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[JononHntenbHbIn NpoTokon K CornaweHunto
mexay Leenuapckon KoHdpeoepaumen um
MexxayHapoaHbiM areHTCTBOM N0 aTOMHOW
9HEeprum o NPUMeHeHUN rapaHTUn B CBA3MN C
[loroBopoM O HepacnpocTpaHeHNn S4epHOro
OPYXUS

1. B mpunoxeHNH K HacTOSIMIEMY NOKYMEHTY IJIsl CBEJCHHS BCEX WIEHOB BOCIIPOU3BOIUTCS
tekcT JlomomauTensHOro mporokona Kk Cormamenuio Mexmy llBeimapckort Kondeneparmein u
MexIyHapOIHBIM areHTCTBOM 110 aTOMHOW SHEPTUH O MIPUMEHECHUH TapaHTUH B CBs3H ¢ [loroBopom
0 HEpacIpPOCTPAHEHHH SAEPHOTO  OPYXKHS . CoBeT ympaBISIOMUAX  OXOOPHII  JTAaHHBIN
HonomauTtenpablit ipotokoit 7 uroHs 2000 roma. On Obut moanucan B Bene 16 utons 2000 roxa.

2. B cootBercTBHU co cTaTheil 17 J[omoMHUTENBHOTO IPOTOKOIA OH BCTYMWI B cuily 1 ¢eBpais
2005 roma, B menHb, korma AreHTCTBO monydmiio oT IlIBeimapckoit Kondenepannn mrucbMeHHOE
YBEIOMIJICHHE O TOM, YTO 3aKOHOMAATEJIbHbIC W/WIM KOHCTUTYLHOHHBIC TpeOoBanus IlIBelinapckoit
Kondenepanuu, HeoOXoaumble 17151 BCTYTUICHUS B CHITY, BBITIOJHEHBI.

! Bocipousseneno B noxymente INFCIRC/264
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Annex

[ononHuTenbHbIn NpoToKon K CornaweHunto
mexay Leenuapckon KoHdenepaumen m
MexxayHapoaHbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPUMeHeHUN rapaHTUn B CBA3UN C
[loroBopoOM O HepacnpocTpaHeHUN SAePHOro
OPYXUS

[MPUHNMAS BO BHUMAHUE, uTto llBeitnapckas Kondenepaws (B qanpHeieM nMeHyeMast
“IlIBetimapueit’””) u MexXITyHapOIHOE areHTCTBO IO aTOMHON JSHEprud (B JAbHEHIIEM HMEHYEeMOe
“AreHTcTBOM”) SIBISIIOTCS yuacTHUKaMy COrallieHus O MPUMEHEHUH TapaHTHi B CBsi3H ¢ JoroBOpoM o
HEPACIPOCTPAHEHUH SICPHOTO OPYXUs (B AanbHeieM uMeHyemoro “CoryameHueM O TapaHTusx’),

KOTOPOE BCTYIHIIO B cHITy 6 ceHTs0ps 1978 rona;

YUUTBIBASI xenanve MEXIyHApOIHOTO COOOIIECTBA ele 00Jiee YKPEIHUTh PEKUM SIICPHOTO
HEPACIPOCTPAHEHUSI IyTEM TMOBBIIICHUS JEHCTBEHHOCTH M 3()(PEKTUBHOCTH CHCTEMBbI TapaHTUH
ATCHTCTBA,

HAIIOMUWHAS, 4ro ATEHTCTBO TIIpH OCYIIECTBICHHHW TapaHTUH JOJDKHO YUYHTHIBATH
HEOOXOJUMOCTh:  HW30eratb CO3JIaHUS MPEMIATCTBUH HSKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
pasBututo llIBeliapun WM MEXIYHAPOAHOMY COTPYJHHYCCTBY B OOJACTH MUPHOH sIepHOMH
JeSITEeNbHOCTH; COOJIOIATh JECHCTBYIOIINE TTOJIOKEHNS B 00JIaCTH OXpaHbI 37I0pPOBBs, OE30MACHOCTH,
(U3NYECKOI 3alUTHI, a TAKXKE JPYTHE ACUCTBYIONINE TPeOOBaHHS OE30MACHOCTH M TpaBa OTIEIbHBIX
JUI; ¥ TPUHUMATh BCE MEPHl MO 3alUTE KOMMEPUYECKUX, TEXHOJIOTHMYECKUX W MPOMBINUICHHBIX
CEKpPETOB, a TAKXKe JAPYToil KOHPUICHINATEHONW HH(OpMAIINU, KOTOPAs CTAHOBHUTCSI €My U3BECTHOW;

ITPUHHUMA S BO BHUMAHUE, uto gacToTa IpoBeIeHNs M MHTEHCUBHOCTh MEPOTIPUSATHH,
yKa3aHHBIX B HacrosimeM IIporokone, OymyT TOIICPKUBAThCI HA MHHAMAIBHOM YPOBHE,

COOTBCTCTBYIOILCM LICJIU MOBLIIICHUA Z[eﬁCTBCHHOCTPI u 3(1)(1)6KTI/IBHOCTI/I FapaHTI/Iﬁ AI‘CHTCTBa;

HACTOSILNWM Isetiniapust 1 ATEHTCTBO COTJIACHIINCH O HIDKECIICAYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COI'VIAIIEHUEM

O TAPAHTHUSAX

Cratbs 1

ITonoxenus CornamieHus o rapaHTUAgX MPUMCHSIIOTCA K HACTOALICMY HpOTOKOJIy B TOH MEpeC, B
Kako¥ OHH COOTBETCTBYIOT ITIOJIOKECHUAM HACTOALIETO HpOTOKOHa U COBMECTHMBI C HUMU. B cirydac
MIPOTHUBOPEYUA MEXAY IMOJTOXKCHUAMU CornamnieHust o rapaHTUAX W IIO0JIOKCHUAMHU HaCTOALIETO
HpOTOKOHa MMPUMCHATIOTCA MMOJIOKCHUA HACTOALICTO HpOTOKOJ'Ia.

INPEAOCTABJIEHUE HTHO®OPMALIUU

Cratbs 2

a. [IBeiinapust mpenocTaBiasieT AT€HTCTBY 3asBIECHUE, COAEPIKAILLIEE:

i)

iii)

iv)

v)

vi)

OOmiee onucaHrue ¥ MHPOPMALIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIUXCS K
SIIEPHOMY TOTUIMBHOMY IIUKITY HAYYHO-UCCIEAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX
paboT, HEe CBS3aHHBIX C SICPHBIM MAaTEPUAIIOM, OCYIIECTBISEMBIX TAC-THO0, KOTOPBIC
(hMHAHCHUPYIOTCS, TOMYYHIM KOHKPETHOE pa3pelicHUE WM KOHTPOJIUPYIOTCS WU
ocyulecTBisItoTes oT uMenu LlIBeitnapun.

OmnpeneneHHy0 ATeHTCTBOM Ha OCHOBE OKHIAEMOTO TMOBBIIICHUS JIEHCTBEHHOCTH WU
s¢dexkTUBHOCTH M corjacoBaHHyto ¢ IlIBeiimapueir uHOpMALUMIO O Kacaroliencs
TapaHTUH HKCIUTyaTallUOHHOM JESTENBHOCTH HAa YCTAHOBKAX M B MECTaX HAaXOXKICHUS
BHE YCTaHOBOK, T/I€ OOBIYHO MCTIONB3YETCS SACPHBIN MaTepHal.

OO1ee onrcaHue KaXkI0ro 3aHNs Ha KOKIOW TUIOMIAIKe, BKIFOYas €ro UCIOIb30BaHuE,
Y, €CIIU 3TOT0 HEJAOCTATOYHO - OMUCAHUE €ro COACPKUMOTO. DTO OMUCAHHUE BKIIIOYAET
KapTy Tako# IUIOIIAJIKH.

Onucanve wmacmraba omeparuii Juisi KaKIOr0 MECTa HaxXO0XJICHUS, HMEIOIIETO
OTHOIIIEHUE K JIeATeIbHOCTH, YKka3aHHOU B [Ipunnoxenuu I k HacTosiemy IIpotokody.

HNudopmaruio, yka3plBaloONIyl0 MECTO HAXOXKICHUS, SKCILIYyaTall[HOHHOE COCTOSIHHE W
OIICHOYHBIC TOJOBBIC IIPOM3BOJCTBEHHBIE MOITHOCTH yPAaHOBBIX PYIOHHUKOB |
000TaTUTETHLHBIX YCTAHOBOK W TOPUEBBIX 000OTATUTENHHBIX YCTAHOBOK M CYIECTBYIOIITHI
roJIoBOi 00BEM TPOU3BOJCTBA TAaKUX DPYJAHUKOB M OOOTATUTENBHBIX YCTAHOBOK ISt
[IBeitnapuu B nenom. IlIBelinapus mpegocTaBiseT MO 3anpocy ATEHTCTBA JaHHBIE O
CYIIECTBYIONEM TOJOBOM OOBEME TIPOM3BOJICTBA OTACIBHOTO PYAHWKA WU
oborarutensHOM yctaHOBKU. [IpemocraBnenue 3Toil nHPOpManuu He TpeOyeT BeACHUS
MOIPOOHOTO yUeTa SIEPHOTO MaTepHaa.

Hudopmaruio 0OTHOCHTEIHHO UCXOIHOTO MaTepHalia, KOTOPKIH ele He JOCTUT COCTaBa U
YUCTOTHI, KOTOPBIC JICJAIOT €r0 MPUTOAHBIM JIJISl H3TOTOBJICHHSI TOTUTUBA HIIK N30TOITHOTO
oborareHus, BKIIOYAONIYIO:

a) KOJIMYECTBA, XUMHUYECKUH COCTaB, WCIONB30BAHUE WM IPEAIOIAaracMoe
HCITOJIb30BAaHUE TAKOTO MaTepHalia, HE3aBUCHUMO OT €TO0 SIACPHOTO WITH HESIEPHOTO
WCITOJIB30BAHUS, JUISI KaXA0ro MecTa HaxoxacHus B IlIBeiiniapuu, B KOTOpOM
TakOl MaTepuan TPUCYTCTBYET B KOJMYECTBAX, MPEBBIIIAIONIUX JICCATh
METPUYECKUX TOHH ypaHa W/WIM JBailaTh METPUYECKUX TOHH TOpHUS, a JUIs
JIPYTUX MECT HAaXOXKIEHUS ¢ KOJIMYEeCTBAMH 0oJiee OAHOW METPHUECKONH TOHHBI -
obmee xonmdectBo Juis llIBelinapuu B 1€NIOM, €ClM ATO O0IIee KOJIUYECTBO
MIPEBBIIIACT JIECATh METPUYCCKUX TOHH YpaHa WU ABAJIATh METPUYCCKUX TOHH
topus. IlpemocraBieHue 3Toi wH(pOpManuu He TpPeOyeT BEACHHUS IOAPOOHOIO
ydeTa sIepHOTo MaTepraa,



vii)

viii)

b) KOJINYECTBa, XUMHUYECKUH COCTaB W MYHKT HA3HAYEHHUS KaXKIOW 3KCIIOPTHOU
noctaBku u3 1IBeliniapuu Takoro Matepuana A KOHKPETHBIX HEsSICPHBIX LeJeh B
KOJIMYECTBaX, IIPEBBIIAONIUX

1)  mecsaTh METPUYECKHUX TOHH YpaHa, WIH JUIA ITOCIIEAOBATEIbHBIX SKCITOPTHBIX
MmocTaBoK ypaHa u3 llIBeliriapun B OJHO M TO K€ TOCYJapCTBO, KaKaas U3
KOTOPBIX MEHEE IECATU METPUUECKUX TOHH, HO CyMMa KOTOPBIX MPEBHIIIACT
JIECSITh METPHUYECKUX TOHH B T€UEHHE T0/1a;

2) NBaIlaTh METPUYECKUX TOHH TOPHS, WIA Ui TOCIEA0BATEIbHBIX
SKCIOPTHBIX MOCTaBOK Topus u3 llIBeiiliapuu B 0IHO U TO K€ TOCYIapCTBO,
KaXJas U3 KOTOPBIX MEHEE [BaAlATH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBHINIAET ABAANATh METPUUECKUX TOHH B TEUCHHE T0O/Ia;

c) KOJIMYECTBa, XUMHUYECKUI COCTaB, MECTO HAXOXICHHUS B HACTOSILEEe BpeMs U
UCIIOJIb30BAaHUE WM MPEANOJaraeMoe HCIOJb30BaHUE KaXJIOW HMIIOPTHON
noctaBku B lIIBeliiapuio Takoro Marepuaa i KOHKPETHBIX HESIIEPHBIX 1LIeNel B
KOJIMYECTBAX, MPEBBIIIAIONINX

1) ACCATb MCTPUUCCKUX TOHH YypaHa, WKW IJI MOCICAOBATCIIbHBIX UMIIOPTHBIX
IMOCTAaBOK YypaHa B HlBeﬁuapHm, Kaxxaass U3 KOTOPBIX MCHCC MOCCATH
METPUYCCKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIMACT ACCATH MCTPHUCCKUX
TOHH B TCUCHHUC roja,

2) JBAANATh METPUYCCKMX TOHH TOpPHSA, WIM I TOCICIOBATEIbHBIX
UMITOPTHBIX TIOCTaBOK Topus B llIBelinapuro, kakmas W3 KOTOPBIX MEHEe
JIBAIIIATH METPHUYCCKUX TOHH, HO CyMMa KOTOPBIX IPEBHIIIACT ABAANATH
METPUYECKUX TOHH B TEUCHHUE T0JIa;

MpyH TOM TIOHMMAaHUHM, YTO TMpEACTaBiIeHHe WHPOpMANUd O TaKOM MaTepuaie,
MpeIHa3HAYeHHOM I HEeAJEepHOT0 HCIONB30BAaHUA, TMOCIE TOTO KaK OH JOCTHTHET
OKOHYATEJIbHOU ()OPMBI CBOETO HESJICPHOTO UCIIOIB30BaHMSI, HE TPEOYETCSI.

a) MHQOPMAIMI0 OTHOCHTEIIFHO KOJIMYECTB, BUAOB HCIOJIL30BAHUS M MECT
HaxXOXXAEHUs SAEPHOTO  MaTepuaya, OCBOOOXKAEHHOIO OT TapaHTHH B
COOTBETCTBMH €O cTaThell 37 CornameHus o rapaHTHsX;

b)  uHpOpPMALMIO OTHOCUTENBHO KOJIMYECTB (KOTOPas MOXKET HMETh (POpMyY OLIEHOK) U
BUJIOB HCIIOJIb30BaHMS B KaXKIOM MeCTe HAXOKICHHS SICPHOTO MaTepHaia,
OCBOOOXKICHHOTO OT TapaHTHHA B COOTBETCTBHHU CO cTaThel 36 b) Cornamenus o
rapaHTusiX, HO elle He HaXOSIIerocs B OKOHYATENbHOH (opMme Al HEeSAEPHOTO
UCIIONIb30BAHUS, B KOJHMYECTBAX, MPEBBINAIONINX YKa3aHHbIE B CTaThe 37
Cornamenus o rapantusax. IIpemocraBineHue 3Toi MH(MOpMarMK HE TpeOyeT
BECHUS MOJPOOHOTO yUeTa sIEPHOro MaTepuana.

HNudopMmaruio 0OTHOCHTEIILHO MeCTa HAXOXKACHUS WU JaJIbHEHIIeH 00paOOTKH OTXO0/I0B
CPemHET0 WM  BBICOKOTO  YPOBHS  aKTHBHOCTH,  COICP)KAIIUX  IUTyTOHHH,
BBICOKOOOOTAIIICHHBIH ypaH Wik ypaH-233, B OTHONICHHHM KOTOPBIX TIPUMCHCHHC
rapaHTHi OBUIO MPEKPAIEHO B COOTBETCTBUM cO cTarthell 11 CornamieHus o rapaHTHSX.
JIis 1enyd maHHOro IyHKTa '"HanbHeHinmas o0paboTka" He BKJIOYAET IMEPEYNaKOBKY
OTXOJOB WJIM WUX JalbHEWIee KOHIWIMOHUPOBAHHWE, HE IMPeayCcMaTPHUBAIOIICE
pasleneHus AIEMEHTOB, JJIs1 XPaHCHUS WU 3aXOPOHCHHUS.

Crnenyromyro  uH(OpMAIUI0 OTHOCHTEIBHO COTJIACOBAHHOTO  OOOpYAOBaHUS U
HesIZIGPHOr0 MaTepuaia, nepedrcieHHbix B [Ipunoxenun II:

a) MO KaXA0H SKCcropTHOW mocraBke u3 LIBeiimapun Takoro oOopydoBaHHS U
MaTepuana: uAeHTH(UKALMS,  KOINUYECTBO, MECTO  IPEANoiIaraeMoro
UCIIOJIb30BaHUS B TOCYZApCTBe-TIOJIydaTesle W JaTa MIM B COOTBETCTBYIOIUX
Cllydyasix OXKHJaemas Jata SKCIOPTHON IOCTaBKH;



b) 10 KOHKpPETHOMY 3ampocy ATeHTCTBa, mnoarBepxkiaeHue I[lIBeiinapueit kak
UMIIOPTUPYIOIIAM TOCYAapCTBOM HWH(GOpPMAIUK, MPEIOCTABICHHON ATCHTCTBY
JIPYTUM TOCYJapCTBOM B OTHOIICHWUU SKCIIOPTAa TaKOro OOOpPYIOBaHUS U
Marepuaina B [IIBeinaputo.

X) OO0mme TUTaHBl HA TPEACTOAIIUAN NECATUICTHHH TEPHOJl, WMCIOINE OTHOIICHHWE K
Pa3BUTHUIO SACPHOTO TOIUIMBHOTO IHMKJIA (BKJIIOYAs IUIAHUPYEMBIE OTHOCSIIMECS K
SIIEPHOMY TOTUTMBHOMY IUKITy HayYHO-HCCIIEIOBATEIHCKUE U OMBITHO-KOHCTPYKTOPCKHE
paboThI), KOTZIa OHU YTBEPKACHBI COOTBETCTBYIOIIMMH KOMIIETEHTHBIMH OpraHaMH B
[Iseitnapuu.

[IBefimapust TprIaracT BCE pa3yMHBIE YCHIIHMS, C TEM YTOOBI MPEIOCTaBUTHL ATEHTCTBY
CJIEYIOIY 0 HH()OPMAITHIO:

i) oOrmiee onvcaHue U WH(OOPMAIUIO, YKA3hIBAIOIIYI0 MECTO MPOBEACHUS OTHOCSIIUXCS K
SIIEPHOMY TOTTUBHOMY IHKITY HAYYHO-HCCIIETOBATENLCKUX H OMBITHO-KOHCTPYKTOPCKUX
paboT, He CBSA3aHHBIX C SAEPHBIM MaTEpHAIOM, KOTOpPBIE KOHKPETHO OTHOCATCS K
oOorarieHuto, repepaboTKe SACPHOTO TOIUIMBA MU K 00pabOTKE OTXO/IOB CPEAHETO HITU
BBICOKOTO YPOBHSI aKTHBHOCTH, COJICPXKAIUX IUTYyTOHHH, BBICOKOOOOTANIEHHBINH ypaH
Wi ypan-233, OCYIIECTBISIEMBIX TAe-Tuo0 B IlIBefinapuu, HO KOTOphIE HE
(bMHAHCHUPYIOTCS, HE TOIYYHIM KOHKPETHOTO pa3pelICHUs WIH HE KOHTPOJIUPYIOTCS
[IBeitnapueit unu He ocymiecTBIAOTCS oT uMmeHu lIBelinapuu. Jlnsg nenu maHHOTO
myHKTa "00paboTka" OTXOJOB CpPEAHEr0 WM BBICOKOTO YPOBHS aKTHBHOCTH HE
BKJIFOUAET  MEPEYNakoBKYy  OTXOJOB WM WX  KOHJAWIMOHMPOBAaHWE,  HE
MpelyCMaTPUBAOIIEE PA3JICIICHUS DIIEMEHTOB, JIISl XPAHSHUS WA 3aXOPOHCHMSL.

ii)  oOmiee omucaHWe JCATCIBHOCTH W CBEACHHWS O JIMIE WM  OpTaHU3aIluH,
OCYIIECTBIISIONIMX TaKyk JCSITEIbHOCTh B OIPEIEICHHBIX ATEHTCTBOM MECTax
HaXOXKACHUS 32 TpejieiaMd IUIOIAJKHA, KOTOphIC, TI0 MHEHUIO ATEHTCTBA, MOTJIH OBl
(YHKIMOHANTBEHO OBITH CBSI3aHBI C JCATEILHOCTHIO Ha 3TOU IUTomaake. [IpenocraBieHne
TakoW WH(OPMAIMU SBISIETCS TPEIMETOM KOHKpETHOro 3ampoca AreHtcrBa. OHa
MPEIOCTABIISACTCS B KOHCYJIbTAIUU ¢ ATEHTCTBOM M CBOSBPEMEHHO.

o 3anpocy ArenrcrBa LlIBeiinapus gaeT yTOUHEHHS WM pa3bsCHEHUs J000i MHPOpMaIH,
MIPEIOCTABIIEHHON B COOTBETCTBUM C HACTOSIIEH CTaThel, B TOW CTENEHHU, B KOTOPOH 3TO UMEET
OTHOUICHUE K LIEJIN TapaHTHH.

Cratbs 3

[IBeiinapust mpenocraBiseT ATeHTCTBY B TedeHHe 180 nHel mocie BCTYIUIEHHS B CHIY
Hacrosmiero IIporokoa napoOpMaIiio, 0 KOTOPOH TOBOPUTCS B cTaThe 2.a 1), iii), iv), V), Vi) a),
vii) ¥ X) ¥ B cTathe 2.b 1).

[IBeitnapust npenocTtaBisieT AreHTCTBY 10 15 Mad KOKIO0ro Troja OOHOBICHHYIO
nH(pOPMAIUIO, O KOTOPOH TOBOPUTCS B IIYHKTE a. BBIINIC, 3a MEPHOMA, OXBATHIBAIOIIMMA
TIPEANIeCTBYIONNH KaJIeHTapHbId ron. Ecim panee mpemocraBieHHas WH(DOpMAIM OCTalach
0e3 m3meHenui, [1IBelinapus ysegomiser 06 3ToM.

[IBelinapust mnpenoctaBnsieT AreHTCTBY A0 15 mas KaXaoro roaa HWH(poOpMaIuio,
OTIPEIICIICHHYI0O B CTaThe 2.a.vi) b) m C), 3a TIEPHOJ, OXBATHLIBAIONTUH IPEAIMICCTBYIOIIII
KaJeHAapHBIN roj.

[IBefinapust eXeKBapTaNbHO TNPEAOCTABIACT ATCHTCTBY WH(OPMAIUIO, OINpPEICICHHYIO B
craree 2.a.iX) a). OTa WHPOpPMaLUs MPEJOCTaBIsAETCS B TEUEHHE LISCTHIECITH AHEH moclie
OKOHYAHMSI KaXI0ro KBapTana.



[Betinapust mpeaocTaBiIsieT ATEeHTCTBY HH(GOpPMAIIMIO, ONPEACICHHYIO B CTaThe 2.a.Viii), 3a
180 me#t mo ocymiecTBIeHWs JAalbHEHmer o00paboTku, W 70 15 Mas Kaxjaoro roja
nHpopMaIil0 00 W3MCHCHHAX MECT HAXOXKICHHWS 32 IEPHOJ, OXBATHIBAIOIIHIA
NPEIIIECTBYIOMINI KaleHJapHBIi TO/I.

[IBefitapust W ATEHTCTBO JOTOBAapHBAIOTCI O BPEMEHH W YacTOTE IPEAOCTaBIICHUS
nHPOPMALUH, OIIPEJeTICHHON B cTaThe 2.a.11).

[IBefitiapusi mpenocTaBIsseT ATEHTCTBY MH(POPMAITAIO, ONPEIEICHHYI0 B CTaThe 2.a.iX) b), B
TEYEeHHUE MISCTUICCSITH JTHEH Mocie MOCTYIUICHUS 3ampoca OT ATEHTCTBA.

I[OHOJIHI/ITEJILHHﬁ JOCTYII
Cratpg 4

HH)Kecneaonmee IMPUMCHACTCA B CBA3HM C OCYILICCTBJICHUEM JOOIIOJIHUTCIBHOTO JOCTYyIIa B

COOTBETCTBHU CO CTaThEH 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTAaBUT IIEJIM MEXaHUCTHUECKU WIIH CUCTEMAaTUIECKH IMPOBEPATH HHPOPMAIIHIO, O
KOTOPOI TOBOPUTCS B CTAaThE 2, OJJHAKO ATEHTCTBO UMEET TOCTYI K:

1) moO00My MECTy HaxOXIEHHUS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) wnm ii), Ha
BBIOOPOYHOI OCHOBE C IIETbI0 00ECHEYCHUSI YBEPEHHOCTH B OTCYTCTBHH HE3asBICHHBIX
SAIEPHOTO MaTepHaia 1 AeTeIbHOCTH;

ii) JMOOOMY MECTy HaXOXJCHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WU C., B LESIX
pEIICHHs BOIMPOCA, CBA3aHHOTO C MPABHIBHOCTBIO W IOJIHOTOH HHGOpPMAIUH,
MPEIOCTaBIICHHOH B COOTBETCTBHUM CO TaTbed 2 WIM B [EIIX YCTPaHCHUs
HECOOTBETCTBHS, CBA3aHHOTO C 3TOH MH(OpMaIHEH;

iii)  M0O0OMy MECTy HaxOXIEHHS, O KOTOPOM TOBOPHUTCS B cTaThe S.a. iii) B TOH CTENCHH, B
KOTOpOil 3TO HE00XOAWMO ATEHTCTBY MJsl TOATBEPXKICHHA ISl Leleld TrapaHTHi
3asBiieHns llIBeiinapum o craryce yCTaHOBKM MIIM MECTa HaXOXJICHHS BHE YCTaHOBOK,
r7Ie paHee OOBIYHO MCIOIB30BAJICS SIICPHBIA MaTepuai, Kak CHATHIX C SKCILUTyaTalliH.

1) 3a HWCKITIOYEHUEM CIIyYacB, YKa3aHHBIX B ITyHKTE 11) HHXE, ATEHTCTBO HAaIpaBIIICT
[IBefinapun nmpeaBapuTEILHOE YBEIOMIICHHE O JOCTYTIC IO KpaiHei Mepe 3a 24 Jaca;

il) B OTHONICHWHW JOCTyNa K JIFOOOMY MECTYy Ha IUIOIIAAKE, KOTOPBIA 3alpaniuBacTcs B
COYCTAaHWH C TMOCEHICHUSMH JIJIsl TPOBEPKH WH(OpMAIMA O KOHCTPYKIIMH WIIH C
WHCICKIUSAMHU JJI CICIUABHBIX [ElIed WM OOBIYHBIMA WHCICKIUSAMH Ha JTOU
IUIONIAIKe, CPOK NPEABAPUTEIILHOTO YBEAOMIICHHS, €CIIM ATEHTCTBO oOpamaercs ¢
3armpocoM 00 3TOM, COCTaBIsIeT, IO KpaiiHei Mepe, JBa Jaca, OJHAKO B MCKITFOUNTEbHBIX
00CTOATENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOB.

Hpez[BapmenLHoe YBCOAOMJICHHUE HAIIPpaBIACTCd B NHCBMCHHOM BHAC W B HEM KOHKPETHO
YKa3bIBalOTCA NMPUYMUHBI OOCTyIa WM ACATCIBHOCTH, KOTOpas A0JIKHA OBITH OCYIIIECTBJICHA BO
BpEM: TaKOIro AOCTYyIa.

B cirygae Bompoca mim HecoOTBETCTBHS ATEHTCTBO npenoctasisieT LlIBeliapun BO3MOXHOCTD
JaTh Pa3bsACHCHHE W CHOCOOCTBOBATH PEIICHUIO ATOTO BOMPOCA WM YCTPAHCHUIO 3TOTO
HECOOTBETCTBHS. Takas BO3MOXKHOCTh OYIET MPEIOCTABIATHCS JO HANpAaBICHUS 3ampoca O
JOCTyTIe, €CIIM TONBKO ATEHTCTBO HE COYTET, YTO 3aJepKKa B TPEIOCTABICHUH [OCTYyIA,
BO3MOXKHO, HaHECET ymepO IeNr, ¢ KOTOPOH 3alpamnBaeTcsi 3TOT JOCTym. B mobom cioydae
ATEHTCTBO HE JielaeT KaKuxX-1r00 BHIBOJIOB B OTHOIIEHWUH BONPOCA WJIM HECOOTBETCTBUS [0
Tex mop, noka llIBeiinapun He OyneT mpeaocTaBiIeHa TaKasi BO3MOKHOCTD.



e. Ecnu c llIBelinapueid He JOCTUTHYTO MHOM JOTOBOPEHHOCTH, JOCTYIT OCYIIIECTBIISIETCA TOIBKO
B TEYCHHE OOBIYHOT'O PAbOYETO JIHS.

f. [IBeitapust ©MeeT MpPaBO HA COMPOBOXKICHHUE HHCIEKTOPOB ATEHTCTBa BO BpeMs JOCTymna
npeacrasutensmu  IlIBeliiapuu mpu  yCIOBUH, YTO STO HE 3aJCPKUBACT BBIMOIHCHUE
WHCIIEKTOpaMH CBOMX (DWYHKIMH WM HHBIM 00pa3oM He TPEMSATCTBYET 3TOMY.

Cratps 5
[IBefimapust mpeaocTaBIsieT ATEHTCTBY JOCTYII K:
a. 1) 1r000My MECTY Ha TUIOIIAIKE;

i)  mo0oMy MecTy HaxoXaeHHs, omnpeneneHHomy LlBednapueidi B COOTBETCTBHH CO
cTaThel 2.a.v)-viii);

i) 00O CHATOW C DKCIUIyaTalldd YCTAHOBKE HIIA CHITOMY C 3KCIUTyaTallid MECTY
HaX0XJICHUS BHE YCTAHOBOK, I'Jic paHee 00BIYHO UCIIOIB30BANICS SICPHBIA MaTepHUall.

b. mo00My MECTy HaxOXIeHHA, onpeaeneHnomy llIBelimapreii B COOTBETCTBHH CO CTaThe 2.a.1),
crarbeif 2.a.1v), cratbeil 2.a.ix)b) wnu crartbeit 2.b., TOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, IPH YCIOBHH, 4TO, eciu llIBeiiapns He MMeeT BO3MOKHOCTH TIPEJOCTaBUTh
takoi goctym, llIBednapus mnpuiaraeT Bce pa3syMHbIE YCWIHSA U He3aMeIUTEIHHOTO
YIOBIIETBOPEHUS TPeOOBaHUI ATEHTCTBA C IOMOILBIO HHBIX CPEICTB.

c. M000MY MECTY HaXOKACHUs, ONPEACICHHOMY ATEHTCTBOM, MOMUMO T€X MECT HaXOXKACHUS, O
KOTOPBIX TOBOPUTCSI B MyHKTax a. U b. BeIIe, B LEMsIX O0TOOpa Mpod OKpYXKarolled cpeabl B
KOHKPETHOM MECTE HaXOXKIECHUS INPH yCIOBUH, YTO, eciu IlIBeiiapus He UMeeT BO3MOXKHOCTU
MpeoCcTaBUTh Takodl moctyn, IlIBeiimapust mnpunaraer Bce pasyMHBlE yCHIUA  UId
HE3aMEeIUTENFHOTO  YAOBJIETBOPEHUSI TpeOOBaHUI ATEHTCTBA B MPHJICKAIIUX MeCTax
HaXO0>KACHUS UJIH C TIOMOIIBIO HHBIX CPE/ICTB.

