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INFCIRC/463/Add.1
Attachment

TONOJHATEJALHBINA IIPOTOKOJI K COTJIAINIEHUIO MEXTY
PECIIYBJIMKOM XOPBATHS U MEKIYHAPOJIHBIM ATEHTCTBOM IIO
ATOMHOM SHEPI'AY O IPUMEHEHUH TAPAHTHI B CBA3H C
JTOTOBOPOM O HEPACITPOCTPAHEHHH ATEPHOI'O OPY KW

[IPUHUMASI BO BHHMMAHHKE, uto Pecnybmuka XopBatus (B JajbHeHnIeM
uMeHyeMas “XopsaTue#i”’) u MeXIyHapogHOE areHTCTBO [0 aTOMHOM 3HEpPruud (B
JnanpHelieM HMeHyeMoe "AreHTCTBOM") sBNsIOTCA y4yacTHukamu CornaimesHus o
NpPUMEHEHHH T'apaHTUd B CBSA3H ¢ JIOTOBOPOM O HEpaclpOCTPaHEHHH SIEPHOTO OpYXHs (B
JanbHeimem wuMeHyeMmoro "CorjalleHHeM O rapaHtuax"), KOTOpOe BCTYNHJIO B CHILY
19 suBaps 1995 rona;

YUUTDLIBAS xenaHue MeXKIYHaApOLHOTO cOOOIIecTBa euie Dosiee YKpPENUTh PEXUM
SAAEPHOTO HEPACIPOCTPAHECHUA IyTEM TOBBILIEHHS JeHCTBEHHOCTH M 3((PEKTHBHOCTH
CHCTEMBI rapaHTUH ATEHTCTBa;

HAIIOMHMHAS, uto AreHTCTBO MPH OCYILUECTBJIEHHH T'apaHTHH JIOJDKHO YYHTBHIBATH
HEOOXOAUMOCTh: H30eraTb CO3AaHUA NMPEnATCTBHH 3KOHOMHYECKOMY H TE€XHOJOTHYECKOMY
pa3BUTHIO XOpBaTHH WM MEXAYHAPOJHOMY COTPYIHHYECTBY B 00JacCTH MHUPHOH SIEpHOI
JEeATEIbHOCTH; COONMI0NaTh NEHCTBYIOIME IIOJIOKEHMS B 00JacTH OXpaHbl 3J0pPOBbA,
0e30MmacHOCTH, (QHU3HYECKOH 3alMTHl, a TakkKe Jpyrue JAeHcTBylolude TpeOOBaHHS
0e30nacHOCTH U IpaBa OTAEILHBIX JIML; U IPHHUMATh BCE MEPBI IO 3al{UTE KOMMEPYECKHX,
TEXHOJIOTHYECKHX H TMPOMBIILIEHHBIX CEKPETOB, a Taloke Ipyrod xoHbUIEHIHANbHOH
HH(pOPMALIMH, KOTOpast CTAHOBUTCSA €MY H3BECTHOMH;

[MPUHUMAS BO BHHMAHME, uyro uacToTa mnpoBeJeHHS ¥ HHTEHCHBHOCTH
MEpONPUATHE, YKa3aHHBIX B HacTosAmeM IIporokome, OyAyT momnep»KuBaThCa Ha
MHHUMaJIbHOM YPOBHE, COOTBETCTBYIOIIEM NEIM [OBBIIUEHHA JEHCTBEHHOCTH U
3¢beKTHBHOCTH IrapaHTUil ATeHTCTBA;

HACTOSIINM XopeaTust © ATEHTCTBO COIJIACHIIUCH O HIDKECIIEAYIOLIEM:



CBSA3b MEXKY HACTOAINHUM ONPOTOKOJIOM H COTJJAINEHUEM

OTAPAHTHAX

Cratps 1

ITonoxenus CornameHnus O TapaHTHAX IPUMEHAIOTCS K HacTosmeMy [IpoTokony B Toi
Mepe, B KaKOH OHH COOTBETCTBYIOT IOJIOKEHUAM HACTOAIEro IIpoTokosia H COBMECTHMBI C
HMUMH. B ciyyae TpPOTHBOpeuyHs MeXIy mnoynoxeHdsaMu CornamieHus O TapaHTHAX U
THOJIOKEHHSAMH HacTosmero IIpoTokoa MpUMEHSIOTCS TOJIOXKEHH HacTosero Ilporokona.

HNPEJOCTABJIEHUE HHOOPMALINHA

Crates 2

a. XopBaTus MpeJoCTaBIACT ATEHTCTBY 3asBIICHUE, COAEpIKaIIee:

i)

iii)

Vi)

Ob6uiee ommcaHHe M HHGOOPMAIMIO, YKA3bIBAIOIIYIO MECTO MPOBEACHUA
OTHOCAIIMXCS K SICPHOMY TOIUIMBHOMY LIMKJ1Y HayYHO-UCCIIEAOBATENBCKUX H
OINBITHO-KOHCTPYKTOPCKUX paboOT, HE CBA3AHHBIX C SOCPHBIM MaTepUaIoM,
OCYLIECTBIIAEMBIX  IAe-MM00, KOTOphle  QUHAHCHPYIOTCS,  MOJYUHIIH
KOHKPETHOE paspellieHHe HIM KOHTPOJIUPYIOTCS HIM OCYLUECTBIAKOTCA OT
HMeHH XODBATHH.

OnpeneneHHyl0  AreHTCTBOM Ha OCHOBE  OXM/AEMOTO  TIOBBHINICHUS
JeHCTBEHHOCTH HIH 3S(QQEKTUBHOCTH H COIVIacOBaHHY0 ¢ XopBaTved
HHGOPMALIUIO O KACAIOMIEHCs rapaHTHH AKCILTYyaTallHOHHOW JEsITeNIbHOCTH Ha
YCTAaHOBKaX H B MECTaxX  HaXOXICHHUS BHE YCTAaHOBOK, TIJie OOBIYHO
HCIIONB3YETCS SNEPHBIH MaTEpHAaIL.

OO1iee onMCaHHE KaXIOrO 3JaHMA Ha KaxJOH IUIomalKe, BKIIIOYAs ero
HCIIOJIb30BaHUe, U, €CJIM 3TOT0 HEeJOCTATOYHO - OIUCAHHE €r0 COIAEPHKHUMOTO.
3T0 onHCaHWE BKIIOYAET KAPTY TAKOH MIOUIALKH.

Onucanue Macmrada orneparyil 118 KaXI0ro MecTa HaX0XKIAEHHs, HUMEIOIIETO
OTHOIIEHHE K JEATeNbHOCTH, ykasaHHOM B Ilpunoxenuu I k Hacrosimemy
porokony.

HubopMamyio, yKasbBAIOLIYI0 MECTO HAXOMXIEHHs, JKCIUTyaTaMOHHOE
COCTOSIHME U OLEHOYHBIE T'OJOBBIE IIPOU3BOACTBEHHBIE MOMIHOCTH YPaHOBBIX
PYIHHKOB W OOOTaTUTENBHBIX YCTAHOBOK M TOPHEBBIX OOOTaTUTENBHBIX
YCTAHOBOK K CYIIECTBYIOUIMH roIoBOK 00beM MPOU3BOJACTBA TAKUX PYAHHUKOB
M 00OraTUTENBHBIX YCTAHOBOK [UIi XOpBaTHH B HeEJOM. XOpBAaTHA
IpefoCTaBIsAeT M0 3alpocy ATeHTCTBAa JaHHBIE O CYLUIECTBYIOLIEM TOJOBOM
00beMe MPOU3BOACTBA OTACILHOTO PYAHHKA HIIM 000TaTUTENBHOM YCTaHOBKH.
Ipenocrasnenue 3704 HHGOPMALMK HE TpeOyeT BeNeHHS MOAPOOHOrO yuera
SEpHOTO MaTepHana.

ViHbopmaLiMIo OTHOCHTENBHO HCXOAHOTO MaTepHaa, KOTOPHIH elle He JOCTHT
COCTaBa M YMUCTOTHI, KOTOPbIE [ENal0T €ro MPHUIOJHBIM AJIS H3TOTOBJIEHUS
TOIUTKBA WM H30TOMHOI0 000TalIeH s, BIUTIOHAIOHIYIO:



a) KOJIMUECTBA, XHUMHYCCKH COCTaB, HCIIOJIb30BaHHE 120 1%¢
TIpEIIOJIaraeMoe HMCIONIb30BaHHE TAKOTO MaTepHalia, He3aBUCHMO OT
€ro SACPHOTO MJIM HESAEPHOTO HCIOJb30BAHMS, [UIS KaXAOT0 MECTa
HaxoxneHHs B XOpBaTHH, B KOTOPOM TaKOi MaTepual MpUCYTCTBYET B
KOJIMYECTBAX, MPEBHIMIAIONINX NECATh METPUUECKUX TOHH ypaHa U/HIH
JIBaJII[aTh METPHYECKUX TOHH TOpPHS, a I JIPYTHX MECT HaXOXKICHHUS
¢ KonuyecTBaMH OoJjiee OOHOM METpHYECKOH TOHHHI - obmee
KOJIMYECTBO Iis XOpBaTHH B IEJIOM, €CIIM 3TO oDmiee KOJMYECTBO
IIPEeBBIIIAET JIECATh METPUYECKMX TOHH YypaHa WWIH [BaauaTh
METpPHUYECKHX TOHH TOpHs. IlpemocrtamiieHHe 3T0H HHQOpManuu He
TpeOyeT BeeHUs MOAPOOHOTrO yyeTa SAepHOr0 MaTepHaa;

b) KOJIMYEeCTBA, XUMHYECKHH COCTaB H OYHKT Ha3Ha1€HHS KaxoH
3KCHOpTHOﬁ IIOCTaAaBKH H3 XOpBaTPIPI TAaKoro Mart€pHajia njisa
KOHKPETHEBIX HEAACPHEIX uenen B KOIHYECTBAX, NIPEBBIINAIOIITHX!

1) JACCATH METPHUUYCCKUX TOHH YpaHa, WIH OJi1 MOCIE€N0BATCIBHbBIX
IKCIIOPTHBIX IIOCTABOK ypaHa H3 XopBa’mn B OJHO H TO X¢C
rocynapCTBo, Kaxzasa U3 KOTOPBIX MEHEC NECATH METPHUUCCKHUX
TOHH, HO CyMMa KOTOpBIX MPEBBIMIACT AECATH METPHUYECKHX
TOHH B TCUCHUC I0Aa,

2) ABaauaThb METPHUCCKHX TOHH TOPpH, HIIH JUULA
MOCNEN0OBATENbHBIX IKCIIOPTHBIX MOCTAaBOK TOPHUA H3 XopBanm
B OJHO M TO XK€ rocyaapCTBO, KaXJad M3 KOTOPBIX MCHEC
ABaanaTH METPHUYECKUX TOHH, HO CYMMa KOTOPBIX NPEBBIUIACT
ABaaNaTh METPUICCKHX TOHH B TEUCHHE roja,

c) KOJIMYECTBA, XMMHYECKHH COCTaB, MECTO HaXOXICHHUSA B HacTosilee
BpeMd M HCIOJb30BAHHE WM IIPEANONaracMoe MCIOIb30BaHUE
KaXJ0H UMIIOPTHOH mnocTaBKH B XOpBAaTHIO TaKOro MaTepHana s
KOHKDPETHBIX HEsCPHBIX LENECH B KOJIUYECTBAX, [PEBLILIAIONINX:

1) JACCATH METPHYECCKHX TOHH YpaHa, HJIH OJI4 I10CJI€A0BATCIAbHBIX
HMIIOPTHBIX IIOCTAaBOK YpaHa B XOpBaTI/IEO, Kaxxzas U3 KOTOPBIX
MEHEC JE€CATH METPHYUCCKUX TOHH, HO CyMMa KOTOPBIX
NPEBBIIACT ACCATH METPUHIECCKHUX TOHH B TCUCHHUE I'0J1a;

2) JBaaLaTh METPUUYECKUX TOHH TOpHH, WU s
IIOCJICAOBATENbHBIX HMIIOPTHBIX IOCTaBOK TOpHS B XOpPBaTHIO,
KaxcZiasg M3 KOTOPBIX MEHEe IBa[aTH METPHYECKUX TOHH, HO
CyMMa KOTODPBIX IIpeBbIlIaeT ABaALATh METPHYECKHX TOHH B
TEeYEHHE IoJ1a;

IIpH TOM IOHHUMAHUH, YTO NPEACTaBjeHHEe HH(DOPMAIMK O TAKOM MaTephae,
Ipeasa3HaYeHHOM [UIS HESJEpHOTO HCIIOJb30BaHHs, IMOCIE TOr0 Kak OH
JNOCTHTHET OKOHYATeNbHOH (DOPMBI CBOETO HESJEPHOrO HCIOJIb3OBAHMSA, HE
Tpedyercs.



vii)

viii)

a) HH(OPMALIHIO OTHOCHTENILHO KOJHYECTB, BHUAOB HCIONIB30BaHHA H
MECT HAaXOXMJCHHSA SANCPHOIO MaTepuana, OCBODOMKIEHHOIO OT
rapaHTHii B COOTBETCTBUH co cTaThel 36 CornanieHus O rapanTHsix;

b) UHGOPMAIIMI0O OTHOCHTENBHO KOJNHYECTB (KOTOpas MOXET HMETh
¢bopMy OIIEHOK) H BHIOB HCIIOJIb30BAaHUSA B KaXKIOM MecCTe
HaXOXJeHUA AAEPHOrO MaTepHana, OCBOOOXJCHHOIO OT I'apaHTHH B
COOTBETCTBHH €O cTaTheit 35 b) CornanieHus O rapaHTHAX, HO €ule HE
HaXOoJAMmerocs B OKOHYaTenbHOH (QopMe [UId  HesIepHOro
UCIIOJIb30BaHUSA, B KOJMYECTBAaX, TIPCBHINAIOIMX YKa3aHHBIC B
cratbe 36 CornameHus O TIapaHTHAX. IIpenocraBnenne 3TOM
uHpopMalliK He TpeOyeT BeleHHs NOApPOOHOro ydera SAEpPHOro
MaTepuaia.

HWubopManuio OTHOCHTENHHO MeCTa HaXOXACHUA WIM JanbHeimiei
06pabOTKH OTXONOB CpENHETr0 MM BBICOKOIO YPOBHS aKTHBHOCTH,
COJiepKaIlMX TUTYTOHMH, BBICOKOOOOrameHHbIH ypaH HiIM ypaH-233, B
OTHOILIEHUH KOTOPHIX IIPUMEHEHHE TrapaHTHil ObUl0 IpeKkpameHo B
cooTBeTcTBUM co ctathed 11 CornamieHus o rapantusx. [[ng nenud gaHHOro
nyHKTa "nanbHeiimas oOpaboTka" He BKIIOHAET NEPEYNAKOBKY OTXOMO0B HJIH
HX JanbHekniee KOHAMIIMOHUPOBAaHUE, HE MpeldyCMaTpUBAIOIiee pa3elieHUs
3JIEMEHTOB, Ul XpPaHEHHs WIH 3aXOPOHCHHS.

Crnenyroiyro HHGOPMALMIO OTHOCHTENIBHO COIJIACOBAHHOTO 000pYyAOBaHHSA U
HESAJIEPHOTO MaTepHuarna, IepeyrciIeHHbIX B Ilpunoxenuu I1:

a) MO KaXKAOH IKCIIOPTHOM MOCTaBKe U3 XOpBAaTHH TaKOro 000pyHOBaHHUS
U MaTepualia: MACHTUOHKALUA, KOJHYECTBO, MECTO MPEANONIAraeMoro
HCIOJIB30BaHUA B  TIOCyNAapcTBe-mojydaTelne W JaTa MWIH B
COOTBETCTBYIOIIMX CIIy4asx OxHAaemasl JaTa 3KCIIOPTHOH MOCTaBKH;

b) M0 KOHKPETHOMY 3aIpocy ATeHTCTBa, MOATBEPXAEeHHUE X OpBaTHEH Kak
UMIIOPTHPYIOIIUM  IOCyJapcTBOM  MH(OpPMALUM  OTHOCHTEIBHO
IKCIIOpTa Takoro o0opynoBaHHS W MaTepHana B XOpBAaTHIO,
MIPENOCTABIEHHON ATEHTCTBY APYTHM IOCYJapCTBOM.

O6mme rIutaHpl Ha MPEACTOAIMH NECATHJICTHHMH IIepHON, HMEIOIHUe
OTHOIIIEHHE K PAa3sBUTHIO SIEPHOrO TOIUIMBHOIO [HKIAa  (BKJIIOYas
IJIAHUpPYEeMble OTHOCAINWECS K SANCpPHOMY TOIUIMBHOMY IHMKIIy HaydHO-
UCCIIEIOBATENHLCKHE M ONBITHO-KOHCTPYKTOPCKHE paboThl), KOrja OHH
YTBEPKJEHB! COOTBETCTBYIOIIUMH KOMIIETEHTHLIMHM OpraHaMH B XOpBaTHH.

XopBaTHus Ipuiiaraer BCe pasyMHBIE YCHIIMA, C TEM YTOOBI HPEIOCTaBUTh ATE€HTCTBY
CIeAYIOLLYI0 HHPOPMAIHIO:

i)

obmiee oOmpcaHuEe U Hmbopmaumo, YKa3pIBalOHIyI0 MECTO TIPOBCACHHA
OTHOCAIMMXCA K AACPHOMY TOIIMBHOMY IIHKITY HAYYHO-MUCCIENOBATCIBCKAX H
OIBITHO-KOHCTPYKTOPCKHX pa60T, HE€ CBsA3aHHBIX C ANEPHBIM MaTCpPHANIOM,
KOTOpPBIC KOHKPETHO OTHOCATCA K 0601"aHI,CHI/HO, r1epepa60TI<e AACPHOTO
TOINIMBA HIH K 06p360TKe OTX0J0B CpPEAHETO HIH BBICOKOIO YpPOBHA



233, OCyIIECTBIsieMbIX Tae-mubo B XOpBaTHHM, HO KOTOphIE HE
(UHAHCHPYIOTCA, He TMOJNYYMJIM KOHKDETHOrO paspellleHuss WM He
KOHTPOJIMPYIOTCA XOpBaTHEN HIIH HE OCYILECTBIIAIOTCA OT MMEHU XOPBATHH.
Jina uenu gaHHOTO myHkTa "06paboTka" OTXOM0B CPEIHEro WM BBICOKOTO
YPOBHS AaKTHBHOCTH HE BIJIIOYAeT IIEPEYNaKOBKY OTXOHOB HIIM HX
KOHIWIIMOHUPOBaHKE, HE MpedyCMaTpUBAIOIIee Pa3feIeHHsA IJIEMEHTOB, UL
XpaHEHHU WM 3aXOPOHEHHA.

i) ofliee onucaHUE AEATENLHOCTH M CBEAEHHA O JIMIE HIHM OpraHM3alHH,
OCYILECTBIAIONIMX TaKyl0 JeATEILHOCTh B ONPEAENEHHBIX ATEHTCTBOM
MeCTaXx HaxOXKJICHHs 3a mnpeaellaMd I[UIOLAJKH, KOTOphIE, 110 MHEHMIO
AreHTCTBa, MOTJIH OBl (PyHKIIHOHANBHO OBITH CBs3aHBI C AEATENLHOCTHIO HA
sTo# riomaake. IlpemocrasieHue TakoH MHGOPMaLUH SBISETCA NPEIMETOM
KOHKpeTHOro 3ampoca ArentctBa. OHa IpeloCTaBisfeICs B KOHCYIbTalMH C
ATEHTCTBOM U CBOEBPEMEHHO.

Ilo 3ampocy AreHTcTBa XOpBaTHA [JaeT YTOYHEHHSA MM pasbsACHEHHs JH000H
uHbOpMalMK, IMPENOCTAaBICHHOW B COOTBETCTBHM C HacrosameH CTaTbeH, B TOH
CTEIIEHH, B KOTOPOH 3TO UMEET OTHOIIEHHE K eI FapaHTHH.

Cratps 3

XopBaTus npenocTasiser AreHTcTBy B TeueHue 180 nHel mocie BCTYIUIEHUSA B CHITY
Hacrosmiero [Ipotokona HHGOpMaLHIO, 0 KOTOpo# roBoputcs B CTaThe 2.a 1), 1ii), 1v),
V), vi) a), vii) ¥ x) u B CtaThe 2.b i).

XopBatus mpenoctaBisieT AreHTcTBY N0 15 Mas kaxnoro rojga oOGHOBIEHHYIO
UHGOpMALIMIO, O KOTOPOH T'OBOPHTCS B IMYHKTE a. BBILIE, 33 IEPHOJ, OXBATHIBAIOMIUH
IpENIIECTBYIOMMH KalleHIapHbIi roa. Eciu paHee mnpenocraBieHHas HHOOpMaLus
ocTanach 6e3 n3MeHeHuH, XOopBaTHs yBeIOMIISET 00 3TOM.

XopBaTHs MNpenocTaBifieT AreHTCTBY M0 15Mas kaxaoro roga HMHGOpMaLHIO,
onpernenennyio B Cratee 2.a.vi) b) W ), 3a IepHON, OXBaTHIBAIOMIUH
IPEIECTBYIOHIUHN KaJleHOAPHBIH O/,

XopBaTHs €XEKBapTaIbHO NMPENOCTaBNIsIeT ATEHTCTBY HH(MOPMALMIO, ONPENEIECHHYIO
B Cratbe 2.a.1x) a). OTa MHbOpMaUMs NPENOCTABISETCS B TEYCHHE IIECTHUAECATH
JIHEH 1ocie OKOHYaHHS Ka/I0r0 KBapTaa.

XopBaTust  NpeNoCTaBiIseT  ATEHTCTBY  HH(POPMALHIO,  OMNpPEJENIEHHYI0 B
Cratse 2.a.viil), 3a 180 gneli no ocymecTBieHus OajdbHelmel obpaboTku, U no 15
Masi KaXIoro roga MHQOpPMauuioo 00 HM3MEHEHHSIX MECT HaXOXICHHS 3a IEPHOI,
OXBaTHIBAIOIIMHU [PENILIECTBYIOMIME KajleHIapHBIH roj.

XopBaTHsg M ATeHTCTBO NOTOBAapHBAIOTCA O BPEMEHHM M 4YacTOTE MPENOCTaBJICHMS
MHpOPMALH, ONpeeSIeHHON B cTaThe 2.a.11).

XopBaTHs NMpeNoCTaBIieT AreHTCTBY HHGOPMAaLHIO, onpeneeHHyo B CtaThe 2.a.1X)
b), B TeueHHe MIECTUAECATH JHEH MOCTIe MOCTYIUIEHHS 3alpoca OT ATreHTCTBa.



JNOIIOJIHUTEJILHBIN TOCTYII

Crarea 4

HI/I)KCCJICII}’IOIIICC NPUMEHACTCA B CBA3H C OCYIICCTBJICHHEM JOONOJHUTCIBHOIO

JIOCTyIa B COOTBETCTBHH co CTatheit 5 Hacrosmero [IpoTokona:

a.

ATEHTCTBO HE CTaBHT LEINHM MEXAHHCTUYECKH HIIM CHCTEMaTHYEeCKH IPOBEPSATH
uHpopMalHIo, 0 KOTopoH rosoputcsa B Ctarhe 2, 0JJHAKO AT€HTCTBO MMEET JOCTYTI
K:

1) n000My MeCTy HaxOx(IeHHs, 0 KOTopoM roBoputcs B CtaTse 5.a. 1) WIH 1i),
Ha BEIOOPOYHOH OCHOBE C LIENBIO O0ECTIEUeHHs YBEPEHHOCTH B OTCYTCTBHH
HE3asABJICHHBIX SIIEPHOTO MaTepHasa U AeATelbHOCTH;

1) moOoMy MeCTy HaxOXKJIeHHs, 0 KOTopoM roBoputcs B Ctatse S.b. unu c., B
LeNSX pEIUEeHHs BONPOCAa, CBA3aHHOTO C MpPaBWIBHOCTHIO M IOJHOTOH
UHGOPMALMHY, TPENOCTaBIEHHOH B COOTBETCTBUM co CTaThed 2 WIM B
LENIAX YCTPAaHEHUs HECOOTBETCTBHSL, CBA3aHHOIO C 3TOH MHGpOpMarHeH;

1) mo0OMY MeCTY HaxOXJICHHS, 0 KOTOpOM roBoputca B CTarbe 5.a. ili) B TO#H
CTEIEHH, B KOTOPO# 3TO HEOOXOIUMO ATEHTCTBY JUISL IIOATBEPXKACHUS JUIS
uened rapaHTHH 3asdBJIEHHsA XOPBATHH O CTaTyce YCTAHOBKH WJIH MeCTa
HaXOJXX/ICHUs BHE YCTAHOBOK, IJie¢ paHee 0OBIYHO HCIOJIb30BAICS SICPHBIH
MaTepHal, KaK CHATBIX C IKCILIyaTal[HH.

1) 3a UCK/IIOYEHHEM CIydyaeB, yKa3aHHBIX B IIYHKTe 11) HMKE, ATEHTCTBO
HanpapyiseT XOpBAaTHH IIpElBApPUTENIBHOE YBEAOMIICHHE O JOCTYNE IO
KpaitHe# Mepe 3a 24 gaca;

i) B OTHOLUEHMM JOCTylla K JIH0OOMYy MeCTy Ha IUIoIaAKe, KOTOpBIi
3arpaiiiBaeTcs B COYETAHUU C IMOCEILEHHUSIMU JIsS POBEPKH UHGOPMALUU
O KOHCTPYKLIMH WM C MHCHEKUMSMH /IS CHEHHAIBHBIX LeNed WK
OOBIYHBIMH HHCHEKIHAMH Ha 3TOH IUIOMIAAKE, CPOK IpENBAPUTEIBHOIO
yBEOOMJIEHHS, €CIH AreHTCTBO oOpauiaeTcsi ¢ 3ampocoM 00 3ToM,
COCTaBJISE€T, NO KpaiHe#dl Mepe, JNBa yaca, OJHAKO B HCKJIIOUHTENILHBIX
00CTOSITENLCTBAX, MOXET COCTABUTH MEHEE JIBYX YaCOB.

HpeﬂBapHTeHLHOC YBECOOMIICHHEC HAlIPpABJIACTCA B ITHCBMEHHOM BHIAC H B HEM
KOHKPETHO YKA3bIBAIOTCA NIPUUNUHBI JOCTYHIA H ACATENBHOCTD, KOTOpas JOJKHA OBITE
OCYIWIECTBJIEHA BO BPEMs TaAKOT0 OOCTYIIA.

B cnydae Bompoca WIM HECOOTBETCTBHS ATEHTCTBO IIpEAOCTaBliseT XOPBATHH
BO3MOYKHOCTB J1aTh pPa3bsiCHEHHE M CNOCOOCTBOBATH PEILECHHIO 3TOTO BONPOCA HIIH
YCTPaHEHHUIO 3TOTO HECOOTBETCTBUs. Takas BO3MOXKHOCTH OY/AET NpPEedoCTaBIATHCH
JO HaNpaBJIEHUs 3apoca O JOCTYIE, €CIH TOJBKO ATEHTCTBO HE COYTET, YTO
3a[epXKKa B IPENOCTABICHHHU JIOCTYTIa, BOZMOXKHO, HaHECeT yulep0d LenH, ¢ KOTOPO
3aMpammBaeTcs 3TOT JOCTYyH. B moboM ciiyyae AreHTCTBO HE JieaeT KaKHX-JIH0O
BLIBOZIOB B OTHOLUEHMH BOIIPOCA HIJIM HECOOTBETCTBHUsA 0 TEX IOp, NOKa XOpBaTHH HE
OyAeT npeaoCTaBlieHa TaKas BO3MOYKHOCTb.



Ecnu ¢ XopBatuell He TOCTHTHYTO HHOH JOTOBOPEHHOCTH, JOCTYN OCYIIECTBIAECTCA
TONBKO B TeUeHHE OOBIMHOr0 paboyero aHs.

XopBaTHs HMEET MPABO Ha CONPOBOXKICHHE HHCIEKTOPOB ATEHTCTBA BO BpEMS
JIOCTYNia MpENCTaBUTEAMH XOpBaTHH NpPH YCIOBHH, YTO 3TO HE 3aJE€pPKUBAET
BBHITIONIHEHHE HMHCIEKTOPaMH CBOMX GYHKIMI MM HHBIM 00pa3oM He IPENSTCTBYET

3TOMY.

Cratpsa 5
XopBaTHs MPeJoCTaBIIeT ATEHTCTBY JOCTYII K:
1) nmob6oMy MeCTy Ha IUIOMAJIKE;

ii) moOoMy MeCTy HaXOXKACHHUs, ONpeAe/ieHHOMY XOopBaTHeil B COOTBETCTBHH CO
Cratbeii 2.a.v)-viii);

ii1) no00f CHATOM ¢ 3KCIUTyaTallMM YCTaHOBKE HJIM CHATOMY C 3KCIUlyaTalliu
MECTy HaxOXJEHHUS BHE YCTAHOBOK, IJie paHee OOBIYHO MCMOJIb30BaJICA
ANEPHBIN MaTepHual.

moboMy MeCTy HaxOXICHMs, OIpelesIeHHOMY XOpBaTHedl B COOTBETCTBHH CO
Crarseii 2.a.1), CraTbeit 2.a.1v), CraTbeit 2.a.ix)b) unu CtaTtheit 2.b., TOMHUMO TeX, O
KOTOpPBIX TOBOPUTCS B IIYHKTE a.1) BblIIE, IPH YCIIOBHH, YTO, €CIM XOpBAaTHA HE HMEET
BO3MOXCHOCTH NPEJOCTAaBUTh TaKOH JOCTyI, XOpBaTHs HpPUJIATa€T BCE DPa3yMHEIE
yCHIMA Ul HE3aMEIUIMTENIbHOTO YAOBIETBOpEHUsA TpeOOBaHHH ATEHTCTBA C
TOMOILBIO HHBIX CPEICTB.

moboMy MeCTy HaxXOXIEHHs, ONpeieNeHHOMY ATEHTCTBOM, IIOMHMO TE€X MeCT
HaXOXKAEHUs, O KOTOPBIX TOBOPHUTCS B NMYHKTax a. U b. BhIIIE, B HesIX oTOopa npod
OKpYXalolieH cpefbl B KOHKPETHOM MeCTe HaXOXIEHHUS [IpU YCIOBUH, UTO, €ClU
XopBaTHsd HE HMEET BO3MOXHOCTH [PENOCTaBUTh TAaKOH JOCTYI, XOpBaTHs
OpUIaraeT BCE pasyMHble YCWIMA JUIA HE3aMEUIMTEIbHOIO  YIOBJIETBOPEHHS
TpeOoBaHMH AreHTCTBa B NpHJIEKAIIUX MECTaX HAXOXIEHHS WIM C MOMOLIbIO UHBIX
CPEJICTB.

