOM €ro
BOCCTaHOBJIEHHs MarHveM (KpyTIHbl€ TapTHH) HIH KalbllUeM (Majble NapTHH).
Peakuus ocymecTBideTcs Npu TeMIepaTypax Bbllle TOYKH IUIABJIEHHA ypaHa
(1130°C).
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7.7.

7.8.

CneuHajibHO mipeJHa3Ha4YeHHble MJIH MNOATOTOBJEHHbIE CHCTEMbl JJfl
koHBepcHH UFg B UO;

IMMOSICHUTEJIBHOE 3AMEYAHHE

Konsepcus UFs B UO; MoXeT OCyILIECTBAATHCA NMOCPEICTBOM OOHOTO H3 Tpex
npoueccoB. B nepsom npouecce UF¢ BoccranaBnuBaercs U ruaponusyercs B UO;
C HCIIONb30BaHHEM BOAOpona H napa. Bo Bropom mponecce UFg¢ ruaponusyercs
pacTBOPEHHEM B BOAE, UL OCAKACHHA AHypaHaTa aMMOHHSA J100aBJIsAeTCS aMMHaK,
a auypaHart BocctaHaBnuBaercs B UO; Bogoponom npu temneparype 820°C. Ilpu
TpeTheM npouecce rasoobpasusie UFs, CO; 1 NH3 cMemmBaroTcs B BOJE, ocakaas
ypaHHMNKapOoOHAaT aMMOHMA. YPaHHIKAap6OHAT aMMOHHS CMEIIHBAETCA C IapoOM H
BoAoponaoM nipu TeMneparype S00-600°C mia npoussoacraa UQO,.

Konsepcus UFs B UO; 4acTo OCyIIeCcTBIsAETCS Ha NEPBOM CTYNEHH YCTaHOBKH MO
H3rOTOBJIEHHIO TOIUIMBA.

CneuHanibHO mnpeiHa3HaYeHHbIe HJH MNOATOTOBJIEHHbIEe CHCTeMBbI [A1A
kouBepcuu UFg B UF,

MMOACHUTEJIBHOE 3AMEYAHHE

KouBepcus UFs B UFs ocymectBasercs MNOCPEACTBOM BOCCTaHOBIIECHHUSA
BOAOPOAOM.
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