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OOuree pacpocTpaHenne
Pycckuit
SI3BIKM OpUTHHANIA: AHTTIMHCKUH, QpaHIy3cKuil

[JononHutenbHbIn NpoTokon K CornaweHunto
mexay Pecnyonukon KoHro n MexayHapoaHbim
areHTCTBOM MO aTOMHOW 3HEPIrnMn O NPUMEHEHNN

rapaHTun B cBA3M ¢ [JoroBopom
O HepacnpoCTPaAHEHUNN AOEPHOro OPYXnSA

1. Texcr JlomomautenbHOoro npotokoja k Cornamenuto Mexay Pecmy6numkoin Konro u
MeXayHapoaHbIM areHTCTBOM I10 aTOMHOW DHEPIrUM O IIPUMEHEHUU TapaHTUH B CBA3HU C
JIOrOBOPOM O HEpACIIPOCTPAHEHHH SIEPHOTO OPYXKHSI BOCIPOM3BOAMTCS B HACTOSIIEM
JOKyMeHTe JUIsl MHpopMauuu Bcex wieHOB. COBET yNpaBIAIOLMX OJOOpUI HACTOSIIUI
JononuurtenbHbIi npoTokon § centsops 2009 roga. On Obu1 moanucan 23 mapra 2010 roga B
Bpaszasuie, Peciybnuka Konro, u 13 anpens 2010 rona B Bene, ABctpusi.

2. B coorBercTBuM co crarbedl 17 J{OMOJHUTENBRHOrO MPOTOKOJA OH BCTYHNWJI B CHILY
28 oktsa0pss 2011 roma, B J1eHb, Koraa ATreHTCTBO monydmno oT PecrnyOnmku Konro
IUCbMEHHOE YBEJIOMIIEHHE O TOM, YTO 3aKOHOZATENbHbIE M KOHCTUTYLMOHHBIE TpeOOBaHUS
Konro, HeoOxoanMBbIe A5l BCTYIUICHUS B CUITY, BHITIOJHEHBI.

! Bocipousseneno B noxymente INFCIRC/831.



INFCIRC/831/Add.1
[Ipunoxxenue

[ononHuTenbHbIN NpoTokon K CornaweHunto
mexay Pecnybnukon KoHro
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9HEeprum o NPUMeHeHUN rapaHTn B CBA3M
c [JoroBopoM 0 HepacnpoCTpPaHEHUN AOePHOro
OPYXUS

[MPUHNUMA S BO BHUMAHMUE, uro Pecny6nuka Konro (B nanpHeiiem nMeHyemas
"Konro") m MexxayHapoaHOe areHTCTBO IO aTOMHOW PHEPruu (B JajJbHEUIIEM MMEHYEMOE
"AreHTcTBO") ABIAIOTCA ydacTHUMKaMu CornamieHus O NPUMEHEHUM TapaHTUH B CBS3H C
JloroBopoM O HEpaclpoCTPaHEHUM SAEPHOTO OpYyXkus (B JaJbHEHIIEM HMEHYEeMOro
"CornamieHue o rapaTusx'), KOToOpoe BCTynuIo B cuity 28 okTsi0pst 2011 roxa;

YUUTBIBAS »xenaHue MeXIyHApOTHOTO COOOIIECTBA eIie Ooyiee YKPEHUTh PEeKUM
AZIEPHOTO HEPACIIPOCTPAHEHMs ITyTE€M MOBBIIIEHUS AEHCTBEHHOCTH U 3 (QEKTUBHOCTU CUCTEMBI
rapaHTuii ATeHTCTBa,

HAITOMHMHAS, 4yto AreHTCTBO NpH OCYIIECTBICHUU TapaHTHH JIOJDKHO YYHUTBIBATh
HEOOXOAMMOCTb: M30€rartb CO3JaHMs MPENATCTBUM 3KOHOMHYECKOMY U TEXHOJOIMYECKOMY
pasButuio KOHro wuiam MEXIyHapOAHOMY COTPYAHHYECTBY B OOJIACTM MHUPHOU sIEpHOM
JeATeNIbHOCTH;  COOMIOJATh JEHCTBYIOIIME TIOJIOKEHHUST B O0JACTH OXpaHbl 370pOBb,
0e30macHoOCTH, (PU3NUECKOH 3alIUTHI, a TAKXKE APYrue NeHCcTBYIOMe TpeOOBaHUs 0€30MaCHOCTH
U 1IpaBa OTJICJIbHBIX JIUL; U IPUHUMATh BCE MEPHI 10 3aIUTe KOMMEPYECKUX, TEXHOJIOTMUECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JIPYyrod KOH(HUICHIMATIBHOM WH(OpMAIMHU, KOTOpas
CTAHOBUTCSI EMY U3BECTHOM;

[TPUHUMASA BO BHHUMAHME, 4yrto wyactora npOBEIECHHWS W HWHTEHCUBHOCTh
MEpOTPHUATUH, YKa3aHHBIX B HacTosieM [Iporokone, OymyT moaaepKuBaThcss HA MUHUMAIILHOM
YPOBHE, COOTBETCTBYIOIIEM 1M TOBBIMICHUS ACUCTBEHHOCTH U I(P(HEKTUBHOCTH TapaHTHHA
AreHTCTBa;

HACTOSAIINM Konro u AreHTCTBO COTTIaCUITUCh O HUKECIIEYIOIIEM:



CBA3b MEXIY HACTOAIIINM NPOTOKOJIOM U COTJIAIIEHUEM O I'APAHTHUAX

Cratbs 1

ITonoxenusa CornaiieHus 0 TapaHTUIX MPUMEHSIOTCA K HacTosimeMy [IpoTtokomny B Tol Mepe, B
KaKoW OHU COOTBETCTBYIOT MOJIOKEHUSIM HacTodAmiero [IpoTrokona u coBMecTUMBI C HUMH. B cimydae
MPOTHUBOPEYHs MEXAy TMoNoKeHnssMH COrnalieHns O TapaHTHSIX M TOJIOKEHUSMH HACTOSAIIETO
IIpoTokona mpuMeHsIIOTCs MOJ0XKeHUs HacTodiero [Iporokora.

HNPEJOCTABJIEHUE NHOOPMAIIUN

Cratbs 2

a. Konro IpeaAOCTaBIIACT AI‘CHTCTBy 3asABJICHUC, COACPIKAIIICC:

)

iii)

vi)

O01ee onmucanne U WHHOPMAIUIO, YKA3BIBAIOIIYIO MECTO MPOBEIECHUS OTHOCSIIIHXCS
K SICPHOMY TOIUIMBHOMY IIMKIY HAyYHO-UCCIEJAOBATEIBCKUX W  OMBITHO-
KOHCTPYKTOPCKUX paboT, HEe CBS3aHHBIX C SIEPHBIM MaTEpPHAIOM, OCYIIECTBIISIEMBIX
rae-mibo, KOTOpble (MHAHCHPYIOTCS, IONYYHIN KOHKPETHOE pa3pelieHne WU
KOHTPOJIUPYIOTCS TN OCYIIECTBISIOTCS OT nMeHU KoHro.

OnpeneneHHyl0 ATEHTCTBOM Ha OCHOBE OXKHUJAEMOTO TOBBIIMICHUS EHCTBEHHOCTH
wi 3)QEKTUBHOCTH M coriiacoBanHyr ¢ KoHro uH(opmamnmio o Kacaromeics
rapaHTUH 3KCIUTyaTaI[MOHHOW JISATEIIEHOCTHA HA YCTAHOBKAX W B MECTaX HAXOXJICHUS
BHE YCTaHOBOK, TJIe OOBIYHO HCTIONB3YETCS SIIEPHBIN MaTepHal.

OOmiee omnucaHue KakJOro 3JaHus Ha KakJIOW INIONIAaJKe, BKIIOYas €ro
WCITOJIP30BaHUE, ¥, €CITH ITOT0 HEIOCTATOYHO - OMHCAaHUE €r0 COACPKUMOTO. ITO
ONMCAaHUE BKIIOYAET KapTy TaKOM IUIOIIAKH.

Ommcanue Maciitaba onepaunﬁ 1 KaXXA0ro MeECta HaxXO0XIACHUS, HMCIOLICTO
OTHOIICHUEC K ACATCIIBHOCTH, yKaBaHHOﬁ B HpI/IJ'IO)KeHI/II/I Ix HacTosAIIEMY HpOTOKOHy.

Nudopmannio, yka3pIBalOUIyl0 MECTO HaXOXKJICHHS, IKCIUTyaTalliOHHOE COCTOSTHUE U
OIICHOYHBIE TOJOBBIC TPOW3BOACTBEHHbIE MOIIHOCTH YPAHOBBIX PYIHHKOB W
000OTaTUTENFHBIX yCTAHOBOK M  TOPWEBBIX OOOTATHUTENBHBIX yCTAHOBOK M|
CYIIECTBYIONIUI TOI0BOM 00BEM MPOU3BOJICTBA TAKUX PYAHHKOB U 00OTaTUTEIHHBIX
yctaHoBok st Konro B menom. Konro mpenoctaBisier mo 3ampocy ATEHTCTBa
JTAHHBIE O CYIIECTBYIOIIEM I'OJIOBOM 00bEME MPOU3BOICTBA OTACIBHOTO PYIHHKA WU
o0oratuTeNnbHOM ycTaHOBKH.  IIpemocraBieHue 3TOM HMHGOpMAIMKM HE TpeOyeT
BEJICHHSI TOIPOOHOTO yUeTa SIEPHOTO MaTepHana.

HNuadopMaliio OTHOCHTEIHLHO WMCXOJMHOTO MaTephayia, KOTOpPHIM eme He JOCTUT
COCTaBa M YUCTOTHI, KOTOPBIC ACNAIOT €ro MPUTOAHBIM ISl MU3TOTOBJICHUS TOILIMBA
WJIH U30TOITHOTO 00O0TaICHHS, BKIIOYAFOIIYIO:

a) KOJIMYECTBA, XUMHUYECKUH COCTaB, WCIOJIB30BAaHUEC WM IPEANOIaracMoe
WCTIOJB30BaHUE TAaKOTO MarepHualia, HE3aBHCHMO OT €ro SACpHOrO WU
HESZIGPHOTO HCIIONB30BAHMS, ISl KaXIOTo MecTta HaxoxnaeHus B Konro, B
KOTOPOM TaKOW Marepuaj MPHUCYTCTBYET B KOJHYECTBAX, MPEBBIIIAIOIINX
JISCATh METPUICCKUX TOHH YpaHa W/WIN JBAAIaTh METPHUSCKUX TOHH TOPHS,
a JUIs IPYTUX MECT HAXOXKJEHHUS C KOJIMYeCTBaMU OoJiee OJTHOM METPUICCKOMN
TOHHBI - oOmee komudecTBO myisi KOHro B IeoM, eciii 3TO  oOImee
KOJIMYECTBO MPEBBIIIAET JECSITh METPHUUECKUX TOHH ypaHa WU JBallaTh
MeTpUYecKuX TOHH Topus. IlpemocraBnenne 3Toi MHpOpMaMK HE TpeOyeT
BEJICHHSI ITOAPOOHOTO yUueTa AIEPHOT0 MaTepHara,;



vii)

viii)

b) KOJIM4YECCTBA, XHUMUYCCKHH COCTaB M IMTYHKT Ha3HAUYCHUA KaXKJI0H SKCHOPTHOﬁ
noctaBku u3 KoHro takoro mMarepualia Ijid KOHKPETHBIX HEAACPHBIX mmeneu B
KOJIMYECTBAX, IMPEBBIIIAIOIINX

1) JEeCSTh METPUYECKMX TOHH YypaHa, WIH JJS MOCIeI0BaTEeNbHBIX
AKCIOPTHBIX MOCTaBOK ypaHa u3 KoHro B OJIHO U TO K€ TOCyAapCcTBO,
KaXJasg U3 KOTOPBIX MEHEE JCCSTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIAET JECATH METPUUCCKUX TOHH B TCUCHUE TOAA;

2) IBAIATh METPUUCCKUX TOHH TOPHSI, WIHM JUISI TOCIEIOBATEIIBHBIX
AKCTIOPTHBIX ITOCTaBOK TOpHs M3 KOHTO B OJTHO U TO K€ TOCYIapCTBO,
KakKIasg W3 KOTOPBIX MEHEe ABAIIATH METPHUECKHX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIACT JBAIIATh METPUUCCKUX TOHH B TEUCHHE Ir0/1a;

C) KOJIM4YECTBA, XUMHYCCKUN COCTaB, MECTO HAXOXACHUSA B HACTOSAIICC BPCMI U
HCIIOJIB30BAHUC HWJIKM MPCEANOoIaracMoc HCIOJIb30BAHUC KaXKJI01 HMHOpTHOﬁ
noctaBku B KoHro Takoro Marepuajia Ijid KOHKPETHBIX HEAACPHBIX IeJyeit B
KOJIMYECTBAX, IMPEBBIIIAIOIINX

1) JEeCSITh METPUYECKMX TOHH YypaHa, WIM JJs TOCIeAO0BaTEeNbHBIX
MMIIOPTHBIX MOCTaBOK ypaHa B KoHTro, Kaxknas M3 KOTOPBIX MEHEe
JIECATU METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBILIACT ACCITh
METPUYECKUX TOHH B TCUCHUE T'0J1a;

2) IBAIATh METPUUCCKUX TOHH TOPHSI, WM JUISI TTOCIEIOBATEIIBHBIX
AMITOPTHBIX TTOCTaBOK Topusi B KOHTo, Kakmas M3 KOTOPBIX MEHEE
IBAIIATH METPUYECKMX TOHH, HO CYMMa KOTOPBIX IIPEBEHIIIACT
JBaJIIaTh METPUUECKUX TOHH B TEUCHUE rO/1a;

Mpy TOM TOHMMAaHWHM, YTO TMPEACTaBICHHEC WH(OPMAIMU O TaKOM MaTepuae,
MpeIHA3HAYCHHOM IS HESJCPHOr0 KCIIONb30BaHUS, MOCIE TOTO KaK OH JOCTUTHET
OKOHYATENILHON JOPMBI CBOETO HESJICPHOT'O MCIIONb30BAHMSI, HE TPEeOyeTCs.

a) MH(OPMALIMIO OTHOCHUTEIBHO KOJIWYECTB, BHIOB HCIOJIB30BAHUS M MECT
HaXOXKAEHUS SIIEPHOr0 Marepuana, OCBOOOXKIEHHOIO OT TrapaHTHH B
COOTBETCTBHH €O cTaTheil 36 CornameHus o rapaHTHsX;

b) WHPOPMAITUIO OTHOCUTEIHHO KOJUYECTB (KOTOpass MOXET HMETh (opmy
OIICHOK) M BHUJOB HCIOJB30BAHUS B KaXKJOM MECTE HAXOXKICHUS SACPHOTO
MaTrepuaia, OCBOOOXICHHOTO OT TapaHTUH B COOTBETCTBHH CO CTaThelt 35 b)
CormameHuss 0 TapaHTUAX, HO €Ie HE HaXOAIIETOCsS B OKOHYATEIHLHOM
dbopMe IS HESAECPHOrO HCIIOJIb30BaHUS, B KOJHYECTBAX, MPEBBIIIAOIINX
ykazanHble B ctaThe 36 Cornamenus o rapantusx. [IpegocraBnenue 3Toi
uHpOpMAIK HE TPeOYeT BeICHUS OJPOOHOTO yYeTa sSAepHOr0 MaTepraia.

Wndopmanuio OTHOCHTENBHO MeCTa HaXOXKACHUS WM AajbHeHIed o0paboTku
OTXOJIOB CPEIHEr0 WM BBICOKOTO YPOBHS aKTUBHOCTH, COIEpXAIluX IUTyTOHHUH,
BBICOKOOOOTAIEHHBI ypaH WIH ypaH-233, B OTHOMICHWH KOTOPHIX IPHMCHCHHE
rapalTuii OBUIO TIPEKpaIieHo B COOTBETCTBHU co cTathedl 11 Cormamenus o
rapadtusx. Jas menu maHHOTO TMyHKTa "manbHeiimas oOpa®oTka" HE BKIIOYAET
NepeynakoBKy OTXOJOB WIM WX JalbHeillee KOHAWLIWOHUPOBaHHE, HE
npeaycMaTpUBaloiee pa3aeleHHs DIEMEHTOB, sl XpaHEHHUS HITH 3aXOPOHEHUSI.

Crenyromyto WH(pOpPMAIMIO OTHOCHUTEIBHO COTJIACOBAHHOTO OOOPYIOBaHHUS W
HesIIEpHOro MaTepuaina, nepedrcieHnbix B [Ipunoxenun I1:



a) N0 KaXIOW OJKCIOpTHOM mocTtaBke u3 KoHro Ttakoro o0opynoBaHUs H
Martepuanga: HUAEGHTU(UKAIMs, KOJMYECTBO, MECTO  MPEIoJIaraeéMoro
UCIIOJIB30BaHUS B rOCyapcTBe-IOIydaTesie U AaTa WIM B COOTBETCTBYIOLIUX
Cllydyasix OXKuzaemas Aara SKCIOPTHOM IOCTaBKH;

b) 0 KOHKPETHOMY 3ampocy ATeHTCTBa, moxaTBepkaeHne KoHro kak
UMIIOPTUPYIOIIUM TOCYJapcTBOM HMH(GOpPMAaLMUd OTHOCHTEIBHO JKCIOpTa
Takoro obopynoBanus U marepuana B KoHro, mpenoctaBieHHON ATEHTCTBY
JpYTUM roCyJapCTBOM.

X) OO0mume mIaHsl HA TPEIACTOSIIAN ACCITHICTHUN TEpHUOMd, WMCEIOIINE OTHOIICHHE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IHKIA (BKJIIOYAs IUTAHUPYEMbIe OTHOCSINHECS K
SIICPHOMY  TOIUIMBHOMY  IIUKJIY  HAay4HO-HCCIICOBATCIBLCKAE H  OIBITHO-
KOHCTPYKTOPCKHE  pabOThI), KOTJa OHU  YTBEPXKICHBI  COOTBETCTBYIOIUMH
KOMIICTCHTHBIMH OpraHaMu B KoHTro.

Konro nmpuiaraer Bce pa3yMHbIE YCHIIHS, C TEM YTOOBI IPEIOCTABUTH ATEHTCTBY CIICAYIOIIYIO
nH(OPMAITHIO;

1) ob1ee onrcanue U HHOOPMAITHIO, YKA3BIBAIONIYIO MECTO MPOBEACHMUS OTHOCSIITNXCS K
SIIEPHOMY  TOIUIMBHOMY  IIMKJIY  HAyYHO-HUCCIEAOBATEIbCKMX W OMBITHO-
KOHCTPYKTOPCKUX pa0OT, HE CBSI3aHHBIX C SJCPHBIM MaTepHaIoOM, KOTOpPBIC
KOHKPETHO OTHOCSTCS K OOOraiieHuro, mnepepaboTKe SACpHOrO TOIUIMBA WU K
00paboTKE OTXOJIOB CPEJHETO WJIM BBICOKOTO YPOBHSI AKTUBHOCTH, COZCPIKAIINX
IUTYTOHUH, BRICOKOOOOTAIIEHHBIN ypaH Wi ypaH-233, OCyIIeCTBIIEMBIX TIe-TH00 B
Konro, HO koTopble He (GUHAHCUPYIOTCS, HE MOMYYHIN KOHKPETHOTO Pa3pelleHHUs
WIH HE KOHTpOJHpyrTcs KoHro mmm He ocymecTBisiroTcss oT umeHu Konro. Jlms
[ENU JaHHOTO TYyHKTa "00paboTka" OTXOJOB CpPEAHETO0 WJIM BBICOKOTO YPOBHS
AKTUBHOCTH HE BKJIIOYACT MEPEYNaKOBKY OTXOJOB MU WX KOHIUIIMOHUPOBAaHUE, HE
npeaycMaTpHBaloliee pas3elieHHs SJIEMEHTOB, JIJIsl XpaHSHHUS HITH 3aXOPOHCHUSI.

ii) obmiee ommcaHue JCATEIBPHOCTH MW CBEACHHS O JIMIE WIM OpTraHHU3aIluH,
OCYIIECTBISIFOIUX TaKyl JICATETbHOCTh B ONPENCICHHBIX ATEHTCTBOM MecTax
HaXO0XJICHUS 32 TpeJiesiaMy TUIOMAJKH, KOTOPhIC, IO MHEHHIO ATEHTCTBA, MOTJIA OBl
(YHKIIMOHANBHO OBITh  CBSI3aHBI C  JICATCIILHOCTHIO HAa 3TOM  IUIONIAJKE.
[IpenocraBneHue Takoil WHMDOpPMAIUU SBJISETCS MPEAMETOM KOHKPETHOTO 3aIpoca
ArentctBa. OHa IMPENOCTABISACTCS B KOHCYJIBTAIIMH C ATEHTCTBOM H CBOEBPEMEHHO.

ITo 3anpocy ArentrctBa KOHIro gaer yTOYHEHHS WM pas3bsACHEHHS 000 HH(OpMAIUH,
MPEIOCTABIICHHOW B COOTBETCTBUU C HACTOAILEH CTaThel, B TOW CTENEHH, B KOTOPOMl OHa
MMeeT OTHOLICHUE K LEJIM TapaHTHM.

Cratpa 3

Konro npenocrasnser AreHTCTBY B TeueHue 180 nHeli mocie BCTYIUICHUS B CHUILY HACTOSILIETO
IIpoTokosna nHDOpMAaITHIO, 0 KOTOPOI TOBOPUTCS B CTAaThe 2.a 1), iii), iv), V), Vi) a), Vil) U X) "
B cTathe 2.b 1).

Konro npenocrasisier ATeHTCTBY 10 15 Mast KakIOro rojia OOHOBJICHHYIO HH(pOPMAIHIO, O
KOTOpPOM TOBOPUTCS B IYHKTE a. BBIIIE, 33 IEPUOJ, OXBATHIBAIOIIMMA MPEIIICCTBYIOMNN
kaneHnapHeiii ron. Ecnm panee mpepocrtamieHHas WHQOpMaIHs ocTanach 0¢3 M3MCHEHUH,
Kownro yBemomisier 06 3ToM.

Konro mpenocraBiseT AreHTCTBY 70 15 Mass kakmoro roga wH(OPMAIIHIO, ONIPEICICHHYIO B
cTaThe 2.a.vi) b) U ¢), 3a IepHO, OXBATHIBAIOIIMI IPEIICCTBYIOIINN KaJICHIaPHbIH IO/,



KoHro exkekBapTanbHO TIPEAOCTaBIsIET ATEHTCTBY WH(GOpPMAIUIO, OIPEICICHHYIO B
cTaThe 2.a.1x) a). OTa MH(OOPMALUs MPEAOCTABIIACTCS B TCUCHHE IISCTUACCATH THEH Mmocie
OKOHYaHUSI KaXKJIOTO KBapTaa.

Konro mpemocrapiseT ATEHTCTBY HH(OpMAIMIO, ONPEACICHHYIO B cTaThe 2.a.viii), 3a
180 mue#t 10 OCYIIECTBICHMS JaibHEHIIed oO0paboTku, W 1m0 15Mas KaxIoro roja
uHpoOpMaIMI0 00 U3MEHCHHSX MECT HaxOXJCHUS 3a [EPHOJA, OXBaTHIBAIOIIUI
MPEIIIECTBYIONINN KaJCHIAPHBIHN TO/T.

KoHro u ATEHTCTBO JIOTOBapHBAIOTCS O BPEMEHH M YacTOTE MPEJIOCTABICHUS MH(OpMAIINH,
OTIpeIeJICHHOM B cTaThe 2.a.1i).

Konro mpemocraBnsier AreHTCTBY HWHGOPMAIIHIO, OIpPEAEICHHYI0 B CTaThe 2.a.iX) b), B
TEUYCHHE MIECTUACCATH JHEH TOCIIe MOCTYILUICHUS 3anpoca OT ATCHTCTBA.

JOHNOJHUATEJILHBIN JOCTYII

Cratpg 4

HI/I)KCCIICZ[yIOH_Iee MNPUMCHACTCA B CBA3U C OCYHICCTBJICHHUCM JOIOJHUTCIBHOTO AOCTyIa B

COOTBETCTBHUH CO CTaTheHl 5 HaCTOALICTO HpOTOKOJ’Ia:

a.

ATEHTCTBO HE CTaBUT IeJIM MEXAHWCTUYECKH WM CHCTEMATHYeCKH MPOBEPSTH
UHQOPMAITUIO, O KOTOPOI TOBOPHUTCS B CTaThe 2, OJJHAKO ATEHTCTBO MMEET JIOCTYI K:

1) mo00My MECTy HaXOXICHHSI, O KOTOPOM TOBOPHTCS B CTaThe S.a.1) wiH ii), Ha
BBEIOOPOYHON OCHOBE C IIENbI0 OOCCICUCHUS YBEPEHHOCTH B OTCYTCTBUH
HE3asBIICHHBIX SJIEPHOTO MaTepHalia u JesTeILHOCTH;

ii) JO0OMY MECTy HaXOXKJIEHHUS, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.b. WK C., B LEIX
pelIeHnsT BOMpOCa, CBI3AHHOTO C TPABWJIBHOCTHIO W TIOTHOTOW WH(OpMAIWH,
MPEIOCTaBICHHOW B COOTBETCTBHHM CO CTaTbed 2 WM B IENAX YCTpaHEHUs
HECOOTBETCTBHS, CBI3aHHOTO C ATOU WH(OpMAIIHCH;

iii) MoO00My MeCTy HaxXOXKICHHUS, O KOTOPOM TOBOPHUTCS B CTaThe S5.a.1ii) B TOH
CTEIIEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY Ul TIOATBEPKACHUS [UIs Leei
rapanTuii 3asBieHuss KoHro o craryce ycTaHOBKM WM MECTa HaXOKACHUS BHE
YCTaHOBOK, I'JI¢ paHee OOBIYHO MCIOJIB30BAJICA SIICPHBIM MaTepuai, KaK CHATBHIX C
IKCIUTyaTaluu.

1) 3a HCKITIOYCHUEM CIy4yaeB, YKa3aHHBIX B IMYHKTE ii) HIDKE, ATCHTCTBO HAIIPaBIISICT
Konro npeasaputenbHoe yBeIOMICHUE O OCTYIE 1O KpaliHel Mepe 3a 24 yaca;

i1) B OTHOIICHHUHU JIOCTYIIA K JIIOOOMY MECTY Ha ILIOIAJIKE, KOTOPBIN 3alpaiinBaeTcs B
COUYETAaHWU C TIOCEIICHUSMH I MPOBEPKH HMH(DOPMAIMU O KOHCTPYKIIUH WU C
MHCIIEKIMSIMM JUIS CHEHMAJbHBIX IieJiel WJIM OOBIYHBIMU HMHCIIEKIMSAMH Ha 3TOMH
IJIOMIAIKE, CPOK MIPEIBAPUTEIHHOTO YBEIOMIICHHSI, €CITH ATEHTCTBO 00Oparaercs ¢
3ampocoM 00 OTOM, COCTaBISIET, IO KpaHEeW Mepe, 1Ba daca, OJHAKO B
HCKITIOYUTEIBHBIX 00CTOSITETLCTBAX, MOXKET COCTABUTh MCHEE JBYX YaCOB.

[IpeaBaputenbHOe YBEOMIICHHE HAIMpPaBISETCS B MUCBMEHHOM BHUAE U B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYUHBI JOCTYIA U JCSATEIHLHOCTh, KOTOpas MOJKHA OBITH OCYIIECTBICHA BO
BpEMSI TaKOTO JOCTYIIA.



B cnyuae Bompoca miim HeCOOTBETCTBHS ATEHTCTBO IpefocTanisieT KOHro BO3MOXKHOCTh JaTh
pa3bsCHEHHE M CIOCOOCTBOBATh pEIIEHHIO STOTO BOMPOCAa WM YCTPAHEHHIO 3TOTrO
HECOOTBETCTBHA. Takas BO3MOXHOCTh OYyZeT MPEeAOCTABIATHCSA IO HANpPABJICHHUS 3ampoca O
JOCTYTIE, €CIM TOJIBKO ATEHTCTBO HE COYTET, YTO 3aJepXKKa B MPEJOCTABICHHUH OCTYIIA,
BO3MOJXKHO, HaHECET ymiepO Lenu, ¢ KOTOPOH 3ampamuBaeTcs 3TOT AOCTyI. B mobom cirydae
ATEHTCTBO HE JieaeT KakKux-T1u00 BHIBOJOB B OTHOIIICHWUU BOIIPOCA WJIM HECOOTBETCTBHUS JIO
Tex mop, noka KoHro He Oy/ieT npeaocTaBiicHa Takasi BO3MOKHOCTb.

Ecnmu ¢ KoHro He JOCTUTHYTO WHOW JOTOBOPEHHOCTH, JOCTYIT OCYIIECTBIISAETCS TOJIBKO B
TeUeHHE 00BIYHOTO paboyvero JAHs.

Konro wumeer mpaBo Ha CONPOBOXACHUE HMHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyna
npeacTtaBuTensiMu KOHro npu ycioBUU, YTO 3TO HE 33/I€PKUBACT BHITIOJHEHUE HHCIICKTOPAMU
cBoMX (DYHKIIMH MM HHBIM 00pa3oM He TPETSITCTBYET dTOMY.

Cratbs 5

Konro npenocrapnser AreHTCTBY JIOCTYT K:
1) mro0oMy MeCTy Ha IUTOIIAJIKE;

i) mo00My MECTy HaxOXICHHS, omnpeneilecHHoMy KOHTO B COOTBETCTBHH CO
craTteeit 2.a.v)-viii);

1i1) 000 CHATOW C JKCIUIyaTalldd YCTaHOBKE WIIM CHSATOMY C JKCIUTyaTalldd MeECTy
HAXOKJICHUS BHE YCTAHOBOK, TJIE paHee OOBIYHO UCTIONL30BAJICS SCPHBINA MaTepHall.

