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[JononHntenbHbIn NpoTokon K CornaweHunto
mexay Pecnybnmkon Onb-CanbBagop u
MexayHapoaHbIM areHTCTBOM N0 aTOMHOW
9HEPrnn 0 NPUMEHEHUN rapaHTUN B CBA3MN C
[loroBopoM 0O 3anpeLueHnn 90epHOro opyxua B
NatnHckon Amepuke n ¢ [JoroBopom o
HepacnpoCTpaHeHUN A0ePHOro opyXxusg

1. Texkcr HomomauTenpHOro mpoTokona k Cormamenuio Mexay Pecrmyomukoit Dms-CanpBanop u
MexIyHapOIHBIM areéHTCTBOM 110 aTOMHOUN SHEPrHH O MPUMEHEHHUH TapaHTHH B CBsi3H ¢ JloroBopom
0 3allpelIcHuH SACPHOTO Opyxkus B JlaTmHCKOM Amepuke u ¢ J[oroBopoM 0 HEpacHpOCTPaHCHHUH
SIEPHOTO OPYKHsSI BOCIIPOM3BOIMTCS B TPHIOKCHHH K HACTOSIIEMY XOKYMEHTY s HH(MOPMAIIIH
BCEX WICHOB. JIOMONMHUTENBHBIN TPOTOKON ObLT 0m00peH COBETOM YHPABISIOMUX 23 CEHTAOPS
2002 roga. On 66Ut IoxmucaH 5 centsiops 2003 roxa.

2. B coorBerctBUHM cO crTatbeit 17 JIOMOMHUTENBHOTO MPOTOKOJMA OH BCTYNWJI B CHITY
24 mas 2004 roxa, B neHb, Korga ATEHTCTBO Moay4dmio oT CallbBajopa MUCEMEHHOE YBEIOMIICHUE O
TOM, YTO 3aKOHOJIATEJIHBIC W/WIA KOHCTHUTYIIUOHHBIC TpeOoBaHus CanbBagopa, HEOOXOIUMBIC IS
BCTYIUICHHSI B CHUTY, BBITTOJTHCHBI.
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INFCIRC/232/Add.1
[Ipunoxenue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIAILIEHWIO MEXTY PECITYBJINKOM
BJIb-CAJIBBAIOP U MEXJIYHAPOHBIM ATEHTCTBOM ITO ATOMHOM
SHEPTUU O [IPUMEHEHUU T'APAHTHI B CBS3U C JOTOBOPOM O
3AIPELLIEHUH SIJIEPHOI'O OPYXXUS B JATUHCKOU AMEPUKE U C
JOI'OBOPOM O HEPACITIPOCTPAHEHUU AAEPHOI'O OPYXUA

[MPUHUMAS BO BHUMAHUE, uto Pecnybnuka Dnb-CansBagop (B JalbHEHIIEM
nMmenyemas “CanpBazopom’™) W MexXayHapoIHOE areHTCTBO IO aTOMHOW SHepruu (B
nanpHelneM uMeHyemoe "AreHTcTBOM'") SBIAIOTCS  ydacTHUKamMu — CoryalmieHust o
MPUMEHEHUH TapAHTUH B CBA3MU € JJOroBOpOM 0 3ampenieHun SAepHOro opyxkus B JIaTuHCKOM
Amepuke u ¢ JloroBopoM O HEpaCHpOCTPAHEHUM SIAEPHOTO OpPYXHs (B JajbHEWIEeM
nMenyemoro "CoriameHreM o rapanTusx'"), KOTopoe BCTYNUIIo B cruty 22 anpens 1975 roxa;

YUUTBIBAS xenanue MeXIyHaApOIHOTO COOOIIECTBA ele 0oJjiee YKPEMUTh PEKUM
SIEPHOTO HEPACIPOCTPAHCHUS ITyTeM TIOBBIIICHHUS JEHCTBEHHOCTH U 3(h(EeKTHBHOCTH
CHUCTEMbI TapaHTUl ATEHTCTBA;

HAIIOMUWHASI, 9yT0 ATEHTCTBO NPU OCYIIECTBICHUN TapaHTUM TOHKHO YYUTHIBATH
HCOGXO,[[I/IMOCTI:Z I/I36eFaTB cO3gJaHus HpeH}ITCTBI/Iﬁ 9KOHOMHYCCKOMY U TCXHOJIOTUYCCKOMY
pasButuio CanbBazopa Wik MEXIyHapOJIHOMY COTPYIHUYECTBY B 00JIACTH MUPHOM sIepHON
NESITEeIbHOCTH;  COOJIOAATh JEHCTBYIOIIME IIOJNOXKEHUS B 00JacTH OXpaHbl 3/I0POBbS,
0e30macHOCTH, (PU3WYECKOW 3allMUThl, a TaKke JIpyrue JIeHCTBYIOIMUE TpeOOBaHUS
6€3OH3.CHOCTI/I U MpaBa OTACIIbHBIX JIMIL; W NPUHUMATb BCC MCPLI IO 3alIUTC KOMMCPUYCCKHUX,
TEXHOJIOTUYECKMX W MPOMBIIUICHHBIX CEKPETOB, a TaKkXkKe Apyrol KoH(uIeHIuanbHOU

uHpOpMaIIUY, KOTOPasi CTAHOBHUTCS €MY U3BECTHOI;

[MPUHNUMAA BO BHHUMAHMUME, uto wyactoTra mnpoBeAeHUS M HWHTEHCHUBHOCTH
MEpOTIPUSITHH, YyKa3aHHBIX B HacTosmeM lIporokone, OyayT mommepKUBaThCA Ha
MUHMMQJIbHOM  YpPOBHE, COOTBETCTBYIOIIEM II€IM TMOBBIIICHUS JEHCTBEHHOCTH U

3¢ pexTUBHOCTH rapaHTHil ATEHTCTBA;

HACTOAIINM CanbBagop 1 ATEHTCTBO COTVIACHIIMCH O HUKECIETYIOIIEM



CBA3b MEKAY HACTOAIIUM ITPOTOKOJIOM U COT'JIAIIEHUEM O

I'APAHTUAX

Crartbs 1

ITonoxxennsa CornamieHust 0 rapaHTUSX NPUMEHSIOTCS K HacTtosAweMy lIpoTokorny B

TOW Mepe, B KAKOH OHU COOTBETCTBYIOT MOJIOKEHUSIM HacTosiero [IpoTokosia u COBMECTUMBI

C HHMH.

B cinydae mporuBopeunst Mexay mnonoxkeHusMu CoryiamieHus O TapaHTUAX U

ITOJIOKCHHUAMU HACTOALIETO HpOTOKOHa IMPHUMEHATIOTCS IMMOJTOXKCHUA HACTOALIETO HpOTOKOHa.

a.

INPEJOCTABJIEHUE NHH®OPMAILIUN

Cratbsa 2

CanbBaziop NpeaoCTaBIseT Ar€HTCTBY 3asBJICHUE, COACPIKAIIICE:

i)

iii)

O6miee ommcanue W WH(POPMAINNIO, YKA3bIBAIOIIYI0 MECTO IPOBEICHHS
OTHOCSIIIIUXCS K SIIEPHOMY TOILTUBHOMY IUKITY HAYYHO-UCCIIEOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX PAa0OT, HE CBA3aHHBIX C SIAEPHBIM MaTEpUajIOM,
OCYILIECTBISIEMBIX ~ TNe-IN00,  KOTOpble  (UHAHCUPYIOTCS,  MOIYYHIIN
KOHKpPETHOE pa3pelleHHe WM KOHTPOJIUPYIOTCS WM OCYUIECTBISIOTCS OT
nmenu CanbBajopa.

OmpeneneHHyl0  AreHTCTBOM Ha OCHOBE  OXHJAEMOTO  IOBBIIICHHS
NENCTBEHHOCTH WM 3(P(EKTUBHOCTH U corjiacoBaHHylo ¢ CanbBagopom
MH(OPMAIIUIO O KACAIOIIEHCS TapaHTUN IKCIUTYaTallMOHHOW JEITeTbHOCTH Ha
YCTAaHOBKaxX M B MECTax HAaxXOXJICHHs BHE YCTAaHOBOK, TI/i€ OOBIYHO

UCIIOJIB3YETCS SACPHBIA MaTepHUal.

OO1iee omucaHHe KaKAOTO 3MaHHA Ha KaXKIOHW IUIOLIAAKE, BKIIIOYAsT €ro
WCIIOJIb30BaHKE, U, €CIIU 3TOT0 HEJOCTATOYHO - OTMCAHUE €T0 COACPKUMOTO.
DTO onucaHue BKIIIOYAET KapTy TaKOM TUIOLIAJKH.

Onucanne MacmTaba onepanuii s KaKI0ro MeCTa HaX0XACHUS, UMEIOIIErO
OTHOIIIEHUE K JEATEeNbHOCTH, yKa3aHHOW B I[lpunoxkenuu I k HacTosmemy
IIpoTokouy.

Nudopmannio, yKa3bIBaIOUIYyI0O MECTO HAaXOXAEHHUS, OHKCIUTyaTallMOHHOE
COCTOSIHME M OLICHOYHBIE TOJOBBIE IIPOU3BOJCTBEHHBIE MOIIHOCTH YPAHOBBIX
PYAHUKOB W OOOTaTHTENbHBIX YCTAaHOBOK M TOPHUEBBIX OOOTaTHTEIbHBIX
YCTQHOBOK U CYLIECTBYIOLIHUI I010BOH 00bEM IMPOU3BOJCTBA TAKUX PYAHHUKOB
u oboratutenbHbIX ycTaHoBoK it CampBasopa B 1enom. CanbBagop
IIPEIOCTABIIAET MO 3aIpOoCy ATEHTCTBA JAaHHBIE O CYILIECTBYIOILIEM I'OJOBOM
o0beMe POM3BOJICTBA OTAEIBHOIO PYIHUKA WK 000TaTUTEIHHON YCTaHOBKH.



Vi)

[IpenocraBnenue 3Toi uHGOpManuu He TpeOyeT BeleHHs MOAPOOHOTO ydera
SJIEPHOTO MaTepHaa.

NudopMannio 0THOCUTEIBHO UCXOTHOTO MaTepualia, He JTOCTUTIIIETO COCTaBa
Y YUCTOTBI, KOTOPBIE JENAIOT €0 MPUTOJAHBIM ISl H3TOTOBJICHUS TOILJIMBA WU

M30TOITHOTO 00OTaIICHUS, BKIIOYAIOIIYIO:

a) KOJINYECTBA, XUMHYECKHH COCTaB, UCTIOJTb30BaHUE 17001
MpeIoiaraeMoe UCIOIb30BaHNE TAKOTO MaTrepuayia, HE3aBUCHMO OT
€ro SICPHOTO WIIM HESIEPHOTO HCIIOJB30BAHMS, IS KaXKIOTO0 MecTa
HaxoxaeHus B CanbBanope, B KOTOPOM TaKOi MaTepuai MpUCyTCTBYET
B KOJIMYECTBAX, MPEBBINIAIONIUX AECATh METPHYECKHX TOHH ypaHa
u(unm) ABaALATh METPUYECKUX TOHH TOpHUS, a I JPYTruX MECT
HAXOXKICHHUS C KOJMYECTBAMH OoOJiee OJHOW METPHUYECKOW TOHHBI -
obmee kommuectBo s CanbBagopa B IEJIOM, €CIM 3TO oOIuee
KOJIMYECTBO TIPEBBINIACT JECATh METPHUECKUX TOHH ypaHa WA
IBaALATh METPUUYECKUX TOHH TOPHUS. [IpenocraBienne 3Tou
nHpopManuu He TpeOyeT BEACHHs MOAPOOHOTO yueTa SIEePHOTO

MaTepHaa,

b) KOJINYECTBA, XUMHUYECKHMUA COCTaB W IIYHKT HAa3HAYEHUs KaxXI0H
AKCHNOPTHOM TmocTtaBku U3 CanbBazopa TaKOro wmarepuana s

KOHKPCTHBIX HCAACPHBIX ueneﬁ B KOJIMYCCTBAX, IMPCBLINIAOIINX

1) JIECSITh METPUUECKUX TOHH ypaHa, WM JJI TOCIEI0BaTEIbHBIX
SKCIOPTHBIX MOCTABOK ypaHa u3 CanbBajopa B OJHO U TO XK€
rOCyJapCTBO, KaxJasi U3 KOTOPBIX MEHEE NECATH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX IPEBBIIAET ACCATh METPUUECKUX

TOHH B TCUCHHUC 014,

2) IBaanaTh METPUUYECKUX TOHH TOpUS, AN IS
MOCJICIOBATEIBHBIX ~ OKCIOPTHBIX  TIOCTABOK  TOpUS W3
CanbBaziopa B OJJHO U TO € TOCYIapCTBO, KaxK/as U3 KOTOPBIX
MEHEe MBAAIAaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX

MMPEBLIIACT ABAAATh MCTPUUCCKUX TOHH B TCUHCHUC I'0J1a,

c) KOJIMYECTBA, XMMHUYSCKHM COCTaB, MECTO HAXOXXICHUS B HACTOSIICE
BpeMs M HCMOJIb30BAHME WJIM MPEIANOJaracMoe HMCIO0JIb30BaHUE
KaXJI0M UMMOpPTHOM moctaBku B CanbBalop Takoro marepuana Jjist

KOHKPETHBIX HEAJACPHBIX ueneﬁ B KOJIMYECTBAX, IMPEBLIMIAOIINX

1) JECATh METPUUYECKUX TOHH YpaHa, WIH JJI TOCIEA0BATENbHBIX
MMIIOPTHBIX MTOCTaBOK ypaHa B CanbBasop, Kaxkaasi U3 KOTOPbIX
MEHEE JeCATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX

MPEBLINIACT ACCATH MCTPUUCCKUX TOHH B TCUHCHUC I'0J1a;



vii)

viii)

2) IBaaNaTh METPUUYECKUX TOHH TOpUS, AN IS
MOCJIEIOBATEIBHBIX UMIIOPTHBIX TOCTaBOK Topusi B CanbBaaop,
KakJas U3 KOTOPbIX MEHEeEe ABAJIATH METPUUYECKUX TOHH, HO
CyMMa KOTOPBIX MPEBBINIACT JIBAAIIATh METPUUECKHX TOHH B

TEYEHHE IroJia;

pY TOM MOHUMAaHUH, YTO MPEAOCTaBICHHE HH(OPMAIIH O TAKOM MaTepualle,
MpEAHA3HAYEHHOM [UJIl HEANEPHOI0 HCIIOIB30BAHMS, IIOCIIE TOr0 Kak OH
JOCTUTHET OKOHYATEJIbHOW (OPMBI CBOETO HEAJACPHOIO HCIOJIH30BAHUA, HE

TpedyeTcsl.

a) MH(OPMALIMIO OTHOCUTENbHO KOJMYECTB, BUIOB HCIIOJIB30BAHUSI U
MECT HaXOXJICHUS SACPHOTO MaTrepuayia, OCBOOOXKIECHHOTO OT
rapaHTUil B COOTBETCTBUU €O cTaTbeil 36 CornameHus o rapaHTHsIX;

b) WH(POpPMAIIUIO OTHOCUTEIHLHO KOJIMYECTB (KOTOpasi MOXXET HMETh
¢bopMy OLIGHOK) ¥ BHJOB HCIOJIB30BAaHUS B KaXKIOM MECTE
HAXOXJACHUS SJEPHOTO MaTepuaia, OCBOOOXIEHHOIO OT rapaHTUd B
COOTBETCTBHUH €O cTaTheil 35 b) CornaimieHus o TapaHTHsIX, HO elle He
HaXOJAIIerocs B OKOHYATENbHON (opme g  HesAepHOTro
UCIOJIb30BaHUS, B KOJMYECTBAX, IMPEBBIMIAIONINX yKa3aHHbIE B
cratbe 36 CornameHuss O TapaHTHUSX. [IpenocraBienune 3TOi
uHbopManuu He TpedyeT BeNeHHs IOAPOOHOIO y4eTa sIepHOro
MaTepuasa.

NudopManuio OTHOCHUTEIBRHO MeECTa HAXOXKACHHS WIH JajdbHEHIIeH
00pabOTKM OTXOJOB CpPEOHEr0 WM BBICOKOTO YPOBHS AaKTHUBHOCTH,
colepKalux ITUTYTOHHH, BBICOKOOOOTAIICHHBIA YypaH uWiu ypaH-233, B
OTHOIICHHH KOTOPHIX MPUMEHEHHE TapaHTUi OBUIO TPEKpalieHo B
cootBeTcTBUU cO crarbed 11 Cornmamenus o rapanTtusax. g nenu gaHHOTO
nyHKTa "nanpHeimas oOpaboTka" He BKIIIOYAET MEepeyNakoBKY OTXOJOB HIIU
UX JanbHellee KOHIUIMOHUPOBAHHUE, HE MpeaycMaTpUBAIOLIee pa3fesieHus

9JICMCHTOB, I XpaHCHUA UJIU 3aXOPOHCHUA.

Crnenyrornyto nHGOPMAIIMIO OTHOCUTEIHHO COTJIACOBAHHOTO OOOPYAOBAaHUS U
HESIZIGPHOT0 MaTepuala, nepeuncieHusix B [Ipunoxxennn Il

a) M0 KaXIOW HKCHOpTHOM moctaBke w3 CanbBagopa TaKoro
060py;[0BaH1/1;1 U Marcpuajia: I/II[eHTI/I(bI/IKaI_[I/ISI, KOJINYCCTBO, MECTO
MPEeIoJIaraeMoro MCIojiIb30BaHUSl B rOCyJapcTBe-MoyyaTesie U aara
WM B COOTBCTCTBYIOHIUX ClIydasAX OXHUJacMasd Jarta E)KCHOpTHOf/i
MIOCTABKU;

b) 10 KOHKPETHOMY 3aIpocy ATEHTCTBa, MOATBepxkAcHHE CalbBaiopom
KaK UMITIOPTUPYIOIIUM TOCyIapCTBOM HH(OPMAIMH, TPEIOCTaBICHHON



ATEHTCTBY JpYrMM TOCYJapCcTBOM B OTHOIIEHHUU 3KCIOpPTa TaKOIo
obopyznoBanus U matepuana B CanbBasop.

O6mme TmaHel HA MPEACTOSIIMK  JECATUICTHUNW TIEPHOJ, HMEIOIIUE
OTHOIICHUC K paSBI/ITI/IIO ;mepHoro TOIIJIUBHOI'O IIUKJIa (BKJHO‘-IaSI
IJIAaHUPYEMbIE OTHOCAIIMECS K SICPHOMY TOIUIMBHOMY IIMKJIY Hay4HO-
HCCIIEIOBATENILCKUE U OMBITHO-KOHCTPYKTOPCKHE paboThl), KOTrJa OHU
YTBEPKIEHBI COOTBETCTBYIOIMMHU KOMIIETCHTHBIMH Opranamu B CaabBaziope .

CanbBaIop mpHUIIaraeT BCe pa3yMHbIC YCHITUS, C TEM YTOOBI MPEIOCTABUTH ATCHTCTBY
CJIEYIONTYI0 HH(OpMAIIHIO:

)

obmiee omucaHue ©W WHPOPMAIUIO, YKA3BIBAIOIIYI0O MECTO IPOBEICHUS
OTHOCSIIUXCS K SAEPHOMY TOIUTMBHOMY ITUKITY HAyYHO-MCCIICIOBATEIHCKUX U
OTIBITHO-KOHCTPYKTOPCKUX PAa0OT, HE CBS3aHHBIX C SIICPHBIM MaTEPUAJIOM,
KOTOpbIE KOHKPETHO OTHOCSTCSI K OOOramieHuto, mnepepaboTke sIepHOro
TOIUITMBA WIH K OOpabOTKE OTXOJOB CPETHEr0 WU BBICOKOTO YPOBHS
AKTUBHOCTH, COJEP)KAIMX ITUTYTOHWUH, BBICOKOOOOTAIIEHHBI ypaH WIN
ypan-233, ocymectBiusieMblx rae-mubo B CanbBazope, HO KOTOpBIE HE
(UHAHCHPYIOTCSA, HE TONYYWJIM KOHKPETHOTO pa3pelieHuss WId He
KOHTposupytoTcsi CalbBaJlopOM WM HE OCYHIECTBISIIOTCA OT HMMEHHU
CanbBanopa. Jlyig mienu JaHHOTO TyHKTA "00paboTka" OTXOI0B CPEAHETO MU
BBICOKOTO YPOBHSI aKTMBHOCTH HE€ BKJIIOUYAET IMEPEYNaKOBKY OTXOAOB WM UX
KOHJIMIIMOHUPOBAHWE, HE TPEIyCMATPUBAIOIIEE pa3/IeNeHUs JJIEMEHTOB, IS

XpaHCHUA WA 3aXOPOHCHHUA.

obmiee omnucaHue ACATENHHOCTH W CBEACHUS O JHUIE WIA OpraHu3alluu,
OCYILIECTBJISIIONINX TaKyl0 JEATENbHOCTh B OIpPEIEICHHbIX ATEHTCTBOM
MECTax HaXOXICHUs 3a TMpeleaMH IUIONIaJKH, KOTOpbIE, 1O MHEHHUIO
AreHTcTBa, MOTJIM OBl (DYHKIIMOHAJIBHO OBITH CBSI3aHBI C JEATEIHLHOCTHIO Ha
sTol miomanke. IlpenocraBnenue Takoil HHGOPMALUU SBISAETCS MPEIMETOM
KOHKpEeTHOro 3ampoca ArentctBa. OHa MpenoCTaBlIAeTCs B KOHCYIbTALUU C
ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3anpocy ArentctBa CanbBafop JaeT YTOYHEHHS WM pPa3bsCHEHUS 000

nH(popMaIuu, MPEeIOCTABICHHOM B COOTBETCTBUM C HACTOSIICH CTaThed, B TOM

CTEIIEHH, B KOTOPOM 3TO UMEET OTHOLIEHHE K L€ FapaHTUM.

Cratbs 3

CanbBanop npenocranisieT AreHTCTBY B TeueHue 180 qHel nociie BCTyNIeHUs B CHITY

Hacrosiero [Iporokona nHbopMaIuio, 0 KOTOPOi TOBOPUTCS B cTaThe 2.a 1), 1ii), 1V),

V), vi) @), vil) 4 X) U B cTarbe 2.b 1).



CanbBagop mpenocTaBisieT ATEHTCTBY 10 15 Mas KaxIoro rojga OOHOBJICHHYIO
MHPOpMaLHIO, O KOTOPOIl TOBOPUTCS B IIYHKTE a. BBIIIE, 32 IEPUOJI, OXBAThIBAIOLIHH
MPEIIECTBYIOINN KaleHAapHbli roa. Ecnm panee mpemocraBieHHass WHGOpMAIHS
octanack 0e3 n3meHnenuii, CaibBaziop yBEIOMIISIET 00 ATOM.

CanbBamop mnpenocTaBiseT ATEHTCTBY A0 15 mas Kaxaoro roja uH(poOpMaIuio,
ompejieNieHHyl0 B cTaThe 2.a.vi) b) ® ), 3a TepuoJ, OXBaTHIBAIOIIHIA
MPEIIIECTBYIONINI KaJICHAAPHBIA TOJ1.

CanbBagop €XKEeKBapTaJIbHO MPEIOCTABIISAET ATEHTCTBY uH(pOpMaLHIO,
OTIpEe/ICTICHHYI0 B cTaThe 2.a.iX) a). JTa uH(OpMalUs MPEAOCTABISICTCS B TCUCHHE
HIECTUECATH THEN Mociie OKOHYaHUs KaKJI0T0 KBapTaa.

CanpBazop  mpenocTaBisieT  AreHTCTBY  MHGOpMAIUIO,  ONpEAENIEHHYI0 B
crarbe 2.a.viil), 3a 180 mHell 10 ocymiecTBICHHs HalbHEWIe o0paboTKH, U [0
15 mas kaxxnoro roga uHGopMaluioo 00 WU3MEHEHHUSIX MECT HaXOXKIEHUS 3a MEepHos,
OXBAaTBIBAIOLINHI IIPEALIECTBYIOIINI KaJeHIapHbINA IO,

Caanaﬂop U ATre€HTCTBO AOTOBApUBAIOTCAd O BPECMCHU MU YaCTOTC MPCAOCTABJIICHUA
nH(popMaluu, onpeieIeHHON B cTaThe 2.a.11).

CanpBazop  mpenocTaBisieT  AreHTCTBY  MHGOpPMaIuio,  ONpEAENIEHHYI0 B
cTathe 2.a.ix) b), B TeUYEeHHE IMIECTHAECATH THEH MOocie MOCTYIUICHHUs 3ampoca OT
AreHTCTBaA.

I[OHOJIHI/ITEJII)HHﬁ JOCTYII
Cratps 4

HI/I}KGCJ'IGI[YIOHIGG INPUMEHACTCA B CBA3M C OCYIICCTBJICHUEM JOIIOJHHUTECIBHOI'O

JOCTyIIa B COOTBETCTBUU CO CTaThel 5 Hacrosero IIporokona:

a.

ATEHTCTBO HE CTaBHUT oeJm MCXAaHUCTUUCCKH WM CHCTCMATHYCCKU IIPOBCPATH

nH(pOopMaIro, 0 KOTOPOH TOBOPUTCS B CTAaThe 2, OJJHAKO ATEHTCTBO UMEET JOCTYII

K:

1) TH000MY MECTY HaXOXJICHHUS, 0 KOTOPOM T'OBOPHUTCS B CTaThe 5.a. 1) WM 1),
Ha BBIOOPOYHOI OCHOBE C LIEJIBI0 00ECTIEYeHNsI YBEPEHHOCTH B OTCYTCTBHUU
HE3asBJIICHHBIX SIIEPHOTO MaTepuaa u e TelbHOCTH;

i) T1000My MECTYy HaXOXKJeHHs, O KOTOPOM TOBOPHTCS B cTaThe S5.b. mnu c., B

LEeNIX PEIICHHs BOIPOCa, CBA3AHHOTO C IPABWIBHOCTBIO W IOJHOTOU
UHpOpMAalLIUY, MPEJOCTABICHHOW B COOTBETCTBUU CO CTaTbed 2 WM B

LEJSIX YCTPaHEHUs HECOOTBETCTBUS, CB3aHHOTO C 3TOM UH(OpMaIuei;



1ii) TF000My MECTY HaXOKICHHS, O KOTOPOM TOBOPUTCS B CTaThe S.a. iii) B TOH
CTENEHHU, B KOTOPOH 3TO HEOOXOIUMO ATEHTCTBY JUISl ITOJTBEPXKIACHUS IS
neneil rapanTuii 3assiuenus CanbpBagopa O CTaTyce YCTAaHOBKM MJIM MecTa
HAaXOX/ICHUS BHE YCTAHOBOK, I/Ie paHee OOBIYHO MCHOJIB30BANICS SIICPHBIN

MaTcpuall, Kak CHATBIX C OKCILTyaTaluu.

1) 3a MCKJIIOYEHHEM CIy4aeB, YKa3aHHBIX B IYHKTE 1i) HIKE, ATEHTCTBO
Hanpasisger CanbBagopy NpeABAPUTEIbHOE YBEIOMIIEHHE O JOCTyIE IO
KpaiiHeil mepe 3a 24 yaca;

i1) B OTHOIIEGHUM JIOCTyNa K JIOOOMY MeCcTy Ha IUIOIIAJKe, KOTOPBIH
3aIpaIIuBaeTCs] B COUYCTaHUH C MOCEIICHUSIMH sl TPOBEPKH MH(OpMannuu
0 KOHCTPYKLIMH WM C HWHCHEKIHUSAMHM JUIl CHEUHAIbHBIX LeNeH WU
OOBIYHBIMH HMHCHEKIMSMH Ha 3TOH IUIOIIAJKE, CPOK MPEABAPUTEIHLHOTO
YBEJIOMJICHHUS, €CIIM ATEHTCTBO oOpalmaercs ¢ 3ampocoM 00 3TOM,
COCTaBJISIET, MO KpaifHeil Mepe, Ba 4aca, OJHAKO B HCKIIOUUTEIHHBIX
00CTOSITENILCTBAX, MOXKET COCTABUTh MEHEE JABYX YaCOB.

Hpe,Z[BapI/ITe.HBHOe YBCAOMJICHUC HAIIPABIIACTCA B INHCbBMCHHOM BHUAC W B HCM
KOHKPETHO YKa3bIBAIOTCA NPHUYHUHBI JOCTYIIA U ACATCIBHOCTb, KOTOPasa AOJI’KHA OBITH
OCYIICCTBJICHA BO BPEMA TAKOI'0 JOCTYIIA.

B caydae Bompoca niam HECOOTBETCTBUA ATEHTCTBO mnpenocraBiser CalbBagopy
BO3MOXHOCTb J1aTh Pa3bsICHEHHE M CIIOCOOCTBOBATH PELICHHUIO 3TOrO BONPOCA WIIU
YCTPaHEHHUIO 3TOTO0 HECOOTBETCTBHA. Takas BO3MOXKHOCTb OyIET MpPeJOCTaBIIATHCS
JI0 HaIpaBJICHHA 3amnpoca O AOCTYyIE, €CIM TOJNBKO ATEHTCTBO HE COYTET, 4TO
3aJepXKKa B MPEIOCTABICHUN JOCTYIa, BO3MOXHO, HAHECET ymiepo e, ¢ KOTOpoi
3allpalIMBaeTCsl 3TOT JocTyl. B yo0oM ciydyae ATEHTCTBO HE JieslaeT KaKUX-TM0o
BBIBOJIOB B OTHOLIEHMH BOIPOCA WJIM HECOOTBETCTBUS A0 TeX IOp, noka CanbBagopy
He OyZeT npeocTaBlieHa Takasi BO3MOXKHOCTb.

Ecnu CanbBaiopom HE JOCTUTHYTO MHOW JTOTOBOPEHHOCTH, JOCTYI OCYIIECTBIISETCS
TOJIEKO B T€YEHHUE OOBIYHOTO pabOUero JHS.

CanpBaZop MMeEET IpPaBO HAa CONPOBOXKIECHUE HHCIEKTOPOB ATEHTCTBA BO BpeMs
noctyna npencrasurensimu CanbBazopa NpU YCIOBHH, YTO 3TO HE 3aEp/KUBAECT
BBITIOJIHEHHE MHCIIEKTOPAMH CBOUX (DYHKUIMU WJIM MHBIM 00pa3oM HE MPEnsTCTBYET

3TOMY.
Cratbs 5
CanbBaziop NpeaocTaBiasieT AT€HTCTBY IOCTYM K:

1) T000MYy MECTY Ha IIIOIIAJIKE;



i) M000My MecTy HaXOXJIeHHs, onpeneneHHoMy CalbBaJopoM B COOTBETCTBUU
CO CcTaThei 2.a.v)-viil);

111) T000H CHATOM C SKCIUTyaTallid YCTAHOBKE WJIM CHATOMY C DKCILTyaTalluu
MCCTY HaXO0X/ICHUA BHC YCTAHOBOK, I'’/IC PAHCC OGBI‘-IHO HUCIIOJIB30BaJICA
SIICPHBIA MaTepual.