Cratps 6

Ilpu ocymectBneHMd CTaTbM 5 Ar€HTCTBO MOXKET BBHINOJHATH CJIEAYIOIIME BHIBI

JACATCIIBHOCTH.

a.

B oTHomeHMM nocTyrnia B COOTBETCTBHM co CTaThed 5.a.) MnM iii): BU3yaJlbHOE
Habmonenue, o160p Mpob OKpyXarollei Cpeabl; HCIONb30BAaHHE YCTPOHCTB JUist
OoOHapyKeHHsl M HU3MEpeHMs paJHalldd; ONedyaThbiBaHHE M NpPUMEHEHHE JpPYTHX
UACHTHQUUUPYIOIUUX M YKa3hiBalOUIMX Ha  BMELIATENIbCTBO  YCTPOMCTB,
onpeneneHHbiX B J{ONONHUTENBHBIX MOJOXKEHHUAX; H T[PUMEHEHHE [APYTHX
0OBEKTHUBHBIX MEp, TEXHHYECKAss OCYIUIECTBUMOCTh KOTOPHIX ObLla MOJATBEPXKACHA H
UCIONL30BaHUE KOTOPBIX ObUIO corjacoBaHo CoBeTOM  yIpaBisiolux (B



JanbHeHmeM HMeHyeMbIM "CoBeToM™) U 1ocie KOHCY/IbTanui Mexay AreHTCTBOM H
XopBaTHEH.

B oTHOmeHHH JpocTyna B cOOTBeTCTBHH co Cratbeit 5.a.11): BU3yaJIbHOE
HabmofeHye; MOACYET YYETHBIX €IMHHMI[ SIEPHOTO MaTepHana; Hepaspyllaromine
u3MepeHus 4 oTOop mpol; HCHOJIB30BaHME YCTPOHCTB Ans OOHapykeHHs U
H3MEpeHUsl pajuanii; H3ydeHHE YUETHBIX JOKYMEHTOB, KACarOIIMXCS KOJIMYECTBA,
NPOUCXOXKIECHHA M pasMellieHHs MaTepuana; o10op mpob okpyikaromieil cpenbl;
NpUMEHEHHE IPYTHX OOBEKTHBHBIX MeEp, TEXHHYECKas OCYIIECTBHMOCTh KOTOPBIX
Obla [OATBEPIKIACHA YW HCIONB30BAaHME KOTOPHIX OsuIo cormacoBaHo CoBeTOM M
II0CJIe KOHCYJIBTAIlUil MEXXIY ATEeHTCTBOM M XOpBaTHEMH.

B oTHomeHun nocryna B cooTBeTcTBUM co Ctatbeit 5.b.: BuzyanbHOe HabnwoneHUe;
0oT160p npo6 OKpY’KAlOUIEH Cpenbl; UCMONB30BaHHE YCTPOHCTB JJis OOHApYKEHUS U
M3MEPEHUsl pajHalMM; H3yyeHHE KacalolMXCs TapaHTHMH NOpPOM3BOACTBEHHBIX H
OTIPY304YHBIX YHYETHBIX JOKYMEHTOB, MU NPUMEHEHHE JAPYTUX OOBEKTHUBHBIX Mep,
TEXHMYECKass OCYLIECTBMMOCTh KOTOPbIX Oblla MOATBEpXAEHAa M MCIOJIb30BAaHUE
KOTOpBIX ObUIO comlacoBaHo COBETOM U MNOCIEAYIOHIMX KOHCYIBTAIMH MEXIy
AreHTCTBOM U XOpBaTHEH.

B oTHOmIEHUHU AOCTyna B COOTBeTCTBUM co CTaTheif 5.c.: oT6op npod okpyxarouiei
Cpelbl U B CIIy4ae, CJIM Pe3yNnbTaThl He MO3BOJISIOT PEIIHUTH BONPOC HIIM YCTPAHUTh
HECOOTBETCTBHE B MECTE HaXOMXKIECHHS, ONPEAEIIEHHOM ATEHTCTBOM B COOTBETCTBHHU
co Cratpeii 5.c., HCIONB30BaHKE B OSTOM MECTE HAXOXKACHHUS BH3YaJIbHOTO
HaOII0eHUsI, YCTPOHUCTB s OOHapyXeHHs U U3MEPEHUs pajHallid U NpUMEHEHHE
IO COTTIACOBAHHIO Mex Ay XopBaTHEH U AT€HTCTBOM IPYTHX OOBEKTHUBHEBIX Mep.

Cratea 7

ITo npocsbe XopBaTuHM ATEHTCTBO ¥ XOpBAaTHS [JOTOBapHBAlOTCS B OTHOUICHHHU
perylupyeMoro IocTyna B pamkax Hacrosiwero IIpoTokona ¢ Ienbro
IpEJOTBPAILEHUs] PACKPBITHsI UYBCTBUTEIBHOH C TOYKH 3pEHHs  SAEpHOTO
paclpoCTpaHeHUs] WHQOPMAllMH, BBLINOJHEHUS TpeOOBaHHH O€30MacHOCTH HWIU
GbU3UYECKON 3aIUMTHI MK C Lenbio ofecreyeHus 3auiuThl Haxonsiecs B HacTHOH
COOCTBEHHOCTH MM  KOMMEpHYecKM YyBCTBUTENbHOH uHpopmanuu. Takue
IIOTOBOPEHHOCTH HE MPENsATCTBYIOT Ar€HTCTBY OCYHIECTBIATH JAEATEIbHOCTD,
KoTOpas sBjseTcs HeoOXoaumoit s obecriedeHHs yOenuTeNbHON YBEpEHHOCTH B
OTCYTCTBHM  HE3asdBJIEHHBIX  SIAEPHOTO  MaTepuana M JEATENbHOCTH B
COOTBETCTBYIOILIEM MECTE€ HAaXOX/JEHHUs, BKIIOYAs pelleHwe J0OOro BOMpoca,
OTHOCSIILIETOCS] K NPAaBMJIBHOCTH M MOJHOTE WHGOpMAaLUu, 0 KOTOPOH TOBOPUTCS B
CTaThe 2, HJIH YCTPAHEHHE HECOOTBETCTBHSI, OTHOCAIIErocs K 3TOH HHGOpMALIUH.

XopBaTHsi MOXET IpH MPeNOCTaBJIE€HHH HMHPOpMAnUM, O KOTOPOH TOBOPUTCS B
Crarbe 2, uHOOPMHpPOBATE ATEHTCTBO O MeCTaX Ha IUIOMIAJAKE HNH B MecTe
HaXOXJICHHs, Ha KOTOPBIX MOXKET IPHMEHSATHCS PeryIupyeMbiii JOCTYIL.

Jo BcTymieHHss B CHIY moOOBIX He0oOXOAMMBIX J{OMONHUTENBHBIX IOJNIOKEHHH
XopBaruss MOXeT NpPHOErHYTH K peryIMpoBaHHIO [OCTyIla B COOTBETCTBHH C
MOJIOXKEHUSIMH ITYHKTA a. BBIILIE.



Cratbs 8

Huyto B mnactogmem IIporokone He mnpemsATCTBYeT XOpPRaTHH IPENOCTaBJATH
ATeHTCTBY IOCTYII K MeCTaM HaXO)KIECHHSI B IOIMOJHEHHE K TEM, O KOTOpPBIX FOBOPHTCS B
Cratesix 5 1 9, HIM OpOCHUTH ATEHTCTBO O NPOBENCHHMHM NEATENBHOCTH IO IIPOBEPKE B
KOHKPETHOM MECT€ HAaXOXJEHHsA. ATEHTCTBO HE3aMEIIMTENbHO IIpHIaraeT BCE PasyMHbIE
YCHIIHS JUIA OCYLIECTBIICHHS JEHCTBHH B COOTBETCTBHH C TAKOH MPOCHOOI.

Cratps 9

XopBaTHs npenocraBiasieT ATEHTCTBY JOCTYH K  MecTaM  HaXxOXICHHA,
onpefeNeHHbIM AreHTCTBOM Ui 0TOopa mpo6 OKpyxaromied cpeasl Ha OOLIMPHOH
TEPPHTOPHH, NMPH YCIOBHH, YTO €CiIH XOpBaTHI HE HMEET BO3MOXKHOCTH IIPENOCTaBHTHb
Takoil JOCTYN, TO XOpBaTHS INpHJIAaraeT BCE pasyMHblE YCHIUS IJIS YIOOBIETBOPEHHS
TpeGoBaHM ATrEHTCTBA B aIbTEPHAaTHBHBIX MECTax HaxOXIEHHA.  ATEHTCTBO He
3anpaillMBaeT TaKOH HOCTYHD JO TeX Iop, Moka oTOop mpod oKkpyxaromeH cpenpl Ha
OOLIMPHOI TEPPUTOPHH H NPOLENAYPHBIE MEPHI JUIA €ro npoBeAeHus He onobpensl CoBeToM
¥ He IPOBeJEHbI KOHCYNbTallHH MeXIY AreHTCTBOM M XOpBaTHeHi.

Crates 10
ArentcTBO HHGQOPMHpPYET XOPBaTHIO O:

a. HCS{TCJILHOCTPI, OCYHICCTBHCHHOﬁ B paMKaX HaACTOAIICTO HpOTOKOJIa, BKJIrO4ad
JeSTENbHOCTh B OTHOIIEHHH JIXOOBIX BOIIpOCOB HJIH HCCOOTBCTCTBHI;'I, KOTOp&IE
ATEHTCTBO HOBEJIO M0 CBEAEHH XOpBaTPIPI, B npencnax HICCTHACCATH JHEH 1ocre
OCYIIIECTBJICHHUA ATEeHTCTBOM 3TOM AeITEeNbHOCTH.

b. Pesynprarax neATENBHOCTH B OTHOIIEHHH JIOOBIX BOIPOCOR HIIH HECOOTBETCTBHIA,
KOTOpble ATE€HTCTBO JOBENO JIO CBeeHHsA XOpBaTHH, IO BO3MOXXHOCTH CKOpEe, HO B
M000M Cllydae B TEHYE€HHE TPHINATH JHEH MOCJe TIONYYEHHA ATEHTCTBOM  ITHUX
pe3yJIbTaTOB.

C. BbIBOIlaX, KOTOPBIE OHO CACJIAIO B pE€3YJIbTATE CBOEH EeATENIbHOCTH B COOTBETCTBHH C
HACTOAIIHUM HpOTOKOIIOM. Takue BBEIBOIBI MNPpEAOCTABIAOTCA CKEIOAHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Crarbs 11

a. 1) ['eHepanbHbIN AHpekTOp yBeaomisteT XoppaTHio 00 yrBepxxaeHuH CoeToM
mo60ro JODKHOCTHOTO JIMIAa ATEHTCTBA B KAa4yecTBE HMHCIIEKTOpa 110
rapantuaM. Ecnu XopBaTHs He M3BellaeT | eHepaabHOTO AHPEKTOpa O CBOEM
OTKJIOHEHHH TaKOro NOJDKHOCTHOTO JIHIIa KaK HMHCIEKTOpa M XOpBaTHH B
TEYCHHE TpPEX MECALEB MOC/e IMONyYeHHS YBEIOMIIEHMS 00 YTBEPKIECHHH
CoBeTOM, HHCHEKTOp, O KOTOPOM TaKMM 00pa3oM yBeaoMIleHa XOpBaTuf,
CUHTAETCs Ha3HAUYE€HHHIM B XOpBaTHIO;

it) ['eHepanbHbBIH AUPEKTOp, NEHCTBYA B OTBET Ha NpochOy XOpBATHH HIH IO
COOCTBEHHOW HHHUIMATHBE, He3aMeIUIMTeNbHO HHGpOpMHpYeT XopBaThHiO 06



OT3bIBE Ha3HAYEHHSI JII0O0T0 JO/LKHOCTHOTO JIHIA B KAYECTBE HHCHEKTOpA JUIs
XopBaTHH.

b. YBenoMIeHHE, 0 KOTOPOM TIOBOPHTCSl B IIyHKTE a. BBIIE, CUHTACTICS MOJIYYECHHBIM
XopeaTHell uepe3 cemb J[AHEH IMOCIE JaThl HANPAaBIEHUS ATEHTCTBOM TaKOIo
yBeaoMIIeHHs: XOpBaTHH 3aKa3HOH KOPPECTIOHACHIUEH.

BHU3b1
Cratesa 12

XopBaTusi Opd HEOOXOOWMOCTH B TEYEHHME OIHOTO MECALA MOCJe IOMYy4YeHHUS
3ampoca 00 3TOM MPENOCTaBiseT YKa3aHHOMY B TaKOM 3allpoCe Ha3sHaYeHHOMY HHCIIEKTOPY
COOTBETCTBYIOIIYIO MHOTOKPAaTHYIO BBE3IHYIO/BBIE3HYIO H/MIIH TPAH3UTHYIO BH3bI, YTOOBI
o0ecneynTh HHCIEKTOPY BO3MOXHOCTh Bbe3Ja H NpeObIBaHUs Ha TEPPUTOPUH XOPBATHH B
LENsAX BRINOJHEHH ero/ee GyHkiui. JIroOble 3anpouieHHbIE BU3bI JeHCTBUTENBHBI HE MEHEE
OJHOTO ToJa M B cly4ae HeOOXOOHMMOCTH BO3OOGHOBIAIOTCA Ha INEpHOJ Ha3HAYEeHHS
HHCIeKTOpa B XOpBaTHIO.

JOINOJIHUTEJIBHBIE ITOJIOYKEHUSA
Ctatps 13

a. B Tex cnydasx, korna XopBaTHs MM ATEHTCTBO YKa3blBalOT Ha HEOOXOJUMOCTH
onpenenuTs B JONOMHUTENBHBIX MOJIOXKEHHAX, KAKMM O0pa3oM ClIefyeT NPUMEHSTh
Mephbl, H3JIOKeHHble B HacrosmieM [Ilporokone, XopeaTHS ©  ATEHTCTBO
COTJIACOBHIBAIOT Takue JIOMOJHUTENbHbIE MONOMXEHHS B TEUCHHE NEBAHOCTA JHEH
moclle BCTYIUIEHHS B CHIy Hacroswmero IlpoTokona wim, B TeX cly4asx, Koria
yKa3aHHe Ha HeOOXOJHUMOCTb TakHX JIONOJHHTENBHBIX MONOXKEHHH HaeTca Iocie
BCTYIUIGHHS B CHJy Hactosuero IIpoTokona, - B TedeHHe NEeBAHOCTa JHEH Mmocie
JIaThi TAKOTO YKa3aHHA.

b. JIo BCTYIUIEHHS B CHIIY JHOOBIX HEOOXOAMMBIX JIOMONHUTENBHBIX MOJIOKEHHH
ATEHTCTBO HMeEET NMPaBo NPHMEHITh MEPHI, H3JI0XEHHbIE B HacToseM IIpoTokone.

CHUCTEMBI CBA3U
Cratpg 14

a. XopBaTHg JaeT pa3pelieHHe ATEHTCTBY CBOOOJHO HCIOJIB30BaTh IS CIYXEOHBIX
nened CHCTEMBI CBSAI3M MEXIY HHCIIEKTOpaMH ATEHTCTBA B XOpBaTHH H
LleHTpaNbHBIMU YUPEXISHHSAMH ATEHTCTBA M/HIH PernoHaNbHBIMHU OIOPO, BKIIIOYAs
nepenavy B HEABTOHOMHOM MJIM aBTOHOMHOM DPEXHME MHGOPMAIHH, MOCTYIaoneH
OT YCTPOHCTB ATEHTCTBA A/ COXPaHEHHUS H/MIM HaOMIONCHUS WIIH JUIS H3MEPEHHIA, H
ofecnieunBaeT 3alllUTy TaKOH CBA3HM. ATEHTCTBO IOCJE KOHCYJIbTanuid ¢ XopBaTHeH
HUMEET [PAaBO HCIOJb30BaTh YCTAHOBICHHBIE Ha MEXAYHAPOAHOM YPOBHE CHCTEMBI
IpPSIMOM CBSI3H, BKJIKOUas CIIyTHUKOBBIE CHCTEMBI M JPYTHE BHIBI JanbHEH CBA3M, HE
ucnosns3yemsle B XopBatuu. Ilo mpocebe XopBatu uinu AreHTCTBa MOAPOOHOCTH,
KacaromlHecss OCYIIECTBIEHHS IJTOr0 IIyHKTa B OTHOLICGHHH Iepefayd B
HEAaBTOHOMHOM WJIH aBTOHOMHOM peXuMe HHGoOpMalMH, TIOCTyHaromed oT
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YCTPOUCTB ATEHTCTBA A COXpaHEHHWs W/WIHM HaONIOACHHS MNM IS H3MEPEHHH,
omnpeAensoTcs B JONMOMTHUTENBHBIX [ONOXEHHUAX.

Ilpu ycTaHOBIEHHMH CBA3H M IepeAade HHGOpManuy, KaKk 3T0 NpeJycMaTPUBAETCsl B
HYHKTE a. BBIIUE, Ha/uiexaluM o0pa3oM y4uThiBaeTcsi HeoOX0AUMOCTh 06eCIeYeHUs
3aIMTH MHGOPMAIMH, ABJIOMIEHCS 06BEKTOM COOCTBEHHOCTH, HMJIH KOMMEDPYECKH
YYBCTBHUTENbHOH HHGOpMAaUMH HIM TOH HHPOpPMalUH O KOHCTPYKIHH, KOTODYIO
XopBaTus cuuTaer 0co60 UyBCTBUTENBHOM.

3AINATA KOHGJHI[EHHHAHBHOﬁ HHO®OPMAIINN
Cratbs 15

ATEHTCTBO MOIIEP)KUBAET CTPOTHH pexxuM obecnieueHus 3¢deKTHBHON 3alIMTHI OT
PaCKpBITHS KOMMEPUYECKHX, TEXHOJIIOTHYECKHX M MIPOMBIIUIEHHBIX CEKPETOB H JPYTOH
KOH(pHACHIHANBHOH HH()OPMAlMH, KOTOPhIE CTAHOBATCSA €MY M3BECTHBIMH, BIJIIOYAs
TaKkyr0o HMHGOpMAalHMIO, KOTOpas CTaHOBHTCS HW3BECTHOH AreHTCTBY B XOJe€
OCYILECTBJIEHHUs HacTosiuero [IpoTokona.

PC)KHM, O KOTOpPOM TOBOPHTCA B IIYHKTC 4. BBIIIC, BKJIIOYA€T, B YaCTHOCTH,
ITOJIOKCHHA, OTHOCAIHECA K

1) ofmMM NpUHUMIAM M CBS3aHHBIM C HHMH MepaM 10 oOpameHHIo ¢
KoH(®HUAeHIHaNnbHOH HH(OpManHeH;

ii) YCIOBUSM HaliMa MepCOoHaa, KacalolIMMCS 3alfdThl KOHGHIEHIHATbHOH
uHbOpMalHH;

ii1) npoliefypaM B Clyyasx HapylmieHH# HIH [peanojiaraeMbIX HapyileHHH
KOHGHIEHIIHATBHOCTH.

PexxuM, 0 KOTOPOM TOBOPHTCS B IIYHKTE a. BBILIE, YTBEPKIACTCS H MEPHOJHYECKH
paccmatpuBaercs CoBeTOM.

MNPUWIOXKEHHUSA
Crartbs 16

[Tpunoxenus x HacTosmeMy IIpoTOKOy ABJISAIOTCS €ro HEOTHEMIIEMOH YacThiO. 3a
HCKJIOYECHHUEM LieJIel BHeceHHs NomnpasBok B IIpunosxkenus, tepmut "[Ipotokon", xak
OH ymoTpebisiercs B HACTOsIIEM AOKyMeHTe, o3HadaeT [Ipotokon u IlpunoxeHus,
BMECTE B3SThIE.

B nepeueHb BHIOB [AEATENBHOCTH, YKa3aHHBIX B Ilpwiaoxenuwm I, u mnepeueHs
obopynoBaHHss M Marepuana, yKasaHHbIX B [Ipunoxenuu I, Coserom Moryr
BHOCHTBCS IIOMpPaBKM IO peKkoMeHAanuu co3naHHOH CoBeToM paGouved IpyIiIbl
JKCIIEPTOB OTKPHITOro cocraBa. Jlo6as Takas mompaBka BCTYIAeT B CHIY 4epes
YeThIpe Mecsiiia nocine ee npuHsaTrUs Coserom.
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BCTYHNJIEHUME B CHJIY
Crarpsa 17

Hacrosmuit IlpoTokon BcTymaer B cWily B LEHb, KOTAa ArEHTCTBO IIOJYYMT OT
XOpBaTHM INHCHbMEHHOE YBEJOMIIEHHE O TOM, 4YTO 3aKOHOJATENIbHBIC HW/WIU
KOHCTHTYIIHOHHBIC TpeOoBaHHs XOpPBaTHH, HEOOXOAUMBIE A7 BCTYIUIEHHS B CHIY,
BBITIOTHEHBI.

XopBaTus MOXET B JII0OO€ Bpems IO TOro, Kak Hacrosmud IIpoToxos BCTynuT B
CHITy, 3asBUTb, YTO OHa OyneT npuMeHATs Hactosmuii IIpoTOkON Ha BpPEMEHHOH
OCHOBE.

[eHepanbHBIH JUPEKTOP HE3aMEJUIMTENbHO WHPOPMHUPYET BCE TOCYNApCTBa - WIEHBI
ArentctBa 0 JIOOOM 3asABICHMH O TpUMeHeHHH Hacrosiero IlpoTokona Ha
BPEMEHHOH OCHOBE U O €r0 BCTYIUIEHHH B CUITY.

OIIPEJIEJIEHUSA

Crartpia 18

Jns ueneit nacrosmero IIporokona:

a.

OTHocamMecs K ANEPHOMY TOIIMBHOMY IMKIY HAayYHO-HCCIENOBATENbCKUE H
OIBITHO-KOHCTPYKTOPCKHE _paboThl 03HA4YAKOT HAEATENBHOCTb, KOTOpas KOHKPETHO
OTHOCUTCH K JIIOOOMY aclekTy pa3pabOTKH Ipouecca WM CHCTEMBI JII0O0ro U3
CIIEQYIOLLETO:

- KOHBEPCUH SAACPHOIO MaTepHala,

- oforallleHus SOEPHOTO MaTepHaa,
- U3TOTOBJICHUS EPHOTO TOIUIUBA,
- peaxkTopoB,

- KPUTHYECKHX COOPOK,

- nepepabOTKHU SEPHOTO TOIUINBA,

- 06paboTku (He BKJIIOUAs NMEPEYNakOBKU WIH KOHIULMOHUPOBAHUS, HE
MpeNyCMaTpPUBAIOLIETO PAa3fEICHHs JJIEMEHTOB, NI XpaHEHHS WIIH
3aXOpPOHEHHS) OTXOLOB CPENHETO WM BBHICOKOTO YPOBHS aKTHBHOCTH,
CoeprKalliX IIYyTOHHH, BHICOKOOOOTallieHHbIN YpaH UK ypaH-233,

HO HE BKIIOYAKOT JAEATEIBHOCTb, OTHOCAMIYIOCS K TEOPETHYECKHM HIH
byHRaMEHTAILHBIM HAYYHBIM MCCIEAOBAHUAM MM K HAayYHO-MCCIEHOBAaTEILCKUM M
OMBITHO-KOHCTPYKTOPCKHM ~ paboTaM [0  [IPOMBIIUICHHBIM  IPHMEHEHHAM
PaJHOHM30TONOB, MEOHUIMHCKUM, THIPOJIOTHYECKHM H  CEIbCKOXO3SHCTBEHHBIM
IPUMEHEHHUSIM, M3YUEHHUIO MOCIEACTBHH [UIS 3OPOBbS M OKpPYXKalolliel cpembl U o
YCOBEPILIEHCTBOBAHHUIO TEXHUYECKOTO 00CTy)XHBaHHSL.
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IInomagka O3HayaeT TEPPUTOPHIO, IPaHMIBI KOTOpOHM onpeneneHsi XopBaThueH B
COOTBETCTByIOIIE#t  HH(OPMAanmMM O  KOHCTPYKUMH  YCTaHOBKM,  BKJIIOYas
OCTaHOBJIEHHYIO YCTaHOBKY, a Taloke B COOTBETCTBYIOUIEH HMHpOpPManuu O MecTe
HaXOXJEHHUS BHE YCTaHOBOK, IJ€ OOBIYHO HCHOJNB3yeTCs SIIEpHBI MaTepuan,
BKJIIOYAs 3aKPBITOE MECTO HAXO0XKIACHHUS BHE YCTAHOBOK, TI€ OOBIYHO MCIONIB30BAJICS
SAepHBIH MaTepHan (KOTOpble OrpaHUYMBAIOTCS MECTAMH HAaXO0XKIEHHS, TAE NUMEI0TCS
ropsiyre KaMepbl MIM OCYLIECTBIBUIACH AEATENLHOCTb, CBS3aHHAs C KOHBEpCHEH,
oboramjeHueM, U3roTOBIIEHHEM MIIH nepepaboTkoi Toruea). Ilnomanka BKJIOYaeT
TaKke Bce 0OBEKTHI, COBMECTHO pa3MEILCHHBIE C YIIOMSHYTHIMU BbIIIE YCTAHOBKOM
HIM MECTOM HAaXOXACHHUHA, C [ENbl0 NpPENOCTaBICHUS MWIM HCHOJIb30BAHUA
CYIIECTBEHHBIX CPEACTB OOecleueHMs, BKIIOYAsi: TopsyHe KaMephl A1 0OpaboTku
00Ny4EeHHBIX MAaTepHaloB, HE COAEpXKAIMX SNEPHbIM MaTepuas; YCTAHOBKU IS
00paboTKK, XpaHEHHs U 3aXOPOHEHHMS OTXOJIOB; a TakXKe 3MaHHUA, CBSI3aHHbIE C
COTJIAaCOBAaHHOM [JEeATEeNbHOCThIO, onpeneneHHOi XopBaTHell B COOTBETCTBHHM CO
cTaTheil 2.a.1v) BBIIIE.

CHsTas C 3KCIUTyaTallii YCTAHOBKA WIIM CHATOE C HKCIUIYaTAllHd MECTO HaXOXKICHHUS
BHE YCTAaHOBOK O3HAa4yal0T OOBEKT WJIH MECTO HAXOXKIAEHHMs, Ha KOTOPBIX
JEMOHTHPOBAaHbl MJIM CAENaHbl HENPUIOAHBIMH K OKCIUTyaTalldM OCTaBLUHECS
KOHCTPYKIMH U 00OpyIOBaHWE, BaKHble M ee(ero) HCIOJNb30BAHUSA, TAK YTO
OoHa(OHO) HE HMCIOJb3YeTCsd AJIS XpaHEHHUS SAEPHOTO MaTepHala B He MOXeET Jajee
HCIONb30BaThC A OOpallleHHs C SACPHBIM MaTepHaJOM, €ro 0O0paGOTKH HIIH
HCIONb30BaHUS.

OcraHOBIEHHAd YCTAHOBKA MM 3aKPBHITOE MECTO HAaXOXIEHHS BHE YCTAHOBOK
03HAYa0T 0OBEKT HIIK MECTO HaXO0XIACHUA, SKCIINYyaTaluA KOTOPLIX NPEKpalIiCHa ¥ U3
KOTOPBIX U3BAT ﬂﬂepHBlﬁ MaTCpHaJI, HO KOTOPBIC HE CHATHI C SKCILIYaTaluH.

BricokooborallieHHbIH ypaH 03HayaeT ypaH ¢ O0OraiieHHeM IO H30TOmy ypaH-235
20% UM BBIIIE.

O160p Mpob OKpy*xaroleH Cpeibl B KOBKPETHOM MECTe HAXOXJIEHHUs 03HadaeT oT6op
npo6 okpyxkamomie# cpeabl (HanpuMep, BO3AyXa, BOABI, PAaCTHUTENIbHOCTH, MOYBBI,
3arpsA3HEHMII) B ONpEeIeHHOM  AreHTCTBOM  MECT€  HaXOXIEHHA W
HETIOCpeICTBEHHOH OJIM30CTH OT HETO C LENbI0 CONEHCTBUA ATeHTCTBY B IIOATOTOBKE
BBIBOZIOB 00 OTCYTCTBMM HE3asABIEHHBIX SIEPHOrO MaTepHala WIH sOEPHOM
JEesITeNbHOCTH B 3TOM OIPEAEIEHHOM MECTE HAXOMIEHHUS.

O160p npob okpyxaromeit cpeapl Ha oOmWUPHOH TeppUTOpUH o3HavaeT oTbop mpobd
OKpyXawoweil cpenbl (HampuMep, BO3QyXa, BOJBI, PpACTHTENLHOCTH, IOYBBI,
3arpsA3HEHHi) B psAdEe ONpPENENEeHHBIX ATEHTCTBOM MECT HaXOXKIAEHHA C UEJBbIO
COOEHCTBHA ATEHTCTBY B MOJATOTOBKE BBIBOAOB OO OTCYTCTBHH He3asBIIEHHBIX
AJEpHOro MaTepHaia HiIM SAEPHOH AeATENIbHOCTH Ha OOIIHPHOM TEppUTOPHH.

SlpepHplii MaTepuan COIJIacHO OMNpeAeleHHIo, JaHHOMY B cTaThe XX VYcTasa,
03HayaeT 000 HCXOHBIH MaTepHasn UM 1o00# criennaabHBIN paclierITIOUHACs
MaTepHall. Tepmun "uUcxoAHBIH MaTepHayi” He [JOJDKEH TOJIKOBATHCA Kak
OpUMEHAIOIIMHCA K pylde WIH oTxoaaM pyabl. Jlioboe ompeneneHde, DaHHOE
CoBeToM B COOTBETCTBUHU CO cTaThedl XX YcraBa AreHTCTBa MOCHIE BCTYIUIEHHSA B
cuny Hacrosumero Ilporoxona, koTopoe pacmiMpsieT CIHCOK MAaTEepHAJIOB,
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CUHTAIOIIMXCS HCXOAHBIM MAaTCPHAIIOM HIHM CHECHHAIBHBIM  PacUIETUIAIONHMMCS
MaTepuajioM, BCTYIIAe€T B CHIIy B COOTBETCTBHHM C HacToanmM [IpOTOKONIOM TONBKO
HocIe NpUHATHS XOpBaTHEH.