M000My MECTy HaxOXKIEHUS, olpeacieHHoMy KOHTO B COOTBETCTBHHM CO CTaThel 2.a.1),
cTaTheil 2.a.1v), craThei 2.a.1X)b) MM craThei 2.b., MOMUMO TeX, O KOTOPHIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, MPH yCIOBUU, 4YTO, eciii KOHro He MMeeT BO3MOXHOCTH MPEIOCTABUTH
takoi poctyn, KoHro mpumaraeT Bce pasyMHBIC YCWIHS JUIS HE3aMEUIUTEIBHOTO
YIOBJICTBOPEHUS TPeOOBaHNN ATEHTCTBA C TTOMOIIBIO UHBIX CPEACTB.

TI000MY MECTY HaXOXIEHHS, ONPEACICHHOMY ATEHTCTBOM, IOMHUMO T€X MECT HaXOKACHHUS, O
KOTOPBIX TOBOPHUTCSl B MIYHKTax a. U b. BbIIIE, B LEIIX 0TOOpa Mpod OKpysKaromed cpenbl B
KOHKPETHOM MECT€ HAXOXXAECHHA IpH YCIOBUH, 4YTO, eclii KOHro He MMeeT BO3MOXKHOCTH
MpeIoCTaBUTh TakoW moctyn, KoHro mpummaraer Bce pa3yMHbBIE  yCHIUS  JUIS
HE3aMeJINTENIbHOTO YAOBJICTBOPEHHUA TpeOOBaHMII ATEHTCTBA B TNPWISKAIIUX MECTax
HAXO)KJIEHUS WU C TIOMOIIIBIO HHBIX CPEJCTB.

Cratpda 6
IIpu ocymiecTBieHUH cTaTb 5 ATEHTCTBO MOKET BBITIOJHSATE CICAYIOUIUE BUIBI ACSTEIBHOCTH:

B oTHOMIEHNMN OCTyna B COOTBETCTBHH CO CTaThe 5.a.1) WM iii): BU3yallbHOE HAOIIOJCHHE,
oTOOp TIPOO OKpYKAIOIIEH Cpenpl;  WCIOJB30BAaHHWE YCTPOMCTB I OOHApYKCHHS U
W3MEpEeHHs paJualyy; OIedYaThlBaHWE W TPHUMEHEHHE APYTUX WIACHTUPUIHPYIOMNX U
YKa3pIBAIOMINX HA BMENIATENBCTBO YCTPOMCTB, ONpENeNeHHBIX B JlOMONHUTENBHBIX
TIOJIOKEHUSX; W TPUMECHEHUE NPYTMX OOBEKTHBHBIX MEp, TEXHHUYECKAas OCYIIECTBHUMOCTh
KOTOPBIX ObLIa TMOATBEPXKICHA W HCIIONB30BAaHUE KOTOPBIX ObLIO coriiacoBaHo CoBeTOM
yhnpaBisiiomux (B JanpHelmeM uMmeHyeMmbM "CoBeToM") W TOCHE KOHCYJIbTalUHA MEXKAY
ArentctBoM U Konro.



b. B oTHOmeHum mqocTyma B COOTBETCTBUM CO CTaThell 5.a.ii):  BHU3yasJlbHOE HAOIIO/ICHUE;
MOJICYET YYETHBIX €AMHHUIL AACPHOTO MaTepHalia; Hepa3pymarolie N3MepeHus: 1 0T0op mpoo;
WCTIOJIB30BaHUE YCTPOICTB Al OOHApYKEHHUS M W3MEPEHHs paJuallii; W3ydeHHE yUeTHBIX
JIOKYMEHTOB, KacaloIIUXCA KOJMYECTBA, MPOUCXOXKACHUS U pa3MeIIeH!s] MaTepraia; oToop
mpo0 OKpYXKawIleH Ccpenbl; W NPUMEHEHHWE JPYIHMX OOBCKTUBHBIX MeEp, TEXHHUYECKas
OCYIIECTBUMOCTh KOTOPHIX ObLIa TOATBEPXKJCHA M UCIOIB30BAHHE KOTOPHIX OBLIO
corsacoBaHo COBETOM U MOCIIE KOHCYNbTauui Mexay AreHTctBoM u Kouro.

c. B orHolleHHM IOCTyIa B COOTBETCTBUU CO CTaThel 5.b.: Bu3yanbHOe HaOmromeHue; oToop
mpo0 OKpy)KaroIel cpenabl; HCMOIb30BaHHE YCTPOWCTB ISl OOHApY)KEHHS M W3MEPEHHS
paananuy; M3ydeHe KacaloluXcs TapaHTHH MPOW3BOACTBEHHBIX M OTIPY30YHBIX YYETHBIX
JIOKyMEHTOB, M TPHUMEHCHUE JPYruX OOBCKTUBHBIX MEp, TEXHHUYECKAas OCYIIESCTBUMOCTh
KOTOPBIX OBUTAa MOATBEPXKICHA M HCIOIB30BAHUE KOTOPBIX OBUIO coriacoBaHo COBETOM H
MOCJIETYIOUINX KOHCYIbTAlMi MeK1y AreHTCcTBOM U KoHro.

d. B oTHOmIeHNN HOCTyNa B COOTBETCTBHH CO CTAaThEH 5.C.: 0TOOpP MpoO OKpykKarommieit cpeasl u
B CJIydae, eclii pe3yJbTaThl HE MO3BOJISIOT PEIIUTh BOIPOC WIH YCTPAHUTH HECOOTBETCTBHE B
MeCTe HaXOXJCHHS, OIpPEICICHHOM ATCHTCTBOM B COOTBETCTBUH CO CTaTheil S.c.,
WCTIOJb30BaHUE B 3TOM MECTE€ HAXOXACHUS BH3YalbHOTO HAOIIOJCHUS, YCTPOWCTB IS
OoOHapyXCHHS W M3MEPEHUs paguallii W MPUMEHEHUE MO COTJIacOBaHMIO Mexay KoHro u
ATEHTCTBOM JIPYTHX OOBEKTHBHBIX MED.

Cratbs 7

a. ITo mpocrbe Konro ArenrctBo m KoOHro moroBapmBaroTCS B OTHOIICHHU PETYIIHPYEMOTO
JocTyma B pamMKkax HacTosmero IIpoTokonma ¢ [enpi0 TMPeroTBPAIICHHUS PACKPBITHS
YYBCTBUTEJIBHON C TOYKHM 3pEHUS SIACPHOTO PACIpOCTpaHEHUs WH(OPMAIIUU, BBHIIOJTHCHUS
TpeOOBaHMI 0€30MacHOCTH WU (U3WYCCKOW 3alUThl WM C IIETBI0 00CCIEUYCHUS 3allUuThl
HAXOJSIIEHCS B YaCTHOH COOCTBEHHOCTH WJIM KOMMEPYECKH YYBCTBUTEIEHOUW MH(OpMAIINY.
Takue TOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIISTH ACITEIHHOCTh, KOTOpast
ABIISIETCS HEOOXOAMMON uia oOecrieueHuss YOeIWTENbHONH YBEpEHHOCTH B OTCYTCTBUHU
HE3asBJICHHBIX SIEPHOTO MaTephala W JEATEIbHOCTH B COOTBETCTBYIOIIEM MeECTe
HAXOXKJICHUS, BKJIIOYAs PEIICHHE JI000TO BOIPOCA, OTHOCAIICTOCS K MPAaBHIIBHOCTH U
MOJTHOTE MH(OPMAIUH, O KOTOPOH TOBOPUTCS B CTaThe 2, WU YCTPAHCHUE HECOOTBETCTBUS,
OTHOCSIIErocs K ATOH nH(opMaIuu.

b. KoHro moxer mpu mnpeaoCTaBICHUH WHPOPMAIUKM, O KOTOPOH TOBOPUTCS B CTaThe 2,
UHQOPMHUPOBATh ATEHTCTBO O MECTax Ha IUIOMIAJIKE WK B MECTEC HAXOXICHHUS, HA KOTOPBIX
MOJKET IPUMEHSTHCS PETYIUPYEMBIN JOCTYII.

C. I[O BCTYIJICHUA B CUITY THOOBIX H€06XOZ[I/IMBIX HOHOJ’IHI/ITCHBHHX nojoxenuii Kouro mMoxer
HpI/I6eFHYTB K PCryjiupOBaHUIO JOCTYIla B COOTBETCTBUU C MOJIOKCHUAMU ITYHKTA 4. BBIIIC.

Cratbpg &8

Huuro B HacTosieM [IpoTokosie He npensTcTByeT KoHro npeaocTaBisith AT€HTCTBY JOCTYH
K MecTaM HaxOXJEHHUS B JOMOJHEHHE K TeM, O KOTOPBIX TOBOPHUTCS B CTaThAX 5 UM 9, WM TIPOCHUTH
ATEHTCTBO O MPOBEJEHHUH AEATEIFHOCTH MO MMPOBEPKE B KOHKPETHOM MECTE HaXOKIECHUS. ATEHTCTBO
HE3aMEeIJIUTENBHO MPUIAraeT BCe pasyMHbIC YCUIIUS JUIsl OCYUICCTBICHUS ACHCTBUI B COOTBETCTBUU C
TaKOH MPOCHOOH.



Cratpg 9

Konro mpemocraBisier ATEHTCTBY JOCTYH K MeCTaM HaXOXJICHUs, OMNpeAeICHHBIM
AreHTCTBOM I 0TOOpa MPOO OKPY’KAIOIIEH Cpembl Ha OOIIMPHON TEPPUTOPHH, MPH YCIOBHH, YTO
eciii KoHTo He iMeeT BO3MOXHOCTH TIPEIOCTABUTh TaKOW JIOCTYIL, TO KOHTO mpunaraet Bce pa3yMHbIe
yCWIIUSL JJI yIOBJIETBOPEHUS TpeOOBaHMU ATEHTCTBA B alIbTEPHATUBHBIX MECTaX HAXOXKICHUS.
ATEHTCTBO HE 3ampalinBaeT TaKOW JOCTYH IO TE€X IOp, MOKa OTOOp MpOo0 OKpYyKarolieH cpeabl Ha
OOIIUPHOW TEPPUTOPUH U TPOIEAYPHBIE MEPHI ISl €ro MPOBEAcHUS HE 0100peHsl COBETOM M HE
MPOBEJICHBI KOHCYJIBTAIH MEKIAY AreHTcTBOM 1 KoHTO.

Cratps 10

ArentctBo nHpopMupyet KoHro o:

a. HCHTCHBHOCTI/I, OCYIHeCTBHeHHOﬁ B paMKaxX HaCTOALIETO HpOTOKOHa, BKJIrO4as ACATCIbHOCTH B
OTHOIIICHUH JTFOOBIX BOIIPOCOB HUJIN HCCOOTBCTCTBHﬁ, KOTOPBIC ATEHTCTBO JOBCJIO 10 CBCACHUA
KOHFO, B Ipcaciax MECTUACCATU JHEH 1ocie OCYIICCTBJICHUA ATCHTCTBOM 3TOH
ACATCIIBHOCTH.

b. PC3YHI>TaTaX JACATCIBHOCTH B OTHOLICHUU JIFOOBIX BOIIPOCOB HJIN HeCOOTBeTCTBHﬁ, KOTOpPBIC
AreHTCTBO JOBCJIO OO CBCIACHUS KOHFO, 10 BO3MOXKHOCTH CKOpEC, HO B TIF000M cjJiydyac B
TCUCHUC TpUALATH Z[Heﬁ IMOCJIC MOJIYUCHHUA ATCHTCTBOM 3THX PE3YJIbTATOB.

C. BI:IBO,I[EIX, KOTOpBIC OHO CACIAJIO B PC3YJIbTATC cBOCH JACATCIBHOCTH B COOTBETCTBHU C
HaCTOAIIUM HpOTOKOJ'IOM. Takue BbIBOABI MPEAOCTABIIAIOTCA CKECTOAHO.

HA3BHAYEHUME UHCIIEKTOPOB ATEHTCTBA

Cratpa 11

a. 1) I'enepaneHeiii mupektop yBemomisieT KoHro o6 yrBepxkacHuu CoOBETOM JF0O0TO
JIOJDKHOCTHOTO JiMlla ATEHTCTBA B KaueCcTBE MHCIEKTOpa 1o rapantusiM. Eciu Konro
HE M3BEMIacT | eHepallbHOTO JUPEKTOpa O CBOEM OTKIOHEHHH TaKOTO JIOHKHOCTHOTO
JTuIla Kak WHCHekTopa ais KOHro B TeueHHWE TpeX MECSIEB TOCe TONYYCHUS
yBeAoMIIeHH 00 yTBepxkaeHUH COBETOM, WHCIEKTOp, O KOTOPOM TakuM 00pa3oM
yBeaomiena KoHro, cunraercs Ha3HaueHHBIM B KOHT0;

i) ['enepanbHBIA AUPEKTOpP, ACHCTBYS B OTBET Ha Npock0y KoHro mmm mo cobcTBeHHOM
MHHULIMATHBE, He3aMeAInTenbHo nHpopMupyeT KoHro 00 oT3biBe Ha3HauSHHS JTH000TO
JIOJDKHOCTHOTO JIMIIAa B KadecTBe MHCIeKTopa 11 Konro.

b. YBenomieHue, 0 KOTOPOM TOBOPUTCS B IIYHKTE a. BBIIIE, CUMTAeTCs MonydeHHbIM KoHro
yepe3 CeMb JHEH Tocie [aThl HaIpaBleHUS ATEHTCTBOM Takoro ypemomuieHHs KoHro
3aKa3HOW KOPPECIIOHEHIIUEH.

BU3bI
Cratps 12

Konro B TedeHne omHOTO MecsAla TIOCiIE TOIYYeHHs 3ampoca 00 3TOM B Ciydae
HEOOXOIMMOCTH TIPEAOCTABIAET YyKa3aHHOMY B TaKOM 3alpoce Ha3HAUYCHHOMY HHCIEKTOPY
COOTBETCTBYIOIINE MHOTOKPATHBIC BBE3IHBIC/BBIC3IHBIC W/WIM TPAaH3UTHBIE BU3BI, KOTOPHIE
obecrievyaT WHCIEKTOPY BO3MOXHOCTh Bhe3Jla W mpeObiBaHWs Ha Tepputopur KOHTO B IINIsIX
BEITIOTHEHUS ero/ee pyHKui. JtoObie TpeOyeMble BU3bI ACHCTBUTEIBHEI B TCUCHHE HE MEHEE OJTHOTO
roJia ¥ B CIy4ae HeoOXOAMMOCTH BO30OHOBIISIFOTCS Ha TIEPUO]T Ha3HAUYCHUS HHCIIEKTOpa B KoHTO.



JOINIOJTHUTEJIBHBIE ITOJIOKEHUA

Cratbs 13

B tex ciydasx, korma KoHro wim ATEHTCTBO YKa3bIBAIOT HA HEOOXOAUMOCTH ONPEACIUThH B
JIOTIOTHUTENBHBIX TTOJIOKCHISIX, KAKHM 00pa3oM CIeAyeT MPUMEHSATh MEPhI, U3JI0KCHHBIC B
HactodmeMm IIporokone, KoHro um ATrEeHTCTBO COIJIacOBBIBAIOT Takue JlOMOJHUTENbHbIE
MIOJIOXKEHUST B TEUCHHE ICBSIHOCTA JHEH ITOCIEe BCTYIUICHUS B CHUTy HacTtosmiero IIporokoma
WM, B TEX CIIy4asx, KOT/Ia yKa3aHUue Ha HEOOXOAMMOCTh TaKuX J[OMOTHUTEIHHBIX MOJIOKESHUH
JlaeTcsl Toclie BCTYIUICHUS B cuily Hacrosmero Ilporokona, - B TeueHUE NEBSHOCTa IHEH
MOCJIE JAThl TAKOTO YKA3aHUS.

Jlo BCTymieHUS B CHIIy JIOOBIX HEOOXOMMMBIX JOTIOMHUTENHHBIX TOJOKCHUH ATEHTCTBO
MMEET MPaBO MPUMEHSATH MEPHI, U3JI0KEHHBIE B HacTosmeM [Iporokore.

CUCTEMBI CBA3HU

Cratps 14

Konro maer paspermenue ATEHTCTBY CBOOOIHO WCIOJNB30BAaTh IS CIY)KEOHBIX IIeieH
CHCTEMBI CBA3M MEXAy UHCIeKkTopaMu AreHTcTBa B KoHro u LleHTpaibHBIMU yUpeKICHUIMU
ArentrctBa w/wim PernonanbHbIMEH OMFOpO, BKIIIOYAsl TMEpenadyy B HEABTOHOMHOM WIIU
ABTOHOMHOM PEXUMe MH(POPMAIINH, TTOCTYIAIONICH OT YCTPOWCTB ATCHTCTBA ISl COXPaHCHUS
W/WKM HAOIOCHUS WM TSI M3MEPEHHUM, U 00eCIIeUnBaCT 3allUTy TaKOM CBSI3U. ATCHTCTBO
mociie KOoHCynbTamuii ¢ KoOHro wmMeeT TpaBO HCIIONB30BaTh yCTAHOBJICHHBIC HaA
MEXyHapOJIHOM YPOBHE CHCTEMEBI IIPSIMOM CBSI3H, BKITIOUAsI CITyTHUKOBBIE CUCTEMBI M APYTHE
BUJBI JANbHEH CBs3W, He ucmnonb3dyeMbie B Konro. Ilo mpochbe Konro wimu AreHTCTBa
MOJIPOOHOCTH, KAacaloluecsl OCYIICCTBICHUS 3TOT0 IyHKTa B OTHOIICHWW IEpelayd B
HCAaBTOHOMHOM WJIA aBTOHOMHOM pEXUME HH(POPMANNHU, TOCTYMAKOMEH OT YCTpOMCTB
AreHTCTBa Il COXpaHCHUS HW/WIM HAOJIOACHUS HWIM IS W3MEPCHHH, ONPEIACIIIOTCS B
J1OTTOTHUTEIBHBIX MTOJOKCHUSX.

IIpu ycTaHOBIeHUH CBSI3M U Iepeaade HH(popMannm, Kak 3TO MPeIyCcMaTPUBAETCS B IyHKTE a.
BHIIIIC, HAJUICKAIIMM 00pa3oM yUYUTHIBACTCS HEOOXOAMMOCTH OOECICUYCHUS 3allHThI
uHpOpMAIUH, SBISIONIECS OOBEKTOM COOCTBEHHOCTH, WIIM KOMMEPYECKH YYyBCTBUTEIBHOM
uHpOpMAIMK WM TOoW WH(OpMANUKU O KOHCTPYKIMHU, KOTopyr KoHro cumraer ocobo
YyBCTBUTEIHHOM.

3AIATA KOHOWIEHIIMATHHON NH®OPMALIMHA

Cratpg 15

ATEHTCTBO TMOJIEPKUBAET CTPOrHM pexuM obecrnedeHuss 3(G(EKTUBHON 3alluThl  OT
PacCKpBITHSI KOMMEPYECKHX, TEXHOJOTHMYECKMX W TPOMBIIUIEHHBIX CEKPETOB W JIPYToi
KOH(QUACHIMAIBHON HH(OpMaIMU, KOTOpas CTAHOBUTCS €My H3BECTHOM, BKIIIOUYAs TaKYHO
WHGOPMAIUIO, KOTOpas CTAHOBHUTCS W3BECTHOH ATEHTCTBY B XOJI€ OCYIICCTBICHUS
Hacrosero [IpoTokona.

PC)KI/IM, 0 KOTOPOM TIOBOPUTCA B IIYHKTC a. BBIIIC, BKIIFOYAC€T, B YaCTHOCTHU, ITOJIOKCHUS,
OTHOCANIHUECA K:

1) Oo0IMM TPWHIMIIAM W CBSI3aHHBIM C HHMH MepaM II0 OOparieHwio ¢
KOH(UIeHINAIEHON HH(pOpManueii;



i) yCIOBUSAM  HaliMa TepCOHana, KacalollUMci 3allUThl  KOH(QUACHIHAIbHOU

uHbOpMAIUH;
1i1) mporenypaM B CiIydasX HApYIICHWA WA  [PEATOoaracMplX  HapyIICHHMA
KOHGUACHIINATBHOCTH.

PexxuMm, O KOTOpOM TOBOpUTCS B IIYHKTE a. BBIIIE, YTBEPXKIAETCS M MEPHOAMUYECKU
paccmatpuBaeTcst COBETOM.

NNPUJIOKEHUA

Cratba 16

[Ipunoxkenuss k HacrosmeMmy [IpoTokoNy SBISIOTCS €r0 HEOTHEMJIEMOM 4YacThio. 3a
HCKITIOUCHUEM TIieJied BHeceHus mompaBok B Ilpunoxenus, tepmun "lIpoTokon", kKak OH
yImoTpeOssieTcss B HACTOSINEM JIOKYMeHTe, o3HaudaeT [Iporokon u [IpuitoskeHHs, BMecCTe
B3ATHIC.

B nmepeuens BUAOB AeATEIBHOCTH, YKa3aHHbIX B [Ipunoxkenun I, u nepedyeHs 060pynoBanus u
Mmarepuaia, ykazaHHbIX B I[lpunoxenun I, CoBeToM MOrYT BHOCHUTBHCS TONPABKU TI0
pexoMeHaanuu co3nanuoit CoBeToM pabouei rpyIbl 3KCTIEPTOB OTKPHITOro cocTaBa. Jlrobas
TaKas IOIpaBKa BCTYNAET B CHIIy Yepe3 YeThIpe MecsIa nocie ee npuHATHsS COBETOM.

BCTYIUIEHHME B CHLJ1Y

Cratps 17

Hacrosmmit Ilpotokon BcTymaer B cuily B JeHb, Korja AreHTcTBO mnoiaydutr oT Kouro
MUCEMEHHOE YBEJIOMIICHHE O TOM, YTO 3aKOHOJATENILHBIE W/WITH KOHCTUTYIIMOHHBIE TPEOOBAHUS
Konro, HeoOXoaMMEbIE I BCTYIUICHHUS B CHITY, BBHITIOJTHEHBI.

Komnro mosxer B moboe Bpems A0 TOro, Kak HacTosuii [IpoToKos BCTYNHUT B CUITy, 3asiBUTbH, YTO
Konro Oyzaer npuMeHsTs HacTosuid [IpoTokon Ha BpeMEHHON OCHOBE.

['eHepabHBIN JUPEKTOP He3aMeTUTENHHO UHHOPMHUPYET BCE TOCYIAPCTBA - WICHB ATEHTCTBA
0 JrI000M 3asBIICHWH O MPUMEHEHWH HacTosmiero lIpoTokona Ha BpEMEHHON OCHOBE M O €r0
BCTYIUICHHH B CHITY.

OIMPEAEJIEHUS

Cratps 18

Hns neneit Hacrosero [Iporokona:

OtHocsmmecs K _sICPHOMY TOIUIMBHOMY IMKJIY HAYYHO-MCCIIEIOBATEIBCKHE ¥ OIBITHO-
KOHCTPYKTOPCKHE pabOThl O3HAYAIOT JEATEIBHOCTb, KOTOpas KOHKPETHO OTHOCHTCS K
JTr000MY acleKTy pa3pabOTKH MpoLecca HiIM CUCTEMBI JTF000T0 U3 CIIETYIOLIEro:

- KOHBEPCHU SIZCPHOTO MaTepraa,
- oOorareHus sepHOTO MaTepraa,
- W3TOTOBJICHUS SJICPHOTO TOILIVBA,
- PEaKTopoB,

- KPUTHIECKUX COOPOK,

- nepepaboTKH SIEPHOTO TOTUTUBA,

- 00pa®oTKM (He BKJIIOYAs TNEPEYNMaKOBKM WM KOHAWIIMOHHPOBAHUS, HE
NpEyCMAaTPHUBAIONICTO — pa3jie]iCHUs] DJJIEMEHTOB, JUISI  XpPaHEHUsS  WIH
3aXOpPOHEHHUsSI) OTXOJIOB CPEJHEr0 WM BBICOKOTO YpPOBHS aKTUBHOCTH,
CoJIepKaIINX TUTYTOHHM, BRICOKOOOOTAIEHHBIA YpaH Wik ypaH-233,
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HO HC BKJIIIOYAIKOT ACATCIBHOCTH, OTHOCAIIYIOCA K TCOPCTUYCCKUM HIIN (byHI[aMeHTaJ'H:HBIM
Hay4YHBbIM HMCCJICAOBAaHUAM HJIM K HAYYHO-UCCICAOBATCIBCKUM U OIIBITHO-KOHCTPYKTOPCKUM
pa60TaM 1o IIPOMBIIIIICHHBIM IIPUMCHCHUAM pPagnou30TOIIOB, MCIHUIIMHCKUM,
TUAPOJIOTHYECKUM U CEIIbCKOXO3IUCTBEHHBIM IIPUMCHCHUAM, HU3YUCHHUIO MOCJICACTBUN IS
340pPOBbA U Opr)KaIOH_ICﬁ Cp€Abl U IO YCOBCPIICHCTBOBAHUIO TCXHUYCCKOT O O6CJ'Iy)KI/IBaHI/I}I.

Ilnomanka oO3HAYaeT TEPPUTOPHUIO, TpaHULBI KOTOpoM  ompeneneHsl Konro B
COOTBETCTBYIOIICH WH(GOpMAIMK O KOHCTPYKIIUM YCTAHOBKH, BKJIIOYas OCTAHOBIICHHYIO
YCTaHOBKY, a TaK)Ke€ B COOTBETCTBYIOIICH HH(POPMAITUN O MECTE HaXOXKIEHUS BHE YCTAaHOBOK,
rae oOBIYHO HCIIONB3YETCs SACPHBIN MaTepHall, BKITIOYAs 3aKPBITOE MECTO HAXOXKIICHUS BHE
YCTAaHOBOK, TIIC€ paHEE HCIOJIB30BANICA SIICPHBIM Martepuand (KOTOpPBIE OTrPaHUIMBAIOTCS
MECTaMH HaXOXKJCHHS, TAC UMEIOTCS TOpSYHe KaMephl WIH OCYIIECTBISIIACH ACSITCIHHOCTD,
CBs3aHHAs C KOHBEpCHEH, OOOralieHueM, HM3TOTOBJICHHEM WIH TEpPepa0dOTKON TOIUIMBA).
[Tnomanka BKITOYaeT TakkKe BCe OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTHIMU BEIIIIC
YCTAaHOBKOM WM MECTOM HaXOXKICHHUSA, C IIENbI0 TPEJOCTABICHUS WA HCIOIH30BAHUS
CYIIECTBCHHBIX CPEACTB OOECIeUeHHs, BKIIOYas:  TOpsSIde Kamephl IIa o0paboTKu
00JTydeHHBIX MaTEepPHAIIOB, HE COACPIKAIIMX SACPHBINA MaTepral; YCTaHOBKHU JJIsT 0OpabOTKH,
XpaHEHUs] U 3aXOpOHEHHUS OTXOJOB; a TaKXKe 3JaHus, CBSA3aHHBIE C COTJIACOBAHHOM
JIeSTEIIbHOCTEI0, OTIpe/ieIcHHON KOHT0 B COOTBETCTBHU CO CTaThel 2.a.1V) BHIIIIE.

CHATas ¢ SKCIUTyaTallMd YCTAaHOBKA WM CHATOE C JKCIUTyaTallMd MECTO HAaXOXKICHHS BHE
YCTAaHOBOK O3HAYAIOT OOBEKT WIIM MECTO HAXOXKJCHHS, HA KOTOPBIX JIEMOHTHPOBAHBI WIIN
C/IeTlaHbl HEMPUTOJHBIMHA K OKCIUTyaTallid OCTAaBIIMECS KOHCTPYKIIMH W 00Opy/IOBaHUE,
BaXHBIE I ee(ero) WCIONb30BaHUsA, TaK YTO OHA(OHO) HE HCIIONB3YETCS ISl XpaHEHUS
SIIEPHOTO MaTepualia W HE MOXKET Jalice HCIIOJB30BaThCS Il OOpamieHHsl C SACPHBIM
MaTepUaIoM, ero 00pabOTKH UITH HCITOJIL30BaHUS.

OcraHoBICHHAs YCTAHOBKA WM 3aKPBITOE MECTO HAaXOQKJEHHsS BHE YCTAaHOBOK O3HAYaIOT
00BEKT WM MECTO HaXOXKICHHS, DKCIUTyaTaIlisl KOTOPHIX MpEeKpaimieHa U U3 KOTOPBIX U3BAT
SAJIEPHBII MaTepra, HO KOTOPBIE HE CHATHI C AKCILTyaTalllu.

BricokooborameHHbIi ypaH 03Ha4aeT ypaH ¢ oborameHneM o u3oTomy ypaH-235 20% wmu
BEIIIIC.

OT1060op npob OKpy*karoliel cpelibl B KOHKPETHOM MECTe HaXOXJICHUs O3Ha4yaeT OTOOp mpod
OKpYyXaroled cpenbl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TOYBBI, 3arps3HCHHI) B
OTIpeIeJICHHOM ATEHTCTBOM MECTE€ HaXOXKICHHUS M HEMOCPEACTBEHHOW OJIM30CTH OT HETO ¢
IIEJIBI0 COMCUCTBHS ATEHTCTBY B TIOJTOTOBKE BBIBOJOB OO0 OTCYTCTBHH HE3asBICHHBIX
SIIEPHOTO MaTepraja WId SASPHON ACITSIBHOCTH B ATOM OMPEICTICHHOM MECTE HaXOXICHIS.

Ot6op mnpo0 OKpykawIel cpenapl Ha OOMIMPHOW TEPPUTOPHHM O3HA4YaeT OTOOp Mpod
OKpYyKaroled cpenbl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TOYBBI, 3arps3HCHHI) B
psle OIpeNeleHHBIX ATCHTCTBOM MECT HAaXOXJICHUS C LENbI0 COJEHCTBHS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHU HE3asSBICHHBIX SJIEPHOTO MaTepualia WU SJICPHOM
JIeSITeIIbHOCTH Ha OOIIUPHON TEPPUTOPHHU.

