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Pycckuit
SI3pIk opuruHana: aHMIMACKUNA

[ononHuTenbHbIM NpoToKonN K CornaweHnto
mexay Mcnamckon Pecnyonukon MasputaHma u
MexxoyHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPMMEHEHNN rapaHTnUn B CBA3N C
[loroBopom
O HepacrnpoCcTpaHEHUN A0EPHOro OPYXUS

1. Tekcr J[lomomnurtensHoro mnpotokosna kK Cornamendio Mexay Mcmamckoit Pecry6mukoit
MaspuTanns 1 MexXayHapoJHBIM areHTCTBOM IO aTOMHOM JHEPrHH O NPUMEHCHUM TapaHTHH B
cBsisu ¢ JIOrOBOPOM O HEPACIPOCTPAHCHHH SACPHOTO OPYXKHs BOCIPOM3BOAMTCS B HACTOSIIEM
nokymente Juisi wH(opmanmu Bcex wieHoB. COBET YNPaBISIIOIIMX YTBEPAWI HACTOSIIMH
JlononuutenbHblii npotokon 18 mapra 2003 roma. OH Obu1 nmonnucan B Bene, ABctpus,
2 nrons 2003 rona.

2. B cootBerctBum co crarbeli 17 JIOMOTHUTENBHOTO MPOTOKONIA OH BCTyNuI B cwry 10 gexaOps
2009 ropa,

! Bocipousgeneno B noxymente INFCIRC/78S.



INFCIRC/788/Add.1

IIpunoxxenue

[JononHutenbHbIN NpoTokon K CornaweHunto
mvexay Ncnamckon Pecnybnukon MasputaHus m
MexayHapoaHbiM areHTCTBOM NO aTOMHOW
9HEPrnn o NPUMEHEHUN rapaHTUn B CBA3U C
[loroBopOM O HepacnpoCTpaHEHNU SOEPHOrO
OpPYXus

[TPUHUMAS BO BHUMAHME, uto HWcnamckas PecrnyGnuka Maputanus (B
nanpHeleM nMeHyemast “Masputanueii’”) 1 MexxayHapoIHOe areHTCTBO 110 aTOMHOM 3Hepruu
(B nanbHeimeM wuMeHyemoe "AreHTcTBOM") sBISIIOTCA yyacTHHKaMu CornameHust o
NPUMEHEHUU TapaHTUd B CBS3U ¢ J[OrOBOpOM O HEpacHpOCTpPaHEHHH SAEPHOTO OpYKus (B
nanbHeimeM umenyemoro "CornameHueM O TrapaHTHax''), KOTOpO€ BCTYNHJIO B CHILy
10 nexadpst 2009 roxa;

YUUTBIBAS sxenanue MEXIyHApOAHOTO COOOIIECTBA emie Ooiee YKPENUTh PEXUM
S7IEPHOTO HEPACIIPOCTPAHEHHUSI ITyTEM HOBBILIEHUS AEHCTBEHHOCTH M 3(P(PEKTUBHOCTH CHCTEMBI
rapaHTHii ATeHTCTBA;

HATIIOMUMWHAS, uro AreHTCTBO NpH OCYLIECTBICHUMH TapaHTHH JOJDKHO YYHUTHIBATh
HEOOXOMMOCTb: M30eraTb CO3/1aHMs MPENATCTBUI AKOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pa3BUTHIO MaBpUTaHUH WM MEXKIYHAPOAHOMY COTPYAHHUYECTBY B OOJACTH MUPHOH SIEPHOM
JIeATeNIbHOCTH;  COOJIIOAATh JICMCTBYIOIIME TIOJIOXKEHUsI B OOJAacTH OXpaHbl 3/10pPOBbS,
0e3omacHOCTH, (PU3MICCKOH 3aIIUTHI, a TAKXKE IPYTHE JICHCTBYIONIHE TPEOOBaHUS O€30TTACHOCTH
U [IpaBa OT/JEbHBIX JIMI; U MPUHUMATH BCE MEPBHI 0 3aIUTEe KOMMEPUECKHUX, TEXHOJIOIMYECKUX
¥ TIPOMBIIUICHHBIX CEKPETOB, a TAaKKEe NPYrod KOH(HICHINAIbHOW HWH(OpMAIuH, KOTOpas
CTaHOBUTCS €My U3BECTHOI;

[NIPUHUMAA BO BHUMUMAHUE, u4ro wyacrota mNpoBENEHHS W HHTEHCUBHOCTH
MEpOTIPHSITHH, YKa3aHHBIX B HacToseM [IpoTokoste, Oy Iy T moyIepKUBaThCss HA MUHUMATHBHOM
YpOBHE, COOTBETCTBYIOIIEM II€JHM MOBBIIMICHUS EHCTBEHHOCTH W 3(PQEKTUBHOCTU TrapaHTUN
AreHTCcTBa;

HACTOSAIINM Maputanusi AT€HTCTBO COTJIACHIIUCH O HUYKECTICTYIOIIEM:



CBs3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COT'JIAIIEHUEM O T'APAHTHUAX

Cratps 1

[Tonoxenus CoriamieHus o TapaHTHUAX MPUMCHAKTCA K HACTOAILICMY HpOTOKOJ’Iy B TOH MEpe, B
KaKoW OHH COOTBETCTBYIOT ITOJIOKECHHUAM HACTOSAILICTO HpOTOKOJIa W COBMECTUMBI ¢ HUMU. B ciydae
IIPOTUBOPCUUA MEKAY IOJOXKCHUAMU Cornamenus o rapanTudax W IOJIOKCHUAMU HACTOAIICTO
HpOTOKOJ'Ia MNPUMCHSAIOTCS MOJIOKCHUSA HACTOAIIETO HpOTOKOHa.

HPEJOCTABJIEHUE NTH®OPMALIUHN

Cratpa 2

a. MaBpI/ITaHI/ISI npeaoCTaBIACT AI‘CHTCTBy 3as1BJICHUEC, COACPIKAIIICE:

)

vi)

O6miee onrcanue M HHPOPMAITHIO, YKA3BIBAIOIIYI0 MECTO TIPOBEICHUS OTHOCSTITUXCS K
AACPHOMY TOIUIMBHOMY HHUKITY HAYYHO-UCCICAOBATCILCKUX U OITBITHO-KOHCTPYKTOPCKUX
paboT, He CBSI3aHHBIX C SACPHBIM MATEPHATIOM, OCYIIECTBISEMBIX Te-TN00, KOTOPbIC
(UHAHCUPYIOTCS, MOMYYHIN KOHKPETHOE pa3pelieHie WM KOHTPOIUPYIOTCS I
OCYIIECTBJISIOTCS OT IMCHU MaBpUTaHUH.,

OmpeneneHHy0 ATEHTCTBOM HAa OCHOBE OKHIaeMOTO MOBBIIICHHS ICHCTBEHHOCTH HIIH
3¢ PEKTHBHOCTH U COTJIACOBaHHYIO ¢ MaBpuTaHuei HHPpOpMAIHIO 0 Kacaromencs
rapaHTUi SKCIUTyaTallMOHHOM JEesITETbHOCTH Ha YCTAHOBKAaX M B MECTaX HaXOXICHHs BHE
YCTaHOBOK, I'7Ie OOBIYHO UCIIOIB3YETCS SACPHBI MaTepHal.

OO11ee onmucaHue KKAO0TO 3aHus Ha KX I0H IJIoIaIKe, BKII0Yas €ro UCTIOIb30BaHUE,
1, €CJIM 3TOTO HEAOCTATOYHO - OIMMCAHUE €TO COMEPKUMOTO. DTO OMKCAHHUE BKIIIOYAET
KapTy TaKou IIIOMIAIKHU.

Ornucanne MaciiTada omeparnyii Uit KaXKI0ro MecTa HaXOXKJICHHsI, UMEIOIIEeTO
OTHOIIIEHUE K JIeITeNIbHOCTH, YKa3aHHoU B [Ipunoxkenun I k HacTosemy [IpoTokoiy.

HNudopmanyio, yKa3bpIBaOIIyI0 MECTO HAX0XKICHHUS, SKCIUTyaTal[HOHHOE COCTOSIHUE U
OLIGHOYHBIE TOAOBBIE IPOU3BOICTBEHHBIE MOIIIHOCTH YPAaHOBBIX PyIHUKOB U
000TaTUTENBHBIX YCTAHOBOK M TOPHUEBBIX O0OTAaTUTEIHHBIX YCTAHOBOK M CYIIECTBYIOIIUI
roJI0BOH 00bEM NPOU3BOCTBA TAKUX PYAHUKOB U 00OTaTUTEIBHBIX YCTAHOBOK JJIS
MaspuTanuy B 1ieIoM. MaBpUTaHUs IPEAOCTABISIET 110 3apOCy ATEHTCTBA JaHHBIE O
CYLIECTBYIOILIEM I'0I0BOM 00beMe IIPOU3BOJCTBA OTAEIBHOIO PYAHUKA HIIH
obOoratutensHON yctaHoBKHU. [IpenocraBnenue 3Toit mHPpOpMannuy He TpeOyeT BeJeHHS
nogpoOHOro y4eTa siIEpHOro MaTepuana.

WNudopmaruio 0OTHOCHTEIHHO UCXOTHOTO MaTepuala, KOTOPBIH eIle He JOCTHUT COCTaBa u
YUCTOTHI, KOTOPBIE ACNAIOT €0 MPUTOIHBIM ISl U3TOTOBJICHUS TOIIMBA WIIA U30TOITHOTO
oborarieHns, BKIIOYArOIIyIO:

a) KOJIMYECTBa, XHWMHUYECKHM COCTaB, WCIOIb30BaHUE WJIN MpeAroyiaracMoe
HCIIOJIb30BaHKUE TAKOT'O MaTepHaja, HE3aBUCHMO OT €ro SIIEPHOIO WK HESIAEPHOTO
UCTIOJIB30BaHMA, OIS Ka)XKIOI0 MECTa HaxXxOKAECHUS Ha MaBpuUTaHMU, B KOTOPOM
Takol Marepuajg TMPHUCYTCTBYET B KOJHUYECTBAX, IPEBBIIAIONINX JECATh
METPHUYECKMX TOHH ypaHa W/WIM JBaaUaTh METPUYECKUX TOHH TOpHSA, a VI
JIpyTUX MECT HaXOXKICHUS C KOJMYECTBaMHU Oojee OJHON METPUYECKON TOHHBI -
o0Imiee KOJIM4ecTBO A MaBpUTaHUM B LIE€JIOM, €CIHM 3TO 00Iee KOIMYECTBO
MpPEBBIIIAET JIECSITh METPUYECKUX TOHH ypaHa WM ABAALATh METPUYECKUX TOHH
topusi. IlpemocraBnenue 310l mH(OpManuu He TpeOyeT BeleHHs MOAPOOHOTO
ydera sSAepHOro MaTepuaa;



vii)

viii)

b) KOJINYECTBa, XWMHMUYECKUUA COCTAaB W TNYHKT Ha3HAYEHUS KaXKJIOW HKCIOPTHOMH
IIOCTaBKH U3 MaBpI/ITaHI/II/I TaKOro Marcpuajia Ijid KOHKPETHBIX HEAJACPHBIX ueneﬁ
B KOJMYECTBAX, MPEBBILIAIONINX:

1)  ;ecaTh METpUYECKHX TOHH ypaHa, WM IS TIOCIEe0BATENFHBIX AKCIIOPTHBIX
MIOCTaBOK ypaHa W3 MaBpHUTaHUH B OJHO M TO XKE TOCYyAAapCTBO, Kaxmasl U3
KOTOPBIX MEHEE AECITH METPUUECKUX TOHH, HO CYMMa KOTOPBIX MPEBBIMIACT
JIeCSITh METPUIECKIX TOHH B TE€USHHE TOJIa;

2) IBaIIaTh METPHUYECKMX TOHH TOPHS, WIH IS IIOCIEIOBaTEIbHBIX
SKCIIOPTHBIX MTOCTABOK TOPHUS W3 MaBpUTAaHUU B OJTHO M TO JK€ TOCYIapCTBO,
KaKOass W3 KOTOPBIX MEHee [BajllaTh METPUYEeCKHX TOHH, HO CyMMa
KOTOPBIX MPEBHINIAET ABAIATh METPUIECKUX TOHH B TEUCHHE TO/Ia;

C) KOJIM4YECTBA, XUMHAYCCKUMN COCTaB, MCCTO HAXOXIACHHA B HACTOALICC BpPEMA U
HCIIOJIB30BAHUE WK [MPEANojaraceMoc HMCIOJb30BAHUC KaXka0it HMHOpTHOﬁ
IIOCTAaBKH Ha MaBpI/ITaHI/IIO TAaKOIro MaTepuaia AJIs1 KOHKPCTHBIX HECAACPHBIX ueneﬁ
B KOJIMYECTBAX, NPCBLIMIAIOIINX

1) ACCATH MCTPUUCCKUX TOHH YpaHa, UKW JJIA MMOCICAO0BATCIIbHBIX UMITOPTHBIX
INOCTAaBOK YypaHa Ha MaBpI/ITaHI/I}O, Kaxxaass H3 KOTOPbBIX MCHEC OCCATU
MCTPUYCCKUX TOHH, HO CyMMa KOTOPBIX IPEBBIMACT ACCATH MCTPUUCCKUX
TOHH B TCUCHHC roja,

2) ABaAlaTb MCTPUYCCKHUX TOHH TOpHA, WIH UJIA TOCICAOBATCIIbHBIX
HUMIIOPTHBIX ITOCTABOK TOpHA Ha MaBpI/ITaHI/IIO, KaxXaas U3 KOTOPBIX MEHEE
ABaalaTh METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIACT ABaJAlaTbh
MCETPUYCCKUX TOHH B TCUCHUEC I'OJa,

npu TOM IIOHUMAHHH, UYTO MPCACTABICHUC I/IH(l)OpMaLII/II/I O TakKOM Marepualjie,
MNPpEAHASHAYCHHOM [JIA HEAACPHOI'O HCIIOJIB30BaHHUA, IIOCJIC TOro KakK OH JOCTHUIHET
OKOHYATEeJIbHOU (I)OpMI:I CBOCTO HEAACPHOI'O UCITIOJIb30BaAHNWA, HE Tpe6yeTC$1.

a)  MHpOPMANUIO OTHOCUTEIHHO KOJINYECTB, BUIOB HCIIOJIB30BAHHS U MECT
HaXOXXJCHUS SAEPHOTO MaTepHaa, 0CBOOOXKICHHOTO OT TapaHTHIl B COOTBETCTBHU
co ctarbeit 36 CornaimeHus o rapaHTusx;

b)  uHpOpPMALUIO OTHOCHTENHHO KOJIMYECTB (KOTOpask MOXKET UMETh (OpPMY OLICHOK) H
BUJIOB HCIIOJIb30BaHUS B KAXKIOM MECTe HAXOXJICHUS SJCPHOTO MaTepuana,
0CBOOOXKACHHOTO OT TapaHTHIl B COOTBETCTBUM cO craTheld 35 b) Cornamenus o
rapaHTUsIX, HO elle He HAaXOMAIIErocs B OKOHYATeNbHOH (opMe AJIsl HesiAEpPHOTOo
WCTONb30BaHMs, B KOJHMYECTBAX, IMPEBBINIAIOIINX YKa3aHHbIE B CTaThe 36
Cormamenuss o rapantusx. llpemocraBiieHne 3Toil WHMOpPMamuM He TpedyeT
BEJICHUS MMOIPOOHOTO yueTa siISpHOro MaTepHania.

HNHdopMaro OTHOCUTENFHO MECTa HaXOXKACHHUS WK JanbHeimeil 00paboTKH 0TX0I0B
CpPEIHEro  WIM  BBICOKOTO  YPOBHS  aKTMBHOCTH, COAEPXKAIMX  IUIyTOHHH,
BBICOKOOOOTAIIEHHBIH ypaH WM ypaH-233, B OTHOLIEHHWH KOTOPBIX TPUMEHEHHE
rapaHTuii ObIJIO MPEKpaIIeHO B COOTBETCTBUH cO cTarbeil 11 CormamieHus o rapaHTHsIX.
Jns uenu naHHOTO MYyHKTa "HanbHeidmmas oOpa®oTka"' He BKIIIOYAET IEepEeyImaKOBKY
OTXOJIOB WJHM WX JajbpHeilllee KOHAWUIMOHHPOBAHHWE, HE MpPeayCMaTpUBAIOIIEe
pa3zeneHus 3JIEMEHTOB, I XpaHEHHsI U 3aXOPOHEHUSI.

Crenyromyro  WH(QOpPMAITMIO  OTHOCHUTEIHHO  COTJIACOBAHHOTO  OOOpYIOBaHUA |
HEesIEPHOT0 MaTepuaia, nepedncieHnsix B [Ipunoxenun II:

a) M0 KaKIOW DKCIOPTHOM TOCTaBKe W3 MaBpPHUTaHWHM TAakKOTO OOOpYyIOBaHHUS U
Marepuaa: uAeHTU(UKALKSA,  KOJUYECTBO, MECTO  IPEAINOoJIaraeMoro
KCIIOJIb30BAaHUSI B TOCYJApCTBE-TIOIyYaTeie M JaTa WIM B COOTBETCTBYIOIIHUX
CITyJasx OXHIaeMasi 1aTa SKCIIOPTHOM MOCTABKH;



b) 10 KOHKPETHOMY 3ampocy ATeHTCTBa, TMOJTBEpXKJIeHHe MaBpuTaHHEe Kak
UMIIOPTUPYIOIIUM TOCYNapCTBOM HWH(OPMAIMH, NPEAOCTaBICHHONW ATEHTCTBY
JPYTMM TOCYJIapCcTBOM B OTHOIICHHM SKCIIOPTa TaKOro O00O0pyJOBaHUS U
Marepuaiia Ha MaBpUTaHHUIO.

X) OO6mme 1IaHel Ha MPEACTOANUN NECATUICTHUN TEepPUOJ, HMEIONINE OTHOIIECHHE K
Pa3BUTHIO SIACPHOTO TOIUIMBHOTO IMKJIA (BKIIOYAs IUIAHUPYEMBIE OTHOCSIINECS K
SIIEPHOMY TOILUTMBHOMY LIMKIIY HaYy4YHO-HUCCIEIOBATEIbCKUE U OMBITHO-KOHCTPYKTOPCKHE
paboThI), KOTJa OHH YTBEPXKICHBI COOTBETCTBYIOIINMH KOMIICTCHTHBIMH OpraHaMH Ha
MagpuTaHuu.

MaBpuTaHusi MpUiIaraeT BCE Pa3yMHBIC YCHJIHSA, C T€M YTOObI MPEIOCTaBUTh ATEHTCTBY
CIIeIYIOIY 0 HH(POPMAILIUIO:

1) oOmiee omucaHue W WHGOPMAIHMIO, YKA3hIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIHUXCS K
SJIEPHOMY TOIUTMBHOMY IHKITy Hay4YHO-HCCIIETOBATENECKAX U OMBITHO-KOHCTPYKTOPCKIX
pa60T, HE CBA3AaHHBIX C AOCPHBIM MaT€puaioM, KOTOPLIC KOHKPETHO OTHOCATCA K
o0oraInieHuto, nepepadoTKe SISPHOTO TOTUTUBA UM K 00pabOTKe OTXOA0B CPEIHErO HITU
BBICOKOTO YPOBHSI aKTHBHOCTH, COJIEPKAINX TUTYTOHUH, BBICOKOOOOTAIIEHHBIN YpaH WU
ypaH-233, OCYIIECTBISEMBIX THe-In00 Ha MaBpUTaHHH, HO KOTOpPHIE HE
(UHAHCUPYIOTCS, HE MONYYMJIM KOHKPETHOTO pa3pelieHHs] WM HE KOHTPOJIHPYIOTCS
MagspuTtaHnueil Wi He OCYIIECTBISIOTCS OT UMeHH Maputanuu. [lig menu JaHHOTO
myHKTa "00paboTka" 0TX0M0B CPEAHETO MIIH BRICOKOTO YPOBHS aKTUBHOCTH HE BKITFOUACT
MEPEYMAKOBKY OTXOAOB WJIM HUX KOHAMIHWOHHUPOBAHWUE, HEC IpEaAyCMaTpHUBaromec
paszeneHus SJIEMEHTOB, IS XPaHSHUSI MITH 3aXOPOHCHUSI.

il)  oOmee omucaHWe JEATEIBHOCTH M  CBEACHUS O JIMIIE WIH OpraHHU3alluH,
OCYILECTBISIOMMX TaKylo JESTENbHOCTh B OMNpPEACTCHHBIX ATEHTCTBOM MecTax
HaxXOXKICHUS 3a TpelellaMy IUIOLIAAKH, KOTOpBIE, M0 MHEHHIO ATCHTCTBA, MOTJIH OBl
(YHKIIMOHAIBHO OBITH CBSI3aHBI C IEATENFHOCTHIO Ha 3TOH miomanke. IlpenocraBienue
TakoW WHQOpMAIMH SIBISETCS TPEIMETOM KOHKpeTHOro 3ampoca ArentctBa. OmHa
NPEIOCTABISIETCS B KOHCYJIBTAIIMN C ATEHTCTBOM U CBOEBPEMEHHO.

o 3ampocy ArentcrBa MaBpuTaHMs JaeT YTOUHEHHUS WM pa3bsCHEHUs J1000# nHpopMarm,
IIPENOCTAaBICHHOW B COOTBETCTBUM C HACTOSILIEH CTaThE, B TOM CTEIEHU, B KOTOPOU 3TO UMEET
OTHOILICHUE K IIeJIU TapaHTUil.

Cratpa 3

Magpuranusi npeaocTaBisieT AreHTCTBY B TeueHue 180 jgHeH moOcie BCTYIUICHHS B CHIY
HacTosmiero [Iporokona nHpopMaIHio, 0 KOTOPOI TOBOPHUTCS B cTaThe 2.a.1), iii), iv), V), vi) a),
vii) ¥ X) ¥ B cTaThe 2.b.1).

Mapputanus NpenocTaBisieT ATEHTCTBY J0 15 mas KOKIOTO Toaa OOHOBJICHHYIO
WHPOPMAaIMIO, O KOTOPOH TOBOPHUTCS B IIYHKTE a. BBIIIC, 3a TIEPHOJ, OXBaTHIBAIOIINN
MPEIIIeCTBYIONINY KalleHAapHbId roj. Eciu panee mpemocTaBiieHHas WHGpOpMAIHs 0CTaNach
0e3 m3MeHeHni, MaBpuUTaHHS yBEIOMIIIET 00 3TOM.

Magpputanusa NOpenocTaBisieT AreHTCTBY Jo0 15 mad KOKIOTO Toda WH(OPMAIINIO,
OMpe/C/CHHYI0 B cTaThe 2.a.vi) b) M ¢), 3a TNEpHUOJa, OXBATHIBAIOIIUN IMPEIIICCTBYIOIIHIA
KaJICHAApHbBINA TOJI.

MagBpuTaHusi €XEKBapTaIbHO MPEIOCTABISAET ATCHTCTBY HH(OPMAIIHIO, OMPEICIICHHYI B
crarbe 2.a.ix) a). OTa uHOpMAaIHs MPEOCTABISICTCS B TEUSHHE IIECTHIECATH IHEW IMocie
OKOHYaHMSI K&KIOT0 KBapTasa.

MaBpuTaHusi MPEAOCTaBIAET ATESHTCTBY MH(GOPMAIINIO, OMPEACIICHHYIO B CTaThe 2.a.Viii), 3a
180 mHeit 40 ocymiecTBIEHUS JanbHelmnei oOpaboTrku, W 10 15 masg kaxkzoro rona



nHpopMario 00 HM3MEHEHHSIX MECT HaxOXICHHUS 3a IIepUON, OXBaTHIBAIOIINN
MPEANIECTBYIOIIMI KaJleHIapHbIi TO/I.

Magputanuss u ATEHTCTBO JIOTOBAPUBAIOTCS O BpPEMEHH M YacTOTE NPEJOCTABICHUS
nH()OpMAITIH, OTIPEeIeIICHHON B cTaThe 2.a.1i).

MaspuTaHusi mpeaocTaBisieT ATreHTCTBY MH(OpPMAINIO, ONpeNeNeHHYI0 B cTaThe 2.a.iX) b), B
TEUeHHE MISCTHICCITH THEH Mocie MOCTYIUICHHS 3alpoca 0T ATeHTCTBa.

JONOJHUTEJILHBIN JOCTYII

Cratbs 4

HI/I)KCCJ'ICI[yIOLLICG MNPUMCHACTCA B CBA3M C OCYIICCTBJICHHUCM [JOIMOJHHUTCIBHOTO AOCTYyIla B

COOTBETCTBHUH CO CTaThEH 5 HaCTOAICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT eI MEXaHUCTUYCCKU UJIU CUCTECMATHYCCKU IIPOBEPATH I/IH(i)OpMaHI/IIO, 0
KOTOpOﬁ TOBOPUTCH B CTAThHC 2, OJJHaKO ATEHTCTBO UMEET AOCTYII K:

1) M000MYy MECTy HaXOXICHHUS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.) Wi ii), Ha
BBIOOPOYHOM OCHOBE C LIENbI0 0OECTICUCHHs] YBEPEHHOCTH B OTCYTCTBHU He3asIBIICHHBIX
SIEPHOTO MaTepHaa u A TeIbHOCTH;

il)  moOOMy MECTy HaxOXKACHHs, O KOTOpPOM TOBOPHUTCS B CTarbe 5.b. WIM C., B LEIAX
pellleHus] BOIPOCA, CBSI3aHHOTO C MPAaBHJIBHOCTEIO W TIOJHOTOW WH(OpMAIWH,
MPEJOCTAaBIEHHOH B COOTBETCTBUU CO CTaThell 2 WIM B LENAX yCTpaHEHUs
HECOOTBETCTBUS, CBA3aHHOTO C 3TOM WH(pOPMAIUE;

iii)  JTF00O0MY MECTy HaXOXICHHs, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a.lii) B TOH CTEIeHU, B
KOTOPOM 3TO HEOOXOAUMO ATEHTCTBY JJIs TOATBEPXACHUSA JUIA LEJICH rapaHThil
3asBJIcHUS MaBpUTaHUH O CTaTyCe YCTAHOBKHU WJIM MECTa HaXOXKICHHS BHE YCTaHOBOK,
IJie paHee OOBIYHO UCIIONB30BANICS SIICPHBIM MaTepPHA, KaK CHATBIX C KCILTyaTalluH.

1) 3a UCKIIOYEHHWEM CIy4aeB, YKa3aHHBIX B MYHKTE 1i) HIDKE, ATEHTCTBO HalpaBiseT
MaBpuTanuu npeaBapuTeNbHOE YBEAOMIIEHUE O JOCTYIE MO KpaliHel Mepe 3a 24 Jaca;

ii) B OTHOIIICHWHU JIOCTyIa K JIIOOOMY MECTy Ha IUIOIIAJKe, KOTOPBIM 3ampaniuBaeTcs B
COUETAaHWH C TMOCEHEHISIMH JUIsI TPOBEPKH WH(MOPMAIMU O KOHCTPYKIWUU WIH C
MHCIEKIMUAMH IS CIEIUAJbHBIX Iedeid MIM OOBIYHBIMH HMHCIEKIHMSIMHM Ha DJTOH
IJIOMIAZKE, CPOK IPEeIBAPUTEIHHOTO YBEIOMJICHHS, €CIM ATEHTCTBO oOOpariaeTcs ¢
3arpocoM 00 3TOM, COCTAaBIISIET, TI0 KpaifHel Mepe, JBa Jaca, OJHAKO B HCKITFOUUTEIBHBIX
00CTOATENHCTBAX, MOYKET COCTABUTL MEHEE IBYX YaCOB.

HpCZ[BapI/ITeIILHOG YBECAOMJICHUC HAIIPABIIACTCSA B NHUCbBMCHHOM BHUAC M B HCM KOHKPETHO
YKa3bIBAOTCs NPUYMUHBI JOCTYyIIAa U ACATCIIBHOCTB, KOTOpasA HOJI’KHA OBITh OCYLICCTBJICHA BO
BpEMs TaKOTO JOCTYyIIa.

B criydae Bompoca WM HECOOTBETCTBUS ATEHTCTBO MPEIOCTABIACT MaBpUTAHUH BO3MOXKHOCTh
JaTh Pa3bsCHEHHWE M CIIOCOOCTBOBATH PEIICHUIO 3TOrO BOMPOCA WM YCTPAHCHHIO 3TOTO
HECOOTBETCTBHs. Takas BO3MOXHOCTh OyJeT MPEIOCTABIATHCS O HAINPaBJICHHs 3ampoca O
JIOCTYTIE, €CIU TOJBKO ATEHTCTBO HE COYTET, YTO 3aJepKKa B MPEIOCTABICHHU JOCTYyIIA,
BO3MOXHO, HAaHEeCEeT yIIepO IeH, ¢ KOTOPOW 3ampalinBaeTcsi 3TOT JOCTyn. B mrobom ciydae
ATeHTCTBO HE JcjacTt KaKHAX-JIH0O0 BbBIBOAOB B OTHOLICHWU BOIIPOCA UM HECOOTBETCTBHUA OO TEX
nop, moka MaBpHuTaHuK He Oy/IeT MPETOCTABICHA TaKas BO3MOKHOCTb.

Ecnu ¢ MaBputanuel He TOCTUTHYTO MHOUM JOTOBOPEHHOCTH, JOCTYI OCYIIECTBISETCS TOJIBKO
B TEYEHHE OOBIYHOTO Pabovero AHS.



MaspuTaHusi UIMeeT IPaBO Ha COIIPOBOXKAEHHE HMHCIEKTOPOB ATIEHTCTBA BO BpeMs JOCTyIa
MpeACTaBUTENIMH MaBpUTaHUM TIPU YCIOBHM, UYTO 3TO HE 3aJepXKUBAET BBHIIOJIHEHHE
WHCTIEKTOPaMHU CBOMX (YHKLHUI WM UHBIM 00pa30M HE MPENATCTBYET ITOMY.