YcTaHOBKA O3HAYaeT:

i) peaKkTop, KpPUTHUECKY!0 CcOOpKy, 3aBOA 110 KOHBEPCHH, 3aBOJ [0
H3TOTOBJICHHIO, NepepabdaThIBAONIYI0 YCTAHOBKY, YCTAHOBKY JUIS pa3/ielicHHs
H30TOIIOB MIIH OTACIbHOE XPAHHIIUILE; HIH

it) nm0b0e MECTO HaXOXXACHHs, Ie OOBIYHO HUCIONB3YeTCs AACPHBIH MaTepHall B
KOJIMYECTBAX, IPEBHILAIOILUX OJHH 3Q(EKTHBHBIH KUIOrpaMM.

MecTo HaxOXJIEeHHs BHE YCTAHOBOK O3HaudaeT Jl00OH oObexkT miu oboe MECTo
HAXOJXXIEHHs, KOTOpble HE SBILIIOTCS YCTAHOBKOH, M rje OOBIYHO HCHIONB3YETCS
AZCPHbIi MaTepHan B KOJNMYECTBAX, PaBHBIX OAHOMY 3((deKTHBHOMY KHIOrpamMMy
HITH MEHEE.
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COBEPHIEHO 8 Bene 22 cenrsa6psa 1998 roga B ABYX 3K3eMIULIpax Ha aHIVIHHACKOM
A3BIKE.

3a PECIIYBJIMKY XOPBATHA: 3a MEXXIIYHAPOJIHOE ATEHTCTBO 1o
ATOMHOMH SHEPT'MU:

(monmnmck) (mopnuce)

Henan IMoprec I'-a Moxamen Onebapanei

MuHHCTp S3KOHOMHKH I'enepanbHBIH AHpEKTOD
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iii)

Vi)

vii)

viii)

MMPUJIOKEHHE 1

INEPEYEHBb BUZIOB NEATEJILHOCTH, O KOTOPBIX TOBOPHUTCA
B CTATBE 2.A.IV) HACTOSUIET'O ITPOTOKOJIA

H3roToBiieHHE POTOPHBIX TPYO is HeHTpUdyr Wiu cGOpKa ra3oBbIX HEHTPUPYT.

PotopHbie TpyOBl Wi HeHTpUudYr 03Ha4YalOT TOHKOCTEHHBIE LMIMHAPBHI, OMHUCAHHE
KOTOpBIX MpuBezieHo B pasgene 5.1.1 b) [punoxenus I1.

I'a30Bble LEHTPHGDYIH O3HAYAIOT LEHTPU(YTH, ONMHMCAHME KOTOPBIX MPHBEIEHO BO
BBOJHOM 3aMedaHuHu K pasaeny 5.1 Ilpuwioxenus I1.

Hsrorosnenue nuddy3uoHHbIX OaphepoB.

Huddysuonnsie Gapbephbl 03HaYarOT TOHKHE MIOPUCTHIE PUIBTPBI, OIIUCAHHE KOTOPBIX
npuseneHo B pasgene 5.3.1 a) [Ipunoxenus 11.

H3roToBiieHHE HIIH c6opKa CHCTEM, UCIIOJIb3YIOUINUX JIA3€PLI.

CHCTEMBI, HCHONb3YIONIME JIa3ephl, 03HAYAIOT CUCTEMBI, BKIIIOYAIOUIME TE€ IPEAMETSI,
OINHCAaHHUE KOTOPBIX MpPHBeEHO B pasaene 5.7 Ilpunoxenus IL

H3roToBleHHE HIIH c6op1<a AJICKTPOMArdHUTHRIX CE€apaTopoB U30TOIIOB.

DIEeKTPOMAarHUTHbIE CENapaTopbl H30TONOB O3HAYAIOT T€ NPEAMETHI, O KOTOPbIX
roBoputcsa B pazzaene 5.9.1 [punoxenus Il 1 koTopble coaep)kaT UCTOYHHKH HOHOB,
OMUCaHKUE KOTOPBIX NpUBEAEHO B paszesne 5.9.1 a) ITpunoxenus I1.

H3zrorosneHue uiu cbopka KOJIOHH HJIH 3KCTPAKIIMOHHOTO 000py10BaHHs.

KOIOHHBI MJIH 3KCTPaKUMOHHOe 00OpYIOBaHHE O3HAYAKT T€ NMpPEAMEThbI, OIMHCAHUE
KOTOpbIX IpHBEAEHO B pasgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 567 u 5.6.8
[Ipunoxenus I1.

HsrotoBneHue pPasaCIIUTEINBHBIX COIICTI HIIN BHXPEBLIX TpYGOK JJIsA
aA3pOAHHaAMHUYECKOTI' O obGoraieHus.

Pa3jienuTenpHble COMJla WM BUXPEBbIE TPYOKH I a3pOJIHHAMUYECKOro oOoralleHus
O3HAuYaKT pa3feNIUTENbHBIE COIUIa U BHUXpEBble TpPYOKH, OIHMCAaHHE KOTOPBIX
IPHUBEIEHO COOTBETCTBEHHO B pa3aenax 5.5.1 u 5.5.2 Hpunoxenus I1.

HsroTtoBnenne win cOOpka CHCTEM IreHEpal[ii YPAaHOBOH IIa3MBI.

CucreMbl TeHEpallMM _YPaHOBOH IIa3Mbl O3HAYalOT CHCTEMBI [N TE€HEPalUH
YpaHOBOH IUJIa3MBbl, OIIMCAHHE KOTOPHIX MPHBEAEHO B paszene 5.8.3 Ilpunoxenus II.

HsrotoeneHue HupKOHUEBLIX TPYO.

LlupxoHueBble TPYOBI 03HA4aIOT TPYOBI, ONMUCAHHE KOTOPBIX NIPHBEEHO B pasnene 1.6
[Ipunoxenus II.




X1)

xii)

xiii)

Xiv)

XV)

HpOI/BBO)lCTBO HJIH TTOBHIILIEHHE KA4YEeCTBA TAXKEJIOH BOIBI HITH IICﬁTepHH.

Tsbxenas Bolla MU NeHTEpUil 03HAYAIOT NEHTEPUH, TOXKENYI0 Boay (OKCHI AeHTepHA)
H Joboe Jpyroe coequHeHHE NeHTepHs, B KOTOPOM OTHOLIEHHE YHCIA aTOMOB
OeUTepus K YHCIly aTOMOB BoJAopoJa npessimaer 1:5000.

Hsrotosnenue rpaduTa saepHOi YHCTOTEL

T'paduT AnEepHOH YHCTOTHI O3HAYaeT IpaduT, YpOBEHb YHCTOTH KOTOPOTO BHIILIE, YEM
5 MHMJUTHOHHBIX YacTel OOpHOTO 3KBHBAJIEHTa, a INIOTHOCTH NpeBsimaeT 1,50 r/em’.

H3sroTosnenue KOHTeﬁHepOB LA 06IIy'-IeHHOl"O TOIUIHBA.

KonTteitnep s 0OJyYEHHOTO TOIUIMBA O3HAYaeT €MKOCTh JJiA TIEPEBO3KH H/MIIH
XpaHeHHs OONYyYEHHOTO TOIUIMBA, OOECNEYHBAIOUIYI0 XHMHMYECKYIO, TEIUIOBYIO H
pajMalMOHHYIO 3alIMTy, a TakXkKe OTBOJ TeIlla pacnaja BO BpeMs IepeMeleHHs,
MepeBO3KH U XpaHEHHH.

HsrotoBnenne peakTOPHBIX YIPaBISIIOIIMX CTEPKHEH.

PeakTopHBIE YIIPaBAAIOIIHE CTEPKHU O3HAYalOT CTEP)KHH, OIMCAaHHE KOTOPBIX
npHuBeAcHO B paszaene 1.4 Hpunoxenus II.

HsrotoBnenue 6e30macHbIX ¢ TOYKH 3pEHHS KPHTHYHOCTH GaKoB H pe3epByapoB.

besonacHele ¢ TOYKH 3peHHA KPHUTHYHOCTH OakH M pe3epByapbl O3HAYAKOT TE
IpeaIMETHI, OTIMCaHHe KOTOPBIX MpHUBeAeHO B pazaenax 3.2 u 3.4 Ipunoxenus II.

H3rotosnenne MamuH s pyOkyu 001y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB.

Mamunsl 11 pyOky 06ay4YEHHBIX TOIUIMBHBIX 3JIEMEHTOB 03HayaroT 000pyHOBaHHKE,
onKcaHHe KOTOpOro npuBeneHo B pasaene 3.1 Hpunoxenus II.

Coopy>KeHHE TOpAYUX KaMep.

Iopsiune kaMepbl O03HAYAIOT KaMepy HIH COEMHHEHHBIE MEXIy CO0O0H Kamepsl
oGLIMM 06HEMOM He MeHee 6 M°, CHaOKeHHbIE 3alLHTOH, paBHOM WM NpeEBHIMIAIOLIEH
okBHBasleHT 0,5 M OeroHa IIOTHOCTBIO 3,2 r/cM uiH 6onee, yKOMIIIEKTOBAHHbIE
000pynOBaHHEM I MPOBEJEHMS OTEPALUN C HCIOMb30BaHHEM JHCTAaHIIHOHHOTO
yIpaBieHHS.



ITPUJIOXXEHMUE 11

MEPEYEHL COT'JJACOBAHHOI'O OBOPYJJOBAHUA U HEAAEPHOI'O MATEPHUAJIA

1.1.

1.2.

JULL OTYETHOCTH Ob 9KCIIOPTE Y1 UMIIOPTE B COOTBETCTBHHA

CO CTATBEH 2.A.IX)

PeaxTophl H peakToOpHOE 000pyA0OBaHHE
KoMnieKTHBIE SIePHBIC PEaKTOPHI

SlmepHble peakTOphl, CHOCOOHbIE paboTaTh B pEeXUME KOHTPOJIHPYEMOMH
CaMOMOAIEPKUBAIOLICHCS HENHOH pEeaKknHH MAENEeHHs, MCKIIoYasg peaKTOphl
HYJIEBOH MOIIHOCTH, KOTOpBIE ONpPEIENAIOTCS KaK pEeakTOpbl C IPOEKTHBIM
MaKCHUMa@JIbHBIM YPOBHEM IPOHM3BOJCTBAa IUIYTOHHs, He mnpeBbimamomuM 100
rpaMMOB B T'OJI.

NOSICHUTEJIbBHOE 3AMEYAHHE

"SAnepHblit peakTop" B OCHOBHOM BIJIIOYAET Y3JIBl, HAXOAAMIMECSH BHYTPH KopIlyca
peaxTopa UK HENmOCpPeACTBEHHO MPHUMBIKAIOIINE K HEMY, 000pyI0BaHHE, KOTOPOE
KOHTPOJIUPYET ypOBEHb MOIIHOCTH B aKTHBHOH 30HE, H KOMIIOHEHTHI, KOTOphIE
0OBIYHO CoJepKaT TENMJIOHOCUTENb NEPBOTO KOHTYpa akTHBHOH 30HBI PEaKkTopa,
WM BCTYIIAIOT C HUM B HETMIOCPEACTBEHHBIH KOHTAKT HJIH YIIPABISIOT M.

He npeamnonaraercs HCKJIIOYEHHE PEAKTOPOB, KOTOPHIE HAMJIEXAIHM 00pa3zom
MODJIM OBl NOABEPrHYTHCA MOAMGMHKAHMH IS TMPOU3BOACTBA 3HAYMTENBHO
Oonpmero konuyectBa, 4yeM 100 rpamMMoB MuIyTOHHS B ToA.  PeakTopsi,
NpeAHa3sHayeHHble IS JIMTENBHOM JKCIilyaTalMd Ha 3HAYHTENBHBIX YPOBHSIX
MOILIHOCTH, HE3aBHCHMO OT CTENEHH HX BO3MOXHOCTEH NPOU3BOACTBA ILTYTOHHS,
HE pacCMaTpHUBAIOTCA KaK "peakTOphl HYJIEBOH MOIIHOCTH".

PeaxTopHbie KOpNyca BLICOKOIO NaBJIEHUS

Merannuyeckue Kopmyca B cOope HIM HX OCHOBHBIE YaCTH 33BOACKOIO
U3TOTOBNIEHHUS, KOTOpBIE CIIENHANBHO IpEeJHa3HAYeHbl HWJIH IMOJTOTOBJIEHBI AJIs
pasMeElIeHUs B HUX aKTUBHOH 30HBI SACPHBIX PEaKTOPOB, KAK OHU ONpEAENICHbI B
nyukre 1.1. Beime, © crnocoOHbIE BbIAEPKHUBaTH padouyee JaBJICHHE
TEMJIOHOCUTEJIA MEPBOTO KOHTYpA.

HOSACHUTEJIbHOE 3AMEYAHHUE

BCpXHHﬂ MJINTAa KOPITYCa BBICOKOTO OAaBJIEHUA PEAKTOpa OXBATBIBACTCA ITYHKTOM
1.2 xak OCHOBHadA, 3aBOACKOI'0 H3TOTOBJICHHA, YaCTbhb KOpmycCa BBICOKOI'O
JaBJICHHA.

BryTpeHHHE YacTH peakTopa (HampHMep, MOJIEP)KHBAOIINE KOJIOHHBI M TTHTHI
aKTHBHOH 30HBI H IpYrHe BHYTPEHHHE YaCTH KOPIYyca, HAPaBIAIOIHE TPYObI AT
PETYIHPYIOMIMX CTEPXKHEH, TEIMIOBBIE SKpaHbI, IEPErOPOIKH, TPYOHBIE PEILETKH



1.3.

1.4.

1.5.

1.6.

aKTUBHOH 30HbBI, IUAcTHHB JAubdy3opa ¥ T.JA.) OOBYHO MMOCTABIAIOTCA
MOCTaBIUMKOM peakTopa. B HEKOTOphIX cllydasX oOIlpelelieHHblE BHYTPEHHHE
OMOpHbIE KOMIIOHEHTHl BK/IIOYAIOTCS B H3TOTOBIEHHE KOpIyca BBICOKOTO
IaBIEHUA. OTH TpeAMETH SABIAIOTCH JOCTATOYHO BAXKHBIMH C TOUKH 3PEHHUA
6€30macHOCTH M HAJEKHOCTH IKCIUIyaTallud peaKkTopoB (M ClenoBaTellbHO, C
TOYKH 3pEHHS TAPAHTHHHBIX OO0A3aTENbCTB MU OTBETCTBEHHOCTH IOCTaBIIMKA
peakTopa), 4ToObl HX IIOCTaBKa BHE paMOK OCHOBHOTO COTNIAlIEHHS O MOCTaBKe
CaMoro peakTopa He ctana Obl 00bI4HON npakTuxoi. IlosToMy, XOTH OTHENBHas
TIOCTaBKa 3THX YHUKANBLHBIX, CIIEHHANbHO [IPeJHa3HAUEHHbIX U TOATOTOBJICHHBIX,
BOKHBIX, KPYHNHBIX ¥ JOpPOTOCTOAIIMX INpEeaMETOB He o0sA3aTtensHo Oyner
paccMaTpuBaTbCi KaK BhIMajamomas u3 chepbl HHTEPECOB, TakKod Crocod
IIOCTaBKH CUHMTACTCH MaJIOBEPOSITHLIM.

ManMHbI JJIS 3arPY3KH ¥ BHIFPY3KH PeaKTOPHOro TOIUIMBA

ManunynstopHoe  o0OpydOBaHHe, CHEHUANbHO  MNPEAHA3HAYEHHOE  WIIH
TIOATOTOBJIEHHOE JIJIS 3arPY3KH MJIM M3BJICYEHHS TOIUIMBA U3 SANEPHBIX pEaKTOPOB,
KaK OHH OlpeleseHbl B MyHKTE l.1. BBIIE, KOTOpPOE MOXET HCIIOJIL30BaTLCA,
KOTZa pEeakTOp HAaXOAWTCA IO HArpy3kod, HJIM o0JajaeT TEXHUUECKUMHU
BO3MOXHOCTAMH JUII TOYHOIO TNO3MIIMOHHPOBAHHA WIHM OpPHEHTHPOBAHMUA,
MO3BOJIIIOIIMMH NIPOBOJUTH Ha OCTAHOBJIEHHOM PEAKTOPE CIIOXKHBIE pabOTHI MO
neperpyske TOIUIMBA, MPH KOTOPbIX OOBIYHO HEBO3MOXKHBI HEIIOCPEACTBEHHOE
HaOJIIOiCHUE WM NPAMOH JOCTYI K TOILIUBY.

PeakTopHble YIPABIAIOIIHE CTEPKHU

CTCp)KHI/I, CIICITHAJIBHO NIPEAHAZHAYCHHBIE WJIH [TOATOTOBJIEHHBIE IS YIIPaBJIICHUA
CKOPOCTBIO PEAKIIMHU B ANCPHBIX PEAKTOPax, KaK OHH ONPCACIICHBI B ITYHKTC 1.1.
BBINIC.

NOACHUTEJIBHOE 3AMEYAHUE

Croa e BKJIIOYAKTCH, TOMHUMO YacTH, IOTJIOMR0IIeHl HEHTPOHBI, €€ OMIOPHEBIE
MOJBECHBIE KOHCTPYKIIHH, ECJIH IOCTaBKa TPOMU3BOJUTCS Pa3iebHO.

PeakTopubie TPYObI BLICOKOIO AaBjIeHMs

TpyOBl, KOTOpBIE CHENHANBLHO TMpeJHa3HAuYeHbl WM I[OATOTOBJICHBI VIS
pasMemIeHHst B HUX TOTUIMBHBIX 3JIEMEHTOB U TETUIOHOCHTENS MEPBOrO KOHTYpa B
peaxkTopax, Kak OHH OmpefdeyeHs! B myHkTe 1.1. Bbmte, mpu paboyeM HaBIEHUH,
npesbimaroniem 5,1 Mlla (740 dyu1/KB. groim).

Hupkouunerble TpyOsI

Tpy6bl wiu cOOpkH Tpy® U3 METAUIMYECKOrO IMPKOHHS WM €r0 CIUIaBOB, IO
Becy npesbiuaromue 500 kr B TedeHue n1boro 12-mMecayHoro nepuoaa, KOTopble
CNEUHANbHO TMpEeAHa3HAayeHbl MM MOATOTOBJIEHBI JUIf HMCHOJIB30BAHUSA B
peakTopax, Kak OHHU ONpeJeNIEHbI B IyHKTE 1.1. Bblllle, © B KOTOPLIX OTHOIIEHHE
no Becy radhHHs K IMpKOHHIO MeHbLIe yeM 1:500.



1.7.

2.1.

2.2,

Hacocnl HNEPBOro KOHTYpa TENJAOHOCHTEIA

Hacockl, ciennanbHO NpeaHa3HauYeHHBIE WK [TOATOTOBJICHHbIE AT TOAAEPKaHHUS
LUUPKYISAIUHA TENJIOHOCUTENS MEPBOr0 KOHTYpa SAEPHBIX peakTOpOB, KaK OHH
onpezesieHsl B nyHkTe 1.1. Beime.

MNOACHHUTEJIbHOE 3AMEYAHUE

CrnennanbHO MpeNHa3HAYCHHBbIE WM [IOATOTOBJICHHBIE HaCOCHI MOIYT BKJIIOYATh
CNOXHBIC, YIUIOTHEHHblE WM MHOTOKPaTHO VIUIOTHEHHBIE CHCTEMBI IS
IpEeAOTBpALICHUST YTEUKH TEIUIOHOCUTENs I[I€pBOro KOHTYpa, TI€pMETHYHBbIE
HacoChl M HACOChl C CHCTEMaMH HWHEpLUHaIbHOM Macchl. 3TO OIpPEIEICHHE
Kacaercsi HAacOCOB, aTTECTOBAHHBIX 1O Kiaccy NC-1 uaM 3KBUBaJICHTHBIM
CTaHIapTaM.

Hesizepuble MaTepnabl ijis peakTopoB
JeliTepuil u TsKkeNas Bojga

Hetitepuil, Tsxenas Bojga (OKHCh AeWTepHs) U J0O0Oe ApYroe COeIUHEHHE
JilefiTepusi, B KOTOPOM OTHONIEHHE JeHTEepUs K aToMaM BOJOpOAa IPEBBIMACT
1:5000, npenHa3sHaueHHbIe AJIS HCIONL30BAaHUS B SAECPHBIX peaKkTOpax, Kak OHH
onpezeneHsl B myHkTe 1.1. Brllie, B KOMUYECTBAX, NpeBbimamux 200 kr atToMoB
nedtepus ang m000H OnHOM CTpaHBI-NIOJydaTens B TeueHHe moboro 12-
MECSYHOTO MepHo/Ia.

SnepHo-yncTbii rpagur

I'padut, uMeromuHi CTENEHb YHCTOTHI BBHINE S-MHUIMOHHBIX  OOpHOTO
3KBUBAJIEHTA, C IJIOTHOCTLIO Oonbie uem 1,50 [‘/CM3, NpeIHa3HAYEHHBIH s
HCIIONBb30BaHHS B SIEPHBIX peakTopax, Kak OHM onpeesieHbl B MyHKTE 1.1 Bhie,
B KONMYECTBAX, npesbimarommx 3x10* kr (30 MeTpuueckux TOHH) M1 TGO
OIHOH CTpaHBI-NONYYaTeNsl B TeHeHHeE JIF000ro 12-MecssqHoro nepuoja.

ITPUMEYAHUE

J1s umened 3KCHOPTHOIO KOHTPOJS HNpPaBUTENBCTBO ONpeaeser, OyayTr nu
SKCIOPTHBIE MAPTHH COOTBETCTBYIOLIETO BBINEYKAa3aHHBIM XapaKTEpHCTHKAM
rpaduTa HCIOIb30BaTLCS B S/IEPHBIX PEAKTOpaX.

YcraHoBkH Aas nepepaﬁorxn Oﬁﬂy‘-lel{l{blx TONIHBHBIX JJ€EMCHTOB H
oﬁopynonaﬂne, CIICHHANBbHO NPCAHAZHAYCHHOC HJIH HOArOTOBJICHHOC NS
3TOro

BBOJHOE 3AMEYAHHE

Ilpu mnepepabGoTke O0ONy4eHHOro SIAEPHOTO TOIUIMBA IUIYTOHUM M ypaH
OTAETAOTCA OT BHICOKOAKTHBHBIX [IPOAYKTOB JENCHUS M APYTHX TPaHCYPAHOBBIX
ayeMeHTOB.  Jd Takoro pasjeneHHMs MOTYT MKCIIONB30BaThCsS pa3IHYHBIE
TEXHONOTHYECKUE mpoueccel. OpHako co BpemeHeM npouecc "Ilypexc" cran
Haubonee pacIpOCTPaHEHHBIM H NpPHUEMIEMBIM.  3JTOT HpOLECC BKIIIOYAET
pacTBOopeHHE OOJYYEHHOTrO SJEpPHOr0 TOIUIMBAa B a30THOH KHCIOTE C
NOCNEAYIOIIUM  BBIIENECHHEM YpaHa, [UIyrOHHS M  [POXYKTOB JEIEHUS
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9KCTpaKLHed pacTBOpUTENIEM C IOMOUIBI0 TpHOyTHidocdaTa B OpraHHYECKOM
pasbaBwuTene.

TexHONOrnyeckHe Ipomecchl Ha padIMYHBIX ycTaHOBKax Tuma "Ilypekc"
AQHAJIOTHYHBI M BKIIOYAIOT: H3MeNIbYeHHe OOIY4EeHHBIX TOILIMBHBIX 3JIEMEHTOB,
pacTBOpPEHHE  TOIUIMBA,  OJKCTPAKUMIO  PacCTBOpPHTENIEM H  XpaHECHHE
TEXHOJIOTHYECKOH J>KHAKOCTH.  MOxeT HMeTbcs Taoke oO0opynoBaHHE IS
TEIUIOBOH NCHHUTpAlMM HUTpPaTa ypaHa, KOHBEPCHH HHUTpaTa IULyTOHHS B OKHChH
WM METa, a TakKe il 00pabOTKK XUIKUX OTXOMOB, COAEPHAIMUX TPOXYKTHI
JeNeHHs], 10 MOoNy4eHus GopMbl, NPUTOAHOH AT NPONOIDKMTEIBHOTO XPaHEHUsA
WM 3axopoHeHus. OJNHAKO KOHKPETHBIE THUIIBI U KOH(UTrYypauus oGopyaoBaHH,
BBIIOJIHAIOIIETO 3TH GYHKUIMH, MOTYT pa3jIMyaThCs HA pPa3NIHYHBIX YCTaHOBKAX
tuna "llypexc" IO HECKOJBKHUM MpPHYMHAM, BKJIIOYas THIBI U KOJIUYECTBO
OOJIy4eHHOTO  SICPHOrO  TOIUIMBA,  IOJJIENKAIIETO nepepaboTKe, U
NpeamnofiaraeMblil OpOIECC OCAXKACHHS M3BICKAaEMbIX MaTepHalioB, a TaKXe
NpUHIMIEL  obOecnedyeHUss O€30MacHOCTH M TEXHUYECKOro OO0CIy)KHBaHHUS,
MPUCYIIME KOHCTPYKUMH NaHHOH 00CTaHOBKH.

"VcraHOBKa MU 1epepaboTKH OONYUEHHBIX TOIUIMBHBIX JIEMEHTOB" BKJIIOYAET
00opynoBaHHE H KOMIOHEHTBI, KOTOpPbIE 0OBIYHO HAXOIATCA B MPSMOM KOHTaKTe
¢ 00J1y4eHHBIM TOIUIHBOM M OCHOBHBIMH TEXHOJIOTHYECKUMHU MTOTOKAMHU SEPHOTO
MaTepHasa U IpOAYKTOB AEICHHS, 1 HENOCPENCTBEHHO YIIPABIISIOT HMH.

3TH TNpoHecChl, BKIIOYas IOJIHbIE CHCTEMBI [ KOHBEPCHH I[UIYIOHHS H
MPOU3BOJCTBA METALIMUECKOrO IUTyTOHUSA, MOTYT OBITh WACHTUGHIMPOBAHEI IO
MepaMm, MOpPUHHMAaeMbIM JUIS [OpPENOTBpAILEHHs OMAcHOCTEH B CBA3M C
KPUTHYHOCTBIO (HalpUMep, MepaMH, CBA3aHHBIMH C reoMeTpuei), obnydyeHueM
(HampuMep, IIYTEM 3alUTHI OT 00JIydeHHs) H TOKCHYHOCTBIO (HalpuMep, MepaMHu
10 yIepKaHHUIO).

[IpeameTsl 06OpynOBaHHs, HAa KOTOpBIE, KaK CYHUTAETCH, PaACIpPOCTPaHIETCA
3HaueHHe pa3sl "H 00OpynOBaHHE, CHEHHANBHO MPeJHA3HAYEHHOE HIIH
NoAroTOBNeHHOE" Jns mnepepabGoTku OOJMYydEeHHLIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT!

MamuHb! 115 pyOKkH 00/1y4eHHbIX TOIIHBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHHUE

O10 00opynOBaHHE KCIONB3YETCH AIA BCKPBITHS 0DOSIOUKHM TOIUIHBA C LIENBIO
MOCIEAYIOUIEro PaCTBOPEHUs OOJIyUeHHOro siiepHoro Matepuana. Kak npaBsiio,
HCIOJIb3YIOTCS CHEHHANBHO IperHa3HaYeHHbIe, CKOHCTPYHPOBAHHEIE It PYOKH
MeTayjja YCTPOHMCTBA, XOTS MOXET HCHONB30BaThCes M 0OoJiee COBEpILEHHOE
obopyaoBaHue, HaIpHUMep Ja3epsl.

JucraHHHOHHO ynpasiisemoe 060pyJoBaHHE, CIIEHANTBLHO NTpeAHa3HAYeHHOE HIIU
MOATOTOBJIEHHOE A HUCHOJIb30BAHHUS HAa YCTAHOBKE MO HepepaboTke, Kak OHa
OIpe/eNeHa BBbILIE, [UIA pE3KH, PYOKM MJH Hape3kd COOpOK, MydKOB HIIM
cTepykHEeH 00JIy4YEeHHOTO SAepHOrO TOTJIHBA.
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34.

HucconbBepbl
BBOJHOE 3AMEYAHUE

B mucconpBepbl OOBIMHO IOCTYTAET M3MENbYEHHOE OTpaboTaBuiee Toruso. B
3THX OE30IMacHBIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOITydeHHBIH
SAIEPHBIA MaTepHan pacTBOPSETCA B a30THOH KHCIOTE, U OCTAIOMIHEcs 0Ope3KH
000104€K BBIBOAATCS U3 TEXHOIOTHYECKOrO MOTOKA.

bBe3omacHble ¢ TOYKHM 3pEHHS KPHTHYHOCTH pe3epByapbl (HallpuMEp, MaJioro
JuaMeTrpa, KOJNbLUEBblE HJIH INpPAMOYTOJIbHBIE pe3cpByaphl), CIEUHAILHO
IpeAHa3HauYEHHbIC WK ITOATOTOBJICHHBIC JUJISI MCIIONIb30BAaHUS Ha YCTaHOBKE IIO
nepepaboTKe, KaKk OHH OIIpeleNieHbl BbIlIE, IS PacTBOPEHHS OOIYYEHHOTO
SIEPHOTO  TOIUIMBA,  KOTOpble  CIOCOOHBI  BBIAECPIKHUBATH  TOPSYYIO,
BBICOKOKOPPO3HOHHYIO JKHAKOCTh M MOTYT JUCTAaHIMOHHO 3arpyXaTbCsi H
TEXHUYECKH 00CIYKHBAThCA.

IKCTPaKTOPBI M 060pYI0BaHHE JJIS SIKCTPAKIUM PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B 3KCTpakTOphI C paCTBOPUTENIEM MOCTYIIAET KaK pacTBOp OOJIYYEHHOTrO TOIUIMBA
U3 [JHCCONIbBEPOB, TaK M OPTaHUYECKHH pacTBOp, C IOMOIUBID KOTOPOTO
pasnensioTca ypaH, IUIyTOHHH M TNpOAYKTH aeneHus. OO6opynmoBaHue st
IKCTPAKIHU PACTBOPHUTENIEM OOBIYHO KOHCTPYHPYETCA TaKHM 0Opa3oM, YTOOBI
OHO YJOBJIETBOPSUIO JXECTKMM OJKCIUTyaTallMOHHBIM TpPeOOBaHHSIM, TAKHM, Kak
JUIMTENBHBIH CPOK CIYObl 0e3 TEXHHYECKOro OOCIY)KHBAaHUSA WIM Jierkas
3aMEHIEMOCTh, IIPOCTOTA B JKCIUTyaTALIMM W YIIPABJICHHM, a TaKKe HOKOCTH B
OTHOLUCHHH U3MEHEHHUS TapaMeTPOB MpoLecca.