SlnepHbIit MaTepHall COTIIACHO OTIPEICIICHHIO, TAaHHOMY B cTaThe XX YcTaBa, 03HA4aeT 000
UCXOJHBI MaTepuan WIH JIO00H CHElUalbHBIA pPACHICIUISIONIMICS MaTtepuan. TepMuH
"HCXOAHBIA MaTepuan" He JOHKEH TOJIKOBATHCSA KaK MPUMEHSIOIUNCA K pyAe WIH OTXO0JdaM
pynel.  Jlroboe ompexnencHue, nanHoe COBETOM B COOTBETCTBHHM CO CTaThei XX YcraBa
ATeHTCTBa TOCiIe BCTYIDICHUS B CHITy HacTosmiero [IpoTokoia, KOTOpoe pacuIupsieT CIHCOK
MaTepHAIOB, CYUTAIOIINXCS WCXOIHBIM MaTepHAJOM WU CHCIUATBHBIM PaCIICTIISIOMIAMCS
MaTepHaiOM, BCTYIAeT B CHIYy B COOTBETCTBHM C HACTOSIIUM I[IpOTOKOJIOM TOJBKO ITOCIHE
npusatus Koxro.
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YcraHOBKa 03HAYACT:

1) peakTop, KPUTHICCKYI0 COOPKY, 3aBOJ 10 KOHBEPCHH, 3aBOJ[ 0 H3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAHOBKY, YCTAaHOBKY JUIS pa3/IeleHUs] W30TONOB WIIH
OTJICNFHOE XPAaHUITUIINE; WITH

i) nr000e MECTO HaxOXKIEHHs, TAe OOBIYHO HCIIONIB3YETCS SINEPHBI MaTephanl B
KOJINYECTBAX, IPEBBIMIAIOIINX OA1H Y3PPEKTUBHBINA KUIOTPaMM.

MecTo HaXxOXJICHUs BHE YCTAHOBOK O3HAYACT JIFO0O0M 00BEKT UM JII000€ MECTO HaXOXKIACHUS,
KOTOpBIE HE SIBISIOTCS YCTAHOBKOW, W TZ€ OOBIYHO HCIIONB3YeTCs SAEpHBIA MaTepuan B
KOJINYECTBAX, PABHBIX OHOMY () (HEKTUBHOMY KWJIOTPaMMYy HITH MEHEe.
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COBEPIIEHO B aByx 5K3eMIUIspax, KaKAbIH HA (PaHIy3CKOM M aHTJIIMHCKOM S3BbIKaX, IpuueM oba
TEKCTa PaBHO ayTCHTUYHBI.

3a PECITYBJIUKY KOHI'O 3a MEXXIYHAPOJTHOE ATEHTCTBO
11O ATOMHOUM SHEPT

(ITonmmce) (ITommmce)

bazwmms Ukya06e Tomuxupo Tanuryun

MUHUCTp UHOCTPAHHBIX J1ET 3amectuTenb ['eHepaabHOro JUPEKTOpa

Mecro: bpazzaBunb Mecrto: Bena

Hata: 23 mapra 2010 roga Hata: 13 anpens 2010 roga
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iii)

vi)

vii)

viii)

NNPUJIOKEHUE 1
IEPEYEHb BUJIOB JEATEJIBHOCTH, O KOTOPBIX 'OBOPUTCA

B CTATBE 2.a.iv) HACTOAIIETI'O ITPOTOKOJIA
Uzroroenenne poTopHBIX TPYO JUIs EHTPUPYT WM cOOpKa ra30BbIX IIEHTPUQYT.

Poropable TpyOb! At neHTpUGYr 03Ha4Yal0T TOHKOCTEHHBIE IMJIMHAPHI, OMHUCAHUE KOTOPBIX
npuBezaeHo B pazaene 5.1.1 b) [Ipunoxenus 11.

l'a3oBbie 11eHTpUGYrH 03HAYAIOT LEHTPUQYTH, OMUCAHUE KOTOPHIX MPHUBEICHO BO BBOJAHOM
3ameuaHu K pasaeny 5.1 Hpunoxenus I1.

Msrorornenne mudPpy3nOHHBIX 0aphepoB.

Jubdy3uoHHble 0apbepbl O3HAYAIOT TOHKHE IIOPUCTHIC (DHIBTPHI, OIMHCAHHE KOTOPBIX
npuBeeHo B pasnene 5.3.1 a) [Ipunoxenus 1.

W3rorosnenue unun c6opKa CHUCTCM, UCTIOJIB3YIOIIUX JIA3CPHhI.

CucTeMbl, HCNONB3YIOUIME Ja3epbl, O3HAYalOT CHUCTEMBI, BKIIOYAIOIIAE TE IPEIMETHI,
ONMCaHue KOTOPBIX NMpUBeaeHO B pasnene 5.7 Ipunoxenns 1.

Usroroenenne wiM cOOpKa DIIEKTPOMATHUTHBIX CETapaTopoB U30TOIOB.

OJIEeKTPOMAarHUTHBIE CEMapaToOpPhl H30TOMOB 03HAYAIOT T€ MPEIMETHI, O KOTOPBHIX TOBOPUTCS B
pasnmene 5.9.1 Ipunoxxenus Il 1 koTophie comepKaT UCTOYHUKH MOHOB, OIMCAHUE KOTOPHIX
npuBesieHo B paszaene 5.9.1 a) Ilpunoxenns I1.

W3rorosnenue unun c6op1<a KOJIOHH WUJIK SKCTPAKIIUOHHOTO O60pyZ[OBaHI/I}I.

KOJOHHBI MM IKCTPAKIIMOHHOE 00OPYNOBAHUE O3HAYAIOT T€ MPEIMETHI, OMMMCAHUE KOTOPHIX
MpUBEACHO B pasnenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus I1.

W3rotoBjicHHe pa3deaUTEIbHBIX COIEI HIM BHUXPEBBIX TPYOOK IS a’pOJAMHAMHYECKOIO
oOoramieHus.

PaznenutensHple comla WM BUXPEBbIE TPYOKM M adpoAMHAMHUYECKOIO OOOralleHus
O3HA4yaloT pa3leNIUTebHbIE COIUIa M BUXPEBbIE TPYOKH, ONMCAHHE KOTOPBIX IIPHUBEICHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

W3rorosnenue unun c6opKa CHUCTCM I'CHCpAIUA ypaHOBOﬁ IJ1a3MBbI.

Cucrempl TeHepallii YpaHOBOW MJa3Mbl O3HAa4alOT CHCTEMBI JUIsl TEHEpPAllMM YPaHOBOU
IU1a3MBl, OMTMCaHUE KOTOPBIX MpHUBENEHO B pa3zaene 5.8.3 [Ipunoxenus 1.

Wsrorosnenue IUPKOHUCBLIX Tp}/'6

LupkoHueBble TPyObl O03HAYAIOT TPYOBI, OMHCAHUE KOTOPBIX NpHUBENEHO B paszzeie 1.6
IIpunoxenus I1.

IIpon3BOACTBO MIIM TIOBBIIIEHUE KaueCcTBa TAXKEION BOJBI WU AEHTEPUSL.

Tsoxenas Bojga WM JEWTEpUil O3HAUYAIOT NEHTEepHid, TXenylo Boay (OKcHp HeiTepus) u
nr00oe Apyroe CoeAMHEHHE NeHTepus, B KOTOPOM OTHOIIEHHE 4YUCIIa aTOMOB JeiTepus K
YUCITy aTOMOB Bosiopoaa npesbimraet 1:5000.



x1)

xii)

xiii)

Xiv)

XV)

Usroroenenue rpaduta saepHON YUCTOTEHL.

[padur snepHOW 4YHCTOTBHI O3HA4YaeT TpaduT, ypOBEHb HYUCTOTHI KOTOPOTO BEINIE, YEM
5 MHJUIHOHHBIX YacTeil GOPHOro SKBHBAIICHTA, a INIOTHOCTH MpeBbimiaetT 1,50 r/ca’.

M3roToBineHre KOHTCHHEPORB IJIs 00JTydIeHHOTO TOILINBA.

KOHTCﬁHeD JJISL 06J'IV‘1€HHOF0 TOIUIMBA O3HAYaCT EMKOCTb JIsI NIEPCBO3KU W/ UIn XpaHCHUA
O6J'Iy‘l€HHOF0 TOILJIMBA, O6CCH€‘-II/IBaIOI]_[y10 XUMUYCCKYIO, TCIJIOBYIO W pPaAUALIMOHHYIO
3aI1Ty, a TAaKXKEC OTBOJ TCILIA paciiaZia BO BpEMs NEPEMCIICHU A, ICPCBO3KU U XpPaHCHUS.

M3rotopiieHnE peakTOPHBIX YIPABISIONIMX CTEPKHEM.

PeakTopHble ynpaBisionife CTEpHH O3HAYAIOT CTEPXKHH, ONMCAHHE KOTOPHIX MPUBEICHO B
pasnene 1.4 Ilpunoxenus I1.

Wsrorosnenune 6€30MacHBIX C TOUKU 3pCHUA KPUTUIHOCTHU 0akoB U PE3CPpBYyapoOB.

BesonacHele ¢ TOYKHM 3peHUs KPUTUYHOCTU Oakd W pe3epByaphl 03HAYAIOT T€ NPEAMETHI,
ONMCaHNE KOTOPBIX MPUBEJEHO B paznenax 3.2 u 3.4 Ilpunoxenus I1.

W3roroBienre MamvH ajist pY6KI/I O6HyT-IeHHI>IX TOIINTMBHBIX 3JICMCHTOB.

Mamunbel i pyOKHM  OOJYYCHHBIX TOIUTMBHBIX 3JEMEHTOB O3HAYarOT 000pyIdOBaHWE,
OTHMCaHNe KOTOPOro npuBeneHo B pasznene 3.1 Ipunoxenus 1.

CoopyrkeHHe ropsunx Kamep.

lopsure kamepbl O3HA4YalOT KaMmepy WM COEAMHEHHBIE MEXIy co00i Kamepbl o0IInM
00beMOM He MeHee 6 M, CHaG)KCHHBIC 3aIUTOM, PABHONW WM IPEBBIIIAONICH SKBHBATICHT
0,5 M 6GeTOHA MIOTHOCTHIO 3,2 T/cM® WM Gojee, YKOMILIEKTOBAHHBIE OGOPYIOBAHHEM IS
IPOBEJIEHHS ONEpaLUil ¢ UCIIOIb30BAHUEM JUCTAaHIIMOHHOIO YIIPABJICHUS.




1.1.

1.2.

NPUJIOKEHMUE 11

HNEPEYEHB COI'JTACOBAHHOI'O OBOPYJIOBAHUSA N
HEAJEPHOI'O MATEPUAJIA VIS OTYETHOCTH OB OKCIIOPTE "
HUMITIOPTE B COOTBETCTBHUM CO CTATBEM 2.a.ix)

PeakTopbl U peakTopHOE 000py/10BaHUe

KoMmiiekTHbIE SIICPHBbIC PEAKTOPbI

SlmepHble  peakTOpbl,  CIIOCOOHBIE  paboTaTh B pPEXHUME  KOHTPOIHUPYEMOM
CaMOTIOJIJIEP)KUBAIOIIEHCS I1IEMHON peakuuu JeJeHUs, HCKIIoYash peakToOpbl HYJIEBOU
MOIITHOCTH, KOTOPBIE OMPEAEISAIOTCS KaK pPEaKTOpbl C MPOEKTHBIM MaKCHMaJIbHBIM
YpPOBHEM MPOU3BOACTBA MIIyTOHUA, HE IpeBbimaomuM 100 rpamMMoB B TOSI.

[NOACHUTEJIBHOE 3AMEYAHUE

"SnepubIit peakTop" B OCHOBHOM BKJIIOUACT Y3JIbI, HAXOJAIIUECS BHYTPH KOPITyca
peakTopa WM HETMOCPEACTBEHHO MPHUMBIKAIOIIUE K HEMy, 00OpyJIoBaHUE, KOTOpPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTUBHOW 30HE, M KOMIIOHEHTHI, KOTOPHIC OOBIYHO
COJICPIKAT TEIUIOHOCUTENh MEPBOTO KOHTYpa aKTUBHOW 30HBI PEAKTOpa, WU BCTYHAIOT C
HUM B HETIOCPECTBCHHBIH KOHTAKT WU YIPABIISIOT VM.

He npennonaraercst UCKIIOYEHUE PEAKTOPOB, KOTOPBIC HAJICKAIUM 00pa30M MOTIH OBl
MOJIBEPTHYTHCS MOAU(MUKAINU JIJIsi TPOU3BOJICTBA 3HAYHUTEIHHO OOJBIIETO KOJUYCCTBA,
yem 100 rpaMMOB IUTYyTOHHS B Toj. PeakTopbl, npeaHa3HadYeHHBbIC IS JIJIUTEIbLHOU
IKCIUIyaTalli Ha 3HAYUTCIIBHBIX YPOBHSIX MOIIHOCTH, HE3aBHCHMO OT CTEHCHH HX
BO3MOKHOCTEH IPOM3BOCTBA IIYTOHUS, HE PACCMATPUBAIOTCS Kak "pEaKkTOphbl HYJIEBOM
MOIITHOCTH".

PeaKTopHLIe Kopmyca BbICOKOI'0 1aBJICHUSA

Mertamndeckue KopIryca B c60pe HJIN UX OCHOBHBIC YaCTH 3aBOJICKOI'O HM3T'OTOBJICHUA,
KOTOpPBIC CICHUATIBHO MNPE€AHA3HAYCHbI WM IIOATOTOBJICHBI 1A PasMCIICHUSA B HUX
aKTHUBHOM 30HBI AACPHBIX PCAKTOPOB, KAK OHHU OIPCACICHBI B IIYHKTC 1.1. BBIIIIC, H
CIIOCOOHBIE BBIACPKUBATH pa6oqee JAaBJICHUEC TCIIJIOHOCUTCIIA ICPBOI0 KOHTYpaA.

[TOACHUTEJIbBHOE 3AMEYAHUE

BepxHsist mmuTa Kopityca BBICOKOTO JIaBJICHHS PEakTopa OXBATBIBAETCS MyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOT0 U3rOTOBJICHHUS], YACTh KOPITYCa BHICOKOTO JIABJICHUSI.

BHyTpeHHue wactm peakropa (HampuMmep, IOUICPKUBAIOIINE KOJOHHBI M  IUIHTHI
AaKTUBHOW 30HBI W JPyrHe BHYTPCHHUE YacTH KOPIyCa, HAIMPABISIONIUE TPYOBI IS
PETYNHPYIOIIUX CTEPIKHEH, TEIJIOBBIE 3KpaHbI, MEPETOPOJKH, TPYOHBIEC pEIICTKH
AKTUBHOW 30HBI, TUIACTHHEI Tud(dy30opa U T.I.) OOBIYHO IMOCTABISIOTCS IMOCTABIIUKOM
peaktopa. B HEKOTOpBIX ciydasx OmNpeieliCHHbIE BHYTPEHHHE OIOPHBIC KOMITOHEHTHI
BKITFOYAIOTCSl B M3TOTOBJICHUE KOPITyCa BBICOKOTO JNABJCHUS. TU NPEIAMETHI SBISIOTCS
JIOCTATOYHO BAXHBIMH C TOYKH 3peHHsS OE30MacCHOCTH WM HAJECKHOCTH OSKCIUTyaTaIliH
peakTopoB (M CIEAOBaTENIEHO, C TOYKU 3PCHHS TapaHTUHHBIX 00SA3aTENbCTB H
OTBETCTBEHHOCTH ITOCTABIIUKA PEAKTOpa), YTOOBI WX TMOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIIEHUs O MOCTAaBKE CaMOT0 peakTopa He cTtajia Obl 00BIYHON mpakTukoil. [lo3aromy,
XOTSl OTHeNbHas TIOCTaBKa OJTHUX YHHUKAIBHBIX, CIEIHATBHO TPEJHA3HAYCHHBIX U
MOJITOTOBJICHHBIX, BaXKHBIX, KPYIMHBIX W JOPOTOCTOSAIIMX MPEAMETOB HE 00s3aTelbHO
OyzeT paccMaTpHBAThCS KaK BRITIAfAroNIas u3 chepsl HHTEPECOB, TAKOW CIIOCOO TTOCTaBKU
CUHMTAETCS MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MauuHsl 1J15 3arpy3KH U BHITPY3KH PeaKTOPHOI0 TOILIMBA

ManunyisaTopaoe 000pyaOBaHKE, CIENHATBHO MpeAHa3HAuYCHHOE WM TOJTOTOBICHHOE
JUTSL 3arpy3KH WJIM U3BIICYCHHS TOILIMBA M3 SIIEPHBIX PEAKTOPOB, KaK OHH OMpEIENICHBI B
myHKTe 1.1. BbIIIE, KOTOpOE MOXKET HCIIOIB30BATHCS, KOTAA PEAKTOp HAXOMUTCS TIOJ
HATPY3KOW, WM  OO0NajacT  TEXHUYSCKUMHU  BO3MOXHOCTSMH  JUIS  TOYHOTO
MO3ULMOHUPOBAHUS WM  OPUCHTUPOBAHMS,  TO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTAHOBJICHHOM DPEaKTOpE CIIOKHBIC PAa0OTHI MO MEperpy3ke TOIUIMBA, NMPU KOTOPBIX
00BIYHO HEBO3MOKHBI HEMTOCPEICTBEHHOE HAOIIOACHNE MITH TIPSMOM TOCTYT K TOTUTUBY.

PeaxTopHble ynpaBasomme cTepKHA

CTep)KHI/I, CIICIUAJIBHO TMPCAHA3HAYUCHHBIC HJIM TIIOATOTOBJICHHBIC I YIIPABJICHUA
CKOPOCTBIO PCAKIHNU B SIACPHBIX PCAKTOPAX, KAK OHU OIMPCACICHBI B ITYHKTC 1.1. BeIIC.

[TOACHUTEJIbBHOE 3AMEYAHUE

CIOI[a K€ BKJIOYAKOTCA, IIOMHMO 4YacCTH, nornoma}omeﬁ HeﬁTpOHI:I, €C OIOpHBIC U
IMOABCCHBIC KOHCTPYKIHHU, CCJIU IMTOCTAaBKa MPOU3BOAUTCA pa3ACIbHO.

PeakTopHble TPYObI BHICOKOI0 1ABJIE€HUS

TpyOrl, KOTOpBIE CHELUAIBHO MpPEAHA3HAUYEHbl WIK IOATOTOBIEHBI ULl pa3MELICHUs B
HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCUTENS NEPBOr0 KOHTypa B peakTopax, Kak OHHU
ompeneneHsl B myHKTe 1.1. Bblmie, mpu paboueM AaBieHuH, npesbimaromeM 5,1 Mlla
(740 pynt/KB. Or0¥M).

I{upkonneBbie TPYObI

TpyObl wiu cOOpku TPyO M3 METaUNIMYECKOTO IUPKOHUS WM €Tr0 CIUIABOB, IO BECY
npesbiaromue 500 Kr B TedeHUe Tr000r0 12-MecsS9HOro NMeproia, KOTOPhIC CIICIIUAIEHO
MpeAHa3HAYCHBl WU TMOATOTOBJICHBI JJsl HKCIOJNB30BAaHUS B peakTopax, Kak OHHU
onpezeacHsl B MyHKTE 1.1. BbIllle, U B KOTOPBIX OTHOIICHHUE 110 BeCy Ta)HUSA K LIUPKOHHIO
Menbie yem 1:500.

Hacocb1 NMEePBOro KOHTypa TCIJIOHOCUTEJIA

Hacocel, cnennansHO mnOpegHA3HAYCHHBIE WM MOATOTOBICHHBIC ISl MOJACpKAHUS
MUPKYJSIIUA  TEIUIOHOCHUTENSI TEePBOTO KOHTYypa SACPHBIX PEAaKTOpPOB, KaK OHHU
ompezaeneHsl B myHKTe 1.1. Bhie.

[NOACHUTEJIBHOE 3AMEYAHUE

CoenuanbHO TpeJHA3HAYCHHBIE WM MOATOTOBICHHBIE HACOCHI MOTYT BKJIIOYATh
CJIOKHBIC, YIUIOTHEHHBIEC FJIH MHOTOKPATHO YIDIOTHEHHBIE CUCTEMBI IS TIPEOTBPAIIICHUS
YTEUKHU TEIUIOHOCHUTEIIS TIEPBOT0 KOHTYpPA, TEPMETUYHBIC HACOCHI M HACOCHI ¢ CHCTEMaMH
WHEPIMAIBHON MacChl.  OJTO OIpeaelieHHe KacaeTcsl HAacoCOB, aTTECTOBAHHBIX 110
knaccy NC-1 unu 5KBUBaJICHTHBIM CTaHIapTaM.

HesinepHabie MaTepuaJibl 1Jis1 peaKTOPOB
JeiiTepuii u TAKeIa51 BOAA

Hetitepuii, Tsoxemast Boga (OKHACh JACUTEpHs) W JTI000E APYyroe COSAMHEHHUE NEHTepHs, B
KOTOPOM  OTHOIIIGHWE JeWTepuss K aromMaMmM Bogopoma mnpessmmaer  1:5000,
MIpeIHa3HAYCHHBIE I WCIOJIB30BaHMS B AMEPHBIX PEAKTOpax, KaKk OHU OIpENesIeHbl B
nyHkre 1.1. Bbime, B konudecTBax, npepbimaromux 200 Kr aToMOB Jeiitepus aist 1000
OJTHOW CTpaHBI-NIONydYaTels B TeUeHUE JI000ro 12-MecsaHoro nepuoaa.



2.2.

SnepHo-yncTHINH rpaduT

I'padur, nuMmeromuii cTeNeHh YUCTOTHI BhINIE S5-MHJUIMOHHBIX OOPHOTO JKBHBAJICHTA, C
TIOTHOCTBIO Gonbine yeM 1,50 T/cM’, ipe/IHa3HAYECHHBIH IS HCIOIb30BAHMS B SIEPHBIX
peakTopax, Kak OHH OTpenAesieHbl B MyHKTe 1.1 BbIIIe, B KOJMYECTBAX, MPEBBIMIAIONTIX
3x 10" xr (30 meTpudeckux TOHH) IUJIS JIFOOOW OIHOM CTpaHBI-NOAyYaTens B TEUCHUC
moboro 12-MecsyHOTro nepruoa.

[TPUMEYAHUE

Jns tenelr SKCOPTHOTO KOHTPOJISI MIPABUTEIHCTBO OIpeneisieT, OyAyT JU SKCIIOPTHBIC
MapTUU COOTBETCTBYIOIIETO BBIIIICyKa3aHHBIM XapaKTepUCTHKAM rpaduTa
WCTIONB30BAThCS B STEPHBIX PEAKTOPaX.

YcTranoBkH 171 epepadoTKH 00, Iy4eHHBIX TOIJIMBHBIX 3JIEMEHTOB U 000pyA0BaHue,
CIEeNMAJIBHO NPeAHA3HAYCHHOE WM MOATO0TOBJIEHHOE VIS 3TOr0

BBOJIHOE 3AMEYAHUE

IIpu nepepaboTke 0OIyYEHHOrO SAEPHOIO TOIUIMBA IUTYTOHUN M ypaH OTAEIIOTCA OT
BBICOKOAKTUBHBIX IIPOJIYKTOB JIEJICHUS U APYTUX TPAHCYPAHOBBIX JIEMEHTOB. [ Takoro
pa3zeIeHust MOI'YT HCIIOIb30BaThCs pas3IMyHbIe TEXHOJIOrnuecKue npoueccbl. OgHaKo co
BpeMeHeM nporuecc "Ilypekc" cran Hanbosee pacpoCTpaHEHHBIM U MPUEMIIEMBIM. JTOT
NpoIlecC BKIIOYAET PAcTBOPEHHE OOIYUYEHHOTO SIIEPHOTO TOIUIMBA B A30THOM KHCIOTE C
MOCIEAYIONINM BBIJCICHUEM ypaHa, IUIYyTOHUS W TPOIYKTOB JAEIEHHS JKCTpakuueil
PaCTBOPUTENIEM C TIOMOIIBIO TpuOyTHIIhOCchaTa B OpraHnIecKoM pa3baBHTeEe.

TexHomornYecKre Mporecchl Ha Pa3IMYHbIX ycTaHOBKax Thma "[lypekc" aHaJIOTHYHBI U
BKJTFOYAIOT: HW3MEJIbUEHUE OOJYICHHBIX TOIUTMBHBIX 3JIEMEHTOB, PACTBOPCHHE TOILIWBA,
JKCTPAKIUIO PACTBOPHUTEICM U XPaHCHHE TEXHOJIOTUYECKON KUAKOCTH. MOXKET HMEThCs
Takke 000OpyIOBaHHWE NI TEIJIOBOH JCHHUTPAIIMA HUTpaTa ypaHa, KOHBEPCHUM HUTpATa
TUTYTOHHUSL B OKUCh WJIM METaJlI, a TAKXKe I 00paOOTKU YKUIKUX OTXOJIOB, COMEPIKAIINX
OPOAYKTHI JEJICHHUS, 10 IOJy4eHHS (OPMBI, NPUTOTHOW IS MPOIOIKUTEIBHOTO
XpaHCHUS WX 3aXOPOHCHUS. OnHako KOHKPETHBIE THIBI W KOH(QUTYypaIus
000pyIOBaHUS, BBIIOIHSIIONIET0 3TH (YHKIMH, MOTYT pa3IHYaThbCsAd Ha Pas3IHuHBIX
yctaHoBkax tuna "Ilypekc" mo HECKOJbKUM MpPUUYMHAM, BKJIIOYAs THUIBl U KOJIUYECTBO
OOJTYYEeHHOTO SJICPHOTO TOIUIMBA, IOJISKANIET0 NepepaboTKe, W MpPEAronaracMbpli
MPOIECC OCAXKJCHUS H3BJIICKACMBIX MATEPUANIOB, a TaKKe NPUHIUIBI 00CCIICUEHUS
0e30IacCHOCTH W TEXHHYECKOTO OOCTY)KHWBAaHMS, NPHUCYIIUE KOHCTPYKIUHA JTaHHOU
00CTaHOBKH.

"VcraHoBka g mepepabOTKH  OOJNYYCHHBIX TOIUIUBHBIX — DJIEMEHTOB"  BKIFOUAET
000py/IOBaHUE W KOMITOHEHTHI, KOTOPbIE OOBIYHO HAXOASTCA B MPSMOM KOHTaKTE C
OOTYyYCHHBIM TOIUTMBOM ¥ OCHOBHBIMH TEXHOJOTMYECKUMHU TMOTOKAMHU SIJICPHOTO
MaTepuana U IPOIYKTOB JIEICHUS, K HETTOCPEICTBEHHO YIIPABIISIOT UMHU.

OTH mpolecchl, BKIIIOYAs IMOJHBIE CUCTEMbI I KOHBEPCUM IUTYTOHUS U IPOU3BOACTBA
METAJUIMYECKOTO IUTYTOHUS, MOTYT OBITh MACHTU(HUIIMPOBAHBI IO MEpaM, IPHHUMAEMbBIM
JUId TIPEelOTBPALLCHUS OINACHOCTEM B CBA3UM € KPUTHYHOCTBIO (HAllpUMep, Mepami,
CBSI3aHHBIMH C TeOMeTpHei), o0aydeHueM (HampuMep, ITyTeM 3alluThl OT OOJIydeHUs) U
TOKCHYHOCTBIO (HallpuMep, MEPaMU 110 YACPKaHHUIO).

IIpenmeTrsr 000OpyZOBaHUs, HA KOTOpHIC, KaK CUMUTACTCS, PACIPOCTPAHACTCS 3HAUYCHUC
(dpa3el "u 000pyHOBaHUE, CICHHMAILHO MPEAHA3HAYCHHOE WM IOATOTOBIACHHOE" IS
nepepadoTKU O0TYUYEHHBIX TOIUITMBHBIX AJIEMEHTOB, BKITFOYAIOT:



3.1.

3.2

3.3.

MamuHbI 1J1s1 pyOKH 00/ Iy4eHHBIX TOIJIMBHBIX 3JIeMEHTOB
BBOJIHOE 3AMEYAHUE

D10 000pymOBaHWE MCHONB3YETCSA JUISI BCKPBITHS OOOJOYKH TOIDIMBA C  IIENBIO
MOCJIEYIONIET0 PacTBOpEHHs OOJIyUYEHHOTO siAepHOTO MaTepuaia.  Kak mpaswuio,
UCTIONB3YIOTCS CICIIMANILHO MpeAHa3HAUYCHHbBIC, CKOHCTPYUPOBAHHBIC /ISl pyOKH MeTasia
YCTpPOWCTBA, XOTS MOXET WCIONB30BaThC M 0O0Jiee COBEPIICHHOE O0OpY/OBaHHE,
HaIpUMep J1a3epel.

JuctaHnmoHHO ympaBisieMoe O00OpyAOBaHWE, CIENHANBHO IMpeJHA3HAYEHHOE WIIN
MOJITOTOBJIEHHOE IS WCIONB30BaHMWS HAa YCTaHOBKE IO TMepepaboTke, Kak OHa
ompezenieHa BBINIE, ISl PE3KH, pyOKW WM Hape3Ku cOOpOK, MyYKOB WM CTEp)KHEH
00JYyYEHHOTO SICPHOTO TOTUIHBA.

JucconbBepsl

BBOJAHOE 3AMEYAHUE

B mucconpBepbl 00BIYHO TOCTYMAaeT M3MENbUYEHHOE OTpadoTaBIiee TOIHBO. B 3THX
0e30MMacHBIX C TOYKH 3PEHHS KPUTHIHOCTH pe3epByapax OOIyHIEeHHBIH SIEPHBIN MaTepHra
pacTBopsieTcs B a30THOW KHCIIOTE, W OCTalomIuecss oOpe3KH O00O0JOYeK BBIBOISATCH U3
TEXHOJIOTHYECKOTO MTOTOKA.,

BesonacHeie ¢ TOYKHM 3peHUS] KPUTHYHOCTH Pe3epByaphl (HAalpUMep, Majoro AuaMeTpa,
KOJIBLICBBIC WJIM TIPSIMOYTOJBHBIE PE3epByaphl), CHENMANbHO NpeAHA3HAUYCHHBIE WIIN
MOJITOTOBJIEHHBIE JUISI WCIONB30BAaHHWA HAa YCTAaHOBKE IO TiepepaboTKe, Kak OHHU
ompezeNieHbl BBIIE, AN PACTBOPEHHS OOIYYEHHOTO SIAEPHOTO TOIUIMBA, KOTOPBIE
CIIOCOOHBI  BBIEP)KMBATH TOPAYYI0, BBICOKOKOPPO3WOHHYIO JKHIOKOCTH W MOTYT
JUCTAHIIMOHHO 3arpy’KaThCsl M TEXHUUECKU 00CITYKUBAThCA.