T000MY MECTY HaxOXJIeHUs, ompeneicHHoMy CaiabBaJopoM B COOTBETCTBHU CO
cTatheii 2.a.1), craThei 2.a.1v), craThel 2.a.ix)b) wiam craTheit 2.b., MOMUMO TeX, O
KOTOPBIX TOBOPHTCS B IyHKTE a.i) BBINIE, TIPU YCIOBUH, 4TO, eciu CanbBagop He
MMEET BO3MOXKHOCTH TIPEJOCTaBUTh Takod moctym, CalbBagop TMpUiIaraet Bce
pasyMHBIC YCHIIHSI JJIsl He3aMeITUTETILHOTO YIOBJIETBOPEHHS TpeOOBaHMid ATeHTCTBA
C TIOMOIIIBIO UHBIX CPEJICTB.

JIIO60My MCCTY HaxO0XACHHA, ONPCACICHHOMY AI‘CHTCTBOM, IIOMHMO TE€X MECT
HaxO0XKJICHUSI, O KOTOPBIX TOBOPUTCS B MYHKTax a. U b. BhIIIE, B LENAX 0TOOpa mpod
OKpYKaloIel cpelbl B KOHKPETHOM MECTE€ HAXOXKIEHUS TPH YCIOBUH, UTO, €CIH
CanbBaiop HE HMMEET BO3MOKHOCTH MPENOCTaBUTh Takol npoctyn, CanbBaaop
IpwiaracT BCE pa3yMHBIE YCWIMA JJI1 HE3aMENIUTEIBbHOIO YIOBIECTBOPEHUS
TpeOoBaHUN ATEHTCTBA B NMPUIISKAIIMX MECTaX HAXOXKICHHUS WU C MOMOUIBI0 MHBIX
CPEICTB.

Cratps 6

[Ipu ocymecTBieHUH CTaTbu 5 ATEHTCTBO MOXET BBIMIOJHATH CIEAYIOIIME BHJIbI

JCATCIIBHOCTH !

a.

B orHomieHuMm poctyma B COOTBETCTBHHM CO CTaThed 5.a.1) WM 1ii): BHU3yaJbHOE
HaOIoIeHne, OTOOp MPOO OKPYXKAIOIMICH CpEeIbl; HCIONIh30BAaHUE YCTPOWMCTB IS
OoOHapy)XeHHs M H3MEPEHHUs paJAMallU{; OINeYaThlBAaHUE M TPHUMEHEHUE ApPYTuX
UACHTUQUIMPYIONMX M YKa3blBAIOIIMX  HA  BMEUIATEIbCTBO  YCTPOWCTB,
OnpeeNieHHbIX B  JIOMOMHUTENbHBIX TONOXKEHHUSIX; U TMPUMEHEHUE JApPYTuxX
OOBEKTHBHBIX MEp, TEXHHYECKasi OCYIIECTBUMOCTh KOTOPBIX Oblila MOATBEpKIEHA U
UCIOJIb30BAaHUE KOTOpBIX ObUIO  coriacoBaHo CoBETOM  YHpaBiIAOMIKX (B
nanpHelneM numenyeMelM "CoBeToM") U Mocie KOHCYJIbTalui MEKIy AT€HTCTBOM U
CanbBamopom.

B oTHOmeHnn noctymna B COOTBETCTBUM CO CTaThel 5.a.11): BHU3yaldbHOE HAOIOACHUE;
MOJICYET YYETHBIX EAWHHWI] SACPHOTO MaTepuala; Hepa3pyllalollue H3MEpeHUs H
oTOOp Mp0oO; UCIIOIB30BAHUE YCTPONCTB 1T OOHAPY)KCHUSI U U3MEPEHUS paIuallii;
W3YYCHHE YUYETHBIX JOKYMEHTOB, KACAIOIIUXCS KOJMYECTBA, IPOUCXOXKIACHUS H
pa3MelieHusi Marepuaia; oTOop mpod OKpyXKaroliel cpeibl; U MPUMEHEHUE TPYTUx
OOBEKTUBHBIX MEp, TEXHHYECKash OCYIIECTBUMOCTh KOTOPBIX ObUIAa MOATBEPKIACHA H
MCIOJIb30BaHNE KOTOPBIX OBLIO coriacoBaHo COBETOM U MOCIIE KOHCYJIbTALUNA MEXIY
ArentctBoM u CalibBaIoOpOM.



c. B oTHOIIEHNU AOCTyma B COOTBETCTBHM CO CTaThel 5.b.: BU3yaibHOE HaOIIONEHUE,
oTOOp MPOO OKpYKAIOIIEH CPeNbl; WCIIOIb30BAHUE YCTPOWCTB Il OOHAPYKEHUS H
M3MEPEHUS paJMalliKi; HW3YYEHHE KACAIOMIMXCS TapaHTUH MPOU3BOJCTBEHHBIX U
OTIPY30UYHBIX YYETHBIX JTOKYMEHTOB; U TNpPHUMEHEHHUE JPYruX OOBEKTHBHBIX Mep,
TEXHUYECKass OCYIIECTBUMOCTh KOTOPBIX OblIa TOATBEp)KACHA W HCIOJIb30BAHUE
KOTOPBIX ObLIO corjtlacoBaHO COBETOM W TMOCJE KOHCYJIbTAIUd MEXKIYy ATESHTCTBOM
CanbBanopom.

d. B oTHOIIEHNU AOCTyma B COOTBETCTBHU CO CTaThel 5.c.: oTOOp Mpobd OKpyKaromiei
Cpelbl U B CiIydae, €CIIM Pe3y/bTaThl He TO3BOJISIOT PEIINTh BOIPOC WM YCTPAHUTH
HCECOOTBCTCTBUC B MCCTC HAXOXKICHUSA, OIIPCACICHHOM ATEHTCTBOM B COOTBETCTBUH
CO CTaTheH 5.c., WCHOJNB30BAHHE B OTOM MECTE€ HAXOXICHUS BU3YaJbHOTO
HaAOJIOACHNUS, YCTPOMCTB Uil OOHAPY)KEHUSI U M3MEPEHUsl pajualii U MPUMEHEHHUE
0 corylacoBaHuio Mex 1y CaapBagopoM U ATEHTCTBOM JPYTUX OOBEKTHBHBIX Mep.

Cratps 7

a. ITo mpocrbe CanpBamopa AreHTcTBO CaslbBaJOp JIOTOBAPWBAIOTCS B OTHOIICHUH
peryiampyemMoro JocTyma B paMKax Hactosmiero IIpoTokoma ¢ menbio
NPEOTBPAIICHNSI  PACKPBITUS YyBCTBUTENBHOW C TOYKHM 3pEHUS  SIEPHOTO
pacripocTpaHeHHs HMH()OpPMALUHU, BBIIOJHEHUS TpeOOBaHUI O0€30MacHOCTH WU
(U3UYECKON 3aIlUTHI WIIM C IEJbI0 00ECTICUCHUsI 3aIUThl HAXOASAIICHCS B YaCTHOM
COOCTBEHHOCTM WMJIM KOMMEpPYECKH 4YYyBCTBHUTEIbHOM wuH(popmaruu. Taxue
JIOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYHIECTBIIATH JEATEIBHOCTS,
KOTOpas SIBJIAETCS HEOOXOAMMOM aisi oOecrieyeHHus YOEOUTEIbHON YBEPEHHOCTH B
OTCYTCTBHM  HE3asBICHHBIX  SJCPHOTO  MaTepuaja W  JCSITENbHOCTH B
COOTBETCTBYIOIIIEM MECT€ HaxXOXKICHHUS, BKIIOYas pelieHrue o0oro BoIpoca,
OTHOCSIIIETOCS K TMPaBHIBHOCTU M IMOJHOTE MH(OpMAIMU, O KOTOPOH TOBOPHUTCS B
CTaThe 2, UJIM YCTPAHEHUE HECOOTBETCTBUS, OTHOCSILErOCs K 3TOM HH(pOpMAIIHH.

b. CanbBagop MOXET HpPU TNPEIOCTABICHUM HH(OpMAIMH, O KOTOPOW TOBOPHUTCS B
ctatbe 2, UHGOPMUPOBATh ATEHTCTBO O MECTaX Ha IUIOIIAJKE WU B MECTe

HaxXO0XJACHUS, HAa KOTOPBIX MOXKCT IMPUMCHATHCA PEr y.HprGMLIﬁ AOCTYII.

c. Jlo BCTyIUieHHsS B CHIIy JIOOBIX HEOOXOMUMBIX JIOMOTHUTENBHBIX MOJOXKCHHMA
CanpBaZiop MOXET MNPUOETHYTh K PETYJUPOBAHUIO JIOCTya B COOTBETCTBUU C

IMOJIOKCHHUAMMU ITYHKTA a. BBILIC.

Cratbsa 8

Huuro B Hacrosmem Ilporokone He mpemstcrByer CanbBagopy IpelOCTaBIATH
ATEHTCTBY OCTYNl K MECTaM HAXO)KJIEHUS B IOIOJHEHUE K TEM, O KOTOPBIX T'OBOPUTCS B

CTaThIX 5 M 9, HUJIin MpPOCHUTH ATEeHTCTBO O MMPOBCACHUUN ACATCIIBHOCTU I10 IIPOBCPKC B



KOHKPCTHOM MCCTC HAXOKACHUS. ATeHTCTBO HC3aMCAJIUTCIIbHO MpUJIaraCt BCC pa3yMHBIC

YCWIIHSI 17151 OCYIIIECTBIICHHS ACHCTBUI B COOTBETCTBUU C TaKOH MPOCHOOH.
Cratpsa 9

CanpBaziop nmpenocTaBiseT ATEHTCTBY JOCTYH K MeCTaM  HaxOXKICHHS,
OIpeNieIeHHbIM ATEHTCTBOM Ui OTOOpa MNpo0 OKpyKarolled cpeasl Ha OOmIMpHOU
TEPPUTOPHUH, TIPU YCIOBUHU, yTo ecin CanbBajop HE MMEET BO3MOXKHOCTU MPEIOCTAaBUTH
Takoi poctyn, To CanpBajop NIpUaraeT BCE pa3yMHbIE YCWIIMS ISl YJOBJIETBOPEHUS
TpeOOBaHUN ATEHTCTBA B albTEPHATUBHBIX MECTaX HAXOXKJICHHS. ATEHTCTBO HeE
3ampammrBaeT TaKOM JOCTyNl 110 TeX TOop, MOKa OTOOp mpo0 OKpyXaromed cpeabl Ha
OOLIMPHOI TEPPUTOPUU U TPOILIEAYPHBIE MEPHI AJIsl €ro MpoBeaeHus He oa00peHbl CoBeToM
U HE NPOBEECHBI KOHCYJIbTALMU MEXy ATreHTCTBOM U CanbBasiopoM.

Crartbs 10
ArenrtcTBo HHGopMupyeT CanbBagop o:

a. JlesTenbHOCTH, OCYLIECTBICHHOM B paMkax Hacrosuero IIporokoma, Brimrodas
NESTeNbHOCTh B OTHOUIEHMU JIIOOBIX BOIPOCOB MM HECOOTBETCTBUI, KOTOpbIE
AreHTCTBO 10Beo 10 cBeneHus CanbpBazopa, B Ipeaenax LMIECTUIECATH AHEN mocie
OCYILECTBIICHUS ATEHTCTBOM 3TOMU ACATEIBbHOCTH.

b. PesynpraTax nesTeIbHOCTH B OTHOIICHWH JIOOBIX BOIPOCOB WJIM HECOOTBETCTBHH,
KOTOpble ATEHTCTBO J10BeJ0 0 cBeaeHus: CanbBaopa, IO BO3MOKHOCTU CKOpee, HO
B J0OOM ciydae B TEUYCHHE TPHJILATH JHEU IMOCJE TOJy4eHUS] ATEHTCTBOM JTHX
pe3yNbTaToB.

c. BriBo1ax, KOTOpBIE OHO C/IEIAI0 B PE3YJIbTaTe CBOCH JIEATEIbHOCTH B COOTBETCTBUU C
HacrosuM [Iporokosom. Takue BBIBOJIBI MPEIOCTABIISIIOTCS €KETOTHO.

HA3BHAYEHUE HHCIHEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanbubiii qupekTop yBemomusier CanbBazop o0 yrBepxaeHuu CoBeTOM
T000r0  JOMHKHOCTHOTO JHUIla ATEHTCTBA B KAueCTBE WHCIIEKTOpA TIO
rapantusm. Ecnu CanpBamop He u3BemaeT ['eHepallbHOTO TUPEKTOPA O CBOEM
OTKJIOHEHUH TAaKOTO JOJHKHOCTHOTO JIMIIa Kak MHcmekTopa s CanbpBanopa B
TEUCHHE TPEX MeECALEB IOCje MOJNydeHHUS YBEAOMIICHHUS 00 YTBEPKICHHUH
CoBeToM, HMHCIEKTOP, O KOTOPOM TakuM oOpa3om yBeaomsieH CaibBanop,
cuMTaeTcs Ha3HaueHHbIM B CanbBaiop;

i1) ['eHepanbHbBIN TUPEKTOP, NEUCTBYS B OTBET Ha MpockOy CanbBazopa WU IO
COOCTBEHHOW WMHHUIMATHBE, He3aMeMIuTeabHO HHpopmupyer CanbBagop 00
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OT3bIBE€ HAa3HAYCHUS JIFOOOTO AOJIDKHOCTHOI'O JiMIIa B KAY€CTBC MHCIICKTOPA IJIA

CanbBanopa.

b. YBenomieHe, 0 KOTOPOM TOBOPUTCS B IYHKTE a. BBILIE, CUUTAETCS IMOIYYEHHBIM
CanpBazopoM uepe3 ceMb JHEH Iociie JaThl HamlpaBieHUs ATEHTCTBOM TaKOTO
yBenomieHus: CalibBagopy 3aKa3HON KOPPECTIOHICHITUEH.

BU3bI
Cratps 12

CanpBaiop B TEUCHHE OJHOTO MecsIla TOCie MOIydeH s 3ampoca 00 3TOM B cirydae
HEO0OXOIMMOCTH TPEIOCTABIISAET YKa3aHHOMY B TaKOM 3allpoce Ha3HAYEHHOMY HHCIIEKTOPY
COOTBETCTBYIOIIYIO MHOTOKPAaTHYIO BBE3JHYIO/BBIC3IHYIO H(WIM) TPAH3UTHYIO BH3HI,
KOTOpBIE TPEeOYIOTCS Ui 00eCTeYeHns] HHCIIEKTOPY BO3MOXKHOCTH BbE3/1a U MpeObIBaHUS Ha
tepputopun CanbBazopa B LEIAX BbIMOJHEHUs ero(ee) GyHkumii. JlroObie 3ampoiieHHbIC
BU3bI I[eﬁCTBHTeHLHLI B TCUCHHME HC MCHEC OAHOIro roaa u B ClIy4ac HeO6XOI[I/IMOCTI/I

BO300HOBJISIIOTCS B TEUEHUE NIEpHUOa Ha3HaueHHUs nHcnekTopa B CanbBaaop.

JOITOJTHUTEJIBHBIE ITOJIOKEHUSA
Cratbsa 13

a. B Tex cmydasx, xorma CanbBafop WM ATEHTCTBO YKa3bIBalOT Ha HEOOXOIMMOCTH
OHpGI[GJII/ITB B I[OHOJIHI/ITCJILHBIX IIOJIOKCHUAX, KAKUM O6p2130M cne;[yeT HpI/IMeHSITB
MEpbl, HU3J0KEeHHble B HacrodmeMm [Iporokone, CanpBamop u  ATEHTCTBO
COTI'JIAaCOBBIBAKOT TAKHEC I[OHOJIHI/ITCJIBHBIG ITIOJIOKCHUSI B TCUCHUC JICBSHOCTA ,Z[Heﬁ
MoCJie BCTYIUIGHHS B CHJIy HacTtosimiero I[IpoTrokoma wiam, B TeX clydasx, Korja
yKasaHHe Ha HCOGXO,[[I/IMOCTB TaAKHUX I[OHOJIHI/ITCJILHBIX HOJIO)KCHI/II\/'I Ja€TCs II0CJIC
BCTYIUICHHS B CHJIy Hacrtosimiero IIporokona, - B Te4eHHE NEBSHOCTa IHEH Mmocie
JaThl TAKOTO YKAa3aHUA.

b. Jlo BCTyIuIeHHST B CHIIy JIIOOBIX HEOOXOAUMBIX JIOMOJHHUTENBHBIX IOJIOKEHHH

ATEHTCTBO UMEET MPaBo MPUMEHITh MEPHI, N3JI0KEHHbIE B HacTosmeM [IpoTokore.

CUCTEMBI CBsI3U1
Cratbs 14

a. CanpBaziop naeT pasperieHue ATeHTCTBY CBOOOJHO HCIIOJIB30BAaTh ISl CIYKEOHBIX
Lelnel CHUCTEeMBl CBSI3U Mexay HHcrnekropamu AreHtctBa B CanbpBagope H
LenTpanpHpIMU yupexaeHUIMU AreHTcTBa U(uiu) PernonanbHpiMu 010pO, BKIIOYAS
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nepeaayy B HEaBTOHOMHOM MJIM aBTOHOMHOM peXUME MH(OPMALUH, MOCTYIAIONIEH
OT YCTpPOMCTB, YCTaHOBJIEHHBIX ATEHTCTBOM B IENAX COXpPaHEHUS H(UJIH)
HAOJIOACHNST MM U3MEPEHUs, U 00eCHeuuBaeT 3aIlUTy TAaKOH CBA3U. ATEHTCTBO
nociie KoHcyabTanuii ¢ CaabBaopoM HMEET IPAaBO MCIOJIb30BATh YCTAHOBJICHHbBIE HA
MCKAYHApPOJHOM YPOBHC CUCTCMbI HpﬁMOI;'I CBs3H, BKJIIOYasA CITYTHUKOBBIC CUCTCMbI U
JIpyrue BUIbI JallbHEW CBsI3M, HEe wucnosb3dyemble B CambBamope. Ilo mpocwkOe
CanpBazopa WM ATEHTCTBA MOAPOOHOCTH, KAacCAIOUIMECs OCYIIECTBJICHHS STOTO
MyHKTa B OTHOUICHHM TMepedadyd B HEABTOHOMHOM WJIM AaBTOHOMHOM pEXHMeE
uHpOpMAlUK, TIOCTYHAIOIIEH OT YCTAaHOBJIEHHBIX ATEHTCTBOM  YCTPOMCTB
coxpaHeHus  u(uWiau)  HAOMIONCHHWS  WJIM  W3MEPEHUsS,  ONPENENsIloTCS B

I[OHOJIHI/ITGJIBHBIX ITOJIOKCHUAX.

[Ipu ycTaHOBIEHMHU CBS3M U Iepefade MH(POpPMAIUK, KaK 3TO MpeaycMaTpUBaeTCs B
MYHKTE a. BBIIIE, HAJICKAITUM 00pa30M yUUTHIBAETCS HEOOXOAMMOCTh 00CCTICUCHHS
3allIUThI HaXOI[HIHCﬁCﬂ B LIa.CTHOI\/'I CO6CTBCHHOCTI/I Nnn KOMMep‘-IeCKI/I
YYBCTBUTEIIBHOH HH(POPMAIIUU WX TOH WHMOPMAMHA O KOHCTPYKIIUH, KOTOPYIO
CanbBagop cYMTaeT 0CO00 YYBCTBUTEIBHOM.

3AIHIUTA KOHQ)I/II[EHHI/IAJII)HOﬁ HHOOPMAIINAN
Crarpsa 15

ATEHTCTBO MOJJEPKUBACT CTPOTHH pexuM obecriedeHus: 3(pPeKTUBHOM 3alUTHl OT
PACKPBITHS KOMMEPUYECKHX, TEXHOJIOTHYECKUX M MPOMBIIIIICHHBIX CEKPETOB U APYTOH
KOHUACHIIMATBFHOW HH(OpMAIUM, KOTOpasi CTAaHOBUTCS €My W3BECTHOM, BKIIIOYAsS
TaKkyl0 HMH(OpMaNWIO, KOTOpas CTAaHOBUTCS W3BECTHOW ATEHTCTBY B XOfe
ocyuiecTBiIeHus HacTosmero [Iporokona.

PC)KI/IM, 0O KOTOPOM TOBOPUTCAd B IIYHKTC a. BBIIIC, BKJIIIOYAaCT, B YaCTHOCTH,
ITOJIOKCHHUA, OTHOCAIIHUECS K

1) OoOIIMM TIPUHIIMIIAM W CBS3aHHBIM C HHMH MeEpaM 110 OOpalieHuio C
KOH(UIEHITNAIBHON HH(pOpMAITUEHi;

i) yCIOBUSM HaliMa IepCOHaNla, KacaloUIMMCs 3allUThl KOH(HICHIHMATbHOU
uHpopmanuu;

111) mporeaypaM B ciydae HApPYIICHWH WX SKOOBI WMEBIIUX MECTO CIIy4acB
HapyLIeHUs KOH(PUICHIINATEHOCTH.

PexxuM, 0 KOTOPOM TOBOPUTCS B IIyHKTE a. BBILIE, YTBEPKAACTCS U MEPUOAUUECKHU
paccmatpuBaercst CoBeToM.
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IMPUJIOXEHUSA
Crartpsa 16

a. [Tpunoxxenusa k HactosdweMy [IpoTokoiny SIBISIFOTCSL €r0 HEOTHEMIIEMOH YacThlO. 3a
HCKJIIOUCHHUEM I1eJiel BHECEeHUs monpaBok B [Ipunoxenus, tepmun "[IpoTrokon", kak
OH ymoTpeOisieTcss B HACTOSAIIEM JOKyMeHTe, o3HadaeT [Iporokon u Ilpunoxxenus,
BMECTE B3ATHIE.

b. B nepedenb BUIOB AEATENBHOCTH, YyKa3aHHbIX B Ilpunoxenuu I, u mnepeueHb
obopynoBaHusi M Marepuana, ykasaHHbIXx B [Ipunoxxenuu I, Coerom Moryt
BHOCUTBHCSI TIOMPABKH IO pPEKOMEHJaIuu co3gaanHo CoBeToM paboueld TpyImbl
HKCIEPTOB OTKPBITOrO cocTaBa. JlroOas Takas MompaBKa BCTYNAeT B CHIIy 4epes3
YyeThIpe Mecsa rnocie ee npuHaTus CoBeToMm.

BCTYIIVIEHUME B CUJ1Y
Cratps 17

a. Hactosimuii [IpoTokon BCTymaer B CHIIy B JI€Hb, KOrJla ATEHTCTBO IOJIYYUT OT
CanpBazopa MUCHMEHHOE YBEJOMIIEHHE O TOM, YTO 3aKOHOAATEIbHBIC W(MJIH)
KOHCTUTYIIMOHHBIE TpeboBaHus CanbBagopa, HEOOXOUMbIE 7Sl BCTYIUICHUS B CUITY,

BBIITOJIHCHHI.

b. CanpBazop MOXKeET B JI000€ BpeMs O TOro, Kak Hacrosmmii [IpoTokonm BCTYNUT B
cuiny, 3asBuTh, uyto CanpBamop OymeT mNpuMeHATh HacTtosmui I[IpoTokon Ha
BPEMEHHOH OCHOBE.

c. ['eHepanbHBI AUPEKTOP HE3aMEUIMTENbHO MH(POPMHUPYET BCE TOCYAAPCTBA - UJICHBI
AreHTcTBa 0 I1000M 3asBIEHMM O NpPUMEHEHHWH HacTosamero IlpoTokona Ha
BPEMEHHOMN OCHOBE U O €r0 BCTYIUICHUU B CUILY.

OIIPEJAEJIEHUS
Crartps 18

Jns uenent Hacrosimero [Iporokona:

CCH K C

4
ONEBITHO-KOHCTPYKTOPCKUE PAOOTEI O3HAYAIOT JESITEIHHOCTh, KOTOpas KOHKPETHO

OTHOCHUTCSI K JIIOOOMY acmeKTy pa3pabOTKu Ipolecca WIW CHUCTEMBbI JI00Tro U3
CIIeTyIOMIETO:

u 4

/1

- KOHBEPCHUH SJIEPHOTO MaTepHuala,
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- o0orarieHus aIepHOro MaTepHara,
- U3rOTOBJICHUS SJCPHOTO TOILIHBA,
- pEaKkTopoB,

- KPUTHUYECKHX COOPOK,

- nepepaboTKH SIEPHOTO TOILIUBA,

- 00paboTKH (HE BKIJIIOYAs MEPEyNaKkoBKU MM KOHAMIMOHUPOBAHUS, HE
MpeyCMaTPUBAIOIIETO pa3fesieHus] DJIEMEHTOB, JJIsi XpaHEHHsS WU
3aXOPOHEHMS) OTXOJOB CPEAHETO UM BBICOKOI'O YPOBHSI aKTUBHOCTH,
coJiep KallIuX MIIyTOHUH, BEICOKOOOOTAIIEHHBIN ypaH WK ypaH-233,

HO HE BKJIIOYAIOT JEATEIbHOCTh, OTHOCSIIYIOCS K TEOPETUYECKUM WU
(dyHIaMEHTAILHBIM HAYYHBIM HCCIIEIOBAHUSM WU K HAyYHO-UCCIIEIOBATEIHCKUM H
OTBITHO-KOHCTPYKTOPCKUM ~ paboTaM MO  MPOMBIIJICHHBIM  MPUMEHEHUSIM
pPaauoON30TONOB, MEIUIMHCKUM, THUIAPOJOTUYECKHUM U  CEJIbCKOXO35HCTBEHHBIM
MPUMEHEHUSM, U3YyYEHHUIO MOCIEICTBUM ISl 30POBbS U OKpY’KaIOLIEH cpelbl U MO
YCOBEPIIIEHCTBOBAHUIO TEXHUYECKOTO OOCITY>KUBAHUSI.

[lnomanka o3HayaeT TEPPUTOPHUIO, TPAHUIIBI KOTOPOU ompeaencHsl CaabBaIopoM B
COOTBETCTBYIOLIIEH  HMHQOpPMAIMKM O  KOHCTPYKIIMM  YCTAHOBKHM,  BKJIIOYas
OCTaHOBJICHHYIO YCTaHOBKY, a TaKe€ B COOTBETCTBYIOIICH HMH(OpMAIMH O MECTe
HaXOXJCHUS BHE YCTAaHOBOK, TIJl€ OOBIYHO UCHOJNB3YeTCs SJACPHBbII Marepual,
BKJIIOYAsl 3aKPHITO€ MECTO HAXOXJICHUS BHE YCTAHOBOK, IIe OOBIYHO MCTIOIB30BAJICS
SJIepHBIN MaTepHall (KOTOpble OTPaHUYMBAIOTCS MECTAMU HaXOXKJIEHUS, IJIe€ UMEIOTCS
ropsure KaMepbl WM OCYIIECTBISLIACH JIEATEIBHOCTh, CBS3aHHAs C KOHBEpPCHUEH,
oboraieHnem, U3roTOBJICHUEM WJIW NepepaboTkor ToruuBa). [lmomaaka BKIrOYaeT
Tak)Ke BCE OOBEKTHI, COBMECTHO pPa3MEIICHHBIEC C YIMOMSIHYTBIMU BBIIIE YCTAaHOBKOM
WIM MECTOM HaxOXICHHs, C IIeJIbl0 MPEJIOCTaBICHUS WIM HCIOJIb30BAHUS
CYILIECTBEHHBIX CpPEICTB OOECIeUeHus], BKIIIOYas: Tropsyue Kamepsl Ajs 00paboTKH
OOJy4eHHBIX MaTepHalioB, HE COJEp)KALIUX SJEPHBIH MaTepual; YCTaHOBKU JUIS
00paboOTKH, XpaHEHHWS W 3aXOPOHEHUS OTXOJOB; a TaKXKe 3IaHHs, CBS3aHHBIC C
COTJIACOBAHHOM JEATENIbHOCTBIO, ompeneneHHon CanbBaopoM B COOTBETCTBHUH CO

cTaThel 2.a.1v) BBIIIC.

BHC YCTAHOBOK O3HA4YaroT 00BEKT WM MECTO HaxXOXJICHHUS, Ha KOTOPBIX

ACMOHTHUPOBAHBI WJIK CACIAHBI HCHIPHUIOAHBLIMU K OSKCINTyaTalkuu OCTaBIIUCCIA
KOHCTPYKIIMM W O00OpyAOBaHWE, BaKHBIC I €e(€ro) HCIOJIb30BaHMUs, TaK YTO
OHA(OHO) HE MCHOJb3YeTCA AJI1 XPAaHEHUS SIEPHOIO MaTepuana U HE MOXKET Jajee
WCIIONB30BaThCS I OOpalieHus C SASPHBIM MaTepuajgoMm, ero oOpaOdOTKH WU

HUCIIOJIB30BaHUA.
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O_CIaJiO.BJlQH.H.aMLCIaJiOBKa WM 34KPBITOC MCECTO HAXQKICHWI BHC VCTAHOBOK
03HAYAIOT 0OBEKT HIIH MECTO HaXOXIACHUS, OKCILTyaTalud KOTOPBIX MPEKpali€Ha U U3

KOTOPLIX U3BAT HI[CpHBIﬁ MaTrepurajl, HO KOTOPBIC HC CHATHI C SKCILITyaTallluu.

BricokooOoraieHHRIH _ypaH o3HauYaeT ypaH ¢ obOoramenueM 20% WM BBIIIE IO

M30TOMy ypaHa-235.

HUSL 03HAa4YaeT 0TOOP
npod OKpyXarollel cpeabl (Hampumep, BO37yXa, BOJBI, PaCTUTEIBHOCTH, IOYBHI,
3arps3HEHUU) B ONPENEIICEHHOM  ATEHTCTBOM  MECT€  HaXOXKICHHS |
HEMOCPEJACTBEHHOHN OJIM30CTU OT HETO C IENbI0 COCHCTBUS ATEHTCTBY B MOJATOTOBKE
BBIBOJIOB 00 OTCYTCTBHHM HE3asBJICHHBIX SICPHOTO Marepuajga WIH SIEPHOU

ACATCIIBHOCTHU B 3TOM OIIPCACIICHHOM MCCTC HAXOKACHU.

Ot16op TpPOd OKPYKAIOMIEH Cpeel HA OOIMIMPHONW TEPPUTOPUU O3HAYAET 0TOOp MPOoO

OKpyKarolllell cpenpl (Hampumep, BO3AyXa, BOJbL, PACTUTEIBHOCTH, IIOYBHI,
3arpsi3HEHUU) B PsA€ ONpPENENEHHbIX ATEHTCTBOM MECT HAXOXJEHHUSA C LEJbIo
CONENCTBUSL ATEHTCTBY B IOATOTOBKE BBIBOJAOB 00 OTCYTCTBHHM HE3asIBICHHBIX

SAEPHOTO MaTepHalia Uil sJIEPHOM NesITeIbHOCTH Ha OOIUPHOM TEPPUTOPHH.