Cratba 5
MagpuraHus npeaocTaBisieT ATeHTCTBY JOCTYII K:
1) T000MY MeCTy Ha IUTOIIAIKE;

i)  Jr000My MECTy HaxOXICHHS, OIpeneiIcHHOMY MaBpUTaHHEH B COOTBETCTBHH CO
crarbei 2.a.v)-viii);

iii) mOOOH CHATOM C OSKCIUTyaTalMH YCTAaHOBKE WIIM CHATOMY C DOKCIUTyaTallud MeECTy
Hax0)KJCHUS BHE YCTAHOBOK, IJIe paHee 0OBIYHO MCIOJIB30BANICS SICPHBIA MaTepHrall.

000MY MECTY HaxXOXXIEHHS, OTpeIeICHHOMY MaBpHUTaHUEH B COOTBETCTBUH CO CTaThel 2.a.1),
cTarbeli 2.a.1v), crarbel 2.a.1x) b) wiau cratheit 2.b., MOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MyHKTE a. 1) BHIIIE, MPU YCIOBUU, YTO, €CIM MaBpuUTaHWs HE UMEET BO3MOXHOCTU
NpPEJOCTABUTh TAKOW JOCTyH, MaBpUTaHHUs MpUiaraeT BCE pPasyMHbIC YCHIMS IS
HE3aMeJIUTEIILHOTO YAOBICTBOPCHUS TPeOOBaHNH ATEHTCTBA C TIOMOIIBIO UHBIX CPEICTB.

J000MY MECTY HaXOKICHHsI, OTIpeIe]IeHHOMY ATEHTCTBOM, IIOMUMO TeX MECT HaXOXKICHHS, O
KOTOpPBIX TOBOPUTCS B MYHKTax a. U b. BbILE, B IeNsIX 0TOOpa Mpod OKpysKarolied cpeasl B
KOHKPETHOM MECTE HaXOKACHUS IPU YCIOBHH, UYTO, €CIi MaBpuUTaHUs HE UMEET BO3ZMOKHOCTH
MPEeJOCTaBUTh TakoW JOocTyn, MaBpuTaHUsl TIpuiIaraeT Bce pa3yMHblE YCWINSA JJIs
HE3aMeUIMTEIbHOTO  YIOBJIETBOPEHUsI TpeOoBaHMK ATEHTCTBA B TNPWISKAIIMX MeCTax
HaXO0KJICHUS UIU C TOMOIIBIO HHBIX CPEZCTB.

Cratbs 6
IIpu ocyIecTBACHUH CTaThb 5 ATEHTCTBO MOXKET BBIMOIHATD CIICAYIOIINE BUIbI CATCILHOCTH:

B oTHomIEHHH JOCTYyIa B COOTBETCTBHM CO CTaThel 5.a.1) WM iii): BU3yajdbHOE HAOJIOJCHUE,
0oTOOp MPOO OKPYKAKOIIEH CPEJbl, UCIOIB30BAHUE YCTPONCTB JJIsi OOHAPYKCHHUS Y U3MEPCHUS
pamuainuu; oneyaTbIBAHUE W MPUMEHEHUE JPYTHX HICHTU(QUIMPYIONIMX U YKa3bIBAOIIUX HA
BMEIIATEIILCTBO YCTPOWUCTB, OMPE/ICICHHBIX B JIOMONHUTENBHBIX MOJIOKEHHUSAX; W IPUMCHEHHE
IPYrux OOBEKTHUBHBIX MEp, TEXHHUYECKasl OCYIIECTBUMOCTh KOTOPBIX ObLIA MOATBEPKICHA W
UCIOJIb30BAHUE KOTOPBIX ObUIO coriacoBano CoOBETOM ymopaBistonmx (B JadbHEHIIeM
nMeHyeMbIM "CoBeToM") 1 TTOCIIe KOHCYJIBTAllni MEX Ty ATEHTCTBOM U MaBpUTaHUEH.

B oTHOMEHNN M0CTyIIa B COOTBETCTBUH CO CTaThel 5.a.1i): BH3yallbHOE HAOIOACHHE; MTOICUET
VYETHBIX €IWHUIl SOEpHOT0 Marepuana; Hepaspyllalolue H3MEpeHHs W OoTOop Mpoo;
UCIIOJIB30BaHNE YCTPOMCTB AJsl OOHAapYKEHUS] M H3MEPEHHUs pajualvy; U3yYeHHE YUYETHBIX
JOKYMEHTOB, KacaroIUXCsl KOJIMYECTBA, MPOUCXOKACHUS M Pa3MELICHUS MaTepuana; oToop
mpo0 OKpy)Karomieil cpelapl; M TMpUMEHEHHEe APYyTUX OOBEKTHUBHBIX MeEp, TEeXHHUYEecKas
OCYILIECTBUMOCTh KOTOPBIX OblIa MOATBEPKACHA M UCTIONb30BaHHE KOTOPHIX OBIJIO COTTIaCOBAaHO
CoBeToM U nociie KOHCYJIbTauui Mexay AreHTCTBOM U MaBpuTaHueil.

B oTHOMmIEHNN MOCTYIIa B COOTBETCTBHH CO CTaThel 5.b.: BH3yanmbHOE HAOIIOAEHUE; 0TOOp TIPO0
OKpYy’KaroIel cpenbl; UCTIOIb30BAHUE YCTPOICTB Al OOHApYKEHUSI M M3MEPEHHs pajfaluy;
M3y4eHNE KaCaIOUINXCs TapaHTUH MPOU3BOJCTBEHHBIX U OTTPY30UHBIX YUETHBIX JOKYMEHTOB; U
MpPUMEHEHUE JPYTUX OOBEKTUBHBIX Mep, TEXHHYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOJITBEP’KCHA U UCIIONIb30BaHNE KOTOPHIX OBLIO cornacoBaHo COBETOM U MOCIE KOHCYIbTallUN
MeX1y AreHTCTBOM U MaBpHUTaHUEH.

B oTHoIIEHUM 0CTyNa B COOTBETCTBUU CO CTaThel 5.C.: 0TOOP MPOoO OKpyXkKarolled Cpeibl U B
cllydae, eclii pe3yibTaThl HE TO3BOJSIOT PEIINTh BONPOC WM YCTPAHUTh HECOOTBETCTBHE B
MeCTe€ HaxXOXICHUS, OIpEICICHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaThel S.c.,
WCIOJb30BAHHE B 3TOM MECTE€ HAXOXKJCHUS BU3YAIBHOTO HAOJIOJCHUS, YCTPOWCTB st
oOHapyKeHHUS W U3MEPEHUs paJiallii U MIPUMEHEHHUE 10 COTJIACOBAHUIO MEXy MaBpuTanuen
1 ATEHTCTBOM JIPYTHUX OOBEKTHUBHBIX MEpP.



Cratps 7

a. Ilo mpockbe MaBputranuu AreHTCTBO M MaBpUTaHHS JOTOBApUBAIOTCS B OTHOIICHUU
peryaupyeMoro JAocryna B paMmkax Hacrosmero IIpoTrokona ¢ Leinb0 NpefoTBpalleHus
PAacCKpBITUsI IyBCTBUTEJIBHOW C TOYKHM 3pEHUS] SAIEPHOIO PaclpOCTPaHEHUs HH(POPMAINH,
BBITIOJTHEHUST TPeOOBaHUI 0€30MaCHOCTH WM (U3MYECKON 3alUTHl UK C IEeJIbI0 00ecTIiedeHus
3alIUTBl HaXOIfIIEHCS B YacTHOH COOCTBEHHOCTH MM KOMMEDPYECKHM UyBCTBUTEIBHON
uHpopmaru. Takue [OOrOBOPEHHOCTH HE TPEMATCTBYIOT ATEHTCTBY OCYLIECTBIISThH
JEeSITENbHOCTD, KOTOpasl SIBJIETCA HEOOXO0AUMON IJ1sl o0ecrieueHus yOeIuTeIbHON YBEpEeHHOCTH
B OTCYTCTBUM HE3asBJICHHBIX SIICPHOTO MaTepUalla U JEATEIbHOCTH B COOTBETCTBYIOIEM MECTE
HaXO>KACHUs, BKIIIOYasi PeLICHUe JI000ro BOIpoca, OTHOCSIIETrocs K MPaBUIBHOCTH U MOJHOTE
uHpOpMaIMM, O KOTOPOH TOBOPHUTCS B CTaThe 2, WM YCTPaHEHHE HECOOTBETCTBHUS,
OTHOCSIIErocs K 3Toi nHpopmMaruu.

b. MaBpuTanusi MOXET MpU MPEJOCTaBICHUH MHPOPMAIMH, O KOTOPOW TOBOPHUTCS B CTaThe 2,
UHPOPMUPOBaTh ATEHTCTBO O MECTAaX Ha IUIOIIAAKE WJIM B MECTE HAaXOXKICHHUS, HA KOTOPBIX
MOJKET IPUMEHSTHCS PETyINPYEMBINA JOCTYII.

c. o BCcTymneHHus B CHIIy JEOOBIX HEOOXOMUMBIX JIOMONHUTENBHBIX TOJOXKEHUNA MaBpuUTaHHS
MOXET MPUOETHYTh K PETryJIUPOBAHUIO JOCTYyIa B COOTBETCTBHH C TOJIOKCHHUSIMHU MYHKTA a.
BBIILIE.

Cratpa 8

Huuto B Hactosimem IIporokone He mpemsaTrcTByeT MaBpuTaHMM MPEOOCTABIATH ATEHTCTBY
JOCTYIl K MECTaM HaXOKICHUS B JOIOJHEHHE K Te€M, O KOTOPBIX TOBOPHUICA B CTAaThiX 5 U 9, miuu
MPOCUTH ATEHTCTBO O NMPOBEIEHUH ACSITEIHHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXKIEHHS.
ATEHTCTBO He3aMeJIMTENbHO MpUJIaraeT BCE pa3yMHbIE YCHIIMS IS OCYIIECTBIEHMS ACUCTBUHN B
COOTBETCTBHH C TaKOW MPOCHOOIA.

Cratbs 9

MagBpurtanus npenocTapiasieT ArTeHTCTBY JOCTYH K MECTaM HaXOKICHMsI, ONPEEIEHHBIM ATEHTCTBOM
UIs oTOopa Tpo0 OKpyXKamwIeld cpenbl Ha OOMIMPHOW TEPPUTOPUH, MPH YCIOBHH, YTO €CIH
MaspuTtanus He UMEET BO3MOXXHOCTH MPEIOCTaBUTh TaKOW MOCTYT, TO MaBpuTaHUs TpUIaraeT BCe
pasyMHBIe YCWIHSA Ui YJOBIETBOPEHHS TpeOoBaHMI ATEHTCTBA B aJbTepHATHBHBIX MeCTax
HaXOXKACHHUs. ATEHTCTBO HE 3alpallliBaeT TaKOW AOCTYI O TeX MOp, HOKa 0TOOp Mpob OKpy Karomei
Cpeasl Ha OOMIMPHON TepPUTOPUH M TIPOIIEypHBIE MEPHI AJIS €ro MpoBeAeHus He 0100peHsl CoBeToM
Y HE MPOBEJCHBI KOHCYIbTAIlMN MEX 1y AreHTCTBOM U MaBpHuTaHuei.

Cratps 10
ArenrtcTBo nH(pOpMHUpYeT MaBpUTaHHIO O:

a. ]_—[eﬂTeJ’IBHOCTI/I, OCYHIGCTBHCHHOﬁ B paMKax HaCTOALIETO HpOTOKOHa, BKJIrO4as ACATCIBbHOCTDh B
OTHOILIEHUU JIFOOBIX BOIIPOCOB WJIN HeCOOTBeTCTBI/Iﬁ, KOTOpEBIC ATreHTCcTBO JOBCJIO 1O CBCACHUS
MaBpI/ITaHI/II/I, B IMpcacijiax IMECTUACCATU HHeﬁ nocJjie OCyLICCTBJIICHHUA ATeHTCTBOM 3TOH
JCATCIBPHOCTH.

b. PesynpraTax neATeNbHOCTH B OTHOLIEHMM JIIOOBIX BOMPOCOB WJIM HECOOTBETCTBHIA, KOTOpHIE
ATEHTCTBO JOBEIO 10 CBeJCHUST MaBpUTaHUH, [0 BO3MOKHOCTH CKOpee, HO B JJI0OOM ciydae B
TE4eHHE TPUALATH JHEH IOCIIe MOTyuYeHHs: ATEHTCTBOM 3THX PE3yJIbTaToB.

C. BI)IBOI[aX, KOTOpBIE OHO CACAJI0 B PE3YyJbTaTe CBOCH JCATCIBHOCTH B COOTBETCTBHU C
HaCTOAIIUM HpOTOKOJ’IOM. Takue BBIBOJIBI MMPpEAOCTABIIAIOTCA €KETOAHO.



HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanbHBIll AUpEKTOp yBenomisieT MaBputanuio o0 yTBepxkzaeHHH COBETOM J1I000Tr0
JOJDKHOCTHOTO JiMIa AreHTCTBa B KadecTBE HHCIEKTOpa IO rapaHtusM. Ecim
MaBputanuss He Hu3BelmaeT [ eHepaJbHOTO IUPEKTOpa O CBOEM OTKJIOHEHHH TaKOro
JIOJKHOCTHOTO JIMIA KaK MHCTIEKTOpa Ajs MaBpuUTaHUM B TEUEHUE TPEX MECSIEB IOCIe
MOJy4eHUs] yBemOMJIeHHs 00 yTBepkaeHHH COBETOM, MHCIEKTOpP, O KOTOPOM TaKUM
o0pa3zoM yBenoMieHa MaBpuTaHus, CUNTaeTCs Ha3HAYCHHBIM Ha MaBpUTaHUIO;

i)  I'eHepanbHBIH IUPEKTOp, OEWCTBYS B OTBET Ha Npock0y MaBpUTaHMH WIH TIO
COOCTBEHHON WHHMLIMATHBE, HE3aMEUIMTEIbHO MH(pOpMupyer MaBpuTanuio o0 OT3bIBE
Ha3HaYCHHUs JII000T0 TOJDKHOCTHOI'O JINIA B KAUECTBE MHCIIEKTOpa Ul MaBpUTaHHH.

b. YBCIIOMJIGHI/IC, O KOTOpOM TOBOPUTCAd B IYHKTC a. BBIIEC, CUHUTACTCA IIOJYYCHHBIM
MagpuTanueit yepe3 ceMb HEH MOCie AaThl HAMpaBiIeHUs ATEHTCTBOM TaKOTO yBEIOMIICHUS
MagppuTaHuu 3aKa3HON KOPPECTIOHICHITUEH.

BU3bI
Cratbs 12

Magspuranusi B TEUYCHHE OJHOTO Mecslla IOCie TIONYyYeHHs 3ampoca 00 3TOM B Ciydae
HEOOXOAMMOCTH TPEAOCTABISET yKa3aHHOMY B TakOM 3alpoce Ha3HAaYeHHOMY HHCIEKTOPY
COOTBETCTBYIOIIYI0 MHOT'OKPAaTHYIO BBE3AHYIO/BBIC3AHYIO W/WIU TPAH3UTHYIO BHU3bI, KOTOPKIC
TpeOyroTcst st o0OecriedeHus WHCIEKTOPY BO3MOXKHOCTH Bbe3/la W TpeObIBaHWS HA TEPPUTOPUHU
MaBpuTaHuN B MEJSAX BBITONHEHHS ero/ee GyHkmmid. JItoOble 3ampornreHHbIe BU3bI JCHCTBUTEIHHBI B
TE€YeHHE HEe MEHee OJIHOTO Tojla M B cilydae HEOoOXOAMMOCTH BO30OHOBISIOTCSA B TE€UEHHE TEepHOJa
Ha3HAYCHUS UHCIIEKTOpa Ha MaBpUTaHUIO.

JOIMOJIHUTEJIBHBIE ITOJOKEHUA
Cratpsa 13

a. B Tex cmyuasx, korma MaBpuraHus wWiM ATEHTCTBO YKa3bIBAlOT Ha HEOOXOIUMOCTh
omnpenenuTh B JIOMOMHUTENBHBIX IOJNOXKEHUAX, KaKUM 00pa3oM cIelyeT MPUMEHATh MEpHI,
M3IIOKCHHBIE B HacTosmeM IIpoTtokone, MaBpuTaHus W ATEHTCTBO COTJIACOBBIBAIOT TaKHe
JlonmonmHUTENbHBIE TOJOKEHUS B TEUCHUE JEBSIHOCTa AHEM IMOClie BCTYIUIGHUS B CHIY
HacTosmiero IlpoTokoma wimu, B TeX ciay4asX, KOrJla yKa3aHHEe Ha HEOOXOIWMOCTb TaKHX
JIOTIOTHUTENBHBIX TIOJIOKECHUN TAeTCs TOCIIe BCTYIUICHHS B CHIIy Hacrtosmiero [Iporokoina, - B
TEUCHHUE JICBSHOCTA JHEH MOCTe NaThl TAKOTO YKa3aHUSI.

b. Jlo BCTyIUIeHUS B CHITY JIFOOBIX HEOOXOMUMBIX JIOTIOJTHUTENBHBIX MOJIOKEHUH ATEHTCTBO UMEET
MPaBO MPHUMEHSITh MEPHI, H3I0KEHHbIE B HacTosmIeM [IpoTokore.

CUCTEMBI CBA3N
Cratbs 14

a. MaBpuTanusi AaeT paspeuieHue AreHTCTBY CBOOOIHO HCIONB30BaTh U CIYKEOHBIX Liesiei
CHCTEMBl CBSI3M MEXAYy MWHCIEKTopamMu AreHTcTBa Ha Masputanuu u lleHTpanbHBIMU
YUpEKACHUSIMA ATEHTCTBA W/MIU PernoHansHBIMEU O10pO, BKIIIOYas epeJady B HEaBTOHOMHOM
WIN aBTOHOMHOM peXuMe HH(OpMaluu, IOCTYMAalomeld OT YCTPOMCTB, YCTaHOBJICHHBIX



ATEHTCTBOM B LIEJISIX COXPAaHEHUS W/IITN HaOIIOACHUS WIIK U3MEPEHH, U 00eCTIeYNBAET 3aIUTy
TakoW CBS3U. ATEHTCTBO IOCIE KOHCYJbTalluii ¢ MaBpuTaHHWEH MMEET MPaBO HCIOIH30BAThH
YCTaHOBJICHHBIE Ha MEXIYHAapOJIHOM YPOBHE CHCTEMBI MPSIMOM CBSI3U, BKJIIOUAsl CIyTHUKOBBIE
CHCTEMBI W JpyTHWe BUIBI JajbHEW CBA3H, HE HCIONb3yeMble Ha MaBputanun. [lo mpocnbe
MaBpuTanuu Wi ATEHTCTBa MOAPOOHOCTH, KacaroIIHecs OCYIIECTBICHUS STOTO IyHKTa B
OTHOIIICHWU TIepefayd B HEAaBTOHOMHOM WJIA aBTOHOMHOM peXHUME HWH(OpMAIVH,
MOCTYTAOIIEH OT YCTaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpaHEHHs W/WIKA HaOIIOJCHUS
WU U3MEPEHUS, ONPEAEISIOTCS B JJONOTHUTENBHBIX HOJOKEHUSX.

[Tpu ycTaHOBIIEHHU CBSI3M U Tepenade HHGOpPMAIUH, KaK 3TO MpeIyCMaTpUBaeTcsl B MYHKTE a.
BBINlE, HAUIEXKAIIUM 00pa3oM YUMTBHIBae€TCA HEOOXOOUMOCTb OOECIEeUYEeHHUs! 3aIlUTHI
MH(QOPMAINY, SBIAIOUICHCS OOBEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH YyBCTBUTEIIBHON
WHPOpPMaK WIKM TOH WHPOPMALUK O KOHCTPYKLHMH, KOTOpYH0 MaBpHUTaHUSI CUYUTAET 0CO0O0
YyBCTBUTEJIBHOM.

3AIIUTA KOH(DI/IIIEHHI/IAJIBHOﬁ HH®OPMALUU
Cratps 15

ATEHTCTBO TOJIEPKUBAET CTPOTH pekuM obecrieueHus 3pPeKTUBHON 3alUTHI OT PACKPBITHS
KOMMEPYECKUX, TEXHOJIOTHUECKUX U MPOMBIIIICHHBIX CEKPETOB U JAPYToi KOH(HIESHIIHATFHON
WH(pOPMAITIH, KOTOPhIE CTAHOBATCS €My M3BECTHBIMH, BKIIFOUAs TaKylo MHPOPMAINIO, KOTOpas
CTaHOBHUTCS U3BECTHON ATEHTCTBY B XOJi€ OCYIIIeCTBIeHHs HacTosero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKIHOYACT, B YACTHOCTH, IIOJIOKCHMHA,
OTHOCAIIHUECCS K:

1) 00IIMM TIPUHIIMIIAM U CBSI3aHHBIM C HUMH MEpaM I0 00paIeHnuto ¢ KOHGUACHITHATBHON
uHpOpMAaIHeH;

il)  ycJOBUAM HaiiMa mepcoHalia, KacaroluMcs 3alluThl KOHQUACHIINATbHON HHPOPMAIUH;

iii) mpoueaypam B ClydYasX ~ HApymICHHH  WIM  TPEANOJAaracMbIX  HapyIICHUH
KOH(DHIEHITHATHFHOCTH.

Pexum, O KOTOpOM TOBOPUTCS B TIIyHKTE a. BBIIIE, YTBEP)KAAECTCA U TEPHOIHUECKU
paccmatpuBaeTcs CoBETOM.

IMPUJIOKEHUSA

Cratbps 16

[lpunoxxeHust k Hacrosimemy lIpoTokomy SBISIOTCA €ro HEOThEMJIEMOHW 4YacTbio.  3a
WCKJIIOUeHHEM TIiesieli BHeceHusa momnpaBok B Ilpumoxenus, tepmun "lIporokon", kak oOH
YHOTpeOsieTcsl B HACTOSILEM JOKyMeHTe, o3HavyaeT [Iporokon u [Ipunoxenus, BMeCTe B3sITHIC.

B mepeueHs BUIOB AEATENBHOCTH, yKa3aHHBIX B [Ipmiioskenuu I, u mepedeHs o0opynoBaHus U
Marepuaiia, yka3aHHbBIX B Ilpmroxenun II, CoBeToM MOTYT BHOCHUTHCS TIONPABKH 10
peKoMeHaaIuu co3aanHoi CoBeToM paboueit rpyMIbl SKCIIEPTOB OTKPBITOTO cocTaBa. JIrobas
TaKas MoTpaBKa BCTYIIAET B CHJIY Yepe3 YeThIpe Mecsia nocie ee npuHaTHs CoBEeTOM.



BCTYIUIEHHUE B CLJ1Y

Cratpsa 17

HaCTOSIH_II/Iﬁ HpOTOKOJ'I BCTyNlacT B CUJIy B [ICHb, KOr'Ja AreHTCTBO MOJIYy4YUT OT MaBpI/ITaHI/II/I
IMUCBMEHHOC YBEAOMJICHHUE O TOM, UYTO 3aKOHOJATCIILHBIC W/HMIH KOHCTUTYIIMOHHBIC Tpe6OBaHI/IH
MaBpI/ITaHI/II/I, HeO6XOI[I/IMI)Ie JJ1d BCTYIUICHHUA B CUJTY, BBITIOJTHCHBI.

MaBpI/ITaHI/ISI MOKET B JII000€ BpeMs OO TOT'O, Kak HaCTOSIITUMN HpOTOKOJ'I BCTyIIUT B CHILY,
3ajBUTH, YTO OHA 6y,£[6T MIPUMCHSAITH HaCTOfIH_II/Iﬁ HpOTOKOH Ha BpCMCHHOﬁ OCHOBC.

['eHepanbHBIA TUPEKTOP HE3aMEUTUTENFHO HHPOPMHIPYET BCE TOCYAAPCTBA - WIEHBI ATEHTCTBA
0 JF000M 3asiBJICHUM O MPUMEHEHWM Hactosiero [IpoTokona Ha BPEeMEHHOW OCHOBE U O €ro
BCTYIUICHUH B CHITY.

OIIPEJAEJIEHUSA

Cratps 18
Jns neneit nacrosero [Iporokona:

OTHOC?IIHI/IGCSI K SAACPHOMY TOIUNIMBHOMY THMKIIY HAYYHO-HCCICAOBATCIBCKUEC M OIBITHO-
KOHCTPYKTOPCKHE Da6OTBI 0O3Ha4YaroT ACATCIbHOCTb, KOTOpasd KOHKPETHO OTHOCUTCSH K J'IIO6OMy
ACIICKTY pa3pa60TI<H mnponecca nin CUCTEMbIL I000ro U3 CJICOAYIOUICTO:

- KOHBEPCHH SIICPHOTO MaTepHana,
- oforamieHus sJepHOro MaTepHana,
- M3TOTOBIICHUSI SIEPHOTO TOILIUBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepadOTKH SACPHOTO TOILINBA,

- 00paboTKH (HE BKIIOYas MEPEYNaKOBKM MIM KOHOWLMOHUPOBAHMS, He
IpeayCMaTPUBAIOIIEr0 pa3/ieIeHUs 3JIEMEHTOB, ISl XpaHEHUS UM 3aXOPOHEHUS)
OTXOJIOB CPEIHETr0 WJIM BBICOKOTO YPOBHS aKTUBHOCTH, COAEP)KAIINX IUTyTOHUH,
BBICOKOOOOTAIIEHHBIN ypaH Wiu ypaH-233,

HO HE BKIIIOYAIOT JAEATENbHOCTh, OTHOCSIIYIOCS K TEOPETHYECKHUM WIH (yHIAaMEHTAIHHBIM
Hay9YHBIM HCCJICIOBAHUSIM WIH K HAyYHO-HCCIICTOBATEIBCKUM U OMBITHO-KOHCTPYKTOPCKUM
paboTaM  TO  NPOMBINIUICHHBIM  TNPUMEHEHHSM  PaJlOWU30TOIIOB, MEIUIIMHCKHAM,
THUAPOJIOTHIECKAM U CEIIbCKOXO3AWCTBEHHBIM MNPUMEHEHUSIM, H3YUYCHHIO TIOCIEIACTBHNA IS
3I0POBBS M OKPYXKAOIIEH CPEibl ¥ 110 YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO 00CTYKUBAHMSI.

[lnomanka o3HA4YaeT TEPPUTOPHUIO, TPAHUIBI KOTOPOM ompeneiaeHsl MaBpuTaHuen B
COOTBETCTBYIOIEH WH(OpPMAIMU O KOHCTPYKIMM YCTaHOBKH, BKIFOYAas OCTaHOBJICHHYIO
YCTaHOBKY, a TakK€ B COOTBETCTBYIOIIEH MH(MOPMAIMK O MECTe HaXOXXACHUS BHE yCTaHOBOK,
rie OOBIYHO WCIIONIE3YETCS SIICPHBIN MaTepuall, BKIIOYas 3aKPBITOE MECTO HAaXOXKICHHS BHE
YCTaHOBOK, TI/ie OOBIYHO WCIOJB30BAICS SACPHBIA Marepual (KOTOpbIe OTPaHUYMBAIOTCS
MECTaMH HaXOXXICHHSA, TA€ HMEIOTCA TOopsSdre KaMepbl WIH OCYIIECTBISIACH JEATEIbHOCTD,
CBsI3aHHAs C KOHBepcHeH, oOoralieHWeM, H3TOTOBICHHEM WIH TepepaboTKONH TOIUTUBA).
[Mnomragka BKIFOYAET TAKKE BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIOMSHYTHIMU BBIIIIC
YCTAaHOBKOH WM MECTOM HAaXOXXICHHSA, C IEIbI0 MPEJOCTABICHHUS WM HWCIOIB30BAHUS
CYLIECTBEHHBIX CpEJICTB OOECHeueHHs, BKIIOYas: ropsiuue KaMmepbl Uil 00paboTKU
00Jy4YCHHBIX MaTepHaliOB, HE COJIEPKAIIMX SJCPHBI MaTepHall; yCTaHOBKHU JUIisi 00pabOTKH,
XpaHEHUS] W 3aXOPOHEHHUS OTXOOB; a TaKKe 3JaHWs, CBSA3aHHBIE C COTJIACOBAHHOM
NIeTEeIILHOCTHIO, OTIpeIelIeHHON MaBpHuTaHUel B COOTBETCTBHH CO CTaThel 2.a.1v) BEIIIIE.
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CHATasl ¢ JKCILTyaTallid YCTAHOBKA WM CHITOE C JKCIUTyaTalldd MECTO HAXOXJICHHWS BHE
YCTAHOBOK O3HA4YaroT O0OBEKT HIM MECTO HaX0XAC€HUA, Ha KOTOPBIX ACMOHTHPOBAHBI WA
c/eNIaHbl HEPUTOAHBIMH K 3KCILTyaTaI[ii OCTABIINECS KOHCTPYKIIMU M 000pYA0BaHUE, BAXKHBIC
U1 ee(ero) WCIONB30BaHUSA, TaK 4YTO OHA(OHO) HE HMCHIONB3YETCS IS XpaHCHHS SIACPHOTO
MaTepruaiga U He MOXKET Jajee MCIIOJIb30BAThCs ISl OOpaIIeHHs ¢ SIePHBIM MaTEepUaOM, €ro
00pabOTKH WU MCIIOJIb30BaHUs.

OcTaHOBIICHHAS YCTAHOBKA WM 3aKpbITOC MECTO HAXOXIACHHA BHC YCTAHOBOK O3HA4YarOT
00BEKT MK MECTO HaX0XACHUSA, SKCIUTyaTalusd KOTOPBIX IMPEKpalleHa U U3 KOTOPLIX U3BAT
ﬂI[epHLII‘/'I MaTepuall, HO KOTOPLIC HE CHATLHI C SKCILTyaTalluu.