CnenuanbHO NpEJHA3HAYEHHBIE WM NOATOTOBIEHHBIE  3KCTPAKTOPHl  C
pacTBOpHTENIEM, Takue, KaK HacaJo4yHble HIH NYIbCAllHOHHBIE KOJIOHHBI,
CMECHTENBbHO-OTCTOMHEbBIE allapaThl MM LEHTPOOEKHbIE KOHTAKTHBIE anIapaTsl
VIS HCIOJBb30BAHMS HAa YCTaHOBKE II0 0OpaboTke OOIy4eHHOro TOIJIHBA.
DKCTPaKkTOpbl C PacTBOPUTENEM JOJDKHBI OBITH YCTOMYHMBBEI K KOPPO3HOHHOMY
BO3JACHCTBHIO a30THOM KHCIOTBL.  OKCTPaKTOPbl C pPacTBOPHTENEM OOBIMHO
M3TOTABIIMBAIOTCS C COOIOIEHHEM YPE3BBIYAMHO BHICOKUX TpeOOBaHUit (BKIIIOYas
IIPUMEHEHHE CIIEHUHAIbHBIX METOJOB CBapKH, HMHCIEKIUH, obecrneueHue H
KOHTPO/Ib KauyecTBa) M3 MAaJIOYIJIEpOAMCTBIX HEPXKaBEIOIMX CcTajeH, THTaHa,
ITUPKOHHUS MIIM APYTUX BBICOKOKaYECTBEHHBIX MATEPHAIOB.

XuMHYecKHEe pe3epByaphl AJIs BbIAeP:KMBAHUS WM XPAHEHUS
BBOIHOE 3AMEYAHUE

Ha osTame okCTpakuuu  pacTBOpuTeneM oOpasyloTcs TpPH  OCHOBHBIX
TEXHOJIOTHYECKHX IIOTOKA XHJIKOCTH. Pe3sepByapsl s BbIACPKHBAHHS HIIH
XpaHEHHWs HCHONb3YIOTCS B JanbHeHmed o6paboTke Bcex TpeX IOTOKOB
CIIEeIYIOWKM 00pa3zoM:
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a) pacTBOp YHCTOI'0 a30THOKHCIIOIO YpaHa KOHIEHTPHUPYECTCA BbINApHBAHHUEM
H IIPOUCXOAHT IIPOUECC NEHHUTPANMH, I'IC OH NIPEBPAMIACTCA B OKCHA YpaHa.
OJTOT OKCHJ TIIOBTOPHO HCITOJIB3YETCA B AACPHOM TOIINIMBHOM IHKIIC,

b)  pacTBOP BBICOKOAKTHUBHBIX IPOAYKTOB JEJICHUS OOBIYHO KOHIIEHTPHPYETCS
BBIIIADUBAHUEM U XpaHUTCS B BHJE KOHUEHTPHUPOBAHHOM KUAKOCTH. ITOT
KOHIEHTPaT MOXeT BIIOCJIEACTBHH IIPOHTH BHIApUBaHHE HIH OBITH
npeoOpa3oBaH B GopMy, IPHUTOJHYIO UL XpaHEHHUA HIH 3aXOPOHEHHS;

C) pacTBOp YHMCTOrO HHUTpaTa IYTOHHS KOHLEHTPUPYETICS M XPaHHUTCA [0
NOCTYILUICHHs. Ha JajbHEHIHE 3Tallbl TEXHOJOTHUECKOro Ipouecca. B
YaCTHOCTH, pe3€pByaphl I BBIICPXKHMBAHHS WIH XpaHEHHA pacTBOPOB
TUTYTOHHS KOHCTPYHPYIOTCS TaKMM 00pa3oM, 4ToOBI H30€XKaTh CBA3aHHBIX C
KpPUTHYHOCTBIO TpobjeM, BO3HUKAKOIIMX B pe3ylbTaTe H3MEHEHHMH B
KOHLIEHTPAUKH HiH (HOpMe JaHHOTO IIOTOKA.

CneumanbHO MpelHA3HAYCHHbIE MM IIOJTOTOBJIEHHBIE pe3epByapsl  JUIA
BBIJIEPKHBAHHUA HJIM XpaHEHHUS JJIA HCIIOIB30BAHMS Ha YCTAHOBKE IO repepaboTke
00JIy4eHHOTO TOIUIMBA. PesepByaphl /Ul BBLACPXKHBAHUS MIIH XPaHEHHUS JOJDKHBI
ObITh YCTOHYMBBL K KOPPO3HOHHOMY BO3JCHCTBHIO a30THOW  KHCIIOTBHI.
PesepByaphl MU BBIIAEPKHBAHHS WIM XpaHEHHS OOBIYHO M3TOTABIHBAIOTCS H3
TaKUX MaTepHAaIOB, KaK MaJOYTJIEPOJUCTBIE HEPXKaBEHOIHE CTalIH, THTaH HIIH
IIMPKOHUHM MM JApYTHe BBICOKOKAYeCTBEHHBIE MaTepHanbl. PesepByapnl miis
BBIOCP>KMBAHMS MIIH XpaHEHHS MOTYT OBITb CKOHCTPYHPOBAHBI TaKuM 00pasoM,
4yTOOBRl MX OKCIUTyaTaluss M TEXHHYECKOEe OOCHY)KHBaHHE IPOHU3BOAMIHCH
OMCTAaHIUOHHO, H MOTYT HMEThb CIEAYIOIIHE OCOOCHHOCTH C TOYKH 3pEHHs
KOHTPOJIS 3a SAECPHOU KPUTHUYHOCTHIO:

1) OOpHBIH DJKBHBAJEHT CTEHOK HJIH BHYTPEHHHX KOHCTPYKUHH paBeH IO
MeHblIed Mepe 2%, Moo

2) UWIMHOPUYECKHE pe3epByapbl HMEIOT MaKCUMalbHbIH auametp 175 mm (7
JIOHRMOB), THOO0

3) UOpAMOYTOJILHBIH MM KOJIBLIEBOH pe3epByap UMeeT MaKCHMAJIbHYIO ITHPUHY
75 MM (3 nroiima).

Cucrema KOHBEPCHH HUTPATA NJYTOHUA B OKCHI

BBOJHOE 3AMEYAHUE

Ha 60nbIIMHCTBE YCTaHOBOK 110 epepadOTKe 3TOT KOHEYHBIH IPOLECC BKIIIOUAET
KOHBEPCHIO pacTBOpa HHUTpAaTa IUTYyTOHHS B [BYOKHCh IUIyTOHHA. B w4mcio
OCHOBHBIX OIIEPALIMH 3TOr0 INpollecca BXOMST: XpaHEHHE H KOPPEKTHPOBKa
HCXOAHOTO TEXHOJIOTHYECKOTO MaTepHalia, OCaxeHHE H pa3/ielieHHe TBEPJAOH U
XHAKOM ¢a3pl, npoxkaluWBaHHe, OOpamleHHEe C MPOAYKTOM, BEHTHIIALHUSA,
obpalleHHe C OTXONAMH U YIIpaBJI€HHE MIPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIIELHAILHO MPeHA3HAUCHHbIC WIH TOJATOTOBICHHbIE IS
KOHBEPCUM HHTpaTa IUTyTOHUS B OKCHJ IUTYTOHUS, B YaCTHOCTH, 00OPYIOBaHHbIE
TakuM 00pa30M, 4TOOBl M30eXaTh NOCTIKEHHS KPUTHHYHOCTH M PaJHALMOHHBIX
3¢ dekToB, a TaxxKe cBeCTH K MUHMMYMY ONACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.
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CucreMa KOHBEPCHH OKCHAA IUIYTOHHUSA B Merasn ":
BBOJHOE 3AMEYAHHE

DTOT mpolecc, KOTOPbIH MOXeT OBbITh CBA3aH C YCTAHOBKOH IO IepepaboTke,
BKIIOYaeT (TOPUPOBaHHE JIBYOKHCH IUIYTOHHS, OOBIYHO C INpHMEHEHUEM
BLICOKOAKTHBHOTO ()TOPHMCTOTO BOAOpOJA, C LENbI0 HOJNY4YCHHS ¢TOopuaa
IUIYTOHHS, KOTOpPBIH  BMOCIEINCTBUH  BOCCTAHABIMBAETCI C  IOMOIIBIO
METaJUIMYECKOTO KaJIBIHS BBICOKOH HHCTOTH OO NOIMYYEHHS METaIUIMYECKOTO
IUTYTOHHMS W QTOpHIa KanbiMsd B BHAE UINaKa. B 4yHCIO OCHOBHBIX OllepaLiui
JAHHOTO IIpollecca BXORAT:  (TopupoBaHHe (HampuUMep, C NpPHMEHEHHEM
o0opynoBaHHA, Coaepxamero OnaropogHple METaJUIBI MM 3allMIIEHHOTO
IOKPBITHEM M3 HHX), BOCCTAaHOBJCHHE MeTajUla (Hampumep, ¢ IpHMEHEHHEM
KepaMH4eCKMX THIJIeH), BOCCTAaHOBJIEHHME I1lNaka, oOpallleHHe C NPOAYKTOM,
BEHTHJLA1MA, oOpallleHHe ¢ OTXOJaMH H YIpaBlIeHHE IIPOLECCOM.

3aMKHYTblE CHCTEMBI, CIEHAILHO IpeAHa3HAaYeHHbIE WIHM IOATOTOBJIEHHBIE IS
IPOM3BOJICTBA META/UIMYECKOTO [UIYTOHHS, B YaCTHOCTH, 000pyNOBaHHbIE TaKUM
oOpa3oM, 4YTOOBI M30€XaTh JOCTHXEHHS KpPHUTHYHOCTH U pagUdallMOHHBIX
3¢ ¢deKTOoB, a TAKKE CBECTH K MUHUMYMY OIIACHOCTH, CB3aHHBIE C TOKCHYHOCTBIO.

YceTraHoBKH AJiS M3TOTOBJICHHS TOILIMBHBIX 3/1EMEHTOB

"YcTaHOBKA JJ1sl M3TOTOBJIEHUS TOIUIMBHBIX 3JIEMEHTOB" BKIIIOHAaeT 000pyIoBaHke:

a) KOTOpoe OOBIYHO HAaxXOAMUTCA B HEMOCPEACTBEHHOM KOHTAKTE C
TEXHOJIOTHYECKUM ITOTOKOM SAEPHOTO MaTepHalla MM HENOCPEICTBEHHO
00pabaThIBaeT €ro, HIIH JKE€ YIPaBJIsAeT UM, HIIH,

b)  KOTOpoOe repMeTH3UpYET SAAEPHBIH MaTEPUAl BHYTPH 00OIOYKH.

YeTaHoBKH Uit pa3jielieHHst H30TOMOB ypaHa H o0opyxoBaHue, Kpome
AHATUTHYECKMX  NpPHOOPOB, CHEUUAILHO  MpeAHA3HAYEHHOE MM
MOArOTORBJIEHHOE JIf 3TOr0

Hpenmersr obGopynoBaHHMs, Ha KOTOpbIE, KaK CHHMTAETCS, PaCIpPOCTPAHAETCS
3HaueHue (ppassl "060pyIOBaHHE, KPOME AHATUTHYECKUX ITPHOOPOB, ClENHAIBHO
OpeJHa3HauYeHHOe WM NOATOTOBJIEHHOE" M pa3jeNeHHs H30TONOB YpaHa,
BKJIIOYAIOT B celsi:

I'azoBble  HeHTPUYrH M y3Jbl M  KOMIIOHEHTHl, CHEHUAJNbLHO
npeAHa3sHAYeHHbIe MJIM NMOATOTOBJIEHHbIE JJIsi MCIOJb30BAHMS B Tra3oBbIX
ueHTpudyrax

BBOJHOE 3AMEYAHHE

['azoBas ueHTpHdyra OOLIYHO COCTOMT W3 TOHKOCTEHHOTO(BIX) HHIMHAPA(OB)
nuaMerpoM oT 75 mMm (3 mroiima) mo 400 MM (16 110MMOB) C BEPTHKANBLHOM
LEHTPabHOH OCBIO, KOTOphIH(e) MoMereH(bl) B BaKyyM H Bpamaercia(forcsd) ¢
BBICOKOH OKpYXHOH ckopocThio nopaaka 300 m/c unu Gonee. JIns HOCTH)KEHHS
60nBIOH CKOPOCTH KOHCTPYKIMOHHbIE MaTepHaIb! BpallalOUIMXCsl KOMIIOHEHTOB
JOJDKHBI HMMETh BBICOKOE 3HAYEHHE OTHOLICHHS NPOYHOCTH K IUIOTHOCTH, a
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poTopHas cbopka H, CIE€JOBaTENIbHO, OTHEJbHBIE €€ KOMIIOHEHTHI JOJDKHBI
H3rOTOBIATBCS C BBICOKOH CTENEHBIO TOYHOCTH, 4YTOObI pasdananc ObLI
MHHUMaNbHBIM. B oTinume oT Apyrux ueHTpudyr rasoBas ueHTpudyra s
oboramieHUss ypaHa HMeeT BHYTPM pPOTOPHOH KaMephl Bpamaroiryrocsa(uecs)
neperopoaxy(u) B ¢opMe AUCKA U HEMOABIKHYIO CHCTEMY IOJayd U OTBOJA ra3a
UF6, cocTodinyro IO MeHbLIEH Mepe M3 Tpex OTHAENbHBIX KaHAJIOB, JBa W3
KOTOPBIX COEAMHEHBI C JIONATKamMH, OTXOASIIMMM OT OCH poTopa K
nepugepHifiHON 4acTH pPOTOpHOHM kaMmephl. B BakyyMe HaXORHTCS TalkKe psf
BaXXHBIX HEBpAIAIOIMXCSA 3JIEMEHTOB, KOTOpPHIE, XOTS H HMEIOT 0codyio
KOHCTPYKLIMIO, HE CJIOKHBI B M3TOTOBJICHHUH U HE M3TOTOBIAIOTCS U3 YHHKAJIBHBIX
MatepuanoB. LlenTpudyxHas ycTaHOBKA, OAHAKO, TpeOyeT GOBIIOro YKCaa 3THX
KOMIIOHEHTOB, TaK YTO MX KOJHYECTBO MOXKET CIYXHTh Ba)XHBIM HHIHKATOPOM
KOHEYHOT'O UCIIOJIb30BaHUS.

Bpamawommuecsi KOMIOHEHTbI
a) IlonHeie poTOpHbIE COOPKH:

TOHKOCTEHHBIE UWIMHAPH WIHM PAJ COENUHEHHBIX MEXIY COOOM TOHKOCTEHHBIX
LWIMHAPOB, U3TOTOBJICHHBIX W3 OJHOTO MJIKH Oojiee MaTepHalloB C BBICOKHM
3HAYEHWEM  OTHOILEHHMS  IPOYHOCTH K  IJJOTHOCTH,  YKa3aHHBIX B
TTOACHUTEJIBHOM 3AMEYAHMM k nacrosmemy pasgeny. CoeauHenue
IHJIHHIPOB MEXAY COOOH OCYIIIECTBIAETCS MPH MOMONIH THOKMX CHIBGHOHOB UK
Kojiell, omucaHHbIX B uHactu 5.1.1. c¢) Hmoke. CoOpaHHBIH poTop HMeer
BHYTPEHHIOIO(HE) IEPEropoaKy(d) MU KOHIIEBBIE Y3JIbI, OMUCAHHBIE B YacTiX
5.1.1.d) u e) Hmxe. Onuaxo nonHas cOOpka MOXKeT ObITh TOCTaBJIeHA 3aKa34YHKY B
4aCTHYHO COOpaHHOM BHJE.

b)  Potopnsie TpyOsI:

CrenuansHO NpeaHA3HAYEHHBIE WK MOATOTOBIIEHHbIE TOHKOCTEHHbIE LIMITHHAPHI
¢ TonmuHON creHkd 12 MM (0,50 mroiima) unu meHee, guaMmetrpoM ot 75 mm (3
moima) no 400 MM (16 ni0lMOB), H3rOTOBJIEHHBIE H3 ONHOTO WM Oonee
MaTepHaliOB, HMEIOIHMX BBICOKOE 3HaYeHHEe OTHOUIEHHS MPOYHOCTH K MJIOTHOCTH,
ykazanHbiX B [IOACHUTEJIDHOM 3AMEYAHUU k HacTosimeMy pa3aeny.

c) Konbua nnu cunbQoHs:

KOMNOHEHThI, CHEeUHaNbHO MpeAHAa3HAUYEeHHbIE WIM IOATOTOBJICHHBIE M7
CO3JAaHUs] MECTHOH OIOpPHI U1t POTOPHOH TPYOB! HIIH COEMHEHHUS psilia POTOPHBIX
Tpyd. CunbdoHB NPEACTaBISIOT COOOH KOPOTKHE MHMIMHAPBHl C TONHIHHOMN
cresku 3 MM (0,125 mroiima) unu menee, auametpoM oT 75 MM (3 nroiima) no 400
MM (16 p#roiiMOB), MMEOIMX OAHMH Top W H3TOTOBNEHHBIE H3 OLHOIO M3
MaTepHaJIOB, UMEIOHNIMX BBICOKOE 3HAYEHHE OTHOIUEHHS NPOYHOCTH K IUIOTHOCTH,
yka3zanubix B HHOACHUTEJIIDHOM 3AMEYAHHWHU x HacTosiiemy pasgeny.

d)  Tleperopoaxu:

KomnonernTsl B dopMe nucka auaMmerpoM oT 75 mm g0 400 MM (oT 3 1o
16 nr0HMOB), CHELHAJBHO IpeJHa3HauyeHHble WJIH IOATOTOBJIECHHBIE IS
yCTaHOBKM BHYTPHM POTOPHOH TpYOBI LEHTPH(YTH C LENbI0 H30IHPOBAThH
BBITYCKHYIO KaMepy OT IJIaBHOH pa3AeiUMTeNbHOH KaMepbl H B HEKOTOPBIX



5.1.2.

Clny4asx A YAYYIIEHHS  LUPKY/IALMH rasa UF6 BHyrpM IJaBHOH
pa3JeNuTeNbHONM KaMepbl pOTOpHOH TPyOBI M H3TOTOBIEHHBIE H3 OIHOTO U3
MaTepUalOB, HMEIOIHX BBICOKOE 3HAYEHHE OTHOMICHHS NMPOYHOCTH K IUIOTHOCTH,
ykazaHHbix B [TIOSICHUTEJIbBHOM 3AMEYAHMWH k HacTOsmEMY pa3feny.

e) Bepxuue/HrKHUE KPBILIKU:

KommoneHTsl B ¢opme aucka auamerpoM ot 75 MM (3 mroiima) go 400 mm
(16 moitMoOB), cnenuanbHO TMpeAHa3HAUYECHHbIE MM [IOATOTOBJICHHBIE TaKHM
o06pa3oM, YyTOOBI TOYHO COOTBETCTBOBATh AMAMETPY KOHLIOB POTOPHOH TpyOBI U
onaronaps sTomy yaepxuBaTh UF6 BHyTpH ee. DTH KOMIIOHEHTHI HCIIOJIb3YIOTCS
JUIs TOTO, YTOOBI TMOANEP)KHBATh, YIEPKHBaTh HJIH CoOIepxaTh B cebe Kak
COCTaBHYIO 4YacTh 3JIEMEHTHl BEPXHETO IOAMIMIHHKA (BEpXHsA KpBILIKA) HIIH
CIYXHMTh B  KAauecTBE HECyllled 4YacTH  BpallalOIIUXCA  3JIEMEHTOB
3JIEKTPOABUTATENlE H 3JIEMEHTOB HIDKHETO NOJIUMIHUKA (HIDKHAA KpbINIKA), U
H3TOTOBJIAIOTCA M3 OJHOTO W3 MATEpUalioB, HMEIOIUX BHICOKOE 3HaYEeHHE
OTHONICHUS TNPOYHOCTH K IUIOTHOCTH, YykasaHHbix B I[IOSACHUTEJIbBHOM
3AMEYAHMMH k HacTosmEMy pa3aeny.

INOACHUTEJIbBHOE 3AMEYAHUE

JUs BpaIaromUXcsA KOMIIOHEHTOB HEHTPHGYT MCIONb3YIOTCA ClEAYIOIne
MaTEepHaJIbI: e

a)  MapTEHCHTHOCTApEIOlMe CTalH, MMEIOIIMEe MAaKCHMAlbHBIH Ipenen
TPOYHOCTH Ha pacTsvienne 2,05 x 10° H/m? (300 000 dyHT/KB. Iroiim) win
oonee;

b)  anOMHHEHEBBIE CIUIaBbI, UMEIOIIHE MAKCHUMAJBHBIH Mpeaen MPOYHOCTH Ha
pacTsokenne 0,46 x 10° H/m* (67 000 dyrt/xB. nioiim) win Gosee;

C)  BOJOKHHCTBIE  (HMTENOHOOHEBIE) MaTepHuansl, NpHUTOAHBIE  JJIst
HCIIONb30BaHUS B KOMIIO3UTHBIX CTPYKTYpaX H HMEIOLIHE 3HauYeHHA
yaensHOro mMomyis ympyrocTd 12,3 x 10° M wim Gonlee 1 MaKCHMalBHOTO
YAETLHOro npeziena MpouHOcTH Ha pacTsoxeHne 0,3 x 10° min Gosee u
MaKCHMaJIBHOTO YIAENBHOro Mpenena MpOYHOCTH Ha pacTsaxerue 0,3 x 10°
M unu 6onee ("yAenbHBIA MOIYIb yIpyrocTi” - 310 Moayis IOmra B H/M?,
JIeJICHHBIH Ha yIENbHBIH BEC B H/M’; "MakcHManbHbIi YyIAENbHBIN Npenen
IPOYHOCTH Ha pacTsKeHHE" - 9TO MAaKCHMAJIBHBIH Ipeiesn MPOYHOCTH Ha
pacTsoxenne B H/M’, nenennbii Ha yaenbHbiii sec B H/m'.

CraTHyecKHe KOMIIOHEHTHI
a)  IoamMITHMKH C MArHMUTHOH IOJIBECKOH:

CnenunaneHO npefHa3sHa4€HHbIE WM MOJATOTOBJICHHBIC MOAUIMITHUKOBBIE Y3IEL,
COCTOALIHE H3 KOJBLIEBOIO MarHHTa, MOJBEIICHHOTO B 000iiMe, colepikallei
nemndupytouryro cpeny. Oboiima usrotomnsiercs us croiikoro k UFg MaTepuana
(cm. ITIOACHHUTEJIBHOE 3AMEYAHME « pazgeny 5.2.). MarHuT coeqHHAETCS
C TIOJIOCHBIM HAKOHEYHHKOM HJIH BTOPHIM MAarHHTOM, YCTaHOBJIEHHBIM Ha
BEpXHEH KpBIILIKE, ONHCaHHOH B paszaene 5.1.1. €). Maruut Moxer umerb popmy
KOJNbLA ¢ COOTHOMIEHHEM MEXAY BHEINHUM H BHYTPEHHHM JHAMETPaMH,



MEHBIIUM WM paBHBIM 1,6:1. Maraut moxer uMerb GopMy, obecredHuBarONIyio
HavanpHyI0 npoHunaeMocTs 0,15 I'n/m (120 000 equnun CI'C) unu Gonee, unu
OCTaTOYHYIO HaMarHH4eHHOCTh 98,5% unu Gonee, Unu Npou3BeJeHHE UHAYKIIHH
HAa MAaKCHMaJbHYIO HaIpskeHHOCTs mons Gonee 80 xJlx/M® (107 I'c.3). Kpome
OOBIYHBIX CBOMCTB MaTepuana, HEOOXONMMBIM IPENBAPHUTENBHBIM YCIOBHEM
ABIIETCS OrpaHHYEHHE OuYeHb MalbMH nomyckamu (MeHee 0,1 MM wmnm 0,004
JiiMa), OTKJIOHEHHUS MAarHHUTHBIX OCell OT TEeOMETPHYECKHX Oced MM
obecneyenye 0co00if rOMOr€HHOCTH MaTepyalia MarHUTa.

b) TIommuunuuku/neMndepsl:

CrnenuansHO  NpenHa3HAYEHHbIE  WJIH  IOATOTOBJIEHHBIE  ITONIIHMITHHUKH,
conepikalliye y3el OCh/yIJIOTHUTENBHOE KOJIBI0, CMOHTHPOBAHHBIH Ha AeMidepe.
Ocp 00bIYHO NpeAcTaBiAeT co00i BaJl U3 3aKAJEHHOH CTalH C OJHHM KOHIIOM B
¢bopme mnonycdepsl, ¥ CO CpPeICTBAMHU IMOJCOECAHHEHHUS K HIDKHEH KpBIIIKeE,
onucaHHo B pa3gene 5.1.1. e), Ha qpyroM. Baji, onHaKo, MOXXET OBITH COeUHEH
C THIPOJMHAMHUYECKHMM MOAMMNHUKOM. Konblo umeer ¢opMy Tabnerku c
nonycepruueckuM yriiyOneHHeM Ha OAHOH IMOBEPXHOCTH. OTH KOMIIOHEHTBI
YaCTO MMOCTABIISIIOTCS OTHAENBHO OT Aemiidepa.

c) MonekynsapHbie HACOCHI:

CrnenuansHO  OpegHa3sHAauY€HHblE MIM  IOJNrOTOBJIEHHBIE  UUIMHIPHL  C
BBITOYCHHBIMH WM BBIIABJICHHBIMH BHYTPH CIHpAJbHBIMH KaHaBKAMH H C
BLICBEPJICHHBIMH BHYTPH OTBEPCTUAMH.  THIIOBBIMH pasMepaMH SABJAIOTCA
clepyroue:  BHYTpeHHUH amamerp or 75 MM (3 mrooiima) mo 400 MM
(16 mroiimoB), TommmHa cTeHKH 10 MM (0,4 nrofima) unmu Oonee, ¢ INIMHOM, paBHOM
nuaMerpy uiad Oonpuie. KaHaBku OOBIYHO HMEIOT MPSIMOYTOJILHOE IOMEPEeYHOe
ceyeHue u rnydouny 2 mm (0,08 aroiima) uinu Gonee.

d)  Craropsl ABHraTENEH:

CreuuanbHO IpegHa3HauYeHHbIE MM ITOATOTOBJIEHHBIE CTAaTOPHI KOJBIEBOM
¢bopMBl  IUIf  BBICOKOCKOPOCTHBIX  MHOrO(asHbIX THCTEPE3HCHBIX  (MJIH
PEAKTHBHBIX) 3JIEKTPOABHUIATENEH MEPEMEHHOrO TOKa A7l CHHXPOHHOHN paboThl B
YCIOBHAX BaKkyyMa B quanaszoHe gacToT 600-2000 I'n 1 B AuanazoHe MOINHOCTEH
50-1000 BA. Crtatopsl cocTosST U3 MHOro¢asHbIX 0OMOTOK Ha MHOTOCJIOHHOM
eJIe3HOM CepJIeYHUKe C HU3KUMU MOTEPSAMH, COCTaBJIEHHOM H3 TOHKHX IUIACTHH,
00p1yHO TonmuHo# 2,0 MM (0,08 nroitma) minu MeHee.

e) Kopmyca/mpueMHUKH UEHTPUDYTH

KOMIOHEHTHI, CHIENUaJbHO [pelHa3HaYeHHbIE MM [OATOTOBIIEHHBIE IUIS
pa3MereHns B HUX cOOpPKHM pOTOpHOH TpyOsl rasosod uentpudyru. Kopmyc
COCTOUT M3 XECTKOro LMIMHIApa ¢ TonmMHON creHku 1o 30 MM (1,2 mioiiMa) ¢
Nperu3uoHHO 00paboTaHHBIMH KOHLIAMH [UIA YCTAHOBKH MOALIMIIHHKOB H C
OJTHMM MJIM HECKOJNbKMMH (naHuaMu And MoHTaxa. (O0paboTaHHBIE KOHIIBI
napaiienbHbl ApYT APYTY U INepNeHIHKYISIPHBl MPOJONBLHOW OCH LMJIMHApAa B
npenenax 0,05 rpanyca unu meHee. Kopmyc MoxeT Takxke IIpencTaBIaTh coOoi
KOHCTPYKLHIO SYEUCTOTO THIIA JJIS pasMELICHHS B HEM HECKOJIbKHX POTOPHBIX
Tpyd. Kopnyca u3rorasiuBaroTCsa U3 MaTepuasioB, koppo3uecToikux K UFs, unu
3aMMIIAI0TCSA MOKPHITHEM M3 TaKUX MaTepHAJIOB.
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5.2

5.2.1.

f)  JloBymiku:

CrneunaibHO TIpefiHa3sHAUYeHHBIE WM IOATOTOBJIEHHbIE TPYOKH BHYTPEHHHM
nuamerpoM 1o 12 mum (0,5 mroiima) mia ussnedenus raza UFg u3 poTopHOit TpyOsI
1no Meroxy Tpyoku ITuto (T.e. ¢ OTBepCTHEM, HANPaBJIEHHBIM Ha KPYTOBOM ITOTOK
rasa B pOTOpHO# TpyOe, K IpHMepy, MOCPENCTBOM H3ruba KOHHA PajHalbHO
PacIOIOKEHHOM TPYOKH), KOTOphle MOXKHO MPHKPENHUTD K IEHTPANbHOH CHCTEME
H3BJICUEHHs ra3a. TpYOKH HM3TOTOBJIEHBI H3 MaTE€pHaloB, KOPPO3HUECTOMKUX K
UFg, WM 3aIUIIAIOTCSA MOKPBITHEM H3 TAKHX MaTE€PHAJIOB.