SnepHelil Marepuan coOrJacHO ONPEACIICHUI0, JaHHOMY B crTaTtbe XX VYcrasa,
O3Ha4aeT 000N MCXOHBIN MaTepHall WM JIF0OOW CHeIUaaIbHbIN PaceISIOMUNACS
Marepuail. Tepmun '"ucxomuelii Marepuan" HE JODKEH TOJKOBATbCS —Kak
IPUMEHSIOIIMNCA K pyAe WMIM oTxojaMm pynasl. Jloboe ompeneneHue, OaHHOE
CoBeroM B cooTBercTBUU cO cTaThel XX VYcrTaBa AreHTCTBa IOCIIE BCTYIUIEHHS B
cwly Hacrosero IIporokosa, KOTOpoe pacmMpseT CIMCOK —MaTepHalosB,
CUMTAIOLIUXCSI MCXOAHBIM MAaTE€PUAJIOM WM CHEUHMAIBHBIM  PaCIEIUISIFOIINMCS
MaTEpHajoM, BCTyNaeT B CHIy B paMmkKax Hacrosumero IIpotokona tonpko mocie

npuHATHS CanbBazopoM.
YcraHorka 03Ha4aeT:

1) peaKkTop, KpUTHUYECKYI0 COOpKy, 3aBOJ IO KOHBEPCHM, 3aBOJ IO
M3TrOTOBJIEHUIO, TlepepadaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY IS pa3felieHus

HU30TOIIOB WJIK OTACIIBbHOC XpaHWJINIIC, WA

i1) m000€ MECTO HaXOXICHWUs, Te OOBIYHO MCIOJB3YETCS SIIEPHBIA MaTepual B
KOJIMYECTBAX, MPEBBIMAIOIINX OAWH 3P (HEKTUBHBINA KAIOTPAMM.

MecTo HAXQXKIEeHHUS BHE YCTAHOROK O3HA4yaeT JI000M OOBEKT WM JIF000E€ MECTO

HAXOXJICHUS, KOTOPHIC HE SIBJISIOTCS YCTAaHOBKOW, W TN OOBIYHO HCIHOIB3YeTCS
SJIEpHBI MaTepHal B KOJMYECTBaX, PaBHBIX OJHOMY 3(D(PEKTUBHOMY KHIOTPaAMMY

nJIn MCHEC.
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COBEPHIEHO B Bene 5 centa6psa 2003 rona B ABYX SK3eMIUIsIpaX Ha MCIIAHCKOM
A3BIKE.

3a PECIIYBJIMKY 3JIb-CAJIBBAIOP: 3a MEXKIYHAPO/JHOE AT'EHTCTBO I10

ATOMHOWM SHEPI'MMU:
(noonucs) (noonucs)
Mapuo Kactpo I'pange Moxamen Dnbbapaneii
[ToBepeHHsbIil B nemax ['enepanbHBIN qUPEKTOP

[TocTosiHHOE MPEACTaBUTEIHCTBO

Pecny6iuku Dnb-CanbBagop npu
MEXIYHAPOIHBIX OpTraHU3aIUIX B
XKenese
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IMTPMJIOXEHUE I

IMEPEYEHb BUJIOB AEATEJIbBHOCTHU, O KOTOPBIX TOBOPUTCSA B CTATEBE 2.a.iv)

iii)

Vi)

vii)

HACTOALIEI'O ITPOTOKOJIA

N3roroBneHue poTOpHBIX TpyO Mis IEHTPHUGYT Wik cOOpKa ra30BbIX HEHTPUPYT.

PotopHEie TpyORI mus neHTpUGYT 03HAYAIOT TOHKOCTEHHBIC HWJIMHIPHI, ONMHCAHUE

KOTOpBIX TpuBeneHO B pasnene 5.1.1 b) [punoxenns 1L

lazoreie neHTpUdyru 03HAYaAIOT LEHTPU(PYTH, OMUCAHHWE KOTOPHIX MPUBEACHO BO
BBOJHOM 3amedaHuu K pasneny 5.1 [Tpunoxenus II.

Nzrorosnenue nuddy3noHHBIX 0aphepoB.

Huddyznonnrie 6apreprl 03HAYAIOT TOHKHUE MOPUCTHIE (PUIBTPHI, ONMKUCAHUE KOTOPBIX

npuBeneHo B pasnene 5.3.1 a) [punoxenus 1.

N3roroBnenune uimu cOOpKa CUCTEM, HCIIOIB3YIOIINX JIa3ePhl.

CHUCTEMEL, UCTONRIVIONIUE TA3EPRI, 03HAYAIOT CUCTEMBI, BKJIIOYAOIINE T€ IPEIMETHI,

ONMCaHNE KOTOPBIX MpUBEAEHO B pazaeine 5.7 [Tpunoxenus II.

W3rorosnenue umu cOopka 3J€KTPOMAarHUTHBIX CEMapaTopoOB U30TOIOB.

DIeKTPOMATHUTHRIC CENAPATOPRl M3OTONOR O3HAYAIOT TE€ MPEAMETHI, O KOTOPBIX

roBoputcs B pazzaene 5.9.1 [Ipunoxenus Il u koTopsie cogep:kaT UCTOYHUKUA MOHOB,
OTHCaHue KOTOPBIX MpUBEACHO B paznene 5.9.1 a) [Ipunoxenus I1.

N3roroBnenue unu cOopka KOJIOHH WU SKCTPAKIIHOHHOTO 000y I0BaHHUSL.

KonoHHEI miy 2KCTPAKIIMOHHOE 000PYIORAHUE O3HAYAIOT T€ MPEAMETHI, ONMUCAHUE
KOTOPBIX MpUBEIEHO B paszaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8

[Tpunoxenus I1.

W3rotoBneHnne  pa3feNUTENbHBIX  COMEI WM BUXPEBBIX  TPyOOK  JuIs
a’pOIMHAMUYECKOTO 00OTaIICHUS.

PaznenvtenkHhIe COMNA UM RUXPEREIE TPYOKH IS A3POIMHAMUYECKOrQ 000rameHus

O3HAYaIOT PAa3JEIUTENbHbIE COIUIA M BUXPEBbIE TPYOKH, OIMCAHUE KOTOPBIX
IIPUBEIEHO COOTBETCTBEHHO B paszenax 5.5.1 u 5.5.2 Ilpunoxenus II.

W3zrorosneHue nin cOOpKa CUCTEM T'€HEPALMU YPaHOBOH IJIa3MBl.

CHUCTeMBl TeHEepanuu VPAHOROW MNNA3Mhl O3HAYalOT CHUCTEMBbl JJs TeHepaluu

YpaHOBOM IJIa3Mbl, ONKCAaHUE KOTOPBIX MpUBENEeHO B pazaene 5.8.3 [Tpunoxenus II.



viii)

Xi)

xii)

xiii)

XiV)

XV)

N3roroBneHne MUPKOHUEBBIX TPYO.

HupkoHMeREIe TPYORI 03HAYAIOT TPYOBI, OMKUCAHNE KOTOPBIX MPUBEIEHO B pa3zerne 1.6
[Tpunoxenus I1.

[Tpon3BOACTBO WM MOBBIIICHUE KAUY€CTBA TSXKEION BOJbI WIIN ACHTEPUS.

Tsxenad rona Uou JeHTepUil 03HAYAIOT AeHTepuil, TSKeIylo Boay (OKcUa neiTepus)

u mboe IIpyroe COeAMHEHHE ACUTEepHs, B KOTOPOM OTHOIICHHE YHCIAa aTOMOB
JEeUTepusl K Yuciy aToMOB Bogopoja npesbimaet 1:5000.

Nsrorosnenue rpadura saepHON YUCTOTHI.

padwut anepHON YUCTOTERI 03HAYAET rPA(UT, YpOBEHb YUCTOTHI KOTOPOIO BBIIIE, YEM

. 3
5 MIWIJTMOHHBIX YacTell OOpHOro SKBUBAJIEHTA, a INIOTHOCTH MpeBbimaet 1,50 r/cm’.

N3rorosneHne KOHTEHHEPOB I 00JIy4EHHOTO TOTLTUBA.

Konrelinep nnsg oOIYYEHHOrO TOINIHMBA O3HAYAET €MKOCTh HJISi MEPEBO3KH W/HUIU

XpaHeHus: OOJy4EeHHOTO TOIUIMBA, OOECMEUYMBAIOIIYI0 XHUMHYECKYIO, TEIJIOBYIO H
paauanMoOHHYIO 3allUTy, a TaKKe OTBOJ TeIIa paclajga BO BpeMs MepeMelieHusl,
MEPEBO3KU U XPAHEHHUS.

N3roroBieHne peakTOPHBIX YIPABISIOMINX CTEPKHEH.

PeakTopHEIe YIPARNSIOIIME CTEPXKHHM O3HAYAIOT CTEPKHH, OIMUCAHHWE KOTOPBIX

npuBeaeHo B pasnene 1.4 [Tpunoxenus I1.

NzroroBneHune 6€30MacHBIX C TOUYKHU 3PSHHSI KPUTUYHOCTU OAKOB M PE3EPBYaPOB.

BezonacHrle ¢ TQUKM 3pEHUS KPUTUYHOCTA OAKM M PEIEPRYAPRI O3HAYAIOT Te

MPEIMETHI, ONTMCAHNE KOTOPBIX MPUBEAEHO B pa3aenax 3.2 u 3.4 [Ipunoxenus II.

H3srorosienne Manma JJIA pY6KI/I O6J'Iy‘leHHI>IX TOIINIMBHBIX 3JICMCHTOB.

MammHel 108 pyoku 00Iy4eHHRIX TONIURHRIX ANIEMEHTOR 03HAYal0T 000pYIOBaHUE,

onMcaHue KOToporo npuseaeHo B pasaene 3.1 [punoxenus II.
CoopyxeHue ropsunx Kamep.

LCopsyre kaMephl 03HAYAIOT KaMepy WIIH COSAMHEHHBIE MEXTy COO0H KaMephl 00LTUM
o0beMOM HE MeHee 6M3, CHA0O)XCHHBIC 3AIUTOW, PAaBHOW WM TPEBBIIAIONIEH
skBuBaieHT (0,5 M OeTOHa IJIOTHOCTHIO 3,2 r/eM’ wim 0ojee, YKOMIUIEKTOBAaHHBIC
o0opyoBaHMEM Jisi MPOBEIEHUS OINepaluil ¢ HCHOJIb30BaHUEM AMCTAHIMOHHOIO
yIpaBICHUS.



[MPUJIOXXEHUE I

ITEPEYEHb COT'JTACOBAHHOI'O OBOPYIOBAHUA U HEAAEPHOI'O MATEPHUAJIA

1.1.

1.2.

U OTYHETHOCTH Ob OSKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO

CTATBEMN 2.a.ix)

PeakTopsbl 1 peakTopHOE 000pyA0BaHME
KommiekTHbIE siiepHbIe PeaKTOPbI

SnepHble peakTOphl, CHOCOOHbIE paboTaTh B PEXHUME KOHTPOIUPYEMOI
CaMONO/JICP)KUBAIOIICHCS IIETTHOM peakuuu JAeJeHUs, HCKIoYas pPEeaKTOphI
HYJICBOM MOIIHOCTH, KOTOPbIE OMPENENSIIOTCS KaK pEeakTOpbl € IMPOEKTHBIM
MaKCHMaJbHBIM YPOBHEM TIPOU3BOJCTBA IUIYTOHHUS, HE TMPEBHIIIAIOIINM

100 rpamMOB B rof.
INOACHUTEJIbHOE 3AMEYAHUE

"SAnepHsbIil peakTop" B OCHOBHOM BKJIFOYAET Y3JIbl, HAXOAIIUECS BHYTPU KOpITyca
peakTopa WM HEMOCPEACTBEHHO MPHUMBIKAIOIIME K HEMy, 000pymoBaHuE,
KOTOpPO€ KOHTPOJIHMPYET YPOBEHb MOIIHOCTH B aKTUBHOM 30HE, U KOMIIOHEHTHI,
KOTOpBIE OOBIYHO COJEP)KAT TEIUIOHOCUTENh MEPBOTO KOHTYpa aKTUBHOW 30HBI
peakTopa, WIH BCTYMAalOT C HUM B HEMOCPEICTBEHHBIM KOHTAKT WU YIPABISIOT

HUM.

He mpennonaraercss MCKITIOYEHHUE PEAKTOPOB, KOTOpPbIE HAIEKAIIUM 00pa3oM
MOIIM OBl TOJABEPTHYTHCS MOJU(PHUKALMM s HPOM3BOJCTBA 3HAYUTEIIBHO
Oonbmiero konmuuectBa, yeM 100 rpamMmMoB TIyTOHHMS B roi.  PeakTopsl,
IpeJHAa3HAYCHHbIE JUISl JUIMTEIbHON SKCIUTyaTallud HA 3HAYUTEJIBHBIX YPOBHSX
MOIIHOCTH, HE3aBUCUMO OT CTEIIEHU UX BO3MOKHOCTEW MPOU3BOACTBA IJIyTOHMS,

HE PacCMaTPUBAIOTCS KaK 'peakTopbl HYJIEBOW MOIIIHOCTH".
PeakTopHble KOpIyca BHICOKOI0 JaBJIeHHSA

Mertannuueckue Kopmyca B cOope HJIM HUX OCHOBHBIE YacTH 3aBOJICKOTO
M3TOTOBJIEHUS, KOTOPBIE CIIELMAIbHO NPEJHA3HAUYEHbl WJIM IOATOTOBIIEHBI AJIS
pa3MeIlIEeHNs B HUX aKTHUBHOM 30HBI AJIEPHBIX PEAKTOPOB, KaK OHU OIPEEIICHBI B
nyHkre 1.1. Belmle, M CIHOCOOHBIE BBIIEPXKHUBATH pabodee JaBliCHHUE
TEIJIOHOCUTEIS ITEPBOTO KOHTYpA.



1.3.

1.4.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHsAsg rmuTa  KOpIyca BBICOKOIO JaBJICHUS PEAKTOpa OXBATbIBACTCA
IIyHKTOM 1.2 KaK OCHOBHas, 3aBOACKOTO U3TOTOBJICHHUS, YaCTh KOPITyca BEICOKOTIO

JIaBJICHUS.

BryTpennue gactu peakropa (Hampumep, MOANEPKUBAIOIINE KOJIOHHBI U TUIATHI
AaKTUBHOM 30HBI U Jpyrue BHYTPEHHHE YacCTH KOpITyca, HAMpaBisSIoOUIe TPYyObl
JUIL PETYNHPYIOIIUX CTEP)KHEH, TEMIoBble SKpaHbl, NEPEeropoakH, TpyOHBIE
pelIeTKU aKTUBHOM 30HBI, TUIACTHHBI TudPy30pa U T.11.) OOBIYHO MOCTABISIOTCS
MOCTABIIMKOM peakTopa. B HEKOTOpBIX ciydasx ONpeAeieHHbIE BHYTPEHHHE
OTOpHbIE KOMIIOHEHTBhI BKJIIOYAIOTCS B HW3TOTOBJIEHHE KOpPIyca BBICOKOTO
JMABJICHUS. OTH TPEIMETHI SBISIFOTCS JOCTATOYHO BaXXHBIMU C TOYKU 3PCHHUS
0€30MacCHOCTH M HAaJEKHOCTH JKCIUIyaTallud PEakTOpoB (M CJeOBaTeNbHO, C
TOYKH 3PEHHsI TapaHTHUHBIX O0S3aTENhCTB M OTBETCTBEHHOCTH ITOCTABIIUKA
peakTopa), 4ToObl UX MOCTaBKa BHE PaMOK OCHOBHOT'O COTJIAILIEHHS O MOCTaBKE
CaMoro peakTopa He craja Obl 00bIuHON MpakTukoil. [loaToMy, XOTa oTAETbHAS
MOCTaBKa  O3TUX  YHUKAIbHBIX,  CIEUHUAJbHO  NpEJHA3HAYCHHBIX U
NOJATOTOBJICHHBIX, BaXHBIX, KPYIMHBIX W JIOPOTOCTOSIUX TIPEAMETOB He
00s13aTeIbHO OYAET paccMaTpUBaThCS KAk BhITIfaromas u3 chepbl HHTEPECOB,

TaKOM croco0 MOCTaBKU CUUTAETCS MaJIOBEPOSTHBIM.
MammHbI 1J1s1 3arpy3KH U BHITPY3KH PEaKTOPHOI0 TOILUIMBA

ManunynstopHoe  00OpyJOBaHHE,  CIEUUAIBHO  MPEAHA3HAYCHHOE  HIIU
IOATOTOBICHHOE [UIsl 3arpy3KM WJIH M3BIEYCHHA TOIUIMBA W3  SACPHBIX
pEakTopoB, KaK OHM ONpelesieHbl B MyHKTe 1.1. BbIIE, KOTOPOE MOXKET
UCIIOJIb30BAThCS, KOTAA PEAKTOp HAXOOUTCA IOJA Harpy3KoW, WM objanaer
TEXHUYECKMMHU BO3MOXXHOCTSIMM  JUIi  TOYHOTO TO3UIMOHHUPOBAHMS WM
OPUEHTUPOBAHUSA, IO3BOJSIOIUMHU IPOBOJUTh HA OCTAHOBJICHHOM pEaKTope
CJIO’KHBIE PaOOThI MO Heperpy3Ke TOIUIUBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI
HENOCPEACTBEHHOE HAOII0A€HUE UITH NIPSIMOM 10CTYII K TOILJIUBY.

PeakTopHBI€e YNIpaB/IsAIOLINE CTEPKHU

CrepkHM, CIENUANbHO MpEAHA3HAUEHHBIE WM  [OATOTOBJICHHBIE IS
YIPABIIEHUS] CKOPOCTBHIO PEAKLIMK B SIAEPHBIX PEAKTOpPaX, KaKk OHH ONpPEIEIICHbI B
nyHkre 1.1. BeIme.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Cro1a ’xe BKJIFOYAIOTCSI, TOMUMO YacTH, MOTJIONIAOIIECH HEUTPOHBI, €€ OTIOPHBIE U
MOABCCHBIC KOHCTPYKIIUH, €CIIU MMOCTABKA MPOU3BOJUTCA pa3ACIIbHO.



1.5.

1.6.

1.7.

2.1.

2.2,

PeakTopHbIe TPYOBI BHICOKOIO JaBJICHHSA

TpyObl, KOTOpBIE CIEMUATBHO WPEIHA3HAYCHBl WM MOATOTOBICHBI IS
pa3MelneHusi B HUX TOTUIMBHBIX DJIEMEHTOB U TCIZIOHOCHUTEIIS IIEPBOTO KOHTYpa B
peaxkTopax, KaKk OHHU OIpeesieHbl B myHKTe 1.1. Bbimie, mpu pabodyeM AaBICHHH,
npessbimaronieM 5,1 MIIC (740 byHT/KB. q10iiM).

HupkoHueBbie TPYObI

TpyOsl nnu cOOpkHu TpyO M3 METATUYECKOTO ITUPKOHUS WM €Tr0 CIUIABOB, ITO
Becy npesbimaronue 500 kr B TeueHue 1000ro 12-MecsqHoro neproaa, KoTopble
CHEeIMallbHO TMpeJHa3HaueHbl WM TOATOTOBIEHBI JJIsi HCIOJNb30BaHHUS B
peakTopax, Kak OHM OIpeJesieHbl B MyHKTE 1.1. BBIIIE, U B KOTOPHIX OTHOIICHHE
1o Becy radHuUs K ITUPKOHUIO0 MeHbIIe yeM 1:500.

Hacocbl nepBoro KOHTypa TenjioHOCUTeJIs

Hacockl, cnenuanbHO  IpelHa3Hau€HHblE WM  TOJATOTOBJIEHHBIE  JJIs
NOAACPIKAHUA  HUPKYISIOUN  TCIUDIOHOCUTCJIA  HNCPBOTO  KOHTYpa  AACPHBIX
PEaKTOPOB, KaK OHU ONpPeAeseHbl B MyHKTE 1.1. BhIIIE.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

CrenuanbHO MpeTHa3HAYCHHBIC WM MOATOTOBICHHBIE HACOCHI MOTYT BKJIIOUYATh
CJIOKHBIC, yH.HOTHCHHBIC nim MHOI‘OKpaTHO yH.HOTHCHHBIC CUCTCMbI JIA
MPEAOTBPAICHUST YTEYKH TEIUIOHOCHUTENSI TIEPBOTO KOHTYpa, TE€PMETHYHBIC
HaAaCOCbl M HACOCBI C CHUCTCMaMH HHepHHaHBHOﬁ MAacCCHI. 3TO onpe;[eneHI/Ie
KacaeTcs HacoCOB, aTTECTOBaHHBIX Mo kiaccy NC-1 wim 3KBHBaJE€HTHBIM

CTaHIapTaM.
HesinepHbie MmaTepuaJibl 1J51 pEaKTOPOB
HeiiTepuii U TszKeaas BOAA

Heiitepuit, Tspkenas Boga (OKHCHh JeHTepusi) M J1000e Jpyroe COEIMHEHUE
JeuTepus, B KOTOPOM OTHOILIEHUE NEUTEpUs K aroMaM BOAOPOJA IPEBBIIACT
1:5000, npenHa3zHaueHHBIE AJI UCIIOJIB30BAHMSI B SIEPHBIX PEaKTOpax, Kak OHU
onpezaesneHsl B myHKTe 1.1. Bbllle, B KoM4ecTBax, mpepbimaronmx 200 Kr aToMOB
neltepus Ui JMIOOOW OJHOW  CTpaHBI-MONydYaTeNnss B TEUeHHE JHOO0TO
12-MecsiyHOTO TIepUoa.

SinepHo-yucThIi rpaduT

I'padur, wmeronuii CTEMEeHb YWUCTOTHI BBINIE S-MWIIHOHHBIX OOPHOTO

3 N
DKBHUBAJICHTa, C IUIOTHOCTHIO Oonbine deM 1,50 r/cM’, mpemnHa3HAueHHBIA IS



MCIIOJIb30BaHNUS B SIIEPHBIX PEAKTOPAX, KaK OHU OINpezeeHbl B MyHKTE 1.1 BbIle,

4 o
B KoiudecTBax, nmpeBbimarommx 3x10° kr (30 MeTpudyecKkux TOHH) IS JII0OOH
OJTHOW CTpaHBI-TOIyYaTeNs B TEUCHUE JII000ro 12-MecsYHOro neproaa.

[NPUMEYAHUE

Jns 1eneil 9KCIOPTHOTO KOHTPOJSL IPAaBUTENBCTBO ONpeAessieT, OyayT Iu
SKCHOPTHBIE IMAPTUHA COOTBETCTBYIOIIETO BBIIIECYKAa3aHHBIM XapaKTEPUCTUKAM

rpauTa UCIOIB30BATHCS B SIEPHBIX PEAKTOPAX.

YcraHoBKH 1 mepepadoTKH  00JIy4eHHBIX TOILUIMBHBIX JJIEMEHTOB H
o0opyaoBaHme, crnenuaabHO NpPeJIHA3HAYECHHOE WJIM IOATOTOBJIEHHOE JIsi
3TOro

BBOJIHOE 3AMEYAHUNE

IIpu mnepepaboTke O0OIYYEHHOTO SIEPHOTO TOIIMBA IUTYyTOHMH M ypaH
OTJIEJISIFOTCS] OT BHICOKOAKTUBHBIX MPOAYKTOB JEJIEHUS U IPYTHX TPAHCYPAHOBBIX
DJIEMEHTOB. I[J'IH TAaKOro pas3aciicCHud MOT'YT HCIOJb30BATHCA PA3JIMYHBIC
TEXHOJIOTHYeCKHe mpoiecchl. OnHako co BpemeHeM mnpouecc "I[lypekc" cran
HanOoJsiee pacIpOCTPaHEHHBIM M TPUEMIIEMBIM.  OTOT TPOLECC BKIIOYACT
pacTBOpeHHE OOJIydUeHHOTO SJEpPHOr0 TOIJIMBA B a30THOM KHCIOTE C
MOoCJICAYIOIINMM  BBIACJICHUCM  ypaHa, ITYTOHHUA n MMPOAYKTOB  JCJICHUA
AKCTPAKIMEH pacTBOPHUTENIEM C MOMOIIbI0 TpuOyTuidochara B OpraHMUECKOM
pazbaBurene.

TexHonoruueckue mpoLecchl Ha pa3nyHbIX YycTaHoBkax Tuna "Ilypekc"
AQHAJIOTUYHBI M BKJIIOYAIOT: M3MEJIb4YEeHUE OOIYyYEHHBIX TOIUIMBHBIX JIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  OKCTPAKIMIO  pAcTBOpUTENIEM M XpaHEHHE
TEXHOJIOTUYECKON JKUAKOCTH. MOXKeT HUMeTbCs Takke 00OpyHOBaHHME IS
TETUIOBOM JIEHUTpAIMM HUTpaTa ypaHa, KOHBEPCHUH HUTpaTa IUIYyTOHHS B OKUCh
WIN METalll, a Takke Uil 00pabOTKU KUAKUX OTXO/0B, COAEPKALIMX MPOTYKThI
JIeNIeHHsI, 10 TIOTy4YeHus: (OpMBI, IPUTOIHON ISl POIOJKUTEIBHOTO XPaHEHUS
WK 3axopoHeHus. OJHaKO KOHKPETHBIE TUIIBI U KOH(HUTypalus 000py10BaHus,
BBITOJIHSIOUIETO 3TH (DYHKIIMH, MOTYT Pa3JIM4aThCsl HA PA3IUYHBIX YCTaHOBKAaX
tuna "[lypekc" 1O HECKOJbKMM MpUYMHAM, BKJIKOYAs THUIMBlI W KOJWYECTBO
OOJIyUeHHOTO  SAEPHOTO  TOIUIMBA,  TMOAJIEXKAIIEro  nepepadoTke, |
IpEeANonaraéMelii  MpOIECcC OCAXKICHHUS HW3BICKAEMbIX MaTEpHaliOB, a TaKXkKe
OPUHIUIBL  obecrieueHus: 0e30MacHOCTH W TEXHUYECKOro  0O0CTy)KMBaHUS,

MpUCYILKE KOHCTPYKIIUHU TaHHON OOCTaHOBKH.

"VcranoBka 11l IepepabOTKH OOJydEeHHBIX TOIUTMBHBIX 3J€MEHTOB" BKIIFOYACT

O60py2[OBaHI/Ie U KOMIIOHCHTBI, KOTOPLIC O0OBIYHO HaxoOdaTCsa B IPSAMOM KOHTAKTC



3.1.

3.2.

C OGJIy‘-IeHHBIM TOIINIMBOM U OCHOBHBIMH TCXHOJOT'MYCCKUMU IMOTOKAMU AACPHOTO

MaTepuaia U MpOayKTOB AeJIEHUs, U HETIOCPECTBEHHO YIPABISIOT UMH.

OTH TpoOIecChl, BKIIOYAs IOJHBIE CUCTEMBI JUISi KOHBEPCUH IUTYTOHHS W
MPOU3BOJICTBA METAIUITMYECKOTO TUTYTOHHUS, MOTYT OBITh MJIEHTU(DHUIIUPOBAHKI 11O
MepaM, TPUHUMACMbIM JIIs TPEJOTBPAIICHHUS ONACHOCTEH B CBS3H C
KPUTUYHOCTBIO (HApUMeEp, MepaMu, CBSI3aHHBIMH C T€OMETpHeii), o0IydeHreM
(HampuMep, MyTeM 3aIIUTHI OT OOJYYEHUS) U TOKCUYHOCTBIO (HalpuMep, MepamMu
10 yJIEP’KaHUI0).

[Ipenmersl oOopynoBaHMs, HAa KOTOpBIE, KaK CUYMTAETCS, PACHpPOCTPAHSETCS
3HaueHue ¢pa3pl "u  o0OpyAoBaHHE, CHELHMATbHO NPEAHA3HAYEHHOE WM
NOJATrOTOBJICHHOE" IS TepepabOTKU OOJYYEHHBIX TOIUIUBHBIX JJIEMEHTOB,

BKJIIOYArOT:

MamuHbI 11 pyOKH 00/1y4eHHBIX TOIJIMBHBIX 3JIEMEHTOB
BBOJJHOE 3AMEYAHUE

D10 000pynOBaHHE HCHOIb3YETCS ISl BCKPBITHUS OOOJOYKM TOIUIMBA C LIEJBIO
MOCJIEIYIOUIETO PACTBOPEHUS OOIydEHHOT0 siiepHoro Matepuana. Kak mpasuio,
HCIOJIB3YIOTCSl CHEIMAIbHO MpeHa3HauYeHHbIe, CKOHCTPYUPOBAHHbIE I PyOKU
MeTajula YCTPOWCTBA, XOTS MOMKET HCIOJb30BaTbCsi M 0OJee COBEPIICHHOE
o0opynoBaHue, HaIPUMED Ja3ephl.

JluctaHunoHHO yrpasisiemoe 000pyI0BaHUE, CIIEHUATBHO MTPeIHA3HAYCHHOE WU
MOJTOTOBJICHHOE I MCIIOJI30BAHMS HA YCTAaHOBKE MO MepepadOoTKe, KaKk OHa
ompejeNieHa BbIlIe, A pPe3KU, PYOKH WM Hape3Ku COOpPOK, IMy4YKOB HIIU
CTEep>KHEH 00JIy4eHHOTO SJIEPHOTO TOTLUIUBA.

JAuccoabBepbl

BBOJIHOE 3AMEYAHUME

B nucconbBepsl 00BIYHO MOCTYNAET M3MEIbUEHHOE OoTpadoTaBliee TOMIMBO. B
9THX O€30IacHBIX C TOYKM 3pPEHUs KPUTHUYHOCTH pe3epByapax OOIydeHHBIN
SIEPHBIA MaTepuan pacTBOPSETCA B a30THOM KHCJIOTE, M OCTAIOIIMEcs 0Ope3Ku
000J10Y€K BBIBOJATCS U3 TEXHOJIOIMYECKOTO IIOTOKA.

bezonacHble ¢ TOYKM 3peHHUs] KPUTHUHOCTH pe3EpBYyapbl (HampuMmep, Majloro
IMaMeTpa, KOJBLEBbIE WIM IPSIMOYTOJIBHBIE PE3EPBYapbl), CIELHUAILHO
IIPEIHA3HAYCHHBIC WIN MOATOTOBJIECHHBIC IS MCIIOJNb30BaHUS HA YCTaHOBKE II0
nepepabOTKe, KaK OHHU OIpENeNIeHbl BBIIIE, AT PACTBOPEHHS OOIYyYEHHOTO
ANIEPHOTO  TOIJIMBA,  KOTOpbIE  CIIOCOOHBI  BBIAEPXKHMBATH  TOPAUYIO,



3.3.

34.

BBICOKOKOPPO3HUOHHYIO JKHAKOCTH U MOIYyT AOUCTAHIOWUOHHO 3arpyxarbCi U
TCXHUYCCKU O6CJ'Iy>KI/IBaTI>CH.