Cratbs 6

I[Ipu ocymecTBIeHHH CTaThbu S ATEHTCTBO MOXKET BBINIONHATH  CICHYIONTHAE  BHUIBI
JESITEILHOCTH

a. B oTHolleHHH JOCTyIIa B COOTBETCTBHM CO CTaThed 5.a.1) WM 1ii): BU3yalibHOE HAOJIIOJCHUE,
0TOOp TIPOO OKPYIKAIOMICH CPE/Ibl; UCIOIH30BAHHUE YCTPOMCTB JIsl OOHAPYKEHUS U U3MEPEHUS
paauanuu; OneYaThIBAHUE W NIPUMEHEHHE APYTUX WACHTUGUIMPYIOIIUX U YKa3bIBAIONIUX Ha
BMEIIATENLCTBO YCTPOUCTB, ONMpPEJICICHHBIX B JIOTIONHUTENBHBIX MMOIOKEHUSX; U TIPUMEHEHHE
JPYTUX OOBEKTUBHBIX MEp, TEXHUYECKas OCYIECTBUMOCTh KOTOPBIX ObUIA TOATBEPXKICHA H
WCIIONb30BaHUE KOTOPBIX ObUIO cormacoBaHO (COBETOM yHpaBistomuX (B JMalTbHEUIIEM
nMeHnyeMbIM "CoBeToM") U TTOCIIe KOHCYJIBTANA MeX Iy ATreHTCTBOM 1 LlIBekinapueii.

b. B oTHOMmEeHNN A0CTyIa B COOTBETCTBUH CO CTaThel 5.a.11); BU3yaIbHOE HAOIIOICHHE; MTOACUET
YUETHBIX €IMHMIl SAEPHOrO MaTepuaja; Hepaspyllarollue H3MEepeHus U 0Tbop Impoo;
WCTIONIb30BaHUE YCTPOMUCTB IUIsl OOHApY>KEHHS U HW3MEPEHUs pajualnd; MU3YYeHHE YUETHBIX
JOKYMEHTOB, KacalOUIMXCsl KOJIMYECTBa, MPOUCXOKICHUS U pa3MeIleHHsT MaTepuaia; OTOop
npo0 OKpyKaromied cpeasl; W NPUMEHCHHE JPYrHMX OOBEKTUBHBIX Mep, TEXHHUYECKas
OCYILIIECTBUMOCTh KOTOPBIX OBbLIa MOATBEP)KICHA M  HCIOJB30BAHHUE KOTOPBIX  OBLIO
cornacoBaHo CoBETOM U MOcCIie KOHCYNbTalui Mexxay ArenTcTBoM u llIBeiinapueil.



c. B oTHOIIIEHHH JOCTYIa B COOTBETCTBHHU CO CTaTheil 5.b. BU3yanbHOE HAOI0ACHME; OTOOP IPOO
OKpY’Karoleil cpenbl; HCIONIb30BaHHE YCTPOUCTB Uil OOHApYKEHUS W U3MEPEHHS palualliu;
W3yUYCHHE KACAIOLIUXCS TapaHTHH MPOU3BOACTBEHHBIX H OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
MPUMEHEHUE NPYTUX OOBEKTHUBHBIX MeEp, TEXHHUYECKas OCYIIECTBIMOCTh KOTOPBIX ObLIa
MOATBEP)KJEHA W WCIIONb30BaHME KOTOPBIX Obwio cormacoBaHo CoBeTtoM U mocie
KOHCYJbTallMi MeX Ty AreHTcTBOM U llIBelinapuei.

d. B oTHOIEHNN M0CTyIa B COOTBETCTBUU CO CTAThEH 5.C.: O0TOOP IPOO OKpYKaIOMIeH Cpebl U B
clydae, €Cli pe3yJbTaThl He TO3BOJSIOT PEIINTH BOMPOC WM YCTPAaHUTh HECOOTBETCTBHE B
MECTe HaXOXJEHUS, ONPEACICHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaThel S.c.,
WCIIONB30BAaHUE B OSTOM MECTE HAXOXJICHUS BU3YAIBHOTO HAONIONEHUS, YCTPOWCTB IS
0oOHapyXeHHS W U3MEPEHUS paualiii U IpUMEHEHHE 0 coTylacoBaHuio Mexay llIBetiapueit
1 ATEHTCTBOM JPyTrUX OOBEKTUBHBIX MEP.

Cratpa 7

a. I[To mpocwbe IllBelimapum ArenrcrBo u IlIBeliriapusi ITOroBapuWBarOTCS B OTHOIICHUH
perynupyeMoro nocTyma B paMmKkax Hactosmiero IIpoTokona ¢ menpio mpemsoTBpalieHHs
PACKpBITUS YyBCTBUTEIILHOW C TOYKM 3PEHHUS SJIEPHOTO paclpocTpaHeHUs HHpopmanuwy,
BBITIOJTHEHUS TPEOOBaHUH 0€30MaCHOCTH WIH (DU3MUYECKOW 3aIUThI WIH C IEITBI0 00CCIICUCHHUS
3alMUTHl HAXONAIIEHcS B YacTHOM COOCTBEHHOCTHM WM KOMMEPYECKH YyBCTBUTEIIBHOM
nHGOPMAITUH. Takue IOTOBOPEHHOCTHM HE MPEHSITCTBYIOT ATEHTCTBY OCYIIECTBISATH
JESATEILHOCTh, KOTOPAas SBISIETCSI HEOOXOUMOM it 00ecrieueHusl yOeAUTENbHON YBEPECHHOCTH
B OTCYTCTBHHU HE3asBIICHHBIX AIEPHOTO MaTepHalia i JesTeIFHOCTH B COOTBETCTBYIOIIEM MECTE
HaXOXKJIEHUS, BKIIOYas pPerIeHre JII000T0 BOMPOCca, OTHOCSIIETOCS K MMPABMIIBHOCTH U TIOJTHOTE
nH(pOpMAIMK, O KOTOPOH TOBOPUTCS B CTaThe 2, WIM YCTPAHCHHE HECOOTBETCTBHS,
OTHOCSIIIETOCS K 3TOH HH(pOpMaLnu.

b. [IBefitiapust MOXKET TIPH TMPEAOCTABICHUN HH(MOPMAITUH, O KOTOPOW TOBOPHTCS B CTAaThe 2,
nH(OPMUPOBAThH ATEHTCTBO O MECTaX Ha IUIOMIAJIKe WM B MECTe HAXOXICHHS, Ha KOTOPBIX
MOJXKET PUMEHSTHCS PETYIMPYEMBIN JOCTYIIL.

c. Jlo BCTyIUICHHS B CHIIy JIOOBIX HEOOXOTUMBIX JlOMOMHUTENBHBIX MonoxeHui llIBeimapus
MOXKET MPUOETHYTh K PEryJUPOBAHUIO JOCTYIa B COOTBETCTBUH C IOJIOKCHUSMH IYHKTA a.
BBIIIIC.

Cratbs 8

Huuto B mHacrosmiem IIpoTtokone me mpemnsarctByer llIBelimapuu mpenocTaBisTe ATEHTCTBY
JOCTYNl K MECTaM HaXOXAEHHUS B JIONOJIHEHHE K TEM, O KOTOPHIX TOBOPUTCS B CTaThAX 5 M 9, umm
MPOCUTH ATEHTCTBO O MPOBEACHUU NEATEIHFHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUS.
ATEHTCTBO HE3aMEIIUTENHFHO NpHIIaraeT BCE Pa3syMHBIE YCHIIMS JUIsl OCYIIECTBIICHWS NEHCTBHHA B
COOTBETCTBHH C TaKOW MPOCHOOIA.

Cratpg 9

[IBefitapust mpemocTaBiieT ATEHTCTBY TOCTYI K MECTaM HaXOXKICHUS, OIPEICICHHBIM
AreHTCTBOM J1s1 0TOOpa MPOO OKpYKarolIei cpebl Ha OOIIMPHOW TEPPUTOPUH, MPH YCIOBHHU, YTO
eciu 1lIBelinapusi He UMEET BO3MOXHOCTH NPEJOCTaBUTh Takou jocty, To [lIBeimapus npuiaraet
BCE€ pa3yMHBIC YCHJIUS UIA YAOBICTBOPCHHS TpeOOBaHMH ATEHTCTBA B QJbTCPHATHUBHBIX MECTax
HaxOXJEHUSA. ATEHTCTBO HE 3aIlpallnBacT TaKOU JOCTYI IO TeX IMOp, TOKa 0TOOp MPod OKpyKaromeit
Cpe/bl Ha OOIIMPHOW TEPPUTOPUU U TPOIICIyPHBIC MEPHI JIJISl €r0 MpoBeieHus He 0f00peHsl CoBeToM
Y HE TPOBEJICHBI KOHCYIbTAMU My ArenTcTBoM U [1IBelinapueii.



Cratps 10

ArenrctBo uaopmupyer LlIBetinaputo o:

a. JlesTenbHOCTH, OCYIIIECTBICHHOM B paMKax HacTosero [Iporokoma, BKItodas IesATeI-HOCTh B
OTHOIIIEHUH JIOOBIX BOIIPOCOB I HECOOTBETCTBHH, KOTOPHIE ATEHTCTBO JOBEJIO 0 CBEACHHUS
IBeiinapun, B mnpeaenax MIECTUACCATH IHEH TOCHE OCYIIECTBICHUS ATEHTCTBOM 3TOU
JIESITETLHOCTH.

b. Pesynprarax nesTeNbHOCTH B OTHOIICHWH JIFOOBIX BOMPOCOB WJIM HECOOTBETCTBUH, KOTOPHIC
AreHTCTBO J0BeNo 10 cBeAeHus LlIBeiapun, mo BO3BMOKHOCTH CKOpee, HO B JIFOOOM ciiydae B
TEeYeHHE TPUIIATH JHEH MOCTe MONyIeHUsI ATEHTCTBOM 3THX Pe3yJIbTaToB.

C. BriBogax, KOTOpplE OHO CHIENANIO B pe3yjbTaTe CBOCH AESITEIBHOCTH B COOTBETCTBUHU C
HacrosmwM [IpoTokosom. Takue BHIBOABI MPEIOCTABIISIOTCS €KETOTHO.

HA3BHAYEHUE UHCIIEKTOPOB A'EHTCTBA

Cratps 11

a. 1) I'enepansueiii qupekTop yBemomusier IlBewmaputo 06 yrBepx)acHHN COBETOM JIFOO0TO
JOJDKHOCTHOTO JIMIla ATEHTCTBA B KayeCTBE MHCIIEKTOpa IO TapaHTusM. Ecium
[IBeiiiapusi He wu3BemaeT I eHepaJbHOTO JUPEKTOpPa O CBOEM OTKIOHEHHWU TaKOIo
JOJHDKHOCTHOTO JIMIA Kak nHcnekTopa mis lIBeiinapun B TeueHrne Tpex MECSIEB IOCie
MOJTyYeHUs] yBeAOMJICHUs 00 yTBepxkiaeHuH COBETOM, MHCIEKTOP, O KOTOPOM TaKHUM
oOpa3om yBenomiieHa [1IBeitapus, cunraercs HazHaueHHBIM B [1Betiniaputo;

i)  I'eHepanpHBIA OHUPEKTOP, HNEUCTBYS B OTBET Ha mpockOy IlIBefinapum wim 110
COOCTBCHHON WHHUIIMATHBE, He3amemrnuTenbHo uHdopmupyer llIBeiinapuio o0 oT3bIBE
Ha3HAYCHHUS JTF000TO JIOJDKHOCTHOTO JIMIIAa B KauecTBe MHCTekTopa s LBetinapun.

b. YBeagomiieHrE, 0 KOTOPOM TOBOPHUTCS B IIYHKTE a. BbIIIE, CYUTaETCA nojaydyeHHbiM [1IBeiapueit
gepe3 CeMb JHEH Mocie JaThl HalpaBlICHWS ATEHTCTBOM Takoro yemomiieHus llIBeimapuu
3aKa3HOU KOPPECIOHACHIINEH.

BU3bI

Cratps 12

[IBefiapust B TeyeHHWE OTHOTO Mecsla IOCie IOJMy4YeHusl 3ampoca o0 3TOM B ciydae
HEOOXOIUMOCTH TIPEAOCTaBIsET YKa3aHHOMY B TakOM 3alpoce Ha3HAYEHHOMY HMHCIEKTOPY
COOTBETCTBYIOIYI0 MHOIOKPaTHYI0 BbE3IHYIO/BBIC3AHYIO H(WIM) TPAaH3UTHYIO BHU3bl, KOTOpbIE
TpeOyroTcsl st OOecreyeHus] MHCIEKTOPY BO3MOXKHOCTH Bbe3Aa W NpeObIBaHUS HA TEPPUTOPUU
[Befinapuu B 1eJsIX BBIMOMHEHUs ero(ee) pyHkuuid. JIroObie 3amporieHHble BU3bI JEHCTBUTEIBHEI B
TE€4YEeHHE HE MEHEeEe OJHOIO Iojia U B ClIydae He0OXOAUMOCTH BO30OHOBIIIOTCS B TEUCHHE IEPUOIA
HazHaueHus uHcnekTopa B llIBeliapuro.

JOHNOJHUTEJBHBIE NIOJOXKEHUS
Cratpg 13

a. B tex cayuasx, koraa IlIBeimapus nian ATEHTCTBO YKa3bIBaIOT HA HEOOXOIUMOCTH ONPEACITUTE
B JIOTIOJIHUTENILHBIX TIOJOKCHHIX, KAKAM 00pa3oM CIIEAYeT IPUMEHSITh MEPhI, U3JI0)KCHHEIC B
HacrosimieMm [Ipotokone, IlIBelinapuss 1 AreHTCTBO COIIACOBHIBAIOT Takue JOmOmHUTENbHBIC
TIOJIOXKEHUSI B TE€UCHHE JEBSHOCTA THEH TOCIe BCTYIUICHHMSI B CIUTy HacTosimero IIpoTokona
WM, B TEX CITydasx, KOrja yKa3aHHUe Ha HEOOXOAMMOCTh TaKuX J[OMOTHUTEIBHBIX MOJOKEHUI
JAeTCsl MOCJe BCTYIUICHUS B CHIIy HacTosiero [IpoTokona, - B TeueHue JeBIHOCTA JHEH mociie
JATBI TAKOTO YKa3aHMUS.



Jlo BCTyIuIeHHS B CHIIy JIOOBIX HEOOXOAMMBIX JlOTIOMHHUTEIHHBIX MOJOXKEHUH ATEHTCTBO
HMMeeT MpaBo MPUMEHATH MEPHI, U3II0KEHHBIE B HacTosimeM [Iporokore.

CUCTEMBI CBA3U4
Cratbsa 14

[Betinapust AaeT paspelieHHe ATEHTCTBY CBOOOIHO HCIIOJIB30BATh JJIS CAYXKCOHBIX IIEJCH
CHUCTEMBI CBSI3U MexAy wuHcnekropamu ArentctBa B IlBeiimapuu u LleHTpanbHbIMU
YUPSKICHUSIMU ATeHTCTBA W/WiK PerroHanbHbIME OI0PO, BKJIFOYAS [I€peaady B HEaBTOHOMHOM
WM aBTOHOMHOM pE&XHME HWH(POPMAITUH, IOCTYIAIOMEH OT YCTPOHCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B IENSAX COXpaHCHHs W(WiM) HAONIOJCHWS WIM HM3MEPEHHs, M O0CCIIeuuBacT
3alIUTy TaKOW CBsI3U. ATEHTCTBO mocie KoHcynbTanmi ¢ IlBeifiiapueld umeer mpaBo
HCITOJTH30BATh YCTAHOBJICHHBIC HA MEKIYHAPOIHOM YPOBHE CHCTEMBI MPSMOI CBSI3U, BKITIOUAs
CIIyTHUKOBBIE CUCTEMBI U IPYTUe BUIBI JanbHEH cBs3u, He ucnoib3yeMble B [lBeitapuu. Ilo
npockOe [lIBeiimapun wim AreHTCTBa MOAPOOHOCTH, KACAIOIIMECS OCYIICCTBICHUS STOTO
IyHKTa B OTHOIICHHWH IE€peadd B HEAaBTOHOMHOM HJIM aBTOHOMHOM pPEXHME HH(pOpPMAIIUU,
MOCTYMAOIIEeH OT YCTAaHOBJCHHBIX ATEHTCTBOM YCTPOMCTB COXpaHEHHS H(MJIX) HAOJIOICHHMS
WJIU U3MEPEHUS, ONPEACIIIOTCS B JJOMOIHUTENBHBIX MOJI0KECHUSX.

[Ipu ycraHoBneHHHU CBS3M M Hepenave MH(popManuu, Kak 3T0 IpeAyCMaTpUBaeTCs B MYHKTE a.
BBIIIE, HAUICKAUIMM O0pa3oM YYHUTHIBACTCS HEOOXOOUMOCTH OOECIICUEHHs 3allluThI
uH(popManuy, SBIAIOMEHCS O0OBEKTOM COOCTBEHHOCTH, WJIM KOMMEPUYECKH YyBCTBHUTEIHHOU
uHGOpPMaLUK WM TOW MHPOpPMANUM O KOHCTPYKUMH, KoTopyto llIBeiinapusi cuuraetr ocobo
YyBCTBUTEIIBHOM.

SAIIIUTA KOH(I)I/II[EHI_[I/IAJI])HOfl HHOOPMAILINN
Cratbs 15
ATEHTCTBO NOJIZICP)KUBACT CTPOTUH PEKUM oOecrieueHus 3PPEKTUBHON 3alTUTHI OT PACKPHITHS
KOMMEPUYECKUX, TEXHOJIOIMYSCKUX M MPOMBIIICHHBIX CEKPETOB U APYTroil KOHPHUICHIIHATBHOM

WH(POPMAITUH, KOTOPBIE CTAHOBSTCSI €My M3BECTHBIMU, BKIIIOUAs TAKYI0 WHPOPMAIHIO, KOTOPAs
CTaHOBUTCS U3BECTHOM ATEHTCTBY B XOJI¢ OCYIIECTBICHUS HacTosulero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCA B IIYHKTC d. BBIIIC, BKJIKOYACT, B YAaCTHOCTH, IOJIOKCHUA,
OTHOCAIIHUECA K

1) 0OIIMM MPUHIMIAM U CBSI3aHHBIM C HUIMH MepaM I0 00paleHnIo ¢ KOHPUISHINATbHON
nH(popMaImei;

il)  yCIIOBHSM HaliMa IepCOHaja, KacaloMMCS 3allUThl KOH(PHUIACHIIHAIbHON HH(OPMAIUH;

iil) mpoumegypaM B CAydasX ~ HapymIeHMH WM  T[PEAnojaraeéMblXx — HapyIIeHHH
KOH(HUICHINATEHOCTH.

Pexxum, 0 KOTOPOM TOBOPUTCS B IIYHKTE a. BBINIE, YTBEPXKAACTCI W IMEPUOTUYCCKH
paccmatpuBaetcsi CoBeTOM.



IIPUJIOKEHUA
Cratps 16

[Ipunoxenuss k HacrosmeMmy IIpoTokomy SBISIOTCS €r0 HEOThEMIIEMOW YacThio.  3a
WCKIIIOYEHHEM Iiefiell BHeceHus mnompaBok B Ilpunoxenus, tepmuH "lIporokon", xak oH
yrnoTpebisieTcsi B HACTOSIIEM TOKyYMeHTe, o3HaudaeT [Iporokon u Ilpunoxkenus, BMecTe B3sITHIE.

B nepeueHs BHIIOB JeSATENLHOCTH, YKa3aHHBIX B [Ipunoxkenuu I, u nepeueHs 000pyAOBaHUS U
Marepuana, yka3zaHHbIX B IIpunoxkenuu II, CoBeToM MOTYT BHOCHUTHCS TIOTPABKU 10
pekoMeHaaIuu co3nanaoii CoBeToM pabodeli TPYyMIBl KCIIEPTOB OTKPHITOrO cocTtaBa. JltoOas
Takasl MOTpaBKa BCTYIACT B CHITY Yepe3 YEeThIpe Mecsia mocie ee npuHatus CoBeToMm.

BCTYIIVIEHME B CJIY
Cratbsa 17

HacTosammit IIpoTokon BcTymaeT B cHily B JIeHb, Korna AreHTcTBO nonydut ot llBelinapun
MUCbMEHHOE YBEIOMJICHHE O TOM, 4YTO 3aKOHOJATENbHbICE W/MIM KOHCTHTYLIHOHHBIE
TpeboBanus LlBeiiiapun, He0OXOAUMBIE 17151 BCTYIUIEHUS B CHITY, BBIIIOJIHEHHBI.

[IBefimapust Mo>keT B J1000€ BpeMs 10 TOTrO, Kak HacTOAmUN [IpOTOKON BCTYNUT B CHITY,
3asBUTH, 9TO OHA OyIeT MPUMEHITH HACTOATHI [IpOTOKO Ha BpEMEHHOM OCHOBE.

['enepanbHBII JUPEKTOP HE3AMEATUTETHFHO HHOPMUPYET BCE TOCYIAPCTBA - WICHBI ATEHTCTBA
0 J1I000M 3asBIICHHH O NMPUMEHECHUU HacTosmlero [IpoTokona Ha BpeMEHHOW OCHOBE M O €ro
BCTYIUICHUH B CHUITY.

OIIPEJAEJIEHUSA
Cratbs 18
Jns neneit nacrosiero ITporokona:

OtHocsmMecs K SIACGPHOMY TOIJIMBHOMY LHMKIY HAay4HO-HCCIIE/IOBATENBLCKUE M OIBITHO-
KOHCTPYKTOPCKHE paboThl 03HAYAIOT AEATEIBHOCTD, KOTOPass KOHKPETHO OTHOCHUTCS K JI0O0MY
acreKTy pa3paboTKH Mpolecca WiIH CHCTEMBI JTI000TO U3 CIEAYIOMIETO:

- KOHBEPCHH SICPHOTO MaTepuala,
- oboramieHus sIepHOro MaTepHana,
- M3TOTOBJICHUSI SIEPHOTO TOILINBA,
- PEaKkTOpOB,

- KPUTHYECKHUX COOPOK,

- nepepadOoTKH sACPHOTO TOILIUBA,

- o0paboTku (HE BKIIOYas TEPEYNaKOBKH WM KOHIUIIMOHUPOBAHUS, HE
MPEeIyCMAaTPUBAIOIICTO  Pa3JCICHUss  3JEMEHTOB, JUIS  XPaHCHUS WU
3aXOpPOHCHHUS) OTXOJIOB CPEIHEr0 WM BBICOKOTO YpPOBHS AaKTUBHOCTH,
coaepKaluX TIYTOHHMH, BEICOKOOOOTaIEHHBIN YpaH Wik ypaH-233,

HO HC BKJIIOYAKOT ACATCIBHOCTH, OTHOCAIIYIOCA K TCOPCTUUCCKUM WA (byH)_'[aMCHTaJ'ILHBIM
HAay4YHbIM HCCJICOOBAHUAM WM K HAYYHO-HUCCICOOBATCIBCKUM M OIBITHO-KOHCTPYKTOPCKUM
pa60TaM 10 ITPOMBIIIIICHHBIM IIPUMCHCHUAM pPagnuou30TOIIOB, MCIHUIIMHCKUM,
TUAPOJIOTUYCCKUM U CEIIbCKOXO035HCTBEHHBIM MNPUMEHCHUAM, HU3YUCHUIO HOCJ'IG,Z[CTBI/Iﬁ JJIsL
310pOBbA U oxpyxca}omeﬁ Cp€Abl U 110 YCOBEPIICHCTBOBAHUIO TCXHUYECKOT'O 06CJ'Iy>KI/IBaHI/I$1.
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Ilnomanka o3Ha4yaeT TEPPUTOPUIO, TpaHUIlbl KOTOopod ompeneneHsl IlIBelinapueir B
COOTBETCTBYIOIIEH HWHPOPMAMM O KOHCTPYKIHMH YCTAHOBKH, BKJIIOYAas OCTAHOBIICHHYIO
YCTaHOBKY, a TaKK€ B COOTBETCTBYIOLIEH MH(OpMAIMK O MECTE HAaXOXKICHUS BHE yCTAaHOBOK,
rie oOBIYHO MCHIOJB3YETCS SACPHBIA MaTephall, BKIIOYas 3aKPhITOE MECTO HaXOXKICHHUS BHE
YCTaHOBOK, T/Ie OOBIYHO HCIONB30BANICA SACPHBIH MaTepran (KOTOpble OrpaHHYHBAIOTCS
MECTaMHU HaxOXICHHSA, TAC MMEIOTCA TOpsuhe KaMepbl MM OCYIIECTBISUIACH NESTEIHHOCTD,
CBsA3aHHAs C KOHBEpPCHEH, oOorameHHueM, H3TOTOBICHHEM WA IepepadOTKON TOIUIMBA).
[Inomanka BKIIOYaeT Takke BCe OOBEKTHI, COBMECTHO Pa3MEIICHHBIE C YIIOMSHYTBIMU BBIIIE
YCTaHOBKOH WM MECTOM HAaXOXICHHUS, C LENbI0 TNPEAOCTABICHUS WM HCIONb30BaHMS
CYIIECTBEHHBIX CPEIACTB OOECTeUeHHs, BKJIIOYAs: ropsiude Kamepel s 00paboTku
OOJy4eHHBIX MaTepHajoB, HE COAEPKAINX SACPHBIM MaTepwal; YCTaHOBKU I 00pabOTKH,
XpaHEHUS! W 3aXOpPOHEHUS OTXOAOB; a TaKXkKe 3HaHus, CBS3aHHBIE C COIJIACOBAHHOMU
NesITeNbHOCTBIO, onpeneneHHol 1lIBeliapueil B COOTBETCTBUH €O cTaTheH 2.a.1v) BBILIE.

CHsdATas C SKCIUTyaTallMM yCTAHOBKA WIJIM CHATOE C JIKCIUTyaTallMd MECTO HaXOXKICHWS BHE
YCTAHOBOK O3HAYaloT OOBEKT WM MECTO HAXOXKJCHHUS, Ha KOTOPBIX JEMOHTHPOBAHBI WIIH
C/IeNaHbl HETPUTOMHBIMA K OKCIUTyaTallid OCTaBINWECS KOHCTPYKIMM U 00OpYIOBaHHE,
BaKHBIC U1 ee(ero) WCIOJb30BaHMsI, TaK YTO OHA(OHO) HE HUCHONB3YETCS ULl XPaHCHHS
SIEPHOTO MaTepuajia W HE MOXKET Jaliee WCIIOJIB30BaThCs Ui OOpAalICHHS C SICPHBIM
MaTepHaioM, €ro 00paboTKH WU MCTIOIL30BAHHUS.

OcTaHOBJICHHAS YCTAHOBKA WJIM 3aKPBhITOE MECTO HAXOXKICHHS BHE YCTAHOBOK O3HAYAIOT
O00BEKT MU MECTO HaXO0XJCHUA, OKCIUTyaTalllud KOTOPBIX MPCKpAIlCHAa U U3 KOTOPBLIX U3BAT
HﬂepHLIfI MaTepuall, HO KOTOPBIC HC CHATHI C SKCIUTyaTalluu.

BricokooboralieHHbIi ypaH 03HayaeT ypaH ¢ o0oramieHneM 1o u3oromy ypan-235 20% wnn
BBIIIE.

Ot60op 1pod OKpYKAMOIIEH cpeabl B KOHKPETHOM MECTE HAXOXKJICHHS O3HAadaeT o0TOop Mpod
OKpy»Karolei cpenbl (HampuMep, BO3AyXa, BOJBI, PACTHTEIHLHOCTH, MOYBBI, 3arpsA3HCHHN) B
OTIPE/ICTICHHOM ATCHTCTBOM MECTE HAXOXICHUS M HEMOCPEICTBCHHON OJIM30CTH OT HEro ¢
LIENbI0 CONEHCTBUS ATEHTCTBY B MOJTOTOBKE BEIBOJIOB 00 OTCYTCTBHHM HE3asBICHHBIX
SIEPHOTO MaTepUalia MU SJEPHON IESTETLHOCTH B 3TOM OIPEJCIICHHOM MECTE HaXOXKJICHHS.

Ot6op 1pob OKpYKArOIIeH cpenbl Ha OOIMUPHOW TEPPUTOPHUHM O3HA4YaeT OTOOp TPoOd
OKpyKarolei cpenbl (HampuMep, BO3AyXa, BOJBI, PACTHTEIHLHOCTH, MOYBBI, 3arpsA3HCHHN) B
psAae ONpeNeNiCHHBIX ATSHTCTBOM MECT HAaXOXJICHHS C IICNIbI0 COJNCHCTBUS ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB OO0 OTCYTCTBHM HE3aSBIICHHBIX SACPHOTO Marepualia WM sJIepHON
JIeSITENIbHOCTH Ha OOIUPHON TEPPUTOPUH.

SIaepHEIN MaTepuan COriacHO ONPECIICHNUI0, JAHHOMY B cTaThe XX YcTaBa, 03HA4YaeT JIF000H
WCXOJHBIA MaTepuan WX JI000H CHeIMalbHBIA PacCIISIUIIONUNACS MaTepuall.  [epMuH
"HCXONHBIN MaTepuai" HE OJDKEH TOJKOBAThbCA KAaK MPUMEHSIOMIMICS K pyle WIM OTXOAaMm
pyasl. Jlioboe ompenenenue, nanHoe CoBEeTOM B COOTBETCTBHH cO crarhelt XX YcraBa
AreHTCcTBa mocClie BCTYIUICHUS B CHly HacTosiero IpoTokona, KOTOpoe pacHIupsieT CIUCOK
MaTepUAIOB, CUUTAIOMINXCA HCXOIHBIM MaTepUaJOM WM CHCHHAIbHBIM PACIICIUISIONIUMCS
MaTepHaoM, BCTYIMAeT B CHJIYy B COOTBETCTBHHM C HACTOSIIUM I[IpOTOKOIOM TOJBKO TOCIC
npusstus [Beinapuei.