CnensajJbHO MpeAHa3HAYEHHble HJIH MOATOTOBJEHHLIE BCHOMOTraTeJlbHbIE
cHCTeMbl, 00OpyAOBaHHE€ M KOMIIOHEHTHI JJf HCHOJIL30OBAaHHA Ha
ras’oueHTpH(pykHoH ycTaHOBKE MO o0orameHuIo

BBOJHOE 3AMEYAHUE

BcnomorartenbHble CHCTEMBI, 000pyIOBaHHEe M KOMIIOHEHTHI ra3oLeHTpH@YKHOH
YCTAaHOBKHM II0 OOOTaIIeHHI0 TMpPEACTaBIAIOT COO0H CHCTEMBl YCTaHOBKH,
HeoOxonumele s nonadu UFg B ueHTpudyrH, Vs CBA3M OTIAENBHBIX LEHTPUDYT
Mexay coboit ¢ Lenbio 00pa3oBaHMs KacKaJoB (MJIM CTyneHeH), 4ToObl TOCTHYD
bonee BBICOKOro oboramieHus M u3BIeub "mpoaykT" u "xBocthl' UFg¢ u3
HeHTpuGyT, a Takke obopyaoBaHHe, HEOOXOAUMOE Ul NPUBEJEHUS B JACHCTBHE
HeHTpUYT WIH 1A yrpaBiieHHs: ycTaHoBkod. OO6wpiyHo UFg ucnapsercs us
TBEPIBIX BELIECTB, NOMEMICHHBIX BHYTPHM IIOJOIPEBAaEMBIX aBTOK/IABOB, H
nojaercs B razoobpasHoit popMe k HeHTpHUdyraM depe3 CHCTEMY KOJUIEKTOPHBIX
TpybonpoBosoB kackaga. "Ipomyxt" u "xBocthl" UFs, mocrynmawmomue u3
LHeHTpHdYT B BHJE ra3000pasHBIX IOTOKOB, TAaKXKe MPOXOLAT 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB Kackaia K XOJIOAHBIM JIOByIIKaM (paboTarium
npu Temieparype okono 203° K (-70°C)), rne OHM KOHIEHCHPYIOTCS M 3aTeM
NIOMEINAIOTCS. B COOTBETCTBYIOIIME KOHTeHHephl Ui TPAaHCIOPTHPOBKU HIH
XpaHeHHs. Tak Kak YCTaHOBKAa IO OOOTAIEHHIO COCTOMT M3 MHOTHX TBHICSY
HeHTPHUPYT, COOpaHHBIX B  Kackajgel, CO3MAIOTCI MHOTOKHJIOMETPOBBIE
KOJIJIEKTOpHBIE TPYyOONpPOBOJBI KAaCKaJoB C THICSYaMM CBApPHBIX IIBOB, NpHYEM
CXeMa OCHOBHOM 4YaCTH HMX COEQUHEHHH  MHOTOKpPAaTHO HNOBTOPSETCS.
O6opynoBaHHe, KOMIIOHEHTBI H CHCTEMBI TPYOONIPOBOAOB H3TOTOBJISIIOTCS C
cO0II0IEeHNEM BBICOKHX TpeDOBaHMH K BAKYYM-IUIOTHOCTH H YHCTOTE OOpabOTKH.

CucTtemsl nogaun/cucTeMsl 0TBOAA ''poayKTa' U "XBOCTOB"

CreuuansHo IPECAHA3HAYCHHBLIE WIH HNOATOTOBJICHHLIE TCXHOJIOTHYECKHE
CHUCTEMBI, BKIIIOHAKIIHE:

[UTAOIIME aBTOKJIABHl (WJIM CTaHLIMU), HcNonb3yeMble Ans nojaun UFg B
Kackanel HeHTpudyr npu nasnenuu no 100 klla (15 ¢ynt/kB. mroimM) U npu
ckopocTtd 1 kr/4 wiu 6onee;

necy6nuMmaropsl  (MIM  XOJIOAHBIE JIOBYIUKH), MCHOJNB3yeMBIE Ui
BeiBenieHus UFg M3 kackanoB npu aaenenuu 10 3 klla (0,5 dyHT/KB.A0HM).
Jecybmumartopsl  cnocobHb  oxnaxzatees a0 203°K (-70°C) wu
HarpesaTses 1o 343°K (70°C);
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5.2.2.

5.2.3.

5.24.

CTaHUMH "TIpoaykTa" M "XBOCTOB", HCIIONb3yeMble Juia nepemerenns UFg B
KOHTEHHEPBHI. ‘

3JTa ycraHoBKa, 0060pynoBaHHE W TPYOOIPOBOABI TONMHOCTHIO M3TOTABJIMBAIOTCA
3 croiikux k UF¢ MarepuanoB MM 3alUMIAIOTCS [OKPHITHEM W3 HHX (CM.

MNOACHUTEJIBHOE 3AMEYAHHME k nasHOMY paszeny) C coOMONeHHEM
BBICOKHX TpeOOBaHMH K BaKyyM-IJIOTHOCTH H YHCTOTE 00paboOTKH.

MaiuMHHBIEe CHCTEMbI KOMIEKTOPHBIX TPYGONPOBOAOB

CrenuansHO NpegHa3sHaYSHHbIE WK TOATOTOBJIEHHBIE CHCTEMBI TPYOOIIPOBOIOB
U KOJUIEKTOPOB 1is yaepxkaHus UFg BHYTpU HEHTpHQYKHBIX KAaCKaJOB. 3Ta CETh
TpyOONIPOBOAOB  OOBMMHO IpeiacTaBiseT coboH cHcreMy ¢ "TpOHHBIM"
KOJUIEKTOPOM, U Kaxkjaas LeHTpudyra coeqUHEHa C KaXIbIM H3 KOJUIEKTOPOB.
CnenoBarenbHO, C€X€Ma OCHOBHOH 4YacTH WX COEAMHEHHSA MHOTOKpPaTHO
nosropsiercst. OHa MONHOCTBIO M3roTaBnuBaercs U3 croiikux k UFs Marepuanos
(em. TIOSACHUTEJIBHOE 3AMEYAHMWE «x macrosmieMy pasgeny) c
coOJIFOIeHHEM BBICOKHX TPeOOBaHHI K BaKYyM-IUIOTHOCTH H YUCTOTE 0OpabOTKH.

Macc-cniekrpomerpbl/ucTouHuKY uoHOB 1s UK,

CrnenquayibHO TNpeJHa3HAYCHHBIE HJIH TOJATOTOBJICHHBIE MAarHUTHBIE WU
KBaJIpyTIOJbHBIE MacC-ClIEKTPOMETPBI, CIIOCOOHBIE MPOM3BOAMUTL NPSAMOH OTOOp
npo6 rogaBaeMoM Macchl, "poAyKTa" Wi "XBOCTOB" U3 ra3oBbIX noTokoB UFe u
obJafaronue NONHBIM HaOOpOM CIIEAYIOIHX XapaKTEPHUCTHK:

1. yllenbHas paspenaronias cnocoOHOCTh 1o Macce cBbiule 320;

2. COACPKAT HCTOUHHUKU HOHOB, H3TOTOBJICHHBIC U3 HUXPOMA UJIH MOHEJIA HIIH
3aIHIICHHBIC TIOKPBITHEM M3 HUX, HNIH HUKCJIHPOBAHHBLIE,

3. coJepKaT HOHU3AaIMOHHbIE UCTOYHUKH ¢ 60MOapAHPOBKOH 3/IEKTPOHAMH;
4. cogepaT KOJIIEKTOPHYIO CHCTEMY, IPUTOAHYIO U1 H30TOIHOIO aHAJIN3a.
IIpeoGpaszoBaTenn 4acTOThI

[Tpeobpa3zoBaTenn 4acTOTHI (TAK)KE H3BECTHHIE KaK KOHBEPTOPHI MIIM UHBEPTOPSI),
CHEeNHaIbHO IpeAHa3HaueHHble WIKM INOATOTOBJIEHHBIE ISl MHTAHHA CTaTOPOB
JIBUraTesieH, onpeaeneHHblX B noanyakre 5.1.2. d), wim 4yacTu, KOMIOHEHTHl U
noAcOOpKH TakMX NpeoOpa3oBaTened 4acTOThl, 00IaJaOIUeE MTOJIHBIM HabopoM
CJIeIYIOILMX XapaKTepUCTHK:

1. mHoroda3zHbl# BeIxo B Auanazone ot 600 no 2000 I'n;

2. BBICOKas CTaOMILHOCTD (co cTabunuzanueit yactotsl tyynie 0,1%);
3. HU3KHE HEJTUHEeHHbIE HCKaXxeHHs (MeHee 2%);

4. k03¢ duIHeHT none3Horo neicTeus cbimie 80%.

12



5.3.

5.3.1.

5.3.2.

ITOSAACHUTEJIBHOE 3AMEYAHHUE

IlepeuncnenHoe Beinie 060pyNOBaHUE BCTYIAaeT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHosoruueckuM raszoM UF¢ MWIH HeNOCpeACTBEHHO YHpPAaBIsET paboToi
HeHTpUGYT ¥ MPOXOXKAEHHEM ra3a OoT HeHTpHYrH Kk HeHTpudyre U U3 Kackaja B
Kackaj.

Kopposuecroiikue k UF¢ wMaTepualsl BKIIOYAKOT HEPXKABEIOILYH CTalb,
ATIOMMHUH, alIOMHHHEBBIE CIUIaBBl, HUKEIb WU CIUIaBbl, cogepxamue 60% u
6oiee HUKEJIA.

CnenuajbHo NpeaAHA3ZHAYCHHBIC HJIN NOATrOTOBJICHHBIC CﬁOpKH H
KOMIOHCHTHBI 1Jid HCIIOJIb30BAHHA NMPH l‘a30£llfl(l)(l)y3HOHHOM oborameHun

BBOJHOE 3AMEYAHHUE

Ilpu razomuddysroHHOM MeToNe pa3leneHus M30TONOB YypaHa OCHOBHOM
TEXHOJIOTHYECKOH cbopkoit ABJLAETCA CIleHanbHbIN IIOPUCTHIH
razoauddy3HoHHbIH Oapbep, TEMIOOOMEHHHK IS OXJIAXXIECHUS rasa (KOTOpBIH
HarpeBaeTcst B MPOLECCE CXKATHA), YIUIOTHUTENbHbIE KIIallaHbl U PEryJUpYIomue
KIamaHpl, a TakKXe TpyOoIpoBOsI. Hockoneky B rasonuddy3noHHOM
TEXHOJIOTMH Hcmonb3yercs mectudTopuctsiii ypan (UFg), Bce obopynoBaHue,
TpyOOIpPOBOJB! H MOBEPXHOCTH U3MEPHTENBHBIX IPUOOPOB (KOTOPhIE BCTYHAIOT B
KOHTaKT C ra3oM) JOJDKHBl H3TOTaBIMBATHCA W3 MAaTEpUANIOB, COXPAHAIOLIMX
ctabuinsHOCTS NpH KoHTakTe ¢ UFg. Mazonudy3noHHas ycTaHOBKA COCTOMT M3
pAla TakuX cOOpOK, TaK YTO MX KOJHYECTBO MOXKET OBITh BaXXKHBIM IOKa3aTejieM
KOHEYHOT'0 IpeJHa3HauYeHH.

I'azonud dysuonnbie 6apbepbl

a) CroeuyansHO NpeJHa3HAYEHHbIE WIIM MOArOTOBJIECHHBIE TOHKHE, MOPHCTHIE
buneTpsl ¢ pasmepom nop 100-1000-A (anrcrpem), Tonuuuol 5 MM (0,2 mroiiMa)
WIM MeHbille, a 1A TpyOuaTeiX dopMm nuaMeTpomM 25 MM (1 m10¥iM) WM MeHbile,
H3TOTOBJIEHHBIE M3 METAJUIMYECKUX, [MOJUMEPHBIX HWIH KepaMHYECKHX
MaTepHalioB, koppo3uectokux K UFg, u

b) cneuMansHO IOATOTOBJIEHHBIE COENHHEHHS WIH  [OPOIIKM IS
M3rOTOBJIEHHSI TaKUX (HILTPOB. Takue COEAUHEHUS H IMOPOLIKH BKIIOYAOT
HUKENb MJIM CIIaBbl, cojepxamue 60% wuinu Oojiee HUKENS, OKCHI alIOMHHHUSA
vunu crorikue Kk UFg momHocThi0 GTOpUpOBAaHHEIE YTJIEBONOPOIHBIE MOJIMMEPHI C
yuctoTol 99,9% wunu OGonee, pasmepoM yactuil MeHee 10 MKM M BBICOKOH
OJHOPOJAHOCTHIO YAaCTHILI MO KPYNHOCTH, KOTOpbIE CHEIHATBLHO OJrOTOBIEHBI
JUid u3rotoBneHus razonuddysnosHsx Hapbepos.

Kamepsi nnddysopor

CnenuajpHO  NpefHa3sHaY€HHblE WM  IOATOTOBJIEHHbIE  TEPMETHYHbIE
UWIMHAPHYECKHE cocylbl nuameTpom Oonee 300 MM (12 nmio¥MoB) M WIMHOM
oonee 900 MM (35 [OMMOB), HIIH IIPSIMOYTOJIBHbBIE COCYIbI CPABHUMBIX pa3MeposB,
HUMEIOIIME OJHH BIyCKHOW M JBa BBITYCKHBIX MaTpyOKa, JHaMeTp KaXIOro M3
KoTopbIx Oonee 50 MM (2 mroiima), JUId HMOMeWeHHs B HUX ra3oauddy3sHOHHBIX
OapbepoB, U3roToBjeHHble U3 CTOHKHX K UFg MaTepHasoB WIH 3allUIlEHHEBIE
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5.3.3.

5.3.4.

5.3.5.

54.

NMOKPBITHEM U3 HUX, H NPCAHA3HAYCHHLIE U1 YCTAHOBKH B TOPU30OHTAIILHOM HJIH
BEPTHKAJIBHOM ITOJIOKEHUH.

Komnpeccopb! ¥ ra3ogyBKu

CrenmanbHO NpeAHa3HAYCHHBIE MM [IOJATOTOBIIEHHBIE OCEBHIE, LEHTPOOESKHBIE
WM 00beMHBIE KOMIIPECCOPBI, HITH Fa30yBKH C MIPOU3BOJUTENILHOCTHIO Ha BCOCE
1 v’ /Mu win 6onee UFs ¥ ¢ aBieHHeM Ha BBIXOZE [0 HECKONBKMX coreH kIla
(100 dyuTt/xB. NHO¥IM), NpeHa3HAYEHHBIE AN JIONITOBPEMEHHOM SKCIIIyaTaluy B
cpene UFg ¢ anexTpoaBUraTeneM COOTBETCTBYIOMIEH MOILHOCTH MK Ge3 Hero, a
TaxKe OTIeNbHBIE COOPKH TaKUX KOMIIPECCOPOB U Ia30AyBOK. OTH KOMIIPECCOPBI
U Ta30fyBKH MMEIOT Iepenajn AaBieHus oT 2:1 mo 6:1 u M3roTaBIMBAIOTCA U3
croikux k UFg MaTepuanoB UM MOKPHIBAIOTCS UMH.

YnnorHeHusn BpaINaINXcH BajJi0oB

CrenvansHO NpexHa3HaueHHbIE WM MOATOTOBJICHHBIE BaKyyMHbIE YIIJIOTHEHHS,
YCTaHOBJIEHHbIE Ha CTOPOHE MOJAYH U Ha CTOPOHE BBIXOJA VIS YIUIOTHEHHUS BaJia,
COEIUHSIONIEr0 POTOP KOMIIPpECCOpa MK Fa30XyBKH C MPHBOJHBIM JIBUTATENEM, C
TeM 4TOOBl O00ecneuuTbh HaANEKHYI0 TEPMETH3AIMIO, IPEAOTBPANIAIONLYIO
HaTEKaHWE BO3JyXa BO BHYTPEHHIO KaMepy KOMIIpECCOpa WIH Ta30qyBKH,
koTopast HamonHena UFes. Takue ymnoTHeHMs OOBIYHO NPOEKTHPYIOTCA Ha
CKOPOCTD HaTekaHus 6ydepHoro rasa Meree 1000 cv’/MuH (60 mroiM’/MHR).

Tenmooomenunxu gas oxaaxxenusg UF,

CrenuanbHO [MpelHa3HAYEHHBIE MIH IIOATOTOBICHHBIE TEIIOOOMEHHUKH,
usroToBneHsble u3 croikux k UFg MaTepuanoB HIM HOKpBITbIE HUMH (32
UCKJIIOYEHHEM HEPIKABEIOMIEH CTaIM), MM MEAbIO, HIIH JIIOOBIM COYETaHHEM 3THX
METaJVIOB M PACCYMTAHHbIE Ha CKOPOCTh H3MEHEHHS HABJICHUSA, ONPEACIAIOIIETO
yreuky, Menee 10 TIla (0,0015 dynT/kB. mI0oliM) B 4ac Npu mepemnaje AaBiIeHHS
100 xITa (15 ¢yHT/KB. O1OHM).

CnenuanbHo MpedHA3HAYEHHbIE MM MOATrOTOBJICHHbIE BCIIOMOTaTENbHbIE
CHCTEMBbI, 00OpyJOBaHHE M KOMIIOHEHTHLI JISi MCHOJbL30BAHMS NPHU
razogudpgysonHoM oboramenu

BBOJHOE 3AMEYAHUWE

BcnomoraTensHbie  CHCTEMBI,  000pyJOBaHME M KOMIIOHEHTBI  JUIS
razonudPy3HOHHBIX YCTaHOBOK MO OOOTamIeHHIO MPEACTABIAIOT COO0H CHCTEMBI
yCTaHOBKH, HeoOxoxumble mns nojayu UFg B razonuddysuonnyio cOopky, mis
CBSI3H OTIENBHBIX cOOPOK MexIy coO0M U 00pa30BaHHUA KaCKaXOB (MJIM CTYICHEH)
C IEJBI0 MOCTENEHHOr0 JOCTHXXEHHUS OoNee BHICOKOTO 000raIeH s B U3BJIEYEHUS
"nponykta" u "xBocToB" UFs u3 nauddy3HoHHBIX Kackamos. Buny
BBICOKOMHEPIMOHHBIX ~ XapaKTepHCTUK AU(PPY3HOHHBIX KackafoB Jioboe
npeprlBaHME UX paboThl, OCODEHHO WX OCTAaHOBKA, MPUBOIST K CEPHE3HBIM
nocneacTBusM. CrnenoBaTenbHO, Ha rasoauddy3HOHHOM yCTaHOBKE Ba)KHOE
3HAYCHHE HUMEIOT CTPOroe M IOCTOSHHOE MOJJEep)KaHHE BaKyymMa BO BCEX
TEXHOJIOTMYECKHUX CHCTEMax, aBTOMAaTHYeCKas 3allliTa OT aBapMil M TOYHOE
aBTOMaTHM4ECKOE pEeryjlHpOBaHUE IIOTOKA rasa. Bce 310 mnpuBogur K
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5.4.1.

54.2.

5.4.3.

HEOOXOAMMOCTH OCHAIICHHS YCTAHOBKHM GONBIIMM KOJHYECTBOM CIELHANbHBIX
H3MEPHTENBHBIX, PErYIHPYIOMNX U YIPABILIOMIMX CHCTEM.

O6b1ya0 UFs ucnapsiercs U3 WIWIMHAPOB, IIOMEMIEHHBIX BHYTPHM aBTOKJIAaBOB, U
nojaerci B ra3oobpasHoil ¢opMe K BXOJHBIM TOYKaM 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOOIIpOBOJOB Kackaja. "IIpogyxt" u "xBocThl" UFs,
IIOCTYNAIONINE U3 BBIXOJHBIX TOYEK B BHJE ra3000pa3HbIX IOTOKOB, IIPOXOAAT
yepes CHCTEMY KOJUIEKTOPHBIX TpYOONpOBOJOB Kackala nuOO K XOJOAZHBIM
JIOBYDIKaM, JIMO0 K KOMIIPECCOPHBIM CTaHLHAM, rae razoobpasueii morok UFg
CKIKAETCA M 3aTeM IOMEMIaeTcsi B COOTBETCTBYIOIME KOHTEHHEpHI JUId
TPaHCIIOPTHPOBKH WIH XpaHeHus. IlockonbKy razoguddy3noHHas yCTaHOBKa IO
oboramenuo uMeeT OONbIIOE KONMYECTBO ra3onuddy3noHHBIX CcOOpOK,
coOpaHHBIX B Kackalbl, CO3HAIOTCI MHOTOKHJIOMETPOBbIE KOJUIEKTOPHEIE
TPYOONPOBOAKI KACKAZOB C THICAYaMH CBApHBIX INBOB, IPUYEM CXEMa OCHOBHOH
9aCTH UX COEIMHEHUH MHOTOKpaTHO moBTopserca. O60pynoBaHHE, KOMIIOHEHTHI
M CHCTEeMbl TpPyOOIPOBOZOB H3TOTOBILIIOTCA C COONIOJEHHEM BBICOKHX
TpeOOBaHUH K BaKyyM-IUIOTHOCTH U YUCTOTE 00pabOTKH.

Cucremb! noaaym/cucTeMe! 0TBoA2 "npoaykra' m ""xpocroB"

CrenvanbHO MpedHa3HAauY€HHblE WIM MOATOTOBJICHHBlE TEXHOJIOTHYECKHE
cUCTeMbl, ciocoOHbIe paboTaTs npu gasneHun 300 Ila (45 ¢byn1/KB. mr0HM) MU
MeHee, BKIIIoYas:

HHUTAaIONI1e aBTOKIAaBhl (MJIH CUCTEMBI), HCIIOJIb3yeMble 1t moaayn UFs B
razonuddy3HoOHHbBIE KaCKa/Ibl,

gecybonuMatopbl (UM XONOAHBIE JIOBYIIKH), HCIIONb3yeMble  JUIS
BbiBefieHUs UFg u3 razoqudy3noHHBIX KackaioB;

craHuuu oxkeHus, rae UFg B rasoobpasHoit ¢opme u3 Kackanaa
CXKHMMAaeTCs M OXJIXKAAETCs O XKUAKOTO COCTOSHHS,

CTaHUUH "IpoAyKTa" WM "XBOCTOB", UCHOJIb3yEeMble /I IMEepeMEIeHU
UFs B KOHTEHHEDHL.

CucTeMbl KONJIEKTOPHLIX TPYOGONIPOBOIOB

CrnenuanpHO NpeAHa3sHayeHHble WIHM NOATOTOBJIEHHBIE CHCTEMBI TPYOOIPOBOIOB
H CHCTeMBl KoyjiekTopoB ans yaepxkanus UFg BHyTpu rasomnuddy3uoHHBIX
KackazoB. JTa ceTh TpyOOIpoBOJOB OOBIYHO IpeacTaBiseT coboit cuctemy ¢
"IBOMHBIM" KOJUIEKTOPOM, Te KaxJas sueidka COoeJUHEHAa C KaXKIbIM U3
KOJLJIEKTOPOB.

BaxkyyMHbI€e cHCTEMbI

a) CrenmagpHO  NpeJHAa3HAYeHHble WM  IIOATOTOBJEHHBIE  KpYIHbIE
BaKyyMHBIE MAaruCTpajid, BaKyyMHbIe KOJUIEKTOPbl H BaKyyMHBIE HACOCBI
IPOM3BOMTENHHOCTHIO 5 M /MHH (175 q)yT3/MyrH) mny Oonee.

b)  BakyyMmHBIE HacoChHl, CHenMalbHO UpeOHA3HAYEHHblE [UIs paboTH B
copepxamieit UFs atmocdepe M H3rOTOBIEHHBIE W3 AMIOMHHHS, HUKENS HIIH
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5.44.

5.4.5.

3.5.

CIUIaBOB, colepkamux Ooyiee 60% HHUKeNsS MU NOKPHITHIE UMH. OTH HAaCcOCHI
MOTYT ObITh HJIH POTAlHOHHBIMH, HIH NOPIUIHEBBIMH, MOI'YT HMETh BBITECHAIONINE
H (GTOPUCTOYTNEpOHbIE YIUIOTHEHHS, a TakKe B HUX MOIYT NpPHCYTCTBOBATH
crnienpanbHbie paboyue JKUIKOCTH.

CnenMajbHbie CTOMOPHbIE U PeTYJIHPYIOL{HE KIANAHbI

CnenmanbHO  IIpeJHa3HayeHHBIE WM  ITOATOTOBJEHHBIE  pYYHBIE  WIIHM
aBTOMAaTHYECKHE CTOMOPHBIE M PEryIHpYIOINHE KJIanaHbl CUNb()OHHOrO THIIA,
H3TrOTOBJIEHHBbIE U3 cToikuX K UFg Marepuanos, nuamerpoM oT 40 mo 1500 mm
(1,5 mo 59 mr0iiMOB) A7 YCTAaHOBKH B OCHOBHBIX H BCIIOMOTaTeNbHBIX CHCTEMAax
razou¢¢y3HOHHBIX YCTaHOBOK 110 00OTalIEHHIO.

Macc-cieKTpoMeTpbI/HCTOYHHKHA HOHOB 1 UK

CrneumanbHO TpeAHA3HAYECHHBIE HIIH IOATOTOBJIEHHBIE MAardHTHBIE HJIH
KBaJPyTIOJIbHBIE MAacC-CIIEKTPOMETPBI, CIIOCOOHbBIE NPOU3BOAUTEH IPIMOKH
otbop nmpob nonaBaeMoH Macchl, "IPOAYKTa" HJIM "XBOCTOB" H3 ra3oBBIX
notrokoB UF¢ u ob6nagatomiye DONHBIM  HAbOpoM  ClIEAYIOHIMX
XapaKTEepUCTHUK:

1. ymenpHas pa3peiuaromas clocoOHOCTh IO Macce cBalie 320;

2. coaepxKaT UCTOYHUKHU HOHOB, H3rOTOBJIEHHBIC H3 HUXPOMA HIIH MOHEJIS UIIH
3alIHIICHEBIC ITIOKPHITHEM H3 HHUX, HJIM HUKEJIHPOBAHHBIC,

3. coaep)KaT HOHH3ALMOHHBIE HCTOUHHKH ¢ O0MOapAHPOBKOIL HJIEKTPOHAMH,

4. CoJIepKaT KOJUIEKTOPHYIO CHCTEMY, IPHTOHYIO /Ui H30TOITHOTO aHaJH3a.
MMOACHUTEJIbHOE 3AMEYAHUE

[MepeunciieHHOE BhIlIe 000PYIOBaHHE BCTYTIAET B HENOCPEACTBEHHBIN KOHTAKT C
TexHonornyeckum rasom UFs, nubo HemocpencTBEHHO peryHpyeT MNOTOK B
mpezenax kackana. Bce IOBEpXHOCTH, KOTOpble BCTYTAIOT B KOHTaKT C
TEXHOJIOTHYECKHM Ta3oM, LEJHKOM H3roTaBiIuBaroTCa u3 cTokux K UFg
MaTepUasioB WIH TNOKpHIBAIOTCA UMH. JINA lesield pa3fieNioB, OTHOCAIIHMXCS K
razonu¢dy3HOHHBIM YCTPOMCTBaM, MatepHamibi, Kkopposuectoiikue k UF,
BKJIIOYAKOT HEPIKABEIOMIYIO CTajlb, AJFOMMHMH, alIOMHHHUEBBIE CIUIaBbl, OKCHI
AIIFOMHHHSA, HUKEJIb WM CIUIaBbl, cojepxaimue 60% unu Oosee HUKENA, a Takxe
croiikue k UFs DOJTHOCTHIO PTOpHUPOBAHHEIE YTIIEBOAOPOAHBIE TTOJHMEPHL.

Cneunajibno npeaAHasHaY€HHbIe HJIN noJAroToBJC¢HHbIC CHCTEMBI,
oﬁopyﬂonaﬂne H KOMIIOHEHTH!I JIA HCIOJbL30BAHHA Ha YCTAaHOBKAX
A3POAUHAMHYECKOT O oforamieHus.

BBO/IHOE 3AMEYAHHE

B mporeccax ajpopuHaMuyeckoro oborameHus cmech rasoobpaszHoro UFs u
nerxkoro rasa (BOJOpOJ WM Teinui) CXMMaeTcs H 3aTeM IpoIyckaercs yepes
pa3meNsomHUe 3JIEMEHTH, B KOTOPBIX H30TOITHOE pa3ZelieHHE 3aBepluaeTcs
NOCPEACTBOM IONYYeHUsT OONBIIMX UEHTPOOEKHBIX CHJI 110 TEOMETPHH
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5.5.1.

5.5.2.

KPMBOJIMHEHHON CTeHKH. VYcremHo paspaGoTaHbl [Ba Ipolecca 3TOro THIIA:
IPOIIECC COIUIOBOTO DAa3fENeHHs M Hpouecc BHXpeBoH Tpybxu. J[lna obomx
HPOIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKaJa pasfcleHHs ABIAIOTCA
OWIHHIPUYECKHE  KOpIyca, B  KOTOPHIX  pasMEHlIeHbl  CIELHalbHBIE
pasnenuTeNabHble OJIEMEHTHl (comna WM BHXpeBble TpyOKM), Ta30BBIE
KOMIIPECCOPBl M TEINIOOOMEHHUKH JUI YOANCHHs 00pa3yiomerocs IpH CKaTHH
Tera.  JnA a’poAMHAMHYECKHX YCTaHOBOK TpeOyercs WEnbld psai TaKkMx
KackaJloB, TaK YTO HX KOJHYECTBO MOMKET CIYKHTb BAXKHBIM YKa3areleM
KOHEYHOrO HCIIONb30BaHHA.  IlOCKONBKY B adpOJUHAMHYECKOM IIpolecce
ucnons3zyerca UFg, MOBEpXHOCTH BCero o0OOpyHOBaHHA, TpPyOOIPOBOAOB H
U3MEPHUTENBHBIX NPHOOPOB (KOTOpbIE BCTYIAIOT B KOHTAaKT C ra3oM) JOJDKHBI
H3TOTaBJIHUBATHCS U3 MaTEPHANIOB, COXPAaHAIOIINX YCTOMYMBOCTh NPU KOHTAKTE C
UFs.

MOACHUTEJIBHOE 3AMEYAHHE

[lepeuncnenHpie B HACTOALIEM  pasjelie  3JEMEHTHl  BCTYNAalOT B
HEMOCPEACTBEHHBIH  KOHTAaKT ¢ TexHonormyeckum rasoM UFs 1ubo
HEMmOCPEeNCTBEHHO PETYIHPYIOT MOTOK B Ipejenax kackaxa. Bce moepxHocTH,
KOTOpBIE BCTYMAlOT B KOHTAaKT C TEXHOJOTMYECKMM TIa3oM, ULEIHKOM
H3rOTaBJIHUBAIOTCA U3 CTOMKHUX K UFs MaTepHanoB, HIIH 3al{HIICHBI TOKPHITHEM U3
TAKHX MaTepuanoB. JnAd uenell pasiena, OTHOCALIErocs K 3JI€MEHTaM
a’poJuMHaMHYeckoro oboramieHus, Kkopposuectoitkue k UFg Marepuansl,
BKJIIOYAIOT MeJlb, HEPXKABEIOIIYIO CTalb, AJIOMHHHH, allOMHHHEBBIE CILIABHI,
HHKEJIb MK CIUIaBBI, copepxaimue 60% unu 6onee HHUKENS, a TAKXKE CTOMKHE K
UFs nonHOCThIO GTOPHPOBAHHBIE YTJIEBOAOPOAHBIE TIOJIUMEPHI.

PazneMTe/IbHBIE COIJIA

CrienuansHO NpeJHa3HaueHHbIE WM NOATOTOBICHHbBIE pa3feiHTeNbHbIE COIUIa U
ux cbopku. PazpgenuTensHple COIIa COCTOAT M3 ULIENIEBHAHBIX H3O0THYTHIX
KaHaJlOB C paauycom usruba menee 1| MM (o6pryHO oT 0,1 mo 0,05 MM),
koppo3uecToiikux K UFg, 1 HMEIOIMX BHYTPEHHIOK PEXYIYIO KPOMKY, KOTOpas
paszenseT MpoTeKaroHIMit yepe3 COIUIo ra3 Ha JBe dpakiHH.