IKCTPAKTOPHI U 000pPY/I0BaHKE 1JISl IKCTPAKIHH PACTBOPHUTEIEM
BBOJHOE 3AMEUYAHUE

B 3KCTpakTOpHI C pacTBOPHUTENEM MOCTYIAET KaK PAcTBOP OOIYYEHHOTO TOIIIIMBA
U3 JIUCCOJBbBEPOB, TaK M OPraHUYECKHH pacTBOp, C MOMOILIBIO KOTOPOTO
pa3zmensioTcsl ypaH, IUIyTOHMH W TpOAyKTHl neneHusa.  OOopymoBaHme s
HKCTPAKLUU PACTBOPUTENIEM OOBIYHO KOHCTPYHPYETCS TakuM 00pa3oM, YTOOBI
OHO YJIOBJIETBOPSUIO JKECTKUM OJKCIUTyaTallMOHHBIM TPEOOBAHUSAM, TaKUM, Kak
JUINTENIBHBIA CPOK CIIY>KObI 0€3 TEXHHYECKOro OOCITYXHBAHHUS WM JIeTKas
3aMEHSAEMOCTb, NTPOCTOTAa B HKCIUTyaTallMM M YIPABICHUH, a TaKKe TMOKOCTh B

OTHOIICHWU U3MCHCHUS TapaMETPOB IIpoLecca.

CHCI_[I/IEUIBHO npeaHa3HAUYCHHBIC NI IIOATOTOBJICHHBIC 9KCTPAKTOPLL C
pacTBopuTeleM, TakKhe, KaK HacaJo4yHble WU MYyJIbCAllMOHHBIE KOJOHHBI,
CMECUTEIILHO-OTCTOUHEIE afrapaTrbl Ui HeHTpOGG)KHBIC KOHTAKTHBIC alIapaThbl
JUIST MCTIOJIb30BAaHUS Ha YCTaHOBKE MO 00paboTke OOJy4eHHOTO TOILUIMBA.
DKCTPAaKTOPHI C PacTBOPUTENIEM JOJKHBI ObITh YCTOHYMBBI K KOPPO3UOHHOMY
BO3JICUCTBUIO A30THOM KHCJIOTBI.  DKCTPAKTOPHI C PACTBOPHUTEIEM OOBIYHO
U3TOTABIMBAIOTCS C  COONIONEHHEM YpE3BbIUAHO BBICOKMX TpeOOBaHHIA
(BKJIIOYAsi ~NpPUMEHEHHE  CIEeUUaIbHBIX  METOJOB  CBApKH, HWHCHEKLHUH,
o0ecrieyeHHe M KOHTPOJb KayecTBA) U3 MaJOYIJIEPOAMUCTBHIX HEPKABEIOIIUX
CTaJiel, TUTaHa, IIUPKOHUS WIH IPYTHX BHICOKOKAYECTBEHHBIX MATEPHAJIOB.

XuMHYecKHe pe3epByapbl 1JIsl BbIAEPKUBAHUS U XPAHEeHHS
BBOJHOE 3AMEYAHUE

Ha »STame 9KCTpakiuk  pacTBOpPHUTENIEM  00pa3yroTCs TPH  OCHOBHBIX
TEXHOJIOTUYCCKUX ITOTOKA XHNIKOCTH. PesepByapr AJid BBIACPKUBAHUSA WA
XpaHEHUs HCIOJB3YIOTCS B JajbHEHINEHl 00paboTke BCEX TpeX IMOTOKOB
CIIETYIOIIUM 00pa30M:

a)  pacTBOp YMCTOTO a30THOKMCIIOTO YpaHa KOHLEHTPHUPYETCS BbIIapUBAHUEM
U IIPOMCXOIUT MPOLECC IEHUTPAILMH, /1€ OH MIPEBPAILACTCA B OKCUJL ypaHa.

9TOT OKCHU I ITOBTOPHO UCIIOJIB3YCTCA B AACPHOM TOIIJIMBHOM IUKIIC,

b)  pacTBOp BBICOKOAKTUBHBIX MPOIYKTOB JICIECHUS OOBIYHO KOHIEHTPUPYETCS
BBINIAPUBAHUEM U XPAHUTCS B BUJE KOHLIEHTPUPOBAHHOW KUAKOCTH. ITOT
KOHIIGHTPAT MOXET BIIOCIEICTBUM TPOUTH BBIIApUBAHUE WIH OBITh

npeoOpazoBaH B (OpMy, MPUTOAHYIO AJISl XPAaHEHUS WA 3aXOPOHEHHUS;



3.5.

C)  pacTBOp 4YMCTOTO HUTpaTa ILIyTOHHS KOHLEHTPUPYETCS M XPAHUTCS 10
MOCTYIUICHUSI Ha JallbHEHINE ATarbl TEXHOJOTHMYECKOro mporecca. B
YaCTHOCTH, pE3epByapbl A BBIACPKUBAHUSA WIM XPAHEHUS PacTBOPOB
TUTyTOHUSI KOHCTPYHPYIOTCS TAKUM 00pa3oM, 94TOObI N30€kKaTh CBSI3aHHBIX C
KPUTUYHOCTBIO MPOOJEM, BO3HMKAIOIIUX B pE3yJIbTaTe H3MEHEHUH B

KOHIEHTpalUU WiK (popMe JaHHOTO MOTOKA.

CrenuanbHO TpeJHA3HAYCHHBIC WM MOJITOTOBICHHBIE pe3epByapbl LIS
BBIACPIKUBAHUA WM XpaHCHHUA JIA HCIIOJIb30OBAHHA Ha YCTAHOBKC 11O
nepepaboTke OOJyU4EHHOTO TOIUIMBA. Pe3epByapbl Ui BBIICP)KUBAHHS HIIH
XpaHEHHs JOJDKHBI OBITh YCTOWYHMBBI K KOPPO3HOHHOMY BO3JIEHCTBHIO a30THOM
KHCJIOTHI. PesepByapel Ui BBIICp)KUBAHHS WM XPAaHEHUS OOBIYHO
M3TOTABIMBAIOTCSA M3 TAKMX MATEPUAIIOB, KAK MAIOYIJIEPOIUCThIC HEPIKAaBEIOIIIHE
CTal¥, TUTAaH WJIM LUUPKOHWUH WM JpPyrue BBHICOKOKAYECTBECHHBIC MaTEpHalIbl.
PesepByaphl a5 BBIIEPKUBAHUS MM XPAaHEHHUS MOTYT OBITh CKOHCTPYHUPOBAHbI
TakuM o00pa3oM, YTOOBl WX OJKCIUIyaTalusi M TEXHUYECKOe OOCTy)KHBaHHE
MPOU3BOAWINCH AUCTAHIOMUOHHO, U MOTYT HMCTH CJCAYHOUIUC OCOGGHHOCTI/I C
TOYKHU 3PCHUS KOHTPOJIS 32 SIEPHOW KPUTHYHOCTBIO:

1) OOpHBII DKBHBAJICHT CTCHOK WM BHYTPEHHHX KOHCTPYKIIMHA paBeH IIO0
MeHblIei Mepe 2%, 1160

2) IWIMHIPUYECKHE pE3EpByapbl MMEIOT MaKCHUMaJbHBIM Jguamerp 175 MM
(7 mrotimMoB), 1160

3) MPSMOYTOJIbHBIA WJIM  KOJIBLIEBOM pE3epByap HMEET MAKCUMAIbHYIO
mupuny 75 MM (3 mroiima).

Cucrema KOHBEPpCHHM HUTPATA IJIYTOHHS B OKCH/L
BBO/IHOE 3AMEUYAHUE

Ha GospIiHCTBE YCTaHOBOK I10 ITepepaboTKe 3TOT KOHEUHBIN MPOIECC BKIOYAET
KOHBEPCHIO pacTBOpa HHUTpara IUTYyTOHHS B JBYOKHCH IUTyTOHHsS. B umcmo
OCHOBHBIX OIEpallMii 3TOrO MpOLEcca BXOAAT: XpaHEHHE U KOPPEKTHPOBKA
MCXOJJHOTO TEXHOJOTMYECKOro MaTepualia, OCaXJICHNUE U pa3JeieHue TBEpAOH U
KHUIKOH (as3bl, MNpoKaTuBaHHE, OOpalleHue ¢ MPOAYKTOM, BEHTHIIALUA,
oOpaleHne ¢ 0TXOAaMH U YIPABICHHE TPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CTICIHAIbHO MPEAHA3HAUYCHHbIC WM MOJATOTOBICHHBIC IS
KOHBEPCHH HHUTpATa IIyTOHUS B OKCHUJ IUTyTOHUS, B YACTHOCTH, 00OPY/IOBaHHbIE
TaKUM 00pa3oM, 4TOOBI U30eXKaTh AOCTHIKEHUS KPUTHYHOCTH M PaJualliOHHBIX
3ppeKToB, a TaKkKe CBECTH K MHUHUMYMY OIIACHOCTH, CBSI3aHHBIE C
TOKCHYHOCTBIO.



3.6.

CucreMa KOHBEPCHH OKCH/A IIYyTOHHS B MeTaJLI
BBOJHOE 3AMEYAHUNE

OTOT mporecc, KOTOPHI MOXKET ObITh CBSI3aH C YCTaHOBKOW IO TepepadoTKe,
BKJIIOYaeT (TopupoBaHME JBYOKHUCH TIUIYTOHUS, OOBIYHO C MPUMEHEHHEM
BBICOKOAKTUBHOTO ()TOPUCTOTO BOJOPOJA, C IIENbI0 MOJNyueHUus QTopuaa
IUTyTOHUSI, KOTOPBIA  BIOCJIEACTBHUM  BOCCTAHABIMBACTCS €  [OMOIIBIO
METaJUIMYECKOr0 KaJblUsl BBICOKOM YHCTOTHI JO MOJYYEHHUS METALNTHYECKOTO
IUTYyTOHUSA U (TOpUIa KalblUs B BUJE IUIaKa. B 4KMCI0 OCHOBHBIX omepanui
TAHHOTO TIpollecca BXOAAT:  (TopupoBaHHME (HAMpUMEp, C MPUMEHEHHEM
o0opynoBaHUs, COJEpXKAIIero OJaropoJHble METAUIbl WM 3allUIIeHHOTO
MOKPBITHEM M3 HHMX), BOCCTAHOBJIEHHWE MeTala (Hampumep, ¢ NPUMEHEHUEM
KepaMHYeCKUX THWIJIeH), BOCCTAaHOBJEHHE IIJIaka, OOpalleHHe C MPOAYKTOM,
BEHTHUJISIIIHS, OOpaIeHHe C OTXO0JIaMH U YIIPaBICHUE TPOIIECCOM.

3aMKHYTBIC CUCTEMBI, CIIEIIUATBHO NPeIHA3HAYCHHBIC HIIU TTOJATOTOBIICHHBIC IS
MPOM3BOJICTBA METAJUIMYECKOTO ILTyTOHUS, B YACTHOCTH, 000PY/IOBaHHBIC TaKUM
obpazoM, YTOOBI u30€XKaTh MJOCTIKCHHUS KPUTHYHOCTH U PagUAIlMOHHBIX
3ppeKToB, a TaKKe CBECTH K MHUHUMYMY OIIACHOCTH, CBSI3aHHBIE C
TOKCHYHOCTBIO.

YcraHoBku AJIfl U3TrOTOBJICHUSA TOIIVIMBHBIX 3JICMEHTOB

"VcTaHoBKa I UW3TOTOBJIEHHS  TOIUIMBHBIX — DJIEMEHTOB'"  BKIIIOYAET
obopynoBaHue:

a) KOTOpPOC 00BIYHO HaxoquTCa B  HCHOCPCACTBCHHOM  KOHTAKTC C
TEXHOJIOTUYCCKUM ITOTOKOM AACPHOI'0 MaTtepuajla HJIW HEIIOCPEACTBCHHO

o0pabaTeIBaeT €ro, WIN Ke YIPaBIsSeT UM, WIH,
b)  KOTOpOe repMeTH3UPYET SAECPHbII MaTepuall BHyTpU 000JIOUYKH.

YcraHoBKH IS pa3je/ieHUsi M30TONOB ypaHa W 00OpPyI0OBaHHMe, KpoMe
AHAJIUTHYECKHUX  NPUOOPOB, CHeNMAJTbHO  MpPeJIHA3HAYEHHOEe  WJIH
MOAr0TOBJIEHHOE /IJIsl ITOT0

[Mpeamersr 000OpyIOBaHUS, Ha KOTOpPbIC, KaK CYMTACTCS, PACIPOCTPAHSICTCS
3HaueHue (passl "000pymOBaHKE, KPOME AHATUTUYECKUX TPUOOPOB, CIICIIHATHLHO
NpeJHa3HAYCHHOE WJIM TOATOTOBJICHHOE" ISl pa3/ielieHusT M30TOIOB ypaHa,
BKJTIOYAIOT B CEOS:
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5.1.1.

I'azoBble  pmeHTPU(PYrH M y3Jbl M KOMIIOHEHTBHI, CIELHAJIbLHO
NMpeIHa3HAYEHHbI¢ WM IOArOTOBJICHHBIC /ISl HCHO/JAb30BAHUA B ra30BBIX
HeHTpugyrax

BBOJIHOE 3AMEYAHUE

lazoBast meHTpU(dyra OOBIYHO COCTOMT U3 TOHKOCTEHHOTO(BIX) IMIIMHIPA(OB)
nuamerpoMm oT 75 mm (3 mroiima) go 400 mm (16 Ar0HWMOB) C BEepTUKAIBHOU
[EHTPaJIbHONW OCKIO, KOTOpHIH(€) moMelIeH(bl) B BaKyyM W BpamaeTcs(roTcs) ¢
BBICOKOM OKPY)XHOM cKopocThio mopsiaka 300 m/c wim 6onee. s mocTuxeHus
OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepPUAIIbI BPALIAIOIINXCS KOMIIOHECHTOB
JOJIKHBl MMETh BBICOKOE 3HAY€HHE OTHOLICHHUS MPOYHOCTU K IUIOTHOCTH, a
poTtopHast cOOpka U, CJIEIOBATEIbHO, OTACIBHBIC €€ KOMIIOHEHTBI JIOJKHBI
W3TOTOBJISITECSL C BBICOKOM CTEMEHBIO TOYHOCTH, 4YTOOBI pazdaiaHc ObLI
MUHUMAQJIBHBIM. B oTimuue OT Apyrux HEeHTpUQyr ra3zoBas LEeHTpudyra as
oboramieHusi ypaHa WMEET BHYTPH POTOPHOM Kamephl BpAIAIOIIYIOCS(HUECs)
neperopoky(u) B popMe AMCKA U HEMOIBMKHYIO CUCTEMY IO/Ia4d ¥ OTBOJA Ta3a
UF6, cocrofiiyto Mo MEHbIIEH Mepe M3 TPEX OTHAEJIbHBIX KaHaJIOB, JBa M3
KOTOPBIX COEAWHEHBI C JIOMATKaMH, OTXOMSIIMMH OT OCH poTopa K
nepudepuitHON YacTH POTOPHOM KaMmephl. B BakyyMe HaXOIWUTCS TakKKe Pl
BaXXHBIX HEBPAIIAIONINXCS OJIEMEHTOB, KOTOpBIC, XOTS W HUMEIOT 0CO0YIO
KOHCTPYKIIUIO, HE CJIOKHBI B U3TOTOBJIEHUU U HE U3TOTOBIISIOTCS U3 YHUKAIBHBIX
matepuaioB. LleHTpudyxHas ycTaHOBKa, OJHAKO, TpeOyeT OOJIbIIOro Yucia
9TUX KOMIIOHEHTOB, TaK 4YTO HX KOJUYECTBO MOXET CIYKUTh Ba)KHBIM

I/IHZ[I/IKaTOpOM KOHCYHOI'O UCITOJIb30BAHM:I.
Bpamamomuecsi KOMIIOHEHTBI
a)  IlonHble poTopHBIE COOPKU:

ToHKOCTEHHBIC LUJIUHAPBI WIN PAJ COSIUHEHHBIX MEXIY COO0H TOHKOCTEHHBIX
WIMHIPOB, M3TOTOBJIEHHBIX W3 OJHOTO WM 0OO0Jiee MaTepualioB C BBICOKUM
3HAUEHUEM  OTHOIIEHUS  NPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
I[TOACHUTEJIbBHOM 3AMEYAHUNUN k Hacrosmemy pazaeny. CoennHeHuUe
IIJIMHAPOB MEXy COOOW OCYIIECTBISAETCS MPU MOMOIIY THOKUX CUIb(POHOB HUITH
KoJen, omucaHHbiXx B yactu S5.1.1. c¢) Hmwke. CoOpaHHBIE pPOTOpP HMeEET
BHYTPEHHIOIO(ME) MEeperopoAky() M KOHIIEBBIE Y3Jbl, ONMHCAHHBIE B YacTAX
5.1.1.d) u e) amxe. OnmHako MoyIHAsE cOOpKa MOXKET OBITh TTOCTABJICHA 3aKa3UUKY

B YaCTHYHO COOpPaHHOM BUJIE.



b)  Poropusbie TpyOHI:

CriennaiabHO NMpeAHAa3HAYCHHBIC WK MOATOTOBICHHBIE TOHKOCTEHHBIC IIUIHH]IPHI
¢ tommmHONW cTeHkH 12 mm (0,50 mroiima) wiaum MeHee, AUAaMETPOM OT 75 MM
(3 motima) mo 400 mm (16 ArOKMMOB), M3rOTOBJIICHHBIC W3 OJHOTO WX OoJjece
MaTepHaioB, UMEIOIINX BBICOKOE 3HAYCHHE OTHOIICHHUS TPOYHOCTH K TIJIOTHOCTH,
ykazanHbix B [IOSACHUTEJIBHOM 3AMEYAHWMU x Hacrosiiemy pazaeny.

c¢)  Komnpua unm cunbQoHsI:

KomnoneHntsl, cnenuanbHO MpEJHA3HAUYEHHBIE WJIM MOATOTOBJICHHBIC IS
CO3JIaHUs MECTHOW OINOPHI IS POTOPHON TPYOBl WM COCIUHEHHS psna
portopabix TpyO0. CuIb(QOHBI TPEACTABIAIOT COOONH KOPOTKHE IWIHHIPHI C
tommuHor cteHku 3 MM (0,125 mroiima) unm MeHee, TUaMETPOM OT 75 MM
(3 mroitma) 1o 400 mm (16 mrOMOB), UMEIOIIUX OAWH TO(P U U3TOTOBIICHHBIC U3
OJIHOTO M3 MaTEPHUAJIOB, UMEIOIIUX BHICOKOE 3HAUCHHUE OTHOIICHUS MPOYHOCTH K
mwioTHocTH, yKazaHHbIX B [IOSICHUTEJIBHOM 3AMEYAHUNU k HacrosiueMy
pasneny.

d) Ileperopoaku:

Kommonentsr B opme nmucka muamerpom ot 75 MM ao 400 mm (ot 3 nmo
16 mioliMOB), cHenuaIbHO MpPEIHAa3HAYCHHbIE WM TMOJTOTOBJICHHBIE ISt
YCTAaHOBKHM BHYTPH POTOPHOH TpyObl LEHTPU(DYTH C METbI0 H30JIHPOBATH
BBIITYCKHYIO Kamepy OT TIJIaBHOW pa3aeluTeNbHOM KaMepbl WU B HEKOTOPBIX
ciaydasx I yiaydineHus —mupkyisinua  raza  UF6  BHyTpu  riaBHOM
pa3IenuTeNbHOM KaMepbl POTOPHOW TPYObI M HW3TOTOBICHHBIE W3 OJHOTO W3
MaTepHaioB, UMEIOIINX BBICOKOE 3HAYCHHE OTHOIICHUS TPOYHOCTH K TIJIOTHOCTH,
ykazanHbix B [IOSACHUTEJIBHOM 3AMEYAHWMU x Hacrosiiemy pasaeny.

e) BepxHue/HMXKHHME KPBIIIKH:

Kowmmonentsl B opme nucka muamerpom ot 75 mm (3 mroiima) o 400 mm
(16 mroiiMOB), cHeNMATIbHO TPEIHA3HAYCHHBIC WM IOJATOTOBJICHHBIC TaKUM
00pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH IUAMETPY KOHIIOB POTOPHOU TPYOBI U
Omaromapst atoMy ynepxkuBaTh UF¢ BHyTpH €e. DTH KOMITOHEHTHI UCIIOJIB3YIOTCS
JUISE TOTO, YTOOBI TMOANEPKUBATh, YACPKHUBATh WM COJIEPKaTh B cede Kak
COCTaBHYIO 4YacThb 3JE€MEHTHl BEPXHEro MOAIIMIHUKA (BEPXHSISl KPBIIIKA) HIN
CIYyXUTh B  KadeCcTBE HECyIIeM dYacTH  BpalIalOLIUXCS  BJIEMEHTOB
JEKTPOABUTaTENsl U SJIEMEHTOB HMKHErO TMOAIIUIHUKA (HWKHSS KpPBIIIKA), U
U3TOTOBJISIIOTCA M3 OJHOTO W3 MaTepHalioB, HMMEIOUIUX BBICOKOE 3HAYEHUE
OTHONIIEHUSI TMPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOACHUTEJIBHOM
3AMEYAHUMMU k Hacrosimiemy pazaeny.
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5.1.2.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlns  Bpamaronmxcss KOMIIOHEHTOB IEHTPUQYT HCHONB3YIOTCS —CIEAYIOIIHe
MaTepuaibl:

a)  MapTCHCUTHOCTApEIONIMe CTalk, WMEIONIMEe MAaKCHUMAaJIbHBIH Tpenent
MPOYHOCTH Ha pacTspkenue 2,05 x 10° H/m (300 000 dyHT/KB. MEO¥IM) UITU
Ooitee;

b)  amOMUHUEBBIC CIUIABBI, UMCIOIINE MAKCUMAJBHBIN IMpeesl MPOYHOCTH Ha
9 2 o
pactsokenue 0,46 x 10” H/m™ (67 000 ¢byHT/KB. mroiim) uinm 6osee;

c) BOJIOKHUCTBIC (HUTEI0T00HBIC) MaTepUaIbl, MPUTOHBIE IS
UCIIOJIb30BaHNUSI B KOMIIO3UTHBIX CTPYKTYpaX M HMEIOUIME 3HAYCHUS
YAEIBHOIO MOAyJsl ynpyrocta 12,3 x 10° M nm Gonee M MaKCHMAIBHOTO
YACIBHOTO Mpenesia MpOYHOCTH Ha pactsokenue 0,3 X 10° win Gonee
MaKCUMaJbHOTO  YJIEIbHOTO TMpeleia MPOYHOCTH HAa  PACTSHKEHHE
0,3 x 10°M wm Gonee ("ymenpHBI MOIyNb YHOPYrocTu" - 3TO MOAYIh
IOura B H/Mz, JICJICHHbI Ha YJEJbHBIA BEC B H/M3; "MaKCUMaJILHBIA
YACIbHBIN TpeAesl MPOYHOCTH Ha pacTsHKEHUE" - 3TO MaKCUMAalbHbIN
npefen IMPOYHOCTU Ha paCTSHKEHUE B H/Mz, JCJICHHBI Ha YyIEIbHBIN

3
Bec B H/™m".

CraTnyeckne KOMIOHEHTDI

a) ITommUNHUKY ¢ MAarHUTHOM OJIBECKOM

CnenuanpbHO TpEeIHA3HAYCHHBIC WJIM TOJATOTOBJICHHBIE TOIIIMITHUKOBBIE Y3JIbI,
COCTOSIIIIME W3 KOJBIEBOTO MAarHUTa, MOJABEIICHHOTO B 000WMe, cojiepiariei
nemmndupyronryto cpexy.  O6oiima wusrortaBiamBaercs u3 croiikoro k UFg
matepuana (cMm. [IOACHUTEJIBHOE 3AMEYAHMUE x pazneny 5.2.). Maraur
COCUHSIETCS C TIOJIOCHBIM HAKOHCYHMKOM WJIM  BTOPBIM  MarHUTOM,
YCTaHOBJICHHBIM Ha BEPXHEW KpBILIKE, ONMMCAaHHOM B paznene 5.1.1. €). Maraut
MOXXET UMETh (JOPMY KOJIbIIA C COOTHOIICHUEM MEXTYy BHEITHUM M BHYTPEHHUM
IMaMeTpaMu, MEHbUIMM WM paBHbIM 1,6:1. MarHur Moxer uUMeTh (opmy,
obecrieunBaronyto HadaiabHyio mpoHuaemoctb 0,15 T'm/m (120 000 egmHuUI
CI'C) unu Oosiee, WM OCTAaTOYHYIO HaMarHudeHHOCTh 98,5% wnm Oonee, wiu
MPOM3BEICHUE HWHIYKIIMA Ha MaKCHUMAJIbHYIO HaIpsHKEHHOCTh ToNisa Oolee
80 KI[)K/M3 (107 I'c.D). Kpome OOBIYHBIX CBOWCTB MaTepuana, HEOOXOIUMBIM
MPEABAPHUTEIIBHBIM YCIIOBHEM SIBJISICTCSI OTPAaHUUYEHNE OYEHb MAJIBIMU JIOITyCKaMHU
(menee 0,1 mm wmmm 0,004 mroiima), OTKJIOHCHHS MAarHUTHBIX OCEH OT
TEOMETPUUYECKHX OCeH WM ofecredeHue oco00W TOMOTEHHOCTH MaTepHalia

Marbgura.
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b) Tommunuukw/nemidepsr:

CrenmanpHO  NpeAHA3HAYEHHBIE  WIM  TOATOTOBJICEHHBIE  TOIIMWITHUKH,
colepXalie y3eld OCh/YIUIOTHUTEIBHOE KOJIbLIO, CMOHTHPOBAHHBIM Ha
nemrdepe. Ocb 00BIYHO MpeNCTaBIsAET cOO0I Ball M3 3aKaJCHHOM CTaJI C OJHUM
KOHIIOM B (opMme mnoiycdepsl, 1 CO CpeACTBaMH IMOACOCANHEHMs] K HMKHEH
KpBIIIKE, OMMCaHHOM B pa3zaene 5.1.1. e), Ha apyrom. Bai, ogHako, MOXeT ObITH
COEAMHEH C TIUApPOJMHAMHYECKMM mnoamunHukoM. Kombuno umeer ¢opmy
TabJIEeTKN C MoNyc(hepuYecKM YriayOJieHHeM Ha OJHOW IOBEPXHOCTH. OTH
KOMITIOHEHTHI YacTO MOCTABIISIOTCS OTENBHO OT JeMidepa.

¢)  MomnekynspHbIe HACOCHI:

CrneuvanbHO  NpeJHA3HAYEHHbIE WM  MOJATOTOBJICHHbIE  IWJIMHIAPBL €
BBITOYCHHBIMU WJIM BBIJABICHHBIMU BHYTPHU CHHPaIbHBIMA KaHABKAMH U C
BBICBEPJICHHBIMU BHYTPU OTBEPCTUAMU. THUIOBBIMH pa3MepamMu SBISIOTCS
clenyromye:  BHYTpeHHHH nuametp oT 75 mm (3 mroiima) mo 400 mm
(16 mrotimoB), Tommuuaa cteHku 10 mm (0,4 mroiima) wiam Gosiee, ¢ JJIMHOM,
paBHOU nuameTpy unu Oonpmie. KaHaBku OOBIYHO HMMEIOT MPSMOYTOJIBHOE

nonepevHoe ceuenue u riayouny 2 mm (0,08 mroiima) nmu Ooree.
d)  Craropsl gABUTATENCH:

CrneunanbHO TpeIHA3HAYCHHbIE WM TOATOTOBJIEHHBIE CTATOPHI KOJbIIEBOU
dopMBI 7 BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  TMCTEPE3UCHBIX  (WJIH
PEaKTUBHBIX) 3JEKTPOABUTaTEIeH IEPEMEHHOT0 TOKA JJIsi CHHXPOHHOM paboThl B
yCcIOBUSX Bakyyma B quana3osne yactor 600-2000 I'q u B iuana3oHe MOIIHOCTEN
50-1000 BA. CraTtopbl cocTosSIT W3 MHOTO(a3HBIX 0OMOTOK Ha MHOTOCIIOHHOM
KENE3HOM CEpACYHHMKE C HU3KMMHU TOTEPSMH, COCTOSIIEM M3 TOHKHX IUIACTHH,

00b19HO TommumHON 2,0 MM (0,08 mroiima) mim MeHee.
e) Kopnyca/mpuemMuuku neHTpudyru

KomnoHneHTsl, cnenuanbHO MpeAHAa3HAUYEHHBIE WJIM TOJATOTOBJICHHbIE IS
pa3MmereHusi B HUX COOpPKH POTOpPHOM TpyObl razoBoii nentpudyru. Kopmye
COCTOUT M3 JKECTKOTO HUJIMHIpA ¢ TOJIMUHON cTeHku 1m0 30 mm (1,2 mroiima) ¢
MPEIU3UOHHO O0paOOTaHHBIMH KOHIIAMHU JJIsSi YCTAHOBKH MOJAIIUITHUKOB U C
OJIHUM WJIM HECKOJbKUMHU (ianmamu myis MoHTaxka. (OOpaboTaHHBIE KOHIIBI
napajuieNbHBl APYT APYry U MEePHEHAMKYISPHBI MPOJOIBLHOW OCH LUIMHApPA B
npexaenax 0,05 rpamyca unu menee. Koprryc MOXeT Takxke MpeCTaBsATh OO0
KOHCTPYKIMIO SYEUCTOTO THUMA ISl pa3MEIICHHUs] B HEM HECKOJbKUX POTOPHBIX
Tpy6. Kopryca nsroraBnuBaroTcs U3 MarepuanoB, kopposzuectonkux Kk UFe, wmm

3alMUIIA0TCA MMOKPBITUCM U3 TAKUX MATCPUAJIOB.
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5.2.

f)  JloBymku:

CrienuanpHO TpeaHa3HAUCHHBIC WM TOATOTOBJICHHBIE TPYOKH BHYTPEHHHUM
nuamerpom 1o 12 mm (0,5 mroiima) st m3Bneuenus raza UFg u3 poTopHO TpyOsI
no merony Tpyoku IIurto (T.e. ¢ OTBEepCTHEM, HANIPABJICHHBIM Ha KPYrOBOM MOTOK
raza B POTOpPHOH TpyOe, K MpHMepy, MOCPEICTBOM H3rMOa KOHIA paJaHaIbHO
pPacoNI0oKEHHOUM TPYOKH), KOTOPhIE MOYKHO TPUKPEIUTh K IIEHTPATHHOU CHCTEME
U3BJICUeHUs Taza. TpyOKM W3rOTOBIEHBI U3 MaTEPUAIIOB, KOPPO3UECTOMKUX K

UF¢, niu 3a1HIIAI0TCA NOKPBITUEM U3 TAKUX MaTEPUAJIOB.

CnennanbHO mpeAHa3HaAYeHHbIe WM NMOATOTOBJIECHHBIE BCIIOMOIaTeJbHbIE
CHCTeMbl, 000pyI0BaHHEe ¥ KOMIIOHEHTBHI [JIsi HCIOJb30BAHMA Ha
ra3oneHTPU(YKHOI YCTAHOBKE 110 000ralieHuIo

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble cucTeMbl, 000pyI0BaHUE U KOMIIOHEHTHI T'a30LeHTPUDYKHOH
YCTaHOBKHM 10 OOOTallleHUI0 TMPEACTaBIsAIOT COOOW CHCTEMBl YCTaHOBKH,
HeoOxonumsble it nogaun UFe B ieHTpudyru, 171st CBSI3M OTAEIBHBIX HEHTPUPYT
MEXIy cOO0H C 1ebi0 00pa3oBaHus KacKaaoB (WJIM CTYMEHEH), 4TOObI JOCTUYD
Oonee BbICOKOrO oOorameHuss W u3Bineub "mpoaykT' u "xBoctel" UFs u3
HeHTpU(yT, a TaKxKe 000pyAOBaHKUE, HEOOXOIUMOE JIJIsi IPUBEJCHUS B JCHCTBUE
HeHTPUPYT WM Ui ynpasieHus yctaHoBkoil. OObruHO UF¢ ncnapsercs u3
TBEPABIX BEIIECTB, IOMEIICHHBIX BHYTPH MOJOTPEBAaEMbIX aBTOKJIABOB, H
nojaercs B ra3000pa3Hoil hopme K neHTpudyram yepe3 CUCTeMY KOJUIEKTOPHBIX
TpyoonpoBogoB kackama. "lIpogykt" um "xBoctel" UFs, mocrynaromue wu3s
HEHTPU(YT B BHUIEC Ta3000pa3HBIX IMOTOKOB, TAKXKe MPOXOAAT Yepe3 CHCTEMY
KOJUICKTOPHBIX TPYOOIPOBOAOB KacKaja K XOJIOAHBIM JIOBYIIKaM (paboTaromum
npu Temneparype okono 203 °K (-70 °C)), rae oHM KOHACHCHDPYIOTCS M 3aTeM
MOMEIIAIOTCS B COOTBETCTBYIOLUE KOHTEHHEpHhl AJii TPAHCHIOPTHUPOBKHU HIIU
xpaHeHus. Tak Kak ycTaHOBKAa MO OOOTAIlEHUIO COCTOMT U3 MHOTHMX ThICSY
neHTpudyr, CcoOpaHHBIX B  KacKajabl, CO3JAIOTCS MHOTOKHJIOMETPOBBIE
KOJIJIEKTOPHBIE TPYOOIPOBOJBI KAcKaJlOB C ThICAYaMM CBApHBIX IIBOB, MPHYEM
CXeMa OCHOBHOM 4YacTH HX COEOUHEHUH MHOTOKPATHO IOBTOPSETCS.
Ob6opynoBaHre, KOMIIOHEHTHI U CHCTEMBI TPYOOIPOBOJOB M3TrOTABIMBAIOTCS C
COOJTI0ICHUEM BBICOKHX TPEOOBAHMI K BAKyyM-TUIOTHOCTH M YUCTOTE 0OOPabOTKH.
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5.2.1.

5.2.2.

5.2.3.

Cucrembl nogaun/cucremMbl 0TBOAa "'mpoaykra' u '""'xsocToB"

CHCI_[I/IEUIBHO NpeaAHa3HAYCHHBIC WM  MMOATOTOBJICHHBIC TCXHOJOTMYCCKUC

CHCTEMBI, BKIIIOYAIOIIHE:

NHUTAIOIIME ABTOKJIABBI (WM CTaHLUM), Hcmosb3yemble mns mnojaun UFs B
Kackaapl neHTpudyr npu nasienuu go 100 xlla (15 ¢yHT/KB. mI0iiM) W mpu
ckopoctu 1 xr/4 wm Oosee;

JecyOnMMaToph! (MITH XOJIOHBIE JIOBYIIKH), UCTIONb3yeMble s BeiBeneHus: UFg
u3 KackajgoB npu nasinenuu a0 3 klla (0,5 ¢ynt/kB.aroiim).  Jlecyomumaropsl
croco6ub! oxnaxaatees 10 203° K (-70°C) u narpesatbes 1o 343° K (70°C);

craHiuu "mpoaykra" u "XBocToB", mcnonb3dyembie s nepemenieHus UFe B

KOHTEHNHEPHI.

Drta ycTaHOBKa, 00OpyJOBaHME U TPYOOIPOBOJBI MOTHOCTHIO M3TOTABIUBAIOTCS
n3 croiikux Kk UF¢ MarepuanoB WM 3alMINAIOTCS TMOKPHITHEM M3 HHUX (CM.
[NOACHUTEJIbBHOE 3AMEYAHUWE x nanHomy pasaeny) c coOoJeHHEM
BBICOKHX TPeOOBaHUM K BaKYyM-IZIOTHOCTH U YUCTOTE 0OPaOOTKH.

MammHHBbIEe CHCTEMbI KOJUIEKTOPHBIX TPYOOIIPOBO/I0B

CrienmanpHO NpeHAa3HAYCHHbIE WM IOArOTOBJIEHHBIE CHCTEMBbI TPYOOIIPOBOIOB
U KOJUIEKTOpOB 11 yuepkanust UFs BHyTpH HEHTPUQYKHBIX KaCKaJ0B. JTa CETh
TpyOOTIPOBOZIOB  OOBIYHO TpENACTaBIseT co0Ooi cucremMy ¢ "TpodHBIM"
KOJIJIGKTOPOM, M Kaxash LEeHTpudyra coeluHeHa C KaXIbIM U3 KOJUIEKTOPOB.
CnenoBarenbHO, CXeMa OCHOBHOM 4YacTH MX COEAMHEHUS MHOTOKPATHO
noBTopsieTcs. OHa MOJIHOCTBIO M3rorasnuBaeTcs u3 ctolkux k UF¢ matepuanos
(em.  TTIOACHUTEJIBHOE 3AMEYAHUE x Hacrosmemy paszaeny) c
COOJIIO/ICHHEM BBICOKMX TPEOOBAaHUH K BaKyyM-TUIOTHOCTH U YUCTOTE 00pabOTKH.

Macc-cnekTpomerpbl/ucTounnkn HoHOB AJs1 UFs

CrenmanbHO TpeJHA3HAUYCHHBIE WM TOATOTOBJICHHBIE MAarHUTHBIE —WJIH
KBaJ[PyTOJIBHBIE MacC-CIIEKTPOMETPBI, CIOCOOHBIE MPOM3BOIUTH MPSMON OTOOP
npo6 momaBaeMoi Macchl, "mpoaykTa" win "XBocToB" U3 ra3oBbix NoTOKOB UFg 1
00J1a1ar011e TTOJTHBIM HA0OPOM CIIETYIOIINX XapaKTePUCTHK:

1.  yzaenbHas pa3pemiaroias CriocOOHOCTh 1Mo Macce cBbIie 320;

2. COACPKAT NICTOYHUKHU MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIW MOHEIIA NI

3alIUIICHHBIC MOKPBITUEM U3 HUX, WM HUKCIIMPOBAHHBIC,

3. coxepxaT MOHHM3AIIMOHHBIE HICTOYHUKHU C OOMOApAMPOBKOM SIIEKTPOHAMU;
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5.2.4.

5.3.

4.  comep:KaT KOJUIGKTOPHYIO CUCTEMY, IPUTOAHYIO JJIsI M30TOITHOTO aHAIIK3a.
IIpeoGpa3zoBaTenn 4acTOTHI

[IpeoOpazoBareny 4YacTOThl (TakKe M3BECTHBIE KaK KOHBEPTOPBI WM
MHBEPTOPHI), CIENUATIBLHO PEeIHA3HAYCHHbIE WM MOJTOTOBJICHHbIE JJIs MUTAHUS
CTaTOpPOB JBUTATENCH, OMpeneNeHHbIX B moamyHkTe 5.1.2. d), wmnm yactw,
KOMITOHEHTBI M TIOJACOOPKH TaKWX MpeoOpa3oBaTesield 4acTOThI, 00Jagaromue
MOJIHBIM HA0OPOM CIIEAYIOIINX XapaKTePUCTHK:

1.  mHorodaszusiii Beixo[ B quamnazone ot 600 xo 2000 I';
2. BBICOKas CTaOMIBHOCTH (co crabmnm3arueii yactorsl myyiie 0,1%);
3.  HU3KHUE HeJTWHEHHbIC ucKkaxkeHus (MeHee 2%);

4.  xoadduuueHT nonesHoro neiicreus ceie 8§0%.
[NOSACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe Beilie 000pYAOBAaHUE BCTYMAET B HEMOCPEACTBEHHBIN KOHTAKT C
TexHosorudeckuM razoMm UFs WM  HeEmocpeACTBEHHO yMpaBisgeT padoToOM
HEHTPUQYT U MPOXOXKACHUEM Ta3a OT HEHTPU(DPyru K neHTpudyre U U3 Kackaaa B
KacKaJl.

Kopposuectoitkue k UF¢ wmaTepuanbl BKIIOYAIOT HEPKABEIOIIYIO CTallb,
QTIOMUHMM, aTIOMUHUEBBIE CIUIABBI, HUKENIb WM CIUIaBbl, coaepxamiue 60% u

0oJiee HUKEIA.

CnenuanbHO TMpeJHa3HAYeHHble WJIH MOATOTOBJIEHHbIe COOPKM U
KOMIIOHEHTBI JIJISl MCI0JIb30BAHMS MPH ra30A1u(Py3HOHHOM 000ralieHUH

BBOJHOE 3AMEYAHUNE

[Tpu razoauddy3noOHHOM METOJe pa3leieHHs] H30TOMOB YypaHa OCHOBHOMU
TEXHOJIOTMYECKOU cOopkoit SIBIACTCS CIeLUaIbHbII MIOPUCTBIN
razoaudPpy3rnoHHBIH Oaphep, TEMITOOOMEHHHMK JUIsl OXJIaXKICHHs ra3a (KOTOPBIHA
HArpeBaeTCsl B MPOIECCE CKATHSI), YITIOTHUTEIbHBIC KIANaHbl U PETYIUPYIOIINe
KJIallaHbl, a TakKXe TPYOOIPOBOIBI. [Tockonpky B razomuddy3noHHON
TEXHOJIOTUU ucnoib3yercs mectudtopucteiii ypan (UFg), Bce obopynoBanue,
TPYOOTIPOBOIBI U TIOBEPXHOCTH U3MEPUTEIBHBIX MPUOOPOB (KOTOPHIC BCTYNAIOT B
KOHTaKT C Ta3oM) JOJDKHBI M3TOTABIMBATHCS M3 MATEPHANIOB, COXPAHSIOMIMX
ctabmibHOCTh Npu KoHTakTe ¢ UFs. [Mazoauddy3nonHas ycraHOBKa COCTOUT W3
psana Takux cOOpOK, TaK YTO UX KOJUYECTBO MOXKET OBITh BaXKHBIM MOKa3aTeleM

KOHCYHOI'O Mp€aAHa3HAYCHH .
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5.3.1.

5.3.2.

5.3.3.

5.34.

I'azonu¢dy3nonnbie 6apbepbl

a) CneuuanpHO IpeIHAa3HAYEHHBIE WIM MOJATOTOBJIEHHBIE TOHKHUE, IOPUCTHIE
bunsTpsl ¢ pazmepoM mop 100-1000-A (anrctpem), Tommuuaon 5 mm (0,2 mroiima)
WINM MEHbIIE, a Uit TpyOouaThix ¢opM auameTpoM 25 M (1 a10iiM) MM MEHbIIE,
U3TOTOBJICHHBIE M3  METAJUIMYECKHX, TMOJIMMEPHBIX WM  KEepaMHUYECKUX
MaTepHuayos, kopposuectonkux k UFg, n

b) cmenuManbHO  TMOATOTOBICHHBIE  COCIWHEHUS WM  TOPOIIKHA  JUIS
U3TOTOBJICHUS] TakuX (QuibTpoB. Takue COEIUHEHUS U MOPOLIKHA BKIIIOYAIOT
HUKENb WIN CIUIaBbI, cojepxamue 60% wunu Ooiiee HUKENs, OKCUI aTOMUHUS
i croiikne Kk UF¢ momHOCTRIO (pTOpUpOBaHHBIC YIIIE€BOJAOPOIHBIE TIOJUMEPHI C
guctotoir 99,9% wunu Oonee, pazmepoM dacTul] MeHee 10 MKM U BBICOKOWA
OJIHOPOJAHOCTBIO YaCTHUI[ MO KPYMHOCTH, KOTOpBIE CHEIHAIbHO MOATOTOBIEHBI
JUISL U3TOTOBIICHUS ra301u(py3MOHHBIX OapbepoB.

Kameps1 nudpdysopos

CrenmanbHO ~ TpeJHA3HAYCHHbIE WM IOJTOTOBJICHHBIE  TI'€PMETUYHBIC
MUTUHIpUYEeCKUuEe cocyabl auamerpom Oojee 300 mm (12 aroiMoOB) U JAJIMHON
6omee 900 mm (35 ArOMMOB), UM NIPSIMOYTOJIBHBIE COCYIbI CPABHUMBIX Pa3MEpOB,
UMEIOIINe OJMH BIIYCKHOM M J1Ba BBIIYCKHBIX HaTpyOKa, AMAMETp Ka)XI0ro M3
KOTOpbIX Oojnee 50 MM (2 mroiima), Al OMEIIEHUS! B HUX ra3o1u¢y3MOHHBIX
OapbepoB, M3roTOBIICHHBIE M3 CTOMKUX K UF¢ MarepmanoB wiau 3aliuIlCHHBIC
MOKPBITHEM U3 HUX, U TPEJHA3HAYCHHBIC I YCTAHOBKH B TOPU30HTAILHOM HJIH

BEPTUKAIHHOM MOJIOKEHHUU.
Kommnpeccopsl 1 ra3oqyBKu

CrenuanpbHO MpeTHA3HAYCHHBIC WJIU MOATOTOBJICHHBIC OCEBBIC, IIEHTPOOCKHBIC
WA 00BEMHBIE KOMIIPECCOPHI, WU Ta30{yBKHU C MPOU3BOAUTEIHLHOCTHIO HA BCOCE
1 M°/MUH nIn 6ojiee UFs 1 ¢ gaBieHHEM Ha BBIXOJE OO HECKONbKUX coTeH Klla
(100 ¢pynT/KB. qIOKM), TIpEIHA3HAUYECHHBIC IS TOJITOBPEMEHHOM AKCIUTyaTalliy B
cpene UFs ¢ anmekTpoaBuraTesieM COOTBETCTBYIOIICH MOIIHOCTH WM 0€3 Hero, a
TaK)Ke OTJEIbHBIE COOPKHM TAKMX KOMIIPECCOPOB U T'a30/{yBOK. DTU KOMIIPECCOPHI
Y Ta3olyBKHM HUMEIOT mepenaj aaBiieHus oT 2:1 mo 6:1 um uM3roraBiauBarOTCsS M3

croiikux Kk UF¢ MarepranoB Wiy OKPBIBAIOTCS UMHU.
Y10THeHUs BpallaloIuXcs BaJIOB

CHCI_[I/IEUIBHO MNpEeaAHa3HAYCHHLIC HUJINW MOATOTOBJIICHHBIC BAKYYMHBLIC YIUIOTHCHUS,

YCTaHOBJICHHBIC Ha CTOPOHEC MMoaa4u 1 Ha CTOPOHE BbIXOJa JIA YIINIOTHCHHS BaJia,
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5.3.5.

54.

COEIMHSIIOIIEr0 POTOP KOMIIPECCOPA WU Ta30AyBKH C IPUBOJIHBIM JBUTATEIIEM, C
TeM 4YTOOBbl 00ecrneuyuTh HAAEKHYI0 T'epMETH3alMI0, MPEeA0TBPAIAIOLIYIO
HaTEKaHUE BO3JlyXa BO BHYTPEHHIOIO Kamepy KOMIIpECCOpa WJIM Ta30yBKH,
kotopast HamoysHeHa UFe. Takue ymioTHEHHS OOBIYHO TMPOEKTUPYIOTCS Ha
CKOpocTh HaTtekanus OydepHoro raza menee 1000 oM’/MuH (60 ;[wﬁM3/MHH).

TenmmoooMeHHUKH 14 oxjaaxkaeHusa UF¢

CrnenuanbHO TpEAHA3HAUYEHHBIE WM TOJTOTOBIICEHHBIE TEIUIOOOMEHHUKH,
nU3roToBieHHbIe M3 cToMKkuX K UFs MarepmanoB WM TMOKpPHITHIE HMH (32
UCKITIOYCHHEM HEP)KaBEIOIIeH CTaJIN), HIIK MEAbIO, HITH JIFOOBIM COYETaHUEM ITHX
METAJIJIOB U PACCUYMTAHHBIE Ha CKOPOCTh U3MEHEHHS JIaBJICHHUS, OMPEIEIIAIONIEro
yreuky, meHnee 10 Ila (0,0015 ¢byHT/KB. mr0iiM) B Yac mpu mepemnajae JaBICHUS
100 xITa (15 dyHT/KB. HHOIM).

CnenuanbHO mpeAHA3HAYeHHbIe WM NMOATOTOBJEHHbIE BCIIOMOTraTe/bHbIe
cUcTeMbl, 000pyI0BaHHMEe M KOMIIOHEHTbI /Jsi HCHOJb30BAHUS NPH
razoaudpPy3suoHHoM 000rameHun

BBOJHOE 3AMEYAHUNE

BcromorarenbHble  cucTeMbl,  O0OpydoBaHHME€ M KOMIIOHEHTHI  JJis
ra3oau(Py3MOHHBIX YCTAHOBOK MO OOOTAIICHUIO TIPEICTABISIOT COO0H CHCTEMBI
yCTaHOBKH, HeoOxoauMmblie s nogaun UFs B razonuddy3snonnyro cOOpky, s
CBSI3U OTACHBHBIX COOpPOK MexIy coboil u oOpazoBaHHMs KackazoB (WM
CTYIIEHEH) C TENIbI0 TTOCTENIEHHOTO JOCTHKEHHUs 00Jiee BHICOKOTO O0OTaIIECHUS 1
u3BneueHus "mponaykra" u "xBoctoB" UFs u3 nuddy3noHHbIX KackaaoB. Baumy
BBICOKOMHEPITMOHHBIX ~ XapaKTepUCTUK  TU(PPY3HOHHBIX  KacKaloB JIr0Ooe
IpephIBaHUE UX PAOOTHl, OCOOCHHO HMX OCTAHOBKA, MPHBOIAT K CEPbE3HBIM
nocneacTBusiM.  CnepoBaTenbHO, Ha ra3oAu(@y3MOHHON YCTaHOBKE Ba)KHOE
3HaYeHHE HMMEIOT CTPOroe W TOCTOSHHOE NOJIepKaHHEe BaKyymMa BO BCEX
TEXHOJIOTUYECKHX CHCTEMaX, aBTOMAaTHuYecKas 3allluTa OT aBapuidl U TOYHOE
ABTOMATUYECKOE pETyJupOBaHME IOTOKA rasa. Bce »sT0 mpuBomuT K
HEOOXOJUMOCTH OCHAIIEHUSI YCTAaHOBKHM OOJIBIIUM KOJMYECTBOM CHELHAIbHBIX
U3MEPUTENbHBIX, PETYTUPYIONIUX U YIPABISIONUX CUCTEM.

O6pryno UF¢ ucnapsiercs U3 IWIMHIPOB, TTOMEUICHHBIX BHYTPU aBTOKIIABOB, U
nmomaercss B Tra3000pa3Hoil (popmMe K BXOAHBIM TOYKAM dYEpe3 CHCTEMY
KOJIJIGKTOPHBIX TpPyOOIPOBOIOB Kackasja. "IIponykt" u "xBoctel" UFe,
MOCTYMAIOIINE U3 BBIXOJHBIX TOYEK B BUIE ra3000pa3HBbIX MOTOKOB, MPOXOMSAT
yepe3 CUCTEMY KOJUIEKTOPHBIX TpPYOOIPOBONOB Kackada JUO0 K XOJOJHBIM
JIOBYIITKAaM, JTUOO K KOMITPECCOPHBIM CTaHIUsAM, TAe ra3o000pa3Hbii motok UFg
CKMKAeTCs M 3aTeM IIOMEUIAeTCS B COOTBETCTBYIOUIME KOHTEWHEpPHI JUIs
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5.4.1.

5.4.2.

5.4.3.

TPaHCHOPTHPOBKH WU XpaHeHus. llockonbky razonndy3snonHast ycTaHOBKa 110
0o0OTalmeHnI0 HWMeeT OOJIbIIOE KOJWYECTBO Ta30Auddy3MOHHBIX COOPOK,
COOpaHHBIX B KacKaJpl, CO3JAIOTCSI MHOTOKHJIOMETPOBBIE KOJIJICKTOPHBIE
TpyOOTIPOBOABI KACKAIOB C THICSYaMU CBAPHBIX IIIBOB, IPHYEM CXeMa OCHOBHOM
YacTH UX COCMHEHUN MHOTOKpaTHO moBTopsiercsa. O0opynoBaHUE, KOMIOHEHTHI
U CHCTEMBl TpPYyOONPOBOJOB W3TOTABIUBAIOTCS C COOJIOJIGHUEM BBICOKUX
TpeOOBaHUH K BaKyyM-TJIOTHOCTH ¥ YUCTOTE 0OpabOTKH.

Cucrembl nogaun/cucremMbl 0TBoAa ''mpoaykra' u '""xsocToB"

CHCI_[I/IEUIBHO MnpeaHa3Ha4YCHHBIC HJIn IIOATOTOBJICHHBIE TCEXHOJIOTHYCCKUEC
CUCTEMBI, criocoOHbIe paboTtatk npu gasienuu 300 [1a (45 dyHT/KB. M10¥IM) MK

MCHECC, BKIIIOYasd:

MUTAIONINE aBTOKJIABHI (MJIM CUCTEMBI), UCToNb3yeMble A nmogaun UFs B

razoaudPpy3rnoHHBIC KaCKaIbl;

necyonumaTopbl  (MJIM  XOJIOJHBIC  JIOBYIIKH), HCIIOJIB3YEeMbIC IS
BbiBeieHUs UFs u3 razonudy3noHHBIX KacKaloB;

cranuuu coxwkenus, rae UFs B ra3zoobpasnoii ¢opme wu3 Kackana
CKUMACTCS M OXJIAXKIACTCS /10 KHUIKOTO COCTOSHHUS;

cTaHiuu '"mpoaykta" wiM "XBOCTOB", HCHOJIb3YEMBIE ISl MEPEMEILICHUS
UF¢ B KOHTEHHEPBL.

CucremMbl KOJLJIEKTOPHBIX TPYOONIPOBOI0OB

CHCI_[I/IEUIBHO HpeI[HaSHaquHBIe HNJIX TIOATOTOBJICHHBIC CUCTCEMBI pr6OHp0BOI[0B
U CHCTeMbl KOJUIEKTOpoB s ynaepxkaHusi UF¢ BHyTpu razonuddy3noHHBIX
KacKaJioB. JTa ceTh TPYOOMpPOBOAOB OOBIYHO MPEICTABISIET COOOM cucTeMy ¢
"MBOWHBIM" KOJIJIEKTOPOM, TA€ KaxJas s4YelKa COEAMHEHAa C KaKIbIM U3
KOJUIEKTOPOB.

BaxkyyMHBbIe CHCTEMBbI

a) CpoenmanbHO  mNpenHA3HAUYEHHBIE WM MOJATOTOBJICHHBIE  KPYIHBIC

BaKyyMHbBIE MAarvCTpald, BaKyyMHBIC KOJIJIGKTOPBl M BaKyyMHbBIE HAaCOCHI
3 3

POU3BOIUTENBHOCTHIO 5 M™/MuH (175 byt /™Mun) unu Oonee.
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5.4.4.

5.4.5.

b) BakyymHbIE HAacoChl, CIEIHAIBLHO TMpEJHA3HAYCHHBIE Ui paboThl B
conepxameir UFs armocepe u M3rOTOBICHHBIE W3 QIIOMUHUS, HHUKEIS WU
CIIaBOB, cojepxauux Oonee 60% HUKENS WM MOKPHITHIE UMH. OTH HACOCHI
MOTYT OBITh WMJIM POTALMOHHBIMM, WM TOPIIHEBBIMH, MOIYT HMETh
BBITECHSIOIINE U (TOPUCTOYIJIEPOJHBIC YIJIOTHEHHS, a TaKkKe B HUX MOTYT
IPUCYTCTBOBATh CIIELUANIbHBIE PA00YHE KUIKOCTH.

CrnenuanbHble CTONOPHbIE U PeryJaupylonye KJIanaHbl

CrnernuanpbHO  TNpeJHA3HAYEHHBIE WM  TOATOTOBJICHHBIE  Py4YHBIE  WJIU
ABTOMATUYECKUE CTOMOPHBIE W PETYIUPYIOIINE KJIAamaHbl CHIIb(QOHHOTO THIIA,
n3rotroBiieHHbIe U3 cToikux K UF¢ marepuanos, nuamerpom ot 40 mo 1500 Mmm
(1,5 1o 59 mroiiMOB) IJIsl YCTAaHOBKH B OCHOBHBIX M BCTIOMOTATENIBHBIX CHCTEMax

razoauPpy3MOHHBIX YCTAHOBOK IO OOOTAIICHHUIO.
Macc-cnekTpoMeTpbl/ucTOYHUKH HOHOB 1J151 UF¢

CrneuuanbHO TpeAHAa3HAUYEHHbIE WM MOATOTOBJICHHBIE MAarHUTHBIE WU
KBaJ[PYTOJIbHBIE MacC-CIIEKTPOMETPbI, CIOCOOHBIE TMPOU3BOIUTH MPSAMON OTOOP
po0 mogaBaeMoi Macchl, "mpoaykra" win "XBocToB" U3 ra3oBbIX MOTOKOB UFs 1
o0J1aaromye MoJIHBIM HabOPOM CIIeIYIOIINX XapaKTePUCTHK:

1.  ynmenbHas paspermaromias cnocoOHOCTh 10 Macce cBbite 320;

2. COACPIKAT UICTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIM MOHCIIA U

3alUIIEHHbIE TIOKPBITUEM U3 HUX, UM HUKEIHUPOBAHHBIE;
3. conepkaT MOHHU3AIMOHHbIE HCTOYHUKH ¢ O0MOApINPOBKOM IEKTPOHAMM;
4.  copep:KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JJI1 H30TOIHOTO aHAJIK3a.

[TOACHUTEJIbBHOE 3AMEYAHUNE

[TepeuncienHoe BhINIe 0O0OPYAOBAHUE BCTYMAET B HETIOCPEACTBEHHBIM KOHTAKT C
TexHoJoruueckum razoM UFg, nu00 HEMOCpeNCTBEHHO pPEryaupyeT IMOTOK B
npenenax Kackaga. Bce MOBEpXHOCTH, KOTOpbIE BCTYHAlOT B KOHTAKT C
TEXHOJIOTMYECKUM Ta30M, I€IMKOM H3rOTaBIUBarOTCA U3 CcTOMKHMX K UFe
MaTepUaJIOB WJIM TOKPBIBAIOTCA MMH. [l 1enend pas3aesioB, OTHOCAIIMXCS K
ra3oauddy3uoOHHBIM  YCTPOHCTBaM, Matepuaibl, kopposuectoiikue k UFe,
BKJIIOYAIOT HEP)KABEIONIYIO CTallb, AJIIOMHHUN, AJIFOMUHHUEBBIC CIUIABBI, OKCH]I
TIOMUHMS, HUKEIb WX CIUIaBhI, conepkamue 60% wim 6osee HUKENs, a TaKKe

croitkue k UFs momHOCThIO PTOpHUPOBaHHBIE YTIEBOAOPOIHBIC TTOJIMMEPHI.
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5.5.

5.5.1.

Cl'[eI[I/IaJIBHO npeaAHasHaAa4YC¢HHbIC HJIH MOATrOTOBJICHHBIC CHCTEMBI,
oﬁopyuonafme N  KOMIIOHCHTbI Jd HCHOJb30BaHUA Ha YCTaHOBKax
AIPOAMHAMHUYECCKOTO oﬁorame}mﬁ.

BBOJIHOE 3AMEYAHUE

B mporneccax aspoamHaMudeckoro oborameHus cMech razoodpaznoro UFs u
JIETKOr0 Tra3a (BOAOPOA WJIM TelIMi) CKUMAeTCs M 3aTeM IPOIyCKAeTCs depe3
pa3ielsIoIMe BJIEMEHTHI, B KOTOPBIX M30TOIIHOE pa3JeleHUuEe 3aBepllacTCs
IIOCPECTBOM  TOJYy4€HHUs] OOJBIIMX LEHTPOOEKHBIX CHJI IO TE€OMETPHU
KPUBOJMHEHHOW CTEHKHM. YCIEHNIHO pa3padoTaHbl J(Ba IpoLecca 3TOT0 THUIA:
IPOILIECC COIMJIOBOTO pa3[esIeHUs] U Npolecc BUXpeBOW TpyOku. Jlns oboux
IIPOLIECCOB  OCHOBHBIMH  KOMIIOHEHTAMH KacKaJa pasfclICHUs  SBIIIOTCS
IWIMHIPUYECKHE  KOpIyca, B  KOTOPBIX  pa3MEIIEHBl  CIIENHAJIbHBIC
pa3fenuTenbHbBIE  AJNIEMEHTHl  (COIula WM BUXpEBBIE TPYOKM), Ta30BbIC
KOMIIPECCOPBI U TEIUIOOOMEHHMKH Ul YAAJIEHHUS OOpa3yrollerocs: Mpu CHKaTHH
tera.  Jlns a’poJMHAMUYECKHUX YCTaHOBOK TpeOyeTcss LeNblid psAl TaKux
KaCKalloB, TaK 4YTO HX KOJIMYECTBO MOXKET CIY)KUThb BaXHBIM yKa3aTelleM
KOHEYHOI0 HCMoab30BaHusA.  [IOCKOJIBKY B a’pOJMHAMHUYECKOM IIpOLEcce
ucnonb3yerca UFe, NOBEpXHOCTH BCcero o00OpyAOBaHMs, TPYOONPOBOJOB MU
U3MEPUTENIBHBIX NMPHUOOPOB (KOTOPbIE BCTYMAIOT B KOHTAKT C ra3oM) JOJIKHBI
W3TOTABIMBATBCA U3  MAaTCpUANIOB, COXPAHAOIIUX  YCTOMYMBOCTH  IIpU
koHTaKTe ¢ UFs.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciieHHple B HACTOSAILUEM  pas3delie  dJJEMEHThl  BCTYNAOT B
HETMOCPEICTBEHHBI  KOHTAaKT ¢  TexHojormueckuMm razom UFg  nmbo
HETOCPEICTBEHHO PEryJIHPYIOT MOTOK B Mpelesiax Kackaga. Bce moBepxHoCTH,
KOTOpbIE BCTYMAIOT B KOHTAaKT C TEXHOJOTHMYECKUM Ta30M, LIEIIHMKOM
M3TOTaBIUBAIOTCA U3 CTOMKNX K UFs MaTepranoB uiy 3alIMIIEHbI TOKPBITUEM U3
TaKUX MaTEepHUAJIOB. Jns ueneld paszaena, OTHOCAILIETOCA K JJIEMEHTaM
a’poauHaMUYecKoro oboramienus, kopposuecroiikue K UFs MaTepuainsl
BKJIIOYAIOT ME/b, HEPKABCIOUIYIO CTajlb, AJIOMHUHUNA, ATIOMHUHUEBBIE CILUIABBI,
HUKEJb WM CIUIaBbI, cojaepkamue 60% wmim Oosee HUKEINs, a TaKKe CTOMKHE K

UF¢ nonHOCTBIO (PTOPUPOBAHHBIC YTIIEBOIOPOIHBIE TIOTUMEPHI.
Pa3zpgenuTenbHbBIE COMJIA

CrienuanbHO TIpeHAa3HAYCHHBIC WM MTOATOTOBIICHHBIE Pa3/ICIUTEIbHbIC COTUIA
ux C60pKI/I. PaSI[eJII/ITeJIBHBIe COoIia COCTOAT U3 MICIACBUAHBIX H3O0THYTBIX
KaHAJIOB ¢ pamuycoM wu3ruba menee 1 MM (00O oT 0,1 mo 0,05 mMwm),

20



5.5.2.

5.5.3.

5.54.

Koppo3uecTovkux K UFs, 1 UMEIOIKX BHYTPEHHIOK PEXYIIYI0O KPOMKY, KOTOpas
pa3zaensieT NpOoTeKaroIIUi Yepe3 COIIo ra3 Ha JBe (ppakiuu.

Buxpesbie TpyOKu

CreunanbHO MpeAHAa3HAUYEHHBIE WJIM TMOJTrOTOBJIEHHBIE BHXPEBBIE TPYOKH M HX
coopku. Buxpesbsle TpyOKH HUMEIOT LWIMHIPUYECKYIO HIM KOHYCOOOpPas3HYIO
dbopMy, U3TOTOBJIEHBI U3 Koppo3uecTonknx K UF¢ MaTepuanoB wiaM 3aliuineHbl
MOKPBITHEM U3 TaKUX MaTepUasioB U uMerT auamerp ot 0,5 cMm 1o 4 cMm npu
OTHOIIICHUH IJUHBI K auamerpy 20:1 uimm MeHee, a Takke OAHO WM Ooiee
TaHTEeHIIMATFHOE BXOJAHOE OTBepCTHE. TpyOKH MOTYT OBITh OCHAIIEHBI OTBOJAAMHU
COILJIOBOTO TUIIA HA OJHOM MJIM Ha 000MX KOHIIax.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[IuTaTrenpHBI Ta3 MOCTYMAeT B BUXPEBYIO TPYOKY IO KacaTelIbHOM C OJIHOTO
KOHIIA WJIM 4Yepe3 3aKpyuyuBalollue JIONATKH WM Yepe3 MHOTOYHUCIICHHbIC
TaHT€HIIMAJIbHbIE BXOJIHbIE OTBEPCTHUS BJIOJIb TPYOKH.

Kommnpeccopsl 1 razoqyBKu

CreunanabHO TpeIHa3HAYCHHbIE WU MOATOTOBJICHHBIE OCEBBIE, LIEHTPU(YKHBIE
501050 O6’beMHLIC KOMITPECCOPBI 501050 ra3oayBKH, HU3IrOTOBJICHHBIC u3
koppo3uecToiikux Kk UFs MaTepuanoB, Win 3allUIIEHHBIE MOKPHITHEM M3 TaKHX
MaTepHualioB, MPOU3BOAUTEIILHOCTHIO HA BXOJE 2 M3/MI/IH i 6onee cmecu UFg u
HeCyIero raza (BOAOPOI WIIN TEIIH ).

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Takue KoMmpeccopsl ¥ Ta30lyBKM OOBIYHO MMEIOT Iepemnan naBieHus oT 1,2:1
1o 6:1.

Yniaornenus Bpalarinuxcd BajioB

CrnenuanbHO  MpeJHA3HAYEHHbIE WM TOATOTOBIICHHBIE  YIJIOTHEHUS
BpAILAIOIMXCs BAJIOB, yCTAHOBJIEHHBIE Ha CTOPOHE MOJaul U Ha CTOPOHE BhIXOAA
JUIs  YIJIOTHEHUS Bajla, COEIUHSIIOUIETO POTOpP KOMIIpeccopa WM POTOP
ra3ofyBKd C TMPUBOAHBIM JBUTATEIEM, C TeM 4YTOOBI 0O0ECHEYUTh HaIEKHYIO
repMETH3alUI0, TPEJOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTHYECKOrO0 Ta3a WIH
HaTeKaHUE BO3JyXa WM YIJIOTHAIOIIETO ra3a BO BHYTPEHHIOIO KaMmepy
KOMITPECCOpa UM Ta30/1yBKH, KOTopas 3anojgHeHa cmechio UF¢ 1 Hecymiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

Tenj1000MeHHUKHI AJIA OXUIAXKACHHUSA Ira3a

CHCI_[I/IEUIBHO MNpeaAHa3HAYCHHBIC WKW MOATrOTOBJICHHBIC TGHHOO6MCHHI/IKI/I,
M3TOTOBJIEHHBIE U3 Koppo3uecToMkux K UFs marepuanoB wiM 3allyIlEHHBIC

MOKPBITUEM M3 TAKUX MATEPUAJIOB.
Koxyxu pa3aensiiommx 3JieMeHTOB

CHCI_[I/IEUIBHO MpECaAHa3HAYCHHLIC WJIM NOJATOTOBJICHHBIC KOXYXHW Pa3aCIsAOIINX
3JIEMEHTOB, HW3TOTOBJIIEHHBIE W3 KopposuecTokux Kk UF¢ maTepuanoB win
SAlMUIICHHBIX TIMOKPBITUCM H3 TaAKUX MATCPUAJIOB, Ui IMOMCIICHHA B HHUX

BUXPEBBIX TPYOOK HIIN Pa3AECTUTENIbHBIX COMEIL.
[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT HPEACTAaBIATh COOON IMIMHIPUYIECKUE KaMephl THaMETPOM
6omee 300 mm 1 yuHOM Gosee 900 MM HITH TPSMOYTOJIBHBIE KAMEPBl CPAaBHUMBIX
pa3sMepoB U MOTYT OBITh IPEAHA3HAUCHBI JJISl YCTAHOBKH B TOPH30HTAIHLHOM HIIH

BCPTUKATIBHOM ITOJIOKCHUH.
Cucrembl nogaun/cucremMbl 0TBOAa ''mpoaykra' u '""xsocToB"

CneunanbHO TpeJHA3HAYEHHBIE WM IOJATOTOBJIIEHHBIE TEXHOJIOIMUYECKHE
CHCTEMBI WM 000pylOBaHHUE sl 00OTaTUTEIbHBIX YCTAHOBOK, U3IOTOBJICHHbIE
u3 kopposuectoikux k UFs MaTepuanoB WK 3aIMILEHHBIX TOKPBITUEM U3 TaKUX

MaTCpHraJioB, BKIIIOYAIOIIUE:

a)  MUTAIOU[MEe aBTOKJABbl, MEYU WU CHUCTEMBI, HCIOJIb3yeMble I MOJauu
UFs ans mporiecca o0oraiieHus;

b)  nmecyOonumaropsl (WM XOJOJHBIC JIOBYIIKH), HUCIHOJB3YeMbIE  JUIS
BeiBesieHHs HarpeToro UFs u3 mporiecca oOorameHust [UTsl TOCIIEAYIOIIEro
nepeMeIeHUS;

C) CTaHIOUUN OTBCPKACHUA WJIIN CHKUKXCHUA, HCIIOJB3YCMBIC IJId BBIBCACHUSA

UFs u3 nporiecca oboramenust myreM cxkatus u nepeBona UFg B xkuakyro
WIN TBEPAYIO GpopMmy;

d)  cranmum "mpoxykra" uiaM "XBOCTOB", HCIOJIb3yeMbIe Ul NEPEMEIICHHS
UFs B KOHTEHHEPHI.

CucreMbl KOJIEKTOPHBIX TPYOONIPOBO/I0B

CrennanbHO NpeJHAa3HAYCHHBIE MU MOATOTOBICHHBIE CHCTEMBI KOJIJICKTOPHBIX
TpyOONIPOBOAOB, M3rOTOBJICHHBIE U3 Kopposuectorkux k UFs marepuanoB umu
3alUIICHHBIC MOKPBITHEM W3 TaKMX Marepuanos, Uil yaepxkanus UFe BHyTpH
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

AIPOTMHAMUYECKUX KACKaZO0B. ITa CeTh TPyOOMPOBOIOB OOBIYHO MPEICTABIISET
coboii cucremy ¢ "IBOWHBIM" KOJIJIEKTOPOM, TJ€ KaKIbI KacKaj Wd TpyIra
KAaCKaJI0B COEIMHEHBI C KaXIbIM U3 KOJJIEKTOPOB.

BakyyMmHBbIe cHCTeMbI H HACOCHI

a) CoeunasbHO TpeaHA3HAUYEHHbIE WM TMOJATOTOBJIEHHBIE BaKyyMHbIE
CHCTEMBI, MPOU3BOJUTEIBHOCTHIO HA BXOAE S5 M°/MHH W OoJiee, cocTosIIME U3
BaKyyMHBIX Marucrpajiei, BaKyyMHbIX KOJUIEKTOPOB M BaKyyMHBIX HAaCOCOB, U
npeaHa3HadeHHbIe 17151 paboThl B coaepkamux UFs ra3oBeIx cpemax.

b)  BakyymHble HacoChl, CIEIMATBLHO IPEeIHA3HAYCHHbIE WM TIOJrOTOBICHHBIE
s pabotsl B copepkammx UFg Ta3oBbIX cpelax M HM3TOTOBJICHHBIE W3
koppo3uecToiikux kK UFs maTepuanoB wiM 3alllUIIEHHBIE MOKPHITUEM W3 TaKHX
MaTepuanoB. B 3TUX Hacocax MOTYT HCHOJB30BaThCS (TOPUCTO-YTIIEPOTHBIC
VILUIOTHEHHUS U CHEIHalIbHbIE pabodre KUAKOCTH.

CrnenuajnbHble CTONOPHbIE U PeryJupylounye KJIanaHbl

CneuuanbHbple  TNpeAHA3HAUEHHBIE WM  [OATOTOBJICHHBIE  PYYHbIE MU
aBTOMAaTHUYECKHE CTOMOPHbIE M PETYIHPYIOLINe KJIanaHbl CHIL(OHHOTO THIIA,
M3TOTOBJICHHBIE M3 KOppo3uecToMkux K UFs MarepualioB WM 3allUIIECHHBIC
HNOKPBITUEM M3 TAaKUX MaTepuaios, ruameTpoMm ot 40 no 1500 MM 111 MOHTaka B
OCHOBHBIX M BCIIOMOTaTEIbHBIX CHCTEMaxX YCTAaHOBOK a3pOJMHAMUYECKOIrO
oOorareHus.

Macc-cnekTpomerpsbl/ucTounnkn HoHOB AJs1 UFs

CrenmanbHO  TpeJHa3HAUYEHHBIE WM TOATOTOBJICHHBIE MAarHUTHbBIE — WJIH
KBaJ[PyTNOJIBHBIE MacC-CIIEKTPOMETPbI, CIOCOOHBIE MPOM3BOIUTH MPSMON OTOOP
npo6 momaBaeMoi Macchl, "mpoaykTa" win "XBocToB" U3 ra3oBbix NoTOKOB UFg 1
00J1a1ar011e TTOJTHBIM HA00OPOM CIIEIYIOIINX XapaKTePUCTHK:

1.  yzaenbHas pa3pemiaroias criocoOHOCTh 1Mo Macce cBbiie 320;

2. COACPKAT NICTOYHUKHU MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIW MOHEIIA NI

3alUIEHHBIC TOKPHITHEM U3 HUX, HJIM HUKETUPOBaHHEIC,
3. coxepkaT MOHHM3AIMOHHBIE HICTOYHUKHU C OOMOApAMPOBKOM SIIEKTPOHAMU;
4.  coaep:Kar KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JIUIsl U30TOITHOTO aHAIIN3A.
Cucremsl otnesenusi UFs ot Hecymero raza

CHCI_[I/IEUIBHO MNpeaAHa3HAYCHHLBIC WK  MMOATOTOBJICHHBIC TCXHOJOTMYCCKUC

cuctemsl st otaenenus UFq oT Hecymero ra3a (Bogopo/ia Uitk Teius).
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5.6.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cuUCTeMBbl TpeJHA3HAuYeHbI s cokpamienus: coxepkanus UFs B Hecymem
rae J0 ONHOM 4YacTM Ha MWUIMOH WIM MEHEe M MOIyT BKIIOYaTh TaKOe
o0opyaoBaHue, KakK:

a)  KpPUOTCHHBIC TEIUIOOOMEHHUKH M KPHOCEMapaTophl, CIIOCOOHBIE CO3/1aBaTh
temnepaTypsl -120°C unu MeHee, UK

b)  OJIOKM KPHUOTEHHOTO OXJIAKIEHHWS, CIIOCOOHBIE CO37aBaTh TEMIIEPATyPhI

-120°C unu MeHee, Unu

c)  OJOKM pa3leNuTeNbHBIX COMNEN MU BUXPEBBIX TpyOok g otaeneHus UFg
OT HECYLIETO Ia3a, WiIx

d)  xonoansle noBymku UFe, crioco6Hsle co3maBaTh Temneparypsl -20°C umu
MEHee.

CnenuajbHO  MpeIHA3HAYEHHble WM  MOATOTOBJIEHHbIE  CHCTEMBbI,
000py/l0BaHHEe M KOMIIOHEHTHI /Jsi HCHOJb30BAHUSI Ha YCTAHOBKAX
XHMHYECKOro 00MeHAa UJIM HOHOOOMEHHOI0 000ranieHus

BBOJIHOE 3AMEYAHUME

HesnauuTenbHoe pa3nuune W30TOMOB YpaHa M0 MAacce MPUBOIAUT K HEOOIBIINM
U3MEHEHUSM B paBHOBECHMM XUMHUYECKHMX peakUuid, KOTOpblE MOTYT
HCIIOJIb30BAaThCSl B KAuye€CTBE OCHOBBI JUJISl pa3elIeHUs] U30TOMOB. Y CHEIIHO
pa3zpaboTaHO JABa Mpolecca: KHUAKOCTHO-KUIKOCTHBIH XUMHUYECKUI OOMEH U

TBEPA0-)KUIKOCTHBI MOHHBI OOMEH.

B mnpouecce XMIKOCTHO-KUIKOCTHOIO XHUMHYECKOTO OOMEHAa B INPOTHUBOTOKE
IPOUCXOANUT B3aUMOJAEHCTBHE HECMEIIMBAIOIIUXCS XHUIKUX (a3 (BOAHBIX WIH
OpPraHWYeCKHX), YTO MPHUBOIUT K 3((EeKTy KacKaJAupOBaHUS THICAY CTaIHH
pasnmenenus. BomHas ¢asza cocTouT M3 XJOpHAa ypaHa B PacTBOpE COJSTHOM
KUCJIOTBI; OpraHuueckas (pasa COCTOMT M3 3KCTpPAareHTa, COAEPKAILEro XJIOPUA
ypaHa B OpraHW4YeCKOM pPAaCTBOPHTEIIE. KonrakTHbiMH  ¢QmibTpamMu B
pa3genUTEIbHOM KacKaJe MOTYT SBISTHCS KUIAKOCTHO-KUIKOCTHBIE OOMEHHBIE
KOJIOHHBI (Takue, KaKk HWMITyJIbCHBIE KOJIOHHBI C CETYATBIMHM TapelKaMH) WIH
KHUJIKOCTHbIE UEHTPU(YXKHbIE KOHTaKTHble ¢GuibTpel. Ha oboux KoHIax
pa3eNnnuTeNbHOTO Kackazia B IesIx oOecriedeHus peduriokca Ha KaXKIOM KOHIIE
HEOOXO/JMMBl XUMHUYECKUE TMpeBpalleHusi (OKHUCICHWE W BOCCTAHOBIICHHE).
['maBHas 3a1a4a KOHCTPYKIIMU COCTOUT B TOM, YTOOBI HE JIOIYCTUTD 3arpsA3HCHHS
TEXHOJIOTUYECKUX TMOTOKOB HEKOTOPHIMH HOHAMH METAJIOB. B cBs3u ¢ 3TUM

HCIIOJIB3YIOTCA IIIIACTUKOBBIC, IMOKPBITHIC ITJIIACTHUKOM (BKJ’IIO‘I&?I IMIPUMECHCHUC
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5.6.1.

5.6.2.

(TOPUPOBAHHBIX YITIEBOJOPOJHBIX IOJUMEPOB) W/WIM TIOKPBHITHIE CTEKIOM
KOJIOHHBI U TPyOOIIPOBO/IBI.

B TBepmo-KUAKOCTHOM HOHOOOMEHHOM IIpoIiecce OOOTamieHHe TOCTUTACTCS
MOCPEACTBOM aJICOpOIUU/IecopOny ypaHa Ha CHEHUATbHOW, OYeHb OBICTPO
JEHCTBYIOIIIEH MOHOOOMEHHON cmoiie WM ajacopbente. PacTtBop ypana B
COJITHOM KHCIIOTe W JpYyrue XHUMHYECKHE pPEareHThl IMPOMYCKAIOTCS depe3
MWINHAPUIECKAE 000TaTUTENIbHBIC KOJIIOHHBI, COJCpPKAINe YIUIOTHEHHBIC CIIOH
aacopbenta.  [lns monnepkaHUS HEMPEPHIBHOCTH MpoIlecca HEOOXOoauma
cucrteMa peduirokca B IEISX BBICBOOOXKICHHsI ypaHa U3 ajcopOeHTa oOpaTHO B
KUJKUHU TTOTOK, C TEM YTOOBI MOKHO OBLIIO coOpaTh "mpoaykT" u "XBOCTHI". ITO
JNOCTUTAETCS TIYyTEM HWCIIOJIb30BAaHUS TMOIXOMSIINX XHMHUYECKHX PEarceHTOB
BOCCTAHOBJICHHSI/OKUCIICHUSI, KOTOPbIE  TOJTHOCTBIO  PETEHEPHUPYIOTCS B
pa3fenbHBIX BHEUNTHUX NETISX W KOTOPBIE MOTYT YaCTHYHO PEreHEpUPOBATHCS B
caMHUX H30TOMHBIX pPAa3JelUTENbHBIX KOJNOHHAxX. llpucyrcTBue B mporiecce
TOpSIYMX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOW KHCJIOTBI TPEOyeT, YTOOBI
o0opynoBaHue OBLUIO HW3TOTOBICHO W3 CHENHAIBHBIX KOPPO3UECTOMKHX
MaTepHaJOB WIH 3alIUIIEHO TTOKPBITUEM U3 TAKUX MaTEPUAIIOB.

KHUAKOCTHO-KUIKOCTHbIE 00MEeHHbIE€ KOJIOHHbI (XUMHUYECKHH 00MeH)

[IpoTUBOTOYHBIE KHJIKOCTHO-KUJKOCTHbIE OOMEHHBIE KOJIOHHBI, HMEIOIINE
MEXaHWYECKUH CHIIOBOU BBO/J (T.e. HUMITYJIBCHBIC KOJIOHHBI € CCTYATBIMU
TapelKkaMy,  KOJIOHHbI ~ C  TapejakaMHd,  COBEPLIAIOUIMMH  BO3BPATHO
MOCTYMNATCIIbHBIC ABHUXXCHUA, W KOJIOHHBI C BHYTPCHHUMU Typ61/IHHBIMI/I
CMECHUTENSIMU), CIHEHUAIbHO TNpeJHAa3HAYCHHbIE WU TOATOTOBIICHHBIE MJIs
oboraieHus: ypaHa ¢ UCHOJIb30BaHUEM IMpoIllecca XUMHUYECKOro oOmeHa. Jlms
KOPPO3HMOHHOM YCTOMYMBOCTH K KOHLEHTPUPOBAHHBIM pPAacTBOpPaM COJISTHOU
KHCJIIOTBI 3TH KOJIOHHBI W HWX BHYTPCHHHC KOMIIOHCHTLI H3TOTOBJICHBI U3
MNONXOMAUINX  IUIACTUKOBBIX  MarepualioB (TakuxX, Kak (TOpHUpOBaHHBIE
YrJIeBOAOPOAHBIC HO.III/IMepI:I) HJIN CTCKJIA WK 3alMUIICHBI ITOKPBITUCM U3 TAKHUX
MatepuanoB. KOJIOHHBI CIPOEKTUPOBaHBI Ha KOpoTKoe (30 CeKyHI WU MEHee)
BpeMsI MPOXOKIACHUS B KacKaJe.

HenTpudy:xkubie JKUIKOCTHO-KMAKOCTHBIE KOHTAKTHBIE buabTpsbI
(XuMHUYecKHid 00MeH)

[lenTpudyXHbIE >XUIKOCTHO-)KUJIKOCTHBIE KOHTaKTHbIE (DUIBTPHI, CIEHUATBHO
NpeJHa3HAYCHHblE WJIM  TOATOTOBJICHHBIE JJsi  OOOrameHuss ypaHa C
HCIIOJIb30BaHUEM IIpollecca XUMHYECKOro oOMeHa. B TakWx KOHTaKTHBIX
(GUIBTpax KCHOJB3YETCsl BpALllCHHE JUIsl MOJYYEHHUS OPTraHMYeCKHX M SKUIKUX

TIOTOKOB, a 3aTeM IICHTPOOEIKHAs CHiia s pasnesneHus ¢a3. st Koppo3nOHHOM
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5.6.3.

CTOMKOCTH K KOHILICHTPUPOBAaHHBIM pPacTBOPaM COJIIHOM KHCIIOTbI KOHTaKTHBIE
(GUIBTPBl M3rOTABIMBAIOTCS W3 COOTBETCTBYIOUIMX IUIACTUKOBBIX MaTEPHAIOB
(Takux, Kak (TOpUpOBAaHHBIC YIIIEBOJOPOIHBIC MOJUMEPHI) WA MOKPHIBAIOTCS
UMH WM CTeKJIoM. LleHTpudykHbIe KOHTAKTHBIE (QUIBTPHI CHIPOCKTUPOBAHBI HA
kopoTkoe (30 cekyHn1 WM MEHee) BpeMsl IPOXOKIACHHS B KaCKae.

Cucrembl u o00opyaoBaHHe /Jsi BOCCTAHOBJIEHHS YpaHa (XHMHYECKHH
00MeH)

a) CpoeuManpHO  IpelHAa3HAUEHHbIE  WJIM  IOJATOTOBJIEHHBIE  AUYEHKHU
3JEKTPOXUMHUUYECKOTO BOCCTAHOBJIECHUS JI1 BOCCTAHOBJIEHHMS YpaHAa U3 OJHOIO
BAJICHTHOTO COCTOSIHMS B JIPYroe B IIESX 00OTalieHus ypaHa ¢ UCIIOIb30BaHUEM
npolecca XMMU4eckoro ooMeHa. Marepuaisl s4eeK, HaXOsIUecs: B KOHTAKTe C
TEXHOJIOTUYECKUMHU  pPAacTBOPAMHU, JIOJDKHBI OBITh  KOPPO3UECTOMKHMH K

KOHIEHTPHUPOBAHHBIM PACTBOPaM COJISTHOM KUCIIOTHI.
[MTOACHUTEJIbBHOE 3AMEYAHUE

Katogubiii oTcek sSYEHKM TOJDKEH OBITh CIIPOCKTUPOBAH TaKUM 00pPa3oM, 4TOOBI
MPEIOTBPATUTh MOBTOPHOE OKHCIEHHE ypaHa J0 0ojiee BBICOKOTO BaJCHTHOTO
cocrosiHusl. [l ynepkaHusi ypaHa B KaTOJAHOM OTCEKE sSYeiiKa MOYKET UMETh
HEMpOHULAEMYIO AradparMeHHyI0 MeMOpaHy, U3TOTOBJIECHHYIO U3 CIIEHUAIBHOTO
KaTHOHHOOOMEHHOro Matepuana.  KaToJ COCTOMT U3 COOTBETCTBYIOIIETO
TBEP/IOTO POBOJIHHKA, TAKOTO, KaK rpadur.

b) CHCI_[I/IaJIBHO MNpEeaAHAa3HAYCHHLIC HWJIM TOATOTOBJIICHHBIC CUCTCMbI IS
+4

n3BineueHuss U N3 OpPraHHYCCKOTO IIOTOKA, PETYIHPOBAHHUA KOHICHTpPAIUU

KHCJIOTBI W JJId 3allOJIHCHUA SYCCK JBJICKTPOXHMMUUCCKOTO BOCCTAHOBJICHHA Ha

MIPOU3BOJICTBEHHOM BBIXOJIC KacKaa.
INOACHUTEJIbHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT W3 OOOPYNOBAHUS SKCTPAKIMH PACTBOPUTEIEM JUIS
orrouki U'™ 3 opranmueckoro motoka B KHAKHII PacTBOp, 0GOPYIOBAHHS
BBINTAPUBAHNS W/WIM JIPYroro 0O0OpyJOBAaHHS ISl JOCTMD)KEHHS PETYIUPOBKH U
KOHTPOJISI BOJOPOJHOTO TMOKAa3aTessi, a TaKkKe HACOCOB MJIHM JIPYTUX YCTPOMCTB
mepeHoca s 3aloJIHCHHS SYeeK 3JIEKTPOXHMHUYECKOrO BOCCTAHOBIICHHUS.
OcHoBHas 3a/1aua KOHCTPYKIIMH COCTOUT B TOM, YTOOBI M30€XKaTh 3arps3HEHHS
IOTOKA JKUIKOCTH HOHAMH HEKOTOPHIX MeTauioB. ClieoBaTesNbHO, TE YacTH
000pYyZOBaHUSI CUCTEMBI, KOTOPhIE HAaXOAATCS B KOHTAKTE C TEXHOJOTMYECKUM
IIOTOKOM, H3TOTAaBIMBAIOTCS M3 COOTBETCTBYIOIIMX MaTepHaloB (TakuX, Kak
CTEKJIO, (pTOpUpOBaHHBIC YIIIEBOJOPOJHBIE MOJIUMEpPHI, Cyabdar nonudeHua,
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5.6.4.

5.6.5.

cynbGoH TONMIPUPA W TPONUTAHHBIA CMOJIONH TpaduT) WIM 3alIUIIEHBI

MOKPBITHEM M3 TAKMX MAaTEPUAJIOB.
CucremMsbl NOAr0OTOBKY MUTAHUA (XUMHYeCKUA 00MeH)

CnennanbHO  IpPEIHA3HAYEHHBIE WM IOATOTOBJICHHBIE  CHCTEMBI IS
IIPOU3BOJCTBA IUTATEIBHBIX PACTBOPOB XJIOPHUJAA ypaHa BBICOKOM YMCTOTHI IS

YCTaHOBOK T10 pa3/IeJIEHUI0 U30TOMOB YpaHa METOIOM XMMHUYECKOI0 OOMEHa.
[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH cucTeMBl COCTOAT U3 O00OpYNOBaHUS M PAcTBOPEHHUS, 3KCTPAKIHUH
pacTBOpUTENIEM W/WIM MOHOOOMEHHOTO0 OOOpYIOBaHUS Ui OYHCTKH, a TaKXkKe
JNEKTPOIMTHYECKUX SYEEK IJISI BOCCTAHOBJICHHUS U wm U™ B U”. B omux
CUCTEMAX MPOMU3BOAITCS PAacTBOPBl XJOpUAA ypaHa, B KOTOPBIX COAEPIKUTCS
JIMIIB HECKOJIBKO YacTel Ha MWIJIHMOH METAJUIMYECKHX BKIIOYCHMM, TaKUX, KaK
XpOM, K€J1€30, BaHAAWH, MONUOACH U APYTUX JBYXBAJECHTHBIX MX KATHOHOB HIIU
KaTHOHOB C Oojbllell BaleHTHOCThIO. KOHCTpYKIMOHHBIE MaTepHaibl JUIs
AIIEMEHTOB CHCTEMBbI, B KOTOpPOW oOpalaTbIBaeTcs U"  Bbicokoii YUCTOTHI,
BKJIIOYAIOT CTEKJIO, (DTOPUPOBAHHBIE YIJIEBOAOPOAHBIE MOJIUMEPHI, TIpadur,
HOKPBITHIA MOJMBUHWI-CYJIb()ATHBIM MM TOIUA(QUP-CYTb(POHHBIM IIIACTUKOM H

MPONUTAHHBIN CMOJION.
CucreMbl OKHCJIEHUS] YPaHa (XUMHYECKHid 00MeH)

CrienuaabHO MpeAHa3HAYCHHBIC HIIM MOJTOTOBJICHHBIC CHCTEMBI JIJISI OKUCIICHUS
+3

U

o0oramieHus METOIOM XUMAYECKOTO OOMEHA.

+4
B U ' [uis BO3BpallleHUs] B KacKaJl pa3ielieHus U30TOMOB ypaHa B MpoIiecce

[MTOACHUTEJIbBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKJIIOYaTh TAKUE DJICMEHTHI, KaK:

a)  obopymoBaHWe s KOHTAaKTHPOBAHWS XJOpPAa M KHUCIOPOJa C BOIHBIMH
s daroeHTaMH U3 00OPYIOBAaHMS Pa3JelieHUsT U30TONMOB M SKCTPAKIUU
00pazoBaBIIerocs U™ B obexHeHHbIi OpPTraHWYeCKH  TIOTOK,
BO3BPAIIAIOIIUNCS U3 MPOU3BOJICTBEHHOTO BBIX0/Ia KACKaa;

b)  oOopynoBaHHe, KOTOPOE OTAEISET BOAY OT COJSTHONW KUCIIOTBI, 4TOOBI BOAA
Y KOHIIECHTPUPOBAHHAs COJISIHASI KHUCJIOTA MOTJIH Obl OBITH BHOBH BBE/ICHBI B
IIPOLIECC B HYXKHBIX MECTaXx.
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5.6.6.

5.6.7.

5.6.8.

BeicTpo pearmpyroomme HOHOOOMEHHBIE CMOJIBI/aACOPOEHTHI (MOHHBIN
00MeH)

BricTpo pearupyromye MOHOOOMEHHBIE CMOJIBI WM afCOPOCHTHI, CHELUATbHO
IpelHa3HaYeHHble WJIM T[OATOTOBJICHHbIE [  oOOorameHus ypaHa
UCTIOJI30BAHUEM TIPOLIECCA HOHHOTO OOMEHA, BKIIOYAas IOPUCTBIE CMOJIBI
MaKpOCETYaTOl CTPYKTypbl W/WIM MEMOpaHHbIE CTPYKTYpbl, B KOTOPBIX
AKTUBHBIE TPYNIBl XUMHYECKOrO OOMEHa OrpaHMYeHBbl TMOKPBITUEM HaA
MOBEPXHOCTH HEAKTUBHOW MOPHUCTOM BCIIOMOTATEIbHOW CTPYKTYPBI, U JIPyTUe
KOMITIO3UTHBIE CTPYKTYpbl B JI00OW mpuemiemMoil (opme, BKIIOYAs YACTHUILIBI
BOJIOKOH. OTH HMOHOOOMEHHBIC CMOJIBI/aCOPOEHTHI UMEIOT auaMeTpsl 0,2 MM
WIA MEHEE U JTOJDKHBI OBITh XUMHUYECKH CTOWKHUMH 110 OTHOILEHHUIO K PacTBOpam
KOHIEHTPUPOBAHHON COJITHOM KHCIIOTBI, a TaKXe JOCTaTOYHO MPOYHBI
¢u3nvecku, ¢ TeM 4TOObI UX CBOWCTBA HE YyXYAIIAIUCh B OOMEHHBIX KOJIOHHAX.
CMmonbl/agcopOeHThl CHeNMadbHO NpeaHa3HAYEeHbl Ui TMOJIYYEHUS KUHETHKU
O4YeHb OBICTPOro OOMEHa HM30TONOB ypaHa (JUIMTEIBHOCTh MOJXyOOMEHa MeHee
10 cexyna) u 001a1a10T BO3MOKHOCTHIO pad0TaTh MPU TEMITEpaType B AUANa30He
ot 100°C no 200°C.

HNoHoo0OMeHHBbIE KOJIOHHBI (MOHHBII 00MEH)

Hunuaapuyeckue KOJMOHHBI auameTpoMm Oosee 1000 MM anst ynepkaHus |
MOJJICpKAHUSI  3allOJIHEHHBIX  CJIOEB  HMOHOOOMEHHBIX  CMOJI/aJicOpOEHTOB,
CHEIHMAlbHO NIPeIHA3HAYCHHBIC WM MOATOTOBIECHHBIC I 00OTalleHusl ypaHa ¢
UCIOJIb30BaHUEM HOHOOOMEHHOTr0 Mpolecca. ITH KOJOHHBI HW3TOTOBIIEHBI U3
MaTepuanioB (TaKUX, Kak TUTaH wWid (QTOpUpPOBaHHBIE YIIIEBOAOPOIHBIC
MTOJIUMEPHI), CTOMKHUX K KOppO3HH, BBI3BIBAEMOM pacTBOopamMu
KOHIICHTPUPOBAHHON COJISTHOW KHCJIOTBI, WU 3aIIUIICHBI MOKPHITHEM H3 TaKHX
MaTepHaJioB U CIIOCOOHBI paboTaThk Mpu Temneparype B nuama3one ot 100°C mo
200°C u naBnenuwu Boimre 0,7 MIla (102 ¢yHT/KB. Aroiim).

HNonooOMmeHHbIe cucTeMbl peduiokca (MOHHBIH 00MeH)

a) CHCI_[I/IEUIBHO MnpeaHa3HAa4YCHHBIC 501050 IIOATOTOBJICHHBIC CUCTEMBbI
XUMHYECKOTO  WJIM  DJCKTPOXUMHUYECKOTO  BOCCTAHOBICHHS  JUIS
pereHepauu pearenTa(oB) XUMHUYECKOTO BOCCTAHOBJICHHSI,
HCITOJIh3yeMOro(bIX) B KaCKaJlax HOHOOOMEHHOTO 00OTaIleHHsI ypaHa.

b) CroenuanbHO  TpeJHA3HAYCHHBIE WM  TOATOTOBJICHHBIE  CHCTEMBI
XUMHUYCCKOIr0 WJIN BJICKTPOXUMHUYCCKOI'O OKHUCICHUA I PCrecHCpanuu
peareHTa(0B) XMMHUYECKOTO OKHCIICHHS, HCIOJb3yeMOro(blX) B KacKaJax
MOHOOOMEHHOTO O0OTaIICHHS YpaHa.
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5.7.

[NOACHUTEJIBHOE 3AMEYAHUE

B mnpouecce moHOOOMEHHOro oOOTamieHUs] B KaueCTBE BOCCTAHABIMBAIOILETO
. +3
KaTHOHA MOKET UCIOJb30BATHCS, HampuMmep, TpexBajeHTHbIN TuTaH (T17), u B
43
TOM Cllyyae BOCCTaHOBUTENbHas cucTemMa Oyner BblpabateiBaTh 11

+4
IMOCPEACTBOM BOCCTAHOBIICHUA T1 .

B nmpomecce B KauecTBe OKHCIWTENS MOXET HCIIOIb30BATHCS, HANpUMeEp,
+3
TpexBajeHTHOe >kene3o (Fe' ™), u B 3ToM ciiyuyae cUCTeMa OKHCIEHUS OyJeT
+3 +2
BbIpabateiBaTh Fe ~ mocpenacTBom okucienus Fe =

CrnenuajbHO npeaHasHaA4Y¢HHbIC HJIN noaAroToOBJICHHBIC CHUCTEMBbI,
060pyn03aﬂne H KOMIIOHCHTBI [Jd HCIHOJb30BAHHUA B JIA3€pPHBIX
o0oraTuTeJIbHbIX YCTAaHOBKax

BBOJHOE 3AMEYAHUNE

Cy1ecTByIomune CUCTEMbI ISl 000raTUTEIbHBIX MPOIECCOB C MCIOJIb30BAHUEM
Ja3epoB JIENATCS Ha JIBE KAaTETOPHM: TE, B KOTOPBIX paboueil cpenoil sBIsoTCS
napbl aTOMapHOTO ypaHa, U Te, B KOTOPbIX pabouel cpefol SIBISIOTCS Maphbl
ypaHoBoro coequHeHus. OOLUIMMH Ha3BaHUSMU JJIS TAKUX MPOIIECCOB SBISIOTCS:
nepBasi KaTeropus - Jia3epHOE pas3felieHue H30TOIMOB MO0 METOJY aTOMapHBIX
napoB (AVLIS wumum SILVA); Bropass KaTeropusi - MOJEKYISAPHBIH METOA
nazepHoro paszaeneHuss uzoronoB (MLIS wiam MOLIS) n xumudeckas: peaxius
MOCPEACTBOM M30MpaTenbHON 1o u3oTonaM JnaszepHou aktuBanuu (CRISLA).
Cucrembl, 000pyA0OBaHNE U KOMIIOHEHTHI JUIsl YCTAHOBOK JIa3€pHOT0 0OOrallieHus
BKJIIOYAIOT: @) YCTPOMCTBa Ui IMOJAYM IMApOB METAUIMYECKOTO ypaHa (JUIs
n30upaTeapHON (POTOMOHU3AIMHK) WIIH YCTPOMCTBA ISl TIO/IaY ITapOB YPAHOBOTO
coeguHeHuss (1A (OTOAMCCOLMAIMM  WIM  XMMHUYECKOHM  aKTHBALUK);
b) ycrpoiicTBa 11t cobopa 000TaIEHHOTO U 00STHEHHOTO METAINTHYECKOTO ypaHa
B KadecTBe "mponaykTa" M "XBOCTOB" B NEpPBOM KaTEropuM M YCTpOMCTBa AJIs
cOopa pa3loKEHHBIX WIM BBIIIEAUINX W3 PEaKlUUu COCTUHEHH B KadyecTBe
"mpoxaykTa" M HeoOpaOOTaHHOTO MaTepHuaja B KadecTBe "XBOCTOB" BO BTOpOM
KaTeropuu; c) pabodue Jia3epHbIe CUCTEMBI JIJIsi U30UPATEIHHOTO BO30YKICHUS
U30TONOB ypaHa-235; u d) obopynoBaHue sl MOATOTOBKY MOAaYH U KOHBEPCHH
npoaykTa. BcernencTBue CII0XXHOCTH CHEKTPOCKOMHH aTOMOB M COEIMHEHUMN
ypaHa MOXXET MOTpeOOBaThCsA HCHOIb30BaHME JIOOOH W3 psAAa HMMEIOUIMXCS
JIA3€PHBIX TEXHOJOTUH.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Mnuorne wu3 KOMIIOHCHTOB, IICPCUMCICHHBIX B O3TOM pas3aciie, BCTYIIAIOT B

HGHOCpGI[CTBeHHLIfI KOHTAKT C IMapaMd MCTAJUIMYCCKOI0 YypaHa HWIU C
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5.7.1.

5.7.2.

5.7.3.

JKUJIKOCTBIO, WM C TEXHOJOTHYECKUM Ta3oM, cocrosmumM u3 UFs unm cMmecu u3
UFs u npyrux razoB. Bce moBEepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C YPaHOM
unn UFg, TOJHOCTBIO H3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX MATEPUATIOB HIIU
3AIIMIIEHBl TOKPBITUEM U3 TaKUX MAaTepHalOB. Jnsa  ueneit  paspena,
OTHOCSIIIETOCS K KOMIIOHEHTaM OOOpYIOBaHHS [JISl JIa3€pHOTO OOOTaIICHWS,
MaTepuaibl, CTOMKHE K KOPPO3MM, BBI3BIBAEMOM MapaMHU WIM KUAKOCTSIMHU,
coIepXallMMU METAUIMYECKUl ypaH WJIM YpPaHOBBIE CIUIaBbl, BKJIIOYAIOT
MOKPBITBIA OKCHUIOM HWTTpHsl TpapUT M TaHTAJI; U MaTepuaibl, CTOHKHE K
Koppo3uH, BbI3biBaeMOl UFs, BKIIOYAOT MeIb, HEPIKABEIOLIYIO CTallb,
QTIOMUHUM, aJIOMUHHUEBBIE CIUIABBI, HUKEIb WM CIUIaBbl, copepxkamue 60%
HUKens u 6onee, u ctolikne kK UF¢ momHOCTRIO (pTOpHpOBaHHBIE YTIIEBOAOPOIHBIC
MOJIUMEPHI.

Cucremsbl BbinapuBanus ypana (AVLIS)

CrienanbHO TpeAHAa3HAYEHHBIC WM IOATOTOBICHHBIC CHCTEMBI BBITAPHBAHMS
ypaHa, KOTOpbIE COJCPKAT BBICOKOMOIIHBIC TOJIOCOBBIC WU PaCTPOBBIC
9JIEKTPOHHO-TyYEBbIE MYIIKH C TEpeaaBaeMOll MOIIHOCTHIO HA MHIIEHBL Ooiee
2,5 kBt/cwm.

Cucrembl 111 00padOTKH KUAKOMeTaNINYeckoro ypana (AVLIS)

CrienuanpHO MpeaHa3HAuYeHHBIE WM MOJATOTOBJICHHBIE CUCTEMBI I 00pabOTKH
JKUIAKOrO0 MeTajula Uil pacIuIaBI€HHOIO YpaHa WId YPAaHOBBIX CIUIABOB,
COCTOSIINE U3 TUTJICH U OXJIaXKIAIOIIEer0 000pYIOBAaHUS JUISl TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turim u apyrue KOMIIOHEHTBHI 3TOH CUCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAaKT C
pacIUIaBICHHBIM YPaHOM WM YPAaHOBBIMM  CIUIABAMM, HW3TOTOBJICHBI W3
KOPPO3UECTOMKUX U TEPMOCTOMKUX MATEPUATIOB WIM 3alULICHHBIX ITIOKPBITUEM
U3 TaKUX MarepuaynoB. lIpuemiemble MaTepralbl BKIIOYAIOT TAHTAN, TOKPBITBIN
OKCHJIOM  UTTpUs  rpaduT, TpapuTr, TMOKPBHITHIA  OKUCIAMHU  JIPYTUX

PEAKO3EMEIIBHBIX 3JIEMCHTOB UJIU UX CMECSAMU.

Arperatbl i cOoopa '"'mpoaykra'" wu  '"XBOCTOB' MeTa/LIMYECKOI0
ypana AVLIS)

CrenuanbHO NpeAHAa3HAYEHHbIE WJIM IOArOTOBJIEHHBIE arperartsl uid cOopa
"mpoaykTa" 1 "XBOCTOB" METANTMYECKOTO ypaHa B *KHJIKOI UM TBeproi (opme.

[NOACHUTEJIBHOE 3AMEYAHUE

KoMIIOHEHTBI 3TUX arperatoB MU3rOTOBJIEHBI U3 MAaTEpUAJIOB, CTOMKUX K HarpeBy

U KOPPO3HH, BBI3BIBAEMOI MapaMy METAJUIMYECKOTO ypaHa WM KHUAKOCTbIO, HIIN
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

3aIIUIICHB] TOKPBITUEM U3 TaKUX MATEPUANIOB (TaKUX, KaK MOKPBITHIA OKCHIOM
UTTPHS TPaQUT WM TaHTAIT) U MOTYT BKJIIOYATh B ce0s TPyOOTIPOBO/IbI, KITAITaHbI,
mrymepa, "kenoba", BBOJBI, TEINIOOOMEHHUKN M KOJUICKTOPHBIE TUTACTUHBI IS

MarHUTHOTO, 3JIEKTPOCTATHUECKOTO WIIM IPYTUX METOOB pa3/esieHusl.
Ko:xkyxu pasaeaureabnoro moayJs (AVLIS)

CrnenuanbHO TpeAHA3HAYCHHBIE WM TOATOTOBJICHHBIC HWJIMHAPHYECKHAE WIH
OpSMOYTOJIbHBIE ~ KaMmepbl JUisd TOMENIEHMS B HHUX HCTOYHHKA TapoB
METAIIMYECKOTO ~ ypaHa, JJIEKTPOHHO-Ty4eBOH TMYIIKH U  KOJUIEKTOPOB
"mpoaykra" u "XBOCTOB".

[NHOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYyXHU HUMCHOT MHOXECTBO BXOOHBIX OTBepCTI/Iﬁ JJIA Imoaadyu
AJIEKTPOITUTAHUS U BOJIBI, OKHA JUIS JIA3EPHBIX ITyYKOB, COCTMHEHUN BaKyyMHBIX
HACOCOB, a TAKXKC IJId NUATHOCTUKH W KOHTPOJIA KOHTPOJIbHO-U3MCPUTCIBbHBIX
npuOopoB. OHH UMEIOT TPHUCTIOCOOJICHHS ISl OTKPBITUS M 3aKPBITUSI, YTOOBI
o0ecreunTh 00CTy)KUBaHNE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoOBbIe pacmiupuTeabHbie comia (MLIS)

CrnenuanbHO  NIpeIHA3HAYEHHBIE WJIM  TOATOTOBIICHHBIE  CBEPX3BYKOBbBIC
pacimMpurenbHble comia s oxaaxaeHus cmeced UFs m Hecymiero rasza mo
150°K nnm Huke u kopposuectoiikue k UFs.

Koanexropsl npoaykra nartudgropucroro ypana (MLIS)

CHCI_[I/IEUIBHO MNpEeaAHa3HAYCHHLIC HWJIM MOATOTOBJICHHBIC KOJIICKTOPBI TBEPAOIO
nponaykra nsatudTopuctoro ypana (UFs), cocrosue u3 ¢puimbTpa, KOLUIEKTOPOB
YAApHOTO WJIM LUKJIIOHHOTO THIA UM UX COUYETAHUN U KOPPO3UECTOMKHE K CpElIe

UFs/UFé.
Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrennanpHO NpeAHA3HAYECHHBIE WM TOATOTOBICHHBIE KOMIIPECCOPHI ISl CMecen
UF¢ u Hecymero rasza Uil JIATENIbHOM Jkcruryaraiuu B cpeae  UFe.
KOMIIOHEHTBI 3THX KOMIIPECCOPOB, KOTOPBIE BCTYNAKOT B KOHTAKT C HECYILIHUM
ra3oM, U3rOTOBJIEHBI U3 Koppo3uecToikux Kk UFe¢ maTepuanoB WM 3aliulIcHBI
HMOKPBITUEM U3 TAKUX MATEPHAIIOB.

YmiorHenus ppamarmomuxcs saaos (MLIS)

CrneuuanbHO  TpeIHAa3HAYEHHbIE  WJIM  TOJATOTOBJIEHHBIE  YIJIOTHEHUS
BpaIIalOLIUXCs BaJlOB, YCTAHOBJIECHHBIE HA CTOPOHE M0JIa4U U HA CTOPOHE BBIXOJ1a
JUIsL YIUTOTHEHMsI Bajla, COEIMHSIOIIET0 POTOp KOMIpeccopa C MPUBOIHBIM
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5.7.9.

5.7.10.

5.7.11.

JABUTaTCICM, C TEM ‘ITOGBI O6€CHC‘-II/ITI> HAaACKHYIO repMeTHU3anuLo,
MPEIOTBPALIAIONIYIO BBIXO/ TEXHOJOTHYECKOTO ra3a Wik HaTeKaHWe BO3lyXa WIIN
VIUIOTHSIOIIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopas 3aloJIHeHa
cMecbto UFg u Hecytiero rasa.

Cucremsnl propupoBanusi (MLIS)

CrnenuanbHO  TIpegHA3HAYEHHBIE  HMJIM  TOATOTOBJICHHBIE  CHCTEMBI  JUIA
¢ropupoBanust UFs (B TBeprom cocrostuun) B UFs (ra3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI MpeAHa3HaueHBI I TopupoBanus cobpanHoro mopomika UFs B
UFs B niemsix mocnenyromiero coopa B KOHTeHHEpax MPOAYKTA W VIS TIOJIa4H B
omoku MLIS mns momonmHuUTEensHOTO oboramieHus. [Ipw mpUMEHEHWH OITHOTO
MOJIX0J1a peakuusi PTOPUPOBAHUS MOXKET OBbITh 3aBepIleHa B MpeAesaX CUCTEMbI
paszeneHus M30TOMNOB, II€ WAET pPeaklus U HEMOCPEICTBEHHOE U3BJICUCHUE U3
koJuiekTopoB "mpoxaykta". Ilpu mpumeHnenuun apyroro noxaxona nopomok UFs
MO>KET OBITh M3BIICUCH/TIEPEMEIIIEH U3 KOJUIEKTOPOB "MpOAyKTa" B MOAXOMSIINAN
peakTop (HampuMmep, pPEaKTOp C TICEBIOOKMKEHHBIM CIIOEM KaTajau3aTopa,
TeJIMKOWJABHBIN PEakTop WM >KapoBasi OamiHs) B ueisx ¢ropupoBanus. B
000WX clydasix MCIOJB3YeTCs 00OpyAOBaHKE sl XpaHSHHUST W TepeHoca ¢Gropa
(MMM OpYyruxX TpUEeMIIEMBIX (TOPUPYIOIIMX peareHToB) W Uil cOopa W
nepenoca UFe.

Macc-cnekrpoMerpbl/uctouHuku uoHoB UF6 (MLIS)

CrneuuanbHO TpeAHAa3HAUYEHHbIE WM [OATOTOBJICHHBbIE MAarHUTHBIE WU
KBaJ[PYTOJIbHBIE MacC-CIIEKTPOMETPbI, CIOCOOHBIE MPOU3BOIUTH MPSMON OTOOP
npo0 mogaBaeMoi Macchl, "mpoaykra" win "XBocTOB" U3 ra3oBbiX MOTOKOB UFs 1
o0J1aaromye MoJIHBIM HaOOPOM CIIeTyIOINX XapaKTePUCTHK:

1.  ynmenbHas paspermaromias cnocoOHOCTB 10 Macce cBbite 320;

2. COACPIKAT UICTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIM MOHCIIA WA

3alUIIEHHbIE TOKPBITUEM U3 HUX, UM HUKEIHUPOBAHHBIE;

3. couepkaT MOHU3AIMOHHbIE HCTOYHUKH ¢ O0OMOApINPOBKOM 3IEKTPOHAMU;
4.  copep:KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJI1 H30TOIHOTO aHaJIK3a.
Cucrembl nogauu/cucreMsbl 0TBOAA "'mpoaykra' u "xBoctoB" (MLIS)

CrenuaiabHO NpE€aAHa3sHAYCHHBIC WM  IMOATOTOBJICHHBIC TCEXHOJOTMYCCKHUE

CHUCTCMbI HJIN O60py2[OBaHI/Ie JIIsL 000TaTUTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIC
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5.7.12.

5.7.13.

nu3 kopposuectovikux k UF¢ marepuasioB, WM 3alUIICHHBIX MOKPBITUEM W3

TaKHUX MaT€pUajaioB, BKIIIOYAOIINUC:

a)  MUTAIOU[MEe aBTOKJABbl, MEYU WU CHUCTEMBI, HCIOJIb3yeMble MJIs MOJauu
UFs ans mporiecca o0oraiieHus;

b)  nmecyOnuMarophl (WM XOJOJHBIC JIOBYIIKH), HUCHOJB3YeMbIE  JUIS
BeiBesieHHs HarpeToro UFs u3 mporiecca oOorameHust UTsl TOCIIEAYIOIIEro
nepeMeIeHHS;

C) CTaHIOUU OTBCPKACHUA W CHKUKXCHUA, HCIIOJBb3YCMBIC IJId BBIBCACHUSA

UFs u3 nporiecca oboramenust myreM cxxatus u nepeBona UFg B xkuaKyro
WIN TBEPAYIO GopMmy;

d) cranmum "mpoxykra" uiaM "XBOCTOB", HCIOJIb3yeMbIE Ul HEPEMEIICHHS
UFs B KOHTEHHEPHI.

Cucrtemsl otaesienusi UFs oT Hecymero raza (MLIS)

CrnenuaibHO MpeAHa3HAYEHHbIE WM TMOATOTOBJICHHBIE TEXHOJOTHYECKUE
cuctembl s otnenenust UFs oT Hecymiero raza. Hecymmum ra3om MoOxXeT OBITh
a30T, aproH WM APYroi ras.

[MTOACHUTEJIbBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYaTh TaKoe 000pyI0BaHUE, KaK:

a)  KPUOTCHHBIC TEIJIOOOMEHHHUKH WM  KpUOCEMapaTopbl, CIIOCOOHBIC
co3zaaBath TeMieparypsl -120°C unu MeHee, uiu

b) ONOKM KpPUOTEHHOTO OXJAXICHHS, CIOCOOHBIE CO37aBaTh TEMIIEPATYpPHI
-120°C unmm Mmenee, Ui

c¢)  xonoxubie JoBymku UFe, cmocoOHbIE co3aaBaTh Temmeparypsl -20°C unu
MEHEe.

Jlazepubie cuctemsl (AVLIS, MLIS u CRISLA)

Hasepbl W  JIa3€pHBIC CUCTCMbI, CIOCHUAJIBHO MPCAHA3HAYCHHLIC HIIN

IIOATOTOBJICHHBIC JUUIS Pa3/IeJICHHs H30TOIIOB ypaHa.
[MTOACHUTEJIbBHOE 3AMEYAHUNE

Jlazepnas cucrema nporiecca AVLIS 00bIMHO COCTOWT M3 BYX JIa3€pOB: Jiazepa
Ha Mapax Meau M jas3epa Ha kpacutensx. JlazepHas cucrema anst MLIS o6b1dHO
COCTOUT M3 Jjasepa, paboratomero Ha CO; HMIM SKCUMEPHOrO Jlazepa MU
MHOTOXOJIOBOM ONTHYECKOW SYCHKH C BpAIIAIOUIMMUCSA 3€pKaJlaMH Ha 00enx
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5.8.

5.8.1.

5.8.2.

5.8.3.

cTopoHax. JlJis ma3epoB WITH JIa3ePHBIX CUCTEM P 000UX TIpoleccax Tpedyercs
CcTaOUIN3aTOp CHEKTPOBOM YacTOThl [UIisi pabOThl B TEUEHHUE JUTUTEIbHBIX
MEPUOJIOB BPEMEHH.

Cneunam,ﬂo npeaAHasHa4YC¢HHbIC HJIH NMOArOTOBJICHHBIC CHCTEMBI,
oﬁopynonafme U KOMIIOHCHTHI IJId HMCIOJb30BaHHHA Ha 000raTuTEJIbHbIX
YCTaHOBKaX € IJIa3MEHHBIM pa3ae¢JICHUEM

BBOJIHOE 3AMEYAHUNE

[Ipn nmpouecce miIa3MEHHOTO pa3leleHus Ila3Ma, COCTOsIIasl U3 MOHOB ypaHa,
IPOXOIUT dYepe3 3JICKTPUUECKOe IIoJie, HACTPOCHHOE Ha YacTOTy HOHHOIO
pe3oHaHca U™, ¢ TeM 4T06BI OHH B IIEPBYIO OUYEpElb MOMIOMIATN SHEPTHIO U
YBEIMYUBAJICA JUAMETP UX IITOMOPOOOpa3HbIX OopOUT. VOHBI ¢ MPOXOXKICHHEM
no OomplieMy JMaMeTpy 3axBaTbIBalOTCA s 00pa3oBaHUs TPOIYKTA,
oGoramentoro U, Tlnasma, KOTOpasi 0OpazoBaHa IMOCPEICTBOM HOHU3ALHNH
YPaHOBOI'O I1apa, COJEPKUTCA B BAaKyyMHOM KaMepe C MarHMTHBIM I10JIEM
BBICOKOM HAIpPSHKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO CBEPXIPOBOASILETO
MarHuta. OCHOBHBIE TEXHOJIOTMUECKHUE CUCTEMBI IIPOLIECCA BKIHOYAIOT CUCTEMY
reHepaluy ypaHOBOW IUIa3Mbl, pa3eNUTeIbHbIA MOIYJIb CO CBEPXIPOBOISIINM

MarHUTOM M CHCTEMBI U3BJICUCHHS MeTaJuIa it coopa "mpoaykra” u "XBocToB".
MuKpoBOJIHOBbIE€ HCTOYHNUKYU IHEPTUN U AHTEHHBI

CHCI_[I/IEUIBHO HpeI[HaSHaquHBIe NN IIOATOTOBJICHHBIC MHKpOBOHHOBLIe
WCTOYHWKW JHEPTrUM M AaHTCHHBI I TEHEpaIllid WIM YCKOPEHUS HWOHOB U
oOnajaromuye ClIeayloIMMUA XapakTepucTukamu:  4vactora Bbime 30ITn wu
CpemHsIsl BBIXOHAS MOIIHOCTD JJIsl TeHepaluu noHoB Oojiee S0 kBT.

CoJieHouabI 111 BO30YKI€HUS HOHOB

CnenuanpbHO TIpeAHA3HAYEHHBIE WJIW TOJATOTOBJICHHBIE  COJECHOWIBI IS
pPaaroYacTOTHOrO BO30YXKIEHUS MOHOB B nuamna3zoHe 4actoT 6omee 100 k[ u
crocoOHbIe paboTaTh IpH cpeaHel MomHocTH Ooee 40 kBT.

CucreMbl reHepanii YPaHoOBOil MJ1a3Mbl

CrienMaabHO MpeaHa3HAYEHHBIE WM IOJTOTOBJICHHBIC CHCTEMBI TEHEpAIHH
YPAHOBOM TIa3Mbl, KOTOPBIE MOTYT COJCPIKATh BHICOKOMOIITHBIC MTOJIOCOBBIC MU
pacTpoBbIe DIIEKTPOHHO-IYYCBBIC MYIIKH C [EpeJaBacMOil MOIIHOCTHIO Ha
MHIIIEHE Ooiee 2,5 kBt/cm.
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5.8.4.

5.8.5.

5.8.6.

5.9.

Cucrembl 111 00padOTKH KHUAKOMETANINYECKOI0 YPaHa

CrienuanpHO MpeaHa3HAuYeHHBIE WM TOJATOTOBJICHHBIE CUCTEMBI I 00pabOTKH
JKUAKOrO0 MeTajula Uil pacIuIaBI€HHOIO YpaHa WIW YPAaHOBBIX CIUIABOB,
COCTOSIINE U3 TUTJICH U OXJIaXKIAIOIIEer0 000pYAOBAaHUS ISl TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turim u apyrue KOMIIOHEHTBHI 3TOM CUCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAaKT C
pacIIaBICHHBIM YPAaHOM WJIM YpPaHOBBIMHM  CIJIABAMH, HW3TOTOBJIEHBI U3
KOPPO3UECTOMKUX U TEPMOCTOMKHUX MATEPUAJIOB WU 3alUIICHBI IOKPBITUEM U3
Takux MarepuainoB. I[Ipuemiemble MaTepuasibl BKJIIOYAIOT TAaHTaJ, MMOKPBITBIA
OKCHJIOM  HUTTpUs  TrpaduT, TpapuT, TMOKPBHITHIA  OKUCIAMHU  JIPYTUX

PEeAKO3EMENbHBIX 3JIEMEHTOB WJIM UX CMECSIMH.
Arperatsl 1Js coopa "'nmpoaykra' u '""XBOCTOB' MeTA/NIMYECKOr0 ypaHa

CrenuanbHO TNpeAHAa3HAYEHHbIE WJIM IOArOTOBJIEHHBIE arperartsl Uil cOopa
"mpoaykTa" u "XBOCTOB" Ui METAJUIMYECKOTO ypaHa B TBeproil ¢opme. DOtu
arperatbl Juid cOopa HW3rOTOBJICHBI W3 MAaTepHUajoB, CTOMKMX K HarpeBy H
KOPPO3HH, BBI3BIBAEMOH IMapaMy METAUNIMYECKOTO ypaHa, TaKHX, Kak rpadur,
HOKPBITBI OKCHJIOM UTTPHSI, WIIM TaHTAJ, WM 3alIUIIECHBI TOKPHITUEM U3 TaKUX

MaTepHUaoB.
Koxyxu pa3geauTeJbHOro MOIyJIs

]_[I/IJII/IHI[pI/I‘-IeCKI/Ie KaMCpBhbI, CIIeuajJlbHO NnpeaAHa3HAUYCHHBIC 1501050
MOJTOTOBJICHHBIE U MCIOJb30BaHUS Ha OOOTaTUTENBHBIX YCTAaHOBKAX C
IMJIa3MCHHBIM Pa3ACJICHUCM, [JIA TIOMCHICHUA B HHX HUCTOYHHUKA ypaHOBOﬁ
JIa3Mbl, SHEPTETUYECKOTO COJICHOU 1A paIMOYaCTOThI U KOJUIEKTOPOB "mpoaykra"

u "XBOCTOB".
TTOACHUTEJIBHOE 3AMEUYAHUE

Ot KOXYyXHU HUMCHOT MHOXECTBO BXOOHBIX OTBepCTI/Iﬁ JJIA Imoaadyu
AJIEKTPONIUTAHUS, CcoenuHeHniH au(Qy3HOHHBIX HAcOCOB, a TaKXke s
JAUArHOCTUKHU U KOHTPOJIA KOHTPOJIbHO-U3MCPUTCIIbHBIX HpHGOpOB. OHH UMEIT
MPUCTIOCOOJICHUS TSI OTKPBITUS U 3aKPBITHS, YTOOBI O0ECTIEYNTh OOCTY)KHMBaHNE
BHYTPCHHHUX KOMIIOHCHTOB W U3TOTOBJICHBI U3 COOTBCTCTBYIOIIUX HCMAT'HUTHBIX

MaTCpHraJiOB, TaKUX, KaK HCPIKABCIOIIAsA CTaJIb.

CrnenuajbHO NnpeaHasHA4Y€¢HHbIC HJIN noaAroToOBJICHHBIC CHUCTEMBbI,
060pyu03aﬂne H KOMIIOHEHTBI /IJIA MCHOJ/Jb30BaHUSA Ha YCTaHOBKaX
JJIEKTPOMATrHHTHOI'O o0oraieHus.
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5.9.1.

BBOJIHOE 3AMEYAHUME

[Ipu >7eKTpOMarHUTHOM IPOLIECCE MOHBI METAJUIMYECKOTO ypaHa, MOJTydYeHHbIE
MOCPEJICTBOM HOHHU3AIMKM THTaromero marepuana u3 cojiei (o0brano UCls),
YCKOPSAIOTCS W MPOXOAAT 4Yepe3 MarHuTHOE T0Je, KOTOPOE 3acCTaBIsieT HOHBI
Pa3INYHBIX U30TOINOB MPOXOJHUTH MO PA3IMYHBIM HampaBieHUsM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMAarHUTHOTO  HW30TOIHOTO  cemaparopa  SBJISIOTCH:
MarHUTHOE TIOJIE JUIS OTKJIOHEHWS/Pa3[elieHns HM30TONOB HOHHOTO ITydYKa,
UCTOYHHKA MOHOB C €r0 CHCTEMOH YCKOPEHHMS, M CHUCTEMbI cOOpa OTICIICHHBIX
MOHOB. BcromorarenbHble CHCTEMBI ISl 3TOTO TPOLECCa BKIIOYAIOT CHCTEMY
CHaOKEHUST MArHUTHOW SHEPruei, CUCTEeMbl BBICOKOBOJIBTHOTO IHTAHHS
MCTOYHHKA HOHOB, BaKyyMHYIO CHUCTEMY M OOIIMPHBIE CHCTEMBl XHMMHUYECKOU
0o0pabOTKM  JUIi  BOCCTAaHOBJECHHS MPOAYKTa W OYHCTKH/pEreHepariu
KOMITOHEHTOB.

DJIeKTPOMarHuTHbIE cenapaTopbl H30TONOB

DIEeKTPOMAarHUTHBIE CENapaTopbl U30TOIOB, CIIEHUAIBHO IIPEIHA3HAYCHHBIC WIIN
NOJATOTOBJICHHBIE JJIsi pa3elieHuss HW30TONOB ypaHa, W O0OpyHOBaHHE H
KOMIIOHEHTBHI Ui 3TOT0, BKIIIOYas:

a)  McrouHuku MOHOB

CrnennanbHO TpeJHA3HAYCHHBIE WM  IOATOTOBICHHBIE OTACIBHBIC WU
MHOT'OYHUCJICHHBIE MCTOYHHUKU HMOHOB YpPaHA, COCTOSAIIME M3 HCTOYHHMKA I1apa,
MOHU3AaTOpa M YCKOPUTENA IIy4yKa, HW3TOTOBJICHHBIE U3 COOTBETCTBYIOIIMX
MaTepHajoB, TaKUX, Kak rpaduT, HEp)KABEIOIasi CTajlb UM MEIb, U CIIOCOOHBIX

obecrieunBaTh OOITUI TOK B ITydke HOHOB 50 MA wiu Goiree.
b)  KomekTopbl HOHOB

KOJ'IJ'IGKTOPHBIC IJIaCTHHBI, UMCIOIIIMEC IBC HJIN boiee oICJau " 1masa, CricouaJbHO
MnpeaHa3Ha4YCHHBIC NN OATOTOBJICHHBIC JJIA c60pa ITYYKOB HOHOB
O6OFaH_ICHHOFO n O6€I[H€HHOFO YpaHa WU HU3TOTOBJICHHBIC N3 COOTBCTCTBYIOIIUX

MaTepHaJoB, TAKUX, KaK TpadUT WIH HEP)KaBEIOIas CTajb.
c)  BakxyymHble KOXKyxu

CrenuanbHO MpeAHa3HAYEHHbIE WM MOJTOTOBJICHHBIE BAKYYMHBIE KOXYXHU IS
3JIEKTPOMArHUTHBIX CENapaTOpOB ypaHa, U3TOTOBJIEHHBIE U3 COOTBETCTBYIOLIUX
HEMarHUTHBIX ~ MaTepUalOB, TaKWX, KaK HEpKaBewmlas Ccraib, U

npeaHa3HaueHHbIe 17151 padboTel npu nasinenuu 0,1 [1a nom HuKe.
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5.9.2.

5.9.3.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXU CIEUUAIBHO MpPEJHAa3HAYCHBI JUIS TOMEIIEHUS B HUX MCTOYHHKOB
MOHOB, KOJUIGKTOPHBIX IIACTHH M BOJOOXJAKIAEMBIX BKJIAABIIICH M HMEIOT
npUCnocoOIeHUs Al COeIMHEHNH TU(PY3MOHHBIX HACOCOB M MPHUCIIOCOOICHHS
JUISL OTKPBITUS M 3aKPBITHSA B LEJSIX M3BJICUCHHUS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarauTHbIe MTOTIOCHBIE HAKOHCYHUKH

CrnenuaibHO TpeAHA3HAYEHHBIE WM MOATOTOBJICHHBIE MArHUTHBIE MOIIOCHBIC
HAKOHEYHUKH, HMEIOIHUE TUaMeTp Oojee 2 M, UCIOIb3yeMbIe sl 0OecTieueHus
MOCTOSTHHOTO MAarHWTHOTO TOJISI B 3JIEKTPOMArHUTHOM CEMApaTOpe M30TONOB WU
Ui TIEpeHOCa  MArHUTHOIO  TOJISI  MEXAY  PAaCIOJOXKEHHBIMHA  PSIOM

cermaparopamu.
BbICOKOBOJIbTHBIE HCTOYHHKH MUTAHUS

CrnenuanpbHO TMpeTHA3HAYCHHBIE WM  TOJATOTOBJICHHBIE  BBICOKOBOJIBTHBIC
UCTOYHUKU MHUTAHUS IS UCTOYHHUKOB MOHOB, OOJAJAroIIMe IMOJHBIM HAaOOpOM
CICMYIONIUX XapaKTEPUCTHK:  MOTYT paboTaTh B HEMPEPHIBHOM PEKUME,
BbixoaHoe Hampspkerne 20 000 B wnu Gonee, BeixogHoU Tok 1 A unu Oornee u
ctabunuzanus HanpsbkeHus meHee 0,01% B Teduenue 8 yacos.

HcTouyHnKy NUTaAHUSA JJIEKTPOMATHUTOB

CrienanbHO TpeIHA3HAUYCHHBIE WM TOATOTOBJICHHBIC MOIIHBIE WCTOYHHKH
MUTAaHUS TIOCTOSHHOTO TOKa JJISi AJIGKTPOMArHUTOB, OOJAAIONINE TIOTHBIM
Ha0OpOM CIIEYIOMIMX XapaKTePUCTUK: BBIXOJHOW TOK B HEIPEPHIBHOM PEKUME
500 A unmu 6onee mpu HanpspkeHuun 100 B wnmm Gosee, mpu cTaOmIM3auu 1O
TOKy win HanpspkeHnto meHee 0,01% B Teyenne 8 yacos.

YcTaHoBKHM Uil IPOM3BOJACTBA TSKeJI0H BOJABI, JedTepusi U JedTepueBbIX
coeMHEHUIl ¥ 000pyd0BaHHe, CHEeNHAJLHO TMpeIHA3HAYEHHOEe WJIH
MOATOTOBJICHHOE JJISl TOr0

BBOJHOE 3AMEYAHUNE

Tsprenyro Boy MOXHO IPOU3BOINTH, HCIIONIB3YsI pa3indHbIe Tporecchl. OHaKo
KOMMEPUYECKH BBITOJHBIMU SIBJISIFOTCSI JBa MIPOIECca:  MPOIECC H30TOIMHOTO
obmeHa Boabl U cepoBojoponaa (mporecc GS) m mporecc U30TOMHOTO OOMEHa
aMMHaKa ¥ BOJIOPO/a.

IIportecc GS ocHoBaH Ha oOMeHEe BOJOpOJa M JEHTEpHs MEXAy BOIOH U
CEpOBOJIOPOZOM B CHCTEME KOJIOHH, KOTOPBIE JKCIUTyaTHPYIOTCS C XOJOJHOU

BEPXHEW CEKLMEN U ropsiueil HUKHEW cekuue. Boaa Teder BHU3 10 KOJOHHAM,
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B TO BpeMs KaK CEpOBOJOPOAHBIN Ia3 LMUPKYJIHUPYET OT AHA K BEPLUIMHE KOJOHH.
Jng coneicTBusl CMEIIMBAHMIO Ta3a W BOABI HCIIOJB3YETCS DS  JIbIPYATHIX
JOTKOB. JlenTepuil nepeMelaeTcss B BOAY IPU HU3KUX TEMIIEpaTypax U B
CEpOBOZIOPOA MPH BBICOKUX TeMmepaTypax. OOoralmieHHbIE AEHTEpUEM ra3 WM
BOJIa YNAJISIIOTCSI U3 KOJIOHH IIEPBOM CTYNEHU HA CTBIKE TOPSYMX U XOJOJHBIX
CEKIM, U MPOLIECC MOBTOPSETCS B KOJOHHAX cleayrouiend cryneHu. [Ipomykr
nocienHei ¢asbl - Boja, oboramieHHas neirepueM 1o 30%, HampaBiseTcs B
JUCTWIISIUOHHYIO YCTaHOBKY I MPOM3BOACTBA PEAKTOPHO-YHUCTOM TSHKEION
BOJBL, T.€. 99,75% okucu nenrepusi.

B mpouecce oOmMeHa Mexay aMMHAKOM U BOJOPOJOM MOXHO H3BIIEKATh
JNEUTEpUi W3 CHHTE3-ra3a IOCPEICTBOM KOHTaKTa C J>KMIKMM aMMHAaKkoOM B
NPUCYTCTBUM Katanuzaropa. CHHTe3-ra3 mojaercss B OOMEHHbIE KOJOHHBI H
3aTeM B aMMHAauYHbIi KOHBEpTEp. BHYTpH KOJIOHH ra3 ImOJHHMMAeTCs OT JHA K
BEpIIMHE, B TO BpeMs Kak >KMJIKMM amMMHaK TE4YeT OT BEPLIMHBI KO JIHY.
Hevitepuil B CHHTE3-Ta3e JIMILIAETCS BOJAOPOJA U KOHIIEHTPUPYETCS B aMMHAKe.
AMMUak MocTymnaeT 3aTeM B yCTAaHOBKY JUIsl KDEKMHIa aMMMaKa Ha JIHE KOJIOHHBI,
TOrJAa Kak ra3 coOupaercs B aMMHAuHOM KOHBepTepe Ha BepumHe. Ha
NOCJEAYIOUIMX CTYMEHSAX IPOUCXOJUT JanbHelIIee oboramieHue, U MyTeM
OKOHYATEJIbHON TUCTHWILIALUN NPOU3BOAMUTCA PEAKTOPHO-YMCTAs TsDKEIas BOZA.
[Nomaua cuHTE3-Ta3a MOXKET OBITH OOecTiedeHa aMMUAYHONW YCTaHOBKOM, KOTOpast
B CBOIO oOuepelb MOXET OBITb COOpYXEHa BMECT€ C YCTAaHOBKOH JUIs
IPOM3BOJICTBA TSKEJIOW BOJIBI IIyTEeM HM30TOIMHOIO OOMEHa aMMHaka M BOJIOPOJA.
B npouecce aMMuauHO-BOIOPOTHOTO OOMEHA B KaU€CTBE MCTOYHHMKA UCXOIHOTO

I[GﬁTCpPISI MOJKET TaK)XK€ UCIIOIL30BaThCS OOBIYHAS BOJa.

MHorue npeaMeTsl KIIYeBOro 000pyIoBaHus AJisi YCTAHOBOK IO MPOU3BOJICTBY
TSDKEJIOW BOJIbI, MCIHOJB3YIOIMX Tporecchl GS WM aMMUayHO-BOJOPOIHOIO
oOMeHa, IMIMPOKO PACIPOCTPAHEHBI B HEKOTOPBIX OTPACISIX He(PTEXUMHUUECKON
MPOMBIIIIEHHOCTH. Oco0OeHHo 93TO KacaeTcsi HEOOJBUIMX YCTaHOBOK,
ucnonb3ytonmx npouecc GS.  OpHako HEMHOTHE NpPEAMETH 00OPYAOBAHHS
ABJISIIOTCSL cTaHAapTHBRIMU. [Ipomeccst GS M aMMHaYHO-BOJAOPOIHOTO OOMEHA
TpeOyrOT 00paboTKK OONBIINX KOJIMYECTB BOCIUIAMEHSIOIIUXCS, KOPPO3UOHHBIX
U TOKCHYHBIX >KUJKOCTEH MpH MOBBIILIEHHOM JaBieHUU. COOTBETCTBEHHO MpU
pa3paboTKe CTaHIapPTOB MO MPOCKTHPOBAHUIO U IKCILTyaTaIllUU JJIsl YCTAHOBOK U
000pyOBaHUs, HUCHOJB3YIOIMIMX OSTH MPOLECCHI, CIEAyeT YIeNATh OoJbLIoe
BHUMaHUE MOAOOpY MATepUAIIOB U HX XapaKTePUCTUKaM C TEM, YTOOBI
00€eCeunTh ITUTENBHBIA CPOK CITY>KOBI PY COXPAHEHUH BBICOKOM 0€301MacHOCTH
U HajgexHocTu. OmpeneneHne MacmTaboB 00yCIOBIMBAETCS TIAaBHBIM 00pa3oM
COOOpaXCHHUSMH JYKOHOMHKHM W HeoOxoammocTh. Takum o0pa3om, OoJibiias
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6.1.

6.2.

qacTb npeamMeToB OGOpy,Z[OBaHI/DI HU3IrOTOBJISACTCA B COOTBCTCTBUHN C
TpeOOBAHUSIMH 3aKa3UMKa.

Hakonen, crmemyer oTmMeTuTh, 4TO Kak B mpouecce GS, Tak m B mpouecce
aMMHUAYHO-BOJIOPOTHOTO OOMEHa, TMpeAMEThl 000pyHOBaHUS, KOTOpBIE TIO
OTNIEIbHOCTH HE TMpeAHAa3HAuYeHbl WJIM TOJrOTOBJIEHBl CHELHAIbHO IS
MPOU3BOJICTBA TSDKEIOW BOJIBI, MOTYT COOHMpAThCS B CHUCTEMBI, CICIUATHHO
IpelHa3HaYeHHbIE WM MOATOTOBJICHHBIC A MPOU3BOACTBA TSXKEIOH BOJIBI.
[IpumepamMu Takux CHUCTEM, MPUMEHSIEMBIX B OOOUX MPOIECCAX, SBIISIOTCS
CHUCTeMa KAaTaJUTHYECKOTO KpEeKHHIa, HCIoNb3yeMas B Ipoliecce OoOMeHa
aMMHUaKa ¥ BOJOpPOJA, U IUCTUIISILUOHHBIE CUCTEMBI, UCTIOIb3YEMBIE B IIPOLIECCE
OKOHYATEJIbHOW KOHIIEHTPAllUK TSKEJIOM BOJIBI, JTOBOISAIIECH €€ /10 YpOBHSA
PEaKTOPHO-YUCTOM.

[Ipenmersl  00OpYHOBaHMS, KOTOPBHIE CIEIUATBHO MNpPEIHA3HAYCHBI WM
MOJITOTOBJICHBI JJISi IPOU3BOJCTBA TSKEIONW BOJABI IyTEM HCIIOJIB30BaHUS OO
mpoiecca oOMeHa BOJBI M CEPOBOAOpPOAA, TUOO mpoilecca oOMeHa aMMHuaka U
BOZIOPO/A, BKJIKOYAIOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHBIE KOJIOHHBI, HM3TOTABIMBAEMBbIC W3 MEIKO3EPHUCTON YIIIEPOAUCTON
cramu (aampumep, ASTM AS516), nuamerpom ot 6 M (20 ¢pyroB) 10 9 M
(30 ¢yTOB), KOTOpBIE MOTYT SKCIUTyaTHPOBATHCS TPH JABJICHUHM CBBIIIC WU
paBaoMm 2 MIIa (300 ¢hyHT/KB. AI0HM) U UMEIOT KOPPO3UOHHBINA JOMYCK B 6 MM
Wi Oonblle, CHEIUAIbHO MpeAHAa3HAuYeHbl WM  TMOATOTOBIEHBI  JJIs
MPOU3BOJICTBA TSKEIIOM BOJBI IYyTEM HCIOIB30BaHUS MPOIECCa H30TOIMHOTO
oOMeHa BOJIbI U CEPOBOAOPOIA.

I'azonyBKM U KOMIIpeccOpbI

Onnoctynenyarsie, MajgoHarnopubeie (T.e. 0,2 MIla wim 30 ¢yHT/KB. A10HM)
[HEHTPOOCKHBIE  Ta30AyBKH WM  KOMIIPECCOPBl IS LUPKYJISALUU
CEpPOBOJIOPOHOTO Tra3za (T.e. ra3a, cojepkamero oosee 70% H»S), cnenmanbHO
npelHa3HAYCHHBIE WU TOJATOTOBJICHHBIE I TPOW3BOJACTBA TSDKEIOW BOJIBI
IyTeM HCIOJIb30BaHUS Mpoliecca 0OMEHa BOJbI U CEPOBOJOPOIA. DTU ra30ayBKU
WIH KOMIIPECCOPHI UMEIOT MPOU3BOAUTEIHLHOCTD, MPEBBIIIAIONIYI0 WIH PABHYIO
56 M'/c. (120 000 SCFM) mipu sKcIUTyaTaliiil MO JAaBJICHUEM, IMPEBBIIIAIOIIIM
i paBHbIM 1,8 MIla (260 ¢yHT/KB. A10¥iM) Ha BX0Je, U CHAOKEHBI CATbHUKAMH,
YCTOMYMBBIMU K Bo3zaeicTBHIO HoS.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHAYHO-BOAOPOAHBbIE 00MEHHbIE KOJOHHBI

AMMHaYHO-BOJIOPOJIHBIE OOMEHHbIE KOJIOHHBI BBICOTON Oosiee WM paBHOM 35 M
(114,3 ¢yroB) nuamerpom ot 1,5 m (4,9 dyroB) no 2,5 M (8,2 dbyToB), KOTOpHIE
MOTYT  JKCIUTyaTUpOBaTbCid TOJ  JaBlieHHeM, mpeBbimatomum 15 Mlla
(2225 dbyHT/KB. AFOWM), CHENUAIBLHO TPEIHA3HAYCHHBIC WJIM TIOJITOTOBJICHHBIE
JUI TIPOM3BOJCTBA TSDKEIOM BOJIBI IYTEM MCIIOJIB30BAaHMS Ipoliecca oOMeHa
aMMHaKa ¥ BOJOpOAA. OTU KOJIOHHBI UMEIOT TAKXKE IO MEHbLIEH Mepe OJHO
0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO XK€ JHAMETpPa, UYTO M LMIMHIpUYECKas
4acTh, YEPE3 KOTOPYIO MOTYT BCTaBIIATHCS WM BBIHUMATHCS BHYTPEHHHE YACTH

KOJIOHHBI.
BHyTpeHHI/Ie YaCTH KOJOHHBI U CTYNIEHYIATbI¢ HACOCHI

BHyTpeHHune 4acTM KOJOHHBI M  CTYIEHYaTble HACOChl, CIIELIMAJIBHO
NpeAHAa3HAYEHHbIE WM TOATOTOBJICHHBIE Ui KOJOHH JUIsl IPOU3BOJCTBA
TSDKEJIIOM BOABI IIYTEM MCHOJIb30BAaHUS IIpolecca aMMHAYHO-BOAOPOJHOTO
oOMeHa. BHyTpeHHHEe  4acTM  KOJOHHBI  BKJIIOYAKOT  CHEHUAIBHO
IpeIHA3HAYEHHbIE KOHTAKTOPbl MEXIY CTYNEHSMH, COACHUCTBYIOIHUE TECHOMY
KOHTaKTy ra3a M >KMAKOCTH. (CTyleH4YaTble HAacOChl BKIIIOYAKOT CIEHHAIBHO
IIpeIHAa3HAYEHHBIE [TOTPYKAEMBIE B XKHIKOCTb HACOCHI AJIS HUPKYJISALUHU KUJIKOTO
aMMHaka B Ipejenax o0beMa KOHTAKTOPOB, HAXOMALIUXCS BHYTPHU CTYyNEHEH

KOJIOHH.
YcTraHOBKH AJ15 KpPpE€KHHIra aMMHaKa

YCTaHOBKM JUIsi KpPEKMHIAa aMMHaKa, »JSKCIUIyaTUPYEMbIE IIOJ JaBJICHHUEM,
npeBbImaomuM  wikn  paBHbiM 3 MIla (450 dbyHT/KB. q10#iM),  CrieHATIBHO
MNpCaAHAa3HAYCHHLIC HWJIM TMOATOTOBJICHHBIC IJId HPOU3BOJACTBA TSDKEIIOU BOJBI

IyTeM HCIOIb30BaHUS MpoIlecca M30TOMMHOr0 0OMeHa aMMHaKa 1 BOJOpO/ia.
NudppakpacHbie aHATU3ATOPHI MOTJIOEHUS

WudpakpacHble aHanM3aTOPbl MOTJIOIICHUS, CIIOCOOHBIE OCYIIECTBIATH aHAIU3
COOTHOIIIEHUSI MEX]Ty BOJOPOIOM U JIeHTepreM B pealbHOM MacuiTabe BpeMeHH,
KOIla KOHIIEHTPALMKU AeUTEepHs paBHbI WM NpeBbiatoT 90%.

KaraauTtnyeckue nmeuu

Karanurrueckne meuyu s mepepabOTKH 00OTAICHHOTO JEHTEpHUEeBOToO ra3a B
TSOKEIIYIO BOAY, CHEIUAIbHO TMpeIHAa3HAYEHHBbICE WU MOATOTOBICHHBIC IS
MIPOM3BOJICTBA TSXKEIIOM BOJBI IIyTEM HCIOJIB30BAaHUS IPOIECCa H30TOITHOTO
oOMeHa aMMHaKa ¥ BOJIOPO/Ia.
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7.1.

YcTaHOBKM 1Jisi KOHBepCHM YpaHa M o0OpyaoBaHHe, CHENHMAJIBHO
NpeAHa3HAYeHHOe HJIM MOAr0TOBJIEHHOE [JIsl 3TOT0

BBOJHOE 3AMEYAHUNE

B ycraHoBkax M cucTemax il KOHBEPCUHM ypaHa MOXKET OCYILIECTBIISTHCS OJHO
WJIM HECKOJIbKO MPEBpaIIEHUH U3 OJIHOIO0 XMMHUUYECKOr0 U30ToNa ypaHa B Jpyrou,
BKJIIOYAs: KOHBEPCHUIO KOHIEHTPATOB ypaHoBoul pynbl B UO3, kouBepcuto UOs3 B
UO», konBepcuto oxuceid ypana B UFs mnu UFg, konBepcuto UF4 B UF,
koHBepcuto UFs B UF4, xouBepcuto UF4 B MeTaIM4eckuil ypaH U KOHBEPCHIO
¢TopunoB ypana B UQO>. MHorue KIOUYEBbIE KOMIIOHEHTHI 00OPYHAOBaHUS
YCTAaHOBOK 11 KOHBEPCHM YpaHA XapaKTE€pPHbl [JII HEKOTOPBIX CEKTOPOB
XUMHYECKOH  00pabaThIBAaIOMICH  MPOMBIIUICHHOCTH. Hanpumep, Buael
0o0opynoBaHus, UCIOJIb3YEMOrO0 B 3THUX MpOIEccax, MOTYT BKIJIIOYATh: IMEYH,
KapyceJibHbIE [I€YH, PEAKTOPbl C TICEBJAOOKIKEHHBIM CIIOEM KaTalu3aTopa,
JKApOBbIE PEAKTOpHbIE OalIHM, >KUJIKOCTHBIE LEHTPUGYTH, AUCTUIUISIIMOHHBIE
KOJIOHHBI M KUJAKOCTHO-)KUJKOCTHBIE AKCTPAKIIMOHHBIE KOJIOHHBL. OpHaKo He
MHOTHE KOMITOHEHTHI 000PYy/I0BaHUS UMEIOTCS B "TOTOBOM BHU/E"; OOJBIINHCTBO
U3 HUX JIOJDKHBI OBITh TIOJITOTOBJICHBI COTVIACHO TPEOOBAHUSIM M CTICIIH(PUKAIIUSIM
3aka3zynka. B HeKkoTopbIX ciydasx TpeOyeTcsi Y4YUThIBaTh CIielHaIbHbIE
MPOEKTHbIE U KOHCTPYKTOPCKHME OCOOEHHOCTH MJIsi 3alIMTHl OT arpeCCHUBHBIX
CBOMCTB HEKOTOPHIX M3 oOpabarpiBaeMbix xumudeckux Bemects (HF, Fz, CIF; u
dTopuasl ypana). Hakonen, ciemyer OTMETHUTh, YTO BO BCEX IIpoIeccax
KOHBEPCHM YpaHa KOMIIOHEHTHI 000pyI0BaHUs, KOTOPbIE OTAEIBHO CIIEHUATbHO
HE MpeJAHA3HAYCHbl WJIM TOATOTOBICHBI JJIsi KOHBEPCHUU YpaHa, MOTYT OBITh
O0OBEAMHEHBl B CHUCTEMBI, KOTOpbIE CIEUUATbHO MpeIHA3HAYeHbl MU

IMMOATOTOBJICHBI JIS1 UCITIOJIb30BAHUA B LICJIAX KOHBCPCUHN YpaHa.

CnenmanbHO TNpeJHa3HA4YeHHbIe WJIM TMOATOTOBJICHHbIC CHCTEMBI [JIsl
KOHBEpPCHH KOHIIEHTPATOB YpaHoBoii pyabl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHnenrparoB ypaHoBoil pyasl B UO3 MOXKET OCYIIECTBIATHCS
CHayaJla TOCPEJCTBOM PAacTBOPEHUS pPyIbl B a30THOW KUCJIOTE M 3KCTPaKIHUH
OUMILEHHOTO  TeKcaryapara  ypaHWIAMHUTpAaTa C  HOMOIIBIO  TaKOro
pactBopuTens, kKak TpuOyTtun ¢ocdar. 3areM rekcarujpaTr ypaHWIIUHUTpATa
npeobpaszyercs B UO3 nub0 moCpeacTBOM KOHIEHTPALUU U JCHUTPALUHU, JHO0
IIOCPECTBOM HEWTpAIM3alMM TIa3000pa3HbIM aMMHUAKOM JJI  [OJIy4eHHMs
IUypaHaTa  aMMOHMA € TOcleaymomedl  ¢uibTpanued, CymKod U
KaJIbIIMHUPOBAHUEM.
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7.2.

7.3.

7.4.

7.5.

7.6.

CnenuajbHO mNpeJHA3HAYEHHbIE WJIM TMOArOTOBJIEHHbIE CHCTEMBbI s
konBepcun UOs B UFs

[NOACHUTEJIBHOE 3AMEYAHUE

KouBepcus UOs B UFg MOXeT OCYHIECTBIATBCA  HEMOCPEICTBEHHO
dbropupoBanuemM. [ mporecca TpedyeTcss HCTOYHUK Ta3000pa3Horo Gropa muiam
TPeX(TOPHUCTOTO XJIOpa.

CnenmajbHO mNpeIHAZHAYEHHBbIE WJIN TOATOTOBJIEHHbIE CHCTEMBI LISl
koHBepcnu UO3 B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO3 B UO2 MOXKET OCYHIECTBISATHCS MOCPEICTBOM BOCCTAHOBIICHUS
UOs3 razoo0pa3HbiM KPEKHHT-aMMHUAKOM HUJTH BOZOPOJIOM.

CnenuajnbHO TpeJHa3HAYeHHbIe WJIM TOArOTOBJIEHHbIE CHCTEMbI [IJIsl
kouBepcuun UO:z B UF4

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcus UO2 B UF4 MoxeT ocyiiecTBiasiTbesl mocpeAcTBoM peakiuu UO: ¢
razoobpasusiM GpropuctsiM Bogopoaom (HF) mpu remmnepartype 300-500°C.

CneuuajbHO TIpelHa3HAYeHHble WJIUM MOATOTOBJEHHBbIE CHCTEMbI JUIA
konBepcuu UF4 B UFs

[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcuss UFs B UFs ocymecTBisercs NOCPEACTBOM 3K30TEPMUYECKON
peakmuu ¢ ¢ropom B peaktopHoil OamHe. UF¢ KOHIEHCHpYyETCS M3 TOPSYUX
JETY4YUX Ta30B IIOCPEICTBOM IIPONYCKAHHUA IIOTOKAa Tra3za uYepe3 XOJOIHYIO
JOBYIIKY, oxJaxaeHHyo a0 -10°C. Jlna mporecca TpeOyeTcss HCTOYHHK
razoo0paszHoro ropa.

CnenmanbHO TNpeJHa3HAYeHHbIe WJIM TOATOTOBJICHHbIC CHCTEMbI /ISl
konBepcuu UF4 B MeTranimuyeckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UFs B MeTalnmueckuil ypaH OCYIIECTBISETCS IOCPEICTBOM €Tro
BOCCTAHOBJICHUSI MarHueM (KpYITHbIE TMAapTHH) WA KaJIbIIUEM (MaJible TIapTHH).

Peaknusa ocyiecTBisieTcs NpU TEMIIEpAaTypax BBIINIE TOYKU IUIABICHUS YypaHa

(1130°C).
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7.7.

7.8.

CnenmajbHO mNpeIHAZHAYEHHBbIE WJIN TOATOTOBJIEHHBbIE CHCTEMBI LISl
koHBepcuu UFs B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO2 MOXKET OCYLIECTBIATHCA MOCPEACTBOM OJIHOTO M3 TpEX
nponeccoB. B mepBom nponecce UFs BoccTaHaBIMBaeTCs M TUAPOJIU3YETCS B
UO: ¢ wucnons3oBaHueM Bogopoja u mapa. Bo Bropom mnpomecce UFg
TUAPOIU3YETCS PAaCTBOPEHUEM B BOJAE, UISl OCAXACHUS JAWypaHaTa aMMOHUS
nobaBiisieTcsl aMMHUak, a IuypaHaT BoccTaHasiuBaercss B UO2 Bomopoaom mpu
temriepatype 820°C. Ilpu Tperbem mporecce razoodpasubie UFs, CO2 u NH3
CMEIIMBAIOTCS B BOJE, OCAXAas ypaHWIKapOOHAT aMMOHHUS. Y paHUIKapOOHAT
aMMOHMSI CMEUIMBAETCS C MapoM U BoaopoaoMm npu temmneparype 500-600°C mius
npousBojcTBa UO;.

Konsepcus UFs B UO; yacTo ocyniecTBisieTcsl Ha NEPBOM CTYNEHU YCTAaHOBKU IO
M3TOTOBJICHUIO TOILJIMBA.

CnenuanbHO TpeJHa3HAYEHHbIe WM TOArOTOBJIEHHbIE CHCTEMBbI [IJIsl
kouBepcuu UFs B UF4

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KonBepcus UFs B UF4 ocymiecTBisercss MOCPEACTBOM BOCCTAHOBJICHUSA
BOJIOPOJIOM.
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