BricokooOoraieHHbIi ypaH 03HA4aeT ypaH ¢ oborameHueM Mo u3oromy ypan-235 20% wumu
BHIIIIE.

Ot60op 1po0 OKpy’KaOIIEH cpeibl B KOHKPETHOM MECTe HaXOXKICHUS O3HadaeT oTOop Impod
OKpyKaromei cpeapl (Hampumep, BO3AyXa, BOJbI, PACTHUTEIBHOCTH, TOYBBI, 3arps3HCHUN) B
ONpeAeICHHOM ATEHTCTBOM MECTE HAXOXJICHUS M HETOCPEICTBECHHON OJM30CTH OT HETO C
LENBI0 COACUCTBUS ATEHTCTBY B MOATOTOBKE BEIBOJIOB 00 OTCYTCTBUU HE3aSBJICHHBIX SICPHOTO
Marcpuaja 1ujin ﬁ,ﬂepHOﬁ ACATCIIBHOCTH B OTOM OIIPEACIICHHOM MCCTC HaXOXICHU .

Otr6op mpo0 oOKpyKalwIield cpeapl Ha OOIMMPHOW TEPPUTOPHUU O3HAYaeT oTOop TMpod
OKpy’Karolei cpeabl (Hampumep, BO3AyXa, BOJBI, PACTHUTEIBHOCTH, TIOYBBI, 3arps3HCHUN) B
psiie ONMpEICNCHHBIX ATCHTCTBOM MECT HAXOXKICHHS C IEJbI0 CONCHCTBUSA ATEHTCTBY B
MOJITOTOBKE BEHIBOJIOB 00 OTCYTCTBHHM HE3aSBJICHHBIX SIJICPHOTO MaTepualia WM SACpHOU
JISSATEILHOCTH Ha OOIIUPHOMN TEPPUTOPHH.

SnepHBI MaTepuan COTJIaCHO OIPENEICHUI0, TaHHOMY B cTaThe XX YCTaBa, O3HadaeT JII0OoH
WCXOMHBIM MaTepuan WiIN JF000H CIeNMManbHBIN PaCIICTUIIIONMICS MaTtepual. [ epMuH
"HCXOMHBIN Marepuan" He HODKCH TOJKOBATHCS KaK MPUMCHSIOMMICS K pyAe WIH OTXOIaM
pynel.  Jlroboe ompenenenue, manHoe COBETOM B COOTBETCTBHH CO crTaTheil XX YcraBa
AreHTCTBa TOCNE BCTYIUICHHS B CHIIy HacTosiero [IpoTokoia, KOTOpOE pacIIUpseT CIHCOK
MaTepHalioB, CUUTAIOUINXCS HCXOAHBIM MaTepuajoM WM CICHHUATBHBIM PACIIEIUISIONUMCS
MaTepHajioM, BCTYMAaeT B CHJIy B COOTBETCTBUU C HACTOSIIHMM I[IpOTOKOIIOM TOJBKO TOCIE
NpUHATUS MaBpUTaHueH.

YcTaHoBKa 03HAYAET:

1) PEaKTop, KPUTHYECKYI0O COOpKY, 3aBOX MO KOHBEPCHH, 3aBOA IO H3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAaHOBKY, YCTAHOBKY JJIsl pa3feieHus] M30TOMOB MM OTIENbHOE
XpaHWJIHIIE; WU

il)  gr000e MECTO HaXOXKICHHS, TJae¢ OOBIYHO HUCIOJB3YETCS SJCPHBIM Marepuan B
KOJIMYECTBAX, PEBBIMAONIMX OTUH 3(Q(DEKTUBHBIH KAIOTPAMM.

MecTo Hax0KJIEHHS BHE YCTAHOBOK O3HAYaeT JIF0OOH OOBEKT MJIM JIFD00E MECTO HAXOXKIECHU,
KOTOpI)Ie HC SBJISIOTCA YCTaHOBKOfI, n rae OGI)I‘IHO I/ICHOJ'II)SYCTCSI HZ[CpHBIfI MaTepI/IaJ'I B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h(HEKTUBHOMY KHJIOTpaMMy WM MEHEE.
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COBEPUIEHO B Bene 2 utonst 2003 rozia B IByX 9K3eMIUIIpax Ha apaOCKOM, aHTJIMICKOM H
(bpaHIly3CKOM SI3bIKaX, IPU 3TOM BCE TPHU TEKCTA SBJIAIOTCS PAaBHO ayTEHTHUYHBIMH.

3a UICJIAMCKYVYIO PECITYBJIMKY 3a MEXXIYHAPOJJHOE ATEHTCTBO
MABPUTAHNA: 110 ATOMHOU SHEPTUN:

(noonuco) (noonuco)

Manenun Y Moxrap Hem Moxamen Dabbapaneit
[Tocon Mcnamckoit Pecniy6imku MaBputaHust ['eHepaIbHBIN TUPEKTOP
B bepnune
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ITPUJIOKEHUE I

MNEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATEE 2.a.iv)
HACTOSILEIO ITPOTOKOJIA

i) Usroroenenne poTopHbIX TPYO 1i1st HeHTpUQYT WM cOOpKa ra30BbIX HEHTPUPYT.

PotopHbie TpyObl Jutd HEHTPUQYT O3HAYAIOT TOHKOCTECHHBIE LMWIMHAPHI, ONMMCAHUE KOTOPBIX
npuBenieHo B paznaene 5.1.1 b) [punoxenns 1.

I'a3oBele neHTpUGYrH 03HAYAOT LEHTPU(YTH, ONUCAHUE KOTOPHIX NPHBEICHO BO BBOIHOM
3aMmeudaHuu K paszeny 5.1 Ipunoxenns II.

ii) Usrorosnenne nudPpy3noHHBIX OapbepoB.

Judbdy3nonnbie  Oapbepbl 03HAYAIOT TOHKHE IIOPUCTHIC (UILTPHI, OIMHCAHUE KOTOPHIX
npuBeneHo B pazzaene 5.3.1 a) [punoxenus 11.

i) Wsrorosnenue wim cOopKa CUCTEM, UCTIOIB3YIOIIHX JIA3EPhI.

CucTeMbl, HCHOJB3YIOUIME JIA3ePbl, O3HAYAIOT CUCTEMBI, BKIIOYAIOLINE TE MPEAMETHI,
ONMCaHUe KOTOPBIX IpUBEAEHO B paszaeine 5.7 Ilpunoxenns II.

iV) Hzrorosnenue unu c6op1<a QJICKTPOMAIrHUTHBIX CCIIApaTOPOB U30TOIIOB.

DJIeKTPOMArHUTHBIE CEeMapaTopbl U30TOMOB 03HAYAIOT T€ MPEAMETHI, 0 KOTOPBIX TOBOPUTCS B
pazaene 5.9.1 Ipunoxenus Il U KoTopble coAep)KaT UCTOYHUKU MOHOB, OMUCAHHUE KOTOPBIX
npuBeneHo B pazzaene 5.9.1 a) [punoxenus 11.

V) W3roroBienue uim c6op1<a KOJIOHH WJIH 9KCTPAKIIUOHHOTO O60py,[[OBaHI/I$I.

KOJIOHHBI MM 3KCTPAKIIMOHHOE 000pPYAOBAHHE O3HAYAIOT T€ MPEIAMETHI, OIMUCAHHE KOTOPBIX
mpHuBeAeHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus 1.

vi) WsroroBneHrne pa3ieaUTEIbHBIX COMEN WIM BUXPEBHIX TPYOOK IS a’pOJAMHAMHYECKOTO
oOoraleHus.

PaznenurenbHble comga WM BHUXPEBbIE TPYOKM A a3pOAMHAMHUYECKOTO OOOralieHus
03HAYalT pasJeNuTe]bHbIC COIUIa M BUXPEBBIE TPYOKH, ONHMCAaHHE KOTOPHIX IPHBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [lpunoxenus 11.

vii) M3roToriienne uiau cOOpKa CUCTEM T'eHEpaIlii YPaHOBOM ITIa3MEI.

CucTteMbl reHepallud ypaHOBOM Mja3Mbl O3HAYalOT CHUCTEMbI Ul IEHEpalud YpaHOBOM
T1a3MBbl, OMMCaHHUE KOTOPBIX MpHBeeHo B pazaene 5.8.3 [Ipunoxxenus II.

viii)  M3roToBIIeHWE MTUPKOHUEBBIX TPYO.

LupkoHueBble TpPyObl O3HAYAIOT TPYOBI, ONKMCAaHHE KOTOPBIX TPHBEICHO B paszxaeie 1.6
ITpunoxenus II.



x1)

xii)

xiii)

Xiv)

XV)

IIpon3BOACTBO MIJIM MOBBIIIEHUE KaueCTBa TAAKEIOW BOIBI WU AEUTEPHS.

Tsxenast Boja WU JeHTepuil O3HAYAIOT NCUTEpHl, TSDKEMyI0 BOAy (OKCHUI NeiTepus) u
mo0oe Jpyroe COoeTWHEHWE MeHUTepus, B KOTOPOM OTHOIICHWE YHCIa aTOMOB IEHTepHsl K
YHUCIy aTOMOB Bozopoa npesbimaeT 1:5000.

Usrorosnenue rpaduTa AEPHOIN YUCTOTHI.

I'padut snepHOl YMCTOTHI O3HAYAeT TpauT, YPOBEHb YHCTOTHI KOTOPOTO BBINIE, YEM
o 3
5 MHJUTHOHHBIX 9acTei OOPHOTO SKBUBAJICHTA, a TUIOTHOCTH NpeBhImaeT 1,50 r/cm .

M3roToBieHne KOHTEHHEPOB ISl 00IYyUYEHHOTO TOTLINBA.

KonTeitHep s 06ayYeHHOTO TOIUIMBA O3HAYAET €MKOCTH IS TEePEBO3KU W/HIM XPaHEHUS
OOJy4eHHOTO TOIUTMBA, OOECIEYHBAIOIIYI0 XWMHYECKYIO, TEIUIOBYI0 H PaIvalliOHHYIO
3aIlUTY, a TAKXKE OTBOJT TEIUIA Pacmaia BO BpeMs IIEPEMEIICHUS, IEPEBO3KH U XPAHCHHUS.

N3rotoBieHne peakTOPHBIX YIPaBIAIOMUX CTEPKHEM.

PeakTopHbIC YOPaBNISIONIME CTEPKHU O3HAYAKOT CTEPIKHH, OMUCAHHUE KOTOPBHIX MPUBEACHO B
paznene 1.4 [punoxenus I1.

Usrorosnenue 0€30mMacHBIX C TOYKH 3PCHUA KPUTUIHOCTH 0akoB U pe3CPBYapoOB.

BesomacHble ¢ TOYKM 3peHHS KPUTHYHOCTH OaKW W Pe3epBYaphl O3HAYAIOT Te MPEIMETHI,
ONMCaHue KOTOPBIX NpuBeAeHO B pasaenax 3.2 u 3.4 [Ipunoxenus II.

W3zrorosnenue MammH JUIA py6KI/I O6queHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Mamwebl  juist  pyOku  OOJYYEHHBIX TOIIMBHBIX 3JEMEHTOB O3HAYalOT 00OpyIOBaHUE,
ONMCaHue KOTOPOro npuseaeHo B pazzene 3.1 Ipunoxenus 1.

Coopy>keHHe ropsaux Kamep.

lopsure kaMepbl O3HAYAIOT KaMepy WIM COCIUHEHHBIE MEXIY CO00M Kamephl OO0IUM
00BbeMOM He MeHee 6 M°, CHAG)KEHHBIE 3aIIMTOM, PABHOIN WM MPEBBINIAIONIEH SKBHBAICHT
0,5 M 6GETOHA IUIOTHOCTBIO 3,2 T/cM’ HilH Goyee, YKOMIUICKTOBAHHBIC 00OPYIOBAHHEM IS
MIPOBEACHHUS OTIEPAIlHii C UCIIOIB30BAHUEM JIUCTAHIIMOHHOTO YIIPABJICHUS.




IMTPUJIOKEHUE I1

[NEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHUS 1 HEAJJEPHOI'O MATEPUAJIA JJIA

1.1.

1.2.

OTYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBHU CO CTATBHE! 2.a.ix)

PeakTopsl U peakTopHOE 000py10BaHUE
KomnuiekTHBIE siIepHbIe PeaKTOPBI

SlmepHble  peakTOpBl,  CIIOCOOHBIE  paboTaTh B PEXHME  KOHTPOJIHpYEeMoOn
CaMOTOAJICPKUBAIOLICHCS LEMHOW peakuuu MAEJCHUS, HMCKIIoYas PEeakTOphl HYJIEBOH
MOIIHOCTH, KOTOpBIE OIPENENSIOTCS KaK PEakTOpbl C IMPOCKTHBIM MaKCHMalbHbIM
YpOBHEM NPOU3BOJCTBA IIyTOHMS, He npeBbimIaromuM 100 rpaMMoB B ro/I.

[HOACHUTEJIBHOE 3AMEYAHUE

"SAnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HAXOISIIMECS BHYTPH KOpIyca
peakTopa WM HEIOCPEACTBEHHO IpHUMBIKAIOIME K HEMy, 00OpyJOBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOLIHOCTU B AKTUBHOH 30HE, M KOMIIOHEHTBI, KOTOPBIE OOBIYHO
coJiep)KaT TEIUIOHOCHUTENb MEPBOr0 KOHTYpa aKTHBHOM 30HBI PEaKTOPa, MM BCTYMAIOT C
HHUM B HETIOCPEJICTBEHHBIN KOHTAKT WIX YIIPABIIIOT UM.

He npeamnonaraercs UCKIIOUEHUE PEaKTOPOB, KOTOPhIE HAJISKAIIIUM 00pa3oM MOTJIH ObI
MOJIBEPTHYThCA MOAN(UKANN ISl TPOU3BOJICTBA 3HAYUTEIHHO OONBIIETO KOJIUYECTBA,
yeM 100 rpaMMoB IUIyTOHUSL B TOJA. PeakTopbl, NMpelHa3HAYEHHBbIE IS JIATEIbHOU
OKCITyaTallMi Ha 3HAYUTCJIBHBIX YPOBHAX MOIIHOCTHU, HE3aBHCHUMO OT CTCIOCHHU HUX
BO3MOXHOCTEH MPOU3BOJCTBA ITYTOHHUS, HE PACCMATPUBAIOTCS KaK '"peakToOpbl HYJIEBOU
MOIIIHOCTH".

PeaKToprle Kopmmyca BbICOKOI'0 1aBJICHUSA

Mertannnueckie Kopiyca B cOOpe WJIM MX OCHOBHBIC YacTH 3aBOJCKOIO M3TOTOBIICHHMSA,
KOTOpbIE CIELUUaNbHO INPEJHA3HAYEHbl WM IOATOTOBJICHBI Ul pPa3sMELICHHWS B HHX
AaKTUBHOW 30HBI SJEPHBIX PEaKTOPOB, KaK OHHU oOIpejaeieHbl B MyHKTe 1.1. BhImie, u
CIIOCOOHBIE BBIICPKUBATh pabouee JaBICHUE TEIUIOHOCUTENS IEPBOro KOHTYpa.

[HOACHUTEJIbHOE 3AMEYAHUE

BCpXHHH IJIMTa KOpPIyCca BBICOKOI'0 JAaBJICHUS PCAKTOpPA OXBAThIBACTCHA ITYHKTOM 1.2. xak
OCHOBHas, 3aBOACKOI0 M3rOTOBJICHUA, YaCTh KOPIIyCa BLICOKOI'O JaBJICHUS.

BryTpennue dactum peaktopa (HampuMmep, MOIICPKUBAIOIIAE KOJIOHHBI W  IIIUTHI
AaKTUBHOW 30HBI W JpyTWe BHYTPEHHHE YACTH KOPITyca, HANpaBIAIOMIME TPyObI I
PETYJIHPYIONUX CTEPXKHEH, TEIUIOBBIC JSKpaHbl, NEPErOPOJKH, TPYOHBIC pPEIIETKU
AKTUBHOW 30HBI, IJIACTUHBI AUQQy30pa U T.O.) OOBIYHO TOCTABISIFOTCS MOCTaBITMKOM
peakTopa. B HEKOTOPBIX CiIy4asx OIpe/aeJeHHble BHYTPEHHHE OTOPHBIE KOMIIOHEHTHI
BKJTFOYAIOTCSl B M3TOTOBJICHHE KOPITyCa BBICOKOTO JABJIICHUA. OTH MPEAMETHI SIBIISIFOTCS
JIOCTATOYHO BaKHBIMUA C TOYKH 3pEHHUS OC30MAaCHOCTH W HAJSKHOCTH 3KCILTyaTalluu
peakTopoB (M clemoBaTeNbHO, C TOYKH 3PEHHS TapaHTHIHBIX O0053aTeNbCTB U
OTBETCTBEHHOCTH IIOCTABIIHMKA pPEaKTOpa), 4TOOBI MX IMOCTaBKa BHE PaMOK OCHOBHOTO
COIJIAIIICHHS O TIOCTAaBKE CAMOT'0 peakTopa He craja Obl 0OBIYHON mpakTukoi. [lo3Tomy,
XOTS OTAENbHas IIOCTaBKa OTHX YHUKAJIbHBIX, CIENHAIbHO TpEIHA3HAYCHHBIX U
MMOATOTOBIIEHHBIX, BAXXKHBIX, KPYMHBIX H JOPOTOCTOSIIMX IPEIMETOB HE O0S3aTEIBHO
OyJeT paccMaTpUBaThCs Kak BhIMaaromias u3 cepbl HHTEPECOB, TAKOM CIIOCO0 MOCTaBKH
CUHTAETCS] MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaiuHbI 4715 3arpy3KH U BBITPY3KH PEAKTOPHOI0 TOILIMBA

ManunynsTopHoe 000pyIOBaHUE, CHEIUANBHO MpEeIHa3HAUCHHOE WIHM MOATOTOBICHHOE
JUTS 3arPy3KH WM W3BIICYCHUS TOIUIMBA U3 AJEPHBIX PEaKTOPOB, KaK OHU OIPENEICHEI B
myHkTe 1.1. BBIIE, KOTOpOE MOMKET HWCHOJB30BATHCA, KOT/Ia PEaKkTOp HAXOAWTCSA IIOJ
Harpy3Ko, WM  oO0JaJaeT TEXHUYECKUMH  BO3MOXXHOCTSMH I  TOYHOTO
MO3UIIMOHUPOBAHMUSI WM  OPUEHTHPOBAHWS,  TO3BOJAIOIIMMHU  IPOBOAWTH  Ha
OCTAHOBJIEHHOM pEaKTOpe CIOXKHBIE pabOTHI TO TEperpy3Ke TOILTUBA, MPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TPSMOM TOCTYT K TOTUTUBY.

PeaKToprle YHpaBJadAoumiue CTEPKHU

CrepxHH, CHEIUAIBHO TPEAHA3HAUCHHBIC WM MOATOTOBICHHBIC IS YIPAaBICHUS
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOPaxX, KaK OHH OIpeIeNieHbI B MyHKTE 1.1. BhIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CIO)Ia KE BKIIIOYAKOTCsA, IIOMHUMO 4YacCTH, MOTJIOMIAIOIISH HeﬁTpOHI:I, €C OIIOpHbIC H
MOABCCHBIC KOHCTPYKIHNHU, €CIIU ITOCTABKAa MPONU3BOAUTCS pa3ACJIbHO.

PeakTopHbie TPYOBI BHICOKOI0 1aBJICHUSA

TpyOsl, KOTOpBIE CrIENUaNbHO MpeIHa3HAUCHBl WM MOATOTOBJICHBI Ui Pa3MEIICHUs B
HHUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHUTEJIS IEPBOrO KOHTYpa B PEaKkTopax, Kak OHHU
omnpexneneHsl B myHKTe 1.1. Beimie, mpu pabodeM maBieHHH, npebimatomem 5,1 Mlla
(740 pyHT/KB. OHO¥IM).

upxonueBbie TPYObI

TpyObl wiu cOOpku TPYO M3 METAJUTMYECKOTO IMPKOHHS WM €ro CIUIABOB, 1O BECY
npesbimatontue 500 Kr B TedeHue JIr000ro 12-MecsI9HOro nepruoia, KOTOpbIe CIICIUAIBHO
MpeIHAa3HAYCHBl WM TIOATOTOBJCHBI [JII HWCIIOJB30BAaHHWS B peakTopax, Kak OHH
onpeeseHbl B myHKTe 1.1. BhIllie, ¥ B KOTOPBIX OTHOIICHHE 1O BeCy rayHUS K [IUPKOHHIO
MensbIe uem 1:500.

Hacocsl nepBoro KOHTypa TenJIOHOCHTE IS

Hacocrel, cnenuansHO mpeAHa3HAYCHHBIC WM TMOATOTOBJICHHBIC JUIS TOJACPXKAHUS
IUPKYJISIUY  TEIUIOHOCHUTENS TIEPBOTO KOHTypa SJACPHBIX PEaKTOpOB, Kak OHHU
ompejiesieHbl B myHKTe 1.1. BhIlIe.

[HOACHUTEJIbHOE 3AMEYAHUE

CrenmanbHO TIpeHAa3HAueHHBIE WM TIOATOTOBJIEHHBIE HACOCHI MOTYT BKIIOYATh
CJIOKHBIC, YINIOTHEHHBIC NI MHOT'OKPATHO YIUIOTHEHHBLIC CUCTEMBI 1JIA IPEAOTBPAallICHUA
YTEUKH TEIUIOHOCHUTENS TMEePBOT0 KOHTYpPa, TePMETHYHBIE HACOCH M HACOCHI C CHCTEMaMH
WHEPIHANBHON MacChl. DTO OINpenereHne KacaeTcss HACOCOB, aTTECTOBAHHBIX IO KJIACCY
NC-1 nmu 3KBUBAJICHTHBIM CTaHIApTaM.

HesinepHble MaTepuanbl A1 peakTOpPoOB
HeiiTepuii u Tsxkes1ast Boaa

Heiitepuii, Tsokenas Bona (OKHUChH JeiTepus) M T000e Ipyroe CoenWHEHUE AeUTepusi, B
KOTOPOM  OTHOLIEHHWE JedTepuss K aromMaMm Bojopoja mpesbimaer  1:5000,
MpeaHa3HauYeHHBIEe U1 UCTOJIb30BaHUA B SJEPHBIX PEAKTOpax, KaKk OHU OIpEJENeHbI B
nyHkte 1.1. Bbie, B KonnuecTBax, npesbimaromux 200 KT aTOMOB JedTepus 1uis TI000H
OJTHOHM CTpaHBI-NIOTydaTelsl B TeUeHHE JTI000r0 12-MecsuHOTo MepHoa.



2.2,

AnepHo-uncTblil rpadguT

I'padur, umeronuii CTEEHh YHCTOTHI BHIIIE S5-MIJUTHOHHBIX OOpPHOTO SKBUBAJICHTA, C
TIOTHOCTBIO Gobie ueM 1,50 r/cM’, mpeaHasHAYECHHBIH [T HCIIONB30BAHMS B SACPHBIX
peakTopax, KaKk OHH OIpelIeleHbl B MyHKTe 1.1. BBImIe, B KOJMYECTBAX, MPEBBIIIAOIINX
3x 10* kr (30 MeTpuyecknx TOHH) I JTFOOOH OXHON CTPAHBI-IIONYYATENs B TCUCHHE
m000ro 12-MecsyHOro nepuoa.

[TPUMEYAHUE

g meneit SKCTIIOPTHOTO KOHTPOJIS MPAaBHTENBCTBO OMpPENEINsAeT, OyIyT JH AKCIOPTHHIE
MapTUU COOTBETCTBYIOLIETO BBIIIIEyKa3aHHBIM XapaKkTepUCTUKaM rpadura
UCIIOJIB30BAThCS B SIACPHBIX PEAKTOPAX.

YcTaHOBKH /151 1epepadoTKU 00/1y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB M 000pPy10BaHuUe,
CHelUaJIbHO NPeJHA3HAYEHHOE WU IOAr0TOBJIEHHOE IJIsl 3TOr0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke OOJYYEHHOTO SAEPHOTO TOIUIMBA IUIYTOHWH M ypaH OTAEISIOTCA OT
BBICOKOAKTHUBHBIX MPOYKTOB JeNIEHUS U JPYTUX TPAHCYPAHOBBIX 3JIEMEHTOB. JlJis Takoro
pazaeneHuss MOryT MCIIOJIb30BaThCs PA3INYHBIE TEXHOJOTHYECKHE npoeccsl. OgHaKo co
BpemeHeM mnponecc "llypekc" cran Hanbosee pacpoCTpaHEHHBIM M IPUEMIIEMBIM. DTOT
IPOLIECC BKIIOYAET PACTBOPEHUE OOJYUEHHOTO SEPHOrO TOIUIMBA B a30THOM KHUCIIOTE C
MOCTIEAYIOIIMM BBIJICIEHHEM ypaHa, IUTYyTOHUS W TPOAYKTOB JIENEHHUS SKCTpaKIuen
pacTBOpHTENIEM C OMOIIbI0 TpHOyTHIdocdaTa B OpraHuuecKoM pazdaBuTee.

TexHOIOTHYIECKHE TPOIECCH Ha pa3IMIHBIX ycTaHoBKax Tuma "Ilypekc" aHamoTHIHBI U
BKJIIOYAIOT: HU3MENbYCHUE OONyUCHHBIX TOIUIMBHBIX JJIEMEHTOB, PACTBOPEHHUE TOILIMBA,
SKCTPAKIMIO PACTBOPUTEIIEM U XPAHECHUE TEXHOJIOTHUECKON KUAKOCTU. MOXKET UMEThCS
TakKe 00OpyIIOBaHME IS TEIJIOBOM JEHWUTpAllMd HUTpaTa ypaHa, KOHBEPCHH HUTpaTa
TUTYTOHHUS B OKHCH WJIM METAJlI, a TaKkkKe IS 00paboTKH KUAKUX OTXOJOB, COIEPKAIINX
NPOAYKTHI JIENCHUS, A0 TOJNydYeHHsS (OPMBI, NPUTOTHON I TPOJODKUTEIEHOTO
XpaHEeHUS WIH 3aXOPOHCHUS. OpHako KOHKpPETHBIE THIBl W KOH(UTypamus
000pymOBaHUS, BBHITIONHSIOMETO ATH (YHKIMH, MOTYT pa3indaThCsl Ha Pa3IAIHBIX
ycranoBkax Tumna "[lypekc" mo HECKONBKHM MHpUYMHAM, BKIIIOUAs THUITHI M KOJIHMYECTBO
OOJyYeHHOTO SICPHOTO TOIUIMBA, IMOMJICKAIIETO IepepadoTKe, W IPEanoiaraeMblii
MIPOIECC OCAKICHHUS W3BIIEKAEMBIX MAaTEpHANIOB, a TaKXe IPUHIMIIEI O0ecTedeHNs
0e30macHOCTH M TEXHHUYECKOTO OOCIYXKUBAHUS, TMPUCYIIHE KOHCTPYKIIMH AHHOM
00CTaHOBKH.

"YcTaHoBKa IS mepepabOTKM  OONYYEHHBIX TOIUIMBHBIX dSJEMEHTOB" BKIIOYAeT
000pyZOBaHHE M KOMIIOHEHTBHI, KOTOpbIE OOBIYHO HAXOIATCS B IPSIMOM KOHTAaKTIe C
OOJy4eHHbIM TOIJIMBOM M OCHOBHBIMH TEXHOJIOTUYECKUMH TOTOKaMH SIEpHOTO
Marepuaia U NPOAYyKTOB AEJICHUS, U HETIOCPEICTBEHHO YIIPABIISIOT UMH.

OTH TPOIECcCH, BKIIOYAsi MOJHBIE CUCTEMBI JJIsI KOHBEPCHH IUTYTOHHS W ITPOM3BOJICTBA
METaJUTIYECKOTO TUTYTOHHUS, MOTYT OBITh MICHTU(QHUIMPOBAHEI [0 MepaM, TPUHHUMAEMBIM
JUIL TIPEJOTBPALICHUS! OMAacCHOCTEW B CBSI3M C KPUTHYHOCTHIO (HAIpuUMep, MepamH,
CBSI3aHHBIMH C T€OMETpHeli), 00IydeHneM (HampuMmep, IMyTeM 3allUThl OT OOMydYeHUs) U
TOKCHYHOCTBIO (HalipuMep, MEpaMHu 110 YACP:KaHHIO).

[IpenmeTsr 000pyAOBaHUS, Ha KOTOpBIC, KaK CUUTACTCS, PACHPOCTPAHSACTCS 3HAUYCHUC
(dpa3er "u obopynoBaHWE, CIENUAIbHO IPEIHA3HAYCHHOE WM IOATOTOBJICHHOE" IS
nmepepaboTKN 00TyUEHHBIX TOTUTUBHBIX 3JIEMEHTOB, BKITIOYAIOT:



3.1.

3.2

3.3.

Mamunbl AJ1s1 pyOKH 00/1y4eHHBIX TOIUIUBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

Orto o0opyaoBaHHME HCHOJB3YeTCS M BCKPBITHS OOOJOYKH TOIUIMBA C IIEJIBIO
MOCTIEAYIOMIETO PACTBOPEHUS] OONydeHHOro snepHoro Martepuama. Kak mpasuio,
UCTIONIL3YIOTCS CIIEIMAIbHO MpeAHa3HAYEeHHbBIE, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasia
YCTPOMCTBA, XOTS MOXET HCIOJIb30BaThCsI W Oojee coBeplieHHOe 000pyJOBaHHE,
HaTIpUMeDp Ja3ephl.

JucrtaHunoHHO ynpaBisgeMoe OOOpYIOBaHHWE, CIELUAIBHO IIPEJHA3HAYEHHOE WIN
MOJTOTOBIICHHOE JUISi HCIOJB30BaHHMs HAa YyCTAaHOBKE II0 IepepadoTKe, Kak OHa
olpeneNieHa BbIIE, JUIS PEe3KH, PYOKHM HIM Hape3Kd COOpOK, MyYKOB WIIM CTepIKHEH
00JIy4eHHOT0 AJEPHOI0O TOIIUBA.