YcTaHOBKa O3HAYAET:

1) peaKkTop, KPUTHYECKYI0 COOpPKY, 3aBOJ IO KOHBEPCHH, 3aBOJl TIO0 HW3TOTOBJICHHIO,
nepepadaThIBAOIIYI0 YCTAHOBKY, YCTAHOBKY JIJISl pa3AeiCHUS M30TOMOB WIIH OT/ACIBHOE
XPaHWIHIIE, WIN
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i1)  g000€ MECTO HAaxOXACHHUS, TIJe OOBIYHO HCIOJB3YEeTCS SAACPHBIM MaTepuall B
KOJMYECTBAX, MPEBHIMAIONINX OUH 3(h()EKTHBHBIN KIITOTPaMM.

MecTo HaxQKJIeHHsS BHE YCTAaHOBOK O3HAuaeT JHO00H OOBEKT WM JIF000E MECTO HaXOXKJCHHUS,
KOTOpBIC HE SIBIISIOTCS YCTAaHOBKOW, M TNE¢ OOBIYHO WCIIONB3YETCS SJICPHBI MaTepuan B
KOJIMYECTBaX, pPaBHBIX OJHOMY 3(()EKTHBHOMY KHIIOTPaMMy HJIH MEHeEe.
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COBEPIIEHO B Bene 16wutons 2000roma B JABYX DJK3eMIUIApaX Ha AaHTIHHACKOM U
(bpaHITy3CKOM SI3BbIKaX, IpU4eM 00a TEKCTA SBISIOTCS PABHO ayTCHTUYHBIMH.

3a ILIBEMIIAPCKYIO KOH®OEIEPALIUIO

(noonucs)

MapuanHa ¢on I'prornren

Iocon

ITocTostnubIM npeacTaBuTens [Beiapckoi
Kondeneparmmu npu MexayHapoIHOM areHTCTBE
10 aTOMHOM SHEPrUH
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3a  MEXJVHAPOJIHOE AI'EHTCTBO
1O ATOMHOU SHEPTUU:
(noonucs)

Moxamen Dnbbapazeii
I'enepanbHbIi qUpEKTOP



IMPUJIOKEHMUE 1

INEPEYEHDb BUJIOB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCH B CTATBE

iii)

Vi)

vii)

viii)

2.a.iv) HACTOSALEI'O ITPOTOKOJIA
N3roroBneHue poTopHBIX TPyO 1Is IEHTPHUGYT WK COOpKa ra30BbIX EHTPUDYT.

PotopHbie TpyOBl A HEHTPUYr 03HAUAIOT TOHKOCTEHHBIE LMJIMHAPHI, ONKCAHUE
KOTOpBIX TipuBeieHO B pasaene 5.1.1 b) [Ipunoxenus I1.

['a3oBbIe IEHTPUGYIH O03HAYAIOT LEHTPU(DYTH, OMUCAHHWE KOTOPBHIX MPHUBEIEHO BO
BBOJHOM 3amedaHuu K pazaeny 5.1 [Ipunoxenus I1.

Nzrorosnenue auddy3noHHBIX 0aphepoB.

Judbdy3ronnbie 6apbepbl 03HAYAIOT TOHKUE TTOPUCTHIE (DUITBTPHI, OMMUCAHNE KOTOPBIX
npuseseHo B pasznene 5.3.1 a) Ilpunoxenus I1.

NzroroBnenune uimu cOopka CUCTEM, HCTIONB3YIOIIHX JIa3ePhl.

CI/ICTGMBI, HCIOJIB3YIOMNUEC JIA3CPhl, O3HAYAaOT CUCTCMBbI, BKIIFOYAIOIINEC TC MPCAMCTEI,
ONMCaHNE KOTOPBIX MpuBeacHO B pasnene 5.7 [Ipunoxenus II.

N3rorosnenue uimm cOopka 3J€KTPOMAarHUTHBIX CENapaTOpOB U30TOMOB.

OJIEKTPOMAarHUTHBIE CEMapaTOpbl M30TONOB O3HAYAOT TE€ MPEIMETHI, O KOTOPBIX
roBoputcs B pazzene 5.9.1 Ilpunoxenus 11 u koTopble cojepkaT UCTOYHUKH HOHOB,
OTHMCaHue KOTOPBIX MpUBeaeHO B pazzaeine 5.9.1 a) [Ipunoxenwns I1.

Nzrorosnenue uimu cOopka KOJOHH WM SKCTPAKLMOHHOTO 000pyI0BaHUS.

KOJIOHHBI WM DKCTPAKIIMOHHOES O0OPYIOBaHWE O3HAYAIOT TE MPEAMETHI, OIHMCAHUE
KOTOPBIX TpHUBEIEHO B pazienax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Tpunoxenus II.

W3rotoBnenne  pa3fenuTENbHBIX  COMEN  WJIM  BUXPEBbIX  TpyOOK ISt
a’pOIMHAMUYECKOTO 00OTaIICHUS.

PaznienuTenpHble COMIIA WIIM BUXPEBbIE TPYOKH JUIS a3pOIMHAMUYECKOT0 00oraieHus
O3HAYaIOT Pa3JENUTENIbHBIE COIUIa M BHUXPEBbIE TPYOKHM, ONHCAHHE KOTOPBIX
IIPUBEIEHO COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 Ipunoxenus 1.

W3zrorosnenue nim cOopka CUCTEM T'€HEpalud YPAHOBOM TUIa3MBI.

CucreMsl I'C€HCpalun VDaHOBOﬁ IJI1a3Mbl  O3HA4YarOT CHUCTEMbI [JIA TCHCpAlUU
YpPaHOBOH IJIa3Mbl, OIMMCAHUE KOTOPBIX MpUBENECHO B pazaene 5.8.3 [Ipunoxenus II.

W3rotoBneHne nUpKOHUEBBIX TPYO.

[upkoHuEeBbIe TPYOBI O3HAYAIOT TPYOBI, ONTMCAHNE KOTOPHIX MPHUBEACHO B pasnaene 1.6
IIpunoxennus II.

[Ipon3BOACTBO WK MOBBILIEHUE KAYECTBA TAKEION BOABI MIIH IEUTEPUSL.

Tsixkenast BoJa UK ICUTEPUN O3HAYAIOT JEUTEPHi, TAXKETYI0 BOAY (OKCUA AeHTEpHsl)

u 1000e JIpyroe COeqUHEHHE IeHTepus, B KOTOPOM OTHOIIEHHE YHCIa aTOMOB
JeiTepus K 4iCily aToMOB BoJopoJa npesbiiaetr 1:5000.



X1)

xii)

xiii)

Xiv)

XV)

W3zrorosnenue rpapuTa saepHON YUCTOTHI.

I'padut siiepHOI YUCTOTHI 0O3HAYACT TPAPUT, YPOBEHb YUCTOTHI KOTOPOT'O BHIIIE, YEM
5 MIJIJTHOHHBIX YacTei OOPHOTO SKBUBAJICHTA, a TUIOTHOCTH IIpeBbImaet 1,50 r/em’.

N3roroBneHne KOHTEHHEPOB JJIs1 00JyYEHHOTO TOTUIHBA.

KonreitHep 11 0OJIYYEHHOTO TOIUIMBA O3HAYAET €MKOCTh ISl TIEPEBO3KH W/HIIN
XpaHeHus: OOJYyYEeHHOTO TOIUIMBA, OOECIEUYMBAIONIYI0 XHUMHUYECKYIO, TEIUIOBYIO M
paavalMOHHYIO 3aIllMTy, a TaKK€ OTBOJ TEIUIa paclaja BO BpPEMsS NMEPEMEIICHUS,
MEPEBO3KHU U XPAHEHUS.

N3roroBieHne peakTOPHBIX YIIPABIISIOIUX CTEPKHEN.

PeakTopHble yNpaBisiONIME CTEPXKHU O3HAYAIOT CTEPIKHH, OINHUCAHME KOTOPBIX
npuBeneHo B pasnene 1.4 [punoxenus II.

N3roroBnenune 0e30nmacHbIX ¢ TOUKH 3PEHUS KPUTHUHOCTH 0AKOB U pe3epBYapoB.

be3onacHble C TOYKM 3pEHUS KPUTHYHOCTU Oaku W pe3epByapbl O3HAYaKOT Te
IIpEIMETHI, ONMCAHUE KOTOPBIX MpUBEAEHO B pa3aenax 3.2 u 3.4 Ilpunoxenus I1.

W3roroBneHre MalyH A1 pyOKH OOIy4E€HHBIX TOTIJIMBHBIX HJIEMEHTOB.

MamuHsbl AJIA DV6KI/I OGHV‘IGHHBIX TOIINIMBHBIX 3JICMCHTOB O3HA4YarOT O60py2[OBaHI/I€,
ONMCaHue KOoToporo npuseneHo B pazaene 3.1 [Mpunoxenuns I1.

CoopyxeHue ropsianx Kamep.

[opsiune kamepbl 03HAYAIOT KaMePy WJIU COCTMHEHHBIC MKy CO00i KaMephbl 00ITUM
00beMOM HE MeHee 6 M, CHAOKCHHBIC 3aIHTON, PaBHOM WM IPEBBIIAIOLIEH
skBuBaJIeHT 0,5 M OeTOHa IUIOTHOCTHIO 3,2 r/em® wim OoJiee, YKOMIIJICKTOBAaHHBIE
0o0OpynOBaHUEM MJis MPOBEACHUS OMNEpaluidl C HCMOJIBb30BAHUEM TUCTAHIIMOHHOTO
yIpaBJIeHUSI.




1.1.

1.2

IMPUJIO’)KEHUE 11

IHEPEYEHDB COTJIACOBAHHOI'O OBOPYJIOBAHUA U HEAAEPHOI'O
MATEPHUAJIA IS OTYETHOCTH Ob 3KCIIOPTE U UMIIOPTE B

COOTBETCTBUHU CO CTATBEM 2.a.ix)

PeakTopbl u peakTopHOe 000py10BaHUE
KommiekTHbIe siiepHbIe peaKTOPbI

SlnepHple peakTopbl, CMOCOOHBIE pPaboTaTh B PEKUME KOHTPOJIUPYEMOU
CaMONOJJICP)KUBAIOLICHCS 1LIEMHOW pEeaKIUU JENEHUs, HUCKIIYas pPEaKTOPbI
HYJICBOW MOIIHOCTH, KOTOPBIE OMPEACIAIOTCS KaK pPEaKTOPhl C IMPOCKTHBIM
MaKCUuMaJIbHBIM ypOBHeM HpOI/I3BO,Z[CTBa HJIYTOHI/DI, HC HpeBLIH_IaIOH_II/IM
100 rpamMOB B rof.

[MOACHUTEJIbHOE 3AMEYAHUE

"SAnepHbIil peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOIAIIUECS BHYTPHU KOpIyca
peakTopa UM HEMOCPEACTBEHHO MPUMBIKAOIINE K HEMY, 000pyI0BaHUE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOW 30HE, U KOMIIOHEHTHI, KOTOpPbIE
OOBIYHO COfEpkKAT TEIJIOHOCUTENh MEPBOr0 KOHTYpa aKTUBHOM 30HBI PEakTopa,
WIM BCTYMAIOT C HUM B HEMOCPEACTBEHHBIN KOHTAKT UJIM YIPABIISAIOT UM.

He mnpenmnonaraercs MCKIIIOUEHHE PEAKTOPOB, KOTOPbIE HaAJIEKallUM 00pazom
MoK OBl TOJABEPrHYThCS MOAM(DUKALMK IS TPOU3BOJACTBA 3HAUYUTEIHHO
Oombiiero komuyectBa, 4yem 100 rpamMMoB TIIIyTOHHMS B TOA.  PeakTopsl,
IpeIHa3HAYEHHbIE I JUINTEIbHON AKCIUTyaTallMM Ha 3HAUYUTENbHBIX YPOBHAX
MOIIHOCTH, HE3aBUCHMO OT CTENEHU MX BO3MOXKHOCTEH MPOU3BOJICTBA ILUIYTOHUS,
HE pacCMaTPUBAIOTCS KaK "peakTopbl HyJIEBOM MOIIHOCTH".

PeaKTOPHBIe KopIyca BbICOKOI'O 1aBJCHUSA

Mertamunyeckue Koprmyca B cOOpe WIM HMX OCHOBHBIE YacTH 3aBOJICKOTO
U3TOTOBJICHHSI, KOTOpPbIE CHEIHATbHO NpPeIHA3HAUYEHbl WM MOATOTOBIIEHBI IS
pa3MelIeHNs] B HUX aKTUBHOM 30HBI SIIEPHBIX PEAKTOPOB, KAK OHMU ONPEEIICHBI B
nyHkTe 1.1. Belllle, ¥ ClIOCOOHBIE BBIIEP)KUBATh pabouee JaBiIeHHUE TEIIOHOCUTENS
IIEPBOIO KOHTYpa.

[NOACHUTEJIbBHOE 3AMEYAHUE

BepxHsAsg 1umTa KOpIyca BBICOKOIO JaBJIEHUsS PEAaKTOpa OXBaTbIBACTCS
IIYHKTOM 1.2 Kak OCHOBHas, 3aBOJCKOIO M3TrOTOBJICHMS, YACTh KOPITyCa BBICOKOTO
JIaBJICHUS.

BuyTpeHHue yacTu peakTopa (HampuMmep, MOAAEPKUBAIOIINE KOJOHHBI U IUIUTHI
AKTUBHOM 30HBI M IPYTe BHYTPEHHUE YaCTH KOPITyCa, HAPABIISIFOIINE TPYOBI JUIst
PETyIUPYIOMIUX CTEPKHEH, TEIUIOBBIE SKPaHbl, EPErOPOIKH, TPYOHbIE PELICTKH
aKTUBHOW 30HBI, IUIaCTUHBI auddy3opa U T.1.) OOBIYHO TMOCTABJISIOTCS
IIOCTaBUIMKOM peakTopa. B HEKOTOpBIX CilydasX OIPEIEICHHbIE BHYTPCHHHUE
OTOpHBIC KOMIIOHEHTHI BKJIFOYAIOTCSI B HW3TOTOBJIEHHE KOPITyCa BBICOKOTO



1.3.

1.4.

1.5.

1.6.

1.7.

JABJICHUS. OTHU IPEAMETHI SIBISIOTCS JIOCTATOYHO BaXXHBIMU C TOUYKH 3PEHHUS
0€30IIaCHOCTH ¥ HAJEKHOCTH HKCIUTyaTalluM pPEakTOpoB (M CIIeAO0BATENbHO, C
TOYKH 3PEHUS TaApaHTUHHBIX 0053aTENBCTB M OTBETCTBEHHOCTH ITOCTABIIMKA
peakTopa), yToObl MX MOCTaBKa BHE PaMOK OCHOBHOI'O COIVIAIIEHHUS O IMOCTaBKe
CaMoro peaktopa He crayia Obl OOBIYHOH mpakTHKOW. IloaTOMy, XOTS OTHENbHAs
IIOCTAaBKa 3TUX YHHMKAJIBHBIX, CICIUAIBHO MIPEIHA3HAYEHHBIX U OATOTOBJICHHBIX,
BA)XHBIX, KPYIMHBIX M JOPOTOCTOSIIMX TPEAMETOB HE 00s3aTeiabHO Oyaer
paccMaTpuBaThCs Kak BbIMajaromias u3 cpepbl HHTEPECOB, TaKOH Crocod
IIOCTaBKH CUUTAETCS MAIOBEPOSITHBIM.

MammHbl 1J1s1 3arpy3KHU U BBITPY3KH PEaKTOPHOI0 TOIJIMBA

ManunynsatopHoe  o0opynoBaHHME,  CHEIHMAJIBHO  IpeJHAa3HAUYCHHOE WM
MOATOTOBJICHHOE JUIsl 3arpy3KH WJIM U3BJICYCHUS TOIIMBA U3 AEPHBIX PEAKTOPOB,
KaK OHHU OIpeEJeNieHbl B NMyHKTe 1.1. BBIIE, KOTOPOE MOKET HCIOJb30BaThC,
KOTJJa peakTop HaxOOUTCA IO Harpy3kod, win oO0JagaeT TEeXHUYECKHMHU
BO3MOXKHOCTSIMUA  JUII TOYHOIO IO3MLUUOHUPOBAHUS WIM OpPUEHTUPOBAHMUS,
MO3BOJISIIOIIMMHU TPOBOJUTH HA OCTAaHOBJIEHHOM PEAKTOPE CIIO0XKHBIE paboOThl IO
neperpy3ke TOIUIMBA, NMPH KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJII0ACHNE WITH NIPSIMOM TOCTYII K TOILJIUBY.

PeakTopHBI€e yNIpaBJsiOIIHe CTEPKHH

CreprHH, cCielUaIbHO NPeAHa3HaYeHHbIE WU MTOATOTOBIEHHbIE U1 YIPaBICHUS
CKOPOCTBIO pEakLUU B SJEPHBIX PEAaKTOpax, KaKk OHM OIpeneeHsl B MyHKTe 1.1.
BBILIIE.

[MOACHUTEJIbBHOE 3AMEYAHUE

Crozia ke BKITIOHAKOTCSI, IOMUMO YacTH, TOTJIONIAIONIEe HEUTPOHBI, €€ ONOPHBIE U
MMOABCECHBIC KOHCTPYKIIUHU, CCJIM MMOCTABKA NPOU3BOJUTCA pa3ACIIbHO.

PeakTopHbIie TPYOBI BHICOKOIO JaBJICHHSA

TpyObl, KOTOpBIE CIEIHATBHO MPEAHA3HAYEHBI MW IOJATOTOBICHBI IS
pa3MelieHus] B HUX TOTUTMBHBIX AJIEMEHTOB M TEIJIOHOCHUTENS TIEPBOTO KOHTYpA B
peaKkTopax, Kak OHHU OIpeJesieHbl B MyHKTe 1.1. BbImIe, mpu pabodyeM NaBJICHHUH,
npesbimaronieM 5,1 MIla (740 pyHT/KB. It0iiM).

IlnpkonneBbie TPYObI

TpyOsl nim cO0pKH TPYO U3 METAJUTMYECKOTO IIUPKOHUS UIIH €T0 CILIaBOB, IO BECY
npeBbimaromue 500 Kr B TedeHHE JH000TO 12-MecsyHOro mnepuoaa, KOTOpbIE
CHEeUMAIbHO TIPEAHA3HAYEHbl MM TOATOTOBIEHBI JUIS HCIHOJb30BAHUS B
peakTopax, KaKk OHH OIpeJeeHbl B MyHKTe 1.1. BBINIE, 1 B KOTOPHIX OTHOIICHHE
1o Becy raHus K HUPKOHHIO MeHbIIe yeM 1:500.

Hacocsl nepBoro KOHTypa TenJOHOCUTeIs

Hacocsl, cnenuanbHo npeiHa3HauYeHHbIE WM IIOATOTOBJIEHHBIE IS TOAIEP/KaHUS
LUPKYJIALUN TEIVIOHOCUTENST TEPBOrO KOHTypa SACPHBIX PEAKTOPOB, KaK OHHU
ornpezeneHsl B yHKTe 1.1. BoIe.



2.2.

[NOACHUTEJIbBHOE 3AMEUYAHUE

CHCHI/IaHBHO Hpe[[HaBHa‘IeHHBIe NJIX ITOAT'OTOBJICHHBIC HACOCHI MOFyT BKJIKOYATHb
CIIOKHBIC, YIUIOTHEHHBIC WJIM MHOTOKPAaTHO VIUIOTHCHHBIC CHCTEMBI JUIS
Hpe,Z[OTBpaH_[eHI/ISI yTe‘IKI/I TCIIJIOHOCUTCIIA HepBOFO KOHTypa, I‘epMeTI/I‘IHBIe
HAaCOCHl W HACOCHI C CHCTEMaMH HMHEPIHUAIbHOW MAaCChl. ITO OMNpPEICICHHE
Kaca€TCd HaCOCOB, AaTTCCTOBAHHBIX IIO KHaCCY NC-l NJIN DSKBUBAJICHTHBIM
CTaH/IapTaM.

Hesinepubie MmaTepuaJibl 1Jisl peakTOPOB
HeiiTepuii n TxKeJIas BOAA

Hevitepuii, Tspkenmas Boja (OKHUCh JedTepus) W JI000€ Jpyroe coeauHEHUE
JIedTepusi, B KOTOPOM OTHOILIEHUE JIEUTEepUsi K aToMaM BOJOpPOAA IPEBBILIACT
1:5000, mpegHa3HayeHHBIE JIsl UCIIOJIB30BAaHUS B SIJICPHBIX pEeaKkTopax, Kak OHU
omnpeneneHsl B myHKTe 1.1. Bbile, B KonudecTBax, npespimarmux 200 Kr aToMoB
JIeuTepus Uil JIF0OOW  OJHOW  CTpaHBI-TIoNydaTelss B TEUEHHE Jro00Tro
12-mecsuHOTO TIEpHOIa.

AnepHo-4uCTBIN IrpapuT

I'padur, wumMerommii CcTeneHb YHCTOTHI BBHIIE S-MWIIMOHHBIX ~ OOPHOTO
SKBHUBAJIEHTa, C IUIOTHOCTBIO Oomibmre yeM 1,50 F/CM3, MpeIHa3HAYECHHbIA 11
HCIIOJIb30BaHUS B SIZICPHBIX PEAaKTOpax, KaKk OHU OIpejesieHbl B yHKTe 1.1 Bhie,
B KoIM4ecTBax, mpesbimarommx 3x10* kr (30 Merprueckux TOHH) s JIHOOOI
OJIHOM CTpaHBI-NIOy4YaTels B T€YCHHUE TF000T0 12-MEeCSIMHOTO TIeproa.

[NPUMEYAHUE

Jns meneld SKCIOPTHOTO KOHTPOJISL TPAaBUTEIBCTBO OIpeENeNsieT, OyayT Ju
OKCIIOPTHBIE MAapTHH COOTBETCTBYIOILEIO BBIIICYKA3aHHBIM XapaKTEPUCTHKAM
rpauTa UCIOIB30BATHCS B SIIEPHBIX PEAKTOpax.

YcranoBkun 1A nepepaloTKM  00/Iy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB H
o0opyloBaHHe, CIENHAJIBHO INpPeIHA3HAYEHHOE WJIHM MOATOTOBJICHHOE /ISl
3TOro

BBOJHOE 3AMEYAHUE

[Tpu nepepaboTke 00TyIEHHOTO SACPHOTO TOIUIMBA TUTYTOHHHA U ypaH OTIENSIOTCS
OT BBICOKOAKTHBHBIX IPOJIYKTOB JEJIECHUS U JPYTUX TPAHCYPaHOBBIX JIEMEHTOB.
Jns Takoro pasfeneHHs MOTYT HCIOJB30BaThCsS Pa3IMYHBIE TEXHOJOTHUYECKHUE
MPOLIECCHI. Opnako co BpemeHem mpomecc "[lypekc" cram Haumbomee
pacrpoCTpaHEHHBIM W TPUEMIIEMBIM. ODTOT MpOIecC BKIIOYAET PAacTBOPEHUE
OOJIy4eHHOTO SAEPHOTO TOIUIMBA B Aa30THOW KHUCJIOTE C MOCIEAYIOIIUM
BBIJICJICHUEM  YpaHa, IUIYTOHHS H  TNPOAYKTOB  ACICHHUS  OKCTPaKIHen
pacTBOpHUTENIEM C TOMOIIBIO0 TpUOyTHIIhochaTa B OpraHMuECKOM pa3daBUTee.

TexHonoruueckue Mpolecchl Ha pas3IuyHbIX ycTraHoBKax tuma "Ilypekc”
AQHAJIOTMYHBl U BKIIIOYAIOT: HW3MEJIbYEHHE OOJTYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  3KCTPAKIMIO  pPAaCTBOPUTEIEM M XpaHEHHE
TEXHOJIOTUYECKOM KHMAKOCTH.  MOKeT HuMeTbcd Takke O00OpynOBaHHE JUIs
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TEIUIOBOM JCHUTPALMU HHUTpaTa ypaHa, KOHBEPCHUU HHUTpaTa IUTYTOHUS B OKHCH
WIN METallI, a TaKkXke JUIl 00pabOTKH JKHIKUX OTXOAOB, COJIEPIKAIINX MPOTYKTHI
JeNIeHHs, 10 MOJydyeHHUsT (OPMBI, MIPUTOTHON ISl IPOAOIDKUTEIHHOTO XPaHEHHS
win 3axopoHeHns. OJHaKO KOHKPETHBIE THUMBI U KOH(UTypanus o0opyaoBaHHS,
BBIMOJIHSIOUIETO 3TU (DYHKIIMHM, MOTYT pPa3IMYaThCsl HA Pa3JIMYHBIX YCTaHOBKAaX
tuna "llypekc" MmO HECKOJbKUM TMpPUYMHAM, BKJIIOYas THUIBI M KOJUYECTBO
OOJIy4eHHOTO  SAEPHOTO  TOIUIMBA,  MOAJIEXKAIIEro  mepepaboTke, U
IpEAINoIaraéMblii MPOIECC OCAKICHUS W3BICKAEMBIX MaTepHaloB, a TaKkKe
OPUHIUNBL  oOecrieyeHuss O€30MacHOCTH M TEXHHYECKOTO  OOCIYXHBaHMA,
NPUCYIIHE KOHCTPYKIMN JTaHHOH 00CTaHOBKH.

"VYcraHoBka Juisi miepepabOTKH OOJYYEHHBIX TOIUIMBHBIX AJIEMEHTOB" BKIIIOYAET
O60py2[OBaHI/I€ " KOMITIOHCHTBI, KOTOPBIC O6I:I‘IHO HaxXo4dATCda B IPAMOM KOHTAKTC C
00Jy4YeHHBIM TOIJIUBOM M OCHOBHBIMU TEXHOJIOTMYECKUMHU MOTOKAMHU SJCPHOTO
MaTrcpHrajia U MpOAYKTOB ACIICHUA, 1 HCIOCPCACTBCHHO YIIPABJIAOT UMH.

Ot mponecChl, BKJIOYAasA IIOJHBIC CHCTCMbI [JII KOHBCPCUU IUIYTOHUA U
MPOM3BOJICTBA METAIUTMYECKOTO TUTYTOHHSI, MOTYT OBITh WICHTH(HIMPOBAHBI IO
MepaM, IPUHHMAaEeMbIM JUI1 IPEJOTBpAIICHUS ONAaCHOCTEH B CBSI3H C
KPUTUYHOCTBIO (HAMpUMEp, MEpaMHU, CBS3aHHBIMH C T€OMETpHEH), 00JIydeHHEM
(HampuMep, MyTeM 3aIIUThl OT OOJIyYeHHs) 1 TOKCUYHOCTBIO (HampuMmep, MepaMu
10 YJEP>KaHUIO ).

[IpenmeTsl oOOpymOBaHUs, Ha KOTOpbIE, KaK CUMUTAETCS, PaCIpOCTpPaHSIETCS
3HayeHue ¢paspl "M 00opylnOBaHME, CIEHUATBPHO NPEIHA3HAYCHHOE WM
MOArOTOBJIEHHOE" i1 TepepaboTKU OOIYYEHHBIX TOIUIUBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MammHbl 1J1s1 pyOKH 00J1y4eHHBIX TONJIMBHBIX 3J1eMEHTOB

BBOJHOE 3AMEYAHUE

D10 000pyIOBaHHE HCIOJB3YETCs JUIS BCKPHITUS OOOJOYKHM TOIUIMBA C LEIBIO
HOCIIEYIOIIETO PAaCTBOPECHUS O0JIy4eHHOTO siiepHOro Martepuana. Kak mpaswiio,
UCTIOJNIB3YIOTCS CHICIMANBHO MpPEAHa3HAUYCHHbIe, CKOHCTPYHPOBAHHbIE ISl PyOKH
MeTajula YCTPOWCTBA, XOTS MOXKET HCIOJb30BaThC W 0oJee COBEPIICHHOE
000pyI0BaHUE, HAIPUMED J1a3epHl.

JIMCTaHIIMOHHO yIpaBisieMoe 000pylIoBaHHe, CIIEHUAIBHO MPEIHA3HAYCHHOE WIH
HOJATrOTOBJIEHHOE AJIl MCIOJb30BaHMsS Ha YCTAHOBKE IO NepepaboTKe, KaK OHa
OTIpeieNieHa BBIIIE, TS pE3KH, PyOKH WIIM Hape3KH COOPOK, IMYYKOB MIIM CTep KHEH
00JIy4E€HHOTI'0 SIEPHOT0O TOILINBA.

AunccoabBepbl
BBOJIHOE 3AMEYAHUE

B nucconbpBepbl 0OBIYHO MOCTYIMAET M3MENbUEHHOE OTpaboTaBllee TOIUIMBO. B
3TUX O€30MacHBIX C TOYKM 3PEHUs KPUTUYHOCTH pe3epByapax OOIydeHHBIN
AJIEPHBII MaTepuan pacTBOPSAETCS B a30THOM KUCIIOTE, M OCTaloUIMecs: 00pe3Ku
000J10YeK BBIBOJATCS U3 TEXHOJIOTMYECKOT'O TIOTOKA.
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besomacHble ¢ TOUKH 3peHHs KPUTUIHOCTH PE3epBYaphl (HAIPHMEpP, MAJIOr0 AMAaMETpa,
KOJIBIIEBbIE WJIM MPSMOYTOJBHBIE PE3epBYyaphl), CHEIUAIBbHO NpEIHA3HAYCHHBIC WU
MOJITOTOBJICHHBIC JUISI HWCIOJh30BaHHWS HAa YCTAaHOBKE II0 TepepadoTKe, KaK OHHU
OTpeAeNeHbl BBIIIE, IS PAcTBOPEHHUS OOIYYEHHOTO SACPHOrO TOIUIMBA, KOTOPBIE
CIIOCOOHBI ~ BBIAEPKUBATh TOPAYYIO, BBICOKOKOPPO3SHOHHYIO JKHIKOCTH M MOTYT
JIUCTAHIIMOHHO 3arPyKaThCs U TEXHUYESCKH O0CTYKUBATHCS.

JKCTPAKTOPHI U 000PyAOBaHNE ISl IKCTPAKIMHU PACTBOPUTEIEM
BBO/JIHOE 3AMEYAHUE

B skcTpakTophl ¢ pacTBOpPHUTENEM MOCTYMAET KaK pacTBOpP OOJIYYEHHOTO TOTLIMBA
U3 JIMCCOJIbBEPOB, TaK M OPraHWYECKU pacTBOpP, C IOMOIIBI0 KOTOPOTO
pa3fensgloTCcs ypaH, IUIyTOHMH M TpOoAyKThl AeneHus. OOopynoBaHue ams
AKCTPAKIIUU PACTBOPUTETIEM OOBIYHO KOHCTPYHPYETCSI TAKUM 00pa3oM, 4TOObI OHO
YAOBJICTBOPAJIO  KCCTKHUM  SKCILTyaTallMOHHBIM Tp660BaHI/I$IM, TaKH1M, KaK
JUTUTEIIBHBIA CPOK CIIY’KOBbI 0€3 TEXHHYECKOTO OOCTY)KWBAHHS WM JIeTKas
3aMEHSEMOCTb, MPOCTOTA B AKCIUIyaTallMd M YNPABJICHHUHU, a TaKKe T'MOKOCTH B
OTHOIIICHIH W3MEHEHHS TapaMEeTPOB IpoIiecca.