IKCTPAKTOPLI U 000PyI0BaAHMeE /IJIsl SIKCTPAKIUM PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTOpEl C pacTBOpUTENEM MOCTYMAaeT KaK pacTBOpP OOJYYEHHOTO TOIUTMBA U3
JIUCCOJIbBEPOB, TaK M OPTaHMYECKHUH PAacTBOP, C MOMOIIBIO KOTOPOTO Pa3AemsIoTCs YpaH,
IUTyTOHUH W TpOAyKTH nenenus. OOopyIdoBaHHE IS SKCTPAKIUH PAaCTBOPUTEIEM
OOBIYHO KOHCTPYHPYETCS TakuM O00pa3oM, 4YTOOBI OHO YJOBIETBOPSIO IKECTKUM
JKCIUTyaTallMOHHBIM TPeOOBaHMSIM, TaKUM, KaK JUIMTEIBHBIA CPOK CIYKOBI 0e3
TEXHUYECKOT0 OOCIYKUBAHUs WM JIETKas 3aMCHSIEMOCTh, MPOCTOTA B JKCILTyaTallid U
YIpaBJIeHHH, a TAK)Ke THOKOCTb B OTHOIIIEHWH M3MEHEHHS ITapaMeTPOB IpoIiecca.

CriennanbHO TIpeIHa3HAYCHHBIE WM MTOATOTOBJIEHHBIE AKCTPAKTOPHI C PACTBOPUTENEM,
Takhe, KaKk HacaJO4YHble WM ITyJbCAI[MOHHBIE KOJIOHHBI, CMECHTEIbHO-OTCTOWHBIC
anmapaThl WU IICHTPOOCKHBIC KOHTAKTHBIC aIllapaThl JIJIS UCIIOJIB30BAHUS HA YCTAHOBKE
no o0paboTKe 00IY4EHHOTO TOIIMBA. OKCTPAKTOPHI C PACTBOPHUTEIEM JIOJDKHBI OBITH
YCTOMYMBBI K KOPPO3HMOHHOMY BO3JEHCTBUIO a30THOM KHCIIOTBI.  ODKCTPaKTOpPBI C
pacTBOpHUTENEM OOBIYHO H3TOTABIMBAIOTCA C COONIOEHHUEM YPE3BBHIYaiHO BBICOKHX
TpeOoBaHM (BKJIIOYasi MPHMEHEHHE CIEIHalbHBIX METOAOB CBAapKH, WHCICKIUH,
obecrieyeHne W KOHTPOJb KAadecTBA) W3 MAJOYTJIEPOJUCTHIX HEPKABEIOMIUX CTaJeH,
TUTaHA, MUPKOHUS WK IPYTHUX BHICOKOKAYECTBEHHBIX MATEPHAJIOB.
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3.5.

XumMuvecKue pe3epByapbl A5 BbIIEePKMBAHMS WJIH XPaHEHUS

BBOJHOE 3AMEYAHUE

Ha »srtame skcTpakiuu pacTBOpUTEIEM OOpa3yrOTCS TPU OCHOBHBIX TEXHOJIOTHYECKUX
MOTOKA JKUIKOCTU. Pe3epByapbl Ui BBIJICPKUBAHUS WM XPaHCHHS HCIONB3YIOTCS B
nIanpHEHIIe 06paboTKe BCEX TPEX MOTOKOB CICAYIOMNUM 00pa3oM:

a) pacTBOp YHUCTOrO Aa30THOKHUCJIOIO YypaHa KOHUOCHTPUPYCTCSA BbIIIAPUBAHUCM U
MPOUCXOAUT MPOLCCC NCHUTpALWU, TAC OH MPEBPALIACTCA B OKCHJ] ypaHa. OTO0T
OKCHJ] ITOBTOPHO MCIIOJB3YETCA B AACPHOM TOILIMBHOM IUKIIC,

b) pPacTBOpP BBICOKOAKTUBHBIX MPOAYKTOB JCJIICHUS OOBIYHO KOHIICHTPUPYETCS
BEINIADUBAHUEM U XPAHWUTCA B BHJE KOHICHTPUPOBAHHOW >KHIKOCTH.  OJTOT
KOHIIEHTPAT MOXKET BIIOCIIEICTBUHU MPOUTH BHIMTAPUBAHKE TN OBITH TPeoOpa3oBaH
B (hopMy, IPUTONHYIO 711 XPAHEHUS WIIM 3aXOPOHEHMUS;

C)  pacTBOp 4YHCTOTO HHTpaTa IUTYTOHUS KOHIICHTPUPYETCS U XPAaHUTCS JI0
MOCTYIUICHUS Ha JajbHEHIIINE 3TAIbl TEXHOJIOTHIECKOTO Mpoliecca. B dacTHOCTH,
pe3epByapbl S BBUJICP)KUBAHUS WM XPaHEHHS PACTBOPOB  IUTYTOHUS
KOHCTPYHMPYIOTCSI TaKUM 00pazoM, 4ToObI M30€kKaTh CBSI3aHHBIX C KPUTHIHOCTHIO
Mpo0JIeM, BO3HHUKAKIIUX B PE3yJIbTaTe M3MCHCHUN B KOHICHTpAIUU WiH (opMme
JTAHHOT'O TIOTOKA.

CrienmanbHO TIpeTHA3HAYSHHBIE WJIM TTOATOTOBIICHHBIE PE3epBYaphl IS BBIIEPKUBAHUS
WJIM XpaHEHUS JIUIS UCTIONh30BaHUS Ha YCTAaHOBKE MO MepepaboTke 00Iy4eHHOTO TOILIHBA.
PezepByapbl i BBIACpKUBAHWSI WM XPaHCHUS JIOJDKHBI OBITh YCTOWMYMBBI K
KOPPO3HUOHHOMY BO3JCUCTBHUIO a30THOM KUCHOTHL. Pe3epByaphl A BHIACPKUBAHUS WU
XpaHEeHUs OOBIYHO W3TOTABIMBAIOTCS W3 TAaKMX MaTepHajoB, KaK MaJOyTIepOAWCTHIC
HEP)KaBEIOIINE CTald, TUTAaH WM LHUPKOHWA WM JApPYTHE BBICOKOKAYECTBEHHBIE
MaTepuabl. PesepByapbl s BBIASP)KMBAHUS WM XpaHEHWS MOTYT  OBITh
CKOHCTPYMPOBAaHBI TakUM 00pa3oM, 4YTOOBI MX OSKCIUTyaTalus W TEXHHUYECKOE
0o0CTyXKMBaHHE TMPOU3BOJMINCH AWCTAHIIMOHHO, W MOTYT HMETh CJICIYIOIIUC
OCOOCHHOCTH C TOYKH 3PSHUS KOHTPOJISA 32 SACPHON KPUTUIHOCTBIO:

1)  OopHBIA SKBHUBAJICHT CTEHOK WJIM BHYTPCHHHX KOHCTPYKIIMH paBEH IO MEHBIICH
Mepe 2%, mubo

2)  IWIMHAPUYECKWE pe3epByaphbl HMMEIOT MaKCUMalIbHBIA  amamerp 175 mm
(7 motimMoB), OO

3)  IpSIMOYTOJBHBIA WM KOJBIEBON pe3epByap MMEET MAaKCUMAIbHYIO IUPHUHY 75 MM
(3 mrotima).

CuctemMa KOHBepCHH HUTPATAa IUIYTOHHUS B OKCH/Y
BBOJHOE 3AMEYAHUE

Ha OoybmMHCTBE yCTaHOBOK MO TiepepabOTKe STOT KOHEUYHBIA TMPOIECC BKIIOYACT
KOHBEPCHIO PacTBOpa HUTpaTa IUIYyTOHUS B JBYOKHCH IUTYTOHHSA. B 4YHCIO OCHOBHBIX
oTiepaliiii  dTOTO TIPOIlecCa BXOJST: XpaHCHHEC W KOPPEKTHUPOBKA HCXOIHOTO
TEXHOJIOTHYECKOTO0 MaTepHajia, OCAXICHHE W pasleicHHE TBEPIAOW M IKUIKOH (asbl,
MIpOKaJIMBaHUE, OOpaIlieHhue C TMPOAYKTOM, BEHTWIALHS, OOpalleHHe C OTXOZaMH |
YIpaBICHUE MPOIECCOM.

3aMKHYTbIE CHCTEMBI, CIEIHaIbHO MpeJHa3HAYCHHbIC WM MOJIOTOBJICHHBIC JUIS
KOHBEPCHH HUTpATa TUTyTOHUS B OKCHJ IUTYTOHHS, B YaCTHOCTU, 00OPYIOBaHHBIC TAKHM
00paszoM, 4TOOBI M30EKATh JOCTIKEHUS KPUTUYHOCTH W PaAMAOHHBIX 3¢ (deKToB, a
TaK)Xe CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.



3.6.

5.1.

CucreMa KOHBEPCHH OKCHAA ILTYyTOHHUS B METAJLI
BBOJHOE 3AMEYAHUME

DTOT MpoLEecc, KOTOPEI MOXET OBITh CBS3aH C YCTAHOBKOH MO mepepaboTKe, BKIFOYACT
(¢TopupoBaHMEe JBYOKHCH IUTyTOHHS, OOBIYHO C MPHUMEHEHHEM BBICOKOAKTHBHOTO
(TopuCTOrO BOAOPOA, C IENBI0 MoydeHus (hTopuaa MTyTOHHS, KOTOPBIM BIOCTIEICTBUU
BOCCTAHABIIMBAETCSI C TIOMOIIBI0 METAJUIMYECKOTO KaJbIHsl BBICOKOH YHCTOTBHI M0
MOJTyYEHUS] METaJUTMYCCKOrO TUTYTOHUS W (TOPUAA KanblMs B BUAC IUIaka. B dwmcio
OCHOBHBIX OIlEpalliii JaHHOTO TIpoIlecca BXOAAT:  (TopHpoBaHHME (HAMpUMEp, C
MPUMEHEHUEM O0OPYIOBaHHUS, COJEPKAIIECTO OJAarOpOHBIE METAJUTBI WIIH 3alllUIEHHOTO
MOKPBITHEM W3 HHUX), BOCCTAaHOBIIEHHME MeTaiya (HampuMep, C TPUMEHEHHEM
KepaMUYeCKHX THUTJIEH), BOCCTAHOBJIICHHE IIIJIaka, oOpalieHue ¢ MpoTyKTOM, BEHTHIISIINSA,
oOpariieHe ¢ 0TX0JaMH U YIIPAaBJIEHUE TPOIIECCOM.

3aMKHYTBIC CHUCTEMBI, CIICHUANBHO TpEAHA3HAYCHHBIE WM TOJATOTOBICHHBIE JIJIS
NPOM3BOJICTBA METAIIMYECKOTO TUTYTOHUS, B YACTHOCTH, OOOpPYIOBaHHBIC TAaKHM
00pazoM, 9ToOBl M30eKaTh MOCTIDKCHUS KPUTHYHOCTH W PaJAMalMOHHBIX 3¢ (HEKToB, a
TaKXe CBECTH K MUHUMYMY OINACHOCTH, CBS3aHHBIE C TOKCHYHOCTBIO.

YCcTaHOBKH /1J151 H3rOTOBJIEHUH TOIUIHBHBIX YJIEMEHTOB
"YcTaHOBKA IS M3TOTOBJICHUS TOIDIMBHBIX JIEMEHTOB" BKIItOYaeT 000pyaoBaHHE:

a) KOTOpPOE OOBIYHO HAXOJIUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTHYCCKUM
MTOTOKOM SIIEPHOTO MaTepHalia MM HEeTOCPEICTBEHHO 00pabaThIBaeT ero, Witk e
YHOpaBIseT UM, HIH,

b) KOTOpOE FepMETU3UPYET SACPHBIA MaTepral BHyTPH 00OJIOUKH.

YcTaHOBKM AJIsl  pa3lesieHHs1 H30TONMOB YypaHa u  000pyaoBaHHe, KpoMe
aHAJTUTHYECKHX NPUOOPOB, CHENMUATLHO TpeIHA3HAYEHHOE WM MOATrOTOBJIEHHOE
JIJIS DTOT0

[Mpenmetsl 000pynOBaHUs, HA KOTOPBIE, KAK CUMTAECTCS, PACTIPOCTPAHICTCS 3HAUCHHE
(dpassl "000pyI0BaHKME, KPOME aHATMTUICCKHX MTPHUOOPOB, CIICIHAIBHO MPEIHA3HAUYCHHOS
WJIM TIOJTOTOBJICHHOE" MJIS pa3AelICHUs U30TOTIOB YpaHa, BKIIIOYAIOT B CeOsI:

I'azoBbIe ueHTpn(l)yrn " Y3JIbl 1 KOMIIOHEHTBI, CNICHIHAJTBbHO NMPCIHASHAYCHHbBIC WJIH
MOATOTOBJICHHbIC 1J1d UCITOJIB30BaAHUA B I'a30BbIX ueHTpm])yrax

BBOJAHOE 3AMEYAHUE

la3oBas neHTprdyra 0OBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) IIMIMHAPa(OB) JHAMETPOM
or 75 MM (3 mrotima) mo 400 MM (16 mIOWMOB) ¢ BEpPTHKAIBHOW IIEHTPATBLHON OCBIO,
KOTOPBIH(e) moMerIeH(bl) B BaKyyM U BpamaeTcs(F0Tcs) ¢ BRICOKOI OKPYKHOM CKOPOCTHIO
nopsinka 300 M/c unu Oonee. st mocTrkeHUs] OOJNBIION CKOPOCTH KOHCTPYKLIHMOHHBIC
MaTepHUabl BPAIAIONINXCs KOMIIOHCHTOB JOKHBI UMETh BHICOKOE 3HAUCHUE OTHOIICHUS
OPOYHOCTH K IUIOTHOCTH, a POTOpHasi cOOpka WM, CleJOBaTeNbHO, OTAEJTbHBIE €e
KOMITOHEHTBI JIOJDKHBI M3TOTOBIISATHCS C BRICOKOW CTEMEHBI0 TOYHOCTH, YTOOBI pa3zdanaHc
ObUT MHHUMAIILHBIM. B oTiuuue oT Apyrux MeHTpudyr rasopas IeHTpudyra s
oborameHuss ypaHa HWMEET BHYTPH POTOPHOM KaMmephl Bpamaroiyocs(uecs)
neperoponky(1) B opMe AMCKa W HEMOABWKHYIO CHCTeMy mojaadyu u orBoja raza UF6,
COCTOSAILIYIO IO MEHBIIEH Mepe U3 TPEX OTAENBHBIX KaHAJIOB, ABa U3 KOTOPBIX COCIHMHEHBI
C JIOnaTKaMH, OTXOAAIIUMH OT OCH POTOpa K nepruepriftHON YacTH pOTOPHOH Kamephl. B
BaKyyMe HaXOJHUTCS TAKXKe PsiJi BXKHBIX HEBPAINAIOIINXCS DJIEMEHTOB, KOTOpPhIC, XOTS U
UMEIOT 0COOYI0 KOHCTPYKIIMIO, HE CJIOXXHBI B HM3TOTOBIICHHHM M HE HM3TOTOBIISIOTCS W3
VHUKaJIbHBIX MatepuanoB. lleHTpudyxHas ycTaHoBKa, OIHAKO, TPeOyeT OOJBIIOTO
YUClla 3TUX KOMIIOHEHTOB, TaK YTO HX KOJUYECTBO MOXET CIYKUTh BaKHBIM
MHINKATOPOM KOHEYHOT'O MCIIOIB30BAHUSI.



5.1.1.

Bpamaromuecss KOMIIOHEHTHI
a) [ToHBIE pOTOPHEBIE COOPKH:

TOHKOCTEHHblE LWIMHAPHL WM PsJl COEAUHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
[WJIMHAPOB, U3TOTOBJIEHHBIX W3 OJHOTO MM 0ojee MaTrepuasoB ¢ BHICOKMM 3HauYCHHEM
OTHOLIEHUSA TPOYHOCTH K MJIOTHOCTH, YyKasaHHeIXx B [IOSACHUTEJIBHOM
3AMEYAHHNU k wnacrosmemy pazzgeny. CoennHeHHWE NIMIMHAPOB MEXKIy coOon
OCYILECTBIISIETCS MPU MOMOIIM THOKMX CHIH()OHOB HIM KOJEl, OMHCAHHBIX B YacTh
5.1.1. ¢) amxe. CoOpaHHBIN pOTOp UMEET BHYTPEHHIOIO(HE) MTEPETOPOaKY (M) M KOHIIEBEIC
y37bI, onrcanable B yacTsax 5.1.1.d) u e) Hmwke. OpHako monHas cOopka MOXKET OBITh
IIOCTaBJICHA 3aKa34UKy B YACTUYHO COOPaHHOM BUJIE.

b) Potophsie TpyOHI:

CrenuanbHO TpeJHA3HAYCHHBIC WM TOATOTOBICHHBIC TOHKOCTCHHBIC IWJIMHIPHI C
tonmmuHoN cteHku 12 mm (0,5 mrofima) wim MeHee, auameTpoM ot 75 MM (3 mroiima) 10
400 mm (16 mr0MOB), M3TOTOBJICHHBIC M3 OJHOIO WM OoJiee MaTepUANIOB, MMEOIIUX
BBICOKOE 3HAa4CHHWE OTHOIICHHS TMPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHUWMU k HacTosmeMy pa3ieny.

c) Kounbua nnu cunboHsr:

KomnoHeHTsl, crmenuanbHO TNpeAHAa3HAUYCHHbIE WM TOATOTOBICHHBIE Ui CO3JaHUS
MECTHOW OIOpBI JAJsl POTOPHOM TpyOBl WIIM COENUHEHHUS psAAa pPOTOPHBIX TpYO.
CunbGhOHBI MPEACTABISAIOT COO0H KOPOTKHE IMJIMHAPHI C TOJIIMHONH CTEHKH 3 MM
(0,12 mroiima) mnmm Menee, muametrpoMm oT 75 mm (3 mroiima) mo 400 mm (16 mroiimMoB),
UMEIOIIUX OJIH TO(pp ¥ M3TOTOBIICHHBIC U3 OJJHOTO U3 MATEPHAJIOB, HMEIOIINX BHICOKOE
3HAUEHUE OTHOIIEHUSA MPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B IIOSICHUTEJIBHOM
3AMEYAHUMU k nacrosiemy pasaerty.

d) [eperoponku:

Kommonentsl B ¢opme aucka guamerpoM oT 75 mm g0 400 MM (ot 3 mo 16 mroiimMoB),
CTECNMANBHO TMPeHa3HAYCHHBIC WIIM TOATOTOBICHHBIC Il YCTAHOBKH BHYTPH POTOPHOMU
TpyObl LEHTPUPYTH C T[ENbI0 H30JUPOBATh BBITYCKHYID KaMmepy OT TJIaBHOU
pa3aenuTeNbHON KaMephl M B HEKOTOPBIX CIIy4Yasx JUIsl YaydileHus upKysinuu raza UF6
BHYTPH TJIABHOW pa3JIeIUTEIIBHON KaMepbl POTOPHON TPYOBl M M3TOTOBJICHHBIC U3 OJTHOTO
U3 MaTepHajoB, WMEIONIMX BBICOKOC 3HAYCHUE OTHOIICHUS MPOYHOCTH K ILIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEYAHNMU k HacTosIeMy pa3aery.

e) BepxHuue/HmKHAE KPBIIITKY:

KowmmonenTs! B popme nucka muamerpom oT 75 mm (3 mroitma) mo 400 MM (16 mroitMoB),
CHELUAIFHO TpeJHa3HaYCHHBIE WM TOATOTOBICHHBIE TaKMM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBATh JHAMETPy KOHLIOB POTOPHOHM TpyObl M Onarojapsi 3TOMy yIepKUBAaTh
UF6 BHyTpu ee. OTH KOMIIOHEHTBHI HMCIOJB3YIOTCS UL TOTO, YTOOBI MOAJEPKUBATH,
yAep)KUBaThb WM COAEp)KaThb B cebe KaK COCTaBHYIO 4acThb 3JIEMEHTBl BEPXHETO
HNOJIIMIHUKA (BEpXHsAA KpBIIKAa) MM CIYXKMTh B KayecTBE Hecylledl uacTu
BPALAIOIUXCS 3JIEMEHTOB JJICKTPOJIBUIATENII U 3JEMEHTOB HIKHETO IOJIIUIIHHUKA
(HIKHSAA KpBIIIKA), U U3TOTOBJSIOTCA M3 OJHOTO U3 MaTEPHAajoOB, MMEIOIINX BBICOKOE
3HaYEHHE OTHOILIEHUS IMPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B IIOSICHUTEJIBHOM
3AMEYAHMUMU k HacTodieMy paszneny.



5.1.2.

[OACHUTEJIBHOE 3AMEYAHUE
s Bpamaonmxcst KOMIIOHEHTOB LEHTPU(YT HCIOIB3YIOTCS CAeIyIONIIe MaTepHabL:

a)  MapTCHCHUTHOCTAPCIOIIME CTAIH, HMCIOIIHEe MAKCHMATBHBIN TIPeea MPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m® (300 000 GpyHT/KB. mroiim) min Goree;

b)  amOMUHHEBBIE CIUIABBI, HMMEIOLIME MAaKCHUMAJIbHBIA Tpelnesl MNpPOYHOCTH Ha
9 2 o
pactshxenue 0,46 x 10” H/m™ (67 000 ¢pyHT/KB. aroiim) unu Goree;

c) BOJIOKHHUCTBIE (HUTETMOAOOHBIC) MaTepuallbl, MPUTOAHBIC Ul HCIONb30BaHHS B
KOMITO3UTHBIX CTPYKTYpax M HMMEIOIINE 3HAYEHUS YAEIBHOIO0 MOAYNS YIPYrOCTH
12,3x 10°M mmm 6onee ¥ MAKCHMAIBHOTO YACIBHOTO Hpeaeia MPOYHOCTH Ha
pactskenne 0,3 x 10° M mu Gonee ("'yaenbHBINH MOLYIb YIPYrocTH" - 5TO0 MOTYIIb
IOwnra B H/Mz, JICTICHHBI Ha YICIHHBIA BEC B H/M3; "MaKCUMaJIbHBIA YIETHHBIN
Ipeziesl IPOYHOCTH Ha PACTsDKEHHE" - 3TO MaKCUMAJIbHBIN Ipefes NMPOYHOCTU Ha
pacTsoxenne B H/M”, eneHHblit Ha yaenbHblii Bec B H/m'.

CraTnuyecKkne KOMIOHEHTHI
a) IToaumMnHUKY ¢ MAarHUTHOM IOABECKOI:

CrenmanbHO TpeAHA3HAYCHHBIE WM TOATOTOBJICHHBIE  ITOALINUITHUKOBBIE  Y3IIBI,
COCTOSIINE W3 KOJBIEBOTO MarHWTa, IIOBEHICHHOTO B 00oiMe, cojepxarieit
nemrupyrontyro cpexy. OOoiima wm3rortoBisercss u3 croiikoro k UFg Martepumana
(cm. IIOSACHUTEJIBHOE 3AMEYAHUE k pasmeny 5.2.). Maraur coeamHsieTcs ¢
MOJIFOCHBIM HAKOHCYHHKOM WJIM BTOPHIM MAarHUTOM, YCTAHOBJIICHHBIM Ha BEpXHEH
KpBIIIIKE, OMHCAaHHOW B paszzaene 5.1.1.¢). MarHut Moxer uMeTh (GopMy KOJbIa C
COOTHOIICHWEM MEXIy BHEIIHHM ¥ BHYTPEHHUM JHAMETPaMH, MEHBIIUM WU
paBHEIM 1,6:1. Marautr MoXeT wuMeTh (opMy, OOECIICUYMBAIONIYI0 HAYaIbHYIO
nponuriaemocts 0,15 'u/m (120 000 equann CI'C) wmim  Oosiee, HIM OCTATOUHYIO
HAMarHWYeHHOCTh 98,5% wiu Oosee, WM MPOU3BEACHUE WHIAYKIIMA Ha MaKCUMAIbLHYIO
HanpskeHHocts monms Gomee 80 kJDk/M® (107 Tc.d).  KpoMe OGBIYHBIX CBOMCTB
MaTepuana, HeOOXOJAUMBIM IPEIBAPUTEIHHBIM YCIOBUEM SIBISICTCS OTPAHUYCHHE OYCHBb
ManeiMu gorryckamu (MeHee 0,1 mm mu 0,004 mroiima), OTKIIOHEHUS! MarHUTHBIX OCEH OT
TEOMETPHUYECKUX OCel min obecriedeHne 0co00i TOMOTEHHOCTH MaTepralia MarHUTa.

b)  Iomgmumnuuku/aemmdepsr:

CrienuanbHO TIpeTHA3HAYCHHBIC WM TIO/ITOTOBJICHHBIC TOJIIMITHUKH, COACPXKAIINE Y3el
OCH/YIUIOTHUTEIBHOE KOJBIIO, CMOHTHUPOBAaHHBIH Ha jgemmdepe. Ock  00BIYHO
MIPEJICTaBISIeT COOO0I Bal U3 3aKaJICHHOW CTalld C OJIHUM KOHIIOM B (popme momycdepsl, U
CO CpeACTBaMU IOACOCIWHEHUS K HIDKHEHW KpBIIIKe, OMMCaHHOW B pazxmene 5.1.1.¢), Ha
IpyroM. Bai, omHaKo, MOXeET ObITh COCIUHEH C TUAPOJUHAMUYECKUM MOIIUITHAKOM.
Koabio wumeer ¢opmy TabiaeTku ¢ monychepHuecKUM yriayOlIeHHeM Ha OJHOU
MOBEPXHOCTH. JTU KOMITOHEHTHI YaCTO TIOCTABJISIOTCS OTICIBHO OT JeMIidepa.

c) MounekynsapHble HACOCHI:

CrienaibHO MpeAHA3HAYEHHBIE WIH TOATOTOBICHHBIC LMIMHAPHI C BBITOYCHHBIMH WIIN
BBIJIABJICHHBIMH BHYTPHU CIIMPaJIbHbIMH KaHaBKaMM U C BBICBEPJECHHBIMU BHYTpPU
OTBEpCTUSIMU. THUIOBBIMU pa3MepaMM SBISIOTCS CIENyoLIUe: BHYTPEHHUI JUaMeTp OT
75 MM (3 groiima) 1o 400 MM (16 mroiimoB), TommuHa cteHku 10 MM (0,4 mroiimMa) win
Oomee, ¢ [MHOW, paBHOM nauamerpy uiau Oonpime.  KanaBku 0OBIMHO HMMEIOT
IpsSIMOYTOJIFHOE TToTIepeyHoe cedenre u ryounny 2 MM (0,08 mroiima) nnu Gonee.



5.2.

d) CraTops! ABUTATENEH:

CrienaibHO TpeHAa3HAYEHHBIC WM TOJATOTOBJICHHBIE CTATOPHI KOJBIEBOH (OPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mm PEaKTHUBHBIX )
3JIEKTPOIBUTATENICH MMEPEeMEHHOTO TOKA JUISI CHHXPOHHOUW PabOTHI B yCIOBHIX BaKyyMa B
nuanazone vactor 600-2000 I'm m B mmamazone momHuoctedt 50-1000 BA. Crartopsl
COCTOSIT U3 MHOTO(a3HBIX OOMOTOK HA MHOTOCJIOWHOM JKEIE3HOM CEPJICYHHUKE C HU3KUMHU
MOTEPSMU, COCTABJICHHOM W3 TOHKHX IIACTHH, 00bIYHO ToymuHOH 2,0 MM (0,08 mroiiMa)
WA MEHee.

e) Kopnyca/npueMHuky eHTpudyru

KomnoHeHTs!, crienuanbHO IpeAHa3HaueHHbIE WM MOJTOTOBJICHHBIE AT pa3MELICHUS B
HUX CcOOpKM pOTOpHOM TpyObl ra3zoBoil meHtpudyru. Koprmyc cOCTOMT U3 KECTKOro
UIMHIpA ¢ TONMMHON cTeHKH 10 30 MM (1,2 groiima) ¢ mpeun3noHHO 00pabOTaHHBIMU
KOHLIAMH I YCTAHOBKU TMOJALIMITHUKOB U C OJHUM WM HECKOJNBKUMHU (prIaHuaMH JUis
MOHTa)xa. OOpaOoTaHHbIE KOHIBI IapajyieNbHBl APYr APYrY U HEepHEHIUKYJISIPHBI
MPOIOJIBHON OcH MIIMHApa B nipenenax 0,05 rpamgyca wim meHee. Kopiryc MOXeT Takke
HPEACTaBIATh COOOH KOHCTPYKIUIO SYEUCTOIO THIA [Vl pa3MEIEHUs B HEM HECKOJIBKUX
poropHbix Tpy0. Kopmyca msroraBnuBaroTcs u3 mMatepuanon, kopposuecToikux K UFg,
WM 3aIUINAI0TCS TIOKPBITHEM U3 TAKUX MaTepHaJIOB.

f) JloBymku:

CriennanbHO TpeHa3HAYCHHBIE WK TOATOTOBJICHHBIE TPYOKH BHYTPEHHHM JHaMETPOM
o 12 mm (0,5 mroiima) mist m3BiedeHus raza UFg u3 poTopHO# TpyOBI IO METOLY TPYOKH
IIuto (T.e. C OTBEpPCTHEM, HAINIPABICHHBIM Ha KPYroBO# IMOTOK Ta3a B POTOPHOM TpyOe, K
MpUMepYy, MOCPEJACTBOM HM3TH0a KOHIA PaJHalbHO PACHOJIOXKEHHONH TPYOKH), KOTOPBIC
MOKHO TPUKPENUTH K IIEHTPATbHON CUCTEME U3BJICUCHUS Ta3a. TpyOKHU M3roTOBICHBI U3
MaTepuanos, kopposuecToWknx K UFg, WM 3amumniaroTcs MOKPBHITHEM W3  TaKHUX
MaTepraoB.