JAuccoabBepbl
BBOJHOE 3AMEUYAHUE

B awncconbBepsl OOBIYHO MOCTYHAaeT HW3MENbYCHHOE OTpaboTaBllee TOIUIMBO. B 3Tux
0e30MacHBIX C TOUKH 3PEHUS KPUTHYHOCTH pe3epByapax 00TydeHHBIN AAepHbIH MaTepral
pacTBopsieTcss B a30THOW KHCJIOTE, M OCTaloluecs oO0pe3kH 000J0YEeK BBIBOIATCA U3
TEXHOJIOTUYECKOT'O IIOTOKA.

besomacHple ¢ TOYKH 3peHHS KPUTUYHOCTH Pe3epByaphl (HAIpUMeEp, MaJoro JAHaMeTpa,
KOJBLIEBBIE WJIM TPSIMOYTOJIbHBIE pe3epBYyaphl), CHENHAIbHO IpeIHa3HAYCHHBIE WU
MOJTOTOBIIEHHBIE JJII HWCIOJB30BAaHHWS Ha YCTaHOBKE IO TMepepadoTKe, Kak OHHU
OTpeAeNeHbl BHIMIE, IS PAacTBOPEHUS OOJIYYEHHOTO SIACPHOTO TOIUINBA, KOTOPHIE
CIIOCOOHBI  BBIAEP)KUBATh TOPAYYI0, BBHICOKOKOPPO3UOHHYIO JKMAKOCTH M  MOTYT
JUCTAaHIIMOHHO 3arpy>KaThCsl M TEXHUUECKU 00CITy KUBATHCA.

IKCTPAKTOPHI U 000pyI0BaHUeE JJIsl IKCTPAKIIUM PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTOphl € pacTBOpUTENEM IOCTYNMAaeT KaK PacTBOp OOJYYEHHOTO TOILUIMBA W3
JIUCCOJIbBEPOB, TAK U OPraHUYECKUNA PacTBOpP, C MOMOILBID KOTOPOTO Pa3leisioOTCs ypaH,
TUTyTOHUH W TPOAYKTH neneHus. OOopynoBaHWe Ml DKCTPAKIHHA PACTBOPHUTEIEM
OOBIYHO KOHCTPYUPYETCS TaKuM 00pa3oM, 4YTOOBI OHO YIOBJCTBOPSUIO KECTKHM
JKCIUTyaTallMOHHBIM ~TpeOOBaHMSM, TaKUM, KaK JUIMTCNBHBIH CpPOK CIyxObl 0e3
TEXHHYECKOTO OOCTYXMBAHHS WM JIeTKas 3aMEHSEMOCTb, IPOCTOTA B AKCIUTyaTallud U
VIIPABJICHUH, & TAKXKE THOKOCTh B OTHOIIICHUH M3MEHEHUS MTapaMeTpoB Ipoliecca.

CrenManpHO TpeIHa3HAYCHHBIC WM MOATOTOBJICHHBIE 3KCTPAKTOPHI C PACTBOPHTEINIEM,
TakWe, KaK HAacaJO4YHbIe WM IyJbCAMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTOWHBIC
armaparthl WM HEHTPOOSKHbIE KOHTAKTHBIC almaparsl Ul NCTIOIb30BAaHNS Ha YCTaHOBKE
no o0paboTKe OONYYEHHOTO TOIUIMBA. ODKCTPAKTOPHI C PACTBOPHUTENEM JOJKHBI OBITH
YCTOHYMBBI K KOPPO3MOHHOMY BO3ACHCTBHIO a30THOW KHCJIOTBL.  DKCTPAKTOPHI C
pacTBOpUTENEM OOBIYHO H3TOTABIMBAIOTCA C COONIOJCHHEM UpPE3BBIYaifHO BBICOKHX
TpeboBaHmii (BKJIIOYAss TMPUMEHEHHE CHEIUATBHBIX METOMOB CBApKH, HWHCICKIINH,
oOecrieueHHe M KOHTPOJIb KauyecTBa) W3 MaJlOyIJIEPOAMCTHIX HEPKABEIOUIMX CTaseH,
THTaHa, IUPKOHUS WIN IPYTUX BHICOKOKAYECTBEHHBIX MaTEPUAJIOB.
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3.5.

XuMHnyeckue pe3epByaphbl A5 BblIeP:KMBAHUS WJIH XPAaHEHHUS
BBOJHOE 3AMEYAHUE

Ha »sTame skctpakiuu pacTBOpUTENIEM O0pa3yrTCS TPU OCHOBHBIX TEXHOJOTHUCCKUX
MOTOKA JXKUJIKOCTH. Pe3epByapbl Al BBIJCPKUBaHUS WM XPAHEHUS HUCIOJB3YIOTCS B
JanpHeHe 06paboTKe BCEX TPEX MOTOKOB CIEAYIOIINM 00pa3oM:

a) pacTBOp YHUCTOr0 Aa30THOKHCJIOTO YypaHa KOHICHTPUPYCTCA BbIIIAPDUBAHUCM U
MMPOUCXOAUT IMPOLCCC ACHUTpAUWU, TAC OH IMPEBPAIACTCA B OKCHJ ypaHa. 2TOT
OKCHJ ITIOBTOPHO HCIIOJB3YETCA B ANCPHOM TOIIIIMBHOM ITUKIIC,

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JAENCHHS OOBIYHO KOHLIEHTPUPYETCS
BBIMIADMBAHUEM W XPAHWUTCA B BHJE KOHLEHTPUPOBAHHOW >KHIKOCTH.  OJTOT
KOHIIEHTPAT MOXKET BIOCJIEICTBUU IIPOUTH BBIIApUBAaHUE UK OBITH IPe0oOpa3oBaH
B (hopMy, IPUTOIHYIO JIJIsI XPAHEHUS MM 3aXOPOHEHMS;

C)  pacTBOp YMCTOTO HHUTpaTa IUTYyTOHUS KOHLEHTPUPYETCS M XpaHUTCA [0
MOCTYIUICHUS Ha JajbHEHIINe 3Tanbl TEXHOJOIHYECKOro mpoiecca. B wactHocTH,
pesepByapsl I BBIACP)KMBAHUS WM  XpaHEHHS pPacTBOPOB  IUTYTOHUS
KOHCTPYHUPYIOTCSl TAKMM 00pa3oM, 4TOOBI M30€kKaTh CBA3aHHBIX C KPUTHYHOCTBHIO
mpo0jeM, BO3HUKAIOIUX B Pe3yibTaTe M3MEHEHHH B KOHLEHTPALMH HIH (opMme
JAHHOTO IIOTOKA.

CrenmanbHO TIpeHAa3HAYeHHbIE WM TMOJTOTOBJIEHHBIE pe3epBYaphl AJS BBIICPKUBAHUS
WJIA XpaHEHU NI MCTIOIb30BaHUs Ha YCTaHOBKE 110 TiepepadoTKe 00IydeHHOTO TOTIIHBA.
PesepByaper ansi  BBIACpKMBAHHWA WM XPaHEHUS [OJDKHBI OBITh YCTOHYHMBBI K
KOPPO3MOHHOMY BO3/JE€UCTBUIO a30THOM KUCIIOTHI. Pe3epByapbl ISl BRIAEPKUBAHUS HIIH
XpaHEeHUs OOBIYHO HW3TOTABIMBAIOTCA W3 TaKUX MAaTEpUAIOB, KaK MaJIOyIJIEpOIHCTHIC
HEp)KaBEIOIIME CTald, TUTAaH WM LUPKOHUM WM JApPYyrHe BBICOKOKAYECTBEHHBIE
MaTepHabl. PesepByapel st BBIAEpXKHBAHWS WM XPaHEHHS MOTYT OBITH
CKOHCTPYHMPOBaHBl TakUM 00pa3oM, 4YTOOBI HMX OKCIUIyaTauss ¢ TEXHHYECKOE
oOciTyXVBaHHE MPOW3BOAWINCH JHUCTAHIIMOHHO, W MOTYT HWMETh CIEAYIOIIHe
O0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SIAEPHON KPUTHIHOCTBIO!

1)  OOpHBI SKBHUBAICHT CTEHOK WJIM BHYTPCHHUX KOHCTPYKIMHA paBeH MO MEHbBIIEH
mepe 2%, mudo

2)  IWIMHAPWYECKHE pPe3epByapbl HWMEIOT MaKCUMaNbHBIA  muamerp 175 Mm
(7 mrotimMoB), OO

3)  TpSIMOYTOJBHBINA MM KOJBIICBON pe3epByap UMEET MaKCUMAIIbHYIO IUPUHY 75 MM
(3 mrotima).

CucreMa KOHBePCHH HUTPATa MVIYTOHMS B OKCHJ
BBOJAHOE 3AMEYAHUE

Ha OonpmuHCTBE yCTAaHOBOK MO TepepaboTKe 3TOT KOHEYHBIH MpoIecc BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIyTOHUS B ABYOKHCH IUTyTOHHMS. B YHCIO OCHOBHBIX
omepanyii 3TOro Impolecca BXOMIIT: XpaHEHHE U KOPPEKTHPOBKA HCXOJHOIO
TEXHOJIOTHYECKOTO MaTepHaja, OCaXJCHHE W pa3lciieHne TBEPIOH W KuIKoW (asbl,
NpOKaJIMBaHUe, OOpalleHHEe C MPOAYKTOM, BEHTWISLHUS, OOpalleHHe C OTXOJaMH U
yHpaBJIEHHE POLIECCOM.

3aMKHYThIE CHUCTEMBI, CIICIUAILHO IPEJAHA3HAYCHHBIC WU TOJATOTOBICHHBIC IS
KOHBEPCHU HHUTpATa TUTYTOHUS B OKCHJ TUTYyTOHHS, B YACTHOCTH, 00OPYIOBaHHBIC TAKUM
o0pa3zoM, 9TOOBI M30€KaTh IOCTIIKEHUS KPUTHIHOCTH W PaAMAMOHHBIX 3¢ (HEeKToB, a
TaKXXC CBECTU K MUHUMYMY OITACHOCTHU, CBA3AHHBIC C TOKCUYHOCTBIO.
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5.1.

CucremMa KOHBEPCHM OKCHIA IUTYyTOHHS B METAJLT
BBOJHOE 3AMEYAHUE

DTOT MPOLECC, KOTOPHI MOXKET OBITh CBSA3aH C YCTAHOBKOW MO MepepadOTKe, BKIIIOYACT
(¢TopupoBaHNEe IBYOKHCH IUTyTOHHS, OOBIYHO C TPHUMEHEHHWEM BBICOKOAKTHBHOTO
(TOPUCTOrO BOAOPOAA, C LEIbIO MOJyUeHHUS (TOPUAA Iy TOHMS, KOTOPBIA BIOCICICTBHH
BOCCTAHABJIMBACTCS C TOMOIIBI METANIMYECKOTO KaIbIUsS BBICOKOH YHCTOTHI JI0
MOJTyYeHUS] METAJUTUYECKOTO TUTyTOHHS W (TOpHIa KalblWs B BUAE IIaka. B gucio
OCHOBHBIX OIEpaldii JaHHOTO TIporecca BXOAAT:  (QTopupoBaHHe (HAmpUMep, C
MIpUMEHEHUEM 000pyI0BaHUS, COACPIKAIIETO OJIaropoaHbBIe METaUIbl WIIH 3aIIUIIEHHOTO
MOKPBITHEM W3 HUX), BOCCTAaHOBJCHHE MeTauta (Hampumep, C TNPUMEHEHHUEM
KepaMHYECKUX THUTJIEH), BOCCTAHOBJICHHE IIITaKa, OOpAIeHNe C MPOAYKTOM, BEHTIIISIINS,
oOpallleHHre ¢ OTXOJaMH U YIIpaBJIEHHE MPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIICIHAIbHO IpeIHA3HAYCHHBIE WM MHOATOTOBICHHBIC [UIS
NPOM3BOJICTBA METALIMYECKOTO IUTYyTOHHS, B YACTHOCTH, 00OpYJOBaHHBIE TaKUM
o0pa3oM, 4TOOBI M30EKaTh MOCTMIKCHHS KPUTHUYHOCTH W PAAMANMOHHBIX 3PQEKTOB, a
TaKKe CBECTH K MHHUMYMY OTIAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTEIO.

YcTaHOBKH ISl H3rOTOBJIEHUS TOIJIMBHBIX 3J1EMEHTOB
"V craHoBKa JJIsL U3rOTOBJICHU A TOILJIMBHBIX 3JICMEHTOB" BKIIFOYAET 060py/:[013aH1/Ie:

a) KOTOpPOE OOBIYHO HAXOIUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTMYCCKUM
MTOTOKOM SIIEPHOTO MaTepHalia Wi HelOCPEACTBEHHO 00padaThiBaeT €ro, Uik kKe
YIpaBIseT UM, HITH,

b) KOTOpOE repMETU3UPYET SACPHBIA MaTepuail BHyTPH 000I0UKH.

YcTraHOBKM ISl pa3lejieHHsl H30TONOB YpaHa MW 00OpyI0BaHUe, KpoMme
AHAJTUTHYECKUX NPUOOPOB, CHEeNUATbHO IpeJHAZHAYEHHOE WJIH NOAr0TOBJIEHHOE
JJISL DTOTO

Ipenmersl 000pyOBaHUs, HA KOTOPBIE, KaK CUYMTAETCS, PACIPOCTPAHICTCS 3HAUCHHE
(passl "00opyI0BaHKHE, KPOME aHAIUTHYECKUX TPUOOPOB, CIECIHATILHO MPEIHA3HAYCHHOES
WM TIOJITOTOBIIEHHOE" [T pa3zelicHHsI H30TOMOB ypaHa, BKIIOYAOT B ce0s:

I'azoBble HeHTPUPYrH U Y3JIbI U KOMIIOHEHTHI, CNIENMAJIBHO NpPeAHA3HAYEHHbIE WIH
NMOATOTOBJIEHHBIE 1JI51 HCIIOJIb30BAHUSA B ra30BbIX LeHTPUpYrax

BBOJAHOE 3AMEYAHUE

l"a3oBas neHTpHUdyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HUIMHIPA(OB) AUAMETPOM
or 75 mm (3 moiima) g0 400 mm (16 mIOHWMOB) ¢ BEpTHUKAIbHOW ILIEHTPAIbHOW OCHIO,
KOTOpBIH(e) moMenieH(bl) B BAKYYM H BpaIaeTCA(F0TCI) C BBICOKOW OKPYKHOH CKOPOCTBHIO
nopsnka 300 m/c uimu Gonee. i AOCTHXKEHUST OOJBIIONH CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepHaibl BPallalonIXCsl KOMITOHEHTOB JOJDKHBI UMETh BHICOKOE 3HAYCHUE OTHOIICHUS
OPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpKa u, CIIEAOBATENbHO, OTICIBHBIC €€
KOMITOHEHTBI TOJDKHBI U3TOTOBIISITHCSA C BBICOKOHM CTETIEHBIO TOYHOCTH, YTOOBI pa30anaHc
ObUI MHHUMANBHBIM. B oTnuume oT Apyrux HEeHTpUQYTr ra3oBas HEHTpUPYTa s
oOoramieHusi ypaHa HMMEeT BHYTPH pOTOPHOH KaMephl Bpamaromryrocs(uecs)
neperopoaxy(u) B ¢popMe OUCKa M HENOIBIDKHYIO CUCTeMy moaauu U orBopa rasa UFs,
COCTOSIIYIO IO MEHBIIIeH Mepe U3 TPeX OTIENbHBIX KaHAIOB, ABa U3 KOTOPBIX COEAMHEHBI
C JIOTIATKaMH, OTXOAALIMMHU OT OCH pOTOpa K Nepru(epHitHON YacTH pOTOPHOH Kamepsl. B
BAaKyyMe HaXOAUTCS TAKXe Psii BXKHBIX HEBPAILIAIOIIUXCS 3JIEMEHTOB, KOTOPBIC, XOTS U
UMEIOT OCOOYI0 KOHCTPYKLHMIO, HE CJIOXKHBI B H3TOTOBJICHUH U HE M3TOTOBISIOTCS M3
VHHKaJbHBIX MarepuanoB. LleHTpudykHas ycTaHOBKA, OIHAKO, TpeOyeT OOJIBIIOro
YHuCIa STHUX KOMIIOHEHTOB, TaK YTO HMX KOJIMYECTBO MOXET CIYKHTb Ba)KHBIM
MHIUKAaTOPOM KOHEYHOT'O MCIIOJIb30BaHUSL.

6



5.1.1.

Bpamawomuecss KOMIIOHEHTbI
a) [TomHbIe poTOpHBIE COOPKH:

TOHKOCTEHHbIE LWIMHAPBL WIM PSS COEAWHEHHBIX MEXKAY COOOH TOHKOCTEHHBIX
IIUHIIPOB, U3TOTOBJICHHBIX M3 OJHOTO WK 0OJjee MaTepHalloOB C BBICOKHM 3HAYCHHEM
OTHOIIEHUS TPOYHOCTH K TIJIOTHOCTH, yKazaHHeIXx B [IOSCHUTEJIBHOM
3AMEYAHHWU x Hactosmemy pa3geny. CoeaWHEHWE IHIUHAPOB MEXAy Cco0oit
OCYILECTBISIETCS. IPU MOMOLIM THOKMX CHIb(GOHOB WJIM KOJIEll, ONHCAHHBIX B YacTH
5.1.1. ¢) Hwxke. CoOpaHHBII pOTOP UMEET BHYTPEHHIOIO(KE) MEPEropoIKy(1) U KOHIIEBEIC
y37bl, onrcaHHble B dacTsax S5.1.1.d) u e) Hmke. OpmHako monHas cOOpKa MOXKET OBITH
MOCTaBJICHA 3aKa3YMKY B YACTUYHO COOPaHHOM BHIE.

b) PoTopHnsie TpyOBI:

CrnenmnanbHO TIpeIHA3HAYCHHBIC WM IOATOTOBJICHHBIC TOHKOCTCHHBIC ITHIMHIAPHI C
tommuHoM crenku 12 mm (0,5 mroliMa) Wi MeHee, nuaMeTpoMm oT 75 MM (3 mroitma) 1o
400 MM (16 mIOVIMOB), WM3TOTOBJICHHBIC U3 OJHOTO WM 0OJiee MAaTepHajoB, UMEIOIIUX
BBICOKOE 3HAa4eHHWE OTHOIICHHWS TMPOYHOCTH K  IDIOTHOCTH, YyKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUMU k HacTosiemMy paznemny.

c) Komnpua nnmm cunbdons:

KOMIIOHEHTEHI, cHenuanbHO IpEeIHAa3HAYECHHBIE WM TOATOTOBICHHBIE ISl CO3JaHUS
MECTHOM OIOpBI UII POTOPHOM TpyOBl WJIM COEOUHEHHSA psiia POTOPHBIX TpPYyO.
CunboHbI MPEACTaBIAIOT COOO0M KOPOTKHME LWJIMHAPHI C TOJIIMHOW CTEHKH 3 MM
(0,12 mroiima) wim MeHee, muamerpoMm oT 75 MM (3 mrotima) mo 400 mm (16 groiiMoB),
UMEIOIINX OJWH rop M U3rOTOBJICHHBIE U3 OJHOTO M3 MAaTEPHAJIOB, NMEIOIINX BBICOKOE
3HaY€HHE OTHOIIEHHUS MPOYHOCTH K IUIOTHOCTH, yka3aHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k HacrosiemMy pasaeny.

d) [eperopoxu:

KowmmonenTsr B dopme mucka amamerpoMm ot 75 MM go 400 mm (ot 3 mo 16 mroiimoB),
CIIEITUaIBHO MpeaHa3HAYCHHBIC WITH MOATOTOBIICHHEIC I YCTAaHOBKHA BHYTPH POTOPHOM
TpyObl TEHTPUPYTH C TMETBI0 M30JHUPOBATH BHIMYCKHYIO KaMmepy OT TJIaBHOM
pa3eaUTeNIbHON KaMephbl U B HEKOTOPBIX CIyvasx Uil yiaydieHus: uupkysiauu raza UF,
BHYTPH TJIABHOH pa3IeUTEI-HON KaMephl POTOPHON TPYOBI M M3TOTOBJICHHBIC U3 OJHOTO
U3 MaTepuajoB, MUMEIONINX BBICOKOC 3HAYEHWE OTHOIICHUS MPOYHOCTH K IIJIOTHOCTH,
ykazaaHbix B I[IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmieMy pa3zieiy.

e) BepxHue/HuKHAE KPBIIIKY:

KommioneHTsl B popme qucka nmuamerpom ot 75 mm (3 mrotima) 1o 400 mm (16 aroiimoB),
CHELMAIFHO IpeJHAa3HAYCHHBIE WJINM MOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh AMAaMETPy KOHILIOB POTOPHOM TpyObl u Onaromapsi 3TOMY yIEepKHUBaTh
UF¢ BHYTpH ee. OTH KOMIIOHEHTHI HCIOJB3YIOTCS Ui TOTO, YTOOBI IMOJIEPKUBATH,
yAEpKUBAaTh WIM COJAEpKaTb B ce0e Kak COCTaBHYIO YacThb 3JEMEHTHl BEPXHETro
HNOJIIUIHMAKA (BEpXHAA KpBIIIKA) WM CIY)XUTh B KauyecTBE HECYILIeW YacTu
BPAILAIONINXCS DJIEMEHTOB JJIEKTPOJBUTATENS M 3JIEMEHTOB HI)KHErO IOALIMITHUKA
(HIKHAA KpBIIIKA), U WU3TOTOBISIFOTCSA W3 OJHOTO M3 MaTepUalnoB, MMEIOMIMX BBICOKOE
3HAQUEHUE OTHOUICHUS MPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHUMU k Hacrosiiemy pasaeny.

[NOACHUTEJIBHOE 3AMEYAHUE
Jns Bpammarommxcs KOMIIOHEHTOB LEHTPU(YT HCIOIb3YIOTCS CIACIYOLINE MaTepPHUabl:

a)  MapTEHCHTHOCTApEIOIIHE CTAIN, UMCIOIINE MAKCUMAbHBIH MpeIe MPOYHOCTH Ha
pactsmxenne 2,05 x 10° H/m? (300 000 dyHT/KB. mroiiv) min Gotee;
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b)  adfOMUHHEBBIC CIUIABBI, HMMEIONIME MAaKCHMAIbHBI Tpenesl MPOYHOCTH Ha
pactskenne 0,46 x 10° H/m® (67 000 dynT/KB. mroitm) mim Goiee;

c) BOJIOKHUCTBIE (HUTEMOJ00HBIC) MaTEpPHAlbl, MPUTOIHBIC IS WCIONB30BAHUS B
KOMIIO3UTHBIX CTPYKTYypax M WMEIOIINe 3HAUYCHUS yAETHHOTO MOMAYNS YIPYTOCTH
12,3x 10° M mmm Gomee ¥ MAaKCHMATIbHOrO YACHBHOTO Ipeeia MPOYHOCTH Ha
pacrsxenne 0,3 x 10° M umn Gornee ("yaeabHbIH MOIY/Ib YIPYroCTH" - 3TO MOIYJIb
IOura B H/Mz, JIeJICHHBIA Ha YJEIbHBIA BEC B H/M3; "MaKCUMalIbHBIA yIEIbHBIN
TpeJieNl MPOYHOCTH Ha pacTshKeHHe" - 3TO MaKCHMaJbHBIN TpeeNl MPOYHOCTH Ha
pacTsiKeHHE B H/Mz, JICJICHHBIN Ha YJCIbHBIN BEC B H/v'.

CraTnyecKHe KOMIIOHEHTHI

a) TToaIIMIHUKHN ¢ MAarHUTHOU MOJIBECKOI:

CrenmanbHO  TIpeTHA3HA4YeHHBIE WJIM  TOATOTOBJICHHBIE MOMIIMITHUKOBBIE  y3JIHI,
COCTOSIIIME W3 KOJBIICBOTO MAarHWTa, IMOJBEUICHHOIO B 000iMe, coaepkaiieit
nemndupyomyo cpexy. OOoiima umsroraBimBaercs u3 croiikoro k UF¢ marepuana
(cm. [IOSAICHUTEJNIBHOE 3AMEYAHUE k pasgeny 5.2.). MarHutr coenuHsETCS C
TOJIFOCHBIM HAKOHEYHWKOM FWJIM BTOPHIM MarHWTOM, YCTAaHOBJICHHBIM Ha BEpXHEH
KpBIIIIKE, ONMUCaHHOW B pazgene 5.1.1.e). MarHur MokeT MMeTh (OpMYy KOJbIA C
COOTHOIIICHHEM MEXIy BHEIIHUM © BHYTPEHHHM JHaMETPaM{, MEHBIINM WIIH
paBHbM 1,6:1. Marsutr MoOXeT WuMeTh (opMy, OOSCIEeUHBAIONTYI0 HAYaILHYIO
nporunaemocts 0,15 Ta/m (120 000 emuan CI'C) wim Goniee, WM OCTATOYHYIO
HAMarHU4YeHHOCTh 98,5% wiu Oonee, WM MPOU3BENCHUEC WHAYKIMU HAa MAaKCHMAaJIbHYIO
HampsDkeHHOCTh momst 6omee 80 k[x/m® (10°T'c.D).  Kpome OOBIYHBIX CBOMCTB
MaTepuana, HeOOXOIUMBIM TMPEIBAPUTEIBHBIM YCIOBUEM SIBJIICTCS OIPAaHUYCHUE OYCHD
ManbiMu gonyckamu (Menee 0,1 mm wim 0,004 aroiima), OTKIOHEHHS MarHUTHBIX OCEH OT
TeOMETPUYECKUX Ocell WM o0ecriedeHre 0co00i TOMOTEHHOCTH MaTeprasa MarHuTa.

b) [oammnanky/nemigepsr:

CriennanbHO TIpeHa3HAuYEHHBIE WM TOATOTOBJICHHBIE TOIIUITHUKHY, COJIEpKAIIne y3el
OCBH/YIUTOTHUTEIFHOE KOJBII0, CMOHTHPOBAaHHBIA Ha Aemrmdepe. Ock  00BIYHO
NpeACTaBIsIeT COOON Ba M3 3aKAICHHOMN CTalM C OJHUM KOHIIOM B (hopme Tomycdepsl, U
CO CpEeICTBaMH MOJCOENMHEHUSI K HIDKHEH KpBIIIKE, OMMCaHHOW B pasmene 5.1.1.e), Ha
npyroMm. Bam, ogHako, MOXeT OBITH COEAMHEH C THIPOAMHAMHUYECKHM ITOAIIHITHHKOM.
Kombiio wmmeer ¢opmy Tabnerku ¢ mnonycdepuyeckuM YriayOlieHHeM Ha OJHOU
MOBEPXHOCTH. DTU KOMIIOHEHTHI YaCTO MOCTABISIOTCS OTACIBHO OT nemrdepa.

c) MornekynspHbIe HaCOCHI:

CriernanbHO TIpeTHa3HAYEHHBIE WM TTOATOTOBJICHHBIC IIMIIMHAPHI C BHITOYCHHBIMH WIIH
BBIJJABJICHHBIMH BHYTPH CIUPANbHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTpPH
OTBEpCTHSIMH. THITOBBIMU pa3MepaMH SIBISIOTCS CIEAYIOUINe: BHYTPEHHHN AHaMETpP OT
75 mm (3 mroiima) mo 400 mm (16 mrotiMoB), TommuHa cteHKH 10 MM (0,4 mroiima) wmm
Oomee, ¢ UIMHOW, paBHOW muameTpy wid Oosbmie.  KaHaBku OOBIYHO WMMEIOT
npsSIMOYTOJIBHOE TIOTIepeyHoe ceueHue u riryouny 2 mm (0,08 mrofima) mnu Godee.

d) CraTopsl ABUTaATENEH:

CrierualibHO TIpeIHA3HAYCHHBIC WU TOATOTOBJICHHBIC CTaTOPHI KOJNBIEBOH (OpMBI yis
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mnu PEaKTHBHBIX )
AJIEKTPOJIBUTATENICH MEPEMEHHOTO TOKA I CHHXPOHHOW PabOThI B YCIOBUSIX BaKyyMa B
muana3zone yactor 600-2000 I'm u B amamazone momHocTeit 50-1000 BA. Cratopsl
COCTOSIT M3 MHOTO()a3HBIX OOMOTOK Ha MHOTOCJIOIHOM KEJIE3HOM CePACYHUKE C HU3KHMH
MOTEPSIMH, COCTOSIIIEM U3 TOHKUX IIACTUH, 00BIYHO TommuHoM 2,0 MM (0,08 mroiima) uimu
MEHEe.



5.2.

5.2.1.

e) Kopnyca/mpueMHnkn neHTprudyTH:

KoMmoHeHTsI, crenuanbHO MpeHa3HaueHHbIe UTH TOJATOTOBJICHHbIE IJIS pa3MElIeHHs B
HUX COOpPKM pOTOpHOH TpyObl rasoBoil meHtpudyru. Kopmyc cocTOMT U3 KECTKOTO
MAIMHAPA ¢ ToNmuHOW cTeHKH 10 30 MM (1,2 mroiiMa) ¢ mpenu3noHHO 00paboTaHHBEIMH
KOHIIaMH I YCTAHOBKH TOJANIMITHUKOB U C OJHUM HWIIM HECKONBKUMH (IaHUAMH IS
MoHTaka. OOpaOoTaHHBIE KOHIIBI THapajUledbHBl JAPYTr IPYry W TEPHEeHANKYISAPHBI
MpoJ0JIbHOM ocu nuiauHApa B npegenax 0,05 rpaayca unu menee. Kopmyc Moxker Takxke
MIPEICTABIATH CO00I KOHCTPYKIIHIO SYEHCTOTO THIA ISl pPa3MeIIeHUs] B HEM HECKOJIBKUX
poTtopHBIX Tpy6. Kopiyca u3roraBiamBaroTcs U3 MaTepuaioB, Koppo3uecTokux k UFg,
WM 3alUIIAIOTCS TIOKPBITUEM M3 TAKHX MaTePHAaJIOB.