BuxpeBblie TpyOKH

CrnennansHO IpeAHa3HAYCHHBIE HIIM MOATOTOBJEHHBIE BHUXPEBBIE TPYOKH M HX
cOopku. BuxpeBble TpyOKH HMEIOT LMIHHAPHYECKYIO HIHM KOHYCOOOpasHy:o
thopMy, H3rOTOBJIEHBI U3 Koppo3uecToHkUX K UF¢ MaTepHaaoB WM 3aluMILECHBI
MOKPBITHEM M3 TaKMX MaTepHalioB M MMeroT nuamerp oT 0,5 cM mo 4 cM npu
OTHONIEHHM JUIMHB!I K Auamerpy 20:1 uiu MeHee, a Takxke OZHO HIM Oolee
TaHTE€HI[HAJIbHOE BXOJHOE OTBepcTHE. TpyOKH MOryT ObITH OCHAIIEHH! OTBOJAMH
COILIOBOI'O THIIA HA OJJHOM HJIM Ha 000HX KOHIAX.

NOACHUTEJIbHOE 3AMEYAHUE

[MuTarensHBI ra3 mOCTYNAeT B BHXPEBYIO TPYOKY IO KacaTeNbHOH ¢ OJHOro
KOHLIa HMJIM 4epe3 3aKpy4yHBalOIIME JIONAaTKH MM 4Yepe3 MHOTOYHCIICHHLIE
TaHTeHIHANbHBIE BXOIHBIE OTBEPCTHS BIONb TPYOKH.
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5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

KomMripeccopb! ¥ ra3oayBKHu

CrnennanbHO NpefHa3HauYeHHbIE WM NOATOTOBJIEHHBIE OCEBBIE, UEHTPU(YKHBIE
Wi  oObeMHbIE  KOMIPECCOPBl HIM  Ta30JyBKH, HM3TOTOBJICHHbIE U3
kopposuectoiikux k UF¢ MaTepHasioB, WM 3alUUINEHHbIE NOKPHITHEM U3 TaKHUX
MarepHaJioB, IPOU3BOAUTENILHOCTBIO HA BXOAE 2 M*/muH mnu 6onee cmecn UF u
HECyIIEro rasa (BoopoJ, WU Ieiluii).

[TOSACHUTEJIBHOE 3AMEYAHUE

Taxme KoMIIpeccoph! U ra3oAyBKH OOBIYHO MMEIOT Ilepenan nasieHus oT 1,2:1 o
6:1.

YnioTHeHHs Bpauiamuiuxcd BaJios

CroeuunansHO npeaAHa3HaAYCHHBIC HITH IIOArOTOBJICHHBIC YIIOTHEHHA
BpAITAlOIUXCA BAJIOB, YCTAHOBJICHHLIC HA CTOPOHE NIOJA4YH H Ha CTOPOHE BBIXOHA
IUIA YINIOTHEHHA BaJId, COEUHAOLICTO POTOP KOMITPECCOpa HIIH POTOP I'a30aYyBKH
C IPUBOJHBIM ABHUIATCIIEM, C TEM 4YTOOBI 0OECIIEYHTh HAJCKHYIO r€pMETU3ALTHIO,
NPpENOTBPAIIAIOIIYIO BRIXO TEXHOJIOTHYECKOTO Irada UM HAaTCKaHHUEC BO3AyXa HJIH
YIDIOTHAKOWIIECTO Iasa BO BHYTPCHHIOID KaMEpy KOMIIpECCcopa HIJIM Ias3sondyBKH,
KOTOpaA 3aloJIHCHa CMECBHIO UF5 H HECYLIECIo rasa.

Temio00MeHHHKH JJI OXJIAXKIACHUS ra3a

CnenquanbHO mNpeJHa3HAYEHHbIE MM TOATOTOBJICHHbIE TEMJIOOOMEHHUKH,
U3TOTOBNIEHHbIE U3 Koppo3uecToMkux k UFg MarepuHasioB HIM 3allMIICHHBIE
NOKPBITHEM U3 TAKHX MaTEPHUAJIOB.

Koxyxm pa3gensiiommx 31eMeHToB

CrneuyanbHO npeJHa3HAYEHHBIE HIIM IIOATOTOBJIEHHBIE KOXKYXH pPasAeisIONINX
3JIEMEHTOB, H3rOTOBJIIEHHbIE U3 Koppo3uecToilkux K UF¢ marepmanoB wuinu
3AIMILICHHBIX [IOKPBITHEM M3 TaKUX MATEPHAJIOB, I IIOMELIEHUS B HHX
BHXPEBBIX TPYOOK WM pa3feUTeNbHbIX COMEL.

HOACHUTEJIBHOE 3AMEYAHHE

3TH KOXXYXH MOTYT IpPENCTaBIATh cODOM HUIMHAPUYECKHE KaMephl THAMETPOM
6onee 300 MM u gnuHo# H6onee 900 MM UM NPSIMOYTOJIbHBIE KaMephbl CPAaBHHUMBIX
pa3MepoB U MOTIYT OBITh NPEIHa3HAYEHDI 111 YCTAHOBKH B FOPHIOHTAILHOM HJIU
BEPTHKAIBLHOM IOJIOKEHHH.

CucTteMbl noxa4u/CUCTEMBI 0TBOAA "'npoaykra' u "xBocTOB'

CnennansHO npelHA3HAYCHHbIE WIH IIOATOTOBJEHHBIE TEXHOJOTHYECKHE
CHCTEMBI WM 060pyIOBaHHE 11 000TaTUTENbHBIX YCTAHOBOK, H3TOTOBJIEHHBIE U3
Kopposuectoiikux k UFs MarepuanoB MM 3alUMINEHHBIX MOKPHITHEM U3 TaKHX
MaTepHaJIOB, BKJIIOUAIOIIHE:

a) OUTAIOIIHE ABTOKJIABbI, NE€YH WJIH CHCTEMBI, UCIOIb3yEeMbIE JUIS MOJAuH
UF¢ st mpouecca oboralieHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

b) nmecyOnumaropsl (WM XOJIONHBIE JIOBYIIKH), HCIIOJIB3YEMBIE UL
BbiBeieHus Harpetoro UFs u3 mpouecca oborameHus Ui MOoCIeAYIOIEro
nepeMeIIeHHS;

C)  CTaBUUM OTBEP)KICHUS HIIHM OXKH)KEHHs, HCIIONb3yeMble Ui BBIBENEHH:
UF¢ u3 npouecca oboramenus myreM cxartus u nepesofa UFs B KHIKYrO
WIH TBEPAYIO GOpMY;

d) crasuouu "mpoaykra" uiaM "XBOCTOB", HCIOJIb3yeMble AJA IEpeMEIECHMS
UF¢ B KOHTEMHEDHI.

CHcTeMBbl KOJUIEKTOPHBIX TPY(GONpPOBO0OB

CrenpaibHO TpeqHa3HAYEHHbIE WM MOATOTOBICHHBIE CHCTEMBI KOJJIEKTOPHBIX
TPYOOIIPOBOOB, M3TOTOBJIEHHbIE M3 KopposHecToikux Kk UFs MaTrepHanoB Hiu
3alUILEHHbIE TIOKPHITHEM W3 Takux Marepuanos, mana yaepxanus UFs BHyTpH
a’pOJMHAMMYECKNX KAaCKaZoB. JTa ceTh TPyOONpoBONOB OOBIMHO MpPEACTABIAET
coboii cucteMy ¢ "HBOMHBIM" KOJUJIEKTOPOM, e KaXAblH Kackal WM Ipymma
KacKaJlOB COEIHHEHBI C KaXKIbIM U3 KOJUIEKTOPOB.

BaKyyMHbIe CHCTEMBI H HACOCHI

a) CroeuuaypHO npenHa3sHaYeHHbIE HJM  TIOATOTOBJICHHBIE BaKyyMHBIE
CHCTEMBI, TIPOH3BOAMTEILHOCTBIO Ha BXONE 5 M°/MHH WIH Gonee, COCTOSMIHE U3
BaKyyMHBIX Marucrpaiei, BaKyyMHBIX KOJUIEKTOPOB H BaKyyMHBIX HAacoOCOB, H
npeaHasHauyeHHble Ui paboThl B conepxamux UFq ra3oBeix cpenax.

b)  BakyymHBIE HacOCHI, CIIEIIHaTIbHO MPEAHA3HAYEHHbIE WK ITIOATOTOBIEHHBIE
s pabotel B conmepwamux UFg ra3oBbIX cpemax H H3TOTOBJICHHBIE U3
Koppo3suecToiikux k UFg MaTepHasoB MJIM 3aIMIIEHHBIX ITOKPHITHEM M3 TaKUX
MaTepuajIoB. B 3THX HAcocax MOTYT HCHOJIb30BAaThCA (PTOPUCTO-YIIIEPOIHbIE
YIUIOTHEHHS U CllenHaibHbIe paboyne HUAKOCTH.

CneuuajibHble CTONOPHBIE M PeTyIHPYIOHIHE KJIANaHbI

CoenuanbHble  NpeJHA3HA4Y€HHBIE MJIH  NOATOTOBJICHHBIE  py4YHBIE  HJIHU
aBTOMAaTHYECKHE CTOMOPHBIE U pPETYIMPYIOIHE KialaHbl CHJIbHOHHOTO THIIA,
U3roToBJIeHHbIE U3 Koppo3uecTOMKMX K UFs maTepmnoB uiM 3amiuieHHbIE
MOKPBITHEM H3 TAKHX MaTepHanos, quamerpoM oT 40 no 1500 MM 151 MOHTaxa B
OCHOBHBIX M BCIIOMOTaTeJbHBIX CHCTEMax YCTaHOBOK ajpOOHMHAMHYECKOrO
oborameHus.

Macc-creKTpoMeTpbI/UCTOYHMKH HOHOB st UF

CneuuanbHO TpeNHa3HAaYeHHblE WJIM [OATOTOBJICHHBIE MATrHHTHBIE  HIIA
KBaJ[pyTIOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE NMPOM3BOAMTE IMPAMOH OTOOP
npo6 nmogaBaeMoi Macchl, "MpoaykTa" UIH "XBOCTOB" U3 ra3oBbIX MoToKoB UFg u
obnanaroiye MoyHbIM HabOPOM CIENYIOIIHUX XapaKTEPUCTHK:

1.  yHmenbHas pa3pernaroas CocobHOCTh Mo Macce cBbiie 320;
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5.5.12.

5.6.

2. CONCPpKAT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC H3 HHXPOMA HJIH MOHENA HIIH
3alIHIICHHBIC IIOKPBITHEM H3 HHUX, HIIH HUKCIIHPOBAHHBIC,

3, COJIEPIKAT HOHH3AIIMOHHBIE HCTOYHUKH ¢ 60MOapAUPOBKOH 3JIEKTPOHAMY,
4. COZlepMAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYHO UL H30TOITHOTO aHAJIM3a.
Cucrembi otaenenusi UF¢ oT Hecyero rasza

ChennanbHO TNpeJHa3HAYEHHBIE MM T[OATOTOBJICHHBIE TEXHOJNOTHYECKHE
cuctemsl s otaeneHus UFg oT Hecymiero raza (Bogopoaa MK Tesus).

MNOJACHUTEJIbBHOE 3AMEYAHUE

OTH cHCTeMbl NpeIHa3Ha4eHbl Ui cokpameHus conepxanus UFgs B Hecymem
rase [0 OJHOM YacTH Ha MHJUIHOH MM MeHee M MOryT BKJIIOYATh TaKoe
obopynoBaHue, Kak:

a)  KpUOTEHHBbIE TEIJIOOOMEHHHKH M KPHOCEIapaTopsl, CIIOCOOHBIE CO3/1aBaTh
Temmepatypsl -120°C unu MeHee, Win

b)  OJIOKM KPHOT€HHOTO OXJIaXKAEHHS, CIIOCOOHBIE CO3/1aBaTh TEMIIEPATYPHI -
20°C nnu meHee, HITH

c) OJI0KM pa3feuTeNbHBIX COMEN WIM BHXPEBBIX TpyOOK ans otaeneHus UFg
OT HECYUIETo ra3a, Wil

d) xonoausle noymkd UFs, ciocoGHble co3naBaTh Temieparypbl -20°C wnn
MEHee.

CrnenHajabHO npeaHasHayeHHbIe HJ/IH NnoAroToBJIEHHbIE CHUCTEMBbI,
oﬁopynosaﬂue H KOMIIOHEHTHl Jf HUCHOJL3OBAHUA HA YCTAHOBKAaX
XUMHYECKOI0 O0MeHa UM HOHOOOMEHHOr0 000 aleHns

BBOJHOE 3AMEYAHHE

HesnauuTensHoe pasdude M30TONOB YpaHa 10 Macce NMPUBOAUT K HEOONBIIUM
U3MEHEHUAM B  pAaBHOBECHM XHMHYECKHX PpEaKkIHH, KOTOpblE  MOTYT
HCIIONIB30BATECS B Kau€CTBE OCHOBBI Ul pa3feileHHs M30TOHOB. Y CIENIHO
pa3paboTaHo [Ba Mpolecca: KHUIKOCTHO-KHIKOCTHBIH XMMHYECKUH OOMEH H
TBEPIO-KHAKOCTHBIH HOHHBIH 00MEH.

B mpouecce KHIKOCTHO-XHIKOCTHOIO XHMHUYECKOTO OOMEHa B IIPOTUBOTOKE
IIPOUCXOJUT B3aUMOJCHCTBUE HECMEIUHMBAIOMIMXCA XHAKUX (a3 (BOAHBIX HIIH
OpraHHYeCKHX), UYTO [IPUBOAHT K 3hQeKTy KackalupoBaHUS THICAY CTaqui
pasgenedus. BopnHas $a3a cOCTOMT M3 XJIOpHJa ypaHa B pacTBOPE CONSHOM
KHCJOTBI; OpraHuueckas (asa COCTOMT H3 SKCTpareHra, COAEPIKAIIEro XJIOPHJ
ypaHa B OpPraHUYECKOM pPacCTBOPHTEIE. KoHTakTHBIME ~ (HIBTpaMH B
pa3aeInTeNbHOM KacKale MOTYT SBJATHCS MKUIAKOCTHO-XKHAKOCTHBIE OOMEHHBIE
KOJIOHHBI (TaKHe, KaK HMITYJIbCHbIE KOMIOHHBl C CETYAaTBIMH TapeiKaMH) HIH
KMOKOCTHbIE I[eHTpUYXHble KOHTakTHhle GuibTpel. Ha o0oux koHiax
pa3enuTENbHOTO Kackajga B Iensix obecrmedeHus: pediokca Ha KaIOM KOHIE
HeOOXOMMMBI XHMHYECKHE NpeBpallieHHs (OKHCIEHHE H BOCCTaHOBIIECHHE).
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I'maBHas 3a/iaya KOHCTPYKIUH COCTOHT B TOM, YTOOBI HE JOMYCTHTH 3arpsA3HEHHA
TEXHOJOTHYECKHX MOTOKOB HEKOTOPBIMH MOHAMH METAUIOB. B CBA3H C 3TUM
HCTIONB3YIOTCA TUIACTUKOBBIE, MOKPBITHIE IUIACTHKOM (BKJIIOYAas TpPHMEHEHHE
(TOpPUPOBaHHBIX YITIEBOJOPOAHBIX IOJMMEPOB) H/HIM TOKPBITHIE CTEKIOM
KOJIOHHBI M TPYOOIPOBOABI.

B TBepIO-KHUAKOCTHOM HOHOOOMEHHOM nporecce oboraimieHHe AOCTHraercs
MIOCPEACTBOM afcopOuuu/necopbiiMy ypaHa Ha CHelHanbHOH, OYEHb OBICTPO
JleicTByIOmeH HOHOOOMEHHOH cMone umu ancopbentre. PactBop ypaHa B
CONTHOH KHCJIOTE M [pyru€ XHMHYECKHE peareHThl IIpOITYyCKAloTCs 4epes3
HMIHHIpUYECKHEe OOOraTUTENbHBIE KOJOHHBI, COAEpIKalllie YIUIOTHEHHBIE CIIOU
agcopbenTta. Jliig moanepxaHus HENPEPHIBHOCTH Ipollecca Heo6XoauMa cucTemMa
pediiokca B mensx BBICBOOOKIEHHsS ypaHa U3 ancopOeHTa oOpaTHO B KHMIKHIA
IIOTOK, C T€M 4TOOBI MOXHO OBLIO coOpaTh "HmpomykT" H "XxBOcTH". 3TO
JOCTHTaeTCsl IYTEM HCIOJb30BaHUA MOAXOMALINX XHMHYECKHX PpEarcHTOB
BOCCTAHOBJICHHS/OKUCIIEHHUs,  KOTOpBI€  IIOJIHOCTBIO  PErCHEPUPYIOTCA B
pa3ieNnbHBIX BHEIIHHUX NETISIX U KOTOphIE MOTYT YaCTHUHO pEreHEpHpOBaThCS B
CaMHMX H30TOINHBIX pa3feJUTENbHHIX KONOHHax. IlpucyrcTBHe B Tmporiecce
rOpSYHX KOHIEHTPHPOBAaHHBIX pACTBOPOB COJSHOH KHCIIOTBI TpeOyeT, 4TOOBI
obopynoBaHHe ObUIO H3TOTOBIEHO M3  CHEIHANBHBIX KOPPO3UECTOMKHX
MaTepHalOB HJIH 3aIlMIIEHO IIOKPBITHEM H3 TaAKMX MaTEPHAJIOB.

5.6.1. KUaKOCTHO-KHAKOCTHBIE 00MeHHbIe KONMOHHbI (XHMUUYecKHii 00MeH)

[TpOTHBOTOYHBIE KUIKOCTHO-)KUAKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MEXaHHYECKHH CHJIOBOH BBOJ (T.€. HMIYJIbCHBIE KOJOHHBI C CETYATHIMH
TapesIKaMH, KOJIOHHBI ¢ TapeJIkaMH, COBEPIIAIONIHMH BO3BPATHO NOCTYIATeIbHbIE
IBYKEHHS, U KOJIOHHBI C BHYTPEHHUMH TYPOUHHBIMH CMECHTEIIMH), CHELIHANbHO
IpefHa3HauYeHHblE WM TMOArOTOBJIEHHBIE JAJii oforamieHHs ypaHa C
UCTIOJIb30BAHMEM IIpollecca XHMHYECKOTO OOMeHa. s xoppo3uoHHOH
YCTOHUMBOCTH K KOHLUEHTPHPOBAaHHBIM pacTBOpPaM COJISHOH KHCIOTHI 3TH
KOJIOHHBI H HMX BHYTPEHHHE KOMIOHEHTHI M3TOTOBJEHBI U3 NOAXOISIINX
IUTaCTHKOBBIX MAaTepHanoB (TakuX, Kak (hTOpPHPOBAaHHBIC YTJIEBOAOPOAHEIE
NONMMEpPBI) HMJIH CTEKIAa HIM 3alliMIUCHBI MOKPBITHEM H3 TaKHX MaTepHallOB.
KononHsl cnpoekTHpoBaHbl Ha KOpoTkoe (30 cexkyHA HJIM MEHee) BpeMs
IPOXOKICHHS B KacKafe.

5.6.2. HentpudyxHbie KUAKOCTHO-)KMIAKOCTHbIE KOHTAKTHbIC (PUALTPLI (XMMHUECKHIHA
o0mMeH)

LlenTpudy*XHBIE >XHAKOCTHO-XHAKOCTHBIE KOHTAKTHBIE (UIBTPHI, CIEUHANBHO
NpelHa3HAa4YCHHbIE WIH TMONrOTOBIEHHbIE [UIs  OOOTalIeHHsT ypaHa ¢
UCIONB30BAHUEM TIpOIIECCa XUMHUYECKOro oOMeHa. B TakHX KOHTAKTHBIX
bwIbTpax HCHOJIB3YETCS BpalleHHE AN IMONYYCHUS OPraHHUECKHX M IKHAKHX
IIOTOKOB, a 3aTeM LieHTpoOexHas cuna i pasnencHus gas. JIis KOppO3HOHHOMH
CTOHKOCTH K KOHLIEHTPUPOBaHHBLIM pPacTBOpPaM COJISHOM KHCJIOTBI KOHTAKTHBIE
GUIBTPLl M3rOTaBIHBAIOTCA H3 COOTBETCTBYIOIIMX IUIACTHKOBBIX MAaTEpHaJIOB
(Takux, KaKk ()TOPHPOBAHHBIE YIJICBOZOPOAHBIE MOJUMEPHI) HIIM IOKPBIBAIOTCS
HMH HIIH CTEKJIOM. LleHTpH]yKHBIE KOHTaKTHBIE (GUILTPHI CIIPOCKTHPOBAHBI Ha
kopotkoe (30 cekyHI UM MeHee) BpeMs IPOXOXKIEHHUS B KacKaJe.
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5.6.3.

5.6.4.

CuHcTeMbl M 000pyI0BaHHE /I BOCCTAHOBJEHHS ypaHa (XHMHYECKHi o0Men)

a) CroenuasbHO  NpeAHa3HaYeHHBIE  WIH  IOATOTOBJICHHBIE — SYEHKH
3NIEKTPOXHMHYECKOr0 BOCCTAHOBJIEHHS U1 BOCCTAHOBJIEHHS ypaHa H3 OJHOTO
BaJICHTHOIO COCTOSiHMS B Ipyroe [uis oforaiieHHs ypaHa C HCIIOJIb30BaHHEM
npolecca XuMHYeckoro ooMeHa. Matepraisl syeek, HaxOIAIHeECS B KOHTAKTe C
TEXHOJIOTHYECKHMH pacTBOpPaMHM, JOJMKHBL OBITh KOPPO3HECTOHMKHMH K
KOHUEHTPHPOBAaHHBIM PacTBOPaM COJISHOHN KHUCNOTHI.

NMOJACHUTEJIBHOE 3AMEYAHUE

KatonHbil oTCeK siueHkH HO/keH ObITh CIPOEKTHPOBaH TakuM 00pa3oM, YTOOBI
NpeJOTBPaTUTh MOBTOPHOE OKMCIEHHE ypaHa A0 0ojee BBICOKOTO BaJIEHTHOIO
coctossHMs. JInd ynepKaHHs ypaHa B KaTOOHOM OTceKe siueHKa MOXeT MMETh
HETPOHHUIAEMYIO JHadparMeHHy0 MeMOpaHy, H3TOTOBIEHHYIO U3 CIELHaIbHOTO
KaTHOHHO-OOMEHHOro MaTepHana.  Karox COCTOMT M3 COOTBETCTBYIOLLETO
TBEPJIOTO MPOBOAHHKA, TAKOTO, KaK rpadur.

b) CnenuanbsHO NpE€aAHa3HAaY€HHBIE MW MNOATOTOBJICHHBIC CHCTEMBI JNA
H3BJICYCHHA U+4 H3 OPraHH4Y€CKOro II0TOKa, PEryJIHpOBAaHHA KOHIICHTPAUHH
KHCJIOTBI H JIs 3aliOJIHEHHA SAYCECK IJJICKTPOXHMHUYECKOrO BOCCTAaHOBJICHHA Ha
IMPOHU3BOACTBEHHOM BBIXOJ € KaCKaaa.

HNOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOST H3 000pYyIOBaHHS SKCTPAKUUH pPACTBOPUTENEM IJis
otrok U** M3 opraHMyeckoro moToka B JKHIKHI pacTBOp, OGOPYIOBaHHs
BBIMApUBAaHUA H/MIH ApYyroro oOOpyNOBaHMS IS JNOCTHXKEHHS PETyIHPOBKH H
KOHTPOJII BOLOPOJHOTO ITOKa3aTeNss, U HACOCOB MJIH JPYTHX YCTPOHMCTB MmepeHoca
JUIS 3aIIOJTHEHHUSA SAYEEK 3JIEKTPOXHMHUYECKOTo BoccTaHoBNeHHs . OCHOBHas 3aJa4a
KOHCTPYKIIMH COCTOHT B TOM, YTOOBI H30€xaTh 3arpsA3HEHHS MOTOKA XHIKOCTH
HOHAMH HEKOTOpbIX MertaiwioB.  CrnenoBarenbHO, T€ 4acTH 006OpymOBaHHS
CHUCTEMBI, KOTOpbIE HAXOAATCA B KOHTAaKT€ C TEXHOJNOTHYECKUM IIOTOKOM,
H3rOTaBJIMBAIOTCA H3 COOTBETCTBYIOILMX MAaTepUaloB (TaKHX, KaK CTEKIo,
GTOPHPOBAHHBIE YITIEBOAOPOAHBIE MOJHUMEpPBHI, Ccyabdar nonudeHuna, cynb¢oH
nosudbupa ¥ NPOMUTAHHBIA CMOJION rpaduT), WIHM 3alUILIEHBI IMOKPBLITHEM H3
TaKuX MaTepHaJOB.

CucTeMbI NOATOTOBKU MUTAHUS (XUMUYECKHIT 00MeH)

CrenMajiIbHO MMp€aAHAa3HAaYCHHBIE HITH NMOAr0OTOBJICHHBIC CHCTCMBEI JJIA
MMPOU3BOACTBA IMMHUTATEIILHBIX PACTBOPOB XJIOpHIA YypaHa BBICOKOH YHCTOTBI IS
YCTAHOBOK ITO pa3aCJICHHIKO H30TOIIOB YpaHa METOAOM XHMHYECKOTO obOMeHa.

[MOACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST M3 OOOPYIOBaHHMA JUIA PACTBOPEHHS, 9SKCTPAKIMHM
PACTBOpHUTENIEM W/HIM MOHOOOMEHHOTO OGOPYNOBAHMA NI OYHCTKH, a TaKKe
SNEKTPOJIMTHIECKHX sdeek uis Boccraonerns U™ wm U™ B U™, B amux
CHCTEMAX MPOM3BOIATCA PACTBOPHI XJIOPH/IA YPaHa, B KOTOPBIX COAEPKHTCS JIUIIb
HECKONBKO yacTell Ha MMIUIHOH METAUIMYECKHX BKJTIOUEHHMH, TaKMX, KaK XpoM,
)KeNe3o, BaHANMM, MONMOJEH M ApYTMX NBYXBAIEHTHBIX MX KATHOHOB HJIH
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5.6.5.

5.6.6.

5.6.7.

KAaTHOHOB C GOJIBIIEH BAIEHTHOCTbIO. KOHCTPYKIMOHHbIE MATEpPHANH LIS
9JIEMEHTOB CHUCTEMBI, B KOTOpod oOpabarbiBaeTcs U BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIE YTJIEBOJOPONHBIE MONUMEpPHI, TIpaduT,
MIOKPBITHIH MOJMBHHUI-CYAbGATHBIM WM NONUIQUP-CYTLOOHHBIM MIACTHKOM H
MTPOITHUTaHHBIN CMOJIOH.

CucteMbl OKMCIeHHs YpaHa (XuMHYecKHH 00MeH)

CrelnuanbHO NpeIHA3HAYESHHBIE MM TOATOTOBJIEHHBIE CUCTEMbI LIS OKHCIIEHHS
U* B U* m1s BO3BpaIieHNs B KacKal Pa3[eNieHHsA H30TONOB ypaHa B NMPONECCE
o6orameH s METOIOM XHMHUYECKOTO 0OMeHa.

MMOSICHUTEJIBHOE 3AMEYAHHE
3TH CHCTEMBI MOTYT BKJIIOYaTh TaKHE JIEMEHTHI, KaK:

a) o6opynoBaHHe IJ KOHTAKTHPOBAHHA XJIOpa M KHCIOpOZa C BOIHBIMH
addroenTaMu U3 060pYNOBaHHMS pa3NeNeHHss H30TOIOB M JKCTPAKIUH
00pa3oBaBiLierocs U™ B  obenHeHHbI OpraHHYeCKHH  IIOTOK,
BO3BPALIAIOLIMICS U3 TPOU3BOICTBEHHOTO BBIXOJa Kackaja;

b)  obopynoBaHHe, KOTOPOE OTAENSET BOLY OT COJISHOH KHCJIOTBI, YTOOBI BoJa
¥ KOHUEHTPHPOBAHHAs COJITHAsI KUCJIOTa MOTJIH OBl OBITH BHOBb BBEICHBI B
poLecc B HYXHbBIX MECTAX.

BbIcTpo pearupyomue HOHOOGMEHHbIE CMONbY/aACOPOEeHTHI (MOHHBIH 00MeH)

bricTpo pearupyromye HOHOOOMEHHBIE CMOJBI HIH aacoOpOEHTHI, CIEHalbHO
NpeJHA3HAYE€HHBIE WM TOATOTOBJIEHHBIE [ OOOrameHuss ypaHa
HCIIOJIb30BAaHHEM IIpoLiecca HOHHOTO OOMeHa, BKIIOYas IIOPHCTBIE CMOJIBI
MaKpOCETYATOH CTPYKTYPBI H/UIIH MEMOpaHHBIE CTPYKTYpHl, B KOTOPBIX aKTUBHBIE
IpyIIbl XMMHMYECKOTO OOMEHa OrpaHMYEHbl IIOKPHITHEM Ha I[OBEPXHOCTH
HEaKTUBHOH ITOPHCTOH BCIIOMOTATEIbHOH CTPYKTYPHI, U APYTHE KOMIIO3MTHBIE
CTPYKTYphI B JII00OH Ipuemiemoii ¢opme, BKIIOUas YacTHIBI BOJIOKOH. JTH
HOHOOOMEHHBIE CMOJIBY/ancOpOEHThl UMET Iuamerpsl 0,2 MM HIM MeHee M
OODKHBL  OBITh XMMHMYECKHM CTOHKMMH IO OTHONIEHHIO K PacTBOpaM
KOHIIEHTPHPOBAHHON COJNMHOW KHCJIOTBI, a TakKXe JOCTaTOYHO ITPOYHBI
dHU3MYECKH, C TeM YTOOBI X CBOMCTBA HE YXyAWIaauch B OOMEHHBIX KOJIOHHAX.
Cmonbl/afcopOEHThl CIEUHANBHO IPEIHA3HAYEHBl Ul NONYYEHHS KHHETHKH
OYeHb OBICTPOro oO6MeHa M30TOMOB ypaHa (JIMTENBHOCTh N0JNyoOMeHa MeHee 10

CEeKyHI) ¥ 00JIaflalOT BO3MOXKHOCTBIO paboTaTh MPU TeMIEpaType B AHAIMAa30HE OT
100°C no 200°C.

HonoobmeHHbIE KONOHHBI (MOHHBIH 00MeH)

Hunuaapuyueckie KOJNOHHBI auHaMmeTpoMm Oonee 1000 MM ans yaepkaHus u
NOMIEP)KAHMSA  3allOJIHEHHBIX  CJIOEB  HOHOOOMEHHBIX  CMOJI/ancopOeHTOB,
CIEeUMaNbHO NPEIHA3HAYEHHbIE MM MOATOTOBJIEHHBIC i 00OTaleHHs ypaHa C
HCIONB30BAHHEM HOHOOOMEHHOIO TpoLecca. OTH KOJOHHBI HM3rOTOBJICHBI U3
MaTtepuasioB (TakMX, Kak THTaH WIH GTOPUPOBAHHBIE YTJIEBOAOPOIHbBIE
[IOJINMEDBI), CTOHKHX K KOPPO3HUH, BBI3BIBAEMOH pacTBOpaMH
KOHLEHTPHPOBAHHON COJITHOH KHCIJIOTBI, WJIM 3aIlMILNEHE MOKPHITHEM H3 TaKHX
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5.6.8.

5.7.

MaTepHaJioB H CIOcOOHBI paboTaTh NpU TeMIieparype B auanazoHe ot 100°C mo
200°C un paBnenuu Bointe 0,7 MlIla (102 dbyHT/KB. M10#iM).

HonooOmeHHbIe cucTeMbI pediirokca (HOHHBIH 00MeH)

a) CpoeumansHO  TpeAHA3HAYEHHblE HWIH  NOATOTOBJIEHHBIE  CHCTEMBI
XUMHYECKOTO  WJIH  OJIEKTPOXHMHYECKOTO  BOCCTAHOBJIEHUS Ui
pereHepanuu peareHTa(oB) XHMHYECKOTO BOCCTaHOBJIEHUS,
HCIIONIb3YeMOTO(bIX) B KACKaJaX HOHOOOMEHHOro 00OranieH!s ypaHa.

b) CoeunansHo nNpenHa3HayeHHBIE MM  TOATOTOBICHHBIE  CHCTEMBI
XHUMHYECKOTO HMJIM 3JIEKTPOXHMMUYECKOTO OKMCIEHHS Ui percHepalus
peareHTa(0B) XMMHYECKOTO OKHCJIECHHS, HCIOJb3yeMOro(biX) B KacKasax
HOHOOOMEHHOTO 060rameHHs ypaHa.

IMOACHUTEJNBHOE 3AMEYAHUE

B npouecce MOHOOOMEHHOro OOOramieHHs B KayeCTBE BOCCTaHABJIUBAIOLIETO
KaTHOHA MOXET HCIOJb30BAaThCS, HANPUMeEp, TPEXBAJICHTHBIH THTaH (Ti+3), H B
3TOM CJIyda€ BOCCTAaHOBUTENIbHAasA cHCTeMa Oyner BbIpabaThIBaTh Ti"
TIOCpeCTBOM BoccTaHOBeHus Ti'.

B npoumecce B KayecTBe OKHCHHTENS MOXET HCIONB30BAaThCS, HaIlpPHMED,

TpexBanenTHOe xene3o (Fe™), u B aToM ciyyae cHCTeMa OKHCIEHHS Gyner
+

BbIpabaThIBaTh Fe 3 MOCPEACTBOM OKHCIICHHs Fe*.

CneumManpHO  MpeIHA3HAYeHHble  MJIM  NOATOTOBJEHHBIE  CHCTEMBI,
o0opyaoBaHHe M KOMIOHEHTbl JJsi MCHOJb30BAHHUS B  Ja3epHBIX
000raTHTEIbLHbIX YCTAHOBKAX

BBOIHOE 3AMEYAHHE

CywecTByIoIHe CUCTEMBI 111 000TaTUTENBHBIX NPOIECCOB C HCIIOIb30BAaHUEM
Na3epoB JENATCS Ha [IBE€ KATErOPHUH: Te€, B KOTOPBIX pabouel cpemoil ABIAIOTCA
mapel aTOMAapHOTO ypaHa, M T€, B KOTOPbIX pabouei cpenod sBIAIOTCS Mapbl
YPaHOBOTO coelMHEeHUs. OOIMMH Ha3BaHUAMU I TRKUX MPOLECCOB ABIAIOTCH:
nepBasg KaTETOpHs - JIA3€PHOE pa3JeNieHHe M30TONOB [0 METOQY aTOMapHBIX
napos (ALVIS unu SILVA); Bropas KkaTeropus - MOJIEKYNSAPHBIH METOL
Jla3zepHOro paszaeneHus uzoronoB (MLIS mnm MOLIS) m xuMuuyeckas peakuus
NOCPEJCTBOM H30HMpaTenbHOH NOo u3oTomaMm nasepHod axtuBanuu (CRISLA).
Cuctemsl, 000pyIOBaHUE H KOMIIOHEHTH! ISl YCTAHOBOK JIA3€PHOTO 0OOralleHus
BKJIIOYAIOT: 4) yCTpOHcTBa A/ NOJayd TApOB METAJUIMYECKOro ypaHa (ams
u3bupaTenbHOH (POTOMOHH3ALMM) UK YCTPOMCTBA [UIA IT0a4K ITAPOB YPAHOBOTO
coemHennss (s GOTOMMCCONMAIIMM WM  XHMHYECKOH  aKTHUBALMH);
b) ycrpoiicTBa piis cbopa oboralneHHoro 1 06eJHEHHOT0 METAJUTMYECKOTO ypaHa
B Ka4eCTBE "MpOoAYKTa" 1 "XBOCTOB" B IEPBOH KAaTErOpUH M yCTPOHCTBa M cOopa
Pa3NOKeHHBIX MM BHIIEAIIHX U3 PEaKLHH COSAHHEHHH B KayeCTBe "MpoAyKTa" U
HeoOpaboTaHHOIO MaTepHala B KayecTBE "XBOCTOB' BO BTOPOHl KaTeropuy;
c) paboume 5asepHbIE CHCTEMB! Ui H3OHPaTENLHOTO BO30YKACHHS H3O0TOIIOB
ypara-235; u d) obopynoBaHHe I MOATOTOBKH IIOAA4YM U KOHBEPCHH IIPOIYKTA.
BenencTue ClOXKHOCTH CHEKTPOCKONMHHM aTOMOB H COEIMHEHHH ypaHa MOXET
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5.7.1.

5.7.2.

5.7.3.

NoTpeOOBATLCS  HMCMONB30BaHHE JHOGOM M3 pANa WUMEIOIMXCA  JIa3epHBIX
TEXHOJIOTHH.

MOsACHHUTEJIbHOE 3AMEYAHHME

MHorve H3 KOMIIOHEHTOB, IEPEYHCIEHHBIX B 3TOM pasjeine, BCTYIIAIOT B
HEMOCPENCTBEHHBIH KOHTAKT C IIapaMH METAJUIMYECKOT0 YPaHa UIIH C KHIKOCTHIO,
HIIH C TEXHOJIOTMYECKHM Ta3oM, coctodaimuM u3 UFg min cMecu us UFg U npyrux
razoB. Bce mMOBEpXHOCTH, KOTOpHI€ BCTYIAIOT B KOHTAaKT ¢ ypaHoM unu UFg,
IIONHOCTBIO H3TOTOBNEHB M3 KOPPO3SHECTOHKHX MAaTEpPHANOB HJIHM 3anlUIIEHbI
IIOKPHITHEM W3 TaKMX MaTepHayoB. Jlns menelt pasnena, OTHOCSHIETOCS K
KOMIOOHEHTaM 00OpyHOBaHUA IJIA JIa3epHOIO OOOralieHUs, MaTepHasbl, CTOHKHE
K KOppPO3MM, BBHI3BIBAEMOH IapaMH HJIM OKHIKOCTAMH, COJCp)KaIIMMHU
METAUTHYECKHH ypaH MM YPaHOBBIC CILIABBI, BKJIFOYAIOT IMOKPBITHIA OKCHAOM
HTTPHA TPpadUT M TAHTAN, U MaTEpUAIbL, CTOHKHE K KOppo3uH, Bhi3biBaeMoi UFg,
BKJIIOHAIOT MeIb, HEPXKABEIOIIYI CTallb, AJTIOMUHHUH, AIIOMHUHHEBBIE CIUIABBI,
HHKENb WIH CIUIaBbl, conepkammue 60% Hukens U Oonee, u croiikue Kk UFg
MOJTHOCTBIO PTOPHPOBAHHBIE YITIEBOJOPOIHBIE MOIUMEPBI.

Cuctembl BoinapuBanud ypana (ALVIS)

CoenyanbHO nNpefHa3Ha4Y€HHBIE MM IIOATOTOBJIEHHBIE CHCTEMBl BHIIAPHBaHHUS
ypaHa, KOTOpble COHEPXaT BLICOKOMOIUHBIE IIOJIOCOBBIE HIJIH PpacTpOBbIE
3JIEKTPOHHO-JIyYeBbie MYIIKH C INEepedaBacMoil MOMIHOCTBIO HAa MHIIEHb Oolee
2,5 xBt/cm.

Cucrembl A/ 06paboTKH KuaKoMeTaIMYeckoro ypana (ALVIS)

CrnenuanbHO NpeAHa3HAa4YEHHbIE WM NOATOTOBJIEHHbBIE CHCTEMBI Ajis 00paboTKH
KMIKOTO MeETalja A1 paciUlaBI€HHOIO YypaHa MIH YpaHOBBIX CIUIABOB,
COCTOSILLME M3 TUIJIEH U OXNaXAafoLEero 000pyaoBaHUS U1 THIJIEH.

NNOACHUTEJIBHOE 3AMEYAHUE

TUIIH M ApYrHe KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOPHIE BCTYMAIOT B KOHTAKT C
pacIUIaBIeHHBIM YPaHOM HWJIH YPaHOBBIMH CIUIaBaMM, M3TOTOBJIEHB H3
KOPPO3HECTOMKHX H TEPMOCTOMKHX MaTE€pUaJIOB WM 3ALIHINEHHBIX MOKPHLITHEM
U3 TaKUX MaTepuanoB. IIpHeMieMbie MaTepuanbl BIIIOYAIOT TAHTal, IOKPHIThIH
okcHZOM  urTpust  rpaduT, rpadMT, [OKPHITHIH  OKHCIaMH  APYTHX
penkosemenbHbIX 31eMeHTOB (cm. INFCIRC/254/Rev.1/Part 2, nydkT 2.7) wiu UX
CMECSIMH.

Arperarbl ajs  cbopa "mpoaykra" u  '"'XBOCTOB" MeETANIMYECKOro
ypana ALVIS)

CrenManbHO INpelHa3HAYEHHBIE HJIM IMOATOTOBJICHHBIE arperaThl Uit cbopa
"nponykTa" M "XBOCTOB" METAJUTMYECKOTO ypaHa B MHMAKOH WK TBepHoi dopme.

NNOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTHI 3THX arperaToB M3TOTOBJIEHH] U3 MATEPHANIOB, CTOMKHX K HarpeBy M
KOpPPO3MH, BBI3BIBAEMOH MapaMH METAJUIMYECKOTO YpaHa WM XMIKOCTBIO, MM
3aIIMIIEHB! [TOKPHITHEM M3 TaKMX MAaTEPHAIOB (TaKUX, KaK MOKPHLITHIA OKCHAOM
UTTpHs TpadUT WIKM TaHTaNl) 4 MOTYT BKJIFOYATh B ce0s TpyOOMPOBOMLI, KiallaHbl,
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5.7.4.

3.7.5.

5.7.6.

3.7.7.

5.7.8.

5.7.9.

wTynepa, "xenoba", BBOABI, TEMI00OMEHHHKH H KOJUIEKTOPHbIE IUIACTHHBI JUIA
MarHUTHOTO, 3JIEKTPOCTATHYECKOTO HIIH JPYTHX METOJOB pa3/ie/ICHHA.

Koxxyxu pasaenutenbHoro moayJs (ALVIS)

CrenuanbHo NpeAHa3HAYEHHBIE HIM INOATOTOBJICHHBIE UHIMHIPHYECKHE HIIH
OpAMOYTOJIbHBIE KaMepbl JJisl IOMEMEHHs B HHX HCTOYHHKA [apoB
METaJNIN4ECKOr0 ypaHa, 3JIEKTPOHHO-JIy4eBON IYIIKH U KOJUIEKTOPOB "nponykra”
" "XBOCTOB".

[TOSICHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMEHT MHOXECTBO BXOIHBIX OTBEPCTHMH [ANA  NOHadYd
3NEKTPONUTAHUS M BOJBI, OKHA 7 JIa3epHBIX MyYKOB, COEAMHEHHH BaKyyMHBIX
HACOCOB, a TaKXe IV AHArHOCTHKM U KOHTPONS KOHTPOJIBHO-H3MEPHTENBHBIX
npubopoB. OHM HMEIOT NPHCNOCOONEHUS A OTKPBITHS U 3aKPBITHSA, YTOOLI
obecneunTh 00CITy )KHBaHNE BHYTPEHHUX KOMIIOHEHTOB.

Ceepx3ByKOBBIe paciTupuTebubie conia (MLIS)

CreupanbHO  IpegHa3sHau€HHblE MJIM  [OATOTOBIICHHBIE  CBEPX3BYKOBHIE
pacliMpHUTeNbHBIE coma Juid oxnaxneHus cMeceit UFq u Hecymiero rasa go 150°K
HJIH HHXKe M Koppo3uecToikHe Kk UFs.

Konnektoph! nponyxra nATHQTOpHCTOro ypana (MLIS)

CneunansHO NpeNHAa3HAUYEHHBIE WJIH INOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPHOTO
nponykra natudropucroro ypana (UFs), cocrosume u3 duibTpa, KOMIEKTOPOB

YOApHOTO MM OUKJIIOHHOIO THIIA HIIH UX COYETaHUM H KOppOBHeCTOﬁKHC K Cpcac
UFs/UFe.

Komnpeccopbl UF6/necymiero rasza (MLIS)

CrnenuanbHO IpeIHa3HauYeHHbIE HIIM [IOATOTOBJIEHHbBIE KOMIIPECCOPBI Id CMeCeEH
UFs u Hecymiero rasza ajs ANUTENbHOH 3kcilyatanuu B cpene UFg. KoMmoHeHThI
3THX KOMIIPECCOPOB, KOTOPBIE BCTYNAIOT B KOHTAKT C HECYIIMM Ta3oM,
U3roTOBJIEHBI U3 KopposuecToikux k UFg¢ MaTepuanoB MM  3anfunieHbi
MOKPBITHEM U3 TAKUX MaTEepHAJIOB.

Yiornenus Bpamawouiuxcs sajos (MLIS)

CnenuanpHo NpeaAHa3HaYCHHBIC HITH [MOATOTOBJICHHBIC VIUIOTHEHUSA
Bpamaromuxcsd BaJioB, YCTAHOBJICHHBIC Ha CTOPOHE NTOAa4Yd H Ha CTOPOHE BBIXOHA
A YIUIOTHEHHA Bajla, COCIHHAIOLIEI0 POTOP KOMIIpeECcopa C IMPHBOIHBIM
JABHTaTCIICM, C TEM YTOOBI o0ecreunTh HaACKHYIO repmMeTu3aumio,
NpENOTBPAIAIONYI0 BBIXOJA TEXHOJIOTHUYECKOTO raza HJIH HaTEKaHHUE BO3YXa HIIH
YILIOTHAKWIETO ra3a BO BHYTPEHHIOK KaMEpPY KOMIIpECCOpa, KOTOpasA 3allo/IHCHa
CMECBIO UF6 H HECYHIECro rasa.

Cucrembl ¢propuposanus (MLIS)

CrneuyansbHo  NpeAHa3sHau€HHbIE MM  NOATOTOBNIEHHBIE  CHCTEMBI  JUIA
dbropuposanus UFs (B TBepaom coctosiauu) B UFs (Tas).
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5.7.10.

5.7.11.

MOSICHUTEJILHOE 3AMEUAHYE

OTH cHCTeMbl NpeaHasHaveHb! Wi propupopanus cobpannoro mopomka UFs B
UFs B nenax mocieayomuiero cbopa B KOHTEHHEpax NPOAYKTa HMJH UL NOJAYd B
6mokd MLIS mns pononHutenbHoro oborameHus. [lpH mpUMEHEHHH OMHOrO
NOAX0Ja peakius GTOPUPOBAHUS MOXET ObITH 3aBepllicHa B MpeJenax CHCTEMBI
pasfieNieHHs M30TONOB, I MAET peaklMs U HEMOCPEICTBEHHOE H3BJICYEHHE H3
KoyuiekTopoB "npoaykrta". Ilpu mpumenenum apyroro moaxonaa mopomok UFs
MOXET ObITh U3BIICHYEH/TIEpEMENICH U3 KOJUIEKTOPOB "HpoaykTa" B MOAXOMAMIMH
peakTop (HampuMep, peakIOp C IICEBIOOXKHMKEHHBIM CJIOE€M KaTajiu3aTopa,
TeNUKOHIAIBHBIN peakTop HMIM kapoBas OamiHs) B lenix ¢ropuposanui. B
000oHX Cllyyasx HCHOJIB3yeTcd 00OpyMOBaHHE JUIL XPAaHEHHSA M MepeHoca ¢Topa
(unu Apyrux mpueMIEMBIX (DTOPHPYIOMIMX peareHTOB) M A cOopa M IepeHoca
UFs.

Macc-cnexTpoMeTphi/ucTounnku HoHos UF6 (MLIS)

CoeupanbHO TpegHa3HAYCHHblE HIM IIOATOTOBJIEHHBIE MArHHUTHBIE WM
KBa/IPYIOJIbHBIE MAacCC-CIIEKTPOMETPHI, CHOCOOHBIE MPOH3BOAUTH MPAMOH OTGOp
npo6 nmoaaBaeMoH Macchl, "mpoaykTa" Wi "XBOCTOB" U3 ra3oBeix NOTOKOB UFg u
oOnafaronpe MOJHbIM HabOPOM CHEeIYIONIMX XapaKTEPUCTHK:

1. yaAenbHas paspelaroiias CriocoOHOCTh o Macce cblie 320;

2. COACPKAT HCTOYHHKH HOHOB, H3TOTOBJICHHLIC U3 HUXPOMA HIJIH MOHEJIA HIIH
3aIMHUINEHHBIC ITOKPBITHEM H3 HUX, HJIH HUKECIIHPOBAHHBIC,

3. CoZepKaT HOHU3AHOHHbIE HCTOYHUKH C 60MOapIUpOBKO#t 31IEKTPOHAMU;
4, collep>KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ui U30TONMTHOTO aHAJIH3A.
CucreMsbl nopaum/cucTeMnl 0TBoAa "'mpoaykra'" u "xsocros' (MLIS)

CrenuanbHO NOpegHAa3HAYEHHbIE MM IOATOTOBJICHHBIE TEXHOJOIHYECKHE
CHCTEMBI UJTH 00OpyIOBaHHE [U1si 0OOraTUTENbHBIX YCTAHOBOK, H3IOTOBJIEHHEIE U3
Koppo3uecTonkux k UF¢ MaTepuasnos, MM 3alUMIICHHBIX MOKPBITHEM H3 TaKHX
MaTepHasoB, BKIIOYAIOIIHE:

a) NUTAIOIIME ABTOKJIABBI, II€YH WJIH CHUCTEMBI, UCHONb3YEMBIE I MOJAYH
UF¢ nns npornecca oboraiieHus;

b)  mecyGnumaropsl (MIM  XOJOAHbIE JIOBYWIKH), HCIIONb3YeMble /14
BeIBeleHHA Harperoro UFg M3 mpomecca oborameHus As MOCNENYIOMETO
TIepEMEIICHHS;

c) CTAaHIMH OTBEPXKACHHUSA HIIHM OXWKECHUsA, HMCIONL3yeMble JUIS BBIBEICHHMS
UFs u3 nporecca oborameHus myTeM cxatHs U nepesoaa UFg B xuakyio
unu TBepayo hopmy;

d)  craHuMH "mponykTa" HWIM "XBOCTOB", HUCIIOJIb3yeMbie Ui IEpEMEIECHHUS
UF¢ B KoHTeliHEPHI.
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5.7.12.

5.7.13.

S.8.

Cuctemsi otaesieHuss UFg oT Hecymiero raza (MLIS)

CrnenuanpHO IpeAHA3HAYEHHBIE MM I[IOATOTOBIEHHBIE TEXHOJOTHYECKHE
cuctemsl st otaenenus UFg oT Hecyiero raza. Hecymmm razoM MOMXeT ObITH
a30T, aproH WM ApYTO¥ ras.

HOSACHUTEJIbHOE 3AMEYAHME
OTH cHCcTEMBI MOTYT BKIIIOYATh Takoe 000pyI0oBaHHeE, Kak:

a)  KpPHOTEHHbIE TEIJIOOOMEHHHMKH HIM  KpPHOCENapaTopbl, CIIOCOOHBIE
co3zaaBaTh TeMmeparyps! -120°C unu MeHee, unu

b)  OJIOKH KPHOTEHHOTO OXJIQXKIEHHS, CIIOCOOHBIE CO3JaBaTh TeMIEpPaTyphl -
120°C unu MeHee, uu

c) xononuele noBymiku UFg, ciocoOHble co3znaBaTh TemrepaTypsl -20°C unu
MeHee.

Jlazepusie cucTembt (ALVIS, MLIS u CRISLA)

JIa3epI>1 HJIA Ja3€pHBIE CHCTEMBI, CICHHaNbHO MNPEAHA3HAYCHHBIE HIIH
MOATOTOBJICHHBIE IUIA pa3acJICHH A H30TOIIOB YpaHa.

MOSCHUTEJIbHOE 3AMEUYAHUE

Jlasepbl ¥ BaXKHBIE KOMITOHEHTH! JIa3€pOB IPH JIa3epHOM Ipolecce 0O0OoraleHHs
BKJIIOYAIOT Te, KOTOpble OINpeAereHl B myHkKTe 3.6  JOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cuctema npouecca ALVIS 06brdHO
COCTOMT M3 JBYX JIa3epoB: Jlazepa Ha lapax MeIM M Jlazepa Ha KpacHTENsX.
Jlazepnas cucrema ansg MLIS o0bsi4HO cOCTOUT U3 nasepa, pabotaromero Ha CO;
MM OKCHMEPHOTO Ja3epa M  MHOIOXOJOBOM ONTHYECKOH sueliku ¢
BpALIAIOIUMHCA 3epKajlaMH Ha 00eux cropoHax. J[ljs nasepoB K J1a3epHBIX
cucteM Ipu 000HX mpoueccax Tpedyercs: cTabUIM3aTOp CIEKTPOBOW YaCcTOTHI AJIst
paboThl B Te€YEHHE UIUTEIBHBIX EPHOJOB BPEMEHH.

CnennajabHO npeaHasHav4eHHbIe HJIH NOAroTOBJCHHbLIC CHCTEMBI,
oﬁopy}mBaHne H KOMIOHEHTbI AJf1 HCIO0JL30BAHHA HA O000raTHTEJbHBIX
YCTAHOBKAX C IUVIA3MEHHLIM pa3aeJIcHHEM

BBOJHOE 3AMEYAHUE

IIpu mpouecce NNa3sMEHHOTO pasdeleHHs IUla3Ma, COCTOAIAs U3 MOHOB YpaHa,
IIPOXOAUT YEPE3 OJNEKTPUYECKOE II0jle, HACTPOCHHOE Ha YacTOTYy HOHHOTO
pesonanca U™, ¢ TeM 4ToGbI OHH B IepBYIO Ouepelb MOTNOMIANU JHEPTHIO H
YBENHYMBAJICA JHAMETP MX WITONOpooOpasHbIx opOUT. MOHBI ¢ IpoxoxaeHHEM
no OonblueMy AHAaMETPY 3aXBaThIBAIOTCA Ui  0Opa3oBaHMs IPOAYKTa,
oGoramennoro U*. Tlra3ma, KoTopasi oOpa3oBaHa MOCPEACTBOM HOHH3ALUU
YPaHOBOTO I1apa, COAEPXKUTCSA B BaKyyMHOH KaMmepe C MAarHHTHBIM [OJieM
BBICOKOH HANpPsSEHHOCTH, OOpa3OBaHHBIM C IIOMOIIBIO CBEPXIIPOBOAAILETO
MarHuTa. (OCHOBHBIE TEXHOJNOTHYECKHE CHUCTEMBI MpoLecca BKIIOYAKT CHCTEMY
reHepalMy YPaHOBOW INa3Mbl, pa3JesIMTeNbHbIEl MOAYAb CO CBEPXIIPOBOIALINM
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

marauToM (cM. myHKT 3.10 moxymenta INFCIRC/254/Rev.1/Part 2) U cuCTEMBI
W3BJIeUeHHs MeTa/uia [uig cbopa "npoaykra” u "XBocToB".

MHKpOBOJlHOBbIe HCTOYHHUKH JHEPIrMH ¥ AaHTCHHbI

CrmeunanpsHO  NpeAHAa3HAYEHHblEe WM  MOATOTOBIECHHBIE  MHMKPOBOJIHOBBIE
HCTOUHUKM JHEPrMM H AHTEHHBl [UIS TEHEpalWH HIM YCKOPEHHS HOHOB H
obnajaroniye claeoyOLMMH XapakTepUCTHKaMH:  yacrora Beime 30ITu u
CpenHsAA BHIXOAHAS MOIHOCTH JUId FeHepalvu HoHoB Oonee 50 xkBT.

ConeHounabl A1 BO30yKIE€HHsI HOHOB

CoenuanbHO MNpeJHa3HAYEHHble IIM IIOATOTOBJIECHHBIE COJCHOMIBI IS
PanuoYacTOTHOrO BO30YKAEHHS MOHOB B IuanasoHe wactor Oonee 100 k['m u
crocoOHble padoTaTh NpH cpenHei MomHOocTH Honee 40 kBT.

CucTteMbl reHepallui YPaHOBOM NJ1a3Mbl

CrneuuManbHO MpefHa3HAaYeHHbIE WIM IOArOTOBIEHHBIE CHCTEMBl TI€HEpaluH
YPaHOBOMH IIa3Mbl, KOTOPBIE MOTYT COAEP’KaTh BHICOKOMONIHBIE [TOJIOCOBHIE HIIH
pacTpOBbIE JJIEKTPOHHO-Iy4eBble IMYIIKH C IepedaBaeMoifi MOIUHOCTHIO Ha
MHIIEHB Ooee 2,5 kBT/cMm.

CucreMbl 1711 00padoTKH KUAKOMETANINYECKOr0 YpaHa

CreuuansHO NpE€OHA3HAYCHHBIE HIIH INOATOTOBJICHHBIC CHUCTCMBI IUIA OGpaGOTKI/I
XKHOKOro Merauna [Id  pacIUIaBJICHHOrO YpaHa MWK YpaHOBBIX CIIJIABOB,
COCTOSIIHE K3 TUTJIEH B OXJIAXKIAK0IUErO 060pyIIOBaHI/I5{ JJISL THTJIEH.

[NOACHHUTEJIBHOE 3AMEYAHUE

TUrnmu ¥ Opyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOPBIE BCTYMAKOT B KOHTAaKT C
pacIUlaBIeHHBIM YpaHOM WM YPaHOBBIMH CIIaBaMH, H3TOTOBJIEHBI M3
KOPPO3HUECTOMKUX M TEPMOCTOMKHX MATEPHAJIOB WM 3aLIUINEHB! IOKPBITHEM H3
TakuxX MaTepuanoB. [Ipuemiemble MaTepuanbl BKIIOYAIOT TaHTaJl, IMOKPBITHIH
OKCHIOM  UTTpUs  rpadur, rpadHT, MOKPHITBIA  OKHCIAMH  JIPYTHUX
penxoszeMmenbHbIX 31eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) uin UX
CMECSIMH.

Arperarsl ais c6opa "'nmpoaykTa' u "XBOCTOB' MeTaNIHYeCKOro ypaHa

CrnenyanbHO IpeJHAa3HAYEHHBIE WM MOArOTOBIIEHHBIE arperathl Uil cOopa
"npomykTa" M "XBOCTOB" IUIS META/NIHYECKOrO ypaHa B TBepmoil ¢opme. OTH
arperaTsl isi cOopa H3TOTOBJIEHBI H3 MAaTE€pPHANIOB, CTOHKUX K HarpeBy U
KOPpO3HMH, BBI3bIBAEMOM IIapaMH METalJIM4YeCKOro ypaHa, TakMX, Kak rpadur,
TIOKPHITHIN OKCHIOM HTTPHS, HJIM TaHTaJ, HJIM 3aHIMIIEHB] MOKPHITHEM M3 TaKUX
MaTepHalloB.

KO)KyXl‘I Pa3ae/JIMTECJIbHOIr0O MOAYJ1A

HHHI/IHHpI/I‘IeCKHC KaMEpbI, CIICHHAJIBHO MTPE€OAHa3HAaYCHHBIC UJIH IOATOTOBJIICHHEBIC
Ui HCIIOJIB30BAHHUA  HaA 000raTHTENBHBIX yCTaHOBKax ¢ IIIa3MCHHBIM
pasoenceHueM, Onsa INOMEUICHHsT B HHX HCTOYHHKA ypaHOBOﬁ I1JIa3MBl,

29



5.9.

5.9.1.

SHEPreTM4ECKOro COJIECHOMJAa pagvodyacTOThl M KOJNIEKTOPOB "MpoAykTa" H
"XBOCTOB"

MOACHUTEJIBHOE 3AMEYAHUE

3TH KOXYXH HMEIOT MHOXECTBO BXOIHBIX OTBEPCTHH i1 TOJauH
3NEKTPONMTAHMA, coefuHeHHH udGY3HOHHBIX HAcocoB, a TaKkKe i
JUATHOCTMKH U KOHTPONS KOHTPOJILHO-U3MEPHTENBHBIX MpHOOpoB. OHHU UMEIOT
IPUCTIOCOOIEHHA U OTKPBITHA H 3aKpBITHA, YTOOBI 00ecneunTs 00CIyKHBaHHE
BHYTPEHHHX KOMIIOHEHTOB H H3IOTOBJICHBI M3 COOTBETCTBYIOLIHX HEMarHUTHBIX
MaTepHaioB, TAaKUX, KaK HEep)KaBeIOMas CTalb.

CunennansHo  NpeJHa3HAYEHHbIE MJIM  TOATOTOBJICHHBIE  CHCTEMBI,
o0opyAoBaHME M KOMIOHEHTHI IS HCIOJL30BAaHHS HA YCTAHOBKAX
JIEKTPOMATHUTHOTO 0GOT ALLIEHHSL.

BBOJHOE 3AMEYAHUE

ITpu 3nexTpOMarHUTHOM INpOIlECCe UOHBI META/UIMYECKOro YypaHa, IOJydeHHBIE
IOCPEICTBOM HMOHM3AIMM MHTaoNlero Marepuana u3 cojeit (o6vraHo UCly),
YCKOPSIIOTCS. M IIPOXOAAT 4Yepe3 MarHUTHOE [MoJie, KOTOpOE 3acTaBisIET HOHBI
Pa3JINYHBIX M30TONOB NPOXOAWTH MO pa3MYHbIM HalpaBlieHHUAM. (OCHOBHBIMH
KOMIIOHEHTaMH  JJIEKTPOMAarHUTHOrO HM30TOMHOIO  cemapaTropa  SIBJISIOTCS:
MarHUTHOE [OJIe JUIS OTKJIIOHEHUs/pa3fAeNieHHs H30TOMOB MOHHOIO ITydKa,
HUCTOYHHKA HOHOB C €r0 CHUCTEMOW YCKOPEHHs, U CHCTeMBbl cOOpa OT/EJIEeHHBIX
HOHOB. BCHOMOraTenbHBIE CHCTEMBI JJIS 3TOT0 HPOIEcCca BXIIOUAIOT CHCTEMY
cHaOXeHHsT MAarHUTHOW OJHEeprueil, CHCTEMBl BBICOKOBOJIBTHOIO IHTaHUSA
HCTOYHHKAa HOHOB, BAKyyMHYIO CHCTEMY W OOWIHpHBIE CHCTEMBI XHMUYECKOH

06pabOTKM  UIs  BOCCTAHOBJIEHMS INpPOJAYKTa H  OYHCTKH/pereHepanuu
KOMIIOHEHTOB.

JJeKTPOMATrHHUTHBIE CENapaTophl U30TONOB

3HCKTpOMal"HI/ITHLIe CenapaTopsl U30TONOB, CICHHAILHO NMPEAHA3HAYCHHBIE UIIH
MMOATOTOBJICHHBIE I pa3sAacJICHUd H30TONOB YpaHa, H 060py,£l0BaHI/Ie H
KOMITOHEHTBI AJ1A 3TOI'0, BKIIIOYad:

a) W cTOYHHKH HOHOB

CrienMaipHO IIpEJHA3HAYEHHble WIH IOATOTOBJICHHBIE OTIENbHBIE HIIH
MHOTOYMCIIEHHbIE HCTOYHHMKM HOHOB YypaHa, COCTOAIME M3 HMCTOYHHKA
mapa, HMOHHM3aTopa M  YCKOpHTENs  IIy4Ka, H3rOTOBJIEHHBIE M3
COOTBETCTBYIOLIMX MAaTEepHAJIOB, TAKHX, Kak rpaduT, HepxaBerollias CTajb
HJIM MEIb, H CIIOCOOHBIX 0becneduBaTh oOLUIMI TOK B myyke HOHOB 50 MA
i Oonee.

b)  KomnekTops! HOHOB

KOJUICKTOprIe MJIaCTHHBI, HMCKIIHC OBC HIIH Oonee 1IenH H riasa,
CriemHalIbHO NPEAHA3HAYCHHBIC HJIM IIOATOTOBJIICHHBIC OJIA c6opa IIYYKOB
HOHOB O0OOrameHHOro | 00e JHEHHOTO YpaHa H H3TOTOBJICHHBIE H3
COOTBETCTBYIOIIUX MaTCpHAIOB, TAKHX, KaK rpacbm HJIN HECPIKaBECIOUIas
CTaJIb.
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5.9.2.

5.93.

c) Bakyymmuble KOXyXH

CrnenuaipHo npefHa3HauYeHHbBIE HITH IIOATOTOBICHHBIE BAKYYMHbIE KOXYXH
IUIA  DJIEKTPOMArHUTHBIX  CENapaTOpOB  ypaHa, H3TOTOBJICHHBIE U3
COOTBETCTBYIOIMX HEMArHUTHBIX MaTEPHaJIOB, TAKUX, KaK HEPKaBEIOIas
CTallb, U NpeAHa3Ha4YeHHbIe Ui paboTh! pH AaBnenun 0,1 IMa unm Huxe.

MMOACHUTEJIBHOE 3AMEYAHHE

OTH KOXYXM CHEHUAIbHO TNpe[Ha3HaYeHBl IJId TNOMEIEHHWA B HHUX
HCTOYHMKOB HOHOB, KOJUICKTOPHBIX IUIACTHH ¥ BOJOOXJaXITaeMbIX
BKJIAZIBIIIEH U MMEIOT MPUCTIOCOONIEHHs Wit coequHeHHH nuddy3HOHHBIX
HACOCOB M MPHMCHOCOONEHMA [UIA OTKPBHITHA M 3aKphITUA B HEMAX
H3BJICYEHH U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MaruuTHble MOMOCHBIE HAKOHEYHHKH

CnenuajibHO NpCAHA3HAYCHHBIC HIH  IOATOTOBJICHHBIC MArHHUTHBIC
IMOJIKOCHBIC HAKOHCYHHKH, HMECIOIIUE NUAMCTP donee 2 M, HCIIONB3YEMBIC
I obecreyeHHsA IMOCTOSHHOIO MAarHUTHOro Iond B 3NCKTPOMarHuTHOM
cenaparope HM30TOIIOB H i1 II€PpEHOCAa MArHUTHOIO IIOJIA MEXIOY
PACIONOXKEHHBIMH PAAOM CE€NIapaTOpaMHu.

BbICOKOBOJILTHLIE HCTOMHUKH NUTAHUS

CrneumanbHO mpeAHa3HauY€HHbIE WIW  IOJTOTOBJICHHBIE  BBICOKOBOJIBTHEIE
HCTOYHHMKHM MHUTAHUA A1 HCTOYHHUKOB HOHOB, 00JIafjalomye IOJIHBIM Habopom
CIEeNyIOIUX XapaKTepHUCTHK: MOryT paboTaTb B HENPEPHIBHOM pEXHME,
BhixoaHOe Hanpsbkenue 20 000 B mnu Oonee, BoixoaHo# Tok 1 A unm Gonee u
crabunusauus HanpsokeHus MeHee 0,01% B TeyeHue 8 yacos.

UcToUHUKH NUTAHHA IIEKTPOMATrHHTOB

CrnenuaiibHO TpeJHa3HAYCHHBIC HJIH MOATOTOBJICHHBIE MOIUHBIE HCTOYHHKH
OHTAaHUS TIOCTOSHHOTO TOKAa [UIS 3JIGKTPOMAarHMTOB, 00NamaroIiue IOJIHBEIM
HabOpOM CNENYIOIUMX XapaKTEPUCTHK: BBIXOJHOH TOK B HENPEPHLIBHOM PEXHUME
500 A unu 6onee npu HanpspkeHuH 100 B wnu 6onee, npu crabunu3alyu 1Mo ToKy
wnn HanpspxeHuo Meree 0,01% B TedeHue 8 yacos.

YceTaHOBKH AJIS1 NPOM3BOACTBA TSIKEJOH BOIBI, JeliTepusi M JAeliTepHeBbIX
coeJMHEeHHH W 000pyIoBaHHe, CHEUHAJBHO WpeJHAIHAYEHHOE HJIH
MOArOTOBJIEHHOE VISl 3TOT0

BBOJHOE 3AMEYAHHE

TspKenyro BOLy MOXHO IPOU3BOIAMTD, HCIONB3YA PasiHyHbIe npouecchl. OmHAKO
KOMMEpPYECKH BBIMOJHBLIMH SBISAIOTCA [ABa IpoLecca: MpOIeECcC H30TOMHOIro
obMeHa Boambl U cepoBojopoaa (nmpouecc GC) U mpouecc H30TOMHOro obMeHa
aMMHaKa H BOJOPOJA.

IIpouecc GC ocHoBan Ha OOMeHe BOmOpONa W HECHTEpUA MEXKAY BONOH H
CEpPOBOJIOPOIOM B CHUCTEME KOJIOHH, KOTOpBIE 3KCIUIyaTHPYIOTCA C XOJOIHOM
BEpXHEH cexlueH u ropsych HIKHEH ceknueil. Boaa TeyeT BHU3 110 KOJIOHHAM, B
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TO BpeMs KaK CEpOBOAOPOINHBIA a3 ITMPKYJUPYeT OT JHA K BEpUIMHE KOJIOHH.
Jnsa coneCTBUS CMEIIUBAHHIO I'a3a U BOABI HCHOJB3YETCA P ABIPUYATHIX JIOTKOB.
Heittepuil mepememiaercss B BOAY NPH HU3KHUX TeMIIEpaTypax H B CEPOBOAOPON
OpH BHICOKMX Temmepatypax. OOorameHHsle ACHTepHeM Ta3 WIH BOJa
YAQISIOTCS U3 KOJIOHH MEPBOH CTYNEHHU Ha CTBHIKE TOPIYNX U XOJOMHBIX CEKIUH, U
IPOIECC IOBTOPSETCS B KOJNOHHAX Clefyromen cryrneHd. IlpoaykTt nocnepneit
dasel - Boma, oboraimeHHas JeHtepueM a0  30%, HampaBngercs B
JUCTHUIAIIMOHHYIO YCTAHOBKY IJIi NPOM3BOACTBA PEAKTOPHO-YHUCTOM TsDKENOH
BOJBI, T.€. 99,75% okucu nerepns.

B nporecce o6MeHa Mexly aMMHaKOM U BOJOPOJOM MOXKHO HU3BJIEKAaTh JeHTepUit
M3 CHHTE3-ra3a IOCPEJCTBOM KOHTaKTa C XMIKHM aMMHAKOM B MPUCYTCTBHH
Katanu3atopa. CHHTE3-Ta3 mojaercsi B OOMEHHBIE KOJIOHHBI H 3aT€M B
aMMHAaYHbIH KOHBEpTEP. BHYTpH KOJIOHH ra3 MOJHMMAETCS OT JHA K BEPILHHE, B
TO BpeMs KakK >XHMIKHH aMMHaK Te4YeT OT BEPIIHHBI KO JHY. [leliTepuit B cHHTE3-
rase JIMIIAETCA BOJOPOJA U KOHIEHTPHUPYETCA B aMMHMake. AMMMAK MOCTymaeT
3aTEM B YCTAHOBKY M KPeKMHra aMMHaka Ha JHe KOJIOHHBI, TOrja Kak ras
cobupaercs B aMMHAYyHOM KOHBEpTEpE Ha BepmuHe. Ha nocneayromux cTyneHsx
IPOMCXOAMUT AaibHeHIee o0OramieHue, U MyTeM OKOHYATEIbHON MUCTHIULALUH
IPOM3BOAMTCS PEaKTOPHO-UHCTAsA TspKeNas Boja. Ilogaya CHHTE3-ra3a MOMXET
ObITh 0OecrieyeHa aMMHAYHOHN YCTaHOBKOM, KOTOpasi B CBOIO O4epeNb MOXKET OBITh
COOpYKEHa BMECTE€ C YCTAaHOBKOH AJId IIPOHM3BOACTBA TSDKENOW BOXBL IIyTEM
H30TOMHOro o6MeHa aMMHaKa H BOJOpoJa. B mpouecce aMMHaYHO-BOAOPOAHOTO
oOMeHa B KayecTBe HCTOYHMKA HCXONHOTO JeHTepHs MOXET TaKxe
HCIIOJIb30BaThCsl 0ObIUHAS BOAA.

MHorue npeaMeTs! KII0YEBOro oO0opyAOBaHUs Uil YCTaHOBOK IO IIPOH3BOJACTBY
TSDKEJIOH BOABI, HCIONb3yromux mnpouecckl GC M aMMHavyHO-BOJOPOIHOTO
oOMeHa, IMIMPOKO pPacHpOCTPAHEHBI B HEKOTOPBIX OTPACIIX HePTEXHUMHUECKOH
NPOMBIIIIEHHOCTH. OcobeHHO 3TO KacaeTcsl HEOOJNBHIMX  YCTAHOBOK,
ucrmons3ytonux npouecc GC. OnHako HeMHOTHE IIpeAMeThl O0OPYHOBaHHUSA
SBISIIOTCS cTaHAapTHeIMH. Ilpomeccet GC u aMMHayHO-BOAOPOAHOrO OOMEHa
TpeOyIoT 06paboTKH OONBIIMX KONMYECTB BOCIUIAMEHSIOMINXCS, KOPPO3HOHHBIX H
TOKCHYHBIX JKHAKOCTEH NpH IOBBIICHHOM JaBieHHH. COOTBETCTBEHHO IpH
pa3paboTKe CTaHIApTOB M0 NMPOCKTHPOBAHUIO M IKCIUTyaTallH IUIA YCTAHOBOK M
000pyAOBaHUS, HCIIONB3YIOMIMX I3TH IIPOLECCHI, CIEAYeT YAEATh OOJbIlOe
BHMMaHMe 1oa0Opy MaTepuanoB M HX XapakTEPHCTHKaM C TeM, YTOObI
00€eCIeunTh JIUTENbHBIN CPOK CIIYXKOBI IIPH COXPAHEHUH BHICOKOH 0e30MacHOCTH
¥ HagexxHoctd. OmnpeneneHue MacuITaboB 00yCIOBIHBAETCS TJIaBHBIM 00pa3om
COOOpakeHUSAMH 3KOHOMHKH u HeoOxomumoctH. TakuM oOpa3om, Gosbiuas
Y4acTh MPEIMETOB 000PYZOBAHUS HU3TOTOBIISETCA B COOTBETCTBHHU C TPeOOBaHUAMH
3aKa3yvUKa.

Hakonen, cnenyer OTMETHTh, 4TO Kak B mpouecce GC, Tak M B mporecce
aMMHA4YHO-BOJJIOPONHOro OOMeHa, IpeAMeTHl OO0OpYyHOBaHHSA, KOTOpBIE IIO
OTHENBHOCTH HE NpPEJHA3HAUYEHbl MM IOATOTOBJICHBI CIEIHANLHO IS
MPOU3BOJICTBA TSKENOH BOXABL, MOTYT COOHMpATbCd B CHUCTEMBI, CIEIHATIBHO
npeHasHauYeHHble WIM TOATOTOBJIECHHBIE IUIA TPOM3BOJACTBA TSXKENOH BOJIBIL.
[IppuMepaMH TakUX CHUCTEM, IIPUMEHAEMBIX B OOOMX IIpolleccax, SBJAIOTCA
CHCTeMa KaTaJMTHUECKOr0 KpEKHHra, HCIojbs3yemas B IIpoliecce oOMeHa
aMMHMaKa ¥ BOJOPOJIa, ¥ JUCTHIUIALMOHHBIE CUCTEMBI, HCIIONB3YEMbIE B IIPOLIECCE
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6.1.

6.2.

6.3.

6.4.

OKOHYATE/IbHOH KOHLIEHTPALIWU TSDKEJIOH BOJBI, AOBOJAINEH €€ [0 YPOBHA
pEeaKTOpHO-YHUCTOH.

IlpeaMerbl  000OpynOBaHHMSA, KOTOpblE CHEUHAlIbHO MpPEAHAa3HAYEHBl KK
TIOATOTOBIEHBI JUIA TPOM3BOJCTBA TAKENOH BOJAB ITyTEM HCIONB30BaHHMs JIHOO
npouecca oOMeHa BOIBI M CepOBOAOpOAa, JHOO mpomecca oOMEHAa aMMHAKa H
BOJOpPOJa, BKIIOYAIOT:

Bogo-cepoBonopoanbie 00MeHHBIE KOJTOHHBI

OO6MeHHbIe KOJIOHHBI, HU3rOTABJIMBAEMBbIE W3 MEJIKO3EPHHCTOH YTJIEPOAHCTOM
cranu (Hanpumep, ASTM A516), muamerpom ot 6 M (20 ¢yroB) mo 9 M (30
¢byTOB), KOTOpBIE MOTYT 3KCILUTYaTHPOBATHCS NIPH JABJIEHUH CBBILIE HIIH PABHOM 2
MIla (300 ¢yHT/KB. N10HM) M HMEIOT KOPPO3HOHHBIH JOIMYCK B 6 MM HIIH HOJbIIE,
CIENHAIBHO TNpeAHa3sHaYeHbl HJIM TOATOTOBJIEHBI NI IPOM3BOJACTBA TSKEIOH
BOABl INyTeM MCIOJNB30BaHUSA IIpollecca M3OTOMHOro oOOMEHa BOIABI H
CEpOBOOPOJA.

T'azoayBKHM U KOMIIpeccophl

OpHocTyrieHyatsle, ManoHamopHble (T.e. 0,2 MIla uwnun 30 ¢ynT/KB. ArOHM)
LEHTPOOEXKHbIE ra30yBKH HJIH KOMIIPECCOPBI U1 HHPKYIALMH CEPOBOAOPOIHOTO
rasa (T.e. ra3a, cogepxamero 6onee 70% H,S), cnennansHo NpeaHa3HAYEHHBIE
WIH NOATOTOBJIEHHBIE JUIS MPOM3BOACTBA THKENOH BOABI IIyTEM HCIIOIb30BaHHSA
nporecca oOMeHa BOABI H CEPOBOAOPOJAA. OTH Ta3’OAyBKH HJIH KOMIIPECCOPBI
UMEIOT  IIPOHM3BOAMTENLHOCTh, MPEBHIMIAIOLIYI0 HJIHM  paBHyl0 56 M/c.
(120 000 SSFM) mnpH 3KCIUIyaTallMH TIOA JaBJICHHEM, IIPEBLIMAOMINM HIIH
paBubiM 1,8 MIla (260 ¢dyuT1/KB. mroiiM) Ha BXxone, H CHaOXEHBI CalbHMKaMH,
YCTOHYHUBBIMH K BO3JelcTBHIO H>S.

AMMl/la'-lHO-BOIIOPOIIHble 00MeHHbIe KOJOHHBI

AMMHa4YHO-BOJOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOH OoJsiee MM paBHOH 35 M
(114,3 dyros) nuamerpom ot 1,5 M (4,9 dyros) no 2,5 m (8,2 dyroB), KOTOpHIE
MOTYT 3KCIUTyaTHpOBaTbCa IOJ AaBjieHHeM, mpesbuuarommum 15 Mila (2225
GYyHT/KB. OI0HM), CHELMANbHO NpeAHA3HAYEHHbIE WM IOATOTOBJIEHHBIE I
IIPOU3BOJCTBA TSKENION BOABI MYTEM HCIIOIL30BaHUS Ipoliecca oOMeHa aMMHaKa
U BOJOpOIA. OTH KOJOHHBI HMEIOT TakXe [0 MEHbHIEH Mepe OJHO
0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO K€ AMAMETpPa, YTO H LHIMHIApHYECKas
4acTh, Yepe3 KOTOPYIO MOTYT BCTaBJIATHCS MM BBIHMMAThCS BHYTPEHHHE 4acTH
KOJIOHHBL.

BHyTpemme 9aCTH KOJIOHHBI H CTYNICHYATHIC HACOCHI

BHyTpeHHHE YacTH KOJOHHBI M  CTyIEHYaThle HAacOChl, CIEHUAIBHO
npefHa3HaueHHble WM TIOATOTOBJICHHBIE [UIA KOJIOHH JUIS TPOH3BOJCTBA
TSHKEJIOH BOABl IIyTeM HCIOJNB30BaHHUSA Mpoliecca aMMHA4YHO-BOJOPOJHOTO
obMmeHa. BHyTpeHHHE 4acTH KOJOHHBI BIJIIOYAIOT CIENHANBHO IIpeAHA3HAYCHHBIE
KOHTAKTOPbl MEXZOY CTYNEHSAMH, COACHCTBYIOIIME TECHOMY KOHTAaKTy ra3a H
KHAKOCTH. CTymeH4YaTble HAacOCHl BIJIIOYAIOT CHELMAIbHO NpeHa3HaYeHHbIE
NOIPY)KAaEMBIE B JKHAKOCTh HACOCHI AN IHPKYISAIHMH JKUAKOTO aMMHaka B
npeenax o6beMa KOHTaKTOPOB, HAXOAAIHMXCA BHYTPH CTYIIEHEH KOJIOHH.
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6.5.

6.6.

6.7.

YcTanoBKH AJa KpeKHHra aMMHaKa

VCTaHOBKH [UIA KPEeKHMHra aMMHaka, O3KCIUIyaTHpyeMble TIIOf JaBJICHHEM,
npeBpHIAOMUM MId  paBHeIM 3 MIla (450 ¢dynrt/kB. A0iiM), cnenuaibHO
npeqHa3HauyeHHbIE MM MOATOTOBJEHHBIE /JIS IPOH3BOACTBA TSDKEJIOH BOJIBI
IMYTEM HCIIOJIb30BAaHMA MPOLECcCca H30TOMHOTO 0OMeHa aMMHaKa U BOJIOpPO/Jia.

HudpakpacHble aHAIH3ATOPLI HOTIOHICHHA

HudpaxpacHsie aHaIu3aTOphl MOMIIONIEHUs, CIOCOOHBIE OCYLIECTBIIITH AHAIU3
COOTHOIIEHHS MEXJy BOAOPOJOM H AeHTepHEM B pealbHOM Macmitabe BpeMeHH,
KOT/1a KOHLEHTPAIMU AeTepUs paBHbI Wik MpeBbimaT 90%.

KataauTHueckue neuu

KaTtanutudeckue medd ans nepepaboTku 0OOrameHHOro AEHTEpHEBOro rasa B
TSHKENYI0O BOJAY, CIENHAJbHO MpeNHa3HauYeHHBIE HIH MOJATOTOBJICHHBIC 1A
IPOU3BOACTBA TSDKENOW BOABI MyTeM HCIIOJIB30BAHMS MpPOUEcca H30TOIMHOTO
oOMeHa aMMHaKa H BOAOpoJa.

YcranoBkn Aas KOHBC¢PCHH YpaHa H oﬁopynonamle, CHEeIHAJILHO
npeaHaZHA4YCHHOC WIH NOATOTOBJICHHOE IJIst 3TOI'0

BBOJHOE 3AMEYAHUWE

B ycraHOBKax M cucTeMax Ul KOHBEPCHH YpaHa MOXET OCYIHECTBISATHCS OIHO
WIH HECKOJIBKO NMpEBpalleHHi H3 OJHOr0 XMMHYECKOro H30TOIa ypaHa B JPYroi,
BKJIIOYas: KOHBEPCHIO KOHUEHTPAaTOB ypaHOBOH pynasl B UO;, kousepcuto UO; B
UO,, xonBepcuio okuceit ypana B UF,; wnun UFg, kouBepcurwo UF; B UFg,
kouBepcHio UFg B UF4, kouBepcuio UF4 B MeTauinyeckuil ypaH H KOHBEPCHIO
¢ropunoB ypana B UQO,. MHorue kiIo4YeBbie KOMIIOHEHTHI 00OpYydOBaHHS
YCTAaHOBOK Ul KOHBEPCHHM YpaHa XapaKTepHBI JUIi HEKOTOPBIX CEKTOPOB
XUMHUecKod oOpabaThiBaolled  MPOMBILIUIEHHOCTH. Hanpumep, Buas
o0opynoBaHHUs, HCIONB3YEeMOTO B 3THX IpOIEccax, MOTYT BKJIIOYATh. IIEYH,
KapycenbHbIE I€YH, PEeaKkTOpbl C ICEBJOOKMKEHHBIM CJIOEM KaTaJIH3aTopa,
JKApOBble pEaKTOpHblE OauIHH, JXHUAKOCTHbIE LEHTPHGYTH, AUCTHIUIAIUOHHBIE
KOJIOHHBI H JKMJKOCTHO-)XUJIKOCTHBIE 3KCTPAaKLHOHHBIE KONOHHBI. (OmHAaKO He
MHOTHE KOMIIOHEHTHI 000pYJOBaHH UMEIOTCSA B "TOTOBOM BHJE"; OOJBIIHHCTBO
M3 HUX JOJDKHBI OBITh MOATOTOBJIEHLI COTJIACHO TPeGOBAaHHAM H crienHGHKaIHIM
3aKa3yHKa. B HEKOTOphIX Ccilydasx TpebyeTcs YYHTHIBaTh CIENHATbHBIE
MPOEKTHBIE M KOHCTPYKTOPCKHE OCOOEHHOCTH JJS 3alMTHl OT arpecCHBHBIX
CBOMCTB HEKOTOpBIX M3 oOpabatriBaemeix xummdeckux sewiectB (HF, F,, CIF; u
¢dTopunel ypana). Haxonen, cnemyer OTMETHTh, YTO BO BCeX Mpolleccax
KOHBEPCHH YpaHa KOMIIOHEHTH! 000pYyZNOBaHHUsA, KOTOPhIE OTACHBHO CIEIHAIbHO
He MpeJHa3Ha4deHbl WIH MOATOTOBJIEHBl A1 KOHBEPCUH YpaHa, MOTYT OBITh
o0BeaUMHEHB B CHCTEMBI, KOTOphble CHEUHAJIBHO MNpeLHA3HAYeHbl HIIH
IIOJITOTOBJIEHBI JU1Sl UCIIOJIb30BAaHHUA B LIEJIIX KOHBEPCHH YpaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CneunyajibHO mpeJHa3’HAYeHHble MM IOATOTOBJICHHBIE CHCTEMbI ISl
KOHBEPCHH KOHUEHTPaToB YpaHoBoii pyasi B UO;

MMOACHUTEJIBHOE 3AMEYAHUWE

KoHBepcHsi KOHLIEHTpaToB ypaHOBO# pyasl B UQO; MOXET OCYIECTBIATHCA
CHayaJila MOCPEACTBOM pAaCTBOPEHHSA PYAbl B a30THOH KHCIIOTE M 3KCTPaKIHUHU
OYHILIEHHOT0 FeKCarupara ypaHWIAMHUTPaTa C HOMOIIBIO TAKOTO pacTBOPHTEN,
Kak TpuOyTHn docdar. 3areM rekcarnapar ypaHHIAHHHTpaTa npeobpasyercs B
UO; nmubo HOoCpencTBOM KOHUEHTPAlMM M ACHUTpALHH, JTHOO0 HOCPEICTBOM
He#lTpanu3anuy ra3000pasHEIM aMMHAKOM JUIA [TONIydeHUS JuypaHaTa aMMOHHS C
HocleAyomeid GUIbTpaluei, CyIKoNH H KaJIbIIMHIPOBaHHEM.

ChoenuaibHO MNpeAHA3HAYEeHHble MM MOATOTOBJIEHHbIE CHCTEMBI JIA
kouBepcuu UQO; B UF

[MOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UO; B UFs MOXKET OCYNIECTBIATECS  HEMOCPEACTBEHHO
¢ropupoBanreM. s npouecca TpeGyeTcs HCTOYHHK razoobpazHoro gpropa UM
TpexdTopUCcTOro XJopa.

CnenHajibHO mNpeJHa3HAYEHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMbBI st
xousepcuu UO3 B UO,

MMOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO3 B UO; MOKeT OCYLIECTBIATHCSA MMOCPESACTBOM BOCCTaHOBIECHHSA
UO; razoo0pasHbIM KPEeKHHI-aMMHAKOM HJIM BOJOPOIOM.

CrnenuanbHO MpeIHA3HAYEHHbIE MWJIM IOJATOTOBJEHHBbIE CHCTEMbI LIS
kouBepcuu UO; B UF,

MMOACHUTEJIBHOE 3AMEUYAHUE

Konsepcus UO; B UF4 Moxer ocymiecTBnaThes nocpeactBoM peakuuu UOs ¢
razoo6pasHeM propHcThiM BogoponoM (HF) ripu Temneparype 300-500°C.

CrnenuanbHO IMpelHA3HAYEHHBbIE WJIH IOATOTOBJIEHHBIE CHCTEMbI ISl
xonBepcuu UF, B UF;

IMMOSACHUTEJIBHOE 3AMEYAHHME

Konsepcus UF4 B UFg ocyiecTBisercs NOCpeACTBOM IK30TEPMUUCCKOM peaKIMH
c ¢ropom B peakroproi OamHe. UFg KOHOEHCHpYeTCA M3 TOPSYHMX JIETYYHX
ra3oB IIOCPEACTBOM I[POMYCKaHHS IOTOKAa ra3a 4epe3 XOJIOOHYIO JIOBYHIKY,
oxJaxJeHHyo 1o -10°C. [lns npouecca TpeGyeTcs HCTOYHHMK ra3000pasHOro

dropa.
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7.6.

7.7.

7.8.

CnenyMaJbLHO TipeiiHA3HAYICHHbIE WJIM IOATOTOBJEHHbLIE CHCTEMBI Ui
koHBepcuu UF, B Metanau4yeckuil ypan

NOACHHUTEJIBHOE 3AMEYAHHE

Koneepcuss UF;s B MeTalnMyecKuil ypaH OCYLIECTBIAETCS IIOCPEICTBOM €ro
BOCCTAHOBJIEHHS MarHHeM (KpyTHBIE TapTHH) WIH KalbLHEeM (Majible ITapTHH).

PeaKHI/DI OCYIUECTBIIACTCA IIPH TeMnepaTypax BBIIIIC TOYKH IIJIABJICHUA ypaHa
(1130°C).

CrnienMajdbHO TpeNHA3HAYeHHbIe MM TNOATrOTOBJIEHHbIE CHCTEMbI JLJIA
koueepcuu UFg B UO,

NOACHHUTEJIbBHOE 3AMEYAHUE

Kousepcust UFg B UO; MOXET OCYIIECTBIATHCA IMOCPEACTBOM OJHOIO H3 Tpex
npoueccoB. B nepsoM mpouecce UFg BOCCTaHABIMBAaETCS W THUIAPOJIM3YETCS B
UO; ¢ wucnonp3oBaHueM Bojopona u mapa. Bo Bropom mpomecce UFg
THJIPOJIH3YEeTCS PACTBOPEHHEM B BOJE, JUIA OCa)/EHHSA AWypaHaTa aMMOHHSA
nobaBnseTcs aMMHaK, a OMypaHaT BoccraHaBnuBaercs B UO; BoZopoaoM Ipu
temneparype 820°C. Ilpm Tperbem mpouecce razoobpasusie UFs, CO; u NHj
CMEUIUBAIOTCA B BOJE, OCaXJas ypaHMJIKapOOHAaT aMMOHMS. YpaHuIKapOOHAT
aMMOHMS CMEIIMBAETCS C IapOM U BOAOPOAOM mpu Temreparype 500-600°C nns
npousBozcTea UO;.

Konsepcust UFg B UO; yacT0 ocylecTBIseTCsS Ha NEpBOH CTYIIEHH YCTAaHOBKH TI0
M3TOTOBJICHHIO TOIJINBA.

CrieMaJbH0 MpeNHa3HAYEeHHbIe HJIH MOJATOTOB/JEHHbIE CHUCTEMbBI JJIs
xonBepcun UF B UF,

[MTOACHUTEJIbHOE 3AMEYAHUE

Kousepcus UFs B UF4 ocyuiecTBnsercs mOCpPeICTBOM BOCCTAaHOBJIEHHS
BOJIOPOJOM.
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