CrenuanbHO  TpEJHA3HAYCHHBIC WJIM  IOJATOTOBIICHHBIE  JKCTPAKTOPHI ¢
pacTBOpUTENIeM, TaKHe, KaK HacaJo4Hble WM MYJIbCALMOHHbIE KOJOHHBI,
CMECHUTEIIbHO-OTCTOMHBIC almapaThl WIA [EHTPOOSIKHBIE KOHTAKTHBIC arapaThl
JUIs WCHOJB30BAaHMS HA YCTAaHOBKE IO 00pabOTKe OOIYy4EHHOrO TOILIMBA.
DKCTPAaKTOPbI C PACTBOPHUTENIEM JOJDKHBI OBITh YCTOHYHMBEI K KOPPO3HOHHOMY
BO3/ICUCTBUIO Aa30THOM KHCIOTBL. ~ DKCTPAKTOPbl C pacTBOPUTENEM OOBIYHO
W3TOTABIUBAIOTCS ¢ COOJIIOICHUEM YPE3BBIYafHO BBICOKUX TPEOOBaHMH (BKIIOYAs
NPUMEHEHHE CIEHUAIBHBIX METOJOB CBAapKW, WHCIEKIUH, o0ecredeHne Hu
KOHTPOJIb KauecTBa) M3 MAaJOYIJIEPOAMCTHIX HEPIKABEIONIMX CTalel, THUTaHa,
IUPKOHUS WK JPYTUX BBICOKOKAUYECTBEHHBIX MaTepPHAJIOB.

XuMHYecKHe pe3epByaphbl 1JIfl BblAEPKUBAHUA UJIH XPAHEHHUSA
BBOJIHOE 3AMEYAHUE

Ha orame oKkcTpakmmu — pacTBOpuTeneM — 00pa3yloTcs TpU  OCHOBHBIX
TEXHOJOTUYECKUX MOTOKAa J>KUIAKOCTH. Pe3epByapbl Ui BBIICPKUBAHHUSA WIIN
XpaHEHHUs UCHOJB3YIOTCS B JanbHEHIIel o0paboTKe BCEX TpeX MOTOKOB
CJIEIYIOIINUM 00pa3oM:

a) pacTBOp YMCTOIO a30THOKUCIIOIO ypaHa KOHLEHTPUPYETCS BbIIapUBAHHEM
U IIPOUCXOJUT MPOLIECC ACHUTPALUH, TJ€ OH IPEBPAILAeTCsl B OKCUJ] ypaHa.
OTOT OKCUJ IOBTOPHO MCIIONB3YETCS B IAEPHOM TOIJIMBHOM LIUKIIE;

b)  pacTBOp BBHICOKOAKTHUBHBIX MPOIYKTOB JEJIEHHUS OOBIYHO KOHIICHTPUPYETCS
BBIITAPUBAHUEM U XPAHUTCS B BUJI€ KOHLEHTPUPOBAHHOM JKUJIKOCTU. ITOT
KOHIIEHTPAT MOXET BIOCIEACTBUM TPOUTH BBHIMAPUBAHUE WU OBITh
npeoOpa3zoBaH B OpMy, IPUTOJHYIO JUISl XPAHEHUS WM 3aXOPOHEHUS;

C)  pacTBOp 4YMCTOIO HUTpaTa IUTYTOHHS KOHLEHTPUPYETCS U XPaHUTCS 0
IIOCTYIUICHHS Ha JaJbHEHMIIME 3Tanbl TEXHOJOTMYECKOro mpounecca. B
YaCTHOCTH, pe3epByaphbl A1 BBLIACPKUBAHUS WIM XPaHEHUs PacTBOPOB
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IUTYTOHUSI KOHCTPYHPYIOTCSI TAKMM 00pa3oM, 4TOObI N30eKaTh CBSI3aHHBIX C
KPUTUYHOCTBIO MpoOIeM, BO3HMKAIOMIMX B pe3ylbTare HM3MEHEHHH B
KOHIICHTPALMHU WM (popMe TaHHOTO OTOKA.

CnennanpHO IpeIHAa3HAYCHHBIE WM IOATOTOBJICHHBIE  pe3E€pByapbl UL
BBIJICPKUBAHUS WM XPAHEHUs JIJIs1 HCIIOJIb30BAHMsI HA YCTAHOBKE 110 IepepadoTke
o0ydeHHOro ToruMBa. PesepByapbl /Ui BBIACPKUBAHUS WM XPAHEHUS JOJKHBI
ObITh  yCTOMYMBBI K KOPPO3MOHHOMY BO3JCHCTBUIO a30THOW  KHUCIIOTBHI.
PesepByapbl [UIsl BBIIEP)KUBAHUS WM XPAHEHHUs] OOBIYHO M3rOTaBIMBAIOTCA W3
TaKUX MaTEPHUANIOB, KaK MaJIOYIVIEPOAUCTBIE HEPXKABCIOIIME CTAJIHA, TUTAH WIIH
UUPKOHUM MM JApPYTHME BBICOKOKAYECTBEHHBIE MaTepuaibl. PesepByapsl Ui
BBIJICPKUBAHUSA WIM XPAaHEHHs] MOTYT OBITh CKOHCTPYHMPOBAHBI TaKHMM 0Opa3oM,
YTOOBl MX OKCIUTyaTallus W TEXHUYECKOe OOCIyKUBaHHE MPOU3BOAUIUCH
JTUCTAHIIMOHHO, U MOTYT HUMEThb CIEAYIOIIME OCOOCHHOCTH C TOYKH 3pPEHHS
KOHTPOJIS 3a SII€PHON KPUTHYHOCTBIO:

1) OopHBI SKBHUBAJEHT CTEHOK WJIM BHYTPEHHMX KOHCTPYKLIHH paBeH IO
MeHbIIei mepe 2%, 1160

2) UWIMHIPUYECKHE pE3EpByapbl MMEIOT MAaKCUMaJIbHBIA auamerp 175 mm
(7 mroiimoB), 1160

3) NOpAMOYTOJIBHBIM MM KOJNBLEBOW pe3epByap UMEET MAaKCUMAIbHYIO HIMPUHY
75 MM (3 mroiima).

Cucrema KOHBEPCHH HUTPATA IJIYTOHHUA B OKCHJ
BBO/JIHOE 3AMEYAHUE

Ha GonbIIMHCTBE YCTAaHOBOK IO NEpepadoTKe 3TOT KOHEYHBIH MPOIECC BKIIOYAET
KOHBEPCHIO DPACTBOpA HHTpaTa IUIYTOHUS B JBYOKUCH IUIyTOHHS. B uyucio
OCHOBHBIX OIEpalMii 3TOro IMpolecca BXOMAT: XpPaHEHHWE M KOPPEKTUPOBKA
HCXOJHOI0 TEXHOJIOTUYECKOT0 MaTepuaja, OCAKICHHE U pa3lelieHue TBepIOd U
KHUIKOM  (a3pl, mNpoKaiMBaHWE, OOpalleHHe ¢ MPOAYKTOM, BEHTHIISAIMS,
oOpallleHre ¢ OTXOJaMH U YIpaBiIeHHUE MPOLIECCOM.

3aMKHYTBIE CHUCTEMBI, CIICIUATBHO MPEIHA3HAYCHHBIC WM TOJITOTOBICHHBIC IS
KOHBEPCHH HUTpaTa IUTYTOHHS B OKCHJ| IUTyTOHUS, B YaCTHOCTH, 00OPYyI0OBaHHBIC
TakuM 00pa3oM, 4TOOBI M30€kKaTh AOCTHKCHHUS KPUTUYHOCTH U PaJUAIMOHHBIX
3¢ (HeKTOB, a TAK)KE CBECTH K MUHUMYMY OIACHOCTH, CBS3aHHBIC C TOKCHYHOCTBIO.

CucreMa KOHBEpPCHH OKCH/IA ILIyTOHHS B METAJLT
BBOJIHOE 3AMEYAHUE

OTOT Tpolecc, KOTOPbIi MOXKET OBITh CBsI3aH C YCTaHOBKOH IO mepepaloTke,
BKJIIOYaeT (ropupoBaHHE [ABYOKHUCH IIIyTOHHS, OOBIYHO C MPUMEHEHHEM
BBICOKOAKTHBHOTO (TOPHCTOTO BOJAOPOJA, C LEJbl0 NoJydeHus Qropuaa
IUTyTOHMS,  KOTOpBIM  BIIOCIEICTBUU  BOCCTAHABIMBACTCSI C  [OMOIIBIO
METAIJINYECKOTO KaJbLUs BBICOKOM YHUCTOTHI A0 IOJYyYEHHUS METAUIMYECKOTO
IUTyTOHUST U (QTOpUIAa KanblMs B BHUJE IJIaka. B 4yMCIIO OCHOBHBIX Omepanuii
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JAHHOTO Mpolecca BXOMAT: dTopupoBaHue (Hampumep, C NPUMEHEHHEM
o0Opy/lOBaHus, COJEpKaIIero OJaropoJHble METAUIbl WM 3allUIIEHHOTO
MOKPHITUEM W3 HUX), BOCCTAHOBJIEHHWE MeTajljla (HarpuMmep, C MPUMEHEHUEM
KepaMHYECKHX THUIJIeH), BOCCTAHOBIIEHHE IIJIaKa, OOpalleHHe C MPOIYKTOM,
BEHTHUJISIIHSL, OOpaIIeHHe C OTXOJaMH | YIIPaBICHUE MPOIIECCOM.

3aMKHYTBIC CHUCTEMBI, CIICIIUAIBHO MPEAHA3HAUYCHHBIC WIIA TOATOTOBJICHHBIC IS
HpOI/I?)BOI[CTBa METAIINIMYCCKOI'O HHyTOHI/IH, B 4aCTHOCTH, OGOpyI[OBaHHBIe TaKuUM
oOpazoM, 4dYTOOBI M30€XaTh JOCTHUKEHUS KPUTUYHOCTH W  PaIUAIMOHHBIX
3¢ (eKToB, a TaKKe CBECTH K MUHUMYMY OIACHOCTH, CBSA3aHHBIC C TOKCHYHOCTBIO.

YcraHoBku AJIA U3roTOBJICHUSA TOIIJIMBHBIX 3JICMEHTOB

"VcraHoBKa  [UIA = UW3TOTOBJIEHHS  TOIUIMBHBIX  DJIEMEHTOB' BKJIIOYAET
obopynoBaHue:

a)  KoTopoe OOBIYHO HAXOAWTCS B  HEMOCPEACTBEHHOM KOHTaKTE€ C
TEXHOJIOTUYECKUM TIOTOKOM SIEPHOTO MaTepuaia WIH HETOCPEACTBEHHO
00pabaThIBaeT €ro, MU XKE yIPaBIACT UM, WUJITH,

b) KOTOPOE TePMETH3UPYET SICPHBIN MaTeprual BHYTPH 00O0JIOUKH.

YcraHoBKH Ui pa3jesieHHsl HM30TONOB YypaHa M 000pyJAoBaHHe, KpoMe
AHAJIUTHYECKHUX npuodopos, crenuaabHO npeIHa3HAYeHHOe  WJIH
MOJAT0TOBJIEHHOE /1JISl ITOT0

[lpeamersr 00OpYyIOBaHUS, Ha KOTOpBIE, KaK CUUTAETCS, PACIPOCTpPAHSICTCS
3HaueHue ¢passl "000pyIOBaHUE, KPOME AHATUTHYECKUX MPUOOPOB, CIICUATHHO
NpeHa3HAYCHHOE WM TIOJATOTOBJICHHOE" JIJIsl pa3lesieHus W30TONOB ypaHa,
BKJIIOYAIOT B ceOs:

I'azoBble neHTPUpYrH W y3dbl W  KOMIIOHEHTHI, CHEHHAJIbHO
npeJHA3HAYeHHbIe WJH TOATOTOBJIEHHbIE JJIsl HMCIOJb30BAaHUSI B Ta30BbIX
neHTpudyrax

BBOJHOE 3AMEYAHUE

["azoBast neHTpu(dyra OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) HMJIUHIPA(OB)
muametpoM oT 75 mm (3 mroiima) mo 400 mm (16 mi0lMOB) ¢ BEpTHUKAILHOM
IEHTPAITBHOW OChIO, KOTOPHI(e) moMemnieH(bl) B BaKyyM M BpamaeTcs(roTcs) ¢
BBICOKOW OKpYXHO# ckopocThio mopsiaka 300 m/c unu 6onee. Jlns mocTmkeHHs
0O0JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHasbl BPAIIAIOIINXCS KOMIIOHEHTOB
JOJDKHBI MMETh BBICOKOE 3HAYCHHME OTHOIICHUS MPOYHOCTH K IUIOTHOCTH, a
poTtopHast cOopka U, CJEeIOBaTEeIbHO, OTIEIbHBbIE €€ KOMIIOHEHTHI JIOJIKHBI
U3TOTOBIISITBCSL C  BBICOKOW CTEMEHbIO TOYHOCTH, 4YTOOBI pazbanaHc ObuI
MUHUMaNbHBIM. B oTianuue ot npyrux ueHTpudyr razoBas HeHTpudyra s
oOoraieHusi ypaHa HMMeEeT BHYTPM POTOPHOM KaMepbl Bpalarouryocs(uecs)
neperoposiky(u) B opme nucka U HEMOABMKHYIO CUCTEMY MOJIa4ll U OTBOJIA Ta3a
UFg, cocTosiyto 1o MEeHbIIeH Mepe U3 TPeX OTICIbHBIX KaHaJIOB, ABA U3 KOTOPHIX
COEMHEHBI C JIOTIATKAMM, OTXOJSAUIMMH OT OCH pOTOpa K mepudepuilHoi yacTu
pOTOpHOH KaMephl. B Bakyyme HaXOIUTCS TaKXkKe Psii BAKHBIX HEBPAIIAIOLTUXCS
JJIEMEHTOB, KOTOpBIE, XOTS M HMEIOT OCO0YI0 KOHCTPYKIIMIO, HE CIIOKHBI B
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HU3IroTOBJICHUU )41 HE HU3IrOTOBJIAKOTCSA u3 YHUKAJIbHBIX MaTcpualioB.
IlenTpudyxHas ycTaHOBKa, OJHAKO, TpeOyeT OOJNBIIOTO YHCIA OTHUX
KOMIIOHCHTOB, TaK 4YTO HUX KOJHUYCCTBO MOKCT CIYKHUTb BAXKHBIM HHIUKATOPOM
KOHCYHOTI'O UCIIOJIb30BaHMUs.

Bpamarwommecss KOMIOHEHTbI
a) [TonHbIe pOTOpPHBIE COOPKH:

TOHKOCTEHHBIE IMIIMHIPHI WU P COEIMHEHHBIX MEXIY CO0O0M TOHKOCTEHHBIX
WIMHIPOB, W3TOTOBICHHBIX W3 OJHOTO WM 0OJiee MaTepUalioB C BBICOKHUM
3HaYeHHWEM  OTHOUIEHHMs]  MPOYHOCTH K  IUIOTHOCTH,  yKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUU k nacrosmemy pazgeny. CoenuHeHue
MAJIUHAPOB MEXAY COOOH OCYIIECTBIISICTCS MMPU TTOMOIIY THOKUX CHIIH(OHOB WU
Koieln, omnucaHHbix B yactu S5.1.1. c) mmxke. CoOpaHHBIH pOTOp HMeEET
BHYTPCHHIOIO(ME) TEpPeropoaky(d) M KOHIIEBBIE Y3JIbl, OMKMCAHHBIE B YaCTAX
5.1.1.d) u e) Hmxe. OnHako MoJHAA cOOpPKA MOXKET OBITh MOCTABIICHA 3aKa34YHKY B
YaCTUYHO COOpaHHOM BHJIC.

b) Portopubie TpyObI:

CrennanbHO MpelHa3HAYEHHbIE UM MOJTOTOBJIEHHbIE TOHKOCTEHHbBIE HUIHHIIPHI
¢ TommmHOM cTeHku 12 mm (0,5 mroliMa) wiM MeHee, AMAMETPOM OT 75 MM
(3 moiima) mo 400 mm (16 ArOKMOB), M3TOTOBJICHHBIE W3 OJHOTO MM Oojee
MaTepUajIoB, UMEIONINX BHICOKOE 3HAUYEHHE OTHOIICHUS MPOYHOCTH K MIJIOTHOCTH,
yka3zanHbiX B [IOACHUTEJIBHOM 3AMEYAHUWMU k HacTosimiemMy pasaeny.

c) Komnba unu cunbGoHbI:

KoMmnoHeHTbl, coenuagbHO MpelHa3HAaYeHHblE WM TOATOTOBJIECHHBIE IS
CO3/IaHUSI MECTHOU OTIOPBI JIsl POTOPHOM TPYOBI MIJIM COSAMHEHUS PsAa POTOPHBIX
Tpy0. Cuib(OHBI IPEACTABISIOT COOON KOPOTKHE MUIUHIPHI C TOJIAHON CTCHKU
3mm (0,12 mroiima) wim Menee, auamerpoMm oT 75 mm (3 mroiima) no 400 mm
(16 mroiiMOB), UMEIOIKUX OAWH TO(PP ¥ U3TOTOBJIICHHBIC U3 OJHOTO M3 MATEPUAJIOB,
UMEIOIINX BBICOKOE 3HAYEHUE OTHOIICHHS TPOYHOCTH K TUIOTHOCTH, YKA3aHHBIX B
I[TOACHUTEJIbBHOM 3AMEYAHHMU k HacTosimieMy pasaeny.

d) [Teperopoaxu:

Kommonentsr B Qopme mucka mmamerpom ot 75mm go 400 mm (ot 3 mo
16 moliMOB), cHenuadbHO TMPEJHA3HAUYECHHbIE WJIM IOATOTOBJICHHBIE IS
YCTAaHOBKM BHYTPH POTOPHOW TpyObl NEHTPU(DYTH C TEIbI0 H30JUPOBATH
BBIMTYCKHYIO KaMepy OT TJIaBHOW pa3JAeNUTEeNIbHOM KamMepbl W B HEKOTOPBIX
caydasx Juis yinyuduieHus nupkyssinuu raza UFg BHyTpH r1aBHOM pa3aeinuTenbHON
KaMepbl POTOPHOI TPyObI M U3TOTOBJICHHBIE U3 OJTHOTO U3 MAaTEePHATIOB, HMEIOIIIUX
BBICOKO€ 3HAYCHHE OTHONICHUS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHUWU k HacrosileMy pasjieny.

e) BepxHue/HM>KHIE KPBILIKU:

Kommonentsl B ¢opme aucka aumamerpom ot 75 MM (3 mroiima) mo 400 mm
(16 mroiiMOB), cHEeNMAIBHO TIPEIHA3HAYCHHBIC WM IOJATOTOBJICHHBIE TaKUM
o0pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH TUAMETPY KOHIIOB POTOPHOU TPYOBI U



5.1.2.

6naronaps atomy yaepxxusate UF6 BHyTpH ee. DTH KOMIIOHEHTHI UCHOJIB3YIOTCS
JUIs TOTrO, 4TOOBl NOJJIEPKUBaTh, YIEPXKHUBATH MM COJEpXkaTb B cebe Kak
COCTAaBHYIO 4YacThb 3JIEMEHTHl BEPXHETO IOAIIMIHUKA (BEPXHAS KpBIIKA) WU
CIIy’)KUTh B  KadyecTBE  HECyWIEH  4YacTH  BpAILAIOUIMXCS  JJIEMEHTOB
AIIEKTPOABHUTrATENs M 3JEMEHTOB HWKHETO MOJIIMITHUKA (HWXKHSS KpBIIIKA), U
U3TOTOBIISIIOTCSL M3 OJHOIO M3 MAaTepHaloB, MMEIOLIMX BBICOKOE 3HAYCHHE
OTHOLIEHMsI TPOYHOCTH K IUIOTHOCTH, yka3zaHHbIX B IIOSCHUTEJIBHOM
3AMEYAHHMMU k HacTosimieMy pasnaeny.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Jlis  Bpamamomuxcsi KOMIIOHEHTOB LIEHTPU(PYr HCIONB3YIOTCS  CIEAYIOLINE
MaTepuabl:

a)  MapTEHCUTHOCTAPEIOLIUE CTalIM, HMMEIOUIME MaKCUMAJIbHBIA  Ipelen
npouHocTH Ha pactspkerne 2,05 x 10° H/m? (300 000 dhyHT/KB. mroiiM) Himm
ooiee;

b) AJIIOMHMHUCBBIC CIIJIaBbl, UMCIOIIIUC MaKCHUMaJILHBIN npeaci nmpo4YHoCTu Ha
pactsoxenne 0,46 x 10° H/m? (67 000 dyHT/KB. Droiim) wim Goee;

C)  BOJIOKHHUCTHIC (auTenIOIOOHBIC) MaTepHuabl, MIPUTOTHBIE TUTS
WCIIONB30BaHUSI B KOMIIO3UTHBIX CTPYKTYpax U HMEIOUIUE 3HA4YCHHS
YAEIBHOTO MOAyJsl ynpyrocta 12,3 x 10°M mm Goee ¥ MaKCHMAIBHOTO
YAEJIBHOrO TMpejesa MPOYHOCTH Ha pactskeHue 0,3 x 10°M wmmm Gomee
("yaenbHBIA MOIYNB yIpyrocTtu" - 310 Moaynb KOHra B H/M?%, neseHHSIH Ha
YACIBbHBIA BEC B H/M’; "MakcHManbHbIi YAEIBHBIN IIpeAeI IPOYHOCTU Ha
pacTspkeHue" - 3TO MaKCHMAJIbHBIN TIpEeei MPOYHOCTH Ha PaCTSHKEHUE B
H/Mz, JICTICHHBIN HA y/eJIbHBINA BEC B HAE,

CraTndyecKkue KOMIIOHEHThI
a) TToAImIMIIHUKY ¢ MAarHUTHOU MOJIBECKOM:

CreuvanabHO TNpeAHA3HAUYEHHBIE WM IOATOTOBJICHHbIE MOAUIMIHUKOBBIC Y3JIbI,
COCTOAIIME M3 KOJBLIEBOTO MarHuTa, IOJABELUICHHOTO B 000iimMe, cojaepikaiueit
nemmdupytonryro cpexy.  O6oiima wm3roraBimuBaeTcsi W3 crtoiikoro k UFg
marepuana (cm. [IOSSCHUTEJIBHOE 3AMEYAHUE k pa3peny 5.2.). Maraur
COCIUHSETCS C TOJIOCHBIM  HAKOHEYHWKOM WM  BTOPBIM  MAarHUTOM,
YCTAaHOBJICHHBIM Ha BEPXHEH KpBIIIKE, ONMCaHHON B paszeine 5.1.1. e). Maraur
MOKET UMeTh (HOpPMY KOJIbIa C COOTHOIIEHUEM MEXAY BHEIIHUM U BHYTPEHHUM
IaMeTpaMu, MEHBIIUM WM paBHbIM 1,6:1. Maraur moxer umerh (opmy,
obecreunBaroNy0 HadaibHYI0 nmpoHunaeMocts 0,15 I'a/m (120 000 enuuau CI'C)
win Oornee, WIM OCTaTOYHYI0 HaMarHW4YeHHOCTh 98,5% wmm Oonee, wumm
IpPOU3BEIEHNE HHIYKIMM Ha MaKCHUMaJbHYI0 HaNpsDKEHHOCTh TOJs Oolee
80 kJx/m® (107 Tc.D). Kpome OOBIYHBIX CBOMCTB MAaTepHana, HEOOXOIUMBIM
IpeBapUTENbHBIM YCIOBUEM SBIISETCS OTPAaHHMYEHUE OUYEHb MaJbIMU JOMYCKaMHU
(menee 0,1 mm wmmm 0,004 groiliMa), OTKIOHEHHS MArHHTHBIX OCEH OT
FeOMETPUUYECKUX Ocei MM obecriedyeHrne 0co00H TOMOT€HHOCTH MaTepuana
MarHuTa.



b) [MoaummHMKK/ nemMQepsr:

CrnenuanpbHO  MpeJHA3HAYCHHBIE WM TOATOTOBJIICHHBIC  IOIIMITHUKH,
coJiepKalye y3ea OCh/yINIOTHUTENFHOE KOJIbII0, CMOHTHPOBAHHBINA Ha JeMiidepe.
Ochb 00BIYHO TIPEACTABIISIET COOOM Ball M3 3aKAJICHHOW CTAJId C OJHUM KOHIIOM B
dopme momycdepsl, U CO CpPEACTBAMH IMOACOSAMHEHHUS K HIDKHEW KPBIIIKE,
onucaHHou B pasnene 5.1.1. e), Ha npyrom. Ban, ogHako, MOXET ObITh COSAMHEH
C TUAPOIMHAMMYECKHM NomunHUKOM. Kombeio ummeer ¢opmy TalneTku c
norychepudecKuM yriayoJieHHeM Ha OJHOM IMOBEPXHOCTH. OTH KOMIIOHEHTHI
4acTO TIOCTABISIOTCS OTJIEIBHO OT JAeMIdepa.

¢)  MonekynspHbIe HACOCHI:

CrenanpHO  MpegHa3sHAYCHHbIE  WJIM  TOATOTOBJICHHBIE  IWIMHAPHL €
BBITOUYEHHBIMH WJIM BBIJABICHHBIMH BHYTPHU CIUPAJIbHBIMM KaHaBKaMH U C
BBICBEPJICHHBIMH BHYTPU OTBEPCTUSIMH.  THUIIOBBIMH pa3MepaMu SIBISIOTCS
cilenyrolye: BHYTpeHHUN nquameTp oT 75 MM (3 mroiima) 10 400 mm (16 groiimMoB),
tommuHa creHku 10 mum (0,4 mroitma) mwim 6osnee, ¢ JNIMHON, paBHOU AMaMETPy WUIIH
6onbme. KaHaBku OOBIYHO HMMEIOT HPSIMOYIOJbHOE IONEPEYHOE CEYEHUE MU
riyouny 2 mm (0,08 mroitma) unu Oonee.

d)  Craropsl gBUTATENCH:

CrenuanbHO TpeJHA3HAYCHHBIE WM MOATOTOBICHHBIE CTAaTOPBI KOJIBIIEBOMN
dbopMBl 1T BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THUCTEPE3UCHBIX (WU
PEaKTUBHBIX) DJIEKTPOJIBUTATEINIEH TIEPEMEHHOTO TOKA ISl CHHXPOHHOM paboThl B
yCIOBHUSAX Bakyyma B auana3zoHe yactoT 600-2000 ' u B [uama3oHe MOLIHOCTEH
50-1000 BA. Craropsl cocToAT U3 MHOTO()a3HBIX OOMOTOK Ha MHOTOCIOHHOM
JKEJIE3HOM CEpICYHUKE C HU3KUMHU IMOTEPSIMHU, COCTOSIIEM W3 TOHKHX IJIACTHH,
00br9HO0 TommuHOM 2,0 MM (0,08 mroiima) wim MeHee.

e) Kopnyca/mpuemanku neHTpudyru

KoMIioHeHTBl, cHenuasbHO MpeAHA3HAuYEHHblE WJIM IOJATOTOBJIEHHBIE AJIs
pa3MelnieHns B HUX COOpPKH pPOTOpHOM TpyOwl razoBoii meHtpudyru. Kopmyc
COCTOHUT U3 KECTKOTO LWIMHIpA ¢ TONMMUHON cTeHku a0 30 mMm (1,2 mroiima) ¢
NPEUU3NOHHO O0paOOTaHHBIMM KOHL@AMM JJIsl YCTAHOBKM IOALIMIIHUKOB U C
OJTHUM WJIM HECKOJbKMUMHM (aHuamMu s MoHTaxka. (OOpaOoTaHHBIE KOHIIBI
napajiesibHbl ApYr OpYry W NEpHeHIUKYISPHbI MPOAOIBHOM OCH IMIMHIApa B
npenenax 0,05 rpagyca unu menee. Kopmyc MOXeT Takxke NMpenCTaBlIsATh COOOU
KOHCTPYKLIMIO SYEHCTOr0 THUMA JAJS Pa3MEIIEHUS B HEM HECKOIBKHX POTOPHBIX
Tpy0. Kopmyca msroraBnuBarorcsi U3 Matepuanon, kopposuectokux k UFg, nim
3alMIIAI0TCA MOKPHITHEM U3 TAKUX MAaTEPUAIOB.

f)  JloBymku:

CrenuanbHO NpeJHA3HAYEHHbIE WJIM IOJATOTOBJIEHHbIE TPYOKM BHYTPEHHUM
nuamerpoMm a0 12 mwm (0,5 mroiima) uist u3Binedenus raza UFg u3 poTopHO# TpyOsI
1o meroay Tpyoku Iluto (T.e. ¢ OTBepcTHEM, HAIPABICHHBIM Ha KPYroBOM MOTOK
rasa B POTOpPHOH TpyOe, K NMpuUMepy, MOCPEICTBOM H3rMOa KOHIA paJualbHO
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5.2.

5.2.1.

PaCONIOKEHHOW TPYOKH), KOTOPBIE MOKHO MPUKPENUTH K IEHTPAThHOU CUCTEME
W3BJICUCHHUS Ta3a. TpyOKH M3roTOBIEHBI M3 MaTepHaioB, Koppo3uecTokux K UFg,
WM 3alllMIIAI0TCS MOKPHITUEM U3 TAaKUX MaTepUAIOB.

CnennajbHO NpeJHA3HAYCHHbIe WJIH IOATOTOBJICHHbIE BCIIOMOraTe/bHbIE
CHCTeMbl, OOOpPyAOBaHME M KOMIIOHEHTBHI [UISl HCIOJbB30BAHMSA Ha
rasoneHTpudyKHOi ycTaHOBKe 110 000rameHuIo

BBOJHOE 3AMEYAHUE

BcnomoratenbHbie CUCTEMBI, 000PYIOBaHHE W KOMIIOHEHTHI Ta30LEeHTpU]YKHON
YCTAaHOBKM 10 OOOTAlIeHHIO TMPEJCTABIAIOT COOONM CHCTEMbl YCTaHOBKH,
HeoOxoaumbie aist nmogaun UFg B eHTpudyru, 1uisi CBSI3U OTACTBHBIX HEHTPUQPYT
MEXIy co00# ¢ IeNbl0 00pa30BaHUs KAacKaaoB (MJIM CTYIEHEH), 4TOOBI JIOCTUYh
Oomee BbICOKOTO oOorameHuss ¥ u3Bieub "mpoaykr" u "xBoctel" UFg u3
neHTpudyr, a TakkKe 000pyaOBaHHE, HEOOXOAMMOE JIJIsl MPUBEICHHS B JICHCTBHUE
HEHTpUDYT WK ISl YIpaBJIEHUs YCTaHOBKOM.

O6sruno UFg wucnapsiercss W3 TBEpPABIX BEIIECTB, TOMEIICHHBIX BHYTPHU
NOJIOTPEBAEMBIX aBTOKJIABOB, U MOJAETCs B ra3000pa3Hoii popme k neHTpudyram
4yepe3 CUCTeMY KOJUIGKTOPHBIX TPyOompoBo1oB Kackana. "Ilpomykt" m "XxBOCThHI"
UF¢, mocrynatomme #u3 LEHTpUPYr B BHJE Tra3000pa3HBIX IIOTOKOB, TaKXe
HPOXOST Yepe3 CUCTEMY KOJIEKTOPHBIX TPYOOIPOBOAOB KacKasla K XOJOJHBIM
noBymikam (paGotaromum mpu Temreparype okono 203 K (-70°C)), rae onm
KOHJICHCUPYIOTCSI M 3aTeM IOMEIIAlOTCS B COOTBETCTBYIOIIME KOHTEHHEPHI UL
TPaHCHOPTUPOBKH WM XpaHEHUs. Tak Kak yCTaHOBKa IO OOOTAlICHUIO COCTOUT
U3 MHOTUX ThICAY LEHTpU(DYr, COOpaHHBIX B  KacKajpl, CO3/MAIOTCA
MHOTOKHUJIOMETPOBBIE  KOJUICKTOPHBIE TPYOONPOBOJBI KACKaJOB C ThICSYaAMHU
CBAapHBIX IIIBOB, IPUYEM CXEMa OCHOBHOH YacTH MX COCIMHEHHH MHOTOKpPATHO
nopropsiercst.  OOopynoBaHHME, KOMIIOHEHTBI M CHUCTEMbI TPYOOIIPOBOJIOB
M3TOTABIMBAIOTCS C COOJIIOJICHNEM BBICOKHX TPEOOBaHUII K BaKyyM-TUIOTHOCTH H
YUCTOTE 00PaOOTKH.

CucteMbl moaavyu/cucTeMbl 0TBOAA "'mpoaykra' u "xsoctoB"
y

CrenuaibHO NpE€aAHa3sHAYCHHBIC WKW  IOATOTOBJIICHHBIC  TCXHOJIOTHMYCCKUEC
CHCTEMBI, BKIIIOYAIOIIHC:

NUTAIOMINE ABTOKJIABHI (MM CTAHIMH), ucnonb3yeMble it nogaun UFg B
Kackazpl neHTpudyr npu nasienuu 10 100 klla (15 ¢pyHT/KB. M10MM) U TIpU
ckopoctH 1 xr/4 unu Oonee;

NecyOIMMaTOPhI (MU XOJIOAHBIE JIOBYIIKH ), UCIIOJIb3yEeMbIC ISl BBIBEICHUS
UF¢ w3 kackagoB mnpu naeienun g0 3 klla (0,5 ¢yHT/KB.q101M).
Jlecybnumaropsl crocoOHbI oxnaxkaaTbes 10 203 K (-70°C) u narpeBatbes
10 343 K (70°C);

ctaHuu "mpoaykra" u "xBoctoB", ucnosb3dyemelie s nepemenienust UFg B
KOHTEHHEPHI.

Ota ycraHOBKa, 000pyA0BaHKE U TPYOOIPOBOBI OJHOCTHIO U3TOTABIMBAIOTCS U3
croiikux Kk UFs wMarepuamoB WM 3alUINAIOTCA IOKPBITUEM W3  HHX
(cm. ITIOACHUTEJIBHOE 3AMEYAHUME k manHOMy pasjeny) ¢ coOIt0IeHHEM
BBICOKHX TpeOOBaHUN K BaKyyM-TUIOTHOCTH M YACTOTE 0OpabOTKH.
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5.2.2.

5.2.3.

5.2.4.

MamuHHbIe CHCTeMbl KOJLUIEKTOPHBIX TPYOOIIPOBO/10B

CriennanbHO TIpeIHA3HAYCHHBIE WIIH MTOATOTOBJICHHBIE CHCTEMbI TPYOOTIPOBOIOB U
KoJuteKTOpoB s ynepxkanusi UFg BHYTpH HeHTpU(YKHBIX KacKaloB. JTa CETh
TpyOONPOBOJOB  OOBIYHO MpEACTaBNseT coboil cucteMmy ¢ "TpoiHBIM"
KOJUIEKTOPOM, M KaxJaas LEeHTpudyra cCoeAMHEHa C KaXIbIM U3 KOJUIEKTOPOB.
CnenoBaTesnbHO, CX€Ma OCHOBHOM 4YacTU HX COEAMHEHHS MHOTOKPATHO
noBtopsercsi. OHa MOJTHOCTHIO U3roTaBiMBaeTcs U3 ctoikux Kk UFg Marepuanon
(em.  TIOACHUTEJIBHOE 3AMEYAHUWE k Hacrosmemy paszieny) c
cOOJTI0/ICHUEM BBICOKHX TPEOOBAHMH K BaKyyM-TUIOTHOCTH M YHCTOTE 00pabOTKH.

Macc-cniekTpoMeTpbl/McTOYHUKHA HOHOB st UFg

CrnernuanpbHO TIpeIHA3HAYCHHBIC WJIM TOATOTOBIICHHBIE MArHUTHBIE — WJIH
KBaJIPYIIOJIbHBIE MacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOJIUTH MPSIMOH OTOOP
po0 mosaBaeMor Macchl, "mpoaykTa" wim "XBocTOB" u3 ra3oBbix mMoTokoB UF u
o0Jaaromye moJHbBIM HaOOPOM CIIETYIONNX XapaKTePUCTHK:

l. ylenbHas pa3pelaronias cnocooHocTh o Macce cBbitie 320;

2. COACPIKAT UICTOYHUKU HNOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIU MOHCIIA UIIN
3aIIUIICHHBIC ITOKPBITUEM U3 HUX, HJIM HUKCIINPOBAHHBIC,

3. coJiep>KaT MOHU3AIIMOHHbIE UCTOYHUKU ¢ 60MOApANPOBKOM 3JIEKTPOHAMU;
4. COJIEpKaT KOJIJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOMHOIO aHAIN3a.
IIpeoOpa3oBaTesid 4acTOTHI

[IpeoOpazoBarenu 4acTOTHI (TaKKe U3BECTHBIE KaK KOHBEPTOPHI WK HHBEPTOPHI),
CIEIMAIbHO TpPEJHA3HAYCHHBIC WU TOJTOTOBICHHBIC IS MUTAHUS CTATOPOB
JIBUTATEJICH, ONpEACICHHBIX B moamyHkTe S5.1.2. d), uim 9acTu, KOMIOHEHTHI U
nocOOpPKU TakuxX IpeoOpazoBaTeliell YacTOThI, 0OJAMArONINE TMOJHBIM HabopoM
CIIEIYIOIINX XapaKTePUCTHUK:

1. MHoroda3zHbIi Bexo B Auana3zone ot 600 qo 2000 I';

2. BBICOKAs CTa0MIBHOCTH (CO cTabmm3areit yactotsl Jryumre 0,1%);
3. HU3KHE HENMHEHbIe NcKakeHus (MeHee 2%);

4. kod(urmeHT nosie3Horo necTBus coiire 80%.

[MOACHUTEJIbBHOE 3AMEYAHUE

[lepeunciienHoe BbIlIe 00OPYIOBAHUE BCTYIMAET B HEMOCPEICTBEHHBIH KOHTAKT C
TexHoJormdeckuMm razoM UFg WM  HEmocpencTBEHHO YIpaBisieT paboToi
HEeHTPUYT U TMPOXOXKIESHUEM Ta3a OT NEeHTPUPYTH K HMeHTpudyre u U3 Kackamaa B
Kackas.

Koppozuecroiikue k UFs Marepuansl BKIIOYAIOT HEP/KABEIOLIYIO CTallb,
QTIOMUHUN, aJTIOMUHUEBBIC CIUIaBbl, HUKEIb WJIM CIUIaBbl, coaepxkamue 60% u
0oJiee HUKEIIA.
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5.3.

5.3.1.

5.3.2.

5.3.3.

CnennajbHO TpeJHA3HAaYeHHble MJIM  TNOATOTOBJEHHBbIe COOpPKH H
KOMIIOHEHTBI ISl HCIIO0JIb30BaHus NP ra3oau¢¢y3noHHOM 000raleHnu

BBOJHOE 3AMEYAHHUE

[Ipu razoguddy3noHHOM MeTOJe pa3/ieieHUusT H30TONOB YpaHa OCHOBHOM
TEXHOJOTHYECKON cOopkou SBJISIETCA ClieliaabHbIN MOPUCTHIN
razonuPy3roHHBI Oapbep, TEIUIOOOMEHHUK U OXJaXIEHUs Taza (KOTOpBIU
HarpeBaeTcsl B MpPOILECCe CKATHsI), YIUIOTHUTENbHbIE KIamaHbl U PEeryIupyIolue
KJIaMaHbl, a Takxke TpyoorpoBoabl. [lockonbky B razonudy3HoHHON TEXHOIOTHU
ucnonb3yercs mectudropuctoiii ypan (UFs), Bce obopymnoBanue, TpyOoOIpOBOIbI
U TOBEPXHOCTH H3MEPHUTEIbHBIX MPUOOPOB (KOTOpbIE BCTYMAIOT B KOHTAKT C
ra3oM) JTOJDKHBI M3TOTABIMBATHCS U3 MATEPUANIOB, COXPAHSIONIMX CTAOUIBHOCTD
npu koHtakTe ¢ UF¢. Tazoauddy3noHHas ycTaHOBKa COCTOWT W3 psiia TaKWUX
cOOpOK, TaK YTO UX KOJUYECTBO MOXKET OBITh BAXKHBIM IOKa3aTeJIeM KOHEYHOTO
npeaHa3HAuYCHHMS.

I'azonu¢dysnonnnie 6apbepsbl

a)  CroenuanbHO IpeJHAa3HAYCHHbIE WJIM MOATOTOBJICHHBIC TOHKHE, MOPUCTHIE
GuaeTpel ¢ pasmepoMm mop 100— 1000 A (amrcrpem), TONMUHON 5 MM
(0,2 mroiimMa) uau MeHblIe, a A TpyOuaTeix ¢opm auamerpom 25 MM (1 1roiim)
WIM MEHbIlIE, U3TOTOBJICHHbIE U3 METAUIMYECKUX, TMOJIMUMEPHBIX WU
KEpaMUYECKUX MaTepuaaoB, koppo3uectoikux Kk UFg, u

b) cmneuuasbHO  TOJATOTOBJICHHBIE  COCIUWHEHUS  WMJIM  TMOPOUIKK  JUIsS
U3TOTOBJICHUST TaKUX (UIBTPOB. Takue COeAMHEHHs M TOPOLIKH BKJIIOYAIOT
HUKEJb WU CIIIaBbl, copepskantue 60% wuiu 6ojiee HUKENs, OKCH aTFOMUHUS UITH
croiikue Kk UF¢ momHOCTBIO (pTOpUpOBaHHBIE YTIEBOJOPOIHBIC MOIMMEPHI C
yuctotor 99,9% wunu Gonee, pasmepom uacTul MeHee 10 MKM U BBICOKOM
OJIHOPOJHOCTBIO YACTHUILL IO KPYITHOCTH, KOTOPBIE CIELMAIBHO OATOTOBIIEHBI JUIs
U3TOTOBIICHUS Ta30 U PYy3nOHHBIX OAPHEPOB.

Kameps! 1udpdysopos

CrenuaneHO  TpeJHAa3HAYCHHbIE WM TOATOTOBJICHHBIE  I€PMETHYHBIC
MUIUHAPUYECKHe cocyabl auamerpoMm Oomee 300 mm (12 mroitMOB) W IITMHOM
6omee 900 MM (35 m10MMOB), UM TIPSMOYTOJIBHBIE COCYBI CPABHUMBIX Pa3MepoB,
UMEIOLIME OJIMH BITYCKHOM M JiBa BBINYCKHBIX NaTpyOKa, AUaMeTp KaxJOoro u3
KOTOpbIX Oosiee 50 mm (2 mroiiMa), [Jsl MOMEUICHHUS B HUX Ta30Ju(y3MOHHBIX
OapbepoB, M3TOTOBJICHHBIE M3 CcTOMKHMX K UF¢ MarepuanoB wiam 3amiuiieHHbBIE
NOKPBITHEM M3 HUX, U NpeIHa3HAuYE€HHbIC JJIs1 YCTAHOBKM B TOPU30OHTAIBHOM WIIH
BEPTUKAJIHHOM ITOJI0KEHUH.

Kommnpeccopsbl 1 ra3oaqyBKu
Cneunaano MNpeaAHa3HAYCHHLIC HWJIM TTOATOTOBJICHHBIC OCCBBIC, LIGHTpO6e)KHBIe
Wi 00beMHBIE KOMIPECCOPHI, WIH Ta301yBKU C MPOU3BOJIUTEIHHOCTHIO HA BCOCE

1 M*/MuH wm Gonee UF¢ u ¢ maBiaeHueM Ha BBIXOJIE€ JO HECKOJBKHMX coTeH Klla
(100 dyHT/KB. AFOWM), TIpEHA3HAYCHHBIC JJI JOJITOBPEMEHHON SKCIUTyaTallid B
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5.3.4.

5.3.5.

5.4.

cpene UFg ¢ anekTpoaBurarenieM COOTBETCTBYIOIIEH MOIIHOCTH WM 0€3 Hero, a
TaKXe OTAEIbHbIE COOPKHM TAKMX KOMIIPECCOPOB U ra30AyBOK. OTH KOMIIPECCOPHI
U Tra30olyBKM MMEIOT nepenaj AasieHus oT 2:1 no 6:1 u m3roraBnuBaroTcsi W3
croiikux Kk UFs MarepuanoB WK MOKPHIBAIOTCS UMHU.

Yniaornenus Bpalaiuxcda BajioB

CnenuanbHO MpPEJHA3HAYECHHBIE WM TOJITOTOBJICHHBIE BaKyyMHBIE YIIOTHEHUS,
YCTaHOBJICHHBIE HAa CTOPOHE MOJIay U Ha CTOPOHE BHIXOJA JJISl YIUIOTHEHHs Baja,
COEIMHSIOLIEr0 POTOP KOMIIPECCOpa WIIM Ta30AyBKU C MPUBOIHBIM JBUTATEIIEM, C
TeM 4TOObI O0ECHeunTh HAACKHYI0 TEepPMETH3aIUI0, MPEJOTBPAIIAIONIYIO
HaTEKaHUE BO3JyXa BO BHYTPEHHIOID KaMepy KOMIpeccopa WM Ta301yBKH,
kotopast HamoimHeHa UFg.  Takwe ymioTHEHHs OOBIYHO TPOEKTUPYIOTCS Ha
CKOpOCTh HaTtekaHus Oydepnoro raza menee 1000 oM’ /MuH (60 mroiiv’/MuH).

Tenmnooomennuku 1 oxjgaxkaenusa UFg

CrenuanbHO IpeJHA3HAYEHHbIE WM  IOATOTOBIICHHBIE  TEIIIOOOMEHHMKH,
U3roTOBIEHHbIE M3 cTOoMkMX K UF¢ MaTepuanoB WM MOKpBITBIE MMM (32
UCKJIFOUEHHEM HEp>KaBEIOLIeH CTajM), IM MEJbI0, WIH JIFOOBIM COUYETAaHUEM 3THX
METAJIJIOB M PaCCUMTAaHHBIE Ha CKOPOCTb U3MEHEHUs NIaBJICHUS, ONPEAEIAIOLIETO
yreuky, menee 10 Ila (0,0015 ¢yHT/KB. AroiiM) B 4yac mpu Tepenajae JTaBiICHUS
100 xI1a (15 ¢pyHT/KB. AH0IM).

CnenuajJbHO TNpeIHA3HAYEHHbIe MM MOATOTOBJIECHHbIE BCIOMOraTeJibHbIe
cucTeMbl, 00OOpyAOBaHME ¥ KOMIIOHEHTbI /UI HCHOJb30BAHMA TMPH
razoan¢pPpy3nonHom odorameHun

BBOJHOE 3AMEYAHUE

BcnomoratenpHble  cHCTEMBI,  OOOpYAOBaHHE W KOMIIOHEHTHI  JUIS
ra3oauPy3MOHHBIX YCTAHOBOK MO OOOTAIEHUIO MPEACTABISAIOT COOO0N CHCTEMBI
ycTaHoBKH, HeoOxoaumbie s nonadun UFg B razonuddy3snonnyro cOopky, mms
CBSI3U OTJICJIBHBIX COOPOK MEXIYy co00i 1 00pa3oBaHUs KaCKaJgOB (MJIM CTYIEHEH)
C TEJBIO TIOCTETIEHHOTO TIOCTHIKEHUST 00JIee BBICOKOTO OOOTAlICHUS W M3BICUCHUS
"mponykta" u "xBoctoB" UFs wu3 audQy3uMoOHHBIX KacKaJloB. BBuny
BBICOKOMHEPIIMOHHBIX ~ XapaKTepUCTUK  TU(PPY3MOHHBIX  KacKaJoB  JH000E
npepbiBaHle HMX paboThl, 0COOEHHO MX OCTAHOBKA, NMPUBOIAT K CEpPhE3HBIM
nociencteusiM.  CremoBarennbHO, Ha Ta30au((y3HOHHON YCTaHOBKE Ba)KHOE
3HaYeHHE HMEIOT CTPOroe M TOCTOSHHOE MOJJepKaHuE BaKyymMa BO BCeX
TEXHOJIOTHYECKUX CHUCTEMaX, aBTOMATHYeCKas 3alluTa OT aBapHil W TOYHOE
aBTOMATHUYECKOE pETyJUpOBaHHE IMOTOKa Tasa. Bce 5310 mpuBomuT K
HEOOXOJMMOCTH OCHAIIEHHS YCTAHOBKU OOJBIIUM KOJUYECTBOM CIEIHaTbHBIX
U3MEPUTENIbHBIX, PETYIUPYIOIIUX U YIPABISIONIUX CUCTEM.

O6buno UFs ucnapsiercs U3 IMIMHIPOB, OMEIIEHHBIX BHYTPU aBTOKJIABOB, U
nmojaeTcss B ra3oo00pa3Hoil ¢opMe K BXOIHBIM TOYKAM 4Yepe3 CHUCTEMY
KOJIJIGKTOPHBIX TPYOONPOBOJOB Kackasja. "Ilponykt" wu "xBocTthl" UFg,
MOCTYMAIONIME U3 BBIXOJIHBIX TOYEK B BUJE ra3000pa3HbIX MOTOKOB, MPOXOJST
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5.4.1.

5.4.2.

5.4.3.

yepe3 CHCTEMY KOJIJIGKTOPHBIX TpPyOONpOBOAOB Kackaia JHOO K XOJOAHBIM
JIOBYIIIKaM, JUOO K KOMIIPECCOPHBIM CTaHIMsIM, e razoo0pasHbiii motok UFg
CKMKAeTC M 3aTeM IIOMEMIAETCS B COOTBETCTBYIOIIME KOHTEWHEpPHI st
TPAHCTIOPTUPOBKHU WK XpaHeHus. [lockonbKy razoaudgys3roHHas ycTaHOBKA IO
oOorameHuro HMMeeT OoyblIIoe KOJIMYEeCTBO ra3oaup(y3HOHHBIX  COOPOK,
COOpaHHBIX B KacKajJbl, CO3JAIOTCSI MHOTOKHJIOMETPOBBIE KOJUIEKTOPHbIE
TpyOONPOBOBI KACKAIOB C THICSYAMHU CBAPHBIX IIBOB, IPUYEM CXEMa OCHOBHOM
YacTHU UX COEMHEHUN MHOTOKpaTHO moBTopsieTcs. OOopyaoBaHHE, KOMIIOHEHTHI
U CHCTEMBI TpPYyOOIIPOBOJOB M3rOTABIMBAIOTCS C COOJIOJEHHEM BBICOKHX
TpeOOBaHMI K BAKYYM-IIJIOTHOCTU U YUCTOTE 0OpabOTKH.

CucteMbl moaauyu/cucTeMbl 0TBOAA "'mpoaykra' u "xsocToB"
y

CHGI_[I/IEUIBHO MnpeaAHa3HAYCHHBIC NI IIOATOTOBJICHHBIC TEXHOJIOTUYCCKUEC
cucrteMsl, crocoOHbie padorars npu nasienuu 300 [la (45 byHT/KB. m0¥iM) WU
MeHee, BKITFOYas:

MUTAIONINE aBTOKJIABBI (MJIM CHUCTEMBI), UCTOIb3yeMble it nonaun UFg B
razoandy3roHHbBIE KaCKaIbl;

,Z[GCY6JII/IM3TOPLI (I/IJ'II/I XOJIOAHBIC J'IOBYLHKI/I), I/ICHOJII:?)yeMI:Ie JJI BBIBCACHUA
UF¢ u3 razoand G y3noHHBIX KaCKaJ0B;

craniuu  coxwkenusi, e UFg B ra3zoo0OpasHoii ¢opme u3 Kackaaa
C)KAMAETCS U OXJIAKIAETCA 10 KUIKOTO COCTOSHUS;

CTaHIMM "mpoAykTa" mnM "XBOCTOB", HUCIIONB3yEeMbIE IJIsl NEPEMELIEHUs
UFs B KOHTEHHEPHI.

CucremMbl KOJLJIEKTOPHBIX TPY0OONIPOBO10B

Cneunaano Hpel[HaSHa‘IeHHBIC NN ITOATOTOBJICHHBIC CUCTCMBbI pr6OHpOBO,Z[OB nu
cUCTEeMBbl KOJUIeKTOpoB nisi  yaepkanus UFg BHyTpu razomud@y3noHHBIX
KacKaJioB. JTa CeTh TPyOONMPOBOAOB OOBIYHO MPEIACTABISIECT COOOW CHCTEMY C
"MBOMHBIM" KOJUIEKTOPOM, TA€ Kaxkaas s4eilka COEAMHEHA C KaXAbIM U3
KOJUIEKTOPOB.

BaxkyyMHBbIe CHCTEMBbI

a) CrenuanbHO  TpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE  KPYITHBIE
BAKYyMHBIE MAarucTpajd, BaKyyMHBbIE KOJJIEKTOPEl M BaKyyMHBIE HAacOCHI
IPOM3BOLUTENBHOCTBIO 5 M /MuH (175 byr’/Mun) wn Goee.

b) BakyymHBIE HAcOCHI, CHEIMAIbHO TMpEIHAa3HAYCHHBIC I padOThl B
conepxkamieit UFs atmMocdepe M H3rOTOBJICHHBIE W3 ANIOMHUHUS, HUKEIS WU
CIUUIaBOB, cojaeprkanux Oosiee 60% HHKENS WIW MOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITh WJIM POTALIMOHHBIMU, WJIU MMOPUTHEBBIMUA, MOTYT UMETh BBITECHSIOIIUE
U (QTOpUCTOYTNIEPOHbIE YIUIOTHEHMS, a TaKK€ B HUX MOTYT IMPHUCYTCTBOBATh
CHeIMalbHbIE pad0Yue KUIKOCTH.
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5.4.4.

5.4.5.

5.5.

CrnennanbHble CTONOPHBbIE M PeryJIMpyOIHe KJIANAHbI

CrneuuanbHO  NpeJHA3HAUYEHHbIE  WJIM  IHOJATOTOBJIIEHHBIE  PY4YHBIE  WJIU
aBTOMAaTHYECKHE CTOIOPHBIE M PETYIUPYIOIUE KiIanaHbl CUIbL(OHHOIO THIA,
n3rotosieHHble U3 cToikux Kk UF¢ marepuanos, nuamerpom ot 40 no 1500 Mmm
(1,5 no 59 nroiiMoB) /ISl YCTAaHOBKM B OCHOBHBIX M BCTIOMOTATEJIBHBIX CHCTEMax
ra3ouQ$y3uOHHBIX YCTAHOBOK MO 0OOTAIIECHHIO.

Macc-cnekTpoMeTpbl/McTOYHUKHA HOHOB i1 UFg

CrnernuanpbHO TpeAHA3HAYEHHBIE WM  TOATOTOBJICHHBIE MAarHUTHBIC  HIIH
KBaJIPYIIOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSIMOK OTOOP
mpo0 mojgaBaeMoi Macchl, "mpoaykTa" uiau "XBocToB" n3 ra3oBbiX MOTOKOB UFg n
o0Jaaromye moJHbBIM HabOpOM CIIETYIONNX XapaKTePUCTHK:

1.  yzaenmpHas pa3pemiaroniasi CrlocoOOHOCTb 1Mo Macce cBbime 320;

2. COACPIKAT UICTOYHUKU NOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIU MOHCIIA WU
3aIIUIICHHBIC ITOKPBITUEM M3 HUX, W HUKCIUPOBAHHBIC,

3. conepkaT MOHMU3AIMOHHBIE HCTOYHUKU ¢ OOMOApAUPOBKOI 3JIEKTPOHAMU;
4.  copepxar KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JJI M30TOIHOTO aHalIM3a.

[MOACHUTEJIbBHOE 3AMEYAHUE

[Tepeuncnennoe Bblllie 000PYIOBAaHNE BCTYIAET B HEMOCPEICTBEHHBIH KOHTAKT C
TexHojorndeckuMm TazoMm UFg, 5mb0 HEmoCcpencTBEHHO pEryaupyeT IOTOK B
npenenax Kackajga.  Bce MOBEpXHOCTH, KOTOPbIE€ BCTYMAlOT B KOHTAKT C
TEXHOJIOTMYECKUM Ta30M, IIEJIMKOM H3roTaBiauBatoTcsi u3 croikux K UFg
MaTepUAJIOB WJIM MOKPBIBAIOTCA MMU. IS 1eneil pasnesioB, OTHOCSIIUXCA K
razoqudy3MoHHBIM  YCTPOWCTBaM, MaTepuaisl, koppo3uectoiikue k UFg,
BKJIIOYAIOT HEPIKABEIOIIYIO0 CTajlb, aJIOMUHHI, AJIOMHUHUEBBIC CIUIABbBI, OKCH/I
ATIOMHUHUS, HUKEIIb WU CIUIaBhl, coaepxamue 60% umu 0ojee HUKENs, a TaKKe
croitkue kK UFg momHOCTBIO (DTOPUpPOBAHHBIE YTIAEBOAOPOIHBIC TTOJIMMEDPHI.

CIIeIII/[aJIbHO NpeaHasHAYCHHbIC HJIN noAroTOBJICHHBIC CHUCTEMBI,
oﬁopy;[OBa}me H KOMIIOHCHTBI [Jisd HMCHOJb30BaHHA Ha YCTaHOBKaX
AIPOAUHAMHUYIECCKOI0 odorameHust

BBOJIHOE 3AMEYAHUE

B mpomeccax a’ponmHamudeckoro oborameHus cmecb razoo0pasHoro UFs u
JIETKOro ra3a (BOAOPOJA WM Teluil) CXKUMaeTcs M 3aTeM IPOIyCKAaeTCsl uepes
pa3melsIoIMe DJIEMEHTHI, B KOTOPBIX M30TOIHOE pa3leicHUuEe 3aBEpIIAeTCs
IIOCPEICTBOM  IOJY4EHHUS OOJBIIMX LEHTPOOEKHBIX CHUJI IO TE€OMETPUHU
KPUBOJMHEHHONW CTEHKH. YCIEIHO pa3paboTaHbl [Ba MIpolecca ATOr0 THMA:
IPOIIECC COIUIOBOIO pa3JeNieHusi M mporecc BUXpeBoM TpyOku. [l oboumx
IIPOLIECCOB  OCHOBHBIMH ~ KOMIIOHEHTAaMHU  KackaJla pas3JelieHUus  SBISAIOTCS
LWIMHIPUYECKHE  KOpIyca, B  KOTOPBIX  pa3MENICHBl  CIELHaIbHbIC
pa3fenuTeNbHbBIE  DJEMEHThl  (COIUIa WM BHUXpPEBble TPYOKH), Ta30BbIe
KOMIIPECCOPBI M TEMJI00OMEHHUKH M yIaleHHs 00pa3yroIlerocs MpH CKaTUu

16



5.5.1.

5.5.2.

5.5.3.

tera.  Jlns a’poIMHAMMYECKMX YCTaHOBOK TpeOyeTcs Lenblil P Takux
KAaCKaloB, TaK 4YTO MX KOJHMYECTBO MOJXKET CIY)KUThb BaXKHBIM YKa3aTelleM
KOHEYHOI'O HCIIOJIb30BaHHUS. Ilockonpky B a’pOAMHAMHYECKOM IIpoLiecce
ucnons3yercss UFs, mnoBepxHocTH Bcero o000pynoBaHMs, TpyOONpOBOJOB U
U3MEPUTENIBHBIX TPUOOPOB (KOTOpPHIE BCTYMAIOT B KOHTAKT C Ta3oM) JOJKHBI
W3TOTABIIMBATHCA U3 MATEPUAIIOB, COXPAHSIOIIMX YCTOMYMBOCTH IIPH KOHTAKTE C
UFé.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciienHple B HACTOSIIEM  pasfeie  dJIEMEHTbl  BCTYyHAwT B
HEMOCPEICTBEHHBI  KOHTAaKT C  TexHojormueckuMm rtazom  UFg  mmbo
HETIOCPEICTBEHHO PETYJIMPYIOT MOTOK B Ipeaenax Kackana. Bce moBepxHocCTH,
KOTOpbIE BCTYMAIOT B KOHTAaKT C TEXHOJOTMYECKUM Ta30M, LEJIHMKOM
M3TOTaBIUBAOTCA U3 CTOMKHUX K UF¢ MaTepuanoB wiM 3allUIIEeHb] TIOKPBITUEM U3
TaKUX MaTEpHUajoB. Jns  neneit paszgena, OTHOCSIIETOCS K JJIEMEHTaM
a’poJMHaMUYecKoro oboramieHus, Kopposuectoiikue k UFg matepuans
BKJIIOYAIOT MEJb, HEP)KABEIOIIYIO CTallb, AJTIOMUHUN, AJTIOMUHUEBBIC CILJIABBI,
HUKEJb WM CIUIaBbl, cozxepkamue 60% umu Oornee HUKENs, a TaKKe CTOMKHE K
UF¢ nonHOCTHIO (PTOPHPOBAHHBIE YTIIEBOJIOPOIHBIE TTOJUMEPHI.

Pa3zpenuTenbHbBIE COMJIA

CreunanabHO MpeJHa3HAUYEHHbIE WM TMOJArOTOBIIEHHBIE pa3/ieUTENbHbIE COIIa U
ux cOopku. PaznenuTenbHbIE COIUIA COCTOAT U3 MIETICBUIHBIX H30THYTHIX KaHAJIOB
¢ paanycom m3ruba meree 1 mm (o0branaO OT 0,1 10 0,05 MM), KOPPO3UECTOUKHUX K
UFs, ¥ uMEIUX BHYTPEHHIO pPEXYIIYIH0 KPOMKY, KOTOpas pasneiser
MPOTEKAIOIIMI Yepe3 COIJIO ra3 Ha JiBe (hpakLuu.

Buxpesbie TpyOKHn

CreunanabHO TpeJHA3HAYEHHbIE WJIU TMOATOTOBJICHHBIE BUXPEBbIE TPYOKH U HX
cOoopku. BuxpeBple TpyOKM HMEIOT HWJIMHAPHUYECKYIO WM KOHYCOOOPa3HYIO
dbopmy, M3TOTOBICHBI U3 KopposuecTorkux K UFg marepuanoB wiaM 3amiuiieHbI
MOKPBITHEM U3 TaKUX MaTepuajoB W umeroT nuamerp ot 0,5 cm 1o 4 cm mpu
OTHOIIICHUU JJIMHBI K auameTpy 20:1 uiam MeHee, a Takke OJHO WIM Oojee
TaHTEeHIIMATFHOE BXOJHOE OTBEpPCTHE. TpyOKH MOTYT OBITH OCHAIICHBI OTBOJIAMHU
COILJIOBOTO TUIIA HA OJHOM WJIM Ha 000X KOHIIaX.

[TOACHUTEJIbBHOE 3AMEYAHUE

[luTarenpHBI Ta3 MOCTYMaeT B BUXPEBYI TPYOKYy IO KacaTebHOW C OJHOTO
KOHII4 WJIHM YCpPE3 3aKpPYyUYUBAIOIIHC JIOMATKHU WJIX 4YCpC3 MHOIOYUCIICHHBIC
TaHT€HIIMAJIbHbIE BXOJIHbIE OTBEPCTHS BAOIb TPYOKH.

Kommnpeccopsbl 1 ra3oayBKu

CrneunanabHO MpegHa3HAUYEHHBbIE WJIM TOJArOTOBIIEHHBIE OCEBble, IIEHTPU(DYKHbBIE
1501050 O6I>CMHI>IC KOMIIPECCOPhbL NN Ta30yBKHU, HU3IrOTOBJICHHBIC nu3
koppo3uecToilkux k UF¢ MarepuanoB, Win 3alllUIICHHbIE TOKPHITUEM U3 TAKUX
MaTepHuayoB, MPOU3BOJUTEIHLHOCTHIO HA BXOJIE 2 M>/MHH WK 6oJlee CMECH UFg¢ u
HECYIIero raza (BOJOpO/] MIIH TEIHi).
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

[NOACHUTEJIBHOE 3AMEYAHUE

Takue xoMmpeccopsl U Ta30AyBKH OOBIYHO MMEIOT Imepemnaj naasieHus ot 1,2:1
o 6:1.

Yniaornenus Bpalaiuxcda BajioB

CrenmaibHO npeHa3HAYCHHbBIC WIH MOJATOTOBJICHHEIE YIUIOTHEHUS
BpAIaONIUXCS BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJIaYM U HAa CTOPOHE BBIXOJIa
JUTsl YIUIOTHEHUS Bajla, COSIUHSIONIEr0 pOTOp KOMIpeccopa Uil POTOp ra30dyBKU
C IPUBOAHBIM JIBUTATEJIEM, C TEM YTOOBI 00CCIICYUTh HAJACKHYIO T€PMETH3AIIHIO,
MPEeA0TBPALIAIONIYIO BBIXOJ] TEXHOJIOTMYECKOTO ra3a UM HaTeKaHUE BO3JyXa WU
VIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOK KaMmepy KOMIIPpECCOopa WM Ta30yBKH,
KoTopas 3anonHeHa cMecbro UFg n Hecyero rasa.

Tenmy1000MeHHUKHU AJI5 OXJIAKIACHUSA ra3a

CrnenuanpbHO TPEIHA3HAYCHHBIC WJIM  TOATOTOBJICHHBIC  TETUIOOOMEHHHUKH,
M3TOTOBIIEHHBIE W3 KOppo3uecToMkux K UFg marepuanoB WIM 3allMUIEHHBIE
MOKPBITUEM U3 TAKUX MATEPUAJIOB.

Ko:xyxu pa3nensiiommx 3JieMeHTOB

Cneunaano MNPpEAHA3HAYCHHBIC WJIM TIOATOTOBJIICHHBIC KOXYXU Ppa3aCiIsArOIInX
3JIEMEHTOB, M3TOTOBJICHHBbIE M3 Koppo3uecToiikux kK UFg wmarepuanoB wiu
3allIUIICHHBIX TOKPBITUECM M3 TaAKUX MATCpUAJIOB, [JII TOMCHICHUSA B HHX
BUXPEBBIX TPYOOK MIIU Pa3AeTUTENbHBIX COTIEI.

[MOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKYyXH MOTYT HpPEACTaBIIATh COOON HWIMHAPHYECKHE KaMephbl JHaMEeTpOM
6onee 300 MM u auHOM 60see 900 MM MM IPSIMOYTOJIbHBIE KaMephl CPAaBHUMBIX
pa3sMepoB M MOTYT OBITh NPEAHA3HAYCHBI U YCTAHOBKH B TOPU30HTAILHOM WM
BEPTUKAIHHOM ITOJI0KEHUH.

CucreMbl nogauu/cucremMbl 0TBOAA ""'poaykra' u '"'xBocToB"

CrieunanabHO MpeIHa3HAYCHHbBIE WM MTOATOTOBICHHbBIE TEXHOJIOTUYECKUE CHCTEMBI
1501050 O6OPYI[OB8.HI/IG JJIA OGOI‘&THTCHBHLIX YCTAaHOBOK, H3IOTOBJICHHBIC U3
koppo3uecToilkux kK UFg mMarepuanoB wiM 3alIMIIEHHBIX MOKPBITHEM M3 TaKHX
MaTepHalioB, BKIIOYAIOLIUE:

a) IUTAOIMEC aBTOKJIaBbl, II€UYMW HUJIU CUCTCMBI, I/ICHOJ'IL3yeMI:Ie IJIA 1moaadyu
UF¢ nnst mporiecca oOorarieHus;

b)  nmecybmumatopsl (WIH XOJIOIHBIEC JIOBYIIKHU), UCTIOIb3YEMbIE IJIS1 BHIBEICHUS
Harperoro UFg w3 mpomecca oborameHus JUisi  MOCIEAYIOIMIETO
NepeMeNIeHUS;

c) CTaHIMU OTBEPKACHUS WM CKMKEHUsI, UcTofib3yeMble Uit BbiBeaeHust UF
13 Tpoliecca odorameHus nyreMm cxatus u nepeBojga UFg B xumkyro winm

TBEepAyIO hopMmy;

d) CTaHIMM "mpoaykTa" mnM "XBOCTOB", HUCIIONB3yEeMbIE JIsl NEPEMELEHUs
UFs B KOHTEHHEPHI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

Cucrembl KOJIEKTOPHBIX TPYOONIPOBO/AOB

CneuuanbHO TpeIHA3HAYEHHBIE WM TMOATOTOBJICHHBIE CHUCTEMbI KOJIEKTOPHBIX
TpyOOIPOBOJOB, M3TOTOBJIEHHBIE U3 Kopposuectokux kK UFs marepuanoB wiau
3allMIIEHHbIC TOKPBITUEM W3 TakKMX MartepuaioB, s yaep:xkanusi UFq BHyTpH
a’pOJIMHAMUYECKUX KacKaJoB. JTa CeTh TPYOONPOBOIOB OOBIYHO MPEACTABISET
coboli cuctemy ¢ "MBOWHBIM" KOJUIEKTOPOM, TA€ KaKIbIH KacKaa WX Tpymmna
KacKaJI0B COEJIMHEHBI C KaXKIbIM U3 KOJIEKTOPOB.

BakyyMmHBbIe cucTeMbI H HACOCHI

a) CoeunalibHO TpeJAHA3HAYCHHBIE WM  TOJATOTOBJIEHHBIE  BaKyyMHbBIC
CHCTEMBI, IPOU3BOIUTEIIBHOCTHIO HA BXOJE 5 M>/MUH WITH 0oJiee, COCTOSIIINE U3
BaKyyMHBIX MarucTpajieid, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HAacOCOB, U
npeaHa3HadyeHHbIe 17151 paboThI B coaeprkamux UFg ra3oBbIX cpemax.

b)  BaxyymHble HacOCHI, CIIEIIHAIFHO MPEAHA3HAYCHHBIEC WU MTOATOTOBICHHbIC
g pabotel B conepxkamux UFg Tra3oBeIX cpenax M HU3rOTOBJIEHHBIE U3
kopposuectoikux k UFs marepuanoB WM 3alUILICHHBIE NOKPBITUEM U3 TaKUX
MaTepuangoB. B 3Tux Hacocax MOTyT HCHOJB30BaThcs (DTOPUCTO-YIIEPOJHBIE
YIJIOTHEHHS U CTIEHUAIbHBIE PA00YHEe KHUIKOCTH.

CrnenmnajibHble CTONOPHBbIE M PeryJMpylomme KJIaAnaHbl

CnenuanbHble  NOpeHAa3HAYCHHbIE WJIM  TOJATOTOBJIEHHBIE  PY4YHbIE WU
ABTOMATHYECKHUE CTOIMOPHBIC W PETYIUPYIOMHME KIIamaHbl CUIb()OHHOTO THIIA,
M3TOTOBIIEHHBIE M3 KopposuecTokux K UFg MarepuanoB Wi 3aniuiieHHbIE
MOKPBITUEM U3 TaKUX MaTepuanoB, nuamerpom ot 40 go 1500 mm 1 MoHTaxka B
OCHOBHBIX M BCIIOMOTATENbHBIX CHUCTEMax YCTAaHOBOK a’3pOJAMHAMUYECKOTO
oOorareHus.

Macc-cniekTpoMeTpbl/McTOYHUKHA HOHOB 111 UF

CrnenuanpbHO TpeIHA3HAYCHHBIC WJIM TOJATOTOBIICHHBIE MArHUTHBIE — WJIH
KBaJIPYIIOJIbHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOJIUTH MPSIMON OTOOP
po0 mojaBaeMor Macchl, "mpoaykTa" wim "XBocTOB" n3 ra3oBbix mMoTokoB UF¢ u
o0Jaaromye moJHbBIM HAaOOpOM CIIETYIOINX XapaKTePUCTHK:

1.  ynenpHas pa3pemiaromias CnocoOHOCTh o Macce cBbimie 320;

2. COACPIKAT UCTOYHUKU HMOHOB, U3TOTOBJICHHBIC U3 HUXPOMa UJIU MOHCIIA UIIN
3aIIUIICHHBIC ITOKPBITUEM M3 HUX, U HUKCIUPOBAHHBIC,

3. coZiep>KaT MOHU3AIMOHHBIC HICTOYHUKU C OOMOapAMPOBKON AIIEKTPOHAMU;

4. cozieprKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOAHYIO JUIS H30TOITHOTO aHAJIN3A.
Cucrembl otnesnenusi UFq oT Hecymero rasza

CrnennanbHO NpeHAa3HAYCHHBIE MU MTOITOTOBJICHHBIE TEXHOJIOTHYECKUE CHCTEMBI

st otaenenust UFg oT Hecytiero ra3a (Bogopo/ia Uiy Teius).
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5.6.

[NOACHUTEJIbBHOE 3AMEUYAHUE

OTu cucTeMbl IpeIHa3HaYeHb! AJ1s cokpaieHus conepxanus UFq B HecyiieM rase
710 OJTHOW YacTH Ha MMJUIMOH MJIM MEHEE M MOTYT BKJIIOYaTh TaKOe 00OpYJOBaHUE,
KaK:

a) KPUOTEHHBIC TEIUIOOOMEHHUKH M KPHOCENapaTophl, CIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C uian Menee, uim

b) OJIOKM KPHUOTEHHOTO OXJIaXKJICHHs, CIIOCOOHBIE CO3/1aBaTh TeMIIEpaTyphl
-120°C wunu MeHee, unu

c) OJIOKM pa3feNUTEIbHBIX COTEN MM BUXPEBbIX TpyOok mns oraencHus UFg
OT HECYIIETO Ta3a, WiIx

d) xonozauele noBymku UFg, cnocoOHble co3aaBath Temmeparypsl -20°C win
MEHee.

CnenmnajinbHO NnpeIHa3HAYEeHHbIE HJIA MOJArOTOBJIEHHbIE  CHCTEMBbI,
000opy/10BaHHEe W KOMIIOHEHTHI /IJIsi MCIOJbL30BAHUSI Ha YCTaHOBKAaX
XHMHY€eCKOro 00MeHa HJIH HOHOOOMEHHOr0 000raleHus

BBOJHOE 3AMEYAHHUE

He3nauntenbHOoe pa3iauvre M30TOINOB ypaHa MO Macce MPUBOAUT K HEOOJIBITUM
U3MECHEHUSIM B PaBHOBECUMM  XMMHYECKHUX  pEaKLUH, KOTOpbIE  MOTYT
WCIIOJIB30BAaThCA B KA4EeCTBE OCHOBBI I PA3CIICHHS HW30TOMOB. Y CIICIIHO
pazpaboTaHO JBa mporecca: KHIKOCTHO-XUAKOCTHBIM XUMHUYECKUH OOMEH H
TBEP10-)KUIKOCTHBIN MOHHBIA OOMEH.

B mporecce KUAKOCTHO-)KUAKOCTHOTO XHMHYECKOTO OOMEHa B TPOTHBOTOKE
IMPOUCXOAUT BBaHMOI[efICTBHC HECMCHINBAIOIINXCA XUIAKUX (1)3_3 (BO,Z[HBIX NI
OPTraHWYEeCKHUX), YTO NPUBOIUT K O(PPEeKTy KackagupoBaHHS THICSY CTaAUI
pasznenenus. BopgHas ¢aza cocTOMT U3 XJIOpHIa ypaHa B PacTBOPE COJSHOM
KHCJIOTBI; OpraHudeckas (haza COCTOUT U3 IKCTPAreHTa, COJACPIKAIIEro XJIOPHU
ypaHa B OPraHUYECKOM pPaCTBOPHUTEIIE. KonraktHbiMu =~ ¢unbTpamMu B
pa3AeTUTEeTbHOM KacKale MOTYT SIBJSITBCS JKHIKOCTHO-XHIKOCTHBIE OOMEHHBIC
KOJIOHHBI (TaKI/Ie, KaK HMITYJIbCHBIC KOJIOHHBI C CCTYATbIMHU TapeJIKaMI/I) NI
JKUJKOCTHBIE IEHTpU(DYXHbIE KOHTakTHhIe GuabTpel. Ha o00omx KoHIax
pa3IeNuTeNbHOTO Kackaga B LEsIX oOecrmeueHus peduirokca Ha KaKIOM KOHIIE
HEOOXOAMMBI XUMHUYECKHUE TIPEBpalleHHs] (OKHUCIEHHE UM BOCCTAHOBIICHHUE).
I'maBHas 3a7a4a KOHCTPYKLIMH COCTOMT B TOM, YTOOBI HE JIONMYCTUTH 3arpsi3HECHUS
TEXHOJIOTUYECKUX TMOTOKOB HEKOTOPHIMH HOHAMH METaIOB. B cBs3M ¢ 3THM
HCIIOJIB3YIOTCA IIIACTUKOBBIC, TIOKPBITHIC IIJIACTUKOM (BK.HIO‘IEUI IMPUMCHCHUC
(TOPUPOBAHHBIX YIJICBOJOPOJHBIX TOJUMEPOB) W/WIM TIOKPBITBIE CTEKIOM
KOJIOHHBI U TPYOOTIPOBO/IBI.

B TBepmo-KUIKOCTHOM HOHOOOMEHHOM TIpoIlecce OOOTalIeHHE JJTOCTUTAeTCs
MOCPEJICTBOM  aJICOPOITMHU/IECOpOIIMM ypaHa Ha CIENHUATbHON, OYeHb OBICTPO
NecTByOIEH HOHOOOMEHHOHN cMolte WiH afcopOeHTe. PacTBop ypaHa B coisiHOM
KHUCIJIOTE M IPYrUe XUMHUUYECKHE PEareHThl POITYCKAOTCS Yepe3 MUINHIPHICCKUE
000TaTUTENBHBIE KOJIOHHBI, COJEPIKAIUE YIUIOTHEHHBIC CJIOU ajcopOeHTta. Jlis
MoJ/IepKaHusl HEMPEPBIBHOCTH TIpoliecca HeoOxoauma cucrtema peduIokca B
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5.6.1.

5.6.2.

5.6.3.

eNIIX BBICBOOOXKIEHUS ypaHa U3 ajcopOeHTa oOpaTHO B JKUIKUH MOTOK, C TEM
9TOOBI MOKHO OBLIIO cOOpaTh "MPOAYKT" M "XBOCTHI'. DTO JOCTUTaeTCs IMyTEM
UCTIOJIb30BaHUS MOIXOSIIIINX XUMHAYECKUX peareHToB
BOCCTAaHOBJICHUSI/OKUCIICHUSI,  KOTOPBIE  TOJHOCTBIO  PEreHEPUPYIOTCS B
pa3fenbHBIX BHEIIHUX METISIX M KOTOPhIE MOTYT YaCTHYHO PETreHEPHpPOBATHCS B
CaMHX W30TOIHBIX pa3leTUTEIbHBIX KOJOHHAX. [IpucyrcTBue B mporecce
roOpsiuuX KOHIICHTPHUPOBAHHBIX PACTBOPOB COJSTHOM KHUCIOTHI TpedyeT, 4TOOBI
o0opynoBaHHWE OBUIO H3TOTOBJICHO W3  CHEIHAIBHBIX  KOPPO3UECTOMKUX
MaTepHaJIOB WIH 3aLIUIIEHO TOKPHITUEM U3 TAKUX MAaTEPHAIIOB.

KHUIKOCTHO-KMAKOCTHbIE 00MeHHbIE KOJOHHBI (XUMUYeCKHd 00MeH)

[TpoTUBOTOYHBIE KHUAKOCTHO-KUAKOCTHBIE OOMEHHBIE KOJOHHBI, HMEIOIIUe
MEXaHUYECKUH CHJIOBOU BBOJ (T.e. HUMITYJIBCHBIC KOJIOHHBI C CCTYATBIMHU
TapesKaMy, KOJIOHHBI C TapelKaMH, COBEpUIAIOIIMMH BO3BPAaTHO MOCTYyNATEIbHbIE
ABWIKCHUSA, U KOJIOHHBI C BHYTPCHHUMHA Typ6I/IHHbIMI/I CMGCPITGJISIMI/I), CII€euaJIbHO
npelHa3HaYeHHble WJIM  TOATOTOBJIEHHBIE [  oOoraiieHuss ypaHa ¢
UCTIONIb30BaHUEM TIpollecca XMMHYECKOro OOMeHa. Jnst  Koppo3uOHHOM
YCTOMYMBOCTH K KOHLIEHTPUPOBAaHHBIM pPACTBOpPAM COJISIHOM KHUCIOTHI 3TH
KOJIOHHBI W HX BHYTPCHHUC KOMIIOHCHTBI H3TOTOBJICHBI M3 MNOAXOAAMIUX
IUTACTUKOBBIX MaTepuanoB (TakuX, Kak (TOPUPOBAHHBIE YTJIEBOJIOPOAHbBIE
HO.III/IMepI:I) WM CTCKJIA WM 3allUIICHBI IMOKPBITUCM H3 TAaKHUX MATCPUATIOB.
Kononnsl cnpoexktupoBanbl Ha KopoTkoe (30 CeKyHI WIM MEHEe) BpeMsi
MPOXOXKJACHHS B KacKaje.

HenTpudy:xubie JKUTKOCTHO-)KMAKOCTHbIE KOHTAKTHBbIE buabTpsBI
(XuMHu4YecKHid 00MeH)

LeHnTpudyxHbIE KUAKOCTHO-)KUIKOCTHBIE KOHTAKTHBIC (DUIBTPHI, CIENHUATHHO
NpeJHa3HAYCHHbIC WJIM  MOJATOTOBJICHHBIE Ui  OOOTalleHWs ypaHa C
UCIIONIb30BaHUEM TIpoIlecca XHUMHUYECKOro oOMeHa. B Takumx KOHTaKTHBIX
(GUIBTpax WCIOJB3YEeTCS BpAlleHWE JUIS IOJIYYCHUS OPraHHMYECKUX M IKUIKHX
MOTOKOB, a 3aTeM IeHTpoOexkHas cuia Juist pasaenenus ¢as. s Koppo3noHHOH
CTOMKOCTH K KOHIICHTPHPOBAHHBIM PAcTBOpPaM COJITHOW KHCJIOTHI KOHTAKTHBIC
q)HJIBTpBI H3TOTAaBJIMBAIOTCA U3 COOTBCTCTBYIOIIUX IIJIACTUKOBBIX MATCPHUATIOB
(Takux, Kak (TOPUPOBAHHBIC YTIECBOJOPOAHBIC TMOJUMEPHI) WU TOKPBIBAIOTCS
UMM WU CTeKJIOM. LleHTpudyxHbIe KOHTAaKTHBIE (DPUIBTPBHI CIPOCKTHPOBAHBI HA
kopoTtkoe (30 ceKyH]1 Ui MeHee) BpeMs ITPOX0KICHHsI B KacKajie.

CucreMbl 1 000py10BaHUeE VISl BOCCTAHOBJIEHHS] YpaHa (XMMUYECKUI 00MEeH)

a) CpoenuanbHO  TpeIHAa3HAYEHHbIE WM  TOJATOTOBIICHHBIE  STYEUKH
ANEKTPOXUMUUYECKOTO BOCCTAHOBJIEHUSI JUIsl BOCCTAHOBJICHHMSI ypaHa M3 OJHOIO
BaJICHTHOT'O COCTOSIHUS B JIPYro€ B IIEJIsAX 00OraileHusi ypaHa ¢ UCIOJIb30BaHUEM
mporecca XMMHIECKOro oOMeHa. Marepualibl si9eek, HaXOSIIHecs B KOHTaKTe ¢
TEXHOJOTMYECKMMH  PACTBOPAMHU, JIOJDKHBI  OBITh  KOPPO3UECTOMKUMH K
KOHLIEHTPUPOBAHHBIM PAaCTBOPaM COJISIHOM KHCIIOTHI.
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5.6.4.

[NOACHUTEJIbBHOE 3AMEUYAHUE

Karogubiii oTcek suelku MOJDKEH OBITh CIIPOCKTHUPOBAH TaKHMM 00pa3oM, 4TOOBI
MPEIOTBPATUTh TIOBTOPHOE OKHCIEHUE YypaHa OO0 OoJiee BBICOKOTO BAJICHTHOTO
coctosiHus. Jlnsi ynepkaHHWs ypaHa B KaTOJHOM OTCEKE sUeika MOMKET MUMETh
HEMPOHUIaeMYI0 TuadparMeHHyI0 MeMOpaHy, U3TOTOBIEHHYIO M3 CHEIHATLHOTO
KaTHOHHOOOMEHHOTO MarepHara. Katon cOCTOMT H3 COOTBETCTBYIOIIECTO
TBEP/IOTO IPOBOJIHMKA, TAKOTO, KaK rpadur.

b) CnenuanbHO mNpeaHA3HAYCHHBIE WM TOATOTOBJIICHHBIE CHUCTEMBI ISt
useneuerns U™ w3 OpraHUYeCKOTr0 MOTOKA, PEryJIUPOBAHUS KOHIICHTPALUU
KUCJIOTBI M JUISl 3allOJIHEHUSA SYEEK HJICKTPOXMMHUYECKOTO BOCCTAHOBJICHUS Ha
MPOU3BOJACTBEHHOM BBIXOJIE KacKaja.

[MOACHUTEJIbHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOSAT W3 OOOPYIOBaHUS HKCTPAKLUU PACTBOPUTENIEM IS
orrorkrn U™ U3 opraHmueckoro motoka B KHIAKHH PacTBOP, 0OODPYIOBAHHS
BBITAPUBAHUS W/HMIU JPYyroro oOOpYIOBAaHUS MJIsl JOCTHXKEHUS PETYIUPOBKU U
KOHTPOJISI BOJOPOJHOTO TIOKA3aTeisi, a TaKKe HACOCOB WJIM JPYTHX YCTPOWCTB
mepeHoca s 3alOJHEHUS S4YEeK OJIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHS.
OcHoBHas 3a7adya KOHCTPYKIIMU COCTOUT B TOM, YTOOBI M30€XaTh 3arpsi3HCHHS
NOTOKA JKUIKOCTH MOHAMHM HEKOTOpBIX MeTamioB. (CrenoBarenbHO, T€ YacTH
00OpYIOBaHUSI CHCTEMBI, KOTOPBIE HaXOMSTCS B KOHTAKTE C TEXHOJIOTUYECKUM
IIOTOKOM, M3rOTAaBIMBAIOTCS M3 COOTBETCTBYIOLIMX MAaTEepHajoB (TakuX, Kak
CTEKJIO, (TOPUPOBAHHBIC YTJIEBOJAOPOJHBIE TOJMMEPHI, Cyiabdar mnonudenuna,
cynbpoH monudhuUpa W TNPONUTAHHBIM CMOJOW TpauT) HIM 3allUIIEHBI
MOKPBITHEM M3 TAKUX MaTEPUAIIOB.

CucteMbl NOATOTOBKM NUTAHMS (XUMHYECKHA 00MeH)

CnennanpHO  IpeJHA3HAYECHHBIC  WJIM  MOATOTOBJIECHHBIE  CHUCTEMBI  JUIS
IIPOU3BOJCTBA MUTATEIBHBIX PACTBOPOB XJIOPHJA ypaHa BBICOKOM YUCTOTHI IS
YCTQHOBOK I10 Pa3/I€JIEHUIO U30TOIOB ypaHa METOJIOM XUMUYECKOT0 OOMEHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOST M3 OO0OpPYAOBaHMs Uil PacTBOPEHUS, OSKCTPAKIMU
pacTBOpUTENIEM W/WIM MOHOOOMEHHOTO OOOPYAOBAaHUS JJS OYUCTKH, a TaKxkKe
AJIEKTPOJIUTUYECKUX SYEEK I BOCCTAHOBJICHUS U™ um U™ B UP. B stux
CUCTEMaX MPOU3BOJATCS PaCTBOPHI XJIOPHIA YpaHa, B KOTOPHIX COACPHKHUTCS JIUIIb
HECKOJIBKO 4YacTe¥ Ha MMJUIMOH METAJUIMYECKHX BKIIIOUEHUH, TAKMX, KaK XPOM,
Kene3o, BaHAAWN, MOJMONEH M JpPYruX JBYXBAJEHTHBIX HX KAaTHOHOB WJIH
KaTHOHOB C OoJbllIell BaJEHTHOCTbIO.  KOHCTPYKIIMOHHBIE MaTepHuaibl Jis
3JIEMEHTOB CHUCTEMBI, B KOTOpPOW o0OpabaThiBaeTcs U™ BBICOKOIT 9HCTOTHI,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIE YITIEBOJOPOJHBIE IOJKUMEPHI, TIpadur,
HOKPBITHIA MOJUBUHHUII-CYIb(ATHBIM UIH MOJUIPHUP-CYIb()OHHBIM MJIACTUKOM H
MPONUTAHHBIA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

Cucrembl OKHC/IeHHS YPaHA (XUMHYECKUH 00MeH)

CrennanbHO TIpeHA3HAYCHHBIC WJIM MOATOTOBJICHHBIE CHCTEMBI ISl OKHCIICHUS
+ +

U™ s U™ JUTST BO3BpAILCHUS B KacKaJl pa3JieJICHHs] U30TOMOB ypaHa B Ipolecce

o0oraieHuss METOI0M XUMHUUYECKOr0 0OMeEHa.

[MTOACHUTEJIbHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKIIIOUATh TAKUE DJIEMEHTBI, KaK:

a) 00OpyIOBaHUE JUII KOHTAKTHPOBAaHUS XJIOpa M KHCIOPOJa C BOJHBIMHU
spdmroeHTaMu U3 00OPYAOBAaHUS PaA3JENCHUS HM30TOMOB M JKCTPAKIHU
o0pa3oBaBIIETOCS U™ B 0OcuHCHHBLI OpPraHWYECKHil  IOTOK,
BO3BPAIAIOIINNCS U3 MPOU3BOACTBEHHOTO BBIX0/Ia KacKaa;

b) o0opyIoBaHNE, KOTOPOE OTIEISET BOAY OT COJISTHOM KHCIIOTHI, YTOOBI BO/IA
1 KOHICHTPUPOBAHHAA COJIAHAA KUCJIOTA MOTJIN 6]:1 GBITB BHOBbL BBCJCHBI B
MpoIIecC B HY)KHBIX MECTaX.

BoicTpo pearupyomme HOHOOOMEHHbIE CMOJIbI/aACOPOEHTHI (MOHHBIH 00MEH)

BricTpo pearupyrone MOHOOOMEHHBIE CMOJIBI HIIM aJCOPOEHTHI, CIHELUAIbHO
npelHa3HaYeHHble WJIM  TOATOTOBJIEHHBIE [  oOoraiieHuss ypaHa C
UCIIOJIb30BaHUEM IIpollecca HMOHHOIO OOMEHa, BKIJIIOYas IOPUCTHIE CMOJIBI
MaKpOCET4YaToON CTPYKTYpbI U/ MeMOpaHHbIE CTPYKTYPbI, B KOTOPHIX aKTUBHbIE
IPYNIIbl  XUMHYECKOTO OOMEHa OTpaHMYeHbl IOKPBHITHEM Ha IOBEPXHOCTH
HEAKTUBHOM MOPUCTOM BCIOMOTATEIIBHON CTPYKTYPhI, U JIPYyru€ KOMIIO3UTHBIC
CTPYKTYpPHI B JI000H mpuemieMoil ¢opme, BKIIOYAs YacTUIBI BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJIBI/aICOPOCHTHI MMEIOT aAuaMmeTpbl 0,2 MM WM MeHee |
JOJDKHBI ~ OBITh  XMMHUYECKHM CTOMKMMHM 10 OTHOIICHHIO K  PacTBOpam
KOHIICHTPUPOBAHHON  COJSTHOM  KHCIOTBI, @ TaKXKe JIOCTaTOYHO IPOYHBI
¢u3uuecku, ¢ TeM YTOObI UX CBOMCTBA HE yXY/IIATUCh B OOMEHHBIX KOJOHHAX.
CMmonbl/agcopOeHThl CNEeNUaIbHO MpEeAHA3HAUYEHbl /JIs MOJYYEeHUS KUHETHKU
O4YeHb OBICTPOro OOMEHa H30TOINOB YypaHa (JUIMTEIBHOCTH IOJIyOOMEHAa MeHee
10 cexynn) u 00aa1aI0T BO3MOKHOCTBIO paboTaTh MPU TEMIIEPAType B AHANa30HE
ot 100°C no 200°C.

HNonoo0MeHHbIE KOJTOHHBI (MOHHBII 00MEH)

Hunuuapuyeckue KOMOHHBI auameTpoM Oonee 1000 MM anst ynepkaHus H
MOJJICPKAHUST ~ 3AIOJIHCHHBIX ~ CJIO€B  HMOHOOOMEHHBIX  CMOJI/aJIcCOPOCHTOB,
CHEIMANILHO MpEeAHa3HAUYCHHBIC WM MOJATOTOBJICHHBIE JUIsl 00OTaleHusl ypaHa ¢
UCIOJIb30BaHUEM HOHOOOMEHHOTO IMpolecca. OTH KOJOHHBI HM3TOTOBJIEHBI W3
MaTepuanoB (TakuX, KaK THUTaH WIA (TOPUPOBAHHBIC YTIEBOJIOPOIHBIE
MOJIMMEPHI ), CTOUKHX K KOPPO3HH, BBI3BIBAEMOUN pacTBOpaMU KOHIICHTPUPOBAHHOM
COJITHOM KHUCIJIOTBI, WJIM 3allUIICHB TMOKPHITUEM U3 TaKUX MATepUAIOB U
crocoOHbI paboTaTh mpu Temmeparype B amamnazoHe ot 100°C mo 200°C u
nasinenuu Boimre 0,7 MIla (102 GyHT/KB. q101M).
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5.6.8.

5.7.

HNonooOMmeHHbIe cucTeMbl peduiokca (MOHHBIH 00MeH)

a) CroenmanbHO  TpegHA3HAYCHHBIE WM TOJTOTOBJICHHBIE  CHCTEMBI
XUMHYECKOTO WIIH SJIEKTPOXUMHUECKOTO BOCCTAHOBJICHHUS ISl pereHepaluu
peareHTa(0B) XHWMHMYECKOTO BOCCTAaHOBJICHHS, HCIOJIB3yeMOro(blX) B
KackaJax HOHOOOMEHHOTO 00O0TaIeHus ypaHa.

b) CroemuanbHO  NpenHa3HAUYEHHBIE WM  TOATOTOBJICHHBIE  CHCTEMBI
XAMHUYCCKOIO MM BJIICKTPOXHUMUYCCKOTO OKHCICHUA IS PCTCHCpAllUA
peareHTa(0B) XMMHYECKOTO OKHCIIEHHUS, HCIOJb3yeMOoro(blX) B KacKajax
MOHOOOMEHHOTO O0OTaIIeHUs ypaHa.

[MOACHUTEJIbHOE 3AMEYAHUE

B mpouecce noHOOOMEHHOro oOoramieHusi B KayeCTBE BOCCTAaHABIMBAIOIIETO
KATHOHA MOXET HCIIONb30BATHCS, HANPUMEp, TpexBaneHTHbIH Tutad (TiT), u B
5TOM CiIydae BOCCTAHOBMTENbHAs CHCTeMa OyaerT BbpabaThiBaTh Ti
mocpencTBOM BoccTaHoBeHmst Ti ™.

B mpomecce B KadecTBe OKHCIUTENS MOXET HCIIOJB30BAThCS, HAMPUMED,
+
tpexBanenTHoe skene3o (Fe™), m B 9ToM ciyuae cHCTeMa OKHCICHHS OymeT
+ +
BIpabGaThiBath Fe™ mocpencrom okucienus Fe'.

CHCIII/[aJIbHO NpeaHasHAYCHHbIC HJIN noAroTOBJICHHBIC CHUCTEMBI,
oﬁopyz[()Balme 4 KOMIIOHCHTBbI AJIsL HCIIOJIB30BAaHUA B JIa3€PHBIX
000raTuTeIbLHBLIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

CymiecTBytoniye CUCTEMbl Il 000TaTUTENbHBIX MPOIECCOB C HCIOJIB30BAHUEM
Ja3epoB JIETATCS Ha JIBE KATETOPHUU: Te, B KOTOPHIX paboueil cpenoil sBIstoTCS
mapbl aTOMapHOrO ypaHa, M Te, B KOTOpPbIX pabouell cpenoil SBISIOTCS Hapbl
ypaHoBoro coenuHeHus. OOIMMMHU Ha3BaHUSMU JJISl TAKUX MPOIECCOB SBISIOTCS:
nepBasi KaTeropus - JIa3epHOE pa3JielIeHHe U30TOMOB [0 METOAY aTOMapHBIX MapoB
(AVLIS wm SILVA); Bropas Kateropus - MOJEKYJSPHBIA METOJ JIa3epHOTO
pasznenenus nzoronoB (MLIS waum MOLIS) n xumudeckas peaxiys 1mocpeacTBOM
uzbuparenbHoid mo wusoromam JnaszepHoil akTtmBamuu (CRISLA).  Cucremsi,
000py/10BaHNE U KOMIIOHEHTHI JIsl YCTAHOBOK JIa3€pHOI0 000raiieHus: BKII0YaloT:
a) yCTpOWCTBA JUIsl MOAAYM MApOB METAIUITMUECKOTO ypaHa (sl W30MpaTelbHON
dboToMOHM3AIMKN) UM YCTPOMCTBA Ui MOAAYM MApOB YPAHOBOTO COEIUHEHHS
(st hoTOAMCCOIMAIIY WIIH XUMUYECKOW aKTHBAIHK); b) ycTpoiicTBa mjst coopa
000rameHHoro 1 00eTHEHHOTO0 METAJUTMYECKOTO ypaHa B KadecTBe "MpoaykTa' u
"XBOCTOB" B NEpBOM KaTErOpuM M YCTPOWCTBa Al cOOpa pas3sioKEHHBIX HIIN
BBITIC/IIINX W3 PEaKIINN COSAUHEHUN B KauecTBe "MpoaykTa" M He0OpabOTaHHOTO
MaTepuana B KadecTBe "XBOCTOB" BO BTOPOH KaTeropuu; c) pabouue Ja3epHbIE
CHUCTEMBbI JUIsi HW30MpaTeIbHOTO BO30YXKICHUS H30TOMNOB ypaHa-235; u
d) oGopynoBanue sl MOATOTOBKH MOJAaYU U KOHBEPCHH MPOAYyKTa. Bcerencreue
CJIO)KHOCTH CHEKTPOCKONUHU aTOMOB U COECIUMHEHHI ypaHa MOXET MOTpeOoBaThCs
MCTIOJIb30BaHue JIF000H U3 psila IMEIOIIUXCS JIA3ePHBIX TEXHOJIOTUH.
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5.7.1.

5.7.2.

5.7.3.

[NOACHUTEJIbBHOE 3AMEUYAHUE

MHorue #3 KOMIIOHEHTOB, IEPEYUCICHHBIX B HTOM pasjeiie, BCTYyHalT B
HEMOCPEICTBEHHBI KOHTAKT C MapaMy METANIMYECKOTO YpaHa WK C KUJIKOCTHIO,
WA C TEXHOJOTH4eCKUM rasom, cocrosammm u3 UFg nnm cmecu u3 UFg u npyrux
razoB. Bce MOBEpXHOCTH, KOTOpbIE BCTYyHalOT B KOHTAakT ¢ ypaHoMm uiu UF,
MOJIHOCTbIO M3TOTOBJIEHBI U3 KOPPO3UECTOMKUX MATEpUATIOB WM 3alIUIICHBI
MOKPBITHEM U3 TaKWX MarepuanoB. Jlnsg mened pasnmena, OTHOCSIIETOCS K
KOMITOHEHTaM 00O0PYAOBAaHHUS JIJISl JIA3EPHOTO OOOTAIICHUS, MAaTEPHUAIIBI, CTOMKHUE K
KOPpPO3HWH,  BBI3BIBAEMOM  mapaMd WM  KUJKOCTSIMH,  COJEpKalIuMHU
METAJUIMYECKUN ypaH WM YpPaHOBBIE CIUIABBI, BKJIOUYAIOT MOKPBITHIM OKCHUAOM
UTTpHS TpaduT U TAaHTAT, W MaTEPHAIIbI, CTOMKHE K KOppo3uH, Bei3biBacMoil UF,
BKJIIOYAIOT Me€/lb, HEP>KaBEIOUIYI0 CTajb, AJIOMHHUM, aTIOMUHHEBBIE CIUIABBI,
HUKENTh WM CIUIaBbl, cojaepxariue 60% Huxens u Oonee, u croiikue k UFg
MOJIHOCTHIO (PTOPHUPOBAHHBIC YTIICBOIOPOIHBIE TTIOTHUMEPHI.

Cucrembl Boinapupanusi ypana (AVLIS)

CrennanbHO TpeqHA3HAYCHHBIE WM TOJATOTOBJICHHBIE CUCTEMBI BBITAPUBAHUS
ypaHa, KOTOpBIC COJEPKAT BBICOKOMOIIHBIC IIOJIOCOBBIC HIJIM PacTPOBBIC
AJIEKTPOHHO-JIYYEBbIE MYIIKHA C TEepeAaBacMOil MOIIHOCThIO HA MUIIECHb Ooliee
2,5 xBt/cm.

CucreMbl 11 00padOTKH KUAKOMeTa/LIHYecKoro ypana (AVLIS)

CrenanbHO NpeJHA3HAYEHHbIE WM MOJATOTOBIEHHBIE CUCTEMBI Ul 00pabOTKH
KUAKOTO MeTaula JUIsl PpacIUIaBIIEHHOTO YypaHa WIM YpPaHOBBIX CIUIABOB,
COCTOSIIME U3 TUTJIEH U OXJIAXKJAI0IIEro 000pYyA0BaHUs ISl TUTTICH.

[TOACHUTEJIbBHOE 3AMEYAHUE

Turau u apyrue KOMIIOHEHTHI 3TOM CHUCTEMBbI, KOTOpPhIE BCTYMAlOT B KOHTAaKT C
pacIUiaBJICHHBIM  YpaHOM WM YPaHOBBIMU  CIUIaBaMH, M3TOTOBJIEHBI U3
KOPPO3UECTOUKHUX U TEPMOCTONKHX MAaTEpHAJIOB WIIH 3alUIIEHHBIX TOKPHITHEM U3
Takux MartepuayioB. [Ipuemiiemble MaTepuanbl BKJIIOYAIOT TAHTAJ, MOKPBITHIN
OKCHJIOM UTTpHUsl TpaduT, rpa@uT, MOKPHITHIM OKHCIAMHU APYTUX PEIKO3EMETbHBIX
AJIEMEHTOB MJIU UX CMECSMHU.

Arperarsl  aas  cOopa ''mpoaykra'" wm 'XBOCTOB'" MeTA/LNIMYECKOIO
ypana AVLIS)

Cneunaano MNpEeaAHa3HAYCHHBIC WJIM TMOATIOTOBJICHHBIC arperarbl JAJIs c60pa
"mpoaykTa" ¥ "XBOCTOB" METAIITMYECKOTO ypaHa B KUJIKOW WU TBEPIOH (opme.

[MOACHUTEJIbBHOE 3AMEYAHUE

KoMnoHeHTHI 3THX arperaToB M3rOTOBJIEHBI U3 MAaTEPHAJIOB, CTOUKHUX K HAarpeBy U
KOppo3uHu, BBI3BIBAEMOU napamMm MCTAJUIMYCCKOI'0 ypaHa WM XUAKOCTbIO, UJINA
3alUIICHbI MOKPHITUEM U3 TaKUX MaTepHalioB (TaKUX, KaK MOKPBITHIA OKCHIOM
UTTpHs TpaduUT WIKM TaHTAJI) U MOTYT BKJIIOYAaTh B ce0st TpyOONPOBOABI, KilaraHsbl,
mTynepa, "»kemoba", BBOJbBI, TEIUIOOOMEHHUKH M KOJUICKTOPHBIC TUTACTHHBI IS
MAarauTHOTI O, 3JICKTPOCTATUYCCKOTI'O UJIN APYTrUX MCTOIO0B PAa3ACICHU.

25



5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Ko:xyxu pasaenurenbnoro moayas (AVLIS)

CreunanabHO MpelHa3HAYCHHbIE WJIW MOJATOTOBJICHHBIE NWJIMHAPUYECKHE WU
NpsMOYTOJIbHBIE ~ KaMephl JJis TOMEIIEHHs] B HUX HUCTOYHHUKA [apoB
METAJTMYECKOTO ypaHa, AIEKTPOHHO-TY4YE€BOM MYIIKH U KOJUIEKTOPOB "MPOyKTa"
u "XBOCTOB"

[MOACHUTEJIbBHOE 3AMEYAHUE

Ot KOXKYXH HUMCHOT MHOXECTBO BXOOHBIX OTBepCTI/Iﬁ JJISL moagayu
ANIEKTPOITUTAHUS M BOJBI, OKHA JIJISl JTA3EPHBIX MYYKOB, COSANHEHHUI BaKyyMHBIX
HACOCOB, a TAKXC IJId JUArHOCTHUKU U KOHTPOJISI KOHTPOJBbHO-U3MCPUTCIBbHBIX
npuOopoB. OHHM HMMEIOT TPHUCTIOCOOJICHHS NJIi OTKPBITUS M 3aKPBITHs, YTOOBI
o0ecreynTh 00CTyKHBaHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoOBbIe paciiupuTe/bHble comia (MLIS)

CrnenuanbHO  IpelHA3HAYCHHbIE  WJIM  MOATOTOBJIICHHBIE  CBEPX3BYKOBBIE
pacimpurenbHbie comia s oxaaxaeHus cmeceid UFq u Hecymero raza no 150 K
WM HUKE U KopposuecTtoiikue Kk UF.

Koanekropsl npoaykra natugropucroro ypana (MLIS)

CHGI_[I/IEUIBHO MNpEaAHAa3HAYCHHBIC HJIM MMOATOTOBJICHHBIC KOJIJICKTOPBI TBEPAOTO
nponykra nsatudropucroro ypana (UFs), cocrosimue u3 Guibrpa, KOJUIEKTOPOB
YAApHOI'O WM LUKIOHHOIO THIIA UM UX COYETAaHUU U KOPPO3UECTOMKHUE K Cpele

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

CrennanpHO IMpEeIHA3HAYCHHBIC WK MTOATOTOBICHHBIE KOMIIPECCOPHI Ul CMecer
UFs u Hecyiero rasa Juis JyinTenbHoOU skcrryatanuu B cpeae UFg. KomMmnoHeHTsl
9TUX KOMIIPECCOPOB, KOTOpPBIE BCTYNAlOT B KOHTAKT C HECYIIMM TIa30M,
M3TOTOBIIEHBI U3 Koppo3uectorkux K UFg MarepuanoB wiM 3allyILIECHBI
IOKPBITUEM U3 TAKMX MAaTEPHAJIOB.

YnaorHenus Bpamawmuxcs sainos (MLIS)

CreruajbHO npeaHa3HauYCHHBIC HIIH IOJrOTOBJICHHBIE YIUTOTHEHHSI
Bpama}omnxcsl BaJIOB, yCTaHOBHeHHBIe Ha CTOpOHe Imogayu U Ha CTOpOHe BbIXOJa
JUIST YIUIOTHEHHsI BaJla, COCIUHSIONIETO POTOpP KOMIpeccopa ¢ TPHUBOIHBIM
JABUTaTCICM, C TEM ‘IT06BI O6CCHC‘-II/ITI: Haﬂe)KHyIO repMeTmaumo,
MIPEAOTBPAIIAIONTYIO BBIXOJ] TEXHOJIOTHYECKOTO Ta3a WM HAaTEKaHWE BO3IyXa WITH
VIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOI KaMmepy KOMIIPECCopa, KOTopasi 3arojHeHa
cmecbio UFg u Hecymero rasa.

Cucremsl propuposanus (MLIS)

CrenuanpHO  NpelHAa3HAUYEHHbIE WIM  IOATOTOBJIEHHBIE  CHUCTEMBI  JUIf
¢ropupoBanust UFs (B TBepom cocrostnun) B UFg (ra3).
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5.7.10.

5.7.11.

[NOACHUTEJIbBHOE 3AMEUYAHUE

OTH cHUCTEeMBI TIpeIHa3HadeHbl s GropupoBaHus codpanHoro mopomka UFs B
UFs B mensx mocienayromiero coopa B KOHTEHHEpax MPOAyKTa WU AJs TIOJIa4yd B
ook MLIS nmns pomonmHuTenpHOTO oboramienus. [lpu mpUMEHEHHH OJHOTO
MOX0JIa peakivs GTOPUPOBAHUS MOXKET OBITh 3aBEpIlcHA B MpEesiaX CHCTEMBI
pazaenieHns M30TOMOB, TAe WAET peaklus U HEMOCPEICTBEHHOE H3BJICUCHUE U3
kosuiekTopoB "mpoaykra'. Ilpum mpumenenun napyroro moaxozaa mnopowok UFs
MOXET OBITh M3BJICUCH/TIEPEMEIICH U3 KOJUIEKTOPOB "MPOMyKTa" B MOIXOMSIINAN
peakTop (HampuMep, PEaKTOp C TIICEBIOOKMKEHHBIM CIIOEM KaTaiu3aTopa,
TeJIMKOWIAJIBHBIA pEakTop WM KapoBas OamiHs) B 1ensix ¢ropupoBanus. B
000oMX cIy4asx HCIIOJIb3yeTCss 00OpYyJOBaHUE JUIsl XpaHEHHs W IepeHoca (ropa
(wm  apyrux TpUEMIIEMBIX (TOPUPYIOIIMX pPEareHToB) H il cOopa H
nepenoca UFg.

Macc-cnektpomerpbl/ucrouduku uonos UF6 (MLIS)

CrneuuanbHO TpeAHA3HAUYEHHBIC WM  TOATOTOBJICHHBIE MAarHUTHBIC WU
KBaJIpYIOJIbHBIE MAacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOJIUTH MPSAMOH OTOOP
npo0 moaaBaeMoi Macchel, "mpoaykTa" win "XBocTOB" U3 ra30BbIX MOTOKOB UF u
o0J1aaronye MoJIHBIM HA0OPOM CIIETYIONINX XapaKTePUCTHUK:

l. ylienbHas pa3pelaronias cnocooHocTh o Macce cBbitie 320;

2. COACPIKAT UICTOYHUKHU MOHOB, U3TOTOBJICHHBIC U3 HUXPOMa UJIW MOHECIIA UIIN
3aIMUIICHHBIC ITOKPBITUCM M3 HUX, NI HUKCIUPOBAHHBIC,

3. coJiepKaT HOHU3AITMOHHBIC UCTOYHUKH ¢ OOMOApAMPOBKOM JIEKTPOHAMHU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, MPUTOIHYIO JIJIsl M30TOMHOTO aHAIN3a.
Cucrembl nogaum/cucremMbl 0TBoAA '"mpoaykra' u '"xsocros' (MLIS)

CrennanbHO IIpeIHa3HAYEHHBIE WM [TOATOTOBIECHHBIE TEXHOJIOTUYECKUE CUCTEMBI
win 00opyloBaHHE Ul OOOTaTUTEIbHBIX YCTAHOBOK, M3TOTOBJIEHHBIE U3
kopposuectoikux k UFs MarepuanoB, WIKM 3aIMILNEHHBIX IOKPBITUEM U3 TaKUX
MaTEpUAJOB, BKIIIOYAIOUIUE:

a) IIUTAOIMEC aBTOKJIaBbl, II€UYMW HUJIU CUCTCMBI, I/ICHOJ'IL3yeMI:Ie JJIA 1moaadyu
UF¢ nnst mporiecca oOborarieHus;

b) JecyOIMMaTOPhI (MU XOJIOAHBIE JIOBYIIKH ), UCIIOJIb3yEeMbIC ISl BBIBEICHUS
narperoro UFg w3 mpomecca oborameHus JUisi  MOCIEAYIONIETO
MepeMeNIeHUS;

C) CTaHLIMM OTBEPKICHUS WIH CKWKCHHUs, HCIIoNIb3yeMble U1 BeiBeneHus UFg
U3 mporecca oboramieHus myreM cxatus u nepesona UFg B xKuIkyro win

TBEpAYIO (Gopmy;

d) CTaHIMM "mpoAykTa" mnM "XBOCTOB", HUCIIONB3yEeMbIE MJIsl NEpPEMELEHUs
UFs B KOHTEHHEPHI.
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5.7.12.

5.7.13.

5.8.

Cucremsl otaesienusi UFg o Hecymero raza (MLIS)

CHGI_II/IaHBHO HpeI[HaSHa‘-IeHHI:IC HWJIA ITOATOTOBJIICHHBIC TEXHOJIOTHUYCCKHUE CUCTEMBI
st ornenenus UFg ot Hecymero raza. Hecymum razom MokeT OBITh a30T, aproH
WJIU IPYTOM ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOUATh TaKoe 000pyI0BaHHE, KaK:

a) KPUOTEHHBIE  TEIJIOOOMEHHUKH WJIM  KPUOCENapaTopbl, CIHOCOOHBIE
co3naBaTh Temneparypsl -120°C uiu MeHee, uiu

b) OJIOKM KPHUOTEHHOTO OXJaXKJICHHs, CIOCOOHBIE CO3/1aBaTh TEMIIEpaTyphl
-120°C unmu MeHee, uiu

c) xonoanbie noBymku UFg, cocobnble cozmaBath Temmeparypsl -20°C wiun
MEHee.

Jlazepubie cucremsl (AVLIS, MLIS u CRISLA)

HaSGPBI WM  JIA3€pHBIC CUCTEMBI, CIICHUAJIBHO MNPCAHASHAYCHHBIC WA
MMOATOTOBJICHHBIC JJIA pa3ACICHUSA U30TOIIOB YpaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00bIYHO COCTOMT M3 JIBYX JIa3epoB: Jiazepa
Ha Mapax MeIu M ja3epa Ha kpacuressx. Jlazepnas cucrema mis MLIS oObraHO
COCTOUT U3 Jja3epa, pabotaromero Ha CO,; HIM SKCHUMEPHOro Jiazepa H
MHOT'OXOJIOBOM ONTHYECKON SUEHKM C BpallarollMMHUCS 3epKajaMud Ha o00eux
cTopoHax. /[l j1a3epoB WM JIa3epHBIX CUCTEM IpU 000uX mpoleccax Tpedyercs
CTa0WIIN3aTOp CHEKTPOBOM 4YacTOThI s pPabOThl B TEUEHHE JUIMTEIbHBIX
[IEPUOJI0B BPEMEHH.

CIIelII/[aJIbHO NpeaHasHAYCHHbIC HJIN noAroToOBJICHHBIC CHUCTEMBI,
oﬁopyz[()Balme U KOMIIOHECHTBI 1Jid HCHO0Jb30BAaHUA HAa 000raTUTEJIbLHBIX
YCTaHOBKaX € JIA3MEHHBIM pa3ae¢JICHUEM

BBOJHOE 3AMEYAHUE

[Ipu mporecce MIa3MEHHOrO pPA3IENICHHs IJIa3Ma, COCTOSIIAs W3 MOHOB ypaHa,
IPOXOTUT Yepe3 DIEKTPUUECKOEe TIOoje, HACTPOEHHOE Ha YacTOTy HOHHOTO
pe3onaHca U235, C TeM 4YTOObI OHU B MEPBYIO OuYepedb MOTJIOUIAA SHEPTUI0 U
YBEJIMYUBAJICS JUAMETP MX IITONOPO0Opa3HbIX opout. HoHBI ¢ MpoXoxkaeHHeM
no OofnblleMy JOUaMETpy 3axBaTBIBAIOTCS s OOpa3oBaHUS  MPOIYKTa,
oGoramennoro U™”. Tlmasma, koTopas 006pa3oBaHA IOCPEACTBOM HOHH3AIHH
YPaHOBOTO apa, COJIEPKUTCS B BAKYYMHON KaMepe ¢ MATHUTHBIM TOJIEM BBICOKOU
HaANpPSDKEHHOCTH, OOpa30BaHHBIM C TOMOIIBIO CBEPXIPOBOMAAIIETO MAarHMTA.
OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI nmponecca BKIKOYAT CUCTEMY I'CHCpALlUU
YpaHOBOM IJIa3Mbl, pa3/IeIUTEIbHBIH MOAY/Ib CO CBEPXIPOBOISAIINM MAarHUTOM U
CHCTEMBI M3BJICUCHUSI MeTaJlIa JijIsl cOopa "mpoaykra" u "XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MI/IKpOBOJIHOBLIe HCTOYHUKH JHEPIrHHA U AHTCHHBbI

CrnenuanpbHO  NpeIHA3HAYCHHBIE WM  TOATOTOBJICHHBIE  MHKPOBOJIHOBBHIE
NCTOYHUKNU BHCPFI/II/I MU AHTCHHBI JIA FeHepaLII/II/I NN yCKOpeHI/IH HNOHOB U
obnamaromye CIeayrIMMU  XapakTepucTukamu:  4vactota Beimie 30 [T u
CpeIHsIst BBIXO/IHAS MOIIIHOCTD ISl TeHepalui HOHOB Oonee 50 kBT.

CoJuieHouabI 111 BO30Y:KI€HUS HOHOB

CrnenuanbHO TpeAHA3HAYCHHBIE WM  MOJATOTOBJICHHBIE  COJICHOUIBI ISt
paamoYacTOTHOTO BO30YXKICHHMsSI MOHOB B nuama3oHe 4dactoT Oosnee 100 k[ m
crocoOHbIe paboTaTh pu cpenHei MomHocT 6omnee 40 kBT.

CucreMbl reHepani YPaHOBOM IJ1a3Mbl

CHGI_[I/IEUIBHO HpeI[HaBHa‘IeHHBIC NIl 1OOoATrOTOBJIICHHBIC CHCTEMBI FeHepaHI/II/I
YPaHOBOMW TIa3MbI, KOTOPBIE MOTYT COJEPKATh BHICOKOMOIIHBIC TOJOCOBBIC HIIH
pacTpoBBIC 3JEKTPOHHO-TyYeBbIE NYIIKA C TepeAaBacMOll MOIIHOCTBIO Ha
MMIIIEHb Ooiee 2,5 kBT/cMm.

Cucrembl 111 00padOTKH KMAKOMETAJIMYECKOr0 YPaHa

CrnenuanbHO MpeaHA3HAYEHHBIE WM TOJTOTOBJIEHHBIE CHCTEMBI JIJIsi 00paOOTKH
KUJKOTO MeTajula JUIsl PAacIUIaBIIEHHOTO ypaHa WJIA YPaHOBBIX CIUIABOB,
COCTOSIIINE W3 TUTJIEH U OXJIaXKIAIOIIET0 000pyA0BaHUS ISl TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turaum u apyrue KOMIIOHEHTHI 3TOM CHUCTEMBI, KOTOPhIE BCTYMAIOT B KOHTAaKT C
pacIiaBJI€HHBIM YpaHOM WJIM YPaHOBBIMH  CIUIaBaMH, M3TOTOBJEHBI U3
KOPPO3UECTOUKNX M TEPMOCTOMKHX MAaTE€pPHAIOB WMJIU 3alllMIICHbI MOKPHITHEM W3
Takux MartepuayioB. [Ipuemiiemble MaTepuanbl BKJIIOYAIOT TAHTAJ, MOKPBITHIN
OKCHJIOM UTTpHUsl TrpaduT, rpa@uT, MOKPHITHIM OKHCIAMHU APYTUX PEIKO3EMETbHBIX
AIIEMEHTOB MJIU UX CMECSMHU.

Arperatsl 1Js coopa "'nmpoaykra' u ''XBOCTOB'' MeTa/LIMN4eCKOro ypaHa

Cneunaano MNpeaAHa3HAYCHHBIC WJIM TMOATIOTOBJICHHBIC arperarbl JAJIs c60pa
"mponykTa" M "XBOCTOB" UIsi METAUIMYECKOTO ypaHa B TBepAou ¢opme. IOTH
arperatbl JUisi cOopa M3TOTOBJECHBI W3 MAaTepHaliOB, CTOMKHUX K HarpeBy u
KOpPpO3UH, BbI3bIBAEMOW MapaMu METaUNIMYECKOTO ypaHa, TaKuX, Kak rpadur,
HOKpBITI:IfI OKCUAOM UTTpHUA, WJIIN TaHTAJ, WKW 3allIUIICHBI ITOKPBITUECM U3 TAKUX
MaTepuaoB.

Koxyxu pa3geanteabHOro MoayJist

[{uinHapuyeckue Kamepsl, ClieUalIbHO MPEJHA3HAYEHHbIE WM IIOJrOTOBJICHHBIE
JUIS  WCHOJB30BaHMS HA OOOTaTUTENBHBIX YCTAaHOBKAaX C  IJIa3MEHHBIM
pa3feneHueM, JUIsl IOMEUIEHHWs B HHMX WCTOYHMKA YpPAaHOBOH IJIa3Mmsbl,
PHEPreTHUUECKOTO COJEHOMWJA PaauoyacTOThl M KOJUIEKTOPOB 'mpoaykra" u
"XBOCTOB".
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5.9.

5.9.1.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Ot KOXKYXH HUMCHOT MHOXECTBO BXOOHBIX OTBepCTI/Iﬁ JJISL moagayu
AJIEKTPONTUTAHUS, COCAMHEHUH Au(QY3MOHHBIX HACOCOB, a TaKkKe JUIs
AUATrHOCTUKHU U KOHTPOJISI KOHTPOJIBbHO-U3MCPUTCIIbHBIX HpI/I60pOB. OHHU UMEIOT
MIPUCTIOCOOJICHUS JIJIST OTKPBITHS U 3aKPBITHSI, YTOOBI 00ECIICUHTh 0OCITYKHMBaHUE
BHYTPCHHUX KOMIIOHCHTOB W HM3TOTOBJICHBI M3 COOTBCTCTBYIOIIUX HCMAIHUTHBIX
MaTepUajoB, TAKUX, KaK HEPIKABEIOIAs CTAlb.

Cneuua.m,no npeaHasHa4YeHHbIC HJIHA MMOATrOTOBJICHHBIC CHUCTEMBI,
060py1103a}me H KOMIIOHCHTBI [J HCIHOJbB30BAHUA Ha YCTaHOBKax
IJCEKTPOMATrHUTHOI'O oﬁorameﬂnﬂ

BBOJHOE 3AMEYAHUE

[Ipu >7eKTPOMAarHUTHOM TPOLIECCE MOHBI METAITIMYECKOrO YpaHa, MOJy4YeHHbIE
MOCPEJICTBOM HMOHHM3allMM THUTaromero Mmarepuana u3 coneil (o0braHo UCly),
YCKOPSIFOTCS M TMPOXOAT 4Yepe3 MAarHuTHOE I0JIe, KOTOPOE 3aCTaBisieT HOHBI
pa3IMYHBIX H30TOINOB MPOXOAUTH MO PA3IWYHBIM HarpabiieHUsM. OCHOBHBIMH
KOMIIOHEHTaMH  3JICKTPOMAarHUTHOTO  W30TONMHOTO  Cemaparopa  SIBJISIOTCS:
MarHUTHOE TIOJIe ISl OTKJIOHCHWS/pa3/IelieHUsi HM30TOMOB HMOHHOTO ITy4Ka,
UCTOYHHKA MOHOB C €r0 CHUCTEMOHl YCKOpEHHS, U CHUCTeMBI cOopa OTIeNeHHBIX
WOHOB. BcromorarenbHbie CHCTEMBI Ui 3TOTO TPOIecca BKIIOYAIOT CHCTEMY
CHaOKEHUST MAarHUTHOW DOSHEprued, CHUCTEMbl BBICOKOBOJIFTHOTO IHTaHMA
UCTOYHMKA HMOHOB, BaKyyMHYIO CHUCTEMY W OOIIUPHBIC CHCTEMBbl XUMHUYECKOW
00pabOTKM  JJIi  BOCCTAHOBJIGHUS  TNPOJIYKTa W OYMCTKU/pEereHepanuu
KOMITOHEHTOB.

DJIEKTPOMarHuTHbIE CeNapaTopbl H30TONOB

DJIEKTPOMAarHUTHBIE CEMapaToOpbl U30TOMNOB, CIEHHMAIBHO MPEeIHA3HAYCHHBIC WU
MOJATOTOBJICHHBIE [UIS pa3leleHus HW30TONOB ypaHa, U O0OpylIOBaHUE U
KOMIIOHEHTBI JIJIsl 3TOT0, BKIIIOYAs:

a) Hcrounnku noHOB

CrenanbHO TpEIHA3HAYCHHBIE WM TIOJTOTOBIICEHHBIC OTHEIbHBIC WU
MHOTOYHCJICHHBIC HMCTOYHHUKH HOHOB ypaHa, COCTOSIIME M3 HMCTOYHHKA
mapa, HWOHH3aTOpa M  YCKOPUTENS TMy4yka, W3TOTOBJIICHHBIE U3
COOTBETCTBYIOIIUX MAaTEPHAJIOB, TaKWX, KaK IpaduT, Hep)KaBerOIIas CTalb
WIN MeJllb, U CIIOCOOHBIX oOecreynBaTh OOUINI TOK B My4dke MOHOB 50 MA
Wi OoJree.

b)  KomiekTopsl HOHOB

KonnekropHple mIacTUHBI, HWMEIOIIWE JBE WM Oojiee IENM H 1a3a,
CHelHabHO MpeIHa3HAYeHHbIE WJIU IMOATOTOBJICHHBIE UIsi cOOpa My4YKOB
MOHOB OOOTalIeHHOTO U OOEIHEHHOTO ypaHa W W3TOTOBJIICHHBIE U3
COOTBETCTBYIOILIMX MAaTEpHUajOB, TaKUX, KaKk rpaur Wi Hep)kaBeroas
CTalb.
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5.9.2.

5.9.3.

c)  BaxyyMmHbIe KOXyXHU

CHGI_II/IaHBHO Hpel[HaSHa‘IeHHBIC HMJIX ITIOATOTOBJICHHBIC BaKyyMHI:Ie KO)KYXI/I
JUISL  SJIEKTPOMAarHUTHBIX  CEMapaTopoB  ypaHa, M3TOTOBJIEHHBIE W3
COOTBGTCTBYIOH_[I/IX HCMAaIrHUTHBIX MaTepI/IaJIOB, TaKHX, KakK HepxcaBe}omaﬁ
CTaJb, U IpeHA3HaueHHbIC 17151 paboThl npu naBineHuu 0,1 [1a nom Hibke.

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH CIHCIUAIBHO MpEAHA3HAYCHBI JUIsI IOMEIICHHUS B HHUX
HNCTOYHHUKOB HOHOB, KOJIJ'IGKTOpHBIX IIJIaCTUH U BOJOOXJIAXKIACMBbIX
BKJIQJIBITIICH M MMEIOT MPUCTOCOOJIEHUS ISl COequHEeHUN TudPy3HOHHBIX
HAaCoOCOB H HpI/ICHOCO6HCHI/IH JUUIA OTKpI:ITI/I}I n SaKprTI/UI B [OeiiX
M3BJICYEHHS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarsuTHbI€ MOJTIOCHBIE HAKOHEYHUKH

CrenuanbHO TpenHa3HAUYCHHBbIE WM  TOATOTOBIICHHBIE  MarHUTHBIE
MOJIFIOCHBIC HAKOHCYHHUKH, UMCIOMUC AUAMCTP 601166 2 M, HCIIOJIb3YCMBIC
Ui 00ECTIEYeHUsT TTOCTOSTHHOTO MAarHMTHOTO TIOJSl B AJIEKTPOMAarHUTHOM
cermaparope H30TONOB W IAJid MNCPEHOCA MATrHUTHOI'O TIIOJIsL MCKAY
PacIIOIOKEHHBIMU PSZIOM CETapaTopaMH.

BbICOKOBOJIbTHBIE HCTOYHHKH MUTAHUS

CnenuanpbHO  TMpEIHA3HAYCHHBICE WM  IOJATOTOBJICHHBIE  BBICOKOBOJIbTHBIC
WUCTOYHUKM TUTAHUS [ MUCTOYHHKOB HOHOB, OOJIAJAIONIMe IMOJHBIM HabopoMm
CIIENYIONINX XapaKTePUCTHUK: MOTYT paboTaTh B HEMPEPHIBHOM PEXKHUME,
BbixogHoe HampspkeHue 20 000 B wnm OGosee, BeixomHo# Tok 1 A umu Gonee u
crabmmm3anus Hanpspkenus meree 0,01% B Tedenne 8 4acoB.

HcTouyHnky nuTaHus IJICEKTPOMArdHuTOoB

CrnenuanbHO TpeAHA3HAYCHHBIC WM MOJTOTOBJICHHBIC MOIIHBIC HCTOYHUKH
NUTAHUS TIOCTOSHHOTO TOKA JUI AJIEKTPOMAarHUTOB, OOJIAZAIONIUE ITOJHBIM
HaOOpOM CIICAYIONINX XapaKTEPUCTHK: BBIXOJAHOW TOK B HETPEPHIBHOM PEXHME
500 A wnu 6onee npu Hanpspkeanu 100 B unu 6onee, mpu cTabMiIn3auy M0 TOKY
niy HanpspkeHnto MeHee 0,01% B Teuenue 8 yacos.

YcTaHoBKM 1JIS NMPOU3BOACTBA TSKeJ0M BOIAbI, JediTepusi M JelTepueBbIX
coeIMHEHUl ¥ 000pydoBaHHEe, CHENHATbHO TMpeJHA3HAYEHHOEe WJIH
MOATrOTOBJICHHOE IJIfl TOI0

BBOJHOE 3AMEYAHHUE

Tspkemyro Bogy MOXKHO TTPOU3BO/INTH, UCIIONB3Ys pa3iiHyHbIe Mporecchl. OaHaKo
KOMMEPUECKH BBITOJHBIMU SIBIISIIOTCS J[BA TIPOIECCa:  MPOIECC H30TOMHOTO
oOMeHa Boabel U cepoBojaoposa (mporecc GS) m mporecc M30TOMHOTO OOMEHa
aMMHaKa ¥ BOJIOPOJIa.

ITpoiecc GS ocHoBaH Ha OOMEHE BOIOpOJAa M JCUTEPUS MEXAY BOJOW H
CEpPOBOJOPOJAOM B CHUCTEME KOJIOHH, KOTOpBIE S3KCIUTYaTUPYIOTCS C XOJOJHOM
BEpXHEH CEeKIMeN U ropsueil HIkHel cekuueil. Boma TedeT BHU3 1O KOJIOHHAM, B
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TO BpeMs KaK CEPOBOJIOPOIHBIN ra3 MUPKYIUPYET OT AHA K BEPIIMHE KOJOHH. JlJis
COJICUCTBUS CMEIIMBAHUIO Ta3a M BOJbl HCIOJIB3YETCS P JbIPYATHIX JIOTKOB.
Jenrepuil nepeMelnaeTcs B BOAY IIPU HU3KHUX TEMIIEpaTypax U B CEPOBOAOPOJ
IIpH BBICOKUX Temriieparypax. OoOoraieHHble JeiTepueM ra3 uin Boja yAaIsioTcs
13 KOJIOHH MEPBOM CTYNMEHH Ha CTHIKE FOPSYUX U XOJOJHBIX CEKIUU, U MPOLECC
MOBTOPSIETCSI B KOJIOHHAX cleayromie crymenu. [Ipoaykr mociemneit ¢asbr -
Boia, obOoramieHHas aeitepueMm 10 30%, HampaBiseTcs B TUCTHILIISITHOHHYIO
YCTAHOBKY JUIsl IPOU3BOJACTBA PEAKTOPHO-YMCTOW TsHKENOM Boawl, T.e. 99,75%
OKHUCHU JEUTEpHUsL.

B nponiecce o6MeHa Mex1y aMMHUAaKOM U BOJIOPOJOM MOKHO M3BJIEKATh JCUTEpUIA
W3 CHHTE3-ra3a MOCPEJACTBOM KOHTAKTa C >KUJIKUM aMMHUAKOM B MPUCYTCTBUU
kartanu3atopa.  CuHTe3-ra3 mojaercss B OOMEHHBIE KOJOHHBI M 3aTeEM B
aMMUaYHbIM KOHBepTep. BHYTpHU KOJOHH ra3 moJHHUMAETCS OT JIHA K BEpLIMHE, B
TO BpeMs Kak >KUJKUHA aMMHaK T€4eT OT BEPIIMHBI KO AHY. JlelTepuil B CUHTE3-
ra3e JMIIAETCS BOJOPOJA M KOHIICHTPUPYETCS B aMMHUaKe. AMMHAK MOCTYHAET
3aTeM B YCTAaHOBKY /Ui KpEKHMHIra aMMHaka Ha JHE KOJOHHBI, TOTJa Kak ra3s
coOupaercs B aMMHauYHOM KOHBEpTEpe Ha BepiiuHe. Ha mocienyrommx CTymeHsx
MPOUCXOIUT JalibHelInee oOoramieHre, U MyTeM OKOHYATEeNbHOM AUCTUIUIALUN
MPOU3BOJUTCSl PEAKTOPHO-UYMCTas Tskenass Boaa. llomaya cuHTE3-raza MOXKET
OBITH OOECcTIeYeHa aMMHUAYHOM YCTAHOBKOM, KOTOpasi B CBOIO OYEPE/Ib MOXKET OBITh
COOpY’KE€HAa BMECTE C YCTAaHOBKOW /Il NPOU3BOACTBA TSKEIOHW BOABI NYTEM
M30TOMHOIr0 oOMeHa aMMuaka U Bojopona. B mporecce aMMuauHO-BOIOPOIHOTO
oOMeHa B KauecTBE HCTOYHUKA HWCXOJHOTO JEUTepus MOXKET Takke
MCIOJIb30BaThCs O0bIUHAS BOJA.

MHorue npeaMeThl KIYeBOro 000pyIOBaHUS ISl YCTAHOBOK MO TPOU3BOICTBY
TSDKEJIOW BOJIBI, HMCIOJB3YIOIMX mpouecchl GS uiam aMMHadYHO-BOJIOPOJAHOTO
oOMeHa, IIMPOKO PACHPOCTPaHEHBI B HEKOTOPBIX OTPACISIX HE(PTEXMMHUECKOMH
MPOMBIIIJICHHOCTH. Oco0eHHo 93TO KacaeTcsi HEOONbIINX  YCTAaHOBOK,
ucnons3ytonmx mnporece GS.  OnHako HEMHOTHE MPEAMEThl 000pYHAOBaHHS
SBISIIOTCS cTaHaapTHbiMU.  [Ipomeccst GS M amMMHaYHO-BOAOPOAHOTO OOMEHA
TpeOyIOT 00pabOTKH OONBIIUX KOJUYECTB BOCILIAMEHSIONINXCS, KOPPO3SUOHHBIX U
TOKCUYHBIX JKUIKOCTEH MpH TMOBBbIIEHHOM JaBieHUH. COOTBETCTBEHHO NpHU
pa3paboTKe CTaHAApTOB MO MPOSKTUPOBAHUIO M DKCIUTyaTAllMH JJisi YCTAHOBOK W
00Opy/nOBaHuUs, HCIONB3YIOIIUX H3TU MPOLECCH, CIEAYeT YIENSITh OOJbIIOoe
BHUMaHHE TION0OPYy MAaTepuajoB U WX XapaKTePUCTUKaM C TEeM, YTOOBI
00€eCIeunTh JJIUTEIBbHBIN CPOK CIYXKOBI PU COXPAaHEHUH BBICOKOW 0€3011aCHOCTH
u HagexxHoctd. Ormpenenenue MacmTaboB 00YCIIOBIMBAETCS TJIaBHBIM 00pa3oM
COOOpaKEHUSIMU SKOHOMHUKH U HEOOX0AMMOCTH. TakuM 00pa3om, OOJbIas 4acTh
MpPEeIMETOB OO0OpYMOBAaHUS HW3TOTOBISETCS B COOTBETCTBUM C TpPeOOBaHUSIMU
3aKa3zyuKa.

Hakonen, crnemyer oTmeTuTh, yTO Kak B mpouecce GS, Tak u B mporecce
aMMHa4YHO-BOJIOPOAHOTO OOMEHa, MpPEeaMEThl 00OpYAOBaHMs, KOTOpBIE TIO
OTACIIBbHOCTU HE MpeaAHa3HAYCHbI 501050 IIOATOTOBJICHBI CIICIHNAJIBHO JJIA
MMPpOU3BOACTBA TSOKEI0U BOAbI, MOTYT COGI/IpaTLCH B CHCTCMBI, CICIHAIBHO
npeaHa3HAuYCHHBIC WM TIOATOTOBJICHHBIC [UIS TIPOHM3BOJCTBA TSDKEIOH BOJBIL.
[IpumepamMu Takux CHCTEM, NPUMEHSIEMBIX B OOOUX Tpoleccax, SBISIOTCS
crcTeMa KaTaJTUTHYECKOT0 KPEKUHTa, MCIIOJIb3yeMas B Ipoliecce 0OMeHa aMMHaKa
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6.1.

6.2.

6.3.

6.4.

U BOJOpOAa, M JUCTWUISIIUOHHBIE CHUCTEMbI, HCIOJIb3yeMble B MpoLEecce
OKOHYATEJIbHOW KOHUEHTPALMKU TSKEIOM BOJIbI, TOBOIAIICH €€ 10 YpOBHS
PEaKTOPHO-YUCTOM.

[IpenMeTsl  00OpYIOBaHHS, KOTOpPHIC CIENUAIBHO IPEIHA3HAYCHBI WM
IIOATOTOBJICHBI IS HpOI/I?)BOI[CTBa TSI)KGJIOﬁ BOIbI HYTGM HCITIOJIBb30BaHUA JII/I60
mporecca oOMeHa BOJBI M CEpOBOAOPOJA, JHOO Tpoliecca oOMEeHa aMMHaka U
BOJIOPO/Ia, BKJTFOYAIOT:

Boxo-cepoBogopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, H3TOTABIIMBAEMbBIC U3 METKO3EPHUCTOHN YIIIEPOAUCTON CTATH
(mampumep, ASTM AS516), nuamerpom ot 6 M (20 dpyroB) 10 9 M (30 dpyros),
KOTOpBIE MOTYT SKCIUTyaTUPOBAThCS MPH AaBJICHUU CBbIlIE WKW paBHOM 2 Mlla
(300 ¢yHT/KB. mOI0MIM) W MMEIOT KOPPO3HMOHHBIA JOMYCK B 6 MM WM Ooublie,
CHelHabHO MpeJIHa3HaYeHbl WJIM TOJATOTOBJICHBI [UISI MPOU3BOJCTBA TSKEION
BOJBI IyTeM HCIIOJIB30BAaHUS Mpollecca HM30TOMHOIO oOMeHa BOIBI H
CEepoBOIOPO/A.

I'azonyBKM U KOMIIpeccopbI

Onnocrynenvarsie, ManoHamnopueie (T.e. 0,2 MIla umun 30 ¢yHT/KB. Iroiim)
LEHTPOOEKHbIE Ta30JyBKU WM KOMIIPECCOPHI [Tl IUPKYIISIUN CEPOBOIOPOIHOTO
raza (T.e. rasa, comepxamiero 6omnee 70% H,S), cnenuanbHO MpenHa3HAYCHHBIC
WIM TOATOTOBJICHHBIE IJISi MPOM3BOACTBA TSKEJION BOJBI MyTEM HCIOJb30BAHUS
mporecca 0OMeHa BOJABI M CEPOBOAOPOJA. ITH Ta30AyBKH WU KOMIIPECCOPHI
MMEIOT ~ MPOM3BOAMTENBHOCTD,  NPEBBHIIAONIYI0  HMIA  PaBHYlO 56 M/cC.
(120 000 SCFM) mpu »sKcIUTyaTallid TMOJl JaBICHUEM, MPEBBIMIAIONIUM WU
paBabpiM 1,8 MIla (260 ¢yHT/KB. mroiiM) Ha BXoze, M CHa0XEHBI CATHbHUKAMH,
yCTOMUYMBBIMHU K Bo3aeicTBUIO H)S.

AMMHA4YHO-BOAOPO/IHbIE 00MEHHbIE KOJOHHBI

AMMHaYHO-BOJIOPOJIHBIE OOMEHHBIE KOJIOHHBI BBICOTON OoJjiee Wi paBHOH 35 M
(114,3 ¢yroB) nuamerpom ot 1,5 m (4,9 dpyroB) no 2,5 m (8,2 dpyroB), KoTOpHIE
MOTYT 3KCIUIyaTHpOBaThbCsl MOJ ~ JaBieHWeM, mpesplmatomum 15  Mlla
(2225 hyHT/KB. q101M), CTIEMAIBHO MPEIHA3HAYEHHBIE WU TTOATOTOBJICHHBIE TSI
MIPOM3BOJICTBA TSKEJION BOJABI IMyTEM HCIOJIb30BAHUS Ipoliecca 0OOMEHa aMMHaKa
U BOAOPOJA. OTH KOJOHHBI MMEIOT TAaKKe II0 MEHBIIEH Mepe OIHO
O0TOOPTOBAaHHOE OCEBOE OTBEPCTUE TOTO K€ AMAMETpa, YTO M IWIMHApPUYECKas
4acTbh, 4€pe3 KOTOPYIO MOTYT BCTABJIATHCA WM BBIHUMAThCS BHYTPEHHHE 4aCTU
KOJIOHHBI.

BHyTpeHHl/le YaCTU KOJOHHBI H CTYIICHYATBIC HACOCHI

BHyTpeHHHe 4acTM  KOJOHHBI W  CTYNEHYAThle  HACOChl,  CIEHHAIBHO
IIpeIHa3HAYEHHBIE WU TIOJrOTOBJIEHHBIE /711 KOJIOHH Ul IPOU3BOACTBA TSXKEJION
BOAbl IIYyTEM HCIOJIb30BaHUSA TIpOIlecCa aMMHAYHO-BOJOPOJAHOIO OOMEHa.
BHyTpeHHHE 4YacTH KOJOHHBI BKJIKOYAIOT CIELUAIbHO IpEIHAa3HAYEHHBIE
KOHTaKTOpbl MEXAY CTYNEHSMH, COJCHCTBYIOIIME TECHOMY KOHTAKTy ras3a u
xuakoctu. CrTyneHuaTble HAcCOChl BKJIIOYAIOT CIELHUAIBHO IpEAHA3HAYEHHBIE
MOTPY>KA€MbI€ B JKMJIKOCTb HACOCHl JUISl LUPKYJALMH >KUAKOTO aMMHakKa B
npenenax 00bemMa KOHTAaKTOPOB, HAXOAAIIMXCS BHYTPHU CTYIIEHEH KOJOHH.
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6.5.

6.6.

6.7.

YcTraHOBKH AJ14 KPE€KHHIa aMMHaKa

YCTaHOBKM I KPEKHMHIa AaMMHaKa, OJKCIUIyaTUPYEMbIE IIOJ JaBICHUEM,
npeBblmaomuM  win - paBHeIM 3 MIla (450 ¢yHT/KB. a1oiiM), cHenuagIbHO
MNpeaAHa3HAYCHHBIC WJIW TOATOTOBJICHHBIC IJIA IIPOU3BOACTBA TSDKEIIOU BOJBI ITYTCM
UCTIOJIB30BaHUS TPOIIECCa U30TOMTHOTO OOMEHa aMMHaKa U BOJIOPOIA.

HNudpaxkpacHble aHATIU3ATOPBI NOIVIOLEHUSA

WndpakpacHple aHAIM3aTOPHl HOTJIOIIECHHS, CIIOCOOHBIE OCYIIECTBISATH AHAIN3
COOTHOILIEHUS] MEX1y BOJOPOJIOM M JIEHTEpHEM B pPeaJbHOM MacuITa0e BPEMEHH,
KOI'Zla KOHIEHTPALMH AEUTEPHsI paBHBI UM NpeBbiatoT 90%.

Karanutnueckue nmeun

Karanurrueckne medd Juisi mepepadOTKH OOOTAIlleHHOTO JEWTEPHEBOrO Ta3a B
TSOKEIIYIO BOAY, CHEIHATbHO TPEJHA3HAUYCHHBIE WM MOATOTOBJICHHBIC IS
MPOW3BOJICTBA TSDKEJIOW BOABI IyTEM HCIOJB30BaHUS IPOIEcCa H30TOITHOTO
oOMeHa aMMHaKa ¥ BOJIOPO/IaA.

YcTaHOBKM AJIi  KOHBEPCHMHM YpaHa M o0opyAoBaHHMe, CHElHAJbLHO
NpeAHa3HAYeHHOe HJIM MOAT0TOBJICHHOE /Il 3TOr0

BBOJHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax JUisi KOHBEPCHM ypaHa MOXKET OCYILECTBIATHCS OIHO
WJIM HECKOJIBKO MPEBPALIEHUI U3 OJTHOIO0 XMMHYECKOr0 M30TOIA ypaHa B APYIOH,
BKJIIOUAsi: KOHBEPCHIO KOHLEHTPAaToB ypaHoBo# pynabsl B UOs, konBepcuto UOs B
UO,, konBepcuto okucerd ypana B UFs umu UFg, xouBepcuto UFs B UF,
kouBepcuto UF¢ B UF4, xouBepcuro UF4 B MeTammmyeckuil ypaH U KOHBEPCHIO
dropunoB ypana B UQO,. MHorue KitoueBble KOMIIOHEHTHI 00O0pYIOBaHUS
YCTAaHOBOK JUISl KOHBEPCHM YypaHa XapakKTEepHbl [JIsI HEKOTOPBIX CEKTOPOB
XUMUYECKOH  00pabaThIBaIONMIE  MPOMBIIIJIECHHOCTH. Hanpumep, Buabl
000pyIOBaHUs, UCHOJB3YEMOT0 B 3THX IPOLECCaX, MOTYT BKJIIOYATh: IEYH,
KAapyCeJIbHbIE II€YH, PEAKTOPBl C TCEBIOOKMKEHHBIM CIIOEM KaTajll3aTopa,
KAapOBbIE PEAKTOPHBbIC OAalllHU, >KUIKOCTHBIE LEHTPUPYTH, IUCTHIUIALNOHHBIC
KOJIOHHBI U YKUJKOCTHO-)KUJKOCTHBIE JKCTPAKIIMOHHBIE KOJOHHBL. OnHaKo He
MHOTHE KOMIIOHEHTbI 000py/I0BaHUs UMEIOTCS B "TOTOBOM BHJE"; OOJBIIMHCTBO
U3 HUX JIOJKHBI OBITH MOJTOTOBJIEHBI COrNIAaCHO TPeOOBaHUSAM M crienU(UKAIIIM
3aKa3yuKa. B HekoToppix ciydasx TpeOyeTcss YUMTBHIBATh CIICHUAIbHBIC
MPOEKTHbIE M KOHCTPYKTOPCKHE OCOOEHHOCTH [UISl 3alUThl OT arpecCHUBHBIX
CBOWCTB HEKOTOPHIX U3 oOpabarbiBaeMbix xumuyeckux BemiectB (HF, Fy, CIF; u
bTopuasl ypana). Hakonen, cieayeT OTMETUTh, YTO BO BCEX Mpoleccax
KOHBEPCHH ypaHa KOMIOHEHTHI 00OPYAOBaHUs, KOTOPHIE OTAEIBHO CIIEIHAIBHO
HE MpeIHa3Ha4YeHbl WJIM TOJATOTOBJIEHBI A KOHBEPCHM YypaHa, MOTYT ObITh
O0OBEIMHEHBI B  CHUCTEMBI, KOTOpBIE CHEIHMAJIbHO MpeaHa3HAYCHBl WM
MOATOTOBJIEHBI ISl HCIIOJIB30BAHUS B LEISX KOHBEPCUM ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CnenuajibHO mNpeJHA3HAYEHHbIe WJIM MOATOTOBJIECHHbIE CHCTEMBI IS
KOHBEPCHUM KOHIIEHTPaToB ypaHoBoii pyasl B UO3

[NHOACHUTEJIbBHOE 3AMEYAHUE

KonBepcusi koHueHtpatoB ypaHoBod pynbl B UO3; MOXET OCYIHIECTBISATHCS
CHayvajga MOCPEACTBOM pAaCTBOPEHHUS PYyAbl B a30THOW KHUCIOTE U SKCTPaKLIUU
OYHIICHHOI'0 TreKCcarujpara ypaHWIJUHUTPpATa ¢ IOMOIIIBIO TAKOI'0 paCTBOPUTCIIA,
Kak TpuOyTtui ¢gocdar. 3aTem rekcarugapar ypaHWIIUHUTpaTa mpeodpaszyeTcs B
UO; 160 mOoCpeacTBOM KOHIEHTpAMU M JACHUTPAIMH, JIMOO IOCPEICTBOM
HeNTpaau3anuu ra3000pa3HbIM aMMHAKOM JJIsl TIOJYYEHHs JuypaHaTa aMMOHHUS C
nocyenyronieit GuabTpauei, Cynkon 1 KaTbIIMHUPOBAHUEM.

CrnenuajbHO TpeJHA3HAYEHHbIe WJIM TMOATOTOBJIEHHbIe CHCTEMbI ISl
konBepcun UO; B UFg

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UO; B UFg MOXET OCYHWECTBISITECA  HEMOCPEICTBEHHO
dTopupoBanueM. Jlis mporecca TpeOyeTcss HCTOUYHUK Ta3000pa3Horo ¢ropa Uiu
TpeX(TOPUCTOTO XJIOpa.

CrnenmajbHO TpeIHA3HAYEHHbIe MJIH TOATOTOBJIEHHbIE CHCTEMbI sl
kouBepcun UO; B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO3; B UO; MOXKET OCYIIECTBIATHCS MOCPEACTBOM BOCCTAHOBIICHUS
UO3 ra3000pa3HbIM KPEKHHT-aMMHUAKOM HITH BOJIOPOIOM.

CnenuajibHO MNpeJHA3HAYEHHbIe WJIM TMOATOTOBJIECHHbIE CHCTEMBI IS
kouBepcun UO; B UF4

[MOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UF4 Moxer ocymecTBiasaTecs nocpeactsom peakuuun UO; ¢
razoo6pasasiM propucteiM Bosopoaom (HF) mpu temmneparype 300-500°C.

CneunajJbHO TIpeJHA3HAYEHHbIC WJIM TOArOTOBJIECHHbIE CHCTEMbI ISl
kouBepcun UF4 B UF;

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF,4 B UF¢ ocyniecTBiseTcss mOCpeaCTBOM 3K30TEPMUYECKON PEaKIUU
¢ ¢TopoMm B peaktopHoil OamHe. UFs KOHAEGHCHpYyETCS W3 TOpSYMX JIETYYHX
ra3oB IOCPEACTBOM NPOIYCKAHUS IIOTOKAa ra3a d4epe3 XOJIOJHYIO JIOBYIIKY,
oxnaxaeHHyro o -10°C. Jlns mporecca TpeOyercs MCTOYHHK Ta3000pa3HOTO

dropa.
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7.6.

7.7.

7.8.

CnenuajibHO mNpeJHA3HAYEHHbIe WJIM MOATOTOBJIECHHbIE CHCTEMBI IS
kouBepcun UF4 B MeTassimueckunii ypan

[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF4; B Meramuinueckuil ypaH OCYIIECTBISIETCS IMOCPEICTBOM €TI0
BOCCTAHOBJICHUSI MarHueM (KpyIHBIC MapTHUH) WK KajbllieM (MaJible MapTHH).
Peakiust ocymiecTBisieTcsl MpHU TEeMIEpaTypax BbIIIE TOYKU IUIABICHHUS ypaHa

(1130°C).

CrnenyajbHO TpeIHA3HAYEHHbIe MJIH TOATOTOBJIEHHbIE CHCTEMbI sl
konBepcun UFg B UO;

[MOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFg B UO,; MOXKET OCYHIECTBISITECA MOCPEACTBOM OJHOTO M3 TPEX
npoueccos. B nepsom npouecce UF BoccranaBnuBaetcs u rugponusyercs B UO;
C MCIOJIb30BaHUEM BOJIOposia U mapa. Bo Bropom mpornecce UFg ruaponusyercs
pacTBOpPEHUEM B BOJE, ISl OCAKICHHUS TUypaHaTa aMMOHHUS JJOOABIISETCS aMMHUaK,
a nuypanat BocctanaBiuBaercs B UO; Bomopoaom npu temneparype 820°C. Ilpu
TperbeM mnporecce razoodpasusie UFg, CO, m NH; cmemmBaioTcss B BoJe,
ocakaasi ypaHWIKapOOHAaT aMMOHHUS. Y paHUIKapOOHAT aMMOHHSI CMEIIUBAETCS C
napoM u BogoponoM npu temneparype 500-600°C ms npousBoactsa UO,.

Konsepcus UFs B UO, yacto ocymiecTBisercs Ha NIEPBON CTYIIEHH YCTaHOBKHU 10
M3TOTOBJICHUIO TOIUIMBA.

CneunajJibHO TIpeJHA3HAYEHHbIC WJIM TOArOTOBJIECHHbIE CHCTEMbI ISl
kouBepcun UFq B UF,

[MOACHUTEJIbHOE 3AMEYAHUE

KonBepcus UFg B UF4 ocymecTBiagercss MOCPEeICTBOM BOCCTAHOBJICHUS
BOJIOPOJIOM.
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