1) JloBymkw:

CrienaibHO TIpeHA3HAYEHHBIC MM MOJTrOTOBJICHHBIE TPYOKH BHYTPEHHUM JUAMETPOM
1o 12 mm (0,5 mrotima) muis uzBneueHus raza UFg u3 poTopHO#i TpyObl 0 MeTORy TpyOKH
[Turo (T.e. c OTBepcTHEM, HANpaBICHHBIM Ha KPYyroBOW IOTOK Tra3a B POTOPHOH TpyOe, K
npuMepy, MOCPEICTBOM H3rrba KOHIA paJdalibHO PACIIOJIOKEHHON TpyOKH), KOTOpBIE
MOYXHO MIPUKPENUTH K LEHTPaIbHON cHcTeMe M3BJICUeHUs Ta3a. TpyOKH M3TOTOBJICHBI U3
MarepuanoB, KopposuecTolkux K UFe, wniam 3amuimaroTcsi MOKPHITUEM U3 TaKHX
MaTepHaoB.

CnenuaibHO NpeIHA3HAYEHHbIE HJIU NOAT0TOBJICHHbIE BCIIOMOIaTeIbHbIe CHCTEMBbI,
o0opynoBaHHe ¥ KOMIIOHEHTHI [JIs HCMOJb30BAHMA HAa Tra30leHTPU(YKHOH
YCTAHOBKE 10 000rallieHUI0

BBOJHOE 3AMEYAHUE

BcemomoraTenbHble  CHCTEMBI, O0OpyIOBaHHE W KOMIIOHEHTHI Ta30UeHTpH]YKHON
YCTaHOBKM MO OOOTALlICHHIO MPEACTaBISAIOT COO0I CHCTEMBI YCTAaHOBKH, HEOOXOAMMBIE
st nogaun UFe B nenTpudyry, 1uis CBsI3U OTAEIBHBIX LEHTPU(YT MEXay cOOO0MH ¢ LenbIo
o0pa3oBaHMs KacKaloB (WM CTyIEHEH), YTOObl JOCTHYh OoJiee BEICOKOTO 00OTaIIeHUs U
u3Bieub "mpoaykt' u "xBoctel" UFs u3 uentpudyr, a Taxke o0opymoBaHue,
HEoOX0auMOoe ISl IPUBEICHNS B AeHCTBHE HEHTPUGYT WM AJIS YIPaBJICHHUs yCTaHOBKOIL.

O6pryHo UF4 uicapsieTcst U3 TBEPABIX BEILIECTB, MOMEUICHHBIX BHYTPH I0J0TPEBaeMbIX
aBTOKJIABOB, W TIojAaeTcs B ra3ooOpasHodl ¢opme k ULeHTpudyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOoIpoBooB Kackana. "[lpomykt" m "xBocTel" UF¢, mocTymnaromnue u3
neHTpudyr B BHUAE Ta3000pa3HBIX IIOTOKOB, TaKXe IPOXOISAT Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB Kackala K XOJOTHBIM JIOBYLIKaM (paOoTaroluM NpU
temneparype okoso 203 K (-70°C)), riae oHM KOHAEHCHPYIOTCS W 3aTeM MOMEIIAKOTCS B
COOTBETCTBYIOIIME KOHTEHHEPH! U1 TPAaHCIOPTUPOBKM MIM XpaHeHWs. Tak Kak
YCTaHOBKa I10 OOOTAIIEHHIO COCTOMT M3 MHOTHX ThICSY LEHTpU(yr, cOOpaHHBIX B
KacKa/bl, CO3JAI0TCS MHOTOKHJIOMETPOBBIE KOJJICKTOPHBIE TPYOONpPOBOABI KAaCKAIOB C
TBICS'YaMU CBapHBIX IIBOB, IPUYEM CXEMa OCHOBHOM YacTH UX COEIMHEHUII MHOTOKPAaTHO
MIOBTOPSIETCSL. O6opynoBaHue, KOMIIOHEHTBI W CHCTEMBI  TpyOOIpPOBOAOB
M3TOTAaBIUBAIOTCS C COOJIOACGHUEM BBICOKMX TPeOOBAaHH K BaKyyM-TNIOTHOCTH U YHCTOTE
00paboTKH.

CucreMbl moga4yu/cucTeMbl 0TBOAA 'mpoaykTa’ u '"XBOCTOB"

CHGLII/IEIJ'IBHO MNpEAHA3HAUYCHHBIC WU MOATIOTOBJICHHLIC TCXHOJIOTUYCCKUE CHUCTEMEIL,
BKJIIIOYArOMIue:

MHUTAIONIIE ABTOKJIABHI (MM CTaHINH), Uctoib3yeMble 1t nogaun UFg B kackamsrl
uentpudyr npu gasiaenuu no 100 klla (15 ¢hyHT/KB. ArOMM) 1 IpU CKOPOCTH 1 Kr/4
uim Goee;
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5.2.3.
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JIecyOonuMaTopsl (MJIM XOJIOAHBIC JIOBYINKH), UCIOJIb3yeMble i BohiBeaeHUsT UFg
u3 KackajgoB mpu nasieHuu 1o 3 klla (0,5 gynr/kB.oroiim).  lecyOnmumaTopsl
criocoGubI oxnaxaarees 10 203 K (-70°C) u narpeBatbes 10 343 K (70°C);

cTaHuy "mpoaykra" W "XBOcTOB", HWcHONB3yemble M mepememenus UFg B
KOHTENHEPHI.

Orta ycraHoBKa, 000pynoBaHHE M TpPyOONPOBOIBI IOJHOCTHIO H3TOTABIMBAIOTCA U3
croikux k UFg MarepumanoB wim  3alIMIIAIOTCS  TOKPBITHEM W3 HUX
(cm. TIOSAICHUTEJIBHOE 3AMEUYAHUE x nanHOMY pasmeiy) ¢ COO0IeHHEM BBICOKHAX
TpeOOBaHMH K BaKyyM-IZIOTHOCTH M YUCTOTE 0OPabOTKH.

ManmuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBOI0B

CrenuanbHO TIpefHA3HAUCHHbIE WM IIOATOTOBIEHHBIE CHUCTEMBI TPYOOIPOBOAOB U
KomekTtopoB st yaepxkauus UFs BHYyTpH IeHTpHUQYKHBIX KackaJoB. JTa CeTh
TpyOONpPOBOAOB OOBIYHO MpENCTaBIseT co0oi cucteMy ¢ "TpOWHBIM" KOJJIEKTOPOM, U
Kaxzasi HeHTpu(yra coeUHEHa C KaXIbIM U3 KOJUIEKTOpoB. ClenoBaTeNbHO, cXeMa
OCHOBHOW 4YacTH HX COEIWHEHHS MHOTOKpaTHO TmoBTopsieTcs. (OHa TONHOCTHIO
mroraBiuBaerca u3 croikux Kk UFs wmatepuanoB (cm. IIOSACHUTEJIBHOE
3AMEYAHUME k HacrosimemMy pa3zaeny) ¢ coOM0eHIeM BEICOKUX TPeOOBaHUH K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB A1 UF

CriennanbHO TIpeTHa3HAYECHHBIC WITU MOJATOTOBIICHHBIC MAarHUTHBIE WM KBaJIPYTIOJIBHEIC
MacC-CIEKTPOMETPHI, CITIOCOOHBIC TIPOU3BOIUTE MPSIMOU 0TOOp IPOO IMogaBaeMOM MaccCHI,
"mpoaykra" win "XBOCcTOB" M3 ra3oBbiX MOTOKOB UF¢ u oOnamaromue moiHbIM HAOOpOM
CIICYFOIUX XapaKTCPUCTHUK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTh 1Mo Macce cBbimie 320;

2. comepKarT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBIC K3 HHUXpPOMa HIW MOHEIA HWIN
SalIUIICHHBIC MTOKPBITUEM U3 HUX, WJIN HUKCIUPOBAHHBIC,

3. coJiepKaT NOHU3AIMOHHBIE HICTOYHHUKH ¢ OOMOApAUPOBKOI AIIEKTPOHAMHU;
4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U M30TOMHOTO aHAIIN3A.
IIpeoOpa3zoBaTen 4acTOTHI

[IpeoOpaszoBaTenu 4YacTOTHl (TakKe H3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPEHI),
CHELUAIBPHO MpPEIHA3HAYEHHbIC WM IIOATOTOBIEHHBIC JJIS IHMTAaHUA CTaTOpPOB
JBUTATENeH, ompeAeneHHBIX B moamyHkTe 5.1.2.d), wiam YacTH, KOMIIOHEHTHI W
noAcOOpKM Takux MpeoOpa3oBaTeseidl 4acTOTHI, O00Jajalolmyde MOJHBIM HabopoOM
CIICAYIOIINX XaPaKTEPUCTHK:

1 MHOTO(Da3HBINA BEIX0OJ B Auama3one oT 600 mo 2000 I';

2 BBICOKAsI CTAOMILHOCTH (co cTabunuzanueit yacTothl y4me 0,1%);
3. HU3KHE HeMHEHHbIC UCKakeHus (MeHee 2%);

4 Koa(pGUIMEHT TToNIe3HOTO AeiicTBrs cBbime 80%.
MNOSACHUTEJIbHOE 3AMEYAHUE

[lepeuncnenHoe Bblme 00OpyIOBaHHWE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTaKT C
TexHojorndeckuM razom UFe niam HemocpelncTBeHHO ympasisieT paboToil HeHTpudyr u
NPOXOXKACHUEM Ta3a OT HEHTPUPYTH K HeHTpU(dyTre U U3 Kackaja B KacKaj.

KOppOSHeCTOﬁKHC K UF(, Marepuajibl BKIHOYAIOT HCEPIKABCIOLIYIO CTallb, aJIIOMI/IHI/Iﬁ,
AJTFOMUHUCBBIC CIUIaBbl, HUKCJIb UJIN CIJIABbI, COACPIKALINC 60% u 6ollee HUKE.
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5.3.1.

5.3.2.

5.3.3.

5.34.

CrnennajibHO NMpeJHA3HAYEHHbIE WU TMOATOTOBJIEHHBbIE COOPKH U KOMIOHEHTHI /A
HCI0JIb30BaHMs NPHU ra3oauddy3noHHom odorameHumn

BBOJIHOE 3AMEYAHUE

IIpu  razomuddy3moHHOM  MeTolAe  pa3felieHuss  HM30TONOB  ypaHa  OCHOBHOH
TEXHOJIOTHYECKON COOpPKOH SBIISICTCS CIICIMAIbHBIA TMOPUCTBIH Ta301u(Py3MOHHBINA
Oapbep, TEmIOOOMEHHMK Uil OXJaKICHUS Taza (KOTOPBI HarpeBaeTcst B Ipoliecce
CKaTHsl), YIUIOTHUTEIbHbIC KIAaHbl W  PEryJupyloliue KJIAmaHbl, a TaKke
TpyOOTIPOBOIBI. ITockonpky B razoauddy3MOHHOW TEXHOJOTHH  HCIOIB3YETCS
mectudropucteiii ypan (UFg), Bce o0opynoBaHue, TpyOONpOBOABI W IMOBEPXHOCTH
U3MEPUTEIbHBIX NPUOOPOB (KOTOpBIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3rOTABIMBATECS U3 MATEPUAIOB, COXPAHAIOUIMX CTaOMWiIbHOCTH Ipu KoHTakTe ¢ UFs.
lazoguddy3noHHas ycTaHOBKA COCTOMT U3 psAla TAKUX COOPOK, TaK YTO MUX KOIUYECTBO
MOXeT OBbITh BaXKHBIM TIOKa3aTelleM KOHEYHOTO MpeIHa3HAYCHHUSI.

I'azonu¢¢y3nonnsie 0apbepsbl

a) CrnenmanbHO TpeJHAa3HAYeHHBIE WU IOATOTOBJICHHBIE TOHKHE, TOPHCTHIC
dueTpel ¢ pasmepom mop 100-1000 A (arrcrpem), Tommuuoi 5 MM (0,2 moiimMa) uam
MeHbIlle, a ausi TpyOuareix QopMm gumamerpoM 25 MM (1 mroiiM) WM MEHBIIIE,
W3TOTOBJIEHHBIE U3 METAUIMYECKHUX, IOJIMMEPHBIX MIM KEPAMHUYECKHUX MaTepHalloB,
koppo3uectokux Kk UFg, u

b)  chenuambHO TOATOTOBICHHBIC COCIMHEHHS WM TOPOLIKH JUI W3TOTOBICHUS
Takux GuueTpoB. Takwe coeqUHEHHS M TOPOUIKH BKJIIOYAIOT HUKENIb WM CIUIABBI,
conepxkarme 60% win GoJiee HUKENS, OKCU alfOMUHUS Wik cTolikue K UF¢ moaHOCThIO
(TOpHUpOBaHHbIE YIIIEBOAOPOIHBIE MOTUMEPHI C YUCTOTOH 99,9% wmim Gonee, pasmepoM
gyacTul] MeHee 10 MKM M BBICOKOW OJHOPOTHOCTBIO YacCTHI] MO KPYHHOCTH, KOTOpBIE
CIIEIHAITBHO TIOATOTOBIICHBI VISl H3TOTOBICHNUS ra30aAn(dy3nOHHBIX 6aphepOB.

Kameps! nuddysopos

CrienuaibHO TpEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC TEPMETUYHBIC IHIMHIPUYCCKUE
cocynel nuametrpom 6omee 300 mm (12 mroiimoB) n mwHON 6oiree 900 MM (35 AroiiMoB),
WIM TPSAMOYTOJIbHBIE COCYIIbl CPaBHMMBIX PAa3MEpOB, UMEIOIIME OIWH BIIyCKHON U JABa
BBHIMYCKHBIX TATPyOKa, JUaMETp KaXIOro w3 KOTopbix Oomee 50 mm (2 moiima), uis
MMOMENICHUST B HHUX Tra3oauddy3HoHHBIX OaphepoB, M3TOTOBJICHHBIC M3 CTOMKHX K UFg
MaTCpPUAJIOB WM 3alUIICHHBIC ITIOKPBITUEM U3 HUX, U IPECAHA3HAYCHHBIC 1JI1 YCTAaHOBKU B
TOPU30HTAIBHOM HIIU BEPTUKATHLHOM TIOJIO0XKCHHUU.

Komnipeccopsl 4 ra301yBKU

CriermanbHO TIpeTHA3HAUYEHHBIE WM TIOATOTOBJICHHBIE OCEBBIE, IEHTPOOEKHBIE WIIH
00BEMHbBIC KOMIIPECCOPHI, MM Ta30[4yBKH C MPOM3BOAMTEILHOCTBIO Ha BCoce | M/MHH
wm Oomee UFs w ¢ [1aBneHnmeM Ha BBIXOAE JO HECKONbKHX coTeH klla
(100 dyHT/KB. Hr0itM), TpeaHA3HAYEHHBIC IS TOJTOBPEMEHHON JKCIUTyaTaIlid B Cpeie
UF¢ ¢ »amekTpoaBUTaTelIeM COOTBETCTBYIOIIEH MOITHOCTH WM 0e3 Hero, a TakKkKe
OTJICNbHBIC COOPKU TaKMX KOMIIPECCOPOB U Ta30yBOK. OTH KOMIPECCOPHI U Ta301yBKH
UMEIT mepenaj aAaBieHus oT 2:1 nmo 6:1 u wsroraBnmBarorcsa u3 cTolkumx kK UFg
MaTepHAJIOB WJIM TIOKPHIBAIOTCS UMHU.

YniaorHenus Bpallaomuxcsda BajoB
CHGI_II/IaJ'IBHO NpCAHA3HAUCHHBIC WM IMOATOTOBJICHHBIC BAaKYYMHBIC  YIIJIOTHCHUS,

YCTaHOBJICHHBIE Ha CTOPOHE IOJAa4W W Ha CTOPOHE BBIXOJA I YILUIOTHEHHsA Baia,
COEJMHSAIONIETO POTOP KOMIIPECCOpPA WJIM Ta30[yBKH C MPUBOJHBIM JBUTATENEM, C TEM
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5.3.5.

5.4.

5.4.1.

YTOOBI 00ECIEUNTh HAAEKHYI0 T'€pPMETH3aLUI0, IPEAOTBPAIAIOILYI0 HATCKaHUE BO31yXa
BO BHYTPEHHIOK KaMepy KOMIIpeccopa Wi razofyBkH, KoTopas HanoiaHeHa UFq. Takue
YIUIOTHEHUSI OOBIYHO MPOEKTUPYIOTCS Ha CKOPOCTh HaTekaHHst OyQepHOro raza MeHee
1000 cm’/muH (60 mroiim’/Mum).

TenoooMennuku asa oxjaaxaenus UFg

CrienManbHO MpenHa3sHaYeHHBIE WM NOATOTOBIICHHBIC TEINIOOOMEHHUKH, U3TOTOBJICHHEIE
u3 croiikux Kk UFs mMarepnanoB WM MOKPBITBIE MMHU (32 HCKIIOUYECHHEM HEP)KaBEIOIIEH
CTalM), WIA MeNbl0, WM JIOOBIM COYETAHHEM OSTHX METaUIOB M pAacCUNTaHHBIE Ha
CKOpOCTh  W3MEHEHHWs  JlaBJeHMsA,  oOlpeneisiiomero  yreuky, wmenee 10Ila
(0,0015 ¢ynt/kB. Oroiim) B yac mpu niepernaze nasienus 100 klla (15 ¢yHT/KB. Aroiim).

CrnenunajibHO MpeIHA3HAYEHHbIE UJIH MOAT0TOBJIEHHbIE BCIOMOTaTe/IbHbIE CHCTEMBI,
0o0opyaoBaHMe U KOMIIOHEHTBHI /Jsl MCHOJb30BaHUSI NpPU razoauddysnonHom
oboramieHnu

BBOJIHOE 3AMEYAHUE

BcenomoratensHble CUCTEMBI, 00OpPYJIOBaHME M KOMITOHEHTHI IS Ta30u(y3HOHHBIX
YCTaHOBOK TI0 OOOTaLICHUIO MPEACTABISIOT CO00 CUCTEMBI YCTaHOBKH, HEOOXOIMMBIE
s nogaun UFg B Tazoauddy3noHHy0 COOpKY, AJIS CBSI3U OTAETBHBIX COOPOK MEXKIy
co0oif 1 00pa3oBaHMs KackamoB (WM CTYIICHEH) C IEIbI0 IMOCTEIICHHOTO JOCTHKCHIS
Oornee BBICOKOTO oborameHuss ¥ u3BiaedeHus 'mpoaykra" u "xBoctoB" UFs wu3
MupGy3NOHHBIX  KaCKaJoB. BBuly = BBICOKOWHEPIMOHHBIX  XapaKTEPUCTHK
mhPy3MOHHBIX KacKaloB JI000€ TpephIBaHHE MX pPabOTHl, OCOOCHHO WX OCTaHOBKA,
NPUBOIAT K CEPbe3HBIM mociheacTBusM.  CremoBaTelibHO, Ha Ta30au¢y3UOHHOM
YCTaHOBKE Ba)KHOE 3HAUYEHUE MMEIOT CTPOroe M MOCTOSIHHOE MOJJCp)KaHHE BaKyyma BO
BCEX TEXHOJOTHYECKHX CHUCTeMaxX, aBTOMAaTHYeCKas 3alluTa OT aBapuil W TOYHOE
aBTOMAaTHYECKOE PETyJIMpPOBaHME IMOTOKa raza. Bce 3TO MPUBOIUT K HEOOXOAMMOCTH
OCHAILlCHUS YCTAaHOBKH OONBIIMM  KOJMYECTBOM CIEHHAJIbHBIX H3MEPUTEIbHBIX,
PETYIHPYIONINX U YIPABISIONINX CHCTEM.

O6srya0 UF4 rictiapsieTcs u3 MITMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, W TIOJAETCA
B ra3oo0pa3Hoii ¢opmMe K BXOAHBIM TOYKaM dYepe3 CHCTEMY KOJUICKTOPHBIX
TpyOompoBosoB kackama. "[Ipomykt" u "xBocThl" UFg, mocTymaromiye U3 BBIXOHBIX
TOYEK B BHUAE Ta3000pa3HBIX TIOTOKOB, MPOXOAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOONpPOBOJIOB Kackaga JUOO0 K XOJOIHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM
CTaHIUAM, rie Tra3o00pasHbiii mnoTok UFg cxmkaercs u 3areM MOMEIIaeTcs B
COOTBETCTBYIOIINE KOHTEHHEpHl IUIsl TPAHCIIOPTUPOBKH WM XpaHeHHsA. [loCKOIbKYy
razoauddy3uoHHAs YCTAaHOBKA IO OOOTAIMEHHUI0O UWMEET OOJNBIIOE  KOJHMYECTBO
razoauddy3noHHBIX COOPOK, COOpPaHHBIX B KacKaabl, CO3JAal0OTCsS MHOTOKHJIOMETPOBBIC
KOJUIEKTOPHBIE TPYyOOIPOBOBI KAaCKaJOB C THICSYaMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YacTH WX COEAWHEHHWH MHOTOKPAaTHO TIOBTOPSIETCH. Ob6opynoBanmue,
KOMITOHEHTBl U CHUCTEMBI TPYOOIPOBOJOB M3TOTABIHMBAIOTCS C COOJIIOJCHUEM BBICOKHX
TpeOOBaHMIA K BAKYyM-IDIOTHOCTH M YUCTOTE 0OPaOOTKH.

CucTteMbl Hogavn/cucTeMbl 0TBOAA ''mMpoaykTa'’ u '"XBOCTOB"

CrnenmanbHO TIpPEeNHA3HAYCHHBIE WM TIOATOTOBICHHBIC TEXHOJOTUYECKUE CHUCTEMEL,
cnocoOHbIe padotathk nipu AasieHuu 300 Ila (45 ¢hyHT/KB. q10HM) UM MEHEE, BKIIFOYAs:

MUTAIOIIAE aBTOKJIABBl (MM CHUCTEMBI), HCIoONb3yeMble i momaun UFg B
razoauddy3noHHBIC KaCKaIbl;

necyOauMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONIb3yeMble 1t BeiBereHus: UF
u3 ra30au(Py3MOHHBIX KACKa/lOB;
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

craamuyn cxmwkenns, rae UFg B razoo0paszHoit dopMe M3 Kackama CKUMaeTCs U
OXJIXKAAETCS 10 JKUIKOTO COCTOSHHUS;

CTaHIMHU "mpoaykra" miam "XBocToB", Hcnonb3yeMble ans nepemenieHuss UFq B
KOHTEHHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOA0B

CrenuanbHO TPeIHA3HAYCHHBIC WU MOJTOTOBICHHBIE CHUCTEMBI TPYOONPOBOJOB H
CUCTEMBI KOJIeKTOpoB [utst yaepxkanus UFq BHyTpH razoandy3noHHBIX KacKaloB. JTa
CETh TPyOOIIPOBOOB OOBITHO MIPEICTABIIAET COOOM CHUCTEMY C "IBOMHBIM" KOJIJIEKTOPOM,
IJIe KaKaas siueiiKa COeIMHEHA ¢ KKIBIM U3 KOJIJICKTOPOB.

BakyyMHBbI€e CHCTEMBI

a) CrienManbHO TpeJHA3HAYCHHbIE WM IIOJTOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MarucCTpajvd, BaKYyMHBIC KOJUICKTOPbI W BaKyYYMHBIC HACOCbl IMPOU3BOAUTCIBHOCTBIO
5 m*/mun (175 dyr’/Mun) nmu Goree.

b) BakyymHBIE HACOCHI, CITEIIUANIEHO TpeAHa3HauYeHHBIE JUII paboOThl B cojepKaileit
UF¢ atmocepe u M3roTOBICHHBIC M3 ATIOMHUHHS, HUKEIS WU CIDIABOB, COJEPXKAIIUX
6omnee 60% HUKENS WIK TOKPHITEIE UMU. JTH HACOCHI MOTYT OBITh WJIM POTAIIHOHHBIMH,
WA TIOPIITHEBBEIMH, MOTYT UMETh BBITECHSIOIINE M (PTOPUCTOYTIEPOAHbIE YIUIOTHEHUS, a
TaK)ke B HUX MOTYT IPUCYTCTBOBATH CIIEIHATLHBIC pa00UHe JKUIKOCTH.

CrnenunajbHble CTONOPHBbIE U PeryJUpyIolfe KianaHbl

CrienManbHO MpEIHA3HAYEHHBIC WIM TOATOTOBICHHBIE Py4YHBIE WM aBTOMATUYECKUE
CTOIIOPHBIE U PETYJIHPYIOLINE KIallaHbl CUIb()OHHOTO THIIA, U3TOTOBJICHHBIE U3 CTOMKHX
k UF¢ matepuanos, guamerpoMm ot 40 1o 1500 mm (1,5 mo 59 aroitMoB) 1y1st yCTaHOBKH B
OCHOBHBIX M BCIIOMOTATEeNbHBIX CHCTeMax Ta30Au((Qy3HOHHBIX YCTAaHOBOK IO
00oraIeHuio.

Macc-crnieKTpoMeTpblI/McTOYHUKHN HOHOB s UF,

CriennanbHO TIpeHAa3HAYSHHBIE WK TOATrOTOBJICHHBIE MATHUTHBIE I KBaJpyHOIbHBIE
Macc-CIEKTPOMETPHI, CTIOCOOHBIE TTPOU3BOIUTH MPSIMON OTOOP TPOO MOaBacMOM MacCHI,
"mpomykra" mwin "XBocToB" U3 ra3oBbIX NOTOKOB UF¢ 1 o0manaromue moHEIM HabopoM
CIIEYFOIINX XapaKTEPUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIW MOHCIA WU
3alIUIICHHBIC MTOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COZIepKaT HOHU3ALUOHHBIE HCTOYHUKU C OOMOApINPOBKOMH AIIEKTPOHAMH;
4. COAEPIKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO 711 U30TOIIHOIO aHAJIN3A.
[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBIA KOHTAKT C
texHonorndeckuM razoM UFs, mmbo HEmocpeACTBEHHO pPEryiHpyeT IMOTOK B Ipenenax
Kackazaa. Bce MMOBEPXHOCTHU, KOTOPHLIC BCTYIAIOT B KOHTAKT C TCXHOJOTHYCCKHUM Ira3oMm,
LEJINKOM M3roTaBiuBaroTcsa u3 croikux Kk UFg MmaTepuanoB unm nokpeiBatorcs umu. [s
meNneld  pas3fenoB, OTHOCSAIMXCH K Ta30au¢(y3nOHHBIM YCTPOICTBaM, MaTepHabl,
koppo3uectoiikue kK UFg, BKIIOYAIOT HEP)KABEIOIIYIO CTallb, allFOMUHUNA, aTlOMUHUEBbBIE
CIUTaBbI, OKCHJI aJJFOMUHUSI, HUKEIIb WU CIUIaBhI, cofepxainue 60% wumu Oojiee HUKENS, a
takke croiikue kK UFg momHOCThIO (hTOpUpOBaHHBIE YTIICBOAOPOIHEIC TOJIUMEPHI.
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5.5.

5.5.1.

5.5.2.

5.5.3.

CrnenuajbHO NMpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMBbI, 000pPy/J10BAHHE M
KOMIIOHEHTbI  JIJIsi  HMCHOOJB30BAaHMA HAa  YCTAHOBKAX  a’POJAMHAMHUYECKOTO
odoraieHus.

BBOJIHOE 3AMEYAHUE

B mpomneccax aspoamHamMuyeckoro odoramieHus cMech razoodpasnoro UFg u serkoro rasa
(BoIOpOX MM TEMHIT) CKUMAETCS U 3aTEM MPOITYCKASTCs 4epe3 pa3AeiAIolIie 3JIEMEHTHI,
B KOTOPBIX HW30TOMHOE pa3JelIeHHue 3aBepIlaeTcs IOCPEICTBOM MOJIYYSHHS OOIBIINX
IIEHTPOOCSKHBIX CHJI TIO TEOMETPHH KPUBOJIIMHEHHON CTEHKH. Y CIEIIHO pa3paboTaHbI aBa
mpoIecca 3TOr0 THIMA: IMPOIEcC COMIOBOTO Pa3/eleHHs U MPOILECC BUXPEBOU TPYyOKH.
Jis o0ouMx MpOIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKajga pas3felieHHs SBISIOTCS
MWIAHAPUYIECKIE KOPIyca, B KOTOPBIX pa3MeEIIeHbl CIICIHAIbHBIE pa3leluTebHbIC
3JIEMEHTHI (COIUIa WM BHXPEBBIC TPYOKH), Ta30BbIE KOMIIPECCOPHI U TEIIIOOOMEHHUKHU
Ul yOaJeHus: o0pa3yromerocs Npu CKaTuu Teria. s adpoArHaMHYECKHX YCTaHOBOK
TpeOyeTcs Hebli psii TAKMX KacKaJlOB, TAK YTO MX KOJHMYECTBO MOXKET CIY)KUTh BAXKHBIM
yKazareneM KOHEYHOTo HCIOJb30BaHMs. IlOCKONBKY B a’poJMHAMHUYECKOM IIPOLECcCce
ucnonezyercsi  UFg, moBepXHOCTH  Bcero  oOOpyAOBaHMsA, TpyOONpPOBOJOB U
W3MEPHUTEIbHBIX TPUOOPOB (KOTOpPBHIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTaBIUBATHCS U3 MaTEPUATIOB, COXPAHSIONIUX YCTOMUMBOCTH TpH KOHTakTe ¢ UFs.

[HOACHUTEJIBHOE 3AMEYAHUE

[lepeunciienHpie B HACTOSIIEM pazfiesie 3JEMEHThl BCTYIAIOT B HEIOCPEICTBEHHBIH
KOHTaKT C TEXHOJOTHIeCKUM TazoM UF¢ mmub0 HEmoCpeACTBEHHO PETyIUpPYIOT MOTOK B
mpeaenax Kackaga. Bce moBepXHOCTH, KOTOPHIE BCTYMAOT B KOHTAKT C TEXHOJIOTHYESCKIM
ra3oM, LEIUKOM H3roTaBIuBaroTCs U3 ctoiikux kK UFs maTepuanoB uiu 3alIUIIEHBI
MOKPBITHEM W3 TaKWX MaTepuanoB. Jlims menell pasmena, OTHOCAIIETOCS K DIIEMEHTaM
a’POIMHAMHUIECKOTO oborameHus, koppo3uecTorikue k UFs MaTepraibl BKIIFOYAOT MEb,
HEPKaBEIOIIYI0 CTallb, AaJIOMUHUN, aJIOMUHUEBBIC CIUIaBBl, HHKEIb WM CIUIABHI,
comepkamme 60% wnm Oonee Hukens, a Takke croiikue K UFg momHOCTBRO
(hTOpHpPOBAHHBIC YTIIEBOJOPOIHBIE TIOTUMEPHI.

PazneauTenbHbIe cOMIa

CrenuanbHO TPEHA3HAYCHHBIC WM IOATOTOBJICHHBIC pa3lelUTEIbHBIC COIIa U UX
cOopku.  PasmenurenbHBIC COIMJIAa COCTOST W3 IICACBUIAHBIX HM30THYTHIX KAaHAIOB C
pamuycom usrunba meree 1 MM (o0brano ot 0,1 1o 0,05 Mm), kopposuectorikux k UFg, u
UMEIOIIMX BHYTPEHHIOI DPEXKYIIYI) KPOMKY, KOTOpas pa3[eiseT MPOTECKAINUN uepes
COILIO ra3 Ha JBe (paKInH.

Buxpesrbie TpyOKHU

CrienaibHO TpEHA3HAYCHHBIC WM MOATOTOBJICHHBIC BHXPEBBIC TPYOKH M UX COOPKH.
Buxpesbie TpyOKH HMEIOT HWIMHIPUYECKYIO MM KOHYCO00pa3HyIo (hOpMy, H3TOTOBJICHEI
n3 kopposuectoiikux k UFs MarepuanoB WM 3alllUIEHbl TOKPBHITUEM W3 TaKHUX
MaTepuaioB U uUMeroT auamerp ot 0,5 cM 10 4 cM IpU OTHOUIEHHWH JUITMHBI K JTHAMETpy
20:1 nnu MeHee, a TaKXKe OJHO WK 00Jiee TAHTCHIIMAILHOE BXOJHOE OTBEepCcTHe. TpyOKH
MOTYT OBITh OCHAIIIEHBI OTBOJIAMH COTLTOBOTO THITA HA OJTHOM WJIM Ha 00OMX KOHI[aX.

[HOACHUTEJIbHOE 3AMEYAHUE

[MuTaTenpHBINA Ta3 MOCTYNMACT B BUXPEBYIO TPYyOKY MO KAacaTEIILHOUW C OJTHOTO KOHIA MU
yepe3 3aKpyUYMBAIOIINE JIONATKH WM Yepe3 MHOTOYHCIICHHBIE TaHTCHI[UAIEHBIE BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Komnpeccopbl 4 ra3onyBKu

CrenuanbHO TpeHAa3HAUCHHBIE WM IOATOTOBJIICHHBIC OCEBBIC, ICHTPU(YKHBIC WIH
00BEMHBIE KOMITPECCOPHI WIIM Ta30AyBKH, M3TOTOBIICHHBIC M3 KopposmecToHknx kK UFg
MaTcpuaios, 50040 SalHIICHHBIC IMOKPBITUEM nu3 TaKuX MaTepuaios,
TIPOM3BOINTENLHOCTBIO Ha BXoxe 2 M°/MuH min Gomee cmecn UFg M Hecymero rasa
(BOIIOpOT WK TETIHIA).
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

TTOACHUTEJIBHOE 3AMEUYAHUE
Takue KOMIIPECCOPHI U Ta30AyBKH OOBIYHO UMEIOT Tiepenas aasienus ot 1,2:1 mo 6:1.
Yn10THeHHs BpalawInXxcs BaJioB

CrnenuanbHO TNpeAHA3HAYEHHBIE WM MOJATOTOBJICHHBIE YIIJIOTHEHMs BpallaroluXxcs
BAJIOB, YCTAHOBJICHHbIC Ha CTOPOHE MOJAa4yl ¥ Ha CTOPOHE BbIXOJa AJIS YIJIOTHEHUS Baia,
COEAMHSIOIIEI0 POTOP KOMIPECCOpa MM POTOP Ia30yBKU C MPUBOIHBIM JBUTATENEM, C
TeM YTOOBl OO0ecleynTh HAAEKHYI0O TEepPMETHU3alHI0, INPEAOTBPALIAIONIYI0 BBIXO[
TEXHOJIOTMYECKOTO Tra3a WJIM HaTeKaHWe BO3AyXa WIM YIUIOTHAIONIET0 Tra3a BO
BHYTPEHHIOIO KaMepy KOMIpeccopa WM Ia304yBKH, KoTopas 3amonHeHa cMechio UFs u
HECYILETo rasa.

Tenm000MeHHHKH AJISI OXJIAKICHHUS ra3a

CH@HI/IaJ'IBHO npE€aAHA3HAYCHHBIC UJIN ITIOATOTOBJICHHBIC TCHJ’IOO6MCHHI/IKH, HN3TOTOBJICHHBIC
us3 KOppOBHCCTOﬁKHX K UF6 MAaTCpUaJIOB WM 3alllUIICHHBIC TOKPBITUEM W3 TaKUX
MaTCpUalioB.

Koxyxu pa3nensiioniux 31eMeHTOB

CneuuanbHO NpeJHA3HAYEHHBIE WM  TMOJATOTOBJICHHBIE KOXYXU  Pa3AelsioluxX
3JIEMEHTOB, U3rOTOBJIEHHBIE U3 Koppo3uecToikux Kk UFg MaTepuaaoB Wiau 3allUIIEHHBIX
IMOKPBITUEM M3 TaKUX MATCPUATIOB, IJId NOMCUICHHA B HUX BUXPEBBIX pr6OK NI
Pa3aeNUTENbHBIX COMEN.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT NPEACTaBIATh COOOW HUIMHIpPUYECKHE KaMephbl AMaMeTpoM Ooiee
300 MM u gmuHOU Gonee 900 MM WM TIPSAMOYTOJIEHBIE KaMephl CPABHUMBIX Pa3MEpPOB H
MOTYT OBITh NpeIHa3HA4YeHbl A YCTAHOBKM B TOPHU3OHTAIBHOM WJIM BEPTHKAIBLHOM
HOJI0KEHHH.

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

CHeI_[I/IaJIBHO MMPEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC TCXHOJOIMYECKUE CUCTEMBI WU
O60py,E[OBaHI/IG JJIA 000raTUTEILHBIX YCTaHOBOK, U3TOTOBJICHHBIC M3 KOppOBI/ICCTOI\/'IKI/IX K
UF@ MaTepuraioB WIK 3alMUIICHHBIX IMOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIIIOYAIOIINUEC:

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WM CUCTEMBI, HCTONb3yeMble it nofgaun UFg mos
mporiecca 000TaleHNUS;

b) necyonmmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFg u3 nporecca o0oramnieHus Juist HOCIEAYIOIero mepeMelieHs;

c) CTaHLIMK OTBEPXICHUS WIHM CXKWXKEHHA, HUcrojib3yemble s BoiBeaeHus UFq u3
mpolecca oborameHus myreM cxxaTtus u nepesoga UFg B XKHUIKYIO WM TBEpIYyIO
hopmy;

d) CTaHIMHU "mpoaykra" miaM "XBOCTOB", Hcnonb3yeMele ans nepememieHuss UFq B
KOHTEHHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrnenwanbHO TIpeIHA3HAYCHHBIC WM  IMOATOTOBIICHHBIE CHCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBO/IOB, W3rOTOBIICHHBIE W3 Koppo3uecToiikux Kk UFg MarepuanoB wunu
3alUIIEHHBIE TIOKPHITHEM W3 TaKWX MarepuanoB, ans yaepxkanus UFg BHyTpum
AdPOAMHAMUICCKUX KACKaJoB. JTa CEeTh TPYOOIPOBOIOB OOBIYHO IPEACTABIISIECT COOOi
cucTeMy ¢ "HMBOMHBIM" KOJJICKTOPOM, TA€ KaXIbIH KackaJ WM TpyIa KacKajoB
COCTMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHble cuCTeMbI H HACOCHI

a) CHCHI/IaHBHO MNpE€AHA3HAYCHHBIC WJIM TMOATOTOBJICHHLIC BaKYYMHBLIC CHUCTEMEI,
TIPOM3BOUTENLHOCTEI0 HA BXOJAE 5 MY/MHH HIM Goliee, COCTOSIIHE M3 BaKyyMHBIX
MarucTpalneil, BAKYyyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, M TIPETHA3HAYCHHBIE IS
paboTsl B comepxanux UFg ra3oBeIx cpenax.

b) BakyymHble HacoChl, CHEIHAbHO NMpeAHA3HAYCHHBIC WM TOATOTOBJICHHBIC IS
pabotel B comepxkamux UFg ra3oBBIX cpefax W M3TOTOBIEHHBIE W3 KOPPO3HECTOMKHX K
UF¢ MaTepuasioB WK 3alllUIIIEHHbIE MOKPHITUEM M3 TaKMX MaTepualioB. B »Tux Hacocax
MOTYT HCIIOJIb30BAThCSl (DTOPHCTO-YIIICPONHBIE YIUIOTHEHUS M CIICIHalbHbIC padoune
JKUJIKOCTH.

CneuuanbHble CTONOPHBIE M PEryJIMpyIoliHe KJIANaHbI

CHCHI/IaJIBHI)Ie NpE€AHA3HAUYCHHBIC WJIM IMOATOTOBJICHHBIC PYYHBIC WJIIM aBTOMAaTH4YCCKHC
CTOIIOPHBIC W PETYJHPYIONIUE KIanaHbl CHIL()OHHOTO THIIA, H3TOTOBJICHHBIC U3
koppo3uectoikux K UFg MaTepuanoB WM 3alIUIICHHBIE MOKPBHITUEM M3 TaKUX
MarepuasnioB, paumamerpom ot 40 mo 1500 MM T MOHTa)xxa B OCHOBHBIX |
BCIIOMOTATEIbHBIX CUCTEMAaX YCTAHOBOK a3pPOIMHAMHYECKOTO 000TaICHHUS.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF

CrnenmanbHO TIpeAHa3HAYCHHBIC WUIM TIOATOTOBJICHHBIC MarHUTHBIC WM KBaAPYIOJBHEIE
Macc-CIEeKTPOMETPBI, CIOCOOHBIE TTPOU3BOAUTE MPSIMON OTOOP MPOO MoIaBaeMoil Macchl,
"mpoaykra" wim "XBOCcTOB" W3 ra3oBbIX MOTOKOB UF¢ n obnamaromye moHBEIM HAOOpOM
CIICIYIOIINX XapaKTePUCTHK:

1. yAenpHas pa3pelaromniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

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

3. CoZiepKaT NOHHU3AIMOHHBIE UICTOYHUKH ¢ O0MOApANPOBKOH AIIEKTPOHAMH;

4. COZEPKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl H30TOIHOTO aHAJIN3a.
Cucrtemsl otaenenusi UFs oT Hecymero raza

CrnennanbHO NpeAHA3HAYCHHBIE WM MOATOTOBICHHBIE TEXHOJIOTMYECKHE CHUCTEMBI UIS
otnenenusi UFg oT Hecymiero rasa (Bogopo/a Uil renus).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEMBI TpeTHa3HauYeHBbl s cokpameHus coaepxkanus UFs B Hecymem rase 1o
OJIHOHM YacTH Ha MUJUIMOH WJIX MEHEE U MOTYT BKJIIIOYaTh TaKOE€ 000pyI0BaHUE, KaK:

a) KPHOTEHHBIE TEINIOOOMEHHHKH M KPHOCENapaTopbl, CIHOCOOHBIE CO31aBaTh
temreparypsi -120°C win MeHee, Win

b) OJIOKHM KPUOTEHHOTO OXJIQKICHHUS, CITOCOOHBIE CO3/IaBaTh TEMITCPATYPHI
-120°C nnu MeHee, WU

c) OJIOKM pa3feNnuTeNbHbIX COMNEN WIM BUXpEBBIX TpyOok misi otmeneHust UFg ot
HECYIIEro rasa, uin

d) xonozubie oBymkh UFg, ciocoOHble co3maBarh Temmeparypsl -20°C Wiu MeHee.
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5.6.

5.6.1.

CrnenuajbHO NMpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMBbI, 000pPy/J10BAHHE M
KOMIIOHEHTBI JUISl HCIOJIb30BAHUSI HAa YCTAHOBKAX XHMMHYECKOr0o O0OMeHAa WJIH
HMOHOOOMEHHOI0 000raleHus

BBOJAHOE 3AMEYAHUE

HesnauntensHoe pa3nuyuie H30TONOB YypaHa II0 Macce NPUBOAUT K HEOOIBITUM
U3MCHCHISIM B PAaBHOBECUU XUMHUYECKUX PEAKIUN, KOTOPHIE MOTYT HCIIOJIb30BATHCS B
Ka4yecTBE OCHOBBI JIJIsl pa3ficliecHUs W30TOIOB. YCIEIIHO pa3padoTaHo JBa Mpolecca:
YKUIKOCTHO-KHIKOCTHBIN XUMHUYECKU 0OMEH M TBEPI0-KUAKOCTHBIA MOHHBIH 0OMEH.

B mporiecce JUAKOCTHO-KUIKOCTHOTO XMMHUYECKOr0 0OMEHa B MMPOTHUBOTOKE MPOUCXOAUT
B3aUMOJICHICTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX HIM OPraHUYECKUX), UTO
npUBOAMT K 3 (eKTy KackaaupoBaHusl THICSY CTanui pa3nencHus. BomHas aza cocrout
W3 XJOpHJAa ypaHa B pPacTBOpE COJSIHOM KHCIOTHI; oOpraHudeckas (aza cOCTOUT wu3
JKCTpareHTa, CoOJepXKaIlero XJOPUJ ypaHa B  OpPraHUYEeCKOM  PACTBOPHTEIC.
KonrakTHEIMU Q)HHBTpaMI/I B pasgCJIMTCIbHOM KacCKaJ€ MOTYT ABJATHCA KUAKOCTHO-
JKUJIKOCTHBIC OOMEHHBIC KOJIOHHBI (Takhe, KaK HMITYJIbCHBIE KOJIOHHBI C CETYaThIMU
TapeKaMu) WIH KHIKOCTHEIE IIEHTPpU(YKHbIE KOHTaKTHBIE GUabTphl. Ha o0omx KoHITax
pa3fenMTeNbHOrO Kackala B IHesx oOecredeHus peduiiokca Ha KakIOM KOHIIE
HEOOXOAMMBI XUMHUYCCKUE TNpEeBpaileHus (OKUCICHWE M BOCCTAHOBJICHHWE). | 1aBHas
3aJaya  KOHCTPYKIIMM COCTOMT B TOM, 4YTOObI HE JOMYCTHTh 3arpsi3HCHUS
TCXHOJOTUYECKHUX IIOTOKOB HCKOTOPBIMM HOHaAMH MCTAJLJIOB. B cBam3m ¢ sTEM
UCTOJB3YIOTCS  IUIACTUKOBBIC,  IOKPBITHIE  IUTACTUKOM  (BKJIOYas  TPUMEHCHHE
(TOPUPOBAHHBIX YIIIEBOJOPOIHBIX MOJMMEPOB) W/WIM TOKPBITHIE CTEKIOM KOJIOHHBI U
TpyOOTIPOBOIBI.

B TBepHo-)XKHOKOCTHOM HOHOOOMEHHOM TIpolecce  OOOTalieHne  JOCTHUTaeTCs
NOCPEICTBOM  ajcopOumu/mecopOuyM  ypaHa Ha CHOEHUaJbHOH, OYEeHb OBICTPO
JeficTByIONe MOHOOOMEHHOH cMoiie win ancopOente. PacTBop ypana B comstHOMN
KACJIOTE W JpyrHe XUMHYECKHWE pPEareHThl MPOIMYCKATCA Yepe3 IMINHIAPUIECKIE
oOoraTUTeNnbHBIE KOJOHHBI, COAEp)Kalllde YIUIOTHEHHBIE cJou anacopbeHrta.  [ng
MOJIICPKaHNUA HETIPEPhIBHOCTH TIpollecca HeoOxonuma cucrema pedIrokca B IIEIsX
BBICBOOOXICHUS ypaHa W3 ajcopOcHTa OOpaTHO B KHAKHH MOTOK, C TEM YTOOBI MOKHO
O6p10 coOparh "mpomykT' W "XBOCTBI'. OTO MOCTHTAeTCsS IIyTEM HCIOIb30BAHMS
HNOJXOISIINX XUMUYECKUX PEareHTOB BOCCTAHOBJICHUS/OKHCICHUS, KOTOPBIE MOTHOCTHIO
pEeTeHepUpYIOTCS B pa3feNbHBIX BHENIHWX IMETIIX M KOTOPble MOTYT YaCcTHYHO
pEereHeprupoBaThCs B CaMHUX H30TOIHBIX Pa3JeNUTENbHBIX KONOHHax. llpucyrcrBue B
npolecce TOPSIYNX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSTHOW KHCIOTHI TpeOyeT, 4yTOObI
o0opymoBaHue OBUTO M3TOTOBIEHO M3 CHENHAIBHBIX KOPPO3UECTOWKHX MATEPUANIOB WIIH
3aIUIIECHO TOKPBITHEM W3 TAKUX MAaTEPHAJIOB.

KuAKOCTHO-KUAKOCTHbIE 00MeHHbIE KOJOHHBI (XUMHYECKHA 00MeH)

[IpoTuBOTOYHBIE  >KHIKOCTHO-)KUAKOCTHBIE  OOMEHHBIE  KOJIOHHBI, = HMMEIOIIHE
MEXaHWYECKHI CHJIOBOM BBOJ (T.€. MMIIYJbCHBIE KOJIOHHBI C CETYATBIMU TapesKaMu,
KOJIOHHBI C TapelkaMH, COBEpINAIOUIMMM BO3BPAaTHO IIOCTYNATENBHBIE JBUKECHHS, H
KOJIOHHBI C BHYTPEHHUMH TypPOMHHBIMH CMECHUTENISIMHU), CIIEIHAIBHO TpeIHa3HaYeHHbIE
WY TIOATOTOBJICHHBIE AJIs1 00OTaIlIEHHsI ypaHa ¢ UCIOJIb30BaHUEM MPOLIECCa XUMUIECKOTO
oOmeHa. 111 KOPPO3MOHHON yCTOMYMBOCTH K KOHLEHTPUPOBAHHBIM PACTBOPAM COJISTHOM
KHCJIOTBI 3TH KOJIOHHBI M WX BHYTPEHHHE KOMIIOHEHTBI M3TOTOBJICHBI M3 MOIXOASIINX
TUIACTHKOBBIX MaTepHaloB (TakuX, Kak (PTOpHUpOBAaHHBIC YITIEBOAOPOIHBIC TMOIUMEPHI)
WIM CTEeKJa WIM 3allMIIEHBl IMOKPBITHEM M3 TaKUX MaTepHasioB. Kononnst
CIPOEKTUPOBAHbI Ha KOPOTKoe (30 CeKyHA Wi MeHee) BpeMs IPOXOXKICHUS B KacKaJe.
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5.6.2.

5.6.3.

5.6.4.

Hentpudyrxnbie KUIKOCTHO-KUAKOCTHbICe KOHTAKTHbIE (UIBTPHI (XMMHU4YECKHIl
0o0MeH)

HentpudyxHsle  KUIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHbIE  (HIBTPBI,  CIIEHUATBHO
TpeaHa3Ha4YeHHBIE WM TOATOTOBJICHHBIE Il OOOTAaIlleHHs ypaHa C HCIOJIb30BaHHEM
mporecca XUMHYECKOTo oOMeHa. B TakuxX KOHTakTHBIX (WIBTpax HCHOIB3YeTCA
BpalICHUE U MOMYYECHUS! OPraHMYECKHX M KHIKUX MOTOKOB, a 3aTeéM LEHTPOOeKHas
cuna Uil pasnpeneHus ¢a3. s KOppO3MOHHOW CTOMKOCTH K KOHIIGHTPUPOBAHHBIM
pacTBOpaM  COJSTHOW  KHCJIOTBI ~ KOHTAKTHBIE  (PUIBTPHI  WM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIIMX  IUIACTUKOBBIX ~ MaTepuasioB  (TakuX, Kak (TOprpOBaHHBIE
YTIIEBOIOPOIHBIC ITOJIMMEPHI) WM MOKPHIBAIOTCS WMHU WK crekiioM. lleHTpudyxHbie
KOHTAaKTHBIE (MIBTPHI CHPOEKTHPOBAHBI Ha KopoTkoe (30 cekyHA WM MeHee) BpeMs
MIPOXOXK/IEHUS B KacKasie.

CucreMsbl H 000pyA0BaHNe VISl BOCCTAHOBJIEHHS ypaHa (XMMHUYECKUIT 00MeH)

a) CneunansHO MpeaHa3HAUCHHbIC WiIn MOATOTOBJICHHBIE STYEUKU
NIEKTPOXUMHUYECKOTO BOCCTAHOBJICHHS JJs BOCCTAHOBJIEHHS ypaHa U3 OJHOTO
BaJIEHTHOTO COCTOSIHHS B JIPyroe B IENsAX OOOramieHus ypaHa C MCIIOJIb30BaHUEM
mporecca XUMHYECKOTo oOMeHa. Marepuanbl siueek, HaxXOAAlIHecs B KOHTaKTe C
TEXHOJIOTHYECKUMHU pacTBOpaMH, JOJIKHBI OBITH KOpPPO3HECTONKUMU K
KOHIICHTPUPOBAHHBIM PAaCTBOpPAM COJISTHON KHCIIOTHI.

MNOACHUTEJIBHOE 3AMEYAHUNE

KaTtomuerii oTcek s4YeHKHM IODKEH OBITh CHPOSKTHPOBAH TakKUM 0O0pa3oM, YTOOBI
NpeAOTBPATHTh TIOBTOPHOE OKUCIICHHE ypaHa J0 0oJiee BEICOKOTO BaJIGHTHOTO COCTOSIHUSI.
Jlis ynepkaHus ypaHa B KaTOJAHOM OTCEKE sueiika MOXKET UMETh HEIPOHHIIACMYFO
nuadparMeHHYIO MeMOpaHy, H3TOTOBJICHHYIO U3 CHENUAIBHOIO KATHOHHOOOMEHHOTO
Mmarepuana. KaroJ cOCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOJHUKA, TAKOTO, KaK

rpadur.

b) CrieruanibHO TIpeHa3HAYEHHBIC VU ITOATOTOBICHHBIC CHCTEMBI JJISI M3BIICUCHHS
U™ W3 opraHM4eckoro MOTOKA, PEryJIHPOBAHHMS KOHLUEHTPALMHM KHCIOTHI H JUIS
3aMOTHEHUS SYCCK DJICKTPOXMMHYECKOTO BOCCTAHOBJICHHS Ha IIPOU3BOJCTBEHHOM
BBIXOJIC KacKaja.

[NTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHUS SKCTPAKIMH PacTBOpUTENeM It otronkn U™ u3
OpPTraHMYECKOI0 MOTOKA B )KUIKUHA PacTBOP, 00OPYAOBaHMS BHIIAPUBAHUS W/UIH APYTOTrO
000pyIOBaHMS UISl JOCTYDKCHUSI PEryJMPOBKUA U KOHTPOJSI BOAOPOJHOTO ITOKA3aTels, a
TaKke HACOCOB WJIM JPYTHX YCTPOWCTB TIepeHoca Ui 3aIlOJIHEHUS  sideeK
ANEKTPOXUMHUECKOTO BOCCTaHOBIEeHUsI. OCHOBHAs 3a/1a4a KOHCTPYKIIMU COCTOHT B TOM,
9T00Bl M30€KaTh 3arpsA3HEHUS] MOTOKA JKHIKOCTH HWOHAMH HEKOTOPBIX METaJIOB.
CremoBarenbHO, T€ 9acTH OOOPYIOBAaHHS CHCTEMBI, KOTOphIE HAXOIATCS B KOHTAKTE C
TEXHOJIOTHYECKHM TIOTOKOM, H3TOTaBJIMBAIOTCA M3 COOTBETCTBYIOIIMX MAaTEepPHAaIOB
(TakuX, Kak CTEeKJI0, (TOPUPOBAHHBIE YTJICBOAOPONHBIE IOJUMEPHI, Cyib(daT
nonudeHnna, cyabGpoH nonmddupa ¥ NPONUTAHHBIA CMOJION TpaduT) WIN 3allUIIEHBI
MOKPBITHEM U3 TAKUX MaTepHaJIOB.

CucreMbl NOATOTOBKY MUTAHUA (XUMUYECKHii 00MeH)

CHCHI/IaHBHO MNpE€AHA3HAYCHHBIC HWJIM IIOATOTOBJICHHBIC CHCTEMBI [JId IIPOM3BOACTBA
MUTATCJIBHBIX PpaCTBOPOB XJIOpyUAa YypaHa BBICOKOM YHCTOTBI A4 yCTaHOBOK 11O
Pa3aCICHUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOT'O oOMeHa.
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5.6.5.

5.6.6.

5.6.7.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT U3 000pyMOBaHUS ISl pACTBOPEHHS, SKCTPAKIIMHA PACTBOPHUTEIEM
W/ TOHOOOMEHHOTO 00O0PYIOBAaHUS JJISI OYMCTKH, a TaK)Ke DIEKTPOIUTHIECKUX SUeeK
nns BoccraHosnenns U™ wm U™ B U, B sTux cucreMax npoM3BOASTCS PACTBOPHI
XJIOpHA ypaHa, B KOTOPHIX COMACPKHUTCS JHIIb HECKOJBKO 4YacTe Ha MHJUIMOH
METAJUTMYECKUX BKIIIOUSHHM, TaKUX, KaK XpOM, XKelle30, BaHAIWA, MOTUOIEH U APYTUX
IBYXBaJCHTHBIX WX KAaTHOHOB WJIM KAaTHOHOB C  OOJNBINEH  BaJEHTHOCTHIO.
KOHCTPYKIHOHHBIE MaTepHAIbI ISl SIEMEHTOB CHCTEMBI, B KOTOPOIi 06pabareiBaetcs U™
BBICOKOH YHCTOTHI, BKIIIOYAIOT CTEKJIO, ()TOPHPOBAHHBIC YIIIEBOIOPOIHBIE ITOJMMEPHI,
rpaduT, MOKPBITHIN MOTUBHHUI-CYIH(GATHRIM WIH MOTHMIPUP-CYTPOHHBIM TUIACTUKOM U
IIPONIUTAHHBIN CMOJIOMN.

CucreMbl OKMC/ICHHS YPaHa (XUMUYeCKUil 00MeH)

4
CrienualibHO MpeHA3HAYCHHBIC HITH TIOJTOTOBICHHBIC CUCTEMBI JIs1 OKUCICHUS U”sU"
JUI BO3BpAlllcHWS B KacKaJl pasJelicHWs H30TONMOB ypaHa B Tpolecce oOorameHus
METOJOM XHUMHYECKOr0 OOMEHA.

[HOACHUTEJIBHOE 3AMEYAHUE
OTHU cUCTEMBI MOTYT BKJIIOUaTh TAKHE JJIEMEHTHI, KaK:

a) o0opyaoBaHHe M KOHTAaKTHPOBAaHHMs XJIOpa M KHCIOpOJAa C BOAHBIMHU
s¢duroeHTaMn M3 00OpYAOBaHUS pa3leNieHWs HW30TONOB M SKCTPAKLHUH
o6pasosasierocs U™ B 06eIHEHHBIH OpraHUUECKHii OTOK, BO3BPAIIAIOMIMICS U3
MIPOM3BOCTBEHHOr'0 BBIXOJa KacKaa;

b) 000pyIOBaHKE, KOTOPOE OTIENSICT BOAY OT COJITHOM KHUCIIOTHI, YTOOBI BOJAa H
KOHIICHTPUPOBaHHAsI COJISTHAsI KACJIOTa MOTJIH OBl OBITh BHOBH BBEJICHBI B ITPOIIECC
B HY)KHBIX MECTaX.

BbicTpo pearupyronue HOH00OMeHHBIE CMOJIbI/aCOPOEHTHI (HOHHBIH 00MeH)

Beictpo  pearupyromme HOHOOOMEHHBIE CMOJBI HWIJIM  aACOPOCHTHI, CIIEHUATBHO
MpeaHa3HAaYeHHBIE WM TOJTOTOBJICHHBIE sl OOOTaIlleHHWs ypaHa C HCIOJIb30BaHHEM
TpoIiecca HOHHOTO OOMeHa, BKITIOYast IIOPHUCTHIE CMOJIBI MAKPOCETIATOW CTPYKTYPBI W/WITH
MeMOpaHHBIE CTPYKTYphl, B KOTOpPBIX aKTHUBHBIE TPYNIBl XHUMHYECKOTO OOMeHa
OTpaHMYCHBl TOKPHITHEM Ha IMOBEPXHOCTH HEAKTUBHON IMOPUCTON BCIIOMOTATENBHOMN
CTPYKTYpPHBL, B APyTHE KOMITO3UTHBIE CTPYKTYPHI B JIF000# mpueMiemMoi Gpopme, BKITFOUas
YacTHUIIBl BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIBI/afcopOeHTH UMErOT auamerpsl 0,2 MM
WIM MEHee W JOJDKHBI OBITh XMMHYECKH CTOWKMMH TIO0 OTHOLICHHIO K pacTBoOpam
KOHIICHTPUPOBAHHOHN COJISTHOM KUCIIOTHI, & TAK)KE JOCTATOYHO MPOYHBI (PU3UIECKH, C TEM
9TOOBl WX CBOHCTBA HE YXYAIMAINCh B OOMEHHBIX KOJOHHAaX. CMOIBI/agcopOCHTHI
CIICUMaJIbHO Np€AHAa3HAYCHbI [JIA IMOJYUYCHHUSA KHHCTUKH OYCHb 6BICTpOI‘0 oOmMmeHa
W30TOMOB ypaHa (AJIUTENBHOCTH TmonlyoOMeHa wmeHee 10 cekyHm) ©  oOmagaroT
BO3MOXXKHOCTBIO paboTaTh MpH Temmeparype B muamnazone ot 100°C go 200°C.

HNoHooOMeHHBIE KOJIOHHBI (MOHHBIH 00MeH)

Iunmuaapudeckne KOJIOHHBI quaMmerpoM Oosee 1000 MM s yaep>KaHUS U TTOICpKaHUS
3aMOJJHEHHBIX CIIOEB HOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIEIUANIBHO NpeHa3HAYCHHbIE
WIM TOJATOTOBJICHHBIE Aisl oOoramieHus ypaHa C HWCIONb30BaHHEM HOHOOOMEHHOTO
npouecca.  OTH KOJOHHBI H3TOTOBJICHBI M3 MAaTepHalioB (TakMX, KakK TUTaH WU
(TOpUpOBaHHBIE YIJIEBOAOPOIHBIC IIOJIMMEPHI), CTOMKUX K KOPPO3UH, BbBI3BIBAEMOI
pacTBOpamMH KOHLIEHTPUPOBAHHOW COJITHOM KHCIIOTHI, MM 3aIlIMIICHBI MOKPBITHEM U3
TaKAX MaTepUaOB M CIIOCOOHBI paboTaTh Mpu Temreparype B auamazoHe oT 100°C mo
200°C u maBmenun Boimre 0,7 MIla (102 GyHT/KB. mroiiM).
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5.6.8.

5.7.

HNonooOMeHHbIe cucTeMbl peduirokca (MOHHBII 00MeH)

a) CHCHI/IaHBHO MMPpEAHA3HAUYCHHBIC UKW MMOATOTOBJIICHHBIC CUCTEMBI XUMHWYCCKOT'O NI
AJIEKTPOXUMHYECKOTO  BOCCTAHOBJICHUS  JUIS ~ pEreHepanud  pearcHTa(oB)
XUMHUYIECKOTO BOCCTAHOBJICHHSI, UCIIOJB3YeMOTO(BIX) B KackaJax HOHOOOMEHHOTO
oboraieHus ypana.

b)  ChernuansHO NpeaIHA3HAYCHHBIC WU TOTOTOBICHHBIE CHCTEMbI XUMHYECKOTO WIIN
ANIEKTPOXUMHUUYECKOTO OKUCIICHHS Ul PEreHepaliu pearcHTa(oB) XHUMHYECKOTO
OKHCJICHUS, UCTIONB3YeMOTO(BIX) B KaCKalaXx HOHOOOMEHHOTO 00O0TaIleH!s ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

B mporecce moHOOOMEHHOTO OOOTalmIeHNs] B KadyecTBE BOCCTAHABIMBAIOIIETO KaTHOHA
. .43
MOYET HCIIONb30BaThCA, HANpuMep, TpexBadeHTHbIH Tutan (Ti”), U B >ToM ciydae
BOCCTaHOBHTEIIbHAS CHUCTeMa OyIeT BhIpabaThIBaTh Ti" TIOCPENICTBOM BOCCTAaHOBJICHHS
4
Ti™.

B mpoiiecce B Ka4eCcTBE OKUCIUTENSI MOXKET UCIOJIb30BAThCSA, HAPUMED, TPEXBAJICHTHOE
+3 +3
xkene3o (Fe™), m B 3TOM ciydae cuctemMa OKucieHus Oyaer BwIpabarbiBaTh Fe
2
NOCPeICTBOM OKHC/IeHus Fe ™.

CnenuajabHO NpeaAHasHA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBbI, oﬁopyuonanne H
KOMIIOHEHTHI AJIl UCITOJIb30BaHUSA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

CymecTByIOIUE CUCTEMBI JUIsI 00OTaTUTENbHBIX MPOLIECCOB C HCIIOIB30BAHUEM JIa3€POB
JeNsATCs Ha JIBe KaTerOpUu: Te, B KOTOPBIX pabouell Cpenoil sIBISIOTCS Iapbl aTOMapHOI0
ypaHa, U Te, B KOTOpBIX paboueil cpemoil SABISAIOTCS Mapbl YPaHOBOTO COEIHMHEHUS.
OOmyMHy Ha3BaHUSMU Ul TAKUX TPOLECCOB SIBISIIOTCA: TEpBas KaTeropus - ja3epHoe
paszeneHre HM30TONMOB MO MeToAy atoMapHbix mapoB (AVLIS wmm SILVA); BTOpas
KaTeropus - MOJICKYJISIPHBIA METOJ JIa3epHOTO paszaeneHus u3otonoB (MLIS wmu MOLIS)
Y XMMHUYECKasl peakus MOCPeACTBOM M30UpaTeIbHOM 0 H30TOMNaM Jla3epHON aKTHBALUU
(CRISLA). Cucremsl, o0OpynOBaHWE€ W KOMIIOHEHTHI MJII YCTaHOBOK JIa3€pHOTO
oborarieHrs BKITIOYAIOT: a) YCTPOWCTBA JJIS MOJAYH IapOB METAITMIECKOTO ypaHa (st
M30HUpaTenbHOi (OTOMOHU3AIMK) WM YCTPOHCTBAa JUIS TOAAYM TapOB  YPaHOBOTO
coeauHeHus (U1 GOTOTUCCOIMAIINM WIIM XUMHUYECKOH aKTUBAIMM); b) yCTpOHCTBa AJs
cbopa oborameHHOTO U 00CTHCHHOTO METaUTMYECKOro ypaHa B KadecTBe "Mpomykra' u
"XBOCTOB" B MEPBOI KaTeTOPUHU U yCTPOUCTBA JJIs1 cOOpa pa3iOKEHHBIX WM BBIIIEAIINX
U3 peaKklMu COCOUHEHUH B KayecTBe "MpoAykra" M HeoOpaOOTaHHOTO Marepuana B
KadecTBe "XBOCTOB" BO BTOpPOW KaTeropuu; ) pabodme Ja3epHbIe CHCTEMBI IS
U30HUpaTeIbHOTO BO30YXKIACHHS HW30TONOB ypaHa-235; u d) obopymoBanue It
MOJITOTOBKH TOa4YM U KOHBEPCHHU TMPOJyKTa. BCIeACTBHE CI0KHOCTH CHEKTPOCKOIHH
aTOMOB M COCAMHEHHMH ypaHa MOXET HOTpeOOBaThCs HCIOIb30BaHHE JTIO00W W3 psina
MMEIOIIMXCS JIA3EPHBIX TEXHOJIOTHH.

[HOACHUTEJIBHOE 3AMEYAHUE

Muorue u3 KOMIIOHEHTOB, [IE€PEUYUCIEHHBIX B 3TOM pas3feie, BCTYyNalT B
HEMOCPEACTBEHHBIN KOHTAKT € MapaMH METANIMYECKOTO ypaHa WU C KUAKOCTBIO, WU C
TEXHOJOTHU4YeCcKuM razom, cocrosiuM u3 UFs mim cmecu u3 UFg u npyrux rasos. Bce
MOBEPXHOCTH, KOTOpPbIE BCTYMAOT B KOHTAKT ¢ YypaHoM uimu UFg moOnHOCTBIO
U3TOTOBJIEHBI M3 KOPPO3HECTOMKHUX MAaTEpPHAIOB WJIU 3alUIICHBI MOKPBITUEM M3 TaKUX
MaTepuaiioB. Jlns meneil pasmena, OTHOCSIIErocs K KOMIIOHEHTaM OOOpYIOBaHHS IS
JA3epHOTO O0OTaIICHUsI, MAaTEPHUAIbl, CTOMKHUE K KOPPO3HH, BHI3BIBAEMON MapamMu WU
JKUJIKOCTSIMHU, COAEPXKAIIMMU METAINIMYECKUI ypaH WM YPaHOBBIE CIUIABbl, BKJIKOYAIOT
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

MMOKPBITBIN OKCHIIOM WTTPHS TpaduT W TaHTAI, W MaTePHalbl, CTOMKHE K KOPPO3WH,
BbI3bIBaeMON UF¢, BKIIIOUAIOT Meb, HEPKABEIOIIYIO CTajlb, aIlOMUHUMN, aJlOMUHUEBbBIC
CIUTIaBBI, HUKEJb WIW CIUIaBbl, cojaepxkamniue 60% Hukens u Oonee, u croiikue k UFg
MTOJTHOCTBIO (DTOPHPOBAHHBIC YTIIEBOJOPOIHEIC TIOTUMEPHI.

Cucrembl BolnapuBanus ypana (AVLIS)

CrenuanbHO TpEeHA3HAYCHHBIC MM TOJITOTOBJICHHBIE CHCTEMbI BBIIAPUBAHUS ypaHa,
KOTOPBIC COJEPKAT BBHICOKOMOIIHBIC MOJOCOBBIC WM PACTPOBBIC 3JICKTPOHHO-JYUYEBBIC
MyTIKH C TIepeaBacMoi MOIITHOCTHIO Ha MHIIIEHE Oojiee 2,5 kKB1/cMm.

CucTteMbl 1J151 00pPadOTKH KUAKOMeTaLJImdeckoro ypana (AVLIS)

CrienuanbHO MpeTHA3HAYCHHBIC UK MTOITOTOBICHHBIC CHCTEMBI ISl 00pabOTKH KUIKOTO
MeTasia i paciUIaBICHHOTO YpaHa WIIM YPAaHOBBIX CIUTABOB, COCTOSIINE W3 TUTICH U
OXJIQXKTAIOIIETO 000PYAOBAHUS JIsI TUTJICH.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turam u JApyrue KOMIOHEHTBHI STOW CHCTEMBI, KOTOpPBIE BCTYHAalOT B KOHTAKT C
pacIIaBICHHBIM YPaHOM WM YPAaHOBBIMH CIUIABAMHU, U3TOTOBJIEHBI U3 KOPPO3HECTONKHUX
U TEPMOCTOHKHX MATCPUAIOB WM 3alUIICHHBIX MOKPBHITUEM U3 TaKUX MaTCpPUAJIOB.
[Ipuemnemble MaTepwanbl BKIIOYAIOT TAHTAN, TOKPBITHIM OKCHIOM HTTPHUS Tpadur,
rpaduT, MOKPBITHIA OKUCIAMH IPYTHX PEIKO3EMENIBHBIX 3JIEMEHTOB WIIM MX CMECSIML.

Arperarsl 1Js1 coopa "'mpoaykra' u "'XxBocToB' MeTa/uTHUeckoro ypana AVLIS)

CrienuanbHO MpeTHA3HAYCHHBIC WITH MOTOTORICHHbBIE arperatsl i coopa "mpoaykra" u
"XBOCTOB" METaJUIMYECKOTO ypaHa B XKHUIAKOHW WK TBEPAOH (opme.

[HOACHUTEJIBHOE 3AMEYAHUE

KoMIMOHEHTBl 3THX arperatoB M3rOTOBIEHBI W3 MAaTepUAIOB, CTOMKHMX K HArpeBy M
KOPpO3WH, BbI3BIBAEMOH MapaMyd METAIMYECKOTO YpaHa MIM >KUAKOCTBIO, HIIH
3aLIUIIEHb] TOKPBHITHEM U3 TAaKUX MAaTepUaloB (TaKUX, KaK ITOKPBITHIM OKCHUAOM HTTPHUS
rpadUT WIM TaHTalI) U MOTYT BKIIOYaTh B ceOsi TpyOOHpOBOABI, KiamaHbI, MITyIEpa,
"xeno0a", BBOIBI, TEIUIOOOMEHHHKH M KOJUIGKTOPHBIC IUIACTHHBI IJIi MAarHUTHOTO,
MEKTPOCTATHUECKOTO MIIN JPYTUX METOIOB Pa3/ieieHUs..

Koxyxu pa3nenuteabHoro moayJsi (AVLIS)

CrnenuanbHO  TNpeJHa3HAuYE€HHbIE WM  MOJATOTOBIEHHBIE  LMJIMHIPUYECKHUE  WIH
IOPSMOYTOJIBHBIE KaMepbl IJIsi IOMEIICHHS B HUX HCTOYHUKA [ApOB METaJUIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOI MyIIKH U KOJIJIEKTOPOB "mpoaykTa" u "XBoCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH HUMCHOT MHOXCCTBO BXOIHBIX OTBepCTI/Iﬁ AU IoAavuu 3JICKTPOIIUTAHUSA U
BOJbI, OKHA IJIA JIa3€PHBIX IIYYKOB, CO@Z[I/IHCHI/Iﬁ BAaKyyMHBIX HaCOCOB, a TaKX€ IJId
AUAarHOCTUKKW W KOHTPOJIA KOHTPOJIBHO-U3MEPUTECIBHBIX HpI/I60p0B. OHH UMEIOT
HpI/ICHOCO6J'IeHI/I$I AL OTKPBITUA W 3aKpPbITUA, 4TOOBI 00ECIEUNTD 06CJ'Iy>KI/IBaHI/Ie
BHYTPEHHUX KOMIIOHCHTOB.

Crepx3ByKOBBI€ paclimpuTe/ibHbie comiaa (MLIS)

CrneunanbHO NMpeaHa3HAYCHHBIC WIH MOATOTOBICHHBIE CBEPX3BYKOBBIC PACHIUPUTEIBHEIC
comna nus oxjaxnaeHus cmeceil UFq m Hecymero raza go 150 K wiau Huke u
koppo3zuecroiikue k UFg.

Konnextopsl npoaykra naTugropucroro ypana (MLIS)
CrienMaibHO NpeAHA3HAUYEHHBIE WM MOATOTOBJICHHBIE KOJUIEKTOPHI TBEPIOTO NMPOIYKTa

natudropucroro ypana (UFs), cocrosmme w3 (QuibTpa, KOUIEKTOPOB YAAPHOTO WM
IIUKJIOHHOTO TUIIA WM UX COUeTaHuil u koppo3uecroiikue k cpene UFs/UF.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrneuuanbHO MpeAHa3HAYCHHbIE WM MOATOTOBIEHHBIE KoMmmpeccopsl ans cMmeceid UFg u
Hecylero raza st JainurenbHoM skcruryatanuu B cpefe UFq.  KoMmoHeHTBl 3THX
KOMIIPECCOPOB, KOTOPHLIE BCTYIIAIOT B KOHTAKT C HECYHIMM TIa30oM, HU3IrOTOBJICHBI H3
kopposuectoiikux Kk UFs MaTepuanoB win 3alUIIeHbl TOKPBITUEM U3 TAKUX MAaTEPHANIOB.

YnjoTHenus Bpamamuxcs sauaos (MLIS)

CrenmanbHO TIpeHA3HAYEHHBIE MM TOJATOTOBIICHHBIE YIUIOTHEHHS BPAIIArOIIAXCS
BaJIOB, YCTAHOBJICHHBIE Ha CTOPOHE MOJa4Y¥ M Ha CTOPOHE BBHIXOZA JJISl YIUIOTHEHHUS Baa,
COCTMHSIONIETO POTOP KOMIIPECCOPa C IPUBOIHBIM JIBUTATEIEM, C TEM YTOOBI 00ECIICIUTh
HA/IKHYI0 TEpPMETH3aIHI0, MPEIOTBPALIAIOIIYI0 BBIXOJ TEXHOJOTHYECKOTO Taza WIH
HaTeKaHWE BO3AyXa WJIM YIUIOTHSIOMIETO Ta3a BO BHYTPEHHIOID Kamepy KOMIIpeccopa,
KoTopas 3anojineHa cmecbio UFs 1 Hecymiero raza.

Cucremsbl ¢propupoBanus (MLIS)

CrienuanbHO MpeTHa3HAYCHHBIC WU MMOATOTOBJICHHBIC CUCTeMbl st propupoBanus UFs
(B TBepaom cocrostaun) B UF (Ta3).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEeMBI MpeaHa3HadeHbl sl GTopupoBanms codpannoro mopomka UFs B UFg B
[EJSIX MOCIeAYIoNEero coopa B KOHTEHHepax MpoAyKTa WK I moaadu B 010k MLIS
Ul JONOJHMUTENBHOrO oOorameHus. [lpu mpuMeHEHHMM OZHOTO MOAXOAA Peaxuus
(TopupOBaHMs MOXKET OBITH 3aBEPILICHA B IPEAETIaxX CUCTEMBbI Pa3leiICHUs N30TOIOB, I1e
UAET peakiys M HEMOCPEICTBEHHOE W3BJIEUEHHE M3 KOJUIEKTOpoB 'mpoaykra'. Ilpu
NpUMEHEHUH Jpyroro noaxona mopomok UFs MoxeT ObIThb H3BIeUeH/TIepeMelleH W3
KOJJIEKTOPOB  "mpoaykTa" B TNOAXONANIMA peakTop (Hampumep, peakTop C
TICEBAOOKMKEHHBIM CJIOEM KaTaln3aTopa, TeNUKOWIANbHBIA peakTop WM KapoBas
OamHsa) B mensx ¢gropupoBaHus. B 00oux ciaydasx HCHONB3yeTcs 00OpyIOBaHHE IS
XpaHeHus 1 nepeHoca ropa (WM IpyTux NpUeMIeMbIX GTOPUPYIOLINX PEareHTOB) U IS
coopa u mepenoca UFg.

Macc-cnekrpomerpbl/ucToudiuku noHoB UFq (MLIS)

CHeHI/IaJIBHO MpeAHa3HAYCHHBIC WNJIM MOATOTOBJICHHBIC MAarHWUTHBIC WKW KBAaJAPYIIOJbHBIC
MacC-CIIEKTPOMETPBI, CHOCOOHBIC TPOU3BOUTE MPSIMOM OTOOP MPOO MOIaBaeMO MacChl,
"mpoaykra" wnm "XBOCTOB" M3 Ta30BBIX MOTOKOB UFg M obmagaroriyie MOTHBEIM HaOOpOM
CIICAYIOIINX XapaKTePHCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBbimie 320;

2. coacpikaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIW MOHCIA HIU
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHHU3AIIMOHHBIC UCTOYHUKH ¢ OOMOAPAMPOBKOM JICKTPOHAMHU;
4. coziep)kat KOJUICKTOPHYIO CUCTEMY, TIPUTOAHYIO JIJIST H30TOITHOTO aHAIHM3a.
CucreMbl nogauyu/cucTemMbl 0TBoAA "'mpoaykra' u "xBocToB'" (MLIS)

Cneunaano MMPEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC TCXHOJOIMYECKHUE CUCTEMBI WU
O60py,E[OBaHI/IG JJIsL 000raTUTEIbLHBIX YCTAaHOBOK, U3TOTOBJICHHBIC M3 KOppOBI/ICCTOI\/’IKI/IX K
UF6 MaTepuaioB, WJIN 3aMUIICHHBIX TOKPBITUCM M3 TAKUX MAaTCPUAIOB, BKIIFOUAOIIHNC:

a) MUTAIONIME aBTOKIABHI, TIEYM WM CUCTEMBI, UCHONb3yeMble ansa nmofgaun UFg mms
rporiecca 00OTaleHHUS;

22



5.7.12.

5.7.13.

5.8.

b) necyonmmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFg u3 mpornecca o0orameHust Ui HOCIEAYIOIero epeMelIeHHs;

c) CTaHLIMU OTBEPXKACHUS WM CKWKCHHA, HCHoNb3yemsble s BeiBendcHHd UFs n3
mpoiiecca oborareHus: myteM cxatus u nepesoja UFg B KUIKYIO WIH TBEPIYIO
hopmy;

d) cTaHUMU "mpoaykra" wim "XBOcTOB", Hcmonb3yeMble ans nepemenieHust UFq B
KOHTENHEPBHL.

Cucremsl otaesnenusi UFg oT Hecymiero raza (MLIS)

CriennanbHO TIpeHa3HAauYEHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otneneHust UFg oT Hecymero raza. HecymuM razomM MoXeT OBITh a30T, apT'OH WJIH IPYTOi
ras.

[NTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHUE, KaK:

a) KPHOTEHHBIE TEINIOOOMEHHUKH WM KPUOCENapaTophl, CIIOCOOHBIE CO3/1aBaTh
temnepatypsl -120°C unu MexHee, Win

b) OJIOKHM KPHOTEHHOTO OXJIAKICHHUS, CITOCOOHBIE CO3/IaBaTh TEMITCPATYPhI
-120°C unu MeHee, I

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

Ha3epbl WJIN JIa3€PHBIC CUCTEMbI, CIICHHUAIBHO NPCAHA3HAYCHHBIC WJIA MMOATOTOBJICHHBLIC
AT pa3aciiCHUA U30TOMOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema npouecca AVLIS 00b1vHO COCTOUT U3 ABYX JIa3€poB: Ja3epa Ha mapax
MeJHM U J1a3epa Ha kpacutenax. JlazepHas cuctema mig MLIS 00bI9HO COCTOUT U3 J1a3epa,
paboratomero Ha CO, WM SKCUMEPHOTO J1a3epa U MHOTOXOJ0BOH ONTHYECKOH SYEeHKHU
BPALIAIOLUIMMUCS 3epKajaMi Ha o0eux cropoHax. Jlsi ja3epoB WM JIa3€pHBIX CHCTEM
mpu o0omX Tpoleccax TpeOyeTcs CTaOWIM3aTop CIEKTPOBOW YACTOTHI I PabOTHI B
TEYEeHHE AITUTEIBHBIX MIEPHUOJI0B BPEMEHH.

CnenuajabHO NnpeaAHasHA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBI, oﬁopyz[m;amle H
KOMIIOHEHTHBI /ISl HCIOJIb30BaHMUsI HA 000raTUTEJIbHBIX YCTaHOBKaX € IJIa3MEHHBIM
pasaeJIeHuEM

BBOJHOE 3AMEYAHUE

[Ipu mporiecce mIa3MeHHOTO pa3/eNieHus IIa3Ma, COCTOSIIAs U3 HOHOB ypaHa, IPOXOIUT
gepe3 AIEKTPUUIECKOe IoJIe, HACTPOCHHOE Ha YacTOTy MOHHOTO PE30HAHCA U™, ¢ Tem
94TOOBl OHM B TEPBYIO OYepeAb MOTJIONIATN SHEPIHI0 WM YBEIUYMBAJICS IUAMETP HUX
MTONOPOOOpa3HBIX  OpOUT. Honbl ¢ mnpoxoxaeHWeM 10 OOoNbIIeMy OdHAMETPY
3aXBaTBHIBAIOTCS I OOpa30BaHMSA MPOAYKTa, OOOTAIEHHOTO U™, Tlnasma, KOTOpas
00paszoBaHa MOCPEICTBOM HOHH3AIIUN YPAHOBOTO Mapa, COACPKUTCS B BAKYYMHOM KaMepe
C MArHUTHBIM TOJEM BBICOKOH HaNpsXKEHHOCTH, OOpa30OBaHHBIM C IOMOIIBIO
CBEPXIIPOBOSIICTO MarHUTa. OCHOBHBIC TEXHOJIOTHYECKHE CHCTEMBI IIpoliecca
BKJIFOYAIOT CHUCTEMY TEHEpalldd YPaHOBOM IUIA3MBI, Pa3[eIUTEIbHBIN MOAYJIh CO
CBEPXIPOBOISAIINM MarHUTOM M CHCTEMBI U3BJICUEHUS MeTailia Jyuis coopa "mpoaykTa" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBbIe HCTOYHUKH IHEPIrUd M1 aHTCHHBI

CriennanbHO TIpeHA3HAYEHHBIE WM TIOATOTOBJICHHBIE MHUKPOBOJHOBBIE HWCTOYHUKH
SHEPTHUH ¥ aHTCHHBI JJIS TEHEPAINH WIIH YCKOPEHHUS HOHOB M 00JIaaloNIie CIICIyIONTUMU
xapaktepuctukamu: vactora Beimie 30 [T u cpegHsss BBIXOAHAST MOIIHOCTH JJISt
re”eparu noHoB Oosee 50 kBT.

CoaeHoubl 11 BO30Y:K1eHUsI HOHOB

CrnenuanbHO NMpeAHA3HAYCHHBIC MW TOTOTOBICHHBIE COJICHOUIBI I PaIi09acTOTHOTO
BO30YXKJ/ICHUS MOHOB B auanazoHe dactoT Ooznee 100 k' u cnocoOHbIe paboTaTh mpu
cpenHeit MmomHocTu 6omee 40 kBT.

CucTeMbl reHepanuy YPaHOBOMH IIa3Mbl

CrienuaiabHO TMpeJHA3HAYCHHBIC WM IMOJATOTOBJICHHBIC CHCTEMBI TE€HEpAIlMd YPaHOBOMH
IUIa3Mbl, KOTOPBIC MOTYT COJEPXaTh BBHICOKOMOIIHBIC IIOJOCOBBIE MM PacTPOBBIC
JJIEKTPOHHO-IYYEBbIE TYIIKK C [E€peJaBaeMoif MOIMHOCTRIO Ha MHMIINEHb OoJjee
2,5 xBt/cm.

CucreMbl 1J151 00padOTKH KUTKOMETAJIMYECKOT0 ypaHa

CrnenuanbHO TTpeTHa3HAYCHHBIE WIH TTOATOTOBIICHHBIC CUCTEMBI 1T 00paOOTKH KHIKOTO
MeTajia JJIs PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIIAC W3 THUTICH U
OXJTKIAFOIIET0 000y IOBAHHUS [T TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turam u pApyrue KOMIOHEHTBHI 3TOW CHCTEMBI, KOTOpBIE BCTYHAalOT B KOHTAKT C
pacIIaBIeHHBIM YPAaHOM WM YPaHOBBIMH CIIJIaBaMM, U3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX
U TEPMOCTOMKMX MAaTe€pHalioB WM 3allUINEHBl MOKPHITHEM M3 TAKUX MAaTepHalloB.
[Ipuemsiemble MaTepuaibl BKIOYAIOT TaHTAN, IMOKPBITBIA OKCHUIOM WTTpus rpadur,
rpaduT, TOKPHITHIA OKKCIAMHU APYTHX PEIKO3EMEIbHBIX JIEMEHTOB HIIH UX CMECSIMHU.

Arperatsbl 1Jis1 cOopa "nmpoaykra' u ""XBOCTOB'' MeTaJIM4eCKOro ypaHa

CriennaibpHO MpenHa3HauYCHHBIE WK MOATOTOBJICHHBIE arperatsl i coopa "mpoaykra" u
"XBOCTOB" /I METAJIMYECKOTO ypaHa B TBepAoW Qopme. OITH arperatbl s cOopa
M3TOTOBJIEHBl M3 MaTEpPHajOB, CTOMKUMX K HarpeBy M KOPPO3HHM, BBI3bIBAEMON NapamMu
METaJTMYECKOT0 YpaHa, TaKuX, KaK rpauT, TOKPHITHI OKCHIOM HTTpPHUS, WIH TaHTAI,
WM 3alUIIEHB] MOKPHITUEM U3 TAKUX MaTepUaNOB.

Ko:xyxu pazaenurejbHOro MOayJist

HI/IJII/IHZ[pI/I‘IeCKI/Ie KaMEphbl, CICHUAJIBLHO IMPEAHA3HAYCHHBIC WJIW IMOATOTOBJICHHBLIC JIA
UCIOJb30BaHUS HAa OOOTATUTENIBHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3iclicHUEM, IS
MOMEINEHUST B HUX HCTOYHHKA YPAHOBOW MJa3Mbl, DHEPreTHYECKOTO COJICHOHMIA
PaaroYacTOTHl M KOJJIEKTOPOB "MpoaykTa" 1 "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYyXH HMEIOT MHOKECTBO BXOJHBIX OTBEPCTUH IJsl MOJAYU SJIECKTPONUTAHMS,
coequHeHN? aU(Py3MOHHBIX HACOCOB, a TakkKe I JUArHOCTUKH W KOHTPOJIA
KOHTPOJIbHO-U3MEPUTEIbHBIX MPHOOPOB. OHU UMEIOT MPUCIIOCOOJICHHS IS OTKPBITUS U
3aKpBITHS, YTOOBI 00ECIIEYUTh 00CITY)KUBAaHUE BHYTPEHHUX KOMIIOHCHTOB U U3TOTOBJICHBI
U3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MATEPUAJIOB, TAKUX, KAK HEPIKABEIOLIAs CTallb.
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5.9.

5.9.1.

CrnenuajbHO NMpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMBbI, 000pPy/J10BAHHE M
KOMIIOHEHTBI  JIJIsi  HCHOJIBb30BAaHMSI HAa  YCTAHOBKAX  3JIEKTPOMATHHUTHOIO
odoraieHus.

BBOJHOE 3AMEYAHUE

[lpm >IEKTPOMArHUTHOM TIPOIECCE HMOHBI METAJUIMYECKOrO ypaHa, IIOJydYeHHbIC
MOCPEICTBOM MOHM3AINK MUTaromero marepuana u3 coieit (06sryHo UCly), yckopsroTes
U TPOXOJAT Yepe3 MarHWTHOE IOJie, KOTOPOE 3acTaBisieT MOHBI Pa3MYHBIX H30TOIOB
IPOXOAUTh IO  PAa3IMYHBIM  HAlpaBJICHHSM. OCHOBHBIMH ~ KOMITOHEHTaMHU
JJIEKTPOMAarHUTHOTO HM30TOMHOTO CerapaTropa  SBISIOTCS: MarHWTHOE TOJE JUIs
OTKHOHeHI/ISI/pa?,I[eJIeHI/IS[ M30TOIIOB MOHHOI'O IIy4YKa, MCTOYHUKA HMOHOB C €TO CUCTEMON
YCKOPEeHHUS, ¥ CHCTEMBI cOOpa OTACIECHHBIX MOHOB. BcmomoraTtenbHbIE CHCTEMBI IS
3TOTO TpoIecca BKIIOYAIOT CHCTEMY CHAOXXEGHUS MAarHUTHOW OSHEpPrueu, CHCTeMBI
BBICOKOBOJIBTHOTO IIMTaHWUA HWCTOYHHMKA HMOHOB, BAKYYMHYIO CHUCTEMY MU O6HH/IprIe
CHUCTEMBl ~ XHMHYECKOW  0Opa0OTKM  HJIsI ~ BOCCTAHOBJECHMS  TPOAYKTa U
OYHCTKH/pereHepauy KOMIIOHECHTOB.

BHCKTPOMaFHI/ITHBIe cernapaTtopbl H30TOIMOB

BJ'IeKTPOMaFHI/ITHLIe cemapaTtopel HM30TOIIOB, CIICOHUAJIBHO IIPCAHA3HAYCHHBIC HWIIN
IMOATOTOBJICHHBIC IJIA pa3ACJICHUA U30TOIIOB ypaHa, U O60p}/I[OBaHI/Ie 1 KOMIIOHCHTBI I
9TOI'0, BKJIXO4Yas:

a) WcrodHnky HOHOB

CrenManbHO — TpeJHA3HAYCHHBIC WIJIM  IOJTOTOBJICHHBIE  OTHCNBHBIE  WIIH
MHOI'OYUCJIICHHBIC HMCTOYHHUKM HOHOB YpaHa, COCTOAIIME W3 HWCTOYHHKA IIapa,
WOHM3aTOpa M YCKOPHUTENS IyYyKa, W3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepHajoB, TaKUX, Kak rpaduT, HEp)KaBEONas CTalb WIH MEIb, U CIOCOOHBIX
obecrreuynBaTh 00U TOK B IMydke HOHOB 50 MA win Goree.

b)  KomiekTopsl HOHOB

KoinexkropHble IIacTUHBI, UMEIOIIKE JBE WK Oojee LISNU U Ma3a, CHELUAIbHO
IpeaHa3HaYeHHbIC MM TOATOTOBICHHBIC U1 cOOpa MyYKOB HOHOB 00OTAIIEHHOTO
n OOEIHEHHOIO0 ypaHa W H3TOTOBJICHHBIE M3 COOTBETCTBYIOLIMX MAaTEpUaJIOB,
TaKMX, KaK TpaduT WK HEPKaBEIOIIas CTalb.

c) BakyymHBIe KOXKYXH

CrneunansHO MpeAHA3HAYCHHBIE WM TOJATOTOBJICHHBIC BaKyyMHBIC KOXYXHU IS
AJNIEKTPOMArHUTHBIX CENapaTOpOB ypaHa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MAaTePHAIOB, TAKUX, KaK HEP)KaBEIOIIas CTalb, U NIpeAHA3HAUCHHBIC
1t pabotel npu nasnernu 0,1 [1a nnm Huke.

I[NTOACHUTEJIBHOE 3AMEYAHUE

DTH KOXYXH CHEIUAIbHO TPEJHA3HAUCHBI Ul MOMENICHUS B HUX HCTOYHUKOB
MOHOB, KOJUICKTOPHBIX IUIACTHH W BOJOOXJIAKAAEMbIX BKIAABINIEH W HMEIOT
MPUCTIOCOONICHHS Uil COeIMHeHNH NU((QY3MOHHBIX HACOCOB M MPUCTIOCOOJICHHS
JUISL OTKPBITHS M 3aKPBITHS B LENSAX U3BJICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEYHUKH

CrieruanibHO TIpeJHa3HauYeHHBbIE WM TOJATrOTOBICHHBIE MarHWTHBIE ITOJIFOCHBIC
HaKOHCYHUKH, UMEIOIINE AuaMeTp Oojiee 2 M, HUCIOJIB3YeMbIe I 0OecIieueHus
MIOCTOSTHHOT'O MArHUTHOTO TOJIS B 3JIEKTPOMArHUTHOM CEMapaTope U30TOMOB U IS
MePEeHOCca MATHUTHOTO TTOJISI MEXK/y PACIIONIOKEHHBIMH PSIIOM CerapaTopamMu.
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5.9.2.

5.9.3.

BbICOKOBOJIbTHBIE HCTOYHHKH MUTAHMS

CrieluanbHO TpeJHA3HAYCHHBIC WM IOATOTOBJICHHBIC BBICOKOBOJIBTHBIC HCTOYHHKH
MUTaHUA JUIS WCTOYHUKOB HMOHOB, OOJaNalolIie TIOJHBIM Ha0OpOM  CIEIYHOIIUX
XapaKTePUCTUK: MOTYT PabOTaTh B HEMPEPHIBHOM PEXHME, BBIXOIHOE HAIPSLKEHHE
20 000 B wiu Gosee, BHIXOAHOM TOK 1 A Miu 0ojiee U CTaOMIM3AIMS HATPSKSHHUSI MEHEE
0,01% B Teuenue 8 yacos.

HcTOoYHNKYM MUTAHUA 3JIEKTPOMAaruuToB

CrenuanbHO NPEAHA3HAUYEHHBIC WJINM IOATOTOBJICHHBIE MOIIHBIE WCTOYHUKH ITUTAHUS
MOCTOSIHHOTO TOKA JUIS 3JCKTPOMArHUTOB, OOJIAAIONINE MOJTHBIM HAOOpOM CIIETYIOLIHX
XapaKTePUCTUK:  BBIXOJHOM TOK B HempepbiBHOM pexkuMe 500 A wnmm Oonee mpu
Hanpspkernu 100 B wam Gosee, mpu cTaOWIM3aIlliyd 10 TOKY WJIM HANPSHKEHUIO MEHEE
0,01% B TeucHue 8 yacos.

YcTaHOBKM VI NPOM3BOACTBA TSKEJNOl BOAbI, jAeiiTepusi H JelTepHeBBIX
coeJMHEeHU U 000py/I0BaHMe, CIENMATBHO NMPeJIHA3HAYEHHOEe WIN MOAr0TOBJIEHHOE
JIJISL DTOTO

BBOJHOE 3AMEYAHUE

Tsokenyro BOLYy MOXHO MPOM3BOJUTh, HCIONB3Ys pasinvHbie mporecchl.  OmHAKO
KOMMEPUECKH BBITOJHBIMU SIBIISTFOTCS JIBa MpOIlecca: IMPOIEcC H30TOMHOrO 0OMEHa BOJBI
u cepoBogopoaa (tporecc GS) U mporiecc H30TOMHOTO 0OMEHA aMMHUaKa B BOJOPO/a.

[Ipouecc GS ocHOBaH Ha OOMEHE BOJOPOJIA U ISHTEpHUs MEXKITy BOJOH U CEPOBOIOPOIOM
B CUCTE€ME KOJIOHH, KOTOPBIE SKCIUTYaTUPYIOTCSl C XOJIOJHOM BEpXHEH CeKIuer U ropsayei
HIWKHEW cekuueld. Bona TeyeT BHU3 MO KOJIOHHAaM, B TO BpEMs KaK CEpOBOJOPOJHBIN ra3
HUPKYJIUPYET OT JHA K BEpUIMHE KOJOHH. /[l COAEMCTBUS CMEUIMBAHUIO Ta3a U BOJBI
UCTIOJB3YETCs Ps NbIpYaThIX JOTKOB. Jleiitepuii mepemeraercss B BOAY TMPH HHU3KUX
TeMIepaTypax U B CEPOBOIOPOJ ITPH BBICOKMX TemmepaTypax. OOoraiieHHble neiTepruemM
ra3 Wik BOJia YJIAJSIOTCS U3 KOJOHH IMEPBOM CTYNEHU Ha CTHIKE TOPSYMX U XOJOTHBIX
CEeKIUH, U TPOIIecC MOBTOPSIETCS B KOJIOHHAX clieAytomiei crynenn. [IpoaykT mocienHei
(a3er - Boma, oboramenHas aedtepueM no 30%, HampaBisieTcs B IUCTHIUISIIHOHHYIO
YCTAHOBKY IS MPOU3BOJCTBA PEAKTOPHO-YUCTOU TsDKENOW BOAbI, T.e. 99,75% oxucu
JleuTepus.

B mporecce oOMeHa MeXIy aMMHAKOM M BOJOPOIIOM MOYKHO W3BJICKATh NCHTEpHHA W3
CHUHTE3-ra3a nNoCcpeACTBOM KOHTAKTA C XUJIKUM aMMHAKOM B IMPUCYTCTBUU KaTaInu3aTopa.
CuHTe3-Ta3 ToJlacTCs B OOMCHHBIC KOJIOHHBI U 3aTE€M B aMMHA4YHbIH KOHBepTep. BHyTpH
KOJIOHH Tra3 MOJHUMAETCs OT JHA K BEPIIMHE, B TO BpeMs KakK XHUAKHA aMMHaK T€YeT OT
BEpIIMHBI KO JHY. JlelTepuil B CUHTE3-Ta3e JIMIIAeTCsl BOAOPOJAa U KOHIIEHTPUPYETCS B
aMMHMaKe. AMmuak MOCTyNnaeT 3aTeM B YCTAHOBKY JIA KpPCKWMHIa aMMHUaKa Ha IHE
KOJIOHHBI, TOTJa Kak ra3 coOupaercs B aMMHA4YHOM KOHBepTepe Ha BepiinHe. Ha
MOCTEeNYIOMMUX  CTYNEeHAX TPOWCXOAUT  JalibHeimee oOorameHwe, W  IyTeM
OKOHYAaTEIbHON JUCTUJUISIIMU MPOU3BOJIUTCS PEAKTOPHO-YMCTas Tsbkenas Boaa. llomaua
CUHTE3-Ta3a MOXKET ObITh O0eClieYeHa aMMHAYHON YCTaHOBKOM, KOTOpasi B CBOIO OYepe/ib
MOJKET OBITH COOpPY’KEHa BMECTE C YCTAHOBKOH ISl TPOM3BOJICTBA TSKEIIOW BOJBI ITyTEM
M30TOMTHOTO OOMEHa aMMHuaKka U Bojopojaa. B mpoiiecce aMMHauyHO-BOIOPOAHOTO OOMEHA
B Ka4yeCTBE MCTOYHMKA UCXOJHOTO JCHTEPUS MOXKET TAKKE HCIIOJIB30BAThCA OOBIYHAS
BOJIA.

MHor#ue npeIMEThl KITF0YeBOr0 000PYA0BaHHUS JJIsl YCTAHOBOK MO MPOU3BOJICTBY TSXKEION
BOJIBI, UCIIOJIL3YIOIUX Mporecckl GS WM aMMHAayHO-BOJOPOJHOTO OOMEHa, LIMPOKO
pacnpocTpaHeHbBl B HEKOTOPHIX OTpPacisix He(TESXUMHUYECKOW IMPOMBIIIICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOONBITNX YCTaHOBOK, UCIONB3YIomuX mpomece GS. Oprako
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6.1.

6.2.

6.3.

HEMHOTHE TPEAMETHI 00OPYIOBAaHUS SBIIAIOTCS CTaHmAapTHRIMH. [Ipomeccsr GS u
aMMHa4YHO-BOJIOPOJHOTO  oOMeHa  TpeOyroT  0o0paboTKM  OONIBIIMX  KOJMYECTB
BOCILIAMCHSIOIIUXCS, KOPPO3HMOHHBIX U TOKCHYHBIX JKUJKOCTEH MpPH TOBBIIICHHOM
maBineHnu.  COOTBETCTBEHHO TpH pa3pabOTKe CTaHAApTOB IO TPOEKTUPOBAHUIO U
3KCIUIyaTallMK JJIsl YCTAHOBOK M 000PYIOBaHHMS, UCIIONB3YIONUX 3TH IPOLECCHI, CIEAYET
YAENATh 00JBIIOC BHUMAHKE MOA00PY MAaTEPUAIOB M UX XapaKTEPUCTHKAM C TEM, YTOOBI
00ecneunTh UITHTENBbHBIN CPOK CIIy’)KObI TIPH COXPaHEHWH BBICOKOM 0€30MacHOCTH H
HaJC)KHOCTH. Ompenenenne MacmTaboB  OOYCIIOBIMBACTCS TJABHBIM — 0Opazom
COOOpaXCHUSIMU SKOHOMUKH M HeoOxomumoctd. TakuMm oOpa3oM, OOJbllias 4YacTh
IPeIMETOB 000y IOBaHMS H3TOTOBJISIETCS B COOTBETCTBHU C TPEOOBAHUAMHE 3aKa34YHKa.

Hakonen, cnemyer oTtmeTrnuth, 4TO Kak B mpomecce GS, Tak W B MPOIECCe aMMUAYHO-
BOJIOPOJJHOTO OOMeEHa, TpeAMETHl O00OpYAOBaHUS, KOTOPBIE II0 OTIACIBHOCTH HE
MpeIHa3HAYeHbl WKW TOJATOTOBJICHBI CHEIUANBHO I IPOU3BOJCTBA TSKEIOH BOJIBI,
MOTYT COOMpAThCSI B CUCTEMBI, CIIEHAIbHO MTPeIHA3HAYCHHBIC W MTOATOTOBIICHHBIE IS
MIPOU3BOACTBA TsKeNoi Boabl. IlpuMepamu TakuxX cuCTeM, HMPUMEHSEMBIX B 000MX
mpoleccax, SIBISIFOTCS CUCTEMa KaTaTUTHUYECKOrO0 KPEKHHTa, UCIOJIb3yeMasl B MPOIEcce
oOMeHa aMMUaKa ¥ BOJOPO/Ia, ¥ TUCTHIUISIIHOHHBIE CUCTEMBI, HCITONIb3YeMbIE B ITPOIIECCe
OKOHYATENbHOW KOHIEHTpAIllUU TSAXKEION BOJbI, JOBOJSIIEH €€ JI0 YPOBHSA PEAKTOPHO-
YUCTOU.

[IpenmeTsr 00opymOBaHUS, KOTOpHIE CIEIMAIBHO MpeIHA3HAYEHBl WU TOATOTOBJICHBI
JUTSL TIPOM3BOJICTBA TSDKEIION BOZBI ITyTEM HCITONIB30BAHUS JTHOO Tporiecca 0OMeHa BOMIBI U
CepoBOIOPO/Ia, INOO Mpoliecca oOOMeHa aMMHUaKa U BOJOPO/1a, BKITFOUAIOT:

Bo10-cepoBo10poiHbIe 00MEHHBbIE KOJOHHBI

OOMeHHbBIE KOJOHHBI, H3TOTABIMBAEMbIE H3 MEJKO3CPHUCTOM YITIEPOOUCTON CTamu
(manpumep, ASTM A516), muamerpom ot 6 M (20 dyToB) m0 9 M (30 pyTOB), KOTOpPEIE
MOTYT SKCIUTyaTHpOBAThCS MpU AaBleHWW cBbiie win paBHoM 2 MIla (300 ¢yHT/KB.
IIOMM) W HMMEIT KOPPO3HMOHHBIM JONycK B 6 MM i Oojblle, CIEHHaTIbHO
IpeIHa3HAYEeHbl WM IOATOTOBJICHBI [UI1 IPOU3BOJACTBA TSDKEJNOM BOIBI IIyTEM
WCIIOJIb30BaHMSI MTpOIiecca U30TOMMHOTO 0OMEHa BOJIBI M CEPOBOOPO/IA.

Fa30[lyBKI/I U KOMIIPECCOPbI

OmHoctyneHdarple, MayoHamopHble (T.e. 02Mlla wmm 30 GyHT/KB. m10iim)
HEHTPOOEKHBIC Ta30lyBKUA WJIM KOMIIPECCOPHI JIJIs IUPKYJIALUN CEPOBOIOPOIHOIO Tasza
(r.e. raza, comepxamero Oonee 70% H,S), cnenmanbHO mpeqHAa3HAYCHHBIE WU
MOJITOTOBJICHHBIE /ISl TIPOHM3BOJICTBA TSDKEIOH BOJBI IyTEM HWCIOJIB30BAHHS IpOIEcca
oOMeHa BOABI H CEPOBOJOPOJIA. OTH Ta30myBKA WM KOMIIPECCOPHI HMEIOT
POM3BOMTENFHOCTh, NPEBBINAIONIYI0 HMIM  paBHylo 56 m/c. (120 000 SCFM)
IOpH SKCIUTyaTallud TMOJA  JaBJiCHHEM, MpeBblIaomuM wid  paBHeiM 1,8 Mlla
(260 dynT/KB. MIOIIM) Ha BXOAe, H CHAOXEHBI CaJTbHUKAMH, YCTOWMYMBBEIMH K
BosaericTeuio H,S.

AMMHa‘lHO-BO)IOpO}IHBIe 00MeHHbIE€ KOJIOHHbI

AMMUAYHO-BOJIOPOJHBIE OOMEHHBIE KOJIOHHBI BEICOTOW Ooylee wWim paBHOH 35 M
(114,3 pyroB) mmamerpom ot 1,5 M (4,9 dpyroB) 10 2,5 m (8,2 pyTOB), KOTOpBIE MOTYT
9KCIUTyaTUPOBATHCS TMOJA AaBlieHHWeM, mpeBbimaromuM 15 Mlla (2225 ¢pyHT/KB. mioiim),
CHELUAIFHO NpeAHA3HAuYCHHbIE WIKM HMOATOTOBJICHHBIC IJIs1 IIPOU3BOJICTBA TSKEIOH BOABI
IyTEM HCIIOJIb30BaHUSA Iporecca OOMEHa aMMHaKa M BOZOpPOJa. IJTH KOJIOHHBI MMEIOT
TaK)Ke 10 MEHbIIIeH Mepe 0THO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKE AUAMETPa, 4To
U LWIMHJIpUYECKas 4YacTbh, 4Yepe3 KOTOPYI0 MOTYT BCTaBIATHCA WM BBIHUMAThCA
BHYTPEHHHE 4aCTH KOJIOHHBI.
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6.4.

6.5.

6.6.

6.7.

BHyTpemme YaCTHU KOJIOHHBI U CTYIICHYATbl€ HACOCHI

BHyTpeHnHHe 4HacTH KOJIOHHBI M CTyINEHYAaThle HACOCHI, CIICUANBLHO IMpEeIHA3HAUCHHBIC
WIM TOATOTOBJICHHBIE JJI KOJOHH [IJIi TPOU3BOJCTBA TSKEIOW BOABI IyTeM
WCTIOJB30BAHMUSA IpOIlecca aMMHAYHO-BOJOPOTHOTO oOMeHa. BryTpennmne wactm
KOJIOHHBI BKJIFOYAIOT CIEIUANTBHO MpeAHa3HAYCHHBIC KOHTAKTOPHI MEXKIY CTYICHIMU,
COJICUCTBYIOIIME TECHOMY KOHTAKTy ra3a u KUAKocTU. CTymeHdyaThle HACOCHI BKIIOYAIOT
CHENHMabHO TpeJIHAa3HAYCHHBIE TOTPY)KaeMble B KHUIKOCTh HACOCHI IS IUPKYJISAIHH
JKHUIKOTO aMMHaka B Tpefenax o0beMa KOHTaKTOPOB, HAXOMSIINXCA BHYTPU CTyTICHEH
KOJIOHH.

YcraHoBKH 1S KPEeKMHIa aMMHaKa

YCcTaHOBKH AUl KPEKHMHTAa aMMHUaKa, SKCIDIyaTHpyeMbIe IO/ JaBJICHUEM, TTPEBHIIIAIONTIM
win paBHbiM 3 MIla (450 ¢yHT/KB. q10HM), CHEHUATIBHO MNPEAHA3HAYCHHBIC WM
MOATOTOBJICHHBIE JJIS MPOU3BOACTBA TSKEIONW BOJBI MyTEM HCHOJIB30BaHUS Mpolecca
M30TOITHOTO 0OMEHa aMMHaKa U BOJIOPO/Ia.

NudpakpacHble aHAIM3ATOPHI NOTJIOIEHUSA

WHdpakpacHble aHANIM3aTOPBl  IMOTJIOMICHHS, CIHOCOOHBIC OCYIICCTBIATH — aHAIH3
COOTHOIICHHS MEXAY BOIAOPOJOM H JIEeHTepHueM B peallbHOM MacmiTabe BpeMeHH, KOTraa
KOHIICHTPAINK AeHTEepHs pPaBHBI MK TpeBbImaT 90%.

Karanutnyeckue meuu

Karanutnueckue neuu ajis nepepaboTKH 00OTallleHHOTO JIEHTEPUEBOrO ra3a B TAKEIYHO
BOJY, CHCIUANBHO IPEIHA3HAUYCHHBIC WM MOATOTOBICHHBIC ISl MPOU3BOJCTBA TsHKEIOM
BOJIBI IyTEM HCIIOIB30BaHMsI IPOIIECca H30TOIMTHOTO OOMEHa aMMEaKa U BOJIOPO/IA.

YcraHoBku aJs KOHBEPCHUU ypaHa U 060py210BaHI/Ie, CnenuajJabHO NMpeIHAa3HAYCHHOC
HJIA ITOATOTOBJICHHOC JJISI 3TOT0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax A KOHBEPCHM ypaHa MOXET OCYIIECTBIATHCS OAHO WIIU
HECKOJIBKO IMPEBPAICHUN M3 OJHOTO XMMHUYECKOrO M30TONA ypaHa B ApPYToil, BKIHOYAs:
KOHBEPCHIO KOHIICHTpaTOB ypaHoBoul pyasl B UO;, kouBepcuto UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, unu UF¢, konBepcuto UF, B UF¢, kouBepcuto UF¢ B UF,4, KOHBEpCHIO
UF, B MeTajnuueckuil ypan u KoHBepcuio ¢ropuaoB ypana B UO,. MHorue KiroueBbie
KOMIIOHEHTHl 00OpYJOBaHMs YCTaHOBOK JUIS KOHBEPCHUHM YpaHA XapakTEepHbI IS
HEKOTOPBIX CEKTOPOB XUMHUYECKOH oOpabaTeiBaromiell MpoMbIIIIeHHOCTH. Harmpumep,
BUJBl OOOpYJIOBaHMS, HCIOJIB3yEMOI0 B 3THUX IpoleccaxX, MOTYT BKJIIOYaTh: II€uH,
KapyCelbHBIE IIEYM, PEAKTOPBI C ICEBJOOXKHIKEHHBIM CJIOEM KaTaau3aTopa, >KapoBbIE
pEeaKkToOpHbIE OamiHW, S>KUAKOCTHBIE LEHTPUGYTH, IUCTWULILIMOHHBIE KOJOHHBI U
JKUJKOCTHO-KHMIKOCTHBIE IKCTPAaKIMOHHbIE KOMOHHBI. O/HAKO HE MHOTHE KOMIIOHEHTHI
00opyIoBaHHs HMMEIOTCS B "TOTOBOM Bupe"; OOJBIIMHCTBO W3 HHUX JOJDKHBI OBITH
HOJTOTOBJIEHB! COIVIACHO TPEOOBAHUAM M CHELU(UKALUAM 3aKa3uuka. B HEKOTOphIX
ciy4yasx TpeOyeTcsl YYWTHIBaTh CIIEHUAIbHBIE IPOEKTHBIE W KOHCTPYKTOPCKHE
0COOEHHOCTH ISl 3allUTHl OT arpecCMBHBIX CBOMCTB HEKOTOPHIX M3 0OpadaThIBaeMBIX
xummueckux BemectB (HF, F,, CIF; u ¢ropunsr ypana). Hakonen, ciemyer OTMETHTS,
YTO BO BCEX IIpolleccax KOHBEPCHH ypaHa KOMIIOHEHThI OOOpYIOBaHHUSA, KOTOpPHIE
OTJIENBHO CHENHMAIbHO HE NpeAHa3HaueHbl MM TMOJTOTOBIEHBI JUIsI KOHBEPCHUHU ypaHa,
MOTYT OBITb OOBEAWHEHBI B CHCTEMBI, KOTOPBIC CHEHHANbHO MpPEIHA3HAUYCHBI MU
MOJTOTOBJIEHBI AJIS1 UCIIOJIB30BAHNUS B LIEISIX KOHBEPCHUH ypaHa.
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7.1.

7.2

7.3.

7.4.

7.5.

7.6.

CrnennajibHO TpeTHA3HAYEHHbIE WM MOATOTOBJEHHbIE CHCTEMBI JJS KOHBEPCHH
KOHLEHTPATOB YpaHoBoii pyabl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcus KOHIIEHTpaToB ypaHoBoH pyabsl B UO; MOXKET OCYIIECTBIATHCS CHadaja
MOCPEJICTBOM PACTBOPECHUSI PYyIbl B a30THOM KHCIOTE W OKCTPAKUUM OYHUIIECHHOTO
reKcarupara ypaHWIIUHHTpPaTa C MOMOIIBI0 TaKOTO PpAcTBOPUTENS, KaK TPHOYTHI
thocdar. 3areM TekcaruapaTr ypaHWIOUHUTpaTa mnpeobOpasyercs B UO; mubo
IIOCPE/ICTBOM KOHIEHTPALMH W JCHUTPALUH, JHOO0 TMOCPEICTBOM HEHTpaIM3anun
ra3oo0pa3HbpIM aMMHaKOM JJisi TIOJlydeHHs JAWypaHaTa aMMOHHUS C TOCIEAyIoeh
¢bunbTpanyei, CynKoi u KaJbIIUHAPOBAHUEM.

CHeI.l](la.HbHO npeaHasHa4eHHbIC WM NOATIOTOBJICHHBbIC CHUCTEMBI JIA KOHBEPCHUH
UO3 B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UO; B UFg MOKET OCYIIECTBIISATECSI HEIOCPEACTBEHHO (propupoBanuem. [lis
mporecca TpedyeTcss HCTOUHUK ra3000pa3Horo Gpropa win TpexXpTOPUCTOTO XJI0pa.

CnenuajabHO NnpeaHasHaA4YC¢HHbIC WM NOATOTOBJICHHBIC CHUCTEMbI 1JId KOHBEPCHH
UO3BU02

[NTOACHUTEJIBHOE 3AMEYAHUE

Konepcus UO; B UO, MOXeT OCyLIeCTBIATHCS TocpencTBoM BoccTaHoBieHHS UQO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM WJI BOJOPOIOM.

CHeI.l](la.HbHO NnpeaHasHa4€eHHbIC WM NOATIOTOBJICHHBIC CHUCTEMBI JId KOHBEPCHH
UOzBUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcuas UO, B UF; moxker ocymectBiarbea mnocpeactsoM peakmun UO; ¢
razoo0pa3HbM dTopucTeiM BomopoaoM (HF) mpu temmepatype 300-500°C.

CnenuajabHO NpeaAHAa3HAYCHHbIC HUJIH NOAT0TOBJCHHLIEC CHCTEMbI JIsd KOHBECPCHUH
UF,4 B UF,

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF; B UFg ocylecTBisieTcsi MOCPEACTBOM 3K30TEPMHUUYECKON pPEaKLUHU C
¢ropom B peakropHoii OamHe. UFg KOHIACHCHpyeTCs W3 TOPSYUX JICTYYHX Ta30B
MOCPEICTBOM TIPOIYCKAaHMUS IOTOKAa ra3a dYepe3 XOJNOAHYIO JIOBYIIKY, OXJIAXKIESHHYIO
mo -10°C. [lns mporecca TpeOyeTcst HKCTOYHHK T'a3000pa3Horo gropa.

CrnenmajibHO NpeJHA3HAYEHHbIEe WM NMOArOTOBJIEHHbIE CHCTEeMbI AJS KOHBEPCUH
UF4 B MeTa/LIMYEeCKUH ypaH

[HOACHUTEJIBHOE 3AMEYAHUE
Konsepcus UF; B MeTauIMUeCKUH ypaH OCYIIECTBISETCS IOCPEACTBOM  €r0

BOCCTAHOBJICHHUSI MarHueM (KpyIMHbIC MAPTHUH) WK KalbliieM (Mayibie mapTun). Peakius
OCYIIECTBIISAETCS TIPH TEMITepaTypax BhIIIe TOYKHY IutaBienus ypada (1130°C).
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7.7.

7.8.

CHeI.l](la.HbHO npeaHasHa4YeHHbIC WM NOATOTOBJICHHBIC CHUCTEMBI IJId KOHBEPCHUH
UF6BU02

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXKET OCYIIECTBIATHCS MIOCPEICTBOM OJHOTO M3 TPEX IPOIIECCOB.
B nepsom mponiecce UF¢ BoccTanasnuBaetcs u runpoinsyercs B UO; ¢ HCIIONb30BaHUEM
BoJopoa U napa. Bo Bropom npouecce UFq runponusyercs pactBopeHHEM B BOJIE, AT
OCaXICHUS TUypaHaTa aMMOHUs JTOOABIISIETCS aMMHaK, a ANyPaHaT BOCCTAHABIMBACTCS B
UO, Bomopoaom mipu Temmeparype 820°C. Ilpm tpetsem mpomecce razoodpasnsie UFs,
CO, u NH; cMmemmBaoTcs B BOJe, OcCaxzaas ypaHWIKapOOHAaT aMMOHUS.
YpaHunkapOOHAT aMMOHHS CMEIIMBAETCA C MapoM W BOJOPOJOM IIPH TeMIIepaType
500-600°C s mpomssoacTBa UO,.

Konsepcus UFg B UO, dWacTto OCyIIECTBISETCS Ha MEPBOM CTYMEHH YCTAaHOBKH II0
U3TOTOBJICHUIO TOILINBA.

Cneunam,ﬂo npeaHasHa4YeHHbIC WM NOATOTOBJICHHBIC CHUCTEMbI IJIA KOHBEPCHUH
UF6BUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Koungepcusa UF¢ B UF, ocymiecTBisieTcst ocpeacTBOM BOCCTAHOBIICHHS BOJOPOAOM.
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