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[JononHntenbHbIn NpoTokon K CornaweHunto
mexay Pecnyonukon Kyba n MexxgyHapogHbIm
areHTCTBOM NO aTOMHOW SHEPINM O NPUMEHEHNU
rapaHTun B cBA3M ¢ [JoroBopoOM O 3arnpeLieHnm
SaepHoOro opyxus B JlatuHckon Amepuke um
Kapunbckom 6accenHe n [JoroBopom o
HepacnpocTpaHeHUN 90EPHOro OPYXUS

1. Tekcr HononnutensHoro mpoTokona Kk Cormamenutro Mexnay PecmyOmukoit Kyba u
MesxayHapoJHBIM areHTCTBOM 10 aTOMHOW YHEPTUH O IPUMEHEHUH TapaHTHH B CBsI3H ¢ JloroBopoM o
3ampeIIeHud sSaepHoro opyxus B Jlatuackoit Amepuke m Kapubckom 6acceiine u [loroBopoM o
HEPACIIPOCTPAHEHNH AIEPHOTO OPYKHsI BOCHPOM3BOAUTCA B MPHJIOKEHHH K HACTOSIIEMY JOKYMEHTY
Ut MHQOpPMAIMK BCeX 4ICHOB. JIOMOTHUTENBHBIN MPOTOKOMI ObUT 0400peH COBETOM YHPaBIIAIOLINX
9 centsiops 2003 roma. On 66Ut moamwcan 18 centsops 2003 roxa.

2. B coorBerctBUM co crarheil 17 J|OMONMHUTENBHOTO MPOTOKONA OH BCTYHMWJI B CHIYy 3 HIOHS
2004 roma, B meHb, Koraa ATEHTCTBO THONy4dnio oT KyObl MMCHbMEHHOE YBEIOMIJICHHE O TOM, YTO

3aKOHOAATCIbHBIC W/WIn KOHCTUTYHHOHHBIC TpC6OBaHI/I$I KY6LI, H€06XOI[I/IMI>I€ AJid BCTYIUJICHUSA B
CHUJITYy, BBIIIOJTHCHBI.

! Bocipousseneno B noxymente INFCIRC/633.
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INFCIRC/633/Add.1
Annex

JTOMOJHUTEJBHBINA MTPOTOKOJI K COT'JIAIIEHATO
MEKJIY PECITYBJIIMKOM KYBA U MEJKJIYHAPO/JHBIM ATEHTCTBOM I1O
ATOMHOM SHEPTUH O IPUMEHEHUU TAPAHTUM B CBSA3U C JIOTOBOPOM O
SATIPEIIEHAHA SIIEPHOTI'O OPYKHS B JATUHCKOH AMEPUKE U KAPUBCKOM
BACCEHMHE U TOTOBOPOM O HEPACITPOCTPAHEHMM SAJIEPHOT'O OPYKUS

[MPUHNUMAA BO BHUMAHUE, uto Pecnybnuka Kyba (B manbHelneM uMeHyeMas
“Ky6oii”) m MexayHapogHoe areHTCTBO [0 aTOMHOW SHEpPrud (B JaJbHEHWIIEM HMEHYyeMoe
"AreHTCTBOM") ABIIAIOTCS yuyacTHUKaMu CorJaleHus 0 TPUMEHEHNH TapaHTHi B CBs3H ¢ JloroBopoM
0 3ampernieHuu saepHoro opyxus B Jlarnackoir Amepuke 1 KapuOckom Oacceitne n JloroBopom o
HEPACIPOCTPAHESHUH SITICPHOTO OpYXkus (B MalbHelIIeM nMenyemoro "CoriameHiueM o TapanTusx'),
KOTOpoe BeTynuiio B cuity 3 uroHs 2004 rofaa;

YUUTBIBASI xenanne MeXIyHApOIHOTO COOOIIECTBA eIe 0oJiee YKPEIIUTh PEKUM SIIEPHOTO
HEPACIPOCTPAHEHUSI IMyTEM TMOBBIIICHUS JEHCTBEHHOCTH W 3()(PEKTHBHOCTH CHCTEMBI TapaHTHI
ATeHTCTBA,;

HAIIOMUWHAS, 4ro ATEHTCTBO TP OCYIIECTBICHWW TapaHTUH JODKHO YUYHUTHIBATh
HEOOXOMUMOCTh:  H30eraTth CO3J@HUS MPEMATCTBUH OKOHOMHUYECKOMY U TEXHOJIOTUYECKOMY
pasBututo KyObl miin MeXIyHApOAHOMY COTPYIHUYECTBY B O0JIACTH MUPHOU SJICPHON JNEATEIbHOCTH;
COOJTI0IaTh MEWCTBYIONINE TIOJOKECHUS B OOJACTH OXpaHBI 3IOPOBBS, 0E30MaCHOCTH, (PU3NIECKOM
3alUThI, & TAKXKe JPyrue JeHWcTByronue TpeOoBaHUs 0E30MacHOCTU W TpaBa OTIENbHBIX JIUI], U
MPUHUMATH BCE MEPHI TI0 3alIMTe KOMMEPYECKHX, TEXHOJIOIHYSCKUX U TPOMBIIIICHHBIX CEKPETOB, a
TaKKe JPYroil KOHGUACHIIUAIEHOW HH()OPMAIUH, KOTOpasi CTAHOBUTCSI €My U3BECTHOI;

ITPUHHMA S BO BHUMAHMUE, 4ro gacToTa mpoBeaeHUS U HHTCHCUBHOCTh MEPOIIPHUATHH,
yKa3aHHBIX B HactosmeMm IIporokone, OyayT TONACPKHBATBCS HAa MHHUMAIBHOM YPOBHE,

COOTBCTCTBYIOILEM LICJIU MOBLIIICHUA HCﬁCTBCHHOCTH u 3(1)(1)6KTI/IBHOCTI/I l"apaHTI/Iﬁ AI‘CHTCTBa;

HACTOSIIMM Ky6a u ATEHTCTBO COTJIACHIINICH O HHKECIICTYIOIIEM:



CBs3b MEXIY HACTOALIIUM ITPOTOKOJIOM U COT'JIAINIEHUEM O 'APAHTUAX

Cratbs 1

[Tonoxxennst CornameHus 0 TapaHTHUAX IPUMEHSIOTCS K HacTosimeMy [IpoTokoiy B TOi Mepe, B
KaKoi OHU COOTBETCTBYIOT MOJIOKEHHUAM HacTosmero [Iporokona u coBMecTHMBI ¢ HUMU. B ciydae
MPOTUBOPEUMST MEXKAY MonoxkeHussMU CorjialleHus O TapaHTUSX U TIOJOXKEHUSMU HACTOSIIETO
[IpoTokona npuMeHsIOTCS ON0KeHUs HacTosero [IpoTokona.

HPEJOCTABJIEHUE NTH®OPMAILIUU

Cratpg 2

a. Ky0a npenocraBnser AreHTCTBY 3asiBICHHE, COACpIKaIlee:

i)

vi)

O6miee ommcanne U UHGOPMAIIHIO, YKA3BIBAIOIIYI0 MECTO MPOBEACHUSI OTHOCSIIUXCS K
SIIEPHOMY TOTUIMBHOMY IIUKITY HAYYHO-HUCCIEA0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, HEe CBA3aHHBIX C SAEPHBIM MaTEPHAIIOM, OCYIIECTBISEMBIX TAe-THO00, KOTOpBIS
(bMHAHCHPYIOTCS, TOJMYYMJIN KOHKPETHOE pa3pelieHHe WIH KOHTPOJIUPYIOTCS WU
OCYIIECTBIISIOTCS OT MeHU KyOhl.

OmnpeneneHHyl0 ATEHTCTBOM Ha OCHOBE OXKUIAEMOIO MOBBIIICHUA JEHCTBEHHOCTH HIN
s pexTHBHOCTH U cornacoBaHHylo ¢ KyOol mHpopmanuio o Kacaromieiicst rapaHTHi
9KCIUTyaTallUOHHOM JIEATENPHOCTH Ha YCTaHOBKAX M B MeCTaX  HAaXOXICHHUS BHE
YCTaHOBOK, I'/I¢ OOBIYHO HUCTIONB3YETCS SACPHBIH MaTepHal.

OO1ee onrcaHue KaXI0ro 37aHNs Ha KOKIOW TUIONIAIKEe, BKIIOYas €ro UCIOJIb30BaHuE,
M, €CJIM 3TOT0 HEAOCTATOYHO - ONHMCAHUE €r0 COJEPKUMOr0o. ITO ONKCAHWE BKIIOYAET
KapTy Tako# IUIOIAJIKH.

Onwucanne wMacmrabda orepanuii sl KOKIOTO MecTa HaxXOXKICHHS, HMEIOIIEro
OTHOIIIEHUE K JIeATeIbHOCTH, YKa3aHHOU B [Ipunnoxenuu I k HacTosimemy IIpotokody.

Wndopmanuio, yKa3bplBaIOIIYI0 MECTO HAaXOXKICHHS, DKCIUTyaTallHOHHOE COCTOSHUE WU
OIICHOYHBIE TOJOBBIE TIPOM3BOJCTBEHHBIE MOIIHOCTH YPAaHOBBIX PYIOHHKOB U
000raTUTENBHBIX YCTAHOBOK U TOPUEBBIX 00OTaTUTENBHBIX YCTAHOBOK U CYIIECTBYIOIINI
rofoBoi 00BbEM IMPOU3BOJACTBA TaKUX PYAHHUKOB M OOOTATHTENBHBIX YCTAHOBOK IS
Ky0w1 B nienmom. Kyba mpenocrapisieT mo 3anpocy ATeHTCTBa JaHHBIC O CYIIECTBYIOIIEM
TOJJOBOM 00BEMEe MPOM3BOJICTBA OTACIHFHOTO PYIHHUKA MIM 00OTaTUTENbHON YCTaHOBKH.
[IpenocraBnenue 3Toii HHPOpPMaLK HE TpeOyeT BeACHMSI MOAPOOHOTO y4eTa sIIEpPHOTO
MaTtepuaa.

WudopmaIiinio 0OTHOCUTENBHO HCXOIHOTO MaTepraa, KOTOPBIH ele He JOCTUT COCTaBa U
YHCTOTHI, KOTOPBIE ICNAIOT €r0 MPUTOIHBIM JIJIsl U3TOTOBJICHHUS TOTUTHBA UIIM H30TOITHOTO
o0oraIteH s, BKIIIOYAKOIIYIO:

a) KOJIMYECTBA, XUMHYECKUH COCTaB, WCIIOJB30BAHUE WM MPEIIoaracMoe
UCIIOJIb30BaHHE TAKOTO MaTepralla, HE3aBUCHMO OT €r0 SIEPHOTO WM HESIIEPHOTO
UCIIOJIb30BAHUs, I KaXJIOT0 MecTa HaxoxjeHus Ha KyOe, B KOTOpoM Takoi
MaTepuan MPUCYTCTBYET B KOJIHMYECTBAX, MPEBBIMAIOIINX JECATh METPUUECKUX
TOHH ypaHa W/WIMA JBaalaTh METPUYECKUX TOHH TOPHS, a JUIS JPYTUX MECT
HaXOXKJICHUS € KOJMYEeCTBAMU OoJiee OJHOM MeTpHYEecKOH TOHHBI - oOlIiee
komuecTBO i1l KyOBl B 11€510M, €l 3TO 00IIiee KOJMYECTBO MPEBHIIIAET JIeCSTh
METPUYECKUX TOHH ypaHa WIH JBaJlaTh METPUYECKUX TOHH TOPHSL.
IIpenocrapienne 31Ol WHpOpMaNUu HE TpeOyeT BEACHHUS IMOAPOOHOTO ydeTra
SJICPHOTO MaTepuaa;



vii)

viii)

b) KOJINYECTBa, XUMHUYECKUH COCTaB M MYHKT HAa3HAYEHUS KaXIOW HSKCIIOPTHOU
nmoctaBku u3 KyObl Takoro martepuana JUisi KOHKPETHBIX HESJICPHBIX LEICH B
KOJIMYECTBAX, MPEBBIIIAIONIHX

1)  mecsaTh METPUYECKHX TOHH YpaHa, WX I MOCIEA0BATENbHBIX AKCIIOPTHBIX
MOCTaBOK ypaHa u3 KyObl B 0IHO M TO K€ TOCYJapCTBO, KaXKAas U3 KOTOPhIX
MEHEE JIECATU METPUYECKUX TOHH, HO CYMMa KOTOPBIX IMPEBBIIIACT AECITh
METPUYECKUX TOHH B TE€UEHHE I'0/1a;

2) NBaIaTh METPUYECKUX TOHH TOPHSA, WIH IS TOCIEAOBATEIbHBIX
JKCIIOPTHBIX TOCTAaBOK Topusi W3 KyObl B OIHO M TO ke TOCYIapCTBO,
KaKIas W3 KOTOPBIX MEHee IBaIlaTH METPHYCCKHX TOHH, HO CyMmMMa
KOTOPBIX MPEBHIIIAET ABAANATh METPUUECKUX TOHH B TEUCHHE T0O/Ia;

c) KOJIMYECTBa, XUMHUYECKUI COCTaB, MECTO HAXOXICHHS B HACTOsILEEe BpeMs U
HCIIOJIb30BAaHUE WM MPEANOJaraeMoe HCIOJb30BaHUE KaXJAOW HMIIOPTHON
nmoctaBku Ha KyOy Takoro marepmana aisi KOHKPETHBIX HESIEPHBIX Ienel B
KOJIMYECTBaX, IPEBBILIAONIUX

1)  ;mecsaTh METPUYECKUX TOHH YpaHa, WM JIJIS MOCISAOBATEIEHBIX UMITOPTHBIX
mocTaBok ypaHa Ha KyOy, kaxaas u3 KOTOPBIX MEHEEe JIECATH METPUIECKIX
TOHH, HO CyMMa KOTOPBIX IPEBBINIAET JeCSITh METPHUECKUX TOHH B TCUCHHE
roaa;

2) NBaIlaTh METPHUYECKUX TOHH TOPHSA, WIH IS TOCIEA0BATEIbHBIX
UMITOPTHBIX ITOCTaBOK Topus Ha KyOy, kak/ast U3 KOTOPBIX MEHee IBaIlIaTH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBINIACT JBAJLATh
METPUYECKUX TOHH B TEUCHHUE T'OJ1a;

MpH TOM TIOHMMAaHUH, YTO TPEACTaBIeHHEe HHPOpMAMd O TaKOM MaTepuaie,
NpeAHA3HAYCHHOM JJI HESIIEPHOTO HCIOJb30BAaHUS, IMOCIE TOTO KaK OH JOCTUTHET
OKOHYATENILHOU (DOPMBI CBOETO HESIJIEPHOTO MCIIOJIL30BaHUs, HEe TpeOyeTcsl.

a) MHQOPMAIMI0 OTHOCUTENIPHO KOJHMYECTB, BHAOB MHCIOJb30BAHUS M MECT
HaxOXKAEHUs SIAEPHOTO  Marepuasia, OCBOOOXKAEHHOIO OT TrapaHTUd B
COOTBETCTBMH €O cTaTheil 37 CornameHus o rapaHTHsX;

b) HH()OPMAITHIO OTHOCHUTEIHHO KOJUIESCTB (KOTOPask MOXKET UMETh (hOPMY OIIEHOK) 1
BHJIOB WCIOJL30BAHUS B KAKIOM MECTEe HAXOXKICHHUS SIESPHOrO0 MaTrepHaa,
OCBOOOKICHHOTO OT TapaHTUI B COOTBETCTBUU CO crarthed 36 b) Cornamienus o
rapaHTHUsIX, HO €Ille He HaXOMAIIETOCsI B OKOHYATENBHON (hopMe i HEesJIEPHOTO
WCIIOJIb30BAHUS, B KOJHMYECTBAX, IIPEBBIMIAIOMINX YyKa3aHHBIE B CTaThe 37
CornamreHusi o rapaHTusix. lIpegocTaBieHue 3Toi mHpOpManuu He TpeOyeT
BEJICHHS ITOIPOOHOTO yUeTa SJIEPHOTO MaTepuara.

HupopMaliiuio 0THOCUTEIILHO MECTa HaXOXKACHUS WK JdalibHelInel 00padoTKH 0TX0I0B
CpPemHero  WJIM  BBICOKOTO  YPOBHS  aKTHBHOCTH,  COJAEPXKAIINX  IUIyTOHUH,
BBICOKOOOOTAIIICHHBI ypaH wWin ypaH-233, B OTHOIICHUM KOTOPHIX NPUMCHEHUE
rapaHTHi OBUIO MPEKPAaIEHO B COOTBETCTBUH cO cTathedd 11 CornamieHust 0 rapaHTHSX.
JUis menmu JMaHHOTO TyHKTa "JManpHeWmas o0paboTka" He BKIIOYAET MEPEYyHaKOBKY
OTXOJIOB WJIM WX JajbHEWIllee KOHAWIMOHUPOBAaHUE, HE TpeayCcMaTpUBaIoIIee
pa3eNieHus 3JIEMEHTOB, JUIsl XpaHEHUS WU 3aXOPOHCHUS.

Crnenyronryro  WH(GOpMAIMIO OTHOCHUTENBHO  COTJIACOBAHHOTO  O0OpYJOBaHHS U
HEesAJIEpHOTO MaTepuana, nepeuncieHHbix B [punoxenun 11

a) 0 KaXXJOW SKCIOPTHOU mocTtaBke n3 KyOwl Takoro o0opymoBaHUsS W MaTepraia:
UACHTU(UKALUSA, KOJUYECTBO, MECTO IPEAINOJaraéMoro HCIOJIb30BaHUS B
rocymapcTBe-moiiydaTesie M JaTa WIH B COOTBETCTBYIOUIMX CIIydasx OXKHIaemast
JlaTa dKCIOPTHOM MOCTABKH;



b) M0 KOHKPETHOMY 3ampocy AreHTcTBa, mnoarBepkacHue KyOoi — kak
UMIIOPTUPYIOIIAM TOCYAapCTBOM WH(pOPMAIVH, MPEAOCTABICHHONW ATEHTCTBY
IPYTMM TOCYJapCTBOM B OTHOIIEHHH DOKCIIOpPTAa TaKOro OOOPYIOBaHUS W
Marepuaia Ha KyOy.

x)  OOumme IUlaHbl Ha TNPEACTOSLIMI ACCATWICTHHI NEpHOJ, MMCIOIIHE OTHOLICHHE K
Pa3BUTHIO SICPHOTO TOIUIMBHOTO IMKJIA (BKJIIOYAs IUIAHUPYEMBIE OTHOCALIMECS K
SZIEPHOMY TOIUTHBHOMY IIMKITy HayYHO-HCCIIEIOBATEILCKUE U OMBITHO-KOHCTPYKTOPCKHE
paboThI), KOTAa OHH YTBEPXKICHBI COOTBETCTBYIOIIMMH KOMIIETCHTHBIMH OpTaHaMH Ha
Kyo0e.

Ky6a npuaraer Bce pa3yMHBIC YCHIIHS, C TeM YTOOBI MPEIOCTaBUTh ATCHTCTBY CIIEAYIOLIYIO
WHPOPMAIHIO:

1) obmee onmucanue W WHOOPMAIHIO, YKA3BIBAIONIYI0 MECTO MPOBEACHHS OTHOCSIIUXCS K
SJICPHOMY TOIUITMBHOMY IUKITY HAYYHO-UCCIIEIOBATEILCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, HE CBS3aHHBIX C SJICPHBIM MaTEpPUAIOM, KOTOPBIE KOHKPETHO OTHOCATCS K
o0orarieHuto, epepaboTKe AACPHOTO TOIUIMBA HITH K 00pabOTKE OTXOJIOB CPEAHETO HITU
BBICOKOTO YPOBHSI aKTHBHOCTH, COJIEP)KAIUX IUIYTOHHH, BBICOKOOOOTANICHHBIA ypaH
Wiy ypaH-233, ocymiecTBIsIeMbIX Tae-Tn6o Ha KyOe, HO KoTopbie He (PUHAHCHUPYIOTCS,
HE TIOJIYYMJIM KOHKPETHOTO pa3pellcHHs WM He KOHTpoiupytorcs KyOoi wmm He
oCyIIecTBIIAIOTCS oT uMeHH KyOnl. Jlns menmu maHHOTO TyHKTa "0OpaboTka" OTXO0I0B
CpPE/IHETO HWIIH BBICOKOTO YPOBHSI aKTHBHOCTH HE BKITIOYAET MEPEYNaKOBKY OTXOJIOB HIIH
WX KOHIUIIMOHUPOBAHWE, HE IMPEIyCMATPUBAIONICEC pA3JACICHUS DIIEMEHTOB, IS
XpaHEHUS WU 3aXOPOHCHHS.

ii) oOmiee omucaHWe JCATCIPHOCTH W CBEACHUS O JIMIE WIM  OPraHU3alluH,
OCYIICCTBISIONIMX TaKyl0 JEATCIBHOCTh B OMNPEACICHHBIX ATEGHTCTBOM MeCTax
HAXOKIEHUS 3a TpeaeiaaMd IUIOMIAaKH, KOTOPBIE, 10 MHEHHIO ATEHTCTBA, MOTJIH OBI
(YHKIMOHAIBLHO OBITH CBSI3AHBI C AEATEIFHOCTRHIO Ha 9TOM uromanke. IIpegocTaBieHne
TakoW WHQOPMAIMK SBISETCS TPEAMETOM KOHKPETHOrO 3ampoca AreHtctBa. Ona
MPEIOCTABIIAETCSA B KOHCYJIBTAIIMH ¢ ATEHTCTBOM M CBOEBPEMEHHO.

ITo 3ampocy ArentctBa Ky0a maer yTOYHEHHMS WU pPa3bsCHEHUS THO00H WH(OpMAIUH,
MPEIOCTABIEHHOW B COOTBETCTBUU C HACTOSIIEN CTaThel, B TOM CTENEHH, B KOTOPOUM 3TO UMEET
OTHOIIIEHUE K TIeJTH TapaHTHH.

Cratpa 3

Ky6a npenocraBnsier AreHTcTBY B TeucHue 180 mHEH mocie BCTYIUICHUS B CUIY HACTOSIIETO
[IpoTokona nHbOpPMAITHIO, O KOTOPOH TOBOPUTCS B CcTaThe 2.a 1), iii), iv), V), Vi) a), Vil) 1 X) U B
craTthe 2.b 1).

Ky6a mpenocraBnsieT ATEHTCTBY 10 15 Mas Kakmoro roja OOHOBJICHHYIO HH(POPMAIIAIO, O
KOTOpPOil TOBOPUTCS B MYHKTE a. BBIIIC, 3a IEPHOJ, OXBATHIBAIOIIUN MPEANICCTBYIOIIHIA
KaJIeHmapHeld roa. Eciam panee mpemocTtaBieHHas WH(popMaius ocranach 0e3 M3MEHEHUH,
Ky6a yBemomisieT 06 3TOM.

Ky6a mpemocraBisier ATeHTCTBY A0 15 Mas Kakmoro roga WH(pOpMAIMIo, ONpeacieHHYI0 B
cTarbe 2.a.vi) b) u ¢), 3a MepPHOJI, OXBATHIBAOIINN NPEAMIESCTBYOMUN KaJICHIAPHBINA TO/.

Kyba exexkBapTalbHO mpenocTaBisieT ATEHTCTBY HMH(OpMAIMIO, ONpPEACICHHYI0 B
cTarbe 2.a.ix) a). ITa WHPOpMaLUs MPEeIOCTaBIsAETCS B TEUEHHE MISCTHIESCITH AHEH mocie
OKOHYAHMsI KaXJI0ro KBapTana.

Ky6a npenocraBnser ATeHTCTBY WH(pOpMAITIIo, ONIpeaesIeHHYI0 B cTaThe 2.a.viii), 3a 180 mueit
IO OCYIIECTBJICHHS NaNbHEWIel o0paboTku, u a0 15 mMas Kaxmoro rojga wHGoOpMaIo o0
M3MEHCHUSX MECT HaXOXKJCHUS 32 MEPHOJ, OXBATHIBAIOIIUN NPEIICCTBYIOMNN KalCHIapHbIH
TOJ.



Ky0a u AreHTCTBO IOroBapHBalOTCS O BPEMEHM M YacTOTE MPEAOCTABIICHHS HHGOPMAIIUH,
OTIPE/ICTICHHON B CTaThe 2.a.11).

Ky6a npemocrarisier AreHTCTBY WH(OPMAITHIO, ONIPEACICHHYIO B CTaThe 2.a.iX) b), B TeueHune
MIECTHJIECSITH JIHEH Mocye OCTYIUICHHSI 3a1Tpoca OT ATEHTCTBA.

I[OHOJIHI/ITEJII)HLIﬁ JOCTYII
Cratpg 4

HH)Kecnenonmee IMPUMCHACTCA B CBA3HM C OCYILICCTBJICHUEM JOOIIOJIHUTCIBHOTO JOCTYyIIa B

COOTBETCTBHU CO CTaThEH 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTAaBUT IIEJIM MEXaHUCTHYECKU WIIH CUCTEMAaTUIECKH IMPOBEPSATH HHPOPMAIIHIO, O
KOTOPOI TOBOPUTCS B CTAaThe 2, OJJHAKO ATEHTCTBO UMEET JIOCTYII K:

1) mo00OMy MECTy HaXOXKICHHS, O KOTOPOM TOBOPUTCS B CTaThe S.a.1) wWiu 1ii), Ha
BBIOOPOYHOHN OCHOBE C IIENIbI0 00ECIIEUCHUs YBEPEHHOCTH B OTCYTCTBUHU HE3asIBICHHBIX
SICPHOTO MaTepralia 1 JesITeIbHOCTH;

1)  moO0OMy MeCTy HaXOXJICHHS, O KOTOPOM TOBOPUTCS B CTaThe 5.b. WM C., B HEIIX
pElICHUs BOIPOCA, CBA3aHHOTO C TMPABWIBHOCTBIO U TMOJHOTOH WHGOpMAIWH,
MPEIOCTaBIICHHOH B COOTBETCTBHM CO TaTbed 2 WM B LEISIX YCTPaHEHUS
HECOOTBETCTBHS, CBI3aHHOTO C 3TOW WH(OpMAIIHCH;

i)  JFOOOMY MeCTy HaXOXJICHHS, O KOTOPOM TOBOPHTCS B CTAaThE 5.a. iii) B TOW CTEIICHHU, B
KOTOpPO 3TO HEOOXOAMMO ATEHTCTBY JJsi TOATBEPXKACHUS IS IIeNiel TapaHTuit
3asBieHUss KyObl 0 cTaryce yCTaHOBKHM WMJIM MECTa HaXOXKJCHUS BHE YCTaHOBOK, TJIC
paHee OOBIYHO MCTIOIBE30BAIICS SIIEPHBIA MaTepHall, KaK CHATBIX C OKCILUTyaTallHH.

i) 3a HCKITI0YeHHEM ClTy4yaeB, YKa3aHHbIX B IyHKTE ii) HIDKe, AreHTcTBO HampasisieT Kybe
npeaBapuTeIbHOE YBEJOMIIEHHE O IOCTYIIE 1O KpaiiHel Mepe 3a 24 yaca;

1) B OTHOIICHWH IOCTyIa K JIOOOMY MECTy Ha IUIOIIAAKE, KOTOPHIH 3allpalinBacTCs B
COUYCTAHWU C TIOCCIICHUSMH IJIs MPOBEPKH HWHGOPMAIMH O KOHCTPYKIIMU MU C
WHCICKIUSAMHU JUIS CIICIUABHBIX [eled WM OOBIYHBIMA HMHCICKIUAMH Ha JTOH
IUTOIIAJIKE, CPOK MPEIBAPUTEIBHOTO YBEJOMIICHUS, €CIM ATEHTCTBO OOpamaercs ¢
3aIpocoM 00 3TOM, COCTABIISIET, IO KpaliHE# Mepe, JIBa Yaca, OJJHAKO B UCKIFOUUTEIHHBIX
00CTOATENHCTBAX, MOXKET COCTABUTHh MEHEE JIBYX YacOB.

Hpez[Bapmeanoe YBCOAOMJIICHHUE HAIIPaBIACTCd B NHCBMCHHOM BHUAC W B HEM KOHKPETHO
YKa3bIBalOTCA NMPUYUHBI OOCTyIa M ACATCIBHOCTH, KOTOpas A0JIKHA OBITH OCYIIIECTBJICHAa BO
BpEMs: TaKOIro AOCTYyIa.

B ciyuae Bompoca WIH HECOOTBETCTBHSI ATCHTCTBO NpezocTaBisier Kybe BO3MOXHOCTE 1aTh
pasbsiCHEHHE U CIOCOOCTBOBATh PEHICHUIO JTOTO BOMPOCA WM YCTPAHEHHWIO 3TOTO
HECOOTBETCTBUA. Takash BO3MOXKHOCTh OyJeT MPEAOCTAaBIATHCS A0 HAMPABICHUS 3ampoca O
JOCTYIE, €CIIH TOJILKO ATEHTCTBO HE COYTET, YTO 3a/epXKKa B MPEIOCTABICHUH JOCTYIA,
BO3MOXHO, HAaHECET yIepO LeNH, ¢ KOTOPOH 3ampalimBaeTcs 3TOT AOCTYN. B mobom ciydae
ATEHTCTBO HE JeNlaeT Kakux-Ti0O BBIBOJIOB B OTHOIICHHH BOIPOCA WM HECOOTBETCTBUS JIO
Tex mop, moka Kybe He OyzieT nmpeaocTaBieHa Takasi BO3MOMXHOCTb.

Ecmn ¢ Ky0oit HE HOCTHTHYTO HMHOH JOTOBOPEHHOCTH, TOCTYIT OCYIIECTBIISETCS TOJIBKO B
TE€YCHUE OOBITHOTO PabOUIEro ITH.



f. Kyba wMeeT mpaBo Ha CONPOBOXKICHUWE HMHCICKTOPOB ATEHTCTBA BO BpeMs JIOCTyIa
npencraBuTenssMu KyObl MPU YCIOBUU, YTO ATO HE 3aJCPXKUBACT BBITIOJHECHUE WHCIICKTOPAMH
cBOMX (PYHKIMH WX UHBIM 00Pa30M He MPETSITCTBYET ITOMY.

Cratbs 5
Ky0a npenocraBisier ATeHTCTBY HOCTYII K:
a. 1) 1r000My MECTY Ha ITUIOIIAIKE;

ii)  moO0oMy MecTy HaxXxOXACHHS, ompeneieHHoMy Ky0oi B COOTBETCTBHHM  CO
cTaThel 2.a.v)-viii);

iii) mMoOOOH CHATOW € OKCIUTyaTallMd YCTaHOBKE WM CHATOMY C DOKCIUTyaTallud MECTY
HaXO0’KICHUS BHE YCTAHOBOK, I'JIe paHee OObIYHO UCIIOJIb30BAJICS SICPHBIN MaTepuall.

b. mo00OMy MECTy HaxoXIeHWs, ompeneiaecHHoMy KyOoit B COOTBETCTBHH CO CTaThei 2.a.i),
crarbeif 2.a.1v), cratbell 2.a.ix)b) wnu crartbeit 2.b., TOMUMO TeX, O KOTOPBIX TOBOPHTCS B
MYHKTE a.1) BBIIIE, IPU YCIOBHUH, 4TO, eciii Kyba He MMeeT BO3MOKHOCTH MPEJOCTaBUTH TaKOU
noctymn, Kyba mpuiaraer Bce pasyMHBIE YCWIIMS ISl HE3aMEUIUTEIBHOTO YIOBIETBOPEHHS
TpeOOBaHUI ATEHTCTBA C MOMOIIBIO HHBIX CPENICTB.

c. JMO0OMY MECTY HaXOXKACHHUS, ONPECIEHHOMY ATEHTCTBOM, IIOMUMO T€X MECT HaXOXJICHUS, O
KOTOPBIX TOBOPUTCS B IMYHKTaX a. M b. BEHINIE, B IEIIX 0TOOpa MPOO OKpYKAIOIICH Cpeanl B
KOHKPETHOM MeCTe HaxOXJEHHS TIpH YCJIOBUH, 4To, eciu Kyba He MMeeT BO3MOXHOCTU
MPeIOCTaBUTh Takol foctyr, Kyba mpumaraeT Bce pasyMHbIC YCHIUS TS HE3aMEIITUTESIILHOTO
YIOBIIETBOPEHUS TPeOOBAHUI ATEHTCTBA B MPHIICIKAIINX MECTaX HAXOXKIACHUS HIIH C TIOMOIIBIO
WHBIX CPE/ICTB.

Cratpdg 6

HpI/I OCYHICCTBJICHUNU  CTAaTbH 5 ATrGHTCTBO MOXET BBIIOIHATH CICOYyOIne BUIBI
JACATCIIBHOCTH:

a. B oTHomieHN# mocTyna B COOTBETCTBHM CO CTaThel 5.a.1) Wi iii): BU3yadbHOE HaOIIOJICHUE,
0TOOp MPOO OKpYIKAIOIIEH Cpeflbl; HCIOIB30BAHUE YCTPOHCTB st 00HAPYKCHUS U U3MEPCHHS
panuanuuy; orevyaTtbiBAHUE W MPUMEHEHUE APYTHX HUACHTHQUIMPYIOMNX W YKa3bIBAIOIIUX Ha
BMEIIATENLCTBO YCTPOUCTB, ONPE/ENICHHBIX B JIOMOMHUTENBHBIX MOJOXKCHUAX; U MPUMEHEHNE
JIPYTUX OOBEKTHBHBIX MEpP, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPXKICHA H
WCIIOJIB30BAaHUE KOTOPHIX OBLIO coriacoBaHo COBETOM YHpaBIIOMEX (B JaJbHEHIIEM
nMeHyeMbIM "CoBeToM'") U TIOCIIe KOHCYJIBTani MeXIy AreHTcTBOM 1 Ky0oid.

b. B oTHOmEHNH 1ocTyna B COOTBETCTBHU CO CTaThel 5.a.i1): BU3yallbHOE HAOIIOICHUE; MTOJICYET
YYETHBIX CIUHUI] SJACPHOTO MaTepuaia; Hepa3pyllaloliie H3MepeHuss u oTOop mpoo;
WCTIOJIb30BaHUE YCTPOWCTB JUIsl OOHAPY)KEHHS U W3MEPEHUs paluallii; M3Y4YeHUE YUETHBIX
JIOKYMEHTOB, KACArOIIUXCS KOJIMYECTBA, MPOUCXOXKJCHUS W Pa3MEIIeHUs] MaTepuana; oToop
mpo0 OKpyXKaromeil cpefpl; W TNPUMEHEHHE JPYruX OOBEKTHBHBIX MEp, TEXHUYECKas
OCYIIIECTBUMOCTh KOTOpPBIX ObIla TOJATBEPXKJICHA W UCIOIH30BAHUE KOTOPBIX  OBLIO
coriacoBaHo COBETOM U TIOCIIE KOHCYIbTAIINi Mexk Iy AreHTcTBOM 1 KyOoid.

c. B oTHOIIEeHUn 10CTyIa B COOTBETCTBUU CO CTaThel 5.b. BU3yanbHOE HabmroAeHue; 0TOOp Mpod
OKpY>KaoIIEeH Cpe/ibl; UCIOJIB30BAHUE YCTPOUCTB /il OOHAPYKCHUS U U3MEPCHHS PajHalliu;
M3yUYCHHE KACAIOIIUXCS TapaHTUH MPOU3BOJICTBEHHBIX M OTTPY30YHBIX YUETHBIX JJOKYMEHTOB; U
MPUMEHEHUE JPYIMX OOBCKTHBHBIX MeEp, TEXHHUYECKas OCYIIECTBUMOCTh KOTOPBHIX ObLIa
MOATBEPXKJCHA M HKCIIOJNB30BAaHUE KOTOPBIX ObuI0 corinacoBaHo CoBeTOM U TMOCHE
KOHCYJbTAMKA MEeXTy AreHTcTBOM U Ky0oii.



d. B oTHOImMEHNN q0CTyIa B COOTBETCTBUU CO CTATheH 5.C.: O0TOOP IPOoO OKpy Karomei cpeapl U B
ciydae, €Cli pe3yJbTaThl HE TO3BOJISIOT PEIIUTh BOMPOC WU YCTPAHUTHh HECOOTBETCTBUE B
MECT€ HaxOXJICHMs, OMNpeJIeIEeHHOM ATEHTCTBOM B COOTBETCTBMHM CO CTaTbeul S.c.,
HCIOJb30BAaHHE B OJTOM MECTE HAXOXICHHS BU3YAJIbHOTO HAONIONCHUS, YCTPOMCTB IS
OoOHApY)XEHUS M W3MEPCHHS paguallid ¥ TPUMEHCHUE IO CcorjacoBaHUI0 Mexay KyOoir u
ATEHTCTBOM JIpYTUX OOBEKTHBHBIX MEp.

Cratbs 7

a. ITo mpocr6e Kyon1 Arerrcrso n KyOa moroBaprBarOTCs B OTHOIIICHUH PETYIUPYEMOTO J0CTyIa
B paMkax Hactosmiero [IpoTokona ¢ 1eNbio Ipe0TBPANIEHUS PACKPBITUS YyBCTBUTEIHHON C
TOYKM 3pEHHS SJIEPHOTO paclpocTpaHeHuss WH(QOpMaIMy, BBIMOTHEHUS TpeOOBaHUN
0e30macHOCTH WK (PU3UYECKOW 3allUThI WM C [ENBI0 00eCIIeYeHUs! 3alUThl HaXOIsIIeHCS B
YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKM UYBCTBUTENBHON uHpopmarmu. Takue
JIOTOBOPCHHOCTH HE TMPEMIATCTBYIOT ATCHTCTBY OCYIICCTBIATh JIEATCIBHOCTh, KOTOpPAas
SBIISIETCST HEOOXOMMMOM Juis oOecriedeHUs yOEIUTEIbHON YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SIIEPHOTO MaTepHalia U ICATEIILHOCTH B COOTBETCTBYIOIIEM MECTE HaXOXKJICHHUS,
BKJIFOUAs PEIICHHE JII000T0 BOMPOCa, OTHOCSIIETOCS K MPABWIBHOCTH U MTOJIHOTE WH(GOPMAITHH,
0 KOTOpOH TOBOPUTCSI B CTaThe 2, WIM YCTPAaHCHHWE HECOOTBETCTBHSI, OTHOCSIIETOCS K ITOM
nHpopMaImm.

b. Kyba wmoxer mpu mpenoctaBieHud HHGPOPMALUH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
nHGOPMUPOBaTh ATN€HTCTBO O MECTax Ha IUIOLIAJKE WJIM B MECTE HAXOXIEHHs, Ha KOTOPBIX
MOJKET IPUMEHSTHCS PETYIUPYEMBIN TOCTYII.

C. HO BCTYIVICHUA B CUILY JTFOOBIX HeO6XO,Z[I/IMLIX I[OHOIIHI/ITCJ'IBHBIX IIOJIOKEHH I Ky'63 MOXET
HpI/I6CI‘HyTL K PpCryJIMpOBaHUIO AOCTYIIa B COOTBETCTBUU C MOJIOKCHUSAMU ITYHKTA 4. BBIIIC.

Cratbs 8

Huuro B Hactosimem [IpoTtokose He npensitctByer KyOe nmpenoctaBisth AT€HTCTBY IOCTYIT K
MecTaM HaxOXKICHHs B JIONOJHEHHE K TeM, O KOTOPBIX TOBOPHUTCS B CTaThsiX 5 U 9, WIM NPOCUTH
ATEeHTCTBO O POBEICHUH JSSITEIILHOCTH 110 IPOBEPKE B KOHKPETHOM MECTE HAXOXK/ICHUS. ATEHTCTBO
HE