CnenuaibHo npeAHa3HaYeHHbIC WM MOATOTOBJICHHbIC BCIIOMOraTe/IbHbIe CHCTeMbI,
o0opyIoBaHHe M KOMIIOHEHTBI [JIsi HCHOJb30BAHHA Ha ra3oueHTpudyKHOM
YCTaHOBKe 10 000TalliecHN 10

BBOJAHOE 3AMEYAHUE

BcemomoratenbHble  cucTeMBbl, 00OpyJOBaHHE W KOMIIOHEHTHI Ta30UEHTPH(YKHON
YCTaHOBKHU IO OOOTAIEHUIO TPEIACTABISIIOT COOO0H CHUCTEMBI YCTAaHOBKH, HEOOXOIHMMBIC
st mogadu UF¢ B meHTpudyry, U1 CBSI3M OTACNBHBIX IEHTPU(PYT MKy co00il ¢ eTbio
00pazoBaHMs KacKazoB (WM CTYIEHEH), 9TOOBI JOCTHYHL 00JIee BEICOKOTO OOOTAIICHHS U
m3Bieub "mpoaykt' u "xBoctel" UF¢ u3 uentpudyr, a Ttakxke o000pydoBaHHE,
HEo0X0IUMOe ISl IPUBEICHHS B AeHCTBHE HEHTPU(YT WM JJIsl YIPABJICHUS YCTaHOBKOH.

O6pryr0 UF( ucmapsieTcst U3 TBEPIBIX BEIECTB, MOMEIICHHBIX BHYTPHU IMOAOTPEBAEMBIX
aBTOKJIABOB, M TIOAaeTcsi B Ta3000pazHOW QopMe K IMEHTpUPyraM uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOoIpoBooB Kackana. "[Ipomxykt" m "xBoctel" UFg, mocTymaromue u3
neHTpudyr B BHUJAE Ta3000pa3HBIX IOTOKOB, TakXKe TNPOXOJAT YEpe3 CHCTEMY
KOJUIEKTOPHBIX TPYOOIPOBOJIOB KacKala K XOJOJHBIM JIOBYIIKaM (paOOTaroIuM IpH
temmeparype okojio 203 K (-70°C)), rae OHH KOHACHCHUPYIOTCS U 3aTE€M MOMEINAIOTCS B
COOTBETCTBYIOIIIUEC KOHTEWHEPHI [UIsl TPAaHCIOPTHPOBKU WM XpaHeHHWs. Tak Kak
YCTaHOBKA IO OOOTAaICHWIO COCTOWT M3 MHOTHX TBICSY IEHTPUGYT, COOpaHHBIX B
KacKaJlpl, CO3/Ial0TCS MHOTOKHIJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOMIBI KAacKaJoB C
THICSTYaMU CBapHBIX IIBOB, IPUYEM CXE€Ma OCHOBHOW YaCTH MX COEIWHEHHH MHOTOKpPATHO



5.2.1.

5.2.2.

5.2.3.

5.2.4.

noBropsiercss. O0OpyIOBaHUE, KOMIIOHEHTHI U CHCTEMBI TPYOOIIPOBOIOB M3TOTOBIISIOTCS
¢ coOJI0/IeHNEM BBICOKMX TPeOOBaHHN K BAKYYM-TUIOTHOCTH M YUCTOTE 00pabOTKH.

CucreMbl mojgayu/cucTeMbl 0TBOAA "'mpoaykTa' u '"xBocTOB"

Cneunaano NpEAHA3HAUYCHHBIC WM IOATOTOBJICHHBIC TEXHOJIOTMYCCKUE CHUCTEMBI,
BKJIIOYaromme:

MUTAIOLINE aBTOKJIABBI (MM CTAaHIIMM), Ucnonb3yemble 1i1st mogaun UFg B kackausl
uentpudyr npu nasnenun 1o 100 lla (15 yHT/KB.M10MM) 1 IpH CKOPOCTH 1 Kr/4
WM 0oJIee;

necyOIMMaTophl (VI XOJIOHBIE JIOBYIIKH), UCTONb3yeMble Jis BeiBeneHust UFg
u3 KackamoB npu gasienud g0 3 klla (0,5 pyut/kB.aroiim).  JlecyOmumaTopbl
crioco6ubI oxnaxaarsest 10 203 K (-70°C) u narpeBatbes 10 343 K (70°C);

cTaHuMK "mponykTta" M "XBocTOB", ucmoib3yemble ans nepememenus UFg B
KOHTEUHEPBHI.

DTa yCTaHOBKAa, OOOpYJOBaHHE W TPYOOIPOBOABI TIOJHOCTHIO H3TOTABIMBAIOTCS U3
croiikux kK UFg wMarepuanoB  wiM  3allMIIAIOTCS  TOKPBITUEM U3  HHX
(cm. TIOSACHUTEJIBHOE 3AMEUAHUE x manHOMY pa3ieny) ¢ COONIOACHIEM BBICOKHX
TpeOOBaHUH K BAKYyM-TDIOTHOCTH M YUCTOTE 00paOOTKH.

MauuHHbIe CHCTEMBbI KOJUIEKTOPHBIX TPYOONPOBOIOB

CrienajbHO TpeAHA3HAUYEHHBIE WM MOATOTOBICHHBIE CHCTEMBI TPYOONpPOBOAOB U
KOJUIeKTOpoB mist ynepkanus UFg BHyTpm neHTpu(yXHBIX KackaloB. OJTa ceTbh
TpyOOTIPOBOAOB OOBIYHO MPEACTABIIET CO00# chucTeMy C "TpOHHBIM" KOJIJIEKTOPOM, U
Kaxzas LEeHTpu(yra coequHeHa C KaXIbIM U3 KOJUIEKTOpoB. ClienoBaTeNbHO, CXeMa
OCHOBHOM YacTH HX COEIMHEHUS MHOTOKpaTHO moBTOpsieTcd. OHa MOJHOCTBIO
m3rotapnuBaercsi u3 croikux K UFg wmartepmanoB (cm. ITIOSCHUTEJIBHOE
3AMEYAHUE k HacTosimemMy pa3zaeny) ¢ cOONII0CHUEM BEICOKUX TPEOOBaHUHN K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-cneKTpoMeTPbI/HCTOUYHNKH HOHOB 1151 UF¢

CrnenuanbHO MpeaHa3HAYCHHBIC WIIM TOITOTOBJICHHBIC MAarHUTHBIC W KBaJIpPYIOJIbHBIC
MAacC-CIIEKTPOMETPHI, CIOCOOHBIE IPOU3BOIUTE MPSMON OTOOP MPOO MOIaBaeMOi MacCHI,
"mpoaykTa" wim "XBOCTOB" 3 ra3oBhiX MoTOKOB UF¢ 1 oOnamaronue moiHBEIM HAOOpOM
CIEAYIOIIUX XapaKTePUCTHK:

1. yAeNbHas pa3periaromnias CriocoOHOCTh 1o Macce cBhite 320;

2. COoACpKAT HMCTOYHUKH HMOHOB, H3TOTOBJICHHBIC K3 HHXpPOMa HIW MOHCIIA HWIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WX HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3ALMOHHBIC UCTOYHHUKHU C 60M6apzmp0}31<oﬁ QJICKTPOHAMU,

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIA U30TOITHOT'O aHAJIM3a.
IIpeoOpa3zoBaTeu 4acTOTHI

IIpeobpazoBarenu YacTOTHI (TakKe W3BECTHBIC KaK KOHBEPTOPHI WIHW WHBEPTOPHI),
CIEIMANbHO TIPEAHA3HAYEHHBIE WM TOATOTOBJICHHBIE /IS TWTAaHUS CTaTOPOB
JBUTaTeICH, ompenc/ieHHbIXx B moamyHkre 5.1.2.d), wid dYacTH, KOMIIOHEHTBHI U
MOJNCOOPKM TakWX IpeoOpa3oBaTeNiel YacTOThI, OONIAJAMIIUE TOJHBIM HabopoOM
CIIETYFOIINX XapaKTEPUCTHK:

1. MHOTO(a3HbIN BeIX0] B auana3zone or 600 mo 2000 I'm;

2. BBICOKAsI CTAOMIBHOCTS (cO cTabmmm3arnueit yactotsl srydmie 0,1%);
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5.3.1.

5.3.2.

5.3.3.

3. HH3KHE HETMHEHHBIC UCKaXkeHus (MeHee 2%);
4, K03 UITUEHT TToNIe3HOTO feiicTBrs cBhIme 80%.

I[MTOACHUTEJIBHOE 3AMEYAHUE

IlepeuncnenHoe Bbllle 00OpPYNOBaHUE BCTYNAeT B HENOCPEINCTBEHHBI KOHTAaKT C
TexHonornueckuM razoM UFq uian HemocpeacTBEHHO YIpaBisieT paboTod LeHTpudyr u
MIPOXOXKACHUEM Ta3a OT HEHTPU(YTH K LeHTpUPyTe 1 U3 Kackaaa B KacKal.

Kopposuectoiikue xk UFs MaTepuanbl BKIIOUAIOT HEPKABCIOLIYIO CTalb, ATIOMHHHM,
aJTIOMUHHCBBIE CIUTaBBI, HUKEIh WM CITIaBhI, coaepxaraue 60% u 0oyee HUKEIIA.

CnenuanbHO NpeIHa3HAYEHHbIE WJIM MOATOTOBJIEHHbIE COOPKHA U KOMIIOHEHTBI JJIsl
HCNOJIB30BaHNUA NPH ra3oau¢¢y3noHHOM 0doraueHuu

BBOJIHOE 3AMEYAHUE

[pu razoguddysmoHHOM  Meronme  pasfeNeHHs  W30TONMOB  ypaHa  OCHOBHOU
TEXHOJIOTMYCCKOM COOPKOH SBISETCS CHEIHANBHBIA TOPHCTHIM Ta30quddy3HOHHBINH
Oapbep, TEIIOOOMEHHHMK JUISI OXJTKICHHS Ta3za (KOTOpBI HarpeBaeTcs B IIPOIECCE
CcXKaThs), YIUIOTHUTENbHBIC KIAMAHBl W PETYJUPYIONIME KJIAlaHbl, a TaKkKe
TPYOOITPOBOIHI. ITockonbky B razoaud@y3MOHHONW TEXHOJOTHH HCIIOJIb3YETCS
mectupropucteiii ypan (UFs), Bce oOopymoBanme, TpyOONpPOBOABI M IOBEPXHOCTH
U3MEPUTEILHBIX TPUOOPOB (KOTOpHIE BCTYIAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBIMBATHCS W3 MAaTEPHANIOB, COXPAHSIOMUX CTaOWIBHOCTH mpH KoHTakTe ¢ UF.
lazoguddysmonHas yctaHOBKa COCTOMT M3 Psifia TAKUX COOPOK, TaK YTO WX KOJIUIECTBO
MOJKET OBITh BAXKHBIM ITOKa3aTeJIeM KOHEUHOT'O MpeTHaA3HAYCHUSI.

TI'azonn¢dy3nonnsie 6apbepsnl

a) CrieruaibHO  TIpeJHAa3HAYCHHBIC WM TOATOTOBICHHBIC TOHKHE, IOPUCTHIC
GunsTpsl ¢ pasmepoM nop 100-1000-A (arrcrpem), Tommusoi 5 MM (0,2 mroiiva) wiHd
MEHbINE, a Il TpyowdaTelx ¢opMm aumameTpoM 25 mMm (1 mroiiM) WM  MEHBIIE,
W3TOTOBJIICHHBIE W3 METAUTNYECKHUX, ITOJIMMEPHBIX WM KEepaMHUYEeCKHX MaTepHuajoB,
kopposuectoikux Kk UFq, u

b) CHEIMALHO TIOATOTOBICHHBIC COCIUHCHHS WA TIOPOIIKH JJIS W3TOTOBIICHUS
Takux (GWIbTPOB. Takue COCAMHEHUS ¥ TOPOIIKH BKJIFOYAIOT HUKEIh WU CIUIABHI,
coxepxarmue 60% wim 6oee HUKETS, OKCUI aTlOMUHAS WK cTolkue K UFg oIHOCTRIO
(bTopupoBaHHbBIE YTIEBOAOPOIHBIC TIOIUMEPHI ¢ YHCTOTOH 99,9% mnu Gojee, pazMepom
yacTull MeHee 10 MKM W BBICOKOH OJHOPOJHOCTBIO YaCTHI[ IO KPYIHOCTH, KOTOPBIC
CIEIMAITLHO MOITOTOBIICHBI JJIsI U3TOTOBJICHUS ra30au(Py3HOHHBIX OapbepoB.

Kameps! nugdysopos

CrierualibHO TIpeTHA3HAYCHHBIC WM TMOJTOTOBJICHHBIE TEPMETUYHBIC IMUIUHIPUUYCCKUC
cocynsl auametrpom 6osee 300 mm (12 mroitmoB) m mmuHOUM 6071ee 900 MM (35 mroiiMoB),
WIA TPSMOYTOIBHBIE COCY/BI CPaBHUMBIX PasMepoB, MMEIOINIME OJUH BITYyCKHOW W JiBa
BBIITYCKHBIX MaTpyOKa, AWMaMeTp KaXIOro W3 KOTOpBIX Ooyee 50 MM (2 mroitma), mis
MOMEIIEHUS B HUX Ta30u(Qy3HMOHHBIX 0aphepoB, W3rOTOBICHHBIC M3 CTOWKUX K UFg
MaTepHasOB WK 3alUIICHHBIC TOKPHITUEM U3 HUX, U MTPEIHA3HAYCHHEIC JIsl yCTAHOBKU B
TOPU30HTAIHHOM WU BEPTUKATHLHOM TOJIO0XKCHHH.

Kommpeccopsl 4 razonyBku

CrnenmnanbHO TIpeTHA3HAYEHHBIC WM TIOATOTOBJIICHHBIC OCEBBIC, IICHTPOOCKHBIC WIIH
00BEMHBIE KOMITPECCOPHI, WIIM Ta30MyBKHA C MPOHU3BOAMTEIHLHOCTHIO Ha Bcoce 1 M’/MHH
nmu Oonee UFg 1 ¢ maBmeHueM Ha BBIXOAE N0 Heckonbkux coteH klla (100 ¢yHT/KB.
JIOWM), TpeJHa3HAYCHHBbIC M1 JOJATOBpeMeHHOM skciuryatauuu B cpeae UFg ¢
AJIEKTPOJIBUTATEIIEM COOTBETCTBYIOIICH MOIIHOCTH WM 0€3 HEro, a TakkKe OTICIIEHBIC
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5.34.

5.3.5.

54.

COOPKH TakMX KOMIIPECCOPOB M Ta30[lyBOK. OTH KOMIIPECCOPHI U Ta30AyBKH HUMEIOT
riepenag gaBieHus ot 2:1 mo 6:1 u u3rotaBnmmuBaroTcs u3 cToikux k UFs MaTepuaioB win
MOKPBIBAIOTCS UMHU.

YnjioTHeHus Bpalalomuxcyd BajaoB

CriernaibHO TpeJHA3HAYCHHBIC WM TOJTOTOBJICHHBIC BAaKyyMHBbIC YIUIOTHEHWS,
YCTAHOBJICHHBIC Ha CTOPOHE IOJIaYd M Ha CTOPOHE BBIXOJA JUIsS YIUIOTHEHHsS Baja,
COCIIMHSIONIETO POTOP KOMIIPECCOpa WU Ta30AyBKH C MPHUBOAHBIM JIBHTATENIEM, C TEM
4TOOBI 00ECIIEYNTh HAJCKHYIO TePMETH3AIMIO, MPESAOTBPAIIAIONIYI0 HATCKAaHUE BO3IIyXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WK Ta3oayBkH, kotopas HanoinHeHa UF Takue
VIUIOTHEHHUSI OOBIYHO TMPOCKTHPYIOTCS Ha CKOPOCTh HAaTeKaHHUs OyepHOro ra3a MeHee
1000 cm®/muH (60 mroiiv’/Mun).

Tem1oo0MeHHuKH 119 oxJjaxaenns UFq

CrienuasnbHO IpeHa3HAuUCHHbIE WM [TOJTOTOBJIEHHBIE TEIIIOOOMEHHUKH, U3TOTOBJICHHBIE
u3 croiikux Kk UFg MaTepranoB WIH MOKPBHITHIE UMH (32 HCKIIFOYCHHEM HEp KaBEIOIIEi
CTalMl), WIM MEIbI0, WM JIOOBIM COYETAaHHEM OTHX METaUIOB M PAacCUUTaHHBIC Ha
CKOpPOCTh M3MEHEHUS AaBlieHus, onpeesonero yreuky, Mmeee 10 I1a (0,0015 ¢pynT/KB.
moiim) B uac mipu nepenaje gapnerns 100 xIla (15 ¢hyHT/kB. mioiim).

CrenmMajJbHO NMpeIHa3HAYeHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOTaTeJIbHbIE CHCTEMBI,
o0opyaoBaHHE M KOMIIOHEHTHI ISl MCIHOJIL30BAHUSI NpH Tra3oau¢dy3HoHHOM
o0oraieHuu

BBOJHOE 3AMEYAHUE

BcemomoratensHeie cucTeMBI, 000pyIOBaHHE W KOMIIOHEHTHI sl Ta301u¢(y3HOHHBIX
YCTAaHOBOK IO OOOTAIEHUIO MPEACTABISIIOT CO00M CHCTEMBI YCTAaHOBKH, HEOOXOIHMMBIC
i nogaun UFg B razonuddysuonnyo cOOpKy, ISl CBSA3U OTIEIBHBIX COOPOK MEXKIY
coboii U 00pa3oBaHUs KackagoB (MJIM CTYNEHEH) C LEeIbI0 MOCTENEHHOTO IOCTHKEHHUS
Oomee BBICOKOTO oOOorameHuss W u3BiedeHus 'mpoaykra" u "xBoctoB" UFs wu3
IUQQPY3NOHHBIX  KaCKaJOB. BBuoy — BBICOKOMHEPUHMOHHBIX  XapaKTEPUCTHK
nubdy3MOHHBIX KacKaIoB JII000€ MpepbiBaHHE HMX Pa0OThI, OCOOCHHO HX OCTaHOBKA,
NPUBOIIAT K Cephe3HBIM TocieAcTBusM.  CrlemoBarenbHO, Ha ra30qud@y3noHHON
YCTaHOBKE Ba)KHOE 3HAYCHHE MMEIOT CTPOTO€ M MOCTOSHHOE IMOAJEepKaHHe BaKyyMa BO
BCEX TEXHOJOTMYECKHX CHCTEMax, aBTOMAaTHYECKas 3alluTa OT aBapuil M TOYHOE
AaBTOMAaTHYECKOE PEryJIMpOBaHHE IMMOTOKAa ra3a. Bce 3TO MPUBOAWT K HEOOXOOUMOCTHU
OCHAIIECHUS] YCTAaHOBKH OOJNBIIMM KOJWYECTBOM CIIEHUAIBHBIX  HM3MEPUTENBHBIX,
PETYIHPYIOUTNX U YIPABISIONINX CUCTEM.

O6pryno UF¢ ucmapsieTcst U3 IMIMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, M MOJIAETCS
B ra3oo0pa3Hoii ¢opMe K BXOJHBIM TOYKAM 4Yepe3 CHUCTEMYy KOJUICKTOPHBIX
TpyOomnpoBoaoB kackama. "lIpomykt" m "xBocThl" UFg, mocTymaromme W3 BBIXOTHBIX
TOYEK B BHUJE Tra3000pasHbIX IMOTOKOB, MPOXOIAT Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TPyOOIIPOBOIOB Kackana au00 K XOJOJHBIM JIOBYIIKaM, JTHOO K KOMIPECCOPHBIM
CTaHIMAM, TJe ra3000pa3Helii motok UFg ckmkaercs W 3aTeM TIOMENaeTcs B
COOTBETCTBYIOIIIUEC KOHTCHHEPHI NI TPAaHCIOPTHPOBKU WM XpaHeHUsS. [loCKONBKY
razoqud@y3noHHas yCTaHOBKA 10 OOOTalICHUI0 HMMEET OOINbIIOe  KOJIUYECTBO
razoaud@y3noHHBIX COOPOK, COOPAHHBIX B KaCKajbl, CO3JAIOTCS MHOTOKHIOMETPOBBIC
KOJUIGKTOPHBIE TPYOOIPOBOJBI KAaCKaJOB C THICAYaMH CBapHBIX IBOB, NPHYEM CXeMa
OCHOBHOW YaCTH WX COCAMHCHUN MHOTOKPATHO TIOBTOPSIETCS. O6opynoBaHue,
KOMIIOHEHTBI U CHCTEMBI TPYOOIPOBOJOB H3TOTOBISIOTCS C COOJIOJCHHEM BBICOKHX
TpeOOBaHMIA K BAKYyM-TUIOTHOCTH M YUCTOTE 00PabOTKH.
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5.4.1.

5.4.2.

5.4.3.

5.44.

5.4.5.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
y

CrnienanbHO TpEJHA3HAYCHHBIC WM TOATOTOBJICHHBIC TEXHOJOTUYECKUE CHUCTEMBI,
crocoOHbIe padoTath npu AasiaeHu 300 I1a (45 GyHT/KB. q10HM) WM MEHEe, BKIIIOYAs:

MHUTAIOIINE AaBTOKJIABBI (WM CHUCTEMBI), Hcmoib3yemble mist mnomaun UFs B
razoaudy3noHHbIE KacKabl;

JecyOIMMaTopsl (MM XOJIOAHBIE JIOBYIIKH), UCIONB3yeMble s BeiBeneHus: UFg
13 Ta301u((Hy3MOHHBIX KACKAJIOB,;

CTaHIIMK OXMXKCHUs, T'IC UF6 B ra3oo6pa3H0171 (bopMe N3 KacKaJga CXHMACTCA U
OXJTAXIOACTCA 1O KHUIKOI'O COCTOSAHUA,

cranuu "mpomykra" WM "XBOCTOB", mWcmonb3yembie M nepememienns UFg B
KOHTEUHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrenuanbHO TpeIHA3HAYCHHBIC WM TOJATOTOBJICHHBIC CHCTEMBI TpPyOOTPOBOJOB U
cUCTeMBI KOJeKTOpoB [yt yaepxkanus UFs BHyTpH razoauddy3noHHbx kackamoB. JTta
CeTh TPYOOITPOBOIOB OOBIYHO TMPEACTABIIACT CO00H crCTEMY ¢ "MBOHHBIM" KOJJIEKTOPOM,
IJIe Kaxaasl sueiika COeIMHEHA C KaKIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cuCTeMBbI

a) CrienManbHO MpPEJHA3HAYCHHBIC WM TOATOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MarucTpaiid, BaKyyMHbBIC KOJUIEKTOPHI M BaKyyMHBIE HACOCHI MPOH3BOIUTEIBHOCTHIO
5 v /mun (175 dyr’/Mun) win Gonee.

b) BakyyMHBIE HAacOCHI, CTIEIMALHO MPEAHA3HAYCHHBIC IS PabOThI B COAEpIKAIICH
UF¢ atMochepe W M3rOTOBJICHHBIC W3 aTIOMUHUS, HUKENS WM CIUIABOB, COJEPIKAIIUX
0onee 60% HUKENS WIH TOKPHITHIE UMU. JTH HACOCHI MOTYT OBITH WJIH POTAIIHOHHBIMH,
WM TOPITHEBBIMU, MOTYT UMETh BBITECHSIONINE U (PTOPUCTOYTIICPOIHBIC YIUIOTHCHHS, a
TaK)Ke B HUX MOTYT IIPUCYTCTBOBATH CIICIUALHBIC PA00YHUE KUIKOCTH.

CnenuajbHble CTOMMOPHBIC U PEryJIUPYIOIIIHUE KJIAlMaHbI

CrienuasibHO TIpeTHA3HAYCHHbIE WJIM TIOATOTOBJIICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOTIOPHBIC U PETYIUPYIONIHE KIanaHbl CHIb(OHHOTO TUITA, H3TOTOBICHHBIE U3 CTOHKUX
k UF¢ matepuanos, muamerpom ot 40 mo 1500 mm (1,5 10 59 moiiMoOB) AJis1 YCTAaHOBKH B
OCHOBHBIX U BCIIOMOTATENBbHBIX CHCTeMaX ra3oau(y3nOHHBIX YCTaHOBOK IIO
00OTaIeHHUIO.

Macc-cneKTpoMeTPbl/HCTOUYHNKH HOHOB 1151 UF¢

CrienuanbHO NpeHa3HAYCHHBIE WIM IOATOTOBJICHHBIE MarHUTHBIE WIH KBaJAPYIOJIbHbIE
MacC-CIIEKTPOMETPHI, CLIOCOOHBIC MMPON3BOAUTE MIPSIMOM 0TOOp MPoO MogaBaeMOi MaccChl,
"mpoxykTa" mian "XxBocToB" u3 ra3zoBbix MoTokoB UF¢ n oGnaparomue nonHeiM HabopoM
CIIEYIOIINX XapaKTePUCTUK:

1. yaAeNbHas pa3peniaronas cnocoOHOCTh Mo Macce cBbiie 320;

2. CoacpKaT HMCTOYHUKH HMOHOB, H3TOTOBJICHHBIC K3 HHXpPOMa HIW MOHCIIA HWIN
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, UJIN HUKCIIUPOBAHHEBIC,

3. coepkaT HOHU3AIMOHHbBIE HCTOYHUKY ¢ O0MOapIUPOBKOH 3JIEKTPOHAMU;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIA U30TOITHOTO aHAJIM3a.
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5.5.

5.5.1.

[OACHUTEJIBHOE 3AMEYAHUE

IlepeuncienHoe BhIIIE OOOPYIOBAaHWE BCTYNMACT B HEMOCPEACTBECHHBIM KOHTAaKT C
TexHosorndecknM TazoM UFg, mrbo HEmOCpeNCTBEHHO PETYIHPYET MOTOK B IMpeaenax
Kackaza. Bce mOBEpXHOCTH, KOTOPHIE BCTYIAIOT B KOHTAKT C TEXHOJOTHUCCKUM Ta30M,
IEJIMKOM H3TOTABIUBAIOTCS U3 CTOWKUX K UF¢ MaTepranoB wim MOKpPBIBArOTCS UMH. {71
HeNel  pas3zfesioB, OTHOCAIMIMXCS K Tra30auy3MOHHBIM YCTPOHCTBaM, MaTepHalbl,
kopposuectoiikue k UFs, BKIIFOUAIOT HEPIKABEIOIIYIO CTallb, AJIFOMUHUHN, aTFOMHUHHEBBIC
CIIIaBBI, OKCHUJ ATFOMUHUS, HUKEJTh WM CIUIaBBI, comepskantue 60% wuimu 6ojree HUKENS, a
takke croiikue K UF¢ moHOCThI0 (hTOpHUPOBAaHHBIC YITIEBOAOPOIHBIC TOJIUMEPHI.

CrenmajibHO TIpeIHA3HAYEHHbIE MJIM TOATOTOBJIEHHbIE CHCTEMBbI, 000PyJI0OBaHUE H
KOMIIOHECHTbBI AJIA HCIIOJIb30BaHUA Ha yCTaHOBKaX aaponnHaaneCKoro
odoramgeHus.

BBOJAHOE 3AMEYAHUE

B nporieccax asponuHaMmudeckoro oboramenus cMech razoodpasznoro UF u terkoro rasa
(Bomopon WM TeNuil) CKUMAeTCa U 3aTeM IPOIYCKaeTCs Yepe3 pa3eliaioniiue AIeMEHTHI,
B KOTOPBIX H30TOITHOE pa3/eleHHE 3aBEPIIACTCS MOCPEACTBOM IMONyUEHHUS OONBIINX
HEHTPOOCKHBIX CHJI IO TEOMETPUH KPUBOJIMHEWHOM CTEHKH. Y CIEIIHO pa3pa0oTaHbl JBa
mpoIecca ATOro TUMA: MPOIECC COIUIOBOTO pa3zeiicHHsl W MPOIECC BUXPEBOH TPYOKH.
Jns o0omx TMpPOIECCOB OCHOBHBIMU KOMITOHCHTAMHM KacKala pasJelieHUsl SBISIOTCS
MWINHAPUYECKHE KOPIyca, B KOTOPBIX pa3MEIIeHBl CHelHaIbHble pPa3IeiIuTeIbHBIE
3JIEMEHTHI (COIUTA WM BUXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPH M TEIUIOOOMCHHHUKHU
JUTSL yAaJeHusT 00pa3yromierocs Mpy CxXaTtuu Teria. JlJid aspoAMHAMUYECKHX YCTaHOBOK
TpeOyeTcs MeNbIi Psi/l TAKMX KacKaJloB, TaK YTO UX KOJUYIECTBO MOXKET CIIY)KUTh BaXKHBIM
yKazareineM KOHEYHOTO HCIOJb30BaHUSA. [lOCKONIBKY B a’pOoJAMHAMUYECKOM TMpoIiecce
ucnons3dyercs UFg, TOBepXHOCTM BCero 00Opy[OBaHWs, TPYyOOIPOBOAOB U
U3MEPUTEILHBIX TPUOOPOB (KOTOpHIE BCTYIAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBJIMBATHCS U3 MATEPUATIOB, COXPAHSIOMIMNX YCTOMUMBOCTE Ipu KoHTakTe ¢ UFs.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuncienHble B HACTOSILEM pa3feliec 3JIEMEHThl BCTYHNAlOT B HEMOCPEICTBEHHBIN
KOHTAKT ¢ TexHoyorndeckuMm razom UFg mu0o0 HEmOCpeCTBEHHO PETYIHPYIOT TMOTOK B
mpejaenax Kackaaa. Bce moBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
razoMm, ILEJIWKOM H3TrOTaBIMBalOTCS U3 cTokux K UFg MaTepuanoB, WX 3allUIIEHBI
MOKPBITHEM M3 TaKuX MarepuanoB. Jlims menmeit pasziena, OTHOCSIIETOCS K dJIeMEHTaM
a’poaMHAMUYIECCKOTO oboramieHus, kopposuecroiikue k UF¢ Matepuansl, BKIIIOYAIOT METb,
HEPXKAaBEIOU[YI0 CTajlb, AaJIOMUHHUM, alIOMUHHEBBIC CIIABbl, HUKEIh WM CIUIABHI,
comepkamme 60% wnm Oonee Hukens, a Takke crodkue K UFg mMmomHOCTBIO
(hropupOBaHHBIC YTIIEBOAOPOIHBIC TIOTHMEPHI.

Pa3neaurenbHble comiia

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TOJATOTOBJICHHBIC Pa3lCIUTEIbHBIC COIIa M WX
cOopku. PazgenurenpHBIC COIUIA COCTOST W3 IMNEJICBHIHBIX H30THYTHIX KaHAJIOB C
paanycom m3ruba menee 1 mm (00brano oT 0,1 10 0,05 MM), kKOppo3uectoiikux k UF,, u
MMEIOIIUX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pasfeisieT MPOTEKAaIoUuil uepes
COILIO Ta3 Ha JIBE (PPaKIIUU.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

Buxpesbie TpyOKH

CriernanibHO TIpeTHA3HAYEHHBIE WM TOJITOTOBJIEHHBIE BHUXPEBBIE TPYOKH M MX COOPKH.
Buxpesbie TpyOKH UMEIOT HWIHHIPHYECKYIO WIIH KOHYCOO0pa3HyIo (popMy, H3rOTOBIEHBI
n3 kopposuectoikux k UFg MarepuanoB WM 3alllMIIEHBl MOKPBITUEM M3 TaKUX
MaTepuaioB U uMeT guamerp oT 0,5cm 1o 4cM TOpU OTHOLICHHWU J[UIMHBI K
muametpy 20:1 wnm MeHee, a TakKe OJHO WM OoJiee TaHTCHIMAIBHOE BXOJHOC
oTBepcTHE. TpyOKH MOTYT OBITH OCHAIICHBI OTBOJaMH COILJIOBOTO THIIA HAa OJHOM HIIM Ha
000MX KOHIIaX.

[NOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenbHBIA Ta3 TOCTYMAET B BUXPEBYIO TPYOKY IO KacaTelIbHON C OJHOTO KOHIA WIIH
yepe3 3aKpyUMBAIOIINE JONATKU UM Yepe3 MHOIOUYNCIEHHBIE TaHT€HIINAIbHBIE BXOIHBIC
OTBEPCTHS BIOJb TPYOKH.

Komnpeccops! 4 ra3oayBKu

CrienaibHO TIpeHA3HAYCHHBIC WM TOJTrOTOBJICHHBIE OCEBBIC, LEHTPHU(YKHbIC WIH
00BEeMHBIE KOMITPECCOPHI WIIM Ta30yBKH, M3TOTOBJIICHHBIE M3 Koppo3uecTorkmx K UFg
MaTeprajoB, WA 3aIUIIICHHBIC MOKPBITHEM u3 TaKuX MaTepuasoB,
TIPOM3BOINTENLHOCTBI0 HAa BXOAe 2 M /MHH Him Gomee cmecu UFg M Hecymiero rasa
(Bomopon wiu renuii).

MMOSACHUTEJIBHOE 3AMEUAHUWE
Takue KOMITPecCOphl ¥ Ta30AyBKH OOBITHO UMEIOT Tiepenan aasieHus ot 1,2:1 mo 6:1.
YioTHeHus1 BpAaIAIOIIUXCSl BAJIOB

CriernaibHO TpeTHa3HAYCHHBICE WJIM TIOJATOTOBJICHHBIC YIUIOTHEHUS BPAINAOIIAXCS
BAJIOB, YCTAHOBJICHHBIC Ha CTOPOHE MOJAYd U HA CTOPOHE BBIXOJA IS YIUIOTHCHHUS Bana,
COCJIMHSIONICTO POTOP KOMIIPECCOPa WM POTOP Ta30yBKU C MPUBOJHBIM JIBUTATENIEM, C
TeM dTOOBI OOCCHCUUTh HAJCKHYIO TEPMETU3AIMIO, TMPEIOTBPAIIAIONIYI0 BBIXOJ
TEXHOJIOTHYECKOTO Tra3a WM HaTeKaHWE BO3JyXa WM YIUIOTHSIONIETO Tasza BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30yBKH, KoTopas 3anonHeHa cMmechio UFg n
HECYIIEro rasa.

Ten1000MeHHUKH AJISl OXJIAKTCHHUS ra3a

CrieruaabHO TpeIHA3HAUCHHBIC WM MOTOTOBICHHBIC TEIIIO0OMEHHUKH, U3TOTOBJICHHBIC
u3 kopposuectoiikux k UFg marepuanoB WIH 3allUIICHHBIC TMOKPHITHEM H3 TaKUX
MaTepHasoB.

KO?KyXI/l pasaejaioummx 3JICeMEHTOB

Cneunaano npE€aHa3sHauYCHHBIC nin IIOATOTOBJICHHBIC KOXYXH  PasACIArOnunuXx
3JICMCHTOB, U3IOTOBJICHHBIC U3 KOppOBHCCTOﬁKHX K UF6 MaTCpUuajioB WM 3alllUIICHHBIX
IMOKPBITUEM U3 TAKUX MATCPUAJIOB, AJid IMOMCHICHHA B HHUX BHUXPCBBIX pr60K nim
PasaACIUTCIIbHBIX COIICII.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT TPEJICTAaBIATh COOOW HWIMHAPHUYECKHE KaMephl TUaMeTpoM OoJee
300 MM u mmHOK 60nee 900 MM WM TIPSMOYTOJIEHBIE KaMephl CPAaBHUMEIX Pa3MEpOB U
MOTYT OBITh TpPEJHA3HAYCHBI JJIi YCTAHOBKA B TOPHU30HTAIEHOM WJIH BEPTUKATBHOM
TIOJIO’KEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl nogaun/cucreMsl oTBOAA ""mpoaykra' u ""'xsoctoB"
\

CrienmanbHO TipeHAa3HAUYEHHBIE WIIM TOATOTOBICHHBIE TEXHOJIOTMYECKHE CUCTEMBI HITH
o0opymoBaHue Isi 000TaTUTENBFHBIX YCTAHOBOK, M3TOTOBJIEHHBIE M3 KOPPO3UECTONKHUX K
UF¢ MmaTepuaioB Wil 3aIIUIICHHBIX TTOKPHITHEM M3 TAKHX MaTEPHAIIOB, BKIIIOYAIOIIHE:

a) MUTAOIINE ABTOKJIABBI, MIEYH MJIM CUCTEMBI, UCTOMb3yeMble s nofaun UFg ms
mporiecca 00oTaleHus;

b)  decyOauMaTopbl (MM XOJNOJHBIC JIOBYIIKH), HCIOJB3YEMbIC JJIsl BBIBCICHHS
Harperoro UF u3 nporiecca o0oramieHust Juist MOCIeayIOIero nepeMerieHus;

C) CTaHIMM OTBEP)KICHUS WIN OXKIDKEHMs, ucroyib3yeMble i BbiBeneHus UFg u3
mporecca oborameHus myreM cxatus U nepesona UFg B xKMIKYIO WIN TBEPAYIO
hopmy;

d) CTaHIMU "mpoAykra" miau "XBocToB", ucnonb3dyeMele ansa nepememieHus UFq B
KOHTEUHEPBHI.

CucreMbl KOJJIEKTOPHBIX TPY0ONPOBO/I0B

CrnenmanbHO TpeAHa3HAYCHHBIC WM IMOATOTOBJIICHHBIE CHCTEMBI  KOJUIEKTOPHBIX
TpyOOTIPOBOZOB, M3TOTOBICHHBIE U3 Koppo3uecToikux k UFg MarepuanoB win
3allMILICHHBIE TOKPHITUEM W3 TaKuUX MatepuaioB, s yaepxkanus UFs BHyTpu
a’POIMHAMUYECKHUX KAacKaJloB. JTa CETh TPYOONPOBOIOB OOBIYHO IMPEJCTABIACT COOOM
cucteMy ¢ "ABOMHBIM" KOJIJIEKTOPOM, TNI€ KaXKIABIM Kackaj WM Tpylmna KacKaloB
COCTMHEHBI C KAKIBIM U3 KOJUIEKTOPOB.

BaKyyMHbIe CHUCTEMbI 1 HACOChI

a) CrnenuanbHO TpelHa3HAUCHHblE WM IIOATOTOBJIEHHBIE BaKyyMHbIE CHCTEMBI,
POM3BOIUTENHHOCTBIO HA BXOAE 5 M’/MHH HIM 0OJee, COCTOSIIME M3 BaKyyMHBIX
MarucTpasieil, BAKYyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, M ITPEIHA3HAYCHHBIE JUIS
pabotsl B conepkammx UFg ra3oBeix cpenax.

b) BaxyymHBIE HacOCHI, CHENMANBHO IpeIHA3HAYCHHbIE MW IMMOATOTOBICHHBIEC IS
pabotel B comepkammx UFg Ta30BBIX cpeax M M3TOTOBJICHHBIE M3 KOPPO3HUECTOHKHX K
UF¢ MaTepuaioB WK 3allMIIEHHBIX TOKPHITUEM M3 TaKUX MaTepuaiioB. B 3THX Hacocax
MOTYT HKCIIOJIB30BaThCS (PTOPUCTO-YTIIEpOIHbIC YIUIOTHCHHS W CIICUalbHBIE paboune
SKUJIKOCTH.

CrnenmnaabHble CTOMOPHBIE M PeryJHpPYIOIAe KJIATAHbI

CrienuasnbHble IpeiHA3HAUYCHHbIE WJIN IIOJrOTOBJIECHHBIE PYYHbIE WIM aBTOMAaTHYECKHE
CTOTIOpHBIE M PETYIHMPYIONINE KJamnaHbl CHIb()OHHOTO THIA, H3TOTOBJICHHBIE W3
Koppo3uecTokux Kk UFg MaTepusioB WM 3alllMIIEHHbIE TOKPBITUEM U3 TaKHX
MaTtepuanoB, nauameTrpom oT 40 gmo 1500 MM JuI1 MOHTaXka B OCHOBHBIX M
BCIIOMOTaTEIbHBIX CUCTEMAaX YCTAHOBOK a3pOIMHAMUYECKOro 00OTaleHHS.

Macc-cnekTpoMeTpbl/ucToYHMKH HOHOB 1151 UF

CrnienianbHO TpeTHA3HAYEHHBIC WM MOJTOTOBIICHHBIC MarHUTHBIC WA KBAJIPYIOJBHbIC
MacCc-CIIEKTPOMETPEHI, CIIOCOOHBIE MMPOU3BOAUTH MPSAMOI 0TOOP MPoO MogaBacMON MacCCHhI,
"mponykra" minm "XBOCTOB" M3 razoBbIX MOTOKOB UF¢ n oOiramaromiye moJTHBEIM HaO0OpoOM
CIIEYIOIINX XapaKTEPUCTHUK:

1. yaAeNbHas pazpeniaromnias cnocoOHOCTh Mo Macce cBbiie 320;
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5.5.12.

5.6.

2. COACPIKAT HMCTOYHUKU HOHOB, HU3TOTOBJICHHBIC M3 HHUXpPOMAa WJIW MOHCIIS WU
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIIUPOBAHHEBIC,

3. coepkaT HOHU3AIMOHHbBIEC HCTOYHUKH ¢ O0MOapIUPOBKOM 3JIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO JUISI NU30TOITHOTO aHAIN3A.
Cucrtemsl otaenenusi UF oT Hecymiero ra3a

CrenumanbHO NpeJHa3HAYEHHBIE WM MOJATOTOBJICHHBIE TEXHOJIOTHMYECKUE CUCTEMBI TS
otaenenus UFg oT Hecymiero ra3a (BoAOpoaa WU Teiusl).

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTeMBl TIpeIHa3HAYeHHI I cokpamenus conepkanus UFg B Hecymem rase 1o
OJTHOY YaCTH Ha MIJUIMOH WJIM MEHEE U MOTYT BKJIIOUaTh TaKOe 000pyIOBaHUE, KaK:

a) KPHUOTEHHBIE TEIUNIOOOMEHHMKM M KpPHOCEMapaTophl, CHOCOOHBIE CO3/1aBaTh
temnepatypsl -120°C wiu MeHee, Win

b) OJIOKM KPHOTEHHOTO OXJaXICHHs, CIIOCOOHBIE CO3AaBaTh Temmepatypsl -120°C
WIN MEHee, WIH

c) OJIOKM pa3[eNUTeNbHBIX COIMET WM BHXPEBBIX TpyOOK mist otnenenus UFg ot
HECYIIETOo rasa, Win

d) xonouble toBymkd UFg, ciocoOHble co3maBath TemrepaTypsl -20°C win MeHee.

CrnennajibHO TpPeTHA3HAYEHHBbIE HJIU TOATOTOBJIEHHBIE CHCTEMbI, 000PyJI0BaHUE H
KOMIIOHEHTHI JUIA WCNOJb30BAHUS HAa YCTAHOBKAX XHUMHYECKOr0 O0MeHAa WJIH
HMOHOOOMEHHOI0 000raleHus

BBOJIHOE 3AMEYAHUE

HesnaunrensHoe pa3nuupie HM30TONMOB ypaHa IO Macce MPHUBOAUT K HEOOIBIINM
U3MCHEHUSIM B PAaBHOBECHUU XHMHUYECKHX PEaKIMi, KOTOpbIe MOTYT MCIOIb30BaThCA B
KaueCTBE OCHOBBI IS Pa3JICJICHUs M30TOMOB. YCIENIHO pa3paboTaHO JBa Mpolecca:
YKUJAKOCTHO-KHIKOCTHBIH XUMUYECKHA 0OMEH ¥ TBEPI0-KUJIKOCTHBIM NOHHBIH 0OMEH.

B mporecce KHIKOCTHO-KUAKOCTHOTO XUMUIECKOTO OOMEHa B IIPOTHBOTOKE MTPOUCXOJIAT
B3aUMOJICHCTBUEC HECMEIIMBAIONINXCS KHIAKUX (a3 (BOTHBIX WIM OPraHMYECKHX), YTO
MPUBOIAT K 3P hEeKTy KacKaAupOBaHUS THICSY cTamuil pasaencaus. Bomnas daza cocrout
U3 XJIOpHJA ypaHa B PAacTBOPE COJITHOW KHUCIIOTHI; OpraHmyeckas (aza COCTOUT U3
JKCTpareHTa, COJCPXKAIIEero XJIOPHJ ypaHa B  OPTaHUYECKOM  PacTBOPUTEIIC.
KoHTakTHBIMA (QUIBTPaMU B pPa3ACIUTECILHOM KACKaJ€ MOTYT SIBIIATHCSA JKUIAKOCTHO-
JKUJIKOCTHbIE OOMEHHBIC KOJIOHHBI (Takhe, KaKk HMIIYJIbCHbIE KOJIOHHBI C CETYaThIMU
TapenKaMy) WU KAIKOCTHBIC IIEHTPU(YKHbIE KOHTaKTHbIe QmibTpbl. Ha 0bomx koHIax
pa3NeNMuTeNLHOTO Kackaja B Iensax oOecredeHus: peduirokca Ha KaXKJIOM KOHIIE
HEOOXOJMMBl XUMUYECKHE TpeBpalleHus (OKHUCICHHE W BOCCTAHOBJICHHE). | JaBHas
3ala4ya  KOHCTPYKIIMM COCTOMT B TOM, 4YTOOBI HE JOMYCTUTh 3arps3HCHUS
TEXHOJIOTHYECKUX TIOTOKOB HEKOTOPHIMH HOHAMH METAUIOB. B cBA3u ¢ 3TUM
UCTIOJIB3YIOTCS  TUIACTHKOBBIC,  TOKPBITBIC  IUIACTHKOM  (BKIIOYas — IpUMEHEHHE
(TOPUPOBaHHBIX YTIIEBOJOPOIHBIX MOJUMEPOB) W/HJIHM TMOKPBITHIE CTEKIOM KOJIOHHBI U
TPyOOTIPOBOIBL.
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5.6.1.

5.6.2.

5.6.3.

B  TBepHO-KMIKOCTHOM HWOHOOOMEHHOM  TIpoOIlecce  OOOTalieHHe  JIOCTUTACTCS
MOCPEACTBOM  aICOpOIMK/IeCOPOLIMM  ypaHa Ha CHCHHMAIbHOH, OYEeHb OBICTPO
JEHCTBYIOEH MOHOOOMEHHOM cMmoje win azicopOeHte. PacTBop ypaHa B COJISIHOM
KHCIIOTE W JIPYTHE€ XHMHYECKHE pEeareHThl IPOIYCKAIOTCA dYepe3 IMINHAPHUYECKHe
o0OraTUTENbHBIC KOJIOHHBI, COJCpIKAIlUe VIUIOTHEHHBIC clion ajacopOenrta.  Jlns
MOJJICpXKaHUsI HEMPEPBIBHOCTH TIpollecca HEoO0XoAMMa cHucTeMa pediriokca B IENsIX
BBICBOOOXKJICHHS YpaHa M3 aJIcOpOCHTa OOpaTHO B JKUAKUH MOTOK, C TEM YTOOBI MOXHO
Op10 coOparh "mpomykT' W "XBOCTHI'. DTO MOCTUTACTCS IIYTEM HCIIOIh30BAHUS
MOAXOIAMINX XUMHUYECKIX PEareHTOB BOCCTAHOBJICHHUS/OKUCIEHHUS, KOTOPHIE TIOTHOCTHIO
pETeHEepHUPYIOTCS B pa3[eNbHBIX BHEIIHHUX TETISX M KOTOpPBIE MOTYT YacTHYHO
pPETCHEpPHUPOBAThCS B CaMHX HM30TOMHBIX Pa3ICTUTEIbHBIX KOJOHHaX. [IpucyrcTBue B
MPOIECCE TOPSYUX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KUCIOTHI TPEOYET, YTOOBI
o0opyoBaHue OBUIO M3TOTOBJIECHO M3 CHEIMAIBHBIX KOPPO3UECTOMKUX MAaTEPHUaIoB MU
3aIUIICHO MMOKPBITHEM U3 TAKUX MAaTEPHAJIOB.

KuaKOCTHO-KHAKOCTHbIE 00MEHHbIE KOJTOHHbI (XMMHUYeCKHIT 00MeH)

IIpoTMBOTOYHBIE  JKHIKOCTHO-)KMAKOCTHBIE = OOMEHHbIE  KOJIOHHBI,  HMMEIOIINe
MEXaHUYECKUI CHIIOBOW BBOJ (T.€. UMIYJIBCHBIE KOJIOHHBI C CETYATBIMU TapeiKaMH,
KOJIOHHBl C TapelKaMH, COBEPIIAIONIMMHU BO3BPATHO IOCTYMATEIbHbIC IBWKCHUS, U
KOJIOHHBI C BHYTPCHHUMHU TYpPOUHHBIMU CMECHUTEIISIMH), CIICIUAIBHO MPEIHA3HAYCHHBIC
WJIH TTOATOTOBIIEHHBIE JJI1 OOOTAIIeHUs ypaHa ¢ NCIIOIB30BAaHUEM IIPOIlecca XUMHUIECKOTO
obmena. st KOPpO3MOHHONW YCTOMYMBOCTH K KOHIICHTPHPOBAHHBIM PacTBOPaM COJISTHOM
KHCJIOTHI 3TH KOJOHHBI W WX BHYTPEHHHE KOMITOHEHTBHI M3TOTOBJIEHBI U3 ITOAXOJSIINX
TUTACTUKOBBIX MaTepHalioB (TakWX, Kak (DTOpUPOBaHHBIC YTIICBOAOPOIHBIC MOJHMEPHI)
WIM CTEeKJIa WIM 3alllMIICeHbl MOKPBITUEM W3 TaKUX MAaTepUasoB. Kononnst
CIIPOEKTUPOBAHBI HA KOpoTKoe (30 CeKyHIT WM MEHEe) BpeMsl TPOXOXKICHUS B KacKaJe.

MenTpudykHble KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHbIE (QUILTPHI (XMMH4YECKHH
00MeH)

Hentpudyxnapie  XKUIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHBIE  (MIBTPHI,  CIENHAIBHO
MpeIHA3HAYCHHBIC WU TOJTOTOBICHHBIC I OOOTallCHWsI ypaHa C HCIIOJIIb30BaHUEM
mporecca  XUMUYECKOro oOMeHa. B Takux KOHTAaKTHBIX (DHIBTpax MCIOIB3YETCs
BpalllcHUE JIJIsl TIOMYYCHHUS OPTraHUYECKUX WM KUAKUX MOTOKOB, a 3aTeM ILICHTPOOEKHAs
cuna mias pasgencHus ¢as.  JIsS KOpPPO3HOHHOW CTOMKOCTH K KOHICHTPHPOBAHHBIM
pacTBOpaM  CONITHOM  KHCJIOTHI ~ KOHTaKTHBIE  (PHIBTPBI  HM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIIMX  IUIACTUKOBBIX  MarepHaioB  (Takux, Kak (TOpUpOBaHHBIC
YTICBOIOPOIHBIC TOJIMMEPHI) WIIA MOKPBIBAIOTCS WUMU WM CTEKIOM. lleHTpudyxHbIC
KOHTAaKTHBIE (WIBTPBI CHPOCKTUPOBAHBI Ha KOpOTKoe (30 CEeKyHJ WM MeHee) Bpems
MPOXOXKJICHUS B KacKaje.

CucrtemMbl 1 060py/10BaHHE /IJIsl BOCCTAHOBJIEHUS ypaHa (XUMHYeCKHii 00MeH)

a) CrenuanabHO TIpeTHa3HAYCHHBIC HJIH IIOJArOTOBJIEHHBIC SIYEHKU
JJIEKTPOXUMHUYECKOTO BOCCTAHOBJICHHUS [UISI BOCCTAHOBJIICHHMS ypaHa W3 OIHOTO
BaJICHTHOTO COCTOSIHHMS B JAPYroe Jjsi 0OOTralieHus ypaHa C HCIOJB30BAaHHUEM Tpoliecca
XHMHYECKOTO  OOMEHa. Marepuansl  siueek, HaXOASAIIMECS B  KOHTAKTE C
TEXHOJIOTHYCCKHUMU pacTBOpaMu, JIOJIKHEI OBITH KOPPO3UECTOMKUMHU K
KOHIICHTPHUPOBAHHBIM PacTBOPaM COJITHON KUCIIOTHI.
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5.6.4.

5.6.5.

[OACHUTEJIbBHOE 3AMEYAHUE

KaTtomuerii oTcek suelkm IOKEH OBITh CIPOSKTHPOBAH TAaKAM 00pa3oM, dTOOBI
MPEOTBPATUTh TOBTOPHOE OKUCIICHUE ypaHa JI0 Oosiee BBICOKOTO BAJICHTHOTO COCTOSTHHUSL.
Jnst ynepkaHuWs ypaHa B KaTOJHOM OTCEKE sUeiiKa MOXET HMMETh HEIPOHHUIAEMYIO
IuapparMeHHYI0 MEMOpaHy, HM3TOTOBICHHYIO M3 CIHEIMAaTbHOIO KaTHOHHO-OOMEHHOTO
Matepuana. KaToJ COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO MPOBOJHUKA, TAKOTO, KaK

rpagur.

b) CriennanbHO TIpeAHa3HAYCHHBIC WUIH MOATOTOBJICHHBIC CHCTEMBI TSI W3BJICUCHUS
U™ wu3 OPTaHUYECKOTO TIOTOKA, PEryJIUPOBAHUS KOHIICHTPAIIMH KHUCJIOTHI W IS
3aIOJTHEHUS SUYCEK DJICKTPOXUMHUYCCKOTO BOCCTAHOBICHHWS Ha IPOW3BOJACTBCHHOM
BBIXOJIC KacKasa.

[TOACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHNS SKCTPAKIIMH PACTBOPHTENeM Ut oTronk U™ us
OPraHUYeCKOro MOTOKA B JKUAKHUN PacTBOp, 000PYIOBaHHS BBITAPUBAHUS WU/UITU JAPYTOTO
000pyOBaHMs ISl JOCTHKCHHUS PEryJTHPOBKHA U KOHTPOJIS BOJOPOIHOTO TOKa3aTels, u
HACOCOB WJIM JIPYTHX YCTPOMCTB MEpeHOca IS 3aMOJHEHHS SUEeK IIEKTPOXUMHUUYECKOTO
BoccTaHoBieHus. (OCHOBHasE 3ajava KOHCTPYKIIMA COCTOHT B TOM, 4YTOOBI H30ekaTh
3arps3HEHUS MOTOKA KUJAKOCTH HOHAMU HEKOTOPBIX MeTasioB. Cle0BaTeNbHO, TE YaCTH
000pYI0BaHHSI CHCTEMBI, KOTOPBIE HAXOAATCS B KOHTAKTE ¢ TEXHOJIOTUYCCKUM MOTOKOM,
U3TOTABJIMBAIOTCS W3  COOTBETCTBYIOIIMX  MaTepuasioB  (TakMX, Kak  CTEKIIO,
(hropUpOBaHHBIC  YIJICBOJOPOAHBIC MOJAMMEPHI, cyiabdar mnonudeHuna, CcyabHoH
nonud(upa U MPONUTAHHBIH CMOJIOH TpaduT), WM 3AMUIICHBI MOKPHITHEM H3 TaKHUX
MaTepHasoB.

CucreMbl NOATOTOBKY MUTAHUS (XMMUYECKHUI 00MeH)

CrenuanbHO TpeAHAa3HAUCHHBIC WJIM TOJITOTOBICHHBIE CUCTEMBI IS TPOW3BOJICTBA
MUTATENFHBIX PAacTBOPOB XJIOPHAA YpaHa BBICOKOW YHCTOTHI IS YCTaHOBOK IIO
pas3zeneHuio N30TOTIOB ypaHa METOI0M XUMHUYECKOTo OOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT W3 000OPYAOBAHUS JJIsi PACTBOPEHUS, SKCTPAKIIUN PACTBOPUTEIEM
W/ NOHOOOMEHHOTO 00OPY/IOBaHUS JISI OUYUCTKH, & TAKXKE AICKTPOIUTHUECKUX STUCCK
ms Boceranosienns U™ wim U™ B U™, B sTux crcremMax NpOM3BOMSTCS PACTBOPHI
XJIOpHaa ypaHa, B KOTOPBIX CONEP)KUTCS JHUIIb HECKOJIBKO dYacTell Ha MIUIHOH
METAJTMYECKUX BKIIOUYEHHUH, TaKuX, KaK XpOM, *KeJle30, BaHaIUil, MOMUONEH U JOPYTUX
JIBYXBAJICHTHBIX ~HMX KATHOHOB WJM KAaTHOHOB C  OOJbBIIEH  BaJCHTHOCTBIO.
KOHCTPYKIHOHHbBIE MATEPHAIIBI U SIEMEHTOB CHCTEMBI, B KOTOPOil 00pabaThiBaeTcs U™
BBICOKOH YHCTOTHI, BKJIFOUAIOT CTEKJIO, (PTOPHPOBAHHBEIC YIJIEBOIOPOIHBIC ITOJIUMEPHI,
rpaduT, MOKPHITHIA TOTUBHHUI-CYJIb()ATHBIM WK TTOTUI(PHUP-CYIbPOHHBIM TUTACTUKOM U
MPONUTAHHBIA CMOJIOM.

CucreMbl OKHCJIEeHHS YPaHa (XMMUYECKUiIT 00MeH)
CrienuanbHO peIHA3HAYCHHBIE WITH MOATOTOBICHHBIE CHCTeMbI st okucnenns U™ B U™

I BO3BpalICHUA B KaCKald pa3AaCiiCHUSA H30TOIOB YpaHa B IIPOLECCE 060F3H.ICHI/I$I
METOAOM XHUMHUYECCKOI'O oOMeHa.
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5.6.6.

5.6.7.

5.6.8.

[NOACHUTEJIbHOE 3BAMEYAHUE
OTH CUCTEMBI MOT'YT BKJIIOYATh TAKHUE AJIEMEHTHI, KaK:

a) o0opymoBaHWe Jis KOHTAKTHPOBAHHMA XJIOpa H KHCIOpOAa C BOIHBIMHU
spdumoeHTaMH U3 O0OpYNOBaHWS paslelieHUss HW30TONMOB M DKCTPaKIUH
o6pasosasierocss U™ B 06eIHEHHBIH OpraHUYecK il TOTOK, BO3BPAIIAIONIAHACS U3
MIPOU3BOJACTBEHHOT'O BBIX0JIa KACKA/a;

b) o0opyIoBaHKNE, KOTOPOE OTHACISACT BOJY OT COJISIHOH KHCIOTBI, 4TOOBI BOJa U
KOHIIEHTPUPOBAHHAS COJISTHAS KUCIIOTA MOTJIH OBl OBITH BHOBb BBEACHBI B MPOIIECC
B HY)KHBIX MECTax.

BbicTpo pearupyoniue HoHO0OMEHHbIE CMOJILI/a1CcOPOEHTHI (MOHHBIH 00MeH)

Beictpo  pearupyromue HOHOOOMEHHBIE CMOJIBI WJIH  aJCcOpPOEHTHI, CHEUUAIBHO
npeHa3HaYeHHbIC WM TOATOTOBICHHBIE Uil OOOTameHus ypaHa C HCHOJIb30BaHHEM
npoliecca HOHHOTo 00MEHa, BKIIIOYasi TOPUCTHIE CMOJIBI MaKPOCETYATON CTPYKTYpPbI H/WIN
MeMOpaHHBIE CTPYKTYpbI, B KOTOPBIX aKTHUBHBIE TPYIIBl XHMHUYECKOTO OOMEHa
OTpaHUYCHBl TOKPBHITHEM Ha IOBEPXHOCTH HEAKTUBHOW TOPHCTOW BCIOMOTATEIbHON
CTPYKTYPBIL, H JIPYTHE KOMITO3UTHBIE CTPYKTYPBI B JIFOOOW mpreMiieMoil popme, BKITIOUast
YacTUIBl BOJIOKOH. OTH HOHOOOMEHHBIE CMOJIBI/aACOPOCHTH UMEIOT aAnamerpsl 0,2 MM
WIN MeHee M JOJDKHBI OBITh XWMHUYECKH CTOMKMMH MO OTHOIICHHIO K PacTBOpaM
KOHLIEHTPUPOBAHHOW COJITHON KHCJIOTBI, @ TAK)KE JOCTATOYHO MPOYHBI (PU3UUECKH, C TEM
YTOOBI MX CBOKMCTBa HE YXYAIIAIMCh B OOMEHHBIX KOJOHHAX. CMOJbI/aacopOeHTHI
CTIECNUAIBLHO TIpeIHA3HAYCHBI JUIs TONYYCHUS KHHETHKH OYeHb ObICTPOro oOMeHa
W30TOTIOB ypaHa (IJUTENBHOCTh TmoOdyoOMeHa MeHee 10 cekyHm) uw o0JamaroT
BO3MOXKHOCTBIO paboTaTh IpH Temneparype B quanaszone ot 100°C go 200°C.

HNonoo0MeHHbIE KOJOHHBI (HOHHBII 00MEH)

Hunuaapuyeckne KoIOHHBI AuamerpoM Oosee 1000 MM it yep:kaHust U TOIep KaHUS
3aIIOJTHEHHBIX CII0EB HOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIICIIUANIFHO TpeTHa3HAYCHHBIC
WIH TIOATOTOBJICHHBIE Ui OOOTAIleHWs ypaHa C WCHOJIH30BAHMEM HOHOOOMEHHOTO
mporecca.  OJTH KOJOHHBI H3TOTOBJIEHBI W3 MAaTepHalioB (TaKWX, KaK THUTaH WU
(hropupoBaHHBIC YTJIEBOJOPOJHBIE TOTUMEPHI), CTOHKHX K KOPPO3HWH, BBI3BIBACMON
pacTBOpaMH KOHIICHTPUPOBAHHOW COJISHOM KHCJIOTHI, WM 3alUIIEHBI MOKPHITHEM W3
TaKMX MaTepUaJIOB U CHOCOOHBI padoTaTh mpH TemiepaType B auanazone ot 100°C mo
200°C u mapnenuw Boire 0,7 MIla (102 ¢byHT/KB. q10iiM).

HoHoo0MeHHBIE cHCTeMBI pediiiokca (MOHHBII 00MeH)

a)  CrenmanbHO NpeTHa3HAYCHHBIC WM TTOJrOTOBICHHBIC CHCTEMBI XHUMHUYECKOTO MU
ANEKTPOXUMHYECKOTO  BOCCTAHOBIICHHMS  JUIi  pEreHepalud  pearcHTa(oB)
XMMHYECKOTO BOCCTaHOBJICHUS, MCIIOJIb3yeMOTo(bIX) B KackalaXx HOHOOOMEHHOTO
o0oraieHus ypasa.

b)  CrenuanbHO NpeTHA3HAYCHHBIC WIIH TIOJTOTOBJICHHBIC CUCTEMbl XUMUICCKOTO HITH
AIIEKTPOXUMHUECKOTO OKHCJICHUS JUIS PEreHepaldd pearcHTa(0B) XUMHYECKOTO
OKHCJICHUS, HCIIOIB3yeMOTO(bIX) B KaCKagaX HOHOOOMEHHOTO 00O0TaIleHus ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE
B npouecce moHOOOMEHHOr0 0OOTalEeHUs] B KA4eCTBE BOCCTAHABIMBAIOLIETO KaTHOHA
MOXET HCIIOIB30BaThCA, HANpUMep, TpexBaneHTHbli Tutan (Ti”), m B 3TOM Ciyuae

s
BOCCTAHOBHTEIbHAS ~ CHCTeMa  OyxerT  BbipaOateiBaTh  Ti°  IOCPEACTBOM
Boccranosiaenus Ti'™,
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5.7.

5.7.1.

5.7.2.

B mporiecce B ka4ecTBE OKHCIUTEINS MOXKET HUCIOIB30BAThCS, HAIPUMED, TPEXBAICHTHOS
+ +
xeneso (Fe™), m B SToM ciydae cHCTeMa OKHCICHHS OyaeT BbipabarbiBath Fe'™

4
IOCPEICTBOM OKHCiIeHus Fe'™ .

CnenuajbHO npeaHasHA4YCHHbIC WM NMOATOTOBJICHHbLIEC CUCTEMbI, 060pyz[0|3alme u
KOMIIOHEHTBI JJIfl UCIIOJIB30BaHUSA B JIA3€PHBIX 000raTuTEIbHBIX YCTaHOBKAaXx

BBOJAHOE 3AMEYAHUE

Cy1ecTByIOIUE CHCTEMBI AJIs1 000raTUTEIbHBIX MPOLECCOB C HUCIONB30BAaHUEM JIa3€pPOB
JeJISATCS Ha IBE KaTETOPUU: T€, B KOTOPBIX pabodel cpeloi SBISIIOTCS Mapbl aTOMapHOTO
ypaHa, U T€, B KOTOpBIX pabouell Cperoil SIBISIIOTCSA Iapbl YPaHOBOI'O COEIMHEHHS.
OOuyMy Ha3BaHMSMHU Ul TAKUX IPOLIECCOB SBILIOTCA: II€pBasi KaTEropus - Ja3epHoe
paszeneHre HM30TOMOB MO Meroay atoMapHbix mapoB (AVLIS wmmm SILVA); Bropas
KaTeTOpHsl - MOJIEKYJISIPHBIM METOA JlazepHoro pazaeneHus nzoromnos (MLIS win MOLIS)
Y XMMHUYECKasi peaklusi HOCPEeICTBOM M30MpaTeIbHON MO M30TONAaM JIa3€PHONM aKTUBAIMN
(CRISLA). Cuctemsl, o0opymoBaHHEe M KOMIIOHEHTBI JJII YCTAaHOBOK JIA3€PHOTO
oborarmieHns BKIIIOYAIOT: a) YCTPOMCTBA IS TIOJIaYH MTAPOB METAIUTMIECKOTO ypaHa (s
n30upaTenbHON (DOTOMOHHM3ALMM) WIM YCTPOMCTBA /s IOJAYd IApOB yPaHOBOTO
coeauHeHus (17151 GOTOAMCCONMALIMY WIM XUMHUUYECKON akTHBalUK); b) ycTpoiicTBa Iis
cbopa o0orameHHoro 1 00eTHEHHOTO METAJUIMYECKOTO ypaHa B KauecTBe "Hponykra' u
"XBOCTOB" B MEPBOW KAaTETOPHU M yCTPOMCTBA JUIsl cOOpa pa3ioKeHHBIX WU BBIILIEAITHX
U3 peaklud COCIMHCHWHA B KadecTBE "MPOAYKTa" W HEOOpaOOTaHHOTO MaTephayiia B
KadecTBe "XBOCTOB' BO BTOPOM KaTeropww; ) pabodme Ja3epHBIE CHCTEMBI IS
n30HUpaTEIHbHOTO BO30YXKICHUS H30TONOB ypaHa-235; u d) obopymoBanue IS
MOJTOTOBKM TMOJA4YM M KOHBEPCHU NMPOAYKTA. BCleACTBUE CIOXKHOCTH CHEKTPOCKOIHMU
aTOMOB M COCIAMHEHHH ypaHa MOXXET MOTpeOOBaThCA HCIIONB30BaHME TIO00M M3 psnxa
MMEIOIUXCS JTA3E€PHBIX TEXHOJIOTHH.

I[MTOACHUTEJIBHOE 3AMEYAHUE

MHorre w3 KOMIIOHCHTOB, IIEPEUYMCIEHHBIX B OTOM pasjielie, BCTYMAalOT B
HETIOCPEICTBEHHBIH KOHTAKT C MTapaMy METAJUIMYECKOTO YpaHa WM C KHIKOCTHIO, WU C
TEeXHOJIOTHUecKUM ra3oMm, cocrosumuM u3 UFg unu cmecu u3z UFg u npyrux razos. Bce
MOBEPXHOCTH, KOTOpBIE BCTYMalOT B KOHTAKT ¢ ypanoM wuinu UFg, mnomHOCTBIO
H3TOTOBJICHBI U3 KOPPO3UECTOMKUX MATEPUATIOB WM 3aIUIICHBI MOKPHITUEM U3 TaKHUX
MarepuanoB. Jlis 1ened paszmena, OTHOCSIIETOCS K KOMITIOHEHTaM OOOpPYIOBAaHHS IS
JIa3epHOTO OOOTaIeHUs, MaTepHaNIbl, CTOMKHE K KOPPO3WH, BBHI3BIBAEMOU TapaMH WIIH
KUIKOCTSMH, CONIEP)KAIMMH METaUTMUECKUH ypaH WIH YPaHOBBIC CIDIABBI, BKIIOUYAIOT
MOKPBITHI OKCHUIOM WTTpHS TpaduT W TaHTA, W MAaTEPHAJbl, CTOMKUE K KOPPO3HH,
BeI3biBaeMoi UF, BKIIOUaloT Menb, HEpKaBEIOLIYIO CTallb, aIOMHUHHM, aTlOMHUHHUEBBIC
CIUTaBBI, HUKEJh WIN CIUIaBbl, coaepxkamue 60% nHukens u Oonee, u croiikue k UFg
TIOJTHOCTEIO (PTOPHUPOBAHHEIE YTIIEBOIOPOIHBIC TTOTUMEPHI.

Cucrtembl BoinapuBanus ypana (AVLIS)

CrienuanbpHO NpelHa3HAYCHHBIE WINM IOATOTOBJICHHBIE CHUCTEMBbl BBIIApUBAaHUSA ypaHa,
KOTOpBIE COZAEP)KAT BBICOKOMOIIIHBIE TOJIOCOBBIE MM PAaCTPOBBIE DJIEKTPOHHO-JIyUEBbIE
MYIIKH ¢ TIepeiaBaeMoil MOLITHOCTBIO Ha MUILIEHB OoJiee 2,5 kB1/cM.

Cucrtemsbl 1j151 00pad0TKH KUAKOMeTaJLINYecKkoro ypana (AVLIS)

CrienuasnbHO IpeAHA3HAUCHHBIE UM NTOATOTOBJICHHBIE CUCTEMBI JJI1 00PaOOTKH JKUAKOTO

MeTajuIa IS PacIUIaBIICHHOTO ypaHa WJIH YPaHOBBIX CIUIABOB, COCTOSIIHE W3 THUTJICH U
OXJIQXKTAFOIIETO 00OPYIOBAHUS ISl TUTJICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[TOACHUTEJIbBHOE 3AMEYAHUE

Turnm w Apyrue KOMIOHEHTBHI DSTOW CHCTEMBI, KOTOPBIE BCTYMAalOT B KOHTAKT C
pacIiiaBJICHHBIM YPaHOM WIJIM YPAaHOBBIMH CIUTABaMH, U3TOTOBJIEHBI U3 KOPPO3HECTOMKIX
U TEPMOCTOWKHMX MaTepUAIOB WJIHM 3alIMIIECHHBIX TOKPBITHEM W3 TaKHX MaTepHasoB.
[Ipuemnembie MaTepuaibl BKIIOYAOT TaHTAJ, TMOKPBHITBIA OKCHIAOM HUTTpUS Trpadur,
rpaduT, MOKPBITHIH OKUCIIAMU APYTHUX PEIKO3EMENBHBIX JIEMEHTOB WIIH UX CMECSMH.

Arperatsl 1Js c6opa ""mpoaykra' u ""XBoCcTOB' MeTamn4yeckoro ypana AVLIS)

CrenuaibHO TIpeIHa3HAYCHHBIC WIIM TTOATOTOBJICHHBIE arperathl s coopa "mpoaykra” u
"XBOCTOB" METaJUTMUECKOTO ypaHa B XKUIKOH WM TBEpAOH (hopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMITOHEHTBI 3THX arperaToB HM3rOTOBJIEHBI W3 MaTEpPHANIOB, CTOWKHX K HarpeBy u
KOPpPO3UH, BEI3bIBAEMON TMapaMH METAUIMYECKOT0 ypaHa WU JKUAKOCTHIO, WIN
3aIUIICHBI TIOKPBITUEM U3 TaKUX MAaTCPUANIOB (TaKHUX, KaK MOKPHITHIH OKCHIIOM HUTTPHS
rpaduT WIM TaHTaJ) W MOTYT BKIIOYaTh B ceOs TpyOOIPOBOIEI, KIIAMAHKI, IITYIEpPa,
">xenmo0a", BBOJIBI, TEIUIOOOMCHHUKH W KOJUICKTOPHBIE IDIACTHHBI IS MarHWUTHOTO,
3JIEKTPOCTATHYECKOTO HIIHM APYTUX METOIOB pa3IeIICHUSI.

Koxyxu pa3neanreabHoro moayJsi (AVLIS)

CrenuanbHO TpeAHA3HAYCHHBIE WM  TOATOTOBICHHBIC  [MJIMHIPUYECKUE  WIH
MPSIMOYTOJILHBIC KaMephl JUIsi TIOMEIICHUS B HUX KCTOYHHKA TMApOB METaLTHYCCKOTO
ypaHa, IEKTPOHHO-TYYCBON MYIIKH M KOJIEKTOPOB "mipoaykTa" 1 "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OtH KOXYXH UMCIOT MHOKECTBO BXO/IHBIX OTBepCTI/Iﬁ JJIA TIOAa4u 3JICKTPOITUTAHWA 1 BOJbI,
OKHa JJId JIa3CPHBIX ITYYKOB, COC,Z[I/IHCHI/Iﬁ BAKYYMHBIX HACOCOB, a TAKKC JI1 AUArHOCTUKU U
KOHTPOJIA KOHTPOJBbHO-U3MCPUTCIIBHBIX HpI/I60pOB. OHHM HMEIOT HpI/ICHOC06J'IeHI/I}I JJIA
OTKPBITUA U 3aKPBITHS, YTOOBI 00ECIICUHTh 06CJ'Iy>KI/IBaHI/Ie BHYTPCHHUX KOMITOHCHTOB.

Crepx3ByKOBbBI€ paclimpuTe/ibHbie comia (MLIS)

CrienmanbHO TIpeIHAa3HAYeHHbIE WM MOTOTOBIEHHBIE CBEPX3BYKOBBIE PACIIMPHUTEIHHBIE
corra mus oxnmaxaeHms cmeceit UFys m Hecymero raza mo 150K wmum Hmke u
koppo3suectoiikue k UFg.

Komnexrops! npoaykra narugropucroro ypana (MLIS)

CrnenuanbHO MpegHa3HAYCHHBIC WIM MOATOTOBICHHBIE KOJUIEKTOPHI TBEPAOrO MPOIYKTa
nstudropucroro ypana (UFs), cocrosimue u3 ¢GuibTpa, KOIEKTOPOB YIAPHOTO WIIH
LIUKJIOHHOTO THIIA WJIK MX COYeTaHul u koppo3uectoiikue K cpenae UFs/UFq.
Komnpeccopsl UF6/Hecymiero raza (MLIS)

CnenuanbHO NMpeAHa3HAYCHHBIC WK MOATOTOBICHHBIE KoMipeccophl ana cmecet UFg u
HECyIIero Tra3a And IiauTenbHoM oskcmryarauuu B cpene UFq.  KoMmoHeHTH 3THX

KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYIIUM Ta30M, H3TOTOBICHBI W3
koppo3uecTokux Kk UFg MaTepuranioB WK 3alIUIIEHbI TOKPHITHEM U3 TAKUX MaTEPUAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YniaorHenus Bpamarwmuxcs sajaos (MLIS)

CrnenmanbHO TIpeAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC YIIOTHCHHS BPAIIAIOIIHXCS
BaJIOB, YCTAHOBJICHHEIC HA CTOPOHE TOJAaYM W Ha CTOPOHE BBIXOJA JUISI YIUIOTHEHHS Baja,
COCIMHSIIONIETO POTOP KOMITPECCOpa ¢ MIPUBOIHBIM ABUTATENIEM, C TEM YTOOBI 00ECIICUNTh
HAJCKHYI0O TEepPMETU3aLNI0, MPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTMUYECKOTO rasza Wid
HaTEKaHWE BO3JyXa WIM YIUIOTHSIOLIErO Ta3a BO BHYTPEHHIOIO KaMmepy KOMIIpEccopa,
KoTopas 3anonHeHa cmeckio UFg 1 Hecyiero rasa.

Cuctembl ¢propupoBanus (MLIS)

CrienaybHO MpeHa3HAYCHHBIE WU MOJITOTOBJICHHBIE cucTeMbl st propupoBanust UFs
(B TBepnoM coctostann) B UF¢ (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpeAHazHaueHbl 1t GropupoBanus codpanHoro mopomka UFs B UFg B
LEJIAX MOCIenyIomero coopa B KOHTEHHepax MpoayKTa Win Ajs nmoxaun B 6moku MLIS
IUI1 JONOJHUTENbHOrO oboramieHus. Ilpu mpuMEHEHHM OJHOrO IMOAXOAA PEeaKLUs
¢TOopupoBaHUs MOXKET OBITh 3aBEPIICHA B IIPEeaxX CUCTEMBI pasZieeHUs U30TOIOB, I1e
HIET peakius W HETOCPEACTBEHHOE H3BJICYCHHE M3 KOJUIEKTOpoB 'mpoxykra". Ilpum
NpUMEHEeHUH Jpyroro moaxona mopomok UFs moxeT ObITH U3BIEYEH/TICpEMEIICH U3
KOJJIEKTOpPOB ~ "mpoAykTa" B NOAXONAIIMH peakTop (HampuMep, peakTop ¢
MBCEBIOOKIKEHHBIM CJIOEM KaTalu-3aTopa, TEeIMKOWAAJIbHBIA pPEakTop WIIM KapoBas
OamHs) B meisix GropupoBaHusa. B o0oMx ciydasx HCIIOJB3YeTCs 00OpYAOBaHHE IS
XpaHeHHs 1 nepeHoca (Gropa (i Apyrux npueMiIeMbIX (GTOPUPYIOIINX peareHTOB) U IS
coopa u nepenoca UFg.

Macc-cnekrpomerpbl/uctounuku nonos UF6 (MLIS)

CrienuanbHO MPEIHA3HAYCHHBIC MW MTOATOTOBICHHBIC MATHUTHBIC WM KBaJpPYyIOJIbHBIC
MacC-CIIEKTPOMETPHI, CIOCOOHBIE TPOU3BOIUTH MPSMON OTOOP MPOO MOIaBaeMO MacCHI,
"mpoxykta" miam "XBocTOB" M3 Ta3oBeIX MOTOKOB UFg m oOmanaromue mMOHEIM HaOOpOM
CIIETYIOIINX XapaKTEPHUCTHK:

1. yIeNbHas pazperiaromnias CriocoOHOCTh 1o Macce cBhite 320;

2. COACPIKAT HMCTOYHUKU HOHOB, HU3TOTOBJICHHBIC M3 HHUXpPOMAa WKW MOHCIIS WU
SalMUIIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCIIUPOBAHHELIC,

3. CoJIepKaT HOHU3AIMOHHBIC UCTOYHUKH ¢ OOMOApMPOBKOM AINEKTPOHAMU;

4. COJIepKaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO JUIsl H30TOITHOTO aHAJIN3A.
CucrteMbl mogaun/cucTeMsl 0TBOAA "'mpoaykra' u '"xBocToB'" (MLIS)

CriernaibHO TIpeTHA3HAUCHHBIC WM TIOJTrOTOBJICHHBIC TEXHOJIOTHUYECKUE CHUCTEMBI WIIH
o0opymoBaHue JUIsi 000TaTUTEIFHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTONKHX K

UF6 MaTcepuraioB, WIN 3alIUIIICHHBIX IMOKPBITUCM U3 TAKUX MATCPHUAJIOB, BKIIIOYAIOIINUC:

a) MUTAIOIINE aBTOKJIABBI, TICUU WM CUCTEMbI, UCTIONb3yeMble s nogaun UFg ms
rporiecca 0OOoTaICHIS;

b) necyonmuMaTopsl (UM XOJIOAHBIC JIOBYIIKH), HCIIONB3YeMBbIC IJIS BBIBEICHHUS
Harperoro UF u3 nporiecca o0oramieHust Juist MOCIeAyIONIero nepeMeIieHus;
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5.7.12.

5.7.13.

5.8.

c) CTaHIMU OTBEPXKICHUS WU OXXIDKCHHS, HCIOJb3yeMble aiisi BeiBeneHus UFg u3
mporiecca o0orameHus myteMm ckatus u nepeBoga UFg B KUAKYIO WIH TBEPAYIO

dopmy;
d) cranuu "mpomykra" Wiau "XBOCTOB", mWcmonb3yembie M nepememienns UFg B
KOHTCUHEPBHI.

Cucremsl otaesnenusi UFg oT Hecymero raza (MLIS)

CrneunanbHO NpEeAHA3HAYCHHBIC WM MOATOTOBJICHHBIE TEXHOIOTMUECKHE CUCTEMBI IS
otnencHust UFg oT Hecymero raza. HecymuM razoM MokeT OBITH a30T, apTrOH WX APYTOi
ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOE 000pyI0BaHHUE, KaK:

a) KpUOTEHHBIE TETMJIOOOMEHHUKNA WM KpPHUOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
TeMneparypsl -120°C unn meHee, Uin

b) OJIOKM KPHOTEHHOTO OXJIaXACHUs, CIIOCOOHBIE co3daBaTh TemiepaTypsl -120°C
WM MEHee, UITN

c) xonoabie toBymku UFg, ciocoOHbIe co3aaBath TemnepaTypsl -20°C win MeHee.

Jlazepnsblie cuctembl (AVLIS, MLIS u CRISLA)

.Ha3€pI>I HJIN JIa3C€pHBIC CUCTCMBbI, CIICHUAJIBHO MPEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC
JJIA pa3aciiCHUuA U30TOIOB ypaHa.

NOACHUTEJIbBHOE 3AMEYAHUE

Jlazeppl W BaKHBIC KOMIIOHEHTHI JIa3€pOB MpPH JIA3€PHOM Tporiecce oOorarieHus
BKITFOYAIOT Te, KOTOpBIC OTIpeICICHBI B myHKTe 3.6 JIOKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cuctema nporecca AVLIS o0bpr4HO cocTouT M3
JIBYX JIa3epoB: Jia3epa Ha Mapax MeAH U Jlazepa Ha Kpacutensax. JlazepHas cuctema auis
MLIS o6pr9H0 cocTouT M3 Jia3epa, pabotaromero Ha CO, WM IKCHMEPHOTO Jlazepa U
MHOTOXOJIOBOW ONTHYECKON SYCHKH C BpAIIAlOIIMMUCS 3epKalaMH Ha O00CHX CTOpPOHAX.
Jlnst ma3epoB WM JIA3€pPHBIX CUCTEM IpH O0OMX Mpoleccax TpeOyeTcs CTaOWiIu3aTop
CIIEKTPOBOM YaCTOTHI JIJIsl pa0OTHI B TEUCHUE TUTEIBHBIX TEPHOIOB BPEMEHU.

CnenuajabHo NpeaHasHAYCHHbIC UWJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyuonalme H
KOMIIOHEHTBI JJIl MCIOJb30BAHUA HA 000TraTUTEIbLHBIX YCTaHOBKaX € IJIa3MECHHBIM
pPasaeJIcHuEM

BBOJIHOE 3AMEYAHUE

[Ipu mpornecce mIa3MEHHOTO pa3/IENeHUs IIa3Ma, COCTOSINAS 3 HOHOB YpaHa, IPOXOIUT
uepes HIEKTPHUYECKOe TOJIe, HACTPOCHHOE HA YacTOTy MOHHOTO pesoHanca U™, ¢ TeM
4TOOBI OHM B TEPBYIO OdYepellb IMOTIOIMAINA SHEPTHUI0 M YBEJIWYHMBAICS JIUAMETP HX
MITOIIOPOOOPA3HBIX  OPOMT. HoHbl C TIPOXOXICHUEM II0 OOJBINEMYy IHAMETPY
3aXBATHIBAIOTCS ISl OOPA3OBaHMS MPOAYKTa, oGoramenHoro U>. Ilmasma, KoTopas
o0pa3oBaHa MMOCPEACTBOM HOHU3AIUH YPAHOBOTO Iapa, COJCPIKUTCS B BAKYYMHOM Kamepe
C MAarHUTHBIM TIOJIEM BBICOKOW HAIpPsDKEHHOCTH, OOpa30oBaHHBIM C  ITOMOIIBIO
CBEPXIPOBOJISAIIECTO MAarHUTA. OCHOBHBIE TEXHOJIOTUYECKHE CHCTEMBI Mpoliecca
BKIIIOYAIOT CHCTEMY TEHEepallid YypPaHOBOW IUIA3MbI, PAa3JICIUTEIbHBI MOIYIh CO
CBEPXIPOBOISIINM MarHUTOM W CHCTEMBI U3BJICUCHUS MeTailia st coopa "mpomaykra" u
"XBOCTOB'".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MI/IKI)OBOJIHOBBIC UCTOYHUKH JHEPIrUd U AaHTCHHBI

CrnenuanbHO TpeJHA3HAYCHHBIC WIM IOATOTOBICHHBIE MHKPOBOJIHOBBIC HCTOYHUKH
SHEPIHY U aHTCHHBI JJIsl TeHEPAIlMy WK YCKOPEHHS HOHOB U 00JIa/IaloIIie CIEAYIONMMHU
xapakrtepuctukamu:  dacrora Bbime 30 T m cpemHsst BBIXOAHAS MOIIMHOCTH IS
re’epauun noHoB 6ozee 50 kBT.

CoureHoHabI 1151 B036y)KlIeHI/IH HOHOB

CrienuanbHO MpeTHA3HAYCHHBIC WIIN ITOJATOTOBJICHHBIC COJICHOUBI I PaAHOYaCTOTHOTO
BO30Y)KIICHUS MOHOB B nuara3oHe dactor Oomee 100 k['1m u crmocoOHBIE paboTaTh mpu
cpemnet mortHocTH Oosiee 40 kBT.

CucrteMbl reHepali YPaHOBOii MJI1a3Mbl

CrieruajgbHO MPeIHA3HAYCHHBIC WM MOATOTOBICHHBIC CHUCTEMbI T'CHEPAIMM YPAHOBOM
IUTa3Mbl, KOTOPBIC MOTYT COJAEPXAaTh BBHICOKOMOIIHBIC TIOJOCOBBIC WM PacTPOBBIC
9NIEKTPOHHO-TYYEBbIC MYIIKM ¢ TepeJaBacMoOi MOIIMHOCTRIO HAa MHMIICHb OoJjee
2,5 kBr/cm.

Cucremsl 15 06pa60TKn AKUIKOMETAVIMIECCKOI0 YpaHa

CrnenuaibHO MpeaHa3HAYCHHBIC WU MTOATOTOBICHHBIC CUCTEMBI JIJIT 00paOOTKHU KHUIKOTO
MeTajuia JJis PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIUE W3 TUTIICH U
OXJTKIAFOIIETO 000PYTIOBAHUS TSI TUTIICH.

[TOACHUTEJIbBHOE 3AMEYAHUE

Turnmm w Apyrue KOMIOHEHTBHI DSTOW CHCTEMBI, KOTOpBIE BCTYMAalOT B KOHTAKT C
pacmiaBJICHHBIM YPaHOM WIJIM YPaHOBBIMH CIUTABaMH, U3TOTOBJIEHBI U3 KOPPO3HECTOMKIX
U TEPMOCTOMKMX MAaTepHaJIOB WM 3allWIICHB TMOKPBHITHEM W3 TaKWX MaTepHasoB.
[Ipuemnembie MaTepuaibl BKIIOYAIOT TAaHTAJ, TMOKPBHITBIA OKCHUIAOM HWTTpUS Trpadur,
rpaduT, MOKPBITHIA OKUCIAMU APYTHUX PEIKO3EMENTBHBIX JIEMEHTOB WIIH UX CMECSMHU.

Arperatsl 1Js1 c60pa "'mpoaykTa' M '""XBOCTOB'' MeTaJUINYeCKOro ypaHa

CrnenmaibHO MpeaHA3HAYCHHBIC WITH MTOATOTOBIICHHBIE arperarsl st coopa "mpoaykra" u
"XBOCTOB" I METAJUIMYECKOTO ypaHa B TBepAoW dopme. OTH arperatsl mis cOopa
W3TOTOBJICHBI M3 MAaTepHaliOB, CTOWKHX K HAarpeBy M KOPPO3WH, BBI3BIBACMOW Mapamu
METAJTMYECKOTO ypaHa, TaKWX, KaKk Tpa(uT, MOKPHITEI OKCHUIAOM HUTTPHS, WIM TaHTAI,
WM 3aIUIICHBI MOKPBITHEM U3 TAKUX MaTEPUAIIOB.

Koskyxu pa3aeauTejbHOr0 MOayJIst

[minHapuyeckue KaMmepsl, CIELUANbHO IPEJAHA3HAUYCHHbIE WM HOATOTOBIIEHHbIE VIS
UCIIOJIb30BaHUA Ha OOOraTUTEIbHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3felieHueM, Uil
IIOMEIIEHNs] B HHUX HCTOYHHKA YpPaHOBOW IUIa3Mbl, SHEPIEeTHUYECKOIO COJICHOMZA
PaarovacToTHl M KOJUIEKTOPOB "mipoaykTa" U "XBOCTOB".

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH HMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHM IJISI MOJAYU SJICKTPOIUTAHUS,
coe/MHEHNH NU(GQOY3MOHHBIX HACOCOB, a TakXKe sl JUATHOCTHKH ¥ KOHTPOJIS
KOHTPOJIbHO-U3MEPHUTENHHBIX MPpHOOpoB. OHU MMEIOT TPUCTIOCOOIEHUS TSI OTKPBITUS U
3aKPBITHS, 9TOOBI 00ECTIEUUTh 00CTYKHBAaHHE BHYTPEHHUX KOMIIOHEHTOB M M3TOTOBJICHBI
U3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MaTepUaIOB, TAKUX, KaK HEPKABEIOIAsl CTalb.
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5.9.

5.9.1.

CrnennajJbHO TpeTHA3HAYEHHBIE HJIM TOATOTOBJIEHHBIE CHCTEMbI, 000PyJI0BaHUE H
KOMIIOHEHTbI  JIJIsl  MCHOJIb30BaHMS HA  YCTAHOBKAX  3JEKTPOMATHHUTHOIO
o0oraimeHus.

BBOJIHOE 3AMEYAHUE

IIpn 37€KTPOMArHUTHOM TPOIIECCE HWOHBI METAUIMYECKOTO ypaHa, IIOJTydYeHHbBIC
MOCPEACTBOM MOHHU3AIMK MTUTAIOIIEro MaTepuana u3 cojeit (oosruno UCL,), ycKopsioTes
U TPOXOJIAT Yepe3 MAarHUTHOE MOJie, KOTOPOE 3acTaBISICT MOHBI Pa3iIMYHBIX H30TOIOB
NPOXOJUTh TI0  PA3IMYHBIM  HAIPABICHUSM. OCHOBHBIMH ~ KOMITOHEHTaMHU
3NIEKTPOMArHUTHOTO HW30TOITHOTO Ccelaparopa SBJISIOTCS: MarHuTHOE TIOJIe  JUIS
OTKJIOHCHHS/PA3/ICIICHUs] U30TOTIOB MOHHOTO Iy4Ka, NCTOYHUKA MOHOB C €r0 CHUCTEMOU
YCKOpEHUS, U CHCTEMBbI COOpa OTICIICHHBIX HOHOB. BcrmomoraTenbHble CHCTEMBI IS
9TOTO TMpolecca BKIIOYAOT CHCTEMY CHAOXKEHHMsS MArHUTHOW OSHEprued, CUCTEMBI
BBICOKOBOJIFTHOTO THTAHUS KCTOYHHKA WOHOB, BaKyyMHYIO CHCTEMY H OOIIHpPHBIC
CHUCTEMBl ~ XHMHYECKOW  0OpaOOTKM  Jisi  BOCCTAHOBICHHS  TPOAYKTa U
OYHMCTKH/pEereHepaliui KOMIIOHEHTOB.

DJIEKTPOMATHHUTHBIE CeNapaTopbl H30TONOB

3HeKTpOMaFHI/ITHBIe cemapaTtopbl HM30TOIOB, CIICOHUAJIBHO MNPCAHA3HAYCHHBIC WA
IMOATOTOBJICHHBIC I pa3aCiICHUA M30TOIIOB ypaHa, U O60py,Z[OBaHI/IC U KOMITIOHCHTHI IJIA
9TOrI'0, BKJIrO4asd:

a) NcTounnku noHOB

CroenuanbHO  TpEJHA3HAYCHHBIC WJIM  TIOATOTOBICHHBIC — OTAENBHBIC  HIIH
MHOTOYHCJICHHbIE HCTOYHHKH HMOHOB ypaHA, COCTOSINIME W3 HMCTOYHUKA TIapa,
WOHM3aTOpPa M YCKOPHUTENS Iy4yKa, M3TOTOBICHHBIE M3 COOTBETCTBYIOLINX
MaTepHajoB, TAKUX, KaK rpaduT, HEp)KaBEIOIasi CTalb MM MEIb, U CIIOCOOHBIX
o0ecrieunBaTh OOLIHIA TOK B IMyYke HOHOB 50 MA miu GoJee.

b) KomnexTopsl HOHOB

KonnmekropHbie TUIaCTUHBI, UMEIOIIUE JBE WM OOJee IeTd W Ia3a, CICIHaTbHO
MpeIHa3HaYeHHbIE WM MOrOTOBIEHHBIE UIA cOOpa MyYKOB HOHOB 00OTaIEeHHOTO
1 00ETHEHHOTO ypaHa M W3TOTOBIEHHBIE W3 COOTBETCTBYIOIIMX MaTepHAaJOB,
TaKWX, Kak TpaduT Ui HepKaBeroIas CTalb.

c) BakyyMmHBIE KOKYXH

CrnenuanbHO IpeAHAa3HAuYEHHbIE WIM IOJTOTOBJICHHbIE BaKyyMHBIE KOXYXH JUIS
JJIEKTPOMArHUTHBIX CENapaTOpPOB ypaHa, M3TOTOBJIEHHBIE M3 COOTBETCTBYIOIIHMX
HEMarHUTHBIX MaTEPUANOB, TAKUX, KaK HEP)KABEIOIasl CTallb, U MpeAHa3HAUCHHbBIE
st paboTsl ipu gasnenuu 0,1 [la nnm Hike.

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTU KOXYXH CHEIMAIBLHO TpEAHAa3HAUYCHBI JJIs TOMEIIECHUS B HHUX HCTOYHUKOB
WOHOB, KOJUICKTOPHBIX IUTACTHH M BOJOOXJIAKJIACMBIX BKIAJBIIICH H HMEIOT
MPUCIIOCOOJICHUS I COCAUHEHUH AUQQY3MOHHBIX HACOCOB U IPHCIIOCOOJICHUS
JUTSL OTKPBITHS ¥ 3aKPBITUS B LIEJISIX U3BIICUCHHS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarsuTHbIC IOIIOCHBIC HAKOHSYHUKH

CHCI_[I/IaJIBHO NMPpEAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC MArHUTHBIC IIOJTFOCHBIC
HAaKOHCYHUKH, UMCIOIIUEC JUAMCETP bonee 2 M, HCIIOJB3YCMbIC IJIA obecreucHuUs
MOCTOAHHOT'O MAarHUTHOT'O MOJIAA B 3JICKTPOMAarHuTHOM C€rlapaTope U30TOIIOB U IJIA
NnepeHoCa MarHuTHOIrO MOJIA MCXKAY PACTIOIOKCHHBIMU PAAOM CelapaToOpaMu.
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5.9.2.

5.9.3.

BbICOKOBOJIbTHBIE HCTOYHHKH MMM TAHMUS

CrienuanbHO IIpeHA3HAYEHHBbIE WJIM IOJATOTOBJIEHHBIE BBICOKOBOJIBHBIE WCTOYHUKU
OUTaHUs Ul HCTOYHMKOB HOHOB, OOJIAJaloLIMe IIONHBIM HaOOpOM  CIIEIYHOLIUX
XapaKTepUCTUK: MOIYT paboTaTh B HENPEPHIBHOM DPEXHUME, BBIXOJHOE HalpsLKEHHE
20 000 B nnu Oonee, BerxonHOH TOK 1 A nnu OoJiee ¥ CTaOMIM3aUMs HAPSHKCHUST MEHEe
0,01% B TeueHue 8 4acoB.

W cTouyHHKYN NUTAHUA 3JIEKTPOMArHuTOB

CriernaibHO TpeHAa3HAYCHHbIE WM TIOATOTOBIICHHBIC MOIIHBIC HCTOYHHUKH TTATAHUS
MOCTOSIHHOTO TOKAa JIJIsl 3JICKTPOMArHUTOB, 00JIaafolie MOJHBIM HA0OPOM CIIETYFOIIUX
XapaKTEPUCTHK:  BBIXOJHOW TOK B HempepslBHOM pexume 500 A wmm Oonee mpu
HanpspkeHnr 100 B v Oonee, mpu cTaOWiuM3aliy M0 TOKY WJIM HAIPSDKCHUIO MEHEe
0,01% B TeueHne 8 4acoB.

YcTaHoBKM I NPOM3BOACTBA TSKEJIOW BOABI, JedTepusi W JeHTepHeBbIX
coelMHEHUI M 000py/0BaHKe, CIENUATIBHO NPeJIHA3HAYEHHOEe MJIM NOATr0TOBJICHHOE
AJ151 3TOr0

BBOJHOE 3AMEYAHUE

Tsokenmyr0 BOAY MOXHO TIPOW3BOJUTH, HWCIONB3Ys pasidudHbie mporecchl.  OmHaKo
KOMMEPUYECKHU BBITOJHBIME SBISIFOTCS JBa MPOIECca: IMPOIECC U30TOIMHOTO 00MEHa BOJIBI
u cepoBojiopoa (mporecc GS) u mporiecc U30TOMHOTO 0OMeHa aMMHUaKa U BOJIOPO/IA.

IIporiecc GS ocHOBaH Ha 0OMEHE BOAOPOJIAa U ICUTEPHUS MEKITY BOJOU M CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE IKCILIyaTUPYIOTCS C XOJIOJHON BEpXHEU CEKIuen U ropsuen
HIWKHEN ceknueil. Boma TedeT BHU3 MO KOJIOHHAM, B TO BpeMs Kak CepOBOJAOPOAHBIN a3
[MUPKYJIUPYET OT JAHA K BEPIIWHE KOJOHH. JlJsi CONMEHCTBUsI CMEIIMBAHUIO ra3a U BOJBI
UCTIONB3YETCs P JBIpUYaThIX JIOTKOB. JlelTepuii mepeMeniaercs B BOJY NMPH HU3KUX
TeMIIepaTypax u B CEpOBOJIOPOJ MPH BBHICOKMX TemrepaTypax. OOoramieHHble AeHTepreM
ra3 Wwid BoJia YAAJSAIOTCS W3 KOJIOHH TEepPBOM CTYNEHW Ha CTBIKE TOPSYHUX U XOJIOJHBIX
CEKIIM, U TIPoIIecC MOBTOPSETCA B KOJIOHHAX cliefiytoien ctynenu. [IpoaykT nocnenHei
¢dasel - Boma, oboramenHas neirepueM 10 30%, HampaBisieTcs B JUCTHIUIAIMOHHYIO
YCTaHOBKY [JIs1 MPOM3BOJCTBA PEAKTOPHO-YMCTOM TsKenod BoAwl, T.e. 99,75% okucu
JenTepus.

B mpomecce oOMeHa MexIy aMMHAaKOM W BOJOPOJOM MOXHO WM3BJICKATh NIEHTEpUil U3
CHHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUIKAM aMMHUAKOM B TIPHCYTCTBUU KaTaIn3aTopa.
CuHres-ra3 mogaeTcs B 0OOMEHHBIE KOJIOHHBI M 3aTeM B aMMHAYHBIM KOHBEpTEp. BHYyTpH
KOJIOHH Ta3 MOJHUMAETCS OT JTHA K BEPIIMHE, B TO BPEMS KakK XUIAKANA aMMHaK T€YET OT
BEPIMHBI KO OHY. JlelTepuii B CHHTE3-ra3e JMIIACTCS BOJAOPOJa M KOHIICHTPUPYETCS B
aMMuake. AMMHUAK IIOCTYIaeT 3aTeéM B YCTAHOBKY Il KPEKWHTa aMMHaka Ha JTHE
KOJIOHHBI, TOTJa KakK ra3 coOWpacTcs B aMMHayHOM KOHBepTepe Ha BepmimHe. Ha
MOCJICMYIONINX  CTYNEHSAX  MPOUCXOAUT  HJajbHEHInee  oOorameHue, ©  IIyTeM
OKOHYATEIFHON MUCTUUISIIIAKA TTPOU3BOJANTCS PEAKTOPHO-IHMCTAs TsoKeas Boxa. Ilomaua
CHHTE3-Ta3a MOXET OBITh 0OecTieueHa aMMHAYHON YCTaHOBKOM, KOTOpasi B CBOIO OYepeh
MOKET OBITh COOPYKEHa BMECTE C YCTAHOBKOM JIJISl TIPOM3BOJICTBA TSXKEION BOBI ITyTEM
M30TOITHOTO OOMEHA aMMHUaKa U BOJOpoa. B mporiecce aMMuavHO-BOAOPOIHOTO OOMEHa
B KayeCTBE HCTOYHHMKA HCXOMHOTO NCHTEPUS MOXKET TaKKe HCIOIb30BaThCS OOBIUHAS
BOJA.
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6.1.

6.2.

6.3.

MHorue npeaMeThl KIIF0UYEBOT0 000PYI0BaHUS JUIsl YCTAHOBOK TIO TTPOU3BOACTBY TSDKEION
BOJIBI, MCTIONB3YIOMUX TMpomecchl GS WM aMMHadyHO-BOJOPOJHOTO OOMEHA, IMTHPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisaX HEPTEXMMUYECKOH IPOMBINUICHHOCTH.
OcobOeHHo 3TO KacaeTcss HeOOJBITHX YCTAaHOBOK, MCITONB3YIOMuX mporecc GS. OmHako
HEMHOTHE TIPEAMEThI OOOPYAOBaHUS SBISIOTCS cTaHAapTHeiMA. [lpomeccet GS u
aMMHaYHO-BOJIOPOJHOTO  OOMeHa  TpeOyroT  0o0pa0oTKM  OONBIIUX  KOJHYECTB
BOCIUIAMEHSIONINXCS, KOPPO3UOHHBIX M TOKCHYHBIX KHUIKOCTSH TIPU TIOBBIIICHHOM
napneHud.  COOTBETCTBEHHO NpPH pa3paldOTKE CTaHJAPTOB TO TNPOCKTUPOBAHUIO H
SKCIUTyaTallly JUIS YCTAHOBOK ¥ 00OPYAOBaHHS, UCIIOIB3YIONIMX TH TPOIECCHI, CIEyeT
YACISTH OOJBIIOe BHUMAHHE MOJI00PY MATEPHAIOB U UX XapaKTEPHCTHKAM C TeM, YTOOBI
00eCneunTh JUIMTEIBHBIA CPOK CIIYKObl MPH COXPaHEHUM BBICOKON O€30MacHOCTH U
HaJIC)KHOCTH. OnpeneneHue MaciTabOB  OOYCIOBIMBACTCS TJABHBIM  00pa3oM
COOOpaXCHHUSAMH SKOHOMUKH M HeoOxomumocTd. TakuM oOpa3om, OoJbIas 4YacTh
MpeaMeToB 000pYI0BaHHS U3TOTOBIISIETCS. B COOTBETCTBHH C TPEOOBAHUSIMH 3aKa3uHKa.

Haxonen, crnenyer oTMeTuTh, 4TO Kak B mpouecce GS, Tak U B MPOIECCE aMMHUAYHO-
BOJIOPOAHOTO OOMEHa, TMpeIMEeThl O0OpYAOBaHHUS, KOTOpPHIE 10 OTACIBHOCTH HE
MpeAHAa3HAYCHBl WM MOATOTOBICHBI CIEUUATBHO JUISI MPOU3BOACTBA TSXKEIOW BOJMBL,
MOTYT COOMPATHCS B CHCTEMBI, CIIEIHATFHO MPEeAHa3HAYSHHBIE WM TIOATOTOBJICHHBIE /IS
MPOM3BOJCTBA TSDKENOW BoAbl. [IpmMepamu TakuwxX CHCTEM, MPUMEHSEMBIX B O00OHX
MpOIIECcCax, SIBIIAIOTCS CHUCTEMa KaTaIUTHYECKOTO KPEKHHTa, MCIIONIb3yeMasl B MPOIecce
oOMeHa aMMHaKa ¥ BOJIOPOJIa, ¥ TUCTHILISIIMOHHBIC CUCTEMBI, UCIIOJIb3YEMBIC B IPOIIECCE
OKOHYATEJIbHON KOHIEHTPALMK TsDKENIOM BOJABI, JOBOJAIICH €€ 0 YPOBHS pPEaKTOPHO-
YUCTOM.

IIpenqmeTsl 00OpymOBaHUS, KOTOPHIE CHEIHANIBHO IPEIHA3HAYCHBI WM TTOJATOTOBICHBI
JUTSL TIPOM3BOJICTBA TSKEIIOW BOJIBI ITyTEM HMCIIOJIB30BaHUs 00 mpoIiecca 0OMEHa BOJBI U
CEpOBOJIOPO/Ia, IN0O TpoIecca 0OMeHa aMMHaKa U BOJIOPO/1a, BKITFOYAIOT:

BOIIO-CCpOBOIlOpOIlele 00MeHHbIE KOJIOHHbI

OOMEHHBIC KOJIOHHBI, W3rOTaBIMBACMBIC W3 MEIKO3CPHUCTOW YIIIEPOJAUCTON CTallu
(mampumep, ASTM AS516), nuamerpom ot 6 M (20 dyToB) 10 9 M (30 dyTOB), KOTOPBHIE
MOTYT 3KCIIyaTHPOBaThCS MPU JaBJICHUH CBbIIe Wi paBHoM 2 MIla (300 ¢yHT/KB.
IIOWM) W HWMEIOT KOPPO3HOHHBIM MOMycK B O MM WM OoOibIle, CIEIHAIBHO
MpeJHa3HaYeHbl WIU TOJTOTOBJICHBI JUIS TPOM3BOJCTBA TSDKEIOH BOIBI  ITyTEM
WCTIONB30BaHM poliecca M30TOMHOT0 0OMEHa BOJIBI M CEPOBOJOPOA.

I'azoxyBKku U KOMTIpeccopbl

OnHocryneHuaTtele,  MajoHamopHele (T.e. 02MIla  wmm 30 GyHT/KB. q10iiM)
LEHTPOOEKHBIE Ta30yBKH MM KOMIPECCOPHI ISl HUPKYIALUN CEPOBOJOPOAHOTO Ta3a
(T.e. Taza, cogepxkamero Oomnee 70% H,S), cnenuanbHO TpeIHA3HAYCHHBIC WU
MOATOTOBJICHHBIE I MPOW3BOJACTBA TSKENIOW BOABI IyTEM HCIIOJNIB30BAaHUS TpoIiecca
oOMeHa BOABI H CEPOBOJOPOJA. OTW Ta30AyBKH WIH KOMIIPECCOPHI HMEIOT
IIPOM3BOAUTEILHOCT, MPEBBIMIAIONMYI0 MM paBHylo 56 m/c. (120 000 SSFM) mpu
SKCIUTyaTalluy TOJ JAaBJCHUEM, NpeBblalommM win paBHeiM 1,8 MIla (260 ¢yHT/KB.
JIIOMM) Ha BXOJIC, U CHA0XXCHBI CATbHUKAMH, YCTONYHUBBIMU K BO3/eHCTBIIO H,S.

AMMI/la‘lHO-BOIIOPOZ[HbIe 00MeHHbI€ KOJIOHHDI

AMMUaYHO-BOJIOPOJIHBIC OOMCHHBIE KOJIOHHBI BBICOTOH Oojee WM paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5m (4,9 ¢pyros) no 2,5 m (8,2 PpyToB), KOTOpBIE MOTYT
9KCIUIyaTHPOBAThCS IO JaBjicHHeM, npeBbimatonmM 15 MIla (2225 GyHT/KB. Ar0iiM),
CHEIMaIbHO MpeaHa3HAYeHHBIE WM MTOATOTOBICHHBIC IS MIPOM3BOICTBA TSHKEIIOW BOJBI
IMyTEeM HCIIOJIb30BaHMUs MpoIecca OOMEeHa aMMHaKa W BOAOPOJa. OTH KOJOHHBI MMEIOT
TaKKe M0 MEHBIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHUE TOTO XKE TUAMETPa, U4TO
U [WIMHAPUYECKas YacTh, 4epe3 KOTOPYD MOTYT BCTaBISATHCS WM BBEIHUMATHCS
BHYTPEHHUE YaCTH KOJIOHHBI.
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6.4.

6.5.

6.6.

6.7.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYAaTbI€ HACOCbI

BHyTpenHne 9acTh KOJIOHHBI W CTyIEHYaThIE HACOCHI, CIEIUAIBFHO MpeJHa3HAuYCHHBIC
WIK TOATOTOBJIIGHHBIE IS KOJNOHH Ui TPOW3BOJACTBA TSDKEIOW BOIBI IIyTEM
WCIIONB30BaHMS TIpOIecca aMMHAadHO-BOJOPOJHOTO OOMEHa. BryTtpennue wactu
KOJIOHHBI BKJIIOYAIOT CIEUUAIBHO MPEIHA3HAUYCHHBIC KOHTAKTOPBHl MEXIY CTYICHIMH,
COZICUCTBYIOIIME TECHOMY KOHTAKTy ra3a W >KMAKOoCcTU. CTymeHuYaThle HACOCHI BKIIOYAIOT
CHELUATbHO TpPEIHA3HAUCHHBIC MOTPYKaeMble B XUAKOCTh HACOCHI I IUPKYJISLIUU
XKHUJKOTO aMMHaka B Ipelenax o0beMa KOHTAaKTOPOB, HAXOISMIIUXCS BHYTPHU CTyTIEHEH
KOJIOHH.

YcTaHOBKH 1J1s1 KPEKHMHIa aMMHuaKa

YCcTaHOBKH 7151 KPEKWHTa aMMHaKa, SKCILTyaTHPYEMbIE IO TaBICHUEM, PEBBIIAIONTIM
win paBHeiM 3 MIla (450 ¢pyHT/KB. m10iiM), cHenuanbHO NpeAHA3HAUYCHHBIE HIIH
MOJTOTOBJICHHBIE Il TPOU3BOJCTBA TSHKEJIOH BOABI MyTEM HCIIOJIB30BaHUS MpoLecca
M30TOIHOTO OOMEHa aMMHaKa ¥ BOJIOPOJA.

HNuppakpacHble aHAIH3ATOPHI MOTJIOLIEHHUSI

WndpakpacHple aHanu3aTOpbl IOIVIOIIEHMS, CIIOCOOHBIE OCYLIECTBJIATh  aHAIIU3
COOTHOILCHHS MEXIY BOAOPOJIOM M JIEHTEpHeM B peajbHOM MaciiTabe BpeMEHH, KOornaa
KOHIIEHTpAIK JeNTepHs paBHbI WK IpeBbImaoT 90%.

KaraanrTnueckne neuu

Karanmurnueckue neun s mepepadoTKu 000TaleHHOTO ACHTEPHUEBOTO ra3a B TSHKEIIYIO
BOY, CIICITUAIBHO MPEIHA3HAYCHHBIC YUIH ITOATOTOBIICHHEIE MJIS TIPOU3BOJICTBA TSKEIION
BOJIBI ITyTEM HMCIIOIL30BaHMS MTPOIlecca M30TOITHOT0 0OMEeHa aMMHaKa U BOJIOPOIa.

YcTaHoBKH 1711 KOHBEPCHHU ypaHAa M 000pyl0BaHMe, CIEMUAIBHO NMpeAHA3HAYCHHOE
WJIN TOATOTOBJIEHHOE JJISl 3TOT0

BBOJAHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax Ui KOHBEPCUH ypaHa MOXKET OCYILECTBIATbCA OIHO WIH
HECKOJIbKO IIPEBPALICHUH M3 OJHOTO0 XMMMYECKOI'0 M30TOINA ypaHa B APYIrOH, BKJIIOYAs:
KOHBEPCHIO KOHIICHTPATOB ypaHoBoil pyasl B UOs;, korepcuio UO; B UO,, KOHBEPCHIO
okucelt ypana B UF, unu UFg, konsepcuto UF, B UF,, konBepcuto UFs B UF,, konBepcuro
UF, B Metannuueckuii ypan u KoHBepcuio ¢pTopunoB ypana B UO,. MHorue KiroueBbie
KOMITOHEHTBl 00OpyIOBaHUs YCTAaHOBOK JJisi KOHBEPCHM YypaHa XapakTepHbl IS
HEKOTOPBIX CEKTOPOB XMMHUYECKOH oOpabaTrhiBaromiell MpoMBIIIIEHHOCTH. Hampumep,
BUbl 00OpYIOBaHUs, HCIOJB3YEMOI0 B 3THUX IIpolleccax, MOIYT BKJIIOYATh: II€YH,
KapyceJlbHbIC II€Yd, PEaKTOphl C IICEBIOOKIKEHHBIM CIIOEM KaTajlu3aTopa, >KapoBble
peakTopHble OaliHM, >KUAKOCTHBIE UEHTPU(DYTH, AUCTHUIALUOHHBIC KOJIOHHBI H
JKUAKOCTHO-KHUJIKOCTHBIE AKCTPAKIIMOHHBIE KOJIOHHBI. OJHAKO HE MHOTHE KOMIIOHEHTHI
00opyIoBaHUsT MMEIOTCS B "TOTOBOM BHUAE"; OOJBIIMHCTBO M3 HHUX JOJDKHBI OBITH
HOATOTOBJIEHBI COTJIACHO TPEOOBaHMAM M CHeHU(UKAIMAM 3aKa3unka. B HEKOTOphIX
cilyuyasix TpeOyeTcs Y4MTBIBaTh CIELMalbHble IIPOEKTHBIE M KOHCTPYKTOPCKHE
0COOEHHOCTH JUIsl 3allUThl OT arpeCCHBHBIX CBOWCTB HEKOTOPBIX M3 00padaThIBaeMbIX
xumuueckux Bemects (HF, F,, CIF; u ¢Topunsl ypana). Haxowen, cieqyeT OTMETUTD,
YTO BO BCEX IHpoleccax KOHBEPCHH YypaHa KOMIIOHEHTHI O0OpYIOBaHHS, KOTOpHIC
OTJIENBHO CIENUAIbHO HE NpeHAa3HaueHbl WM MOATOTOBJIEHBI A KOHBEPCHU YpaHa,
MOTYT OBITh OOBEAMHEHBI B CHUCTEMBl, KOTOpBIE CIELHUAIbHO IpelHa3HAYeHbl WU
HOJTOTOBJIEHB! 1JIs1 UCIIOIb30BaHUS B LIEJISIX KOHBEPCHUU ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CnenuajbHO NpeJHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMbI JJsl KOHBEPCHH
KOHLIEHTPATOB YpaHoBoii pyabl B UO;

[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi KoHIIEHTpaTOB ypaHoBOH pyasl B UO; MOXET OCYIIECTBISATHCS CHaJasia
MOCPEJICTBOM PACTBOPEHHUSI PYIAbl B a30THOM KHUCJIOTE M HKCTPAKLUHMU OYHILEHHOTO
reKcarujpara ypaHWIIUHUTPATa C TIOMOIIBI0 TAKOTO PACTBOPUTEINS, KaKk TPUOYTHI
(dhocdar. 3aTem rexcaruapar ypaHwiguHUTpaTa npeodpazyercs B UO; muO0 mocpeacTBoM
KOHIICHTpAIlMK W JCHUTpAIMH, JTHOO TOCPEACTBOM HEWTpaTW3alliid Ta3000pa3HBIM
aMMHAaKOM JIJIsl TTONTYYCHUST TUypaHaTa aMMOHHS € TIOCIEAYIONIeH QuIbTpanue, Cynkon
Y KaJbIIMHAPOBAHUEM.

CHeIII/IaJI])HO NpeaIHasSHAYCHHbIC WJ/IM NOATrOTOBJICHHBIC CHUCTEMbI AJII KOHBEPCHUH
UO3BUF6

[TOACHUTEJIbBHOE 3AMEYAHUE

Kousepcust UO3; B UF¢ MOKET OCYIIECTBIATLCSA HEMOCPEACTBEHHO (propupoBanuem. Jlis
nporiecca TpedyeTcs UCTOYHUK ra3000pa3Horo gpropa mwin TpexGroprucToro Xiopa.

Cl'lelll/la.]'leO NpeaHAa3SHAYCHHbIC WJIM NOATOTOBJICHHBIC CHUCTEMbI AJIsl KOHBCPCHUH
UO3BU02

[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UO; B UO, MOXET OCyHIECTBIATHCA HocpencTBoM BoccTaHoBieHHs UQO;
ra3000pa3HbIM KPEKHUHI-AMMHAKOM UJIM BOJIOPOJIOM.

Cl'lelll/la.]'leO NpeaIHA3SHAYCHHbIC WJIM NOATOTOBJICHHBIC CHUCTEMbI AJIi KOHBCPCHUH
UOzBUF4

[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UO, B UF,; Moxer ocymecTBaaTrbess nocpeactBoMm peakuuu UO, ¢
razoo0passabiM (ropucteiM BogopoaoM (HF) npu remneparype 300-500°C.

Cl'lelll/la.]'leO NpeaHa3sSHAYCHHbIC WM NOATOTOBJICHHBIC CHUCTEMbI IJIsi KOHBCPCHUH
UF4BUF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF; B UFg ocymecTBisieTcs MOCPEACTBOM 3K30TEPMUYECKON pEaKIUN C
¢Topom B peaktopHoii Oamne. UF¢ KoHIeHcHpyeTcss M3 TOPSYMX JIETYYHX Ta30B
MOCPEACTBOM TPOIMYCKAaHUs IMOTOKA raza 4epe3 XOJOAHYIO JIOBYIIKY, OXJIaXAECHHYIO
mo -10°C. Jlns mpomecca TpeOyeTcst HCTOYHUK ra3000pa3HoTo (hTopa.

CrnenmnajibHO NpeIHA3HAYEHHbIEe WJIH NOArOTOBJIEHHbIE CHCTEMbI AJS KOHBEPCHH
UF, B MeTa/siMyeCcKUil ypaH

[TOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UF, B Merammuueckuii ypaH OCYIIECTBISETCS IMOCPEIACTBOM  €ro
BOCCTAHOBJICHUSI MarHueM (KpYITHbIC MapTHUH) WIK KaJbllieM (Malibie mapTuu). Peakius
OCYIIECTBIISETCS TIPH TeMITepaTypax BhIIe TOUkH aBineHus ypada (1130°C).
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7.7.

7.8.

CrenuajanbHO NpeaIHasHAYCHHbIC WJ/IM MNOATrOTOBJICHHBIC CHUCTEMbI AJII KOHBEPCHUH
UFGBUOZ

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFg B UO, MOXKET OCYIIECTBISATHCS TTOCPEIACTBOM OJTHOTO M3 TPEX MPOIIECCOB.
B nepBom mpouecce UFg BoccTanaBiauBaetcst u ruapoausyercs B UO, ¢ UConb30BaHUEM
BoJIopoza u mapa. Bo BTopom mnporecce UFy ruaponmsyeTcss pacTBOpEHUEM B BOAE, JJIS
OCXKJCHUS TUypaHaTa aMMOHUS J00aBIIICTCS aMMUaK, a JUypaHaT BOCCTAHABIMBACTCS B
UO, BogopoxoMm mipu temriepatype 820°C. Ilpu Tperbem mporiecce razoodpasusie UFg,
CO, wm NH; cmemmBatoTcss B BOXE, OCaXmas ypaHWIKapOOHAT aMMOHHUSI.
YpaaunkapOoHaT aMMOHHSI CMEIIMBAETCS C MapoM W BOJOPOAOM IIPH TeMIlepaType
500-600°C mns npouzBoacta UO,.

Konsepcuss UFs B UO, wacTo ocymiecTBiseTcs Ha MEPBON CTYNEHM YCTAHOBKH II0
W3TOTOBJIEHUIO TOILIMBA.

Cl'lelll/la.]'leO NpeaHa3sSHAYCHHbIC WM NOATOTOBJICHHBIC CHUCTEMbI AJIi KOHBCPCHUH
UFGBUF4

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcust UF¢ B UF, ocymiecTBisieTcss HOCPeACTBOM BOCCTAaHOBICHUS BOJOPOAOM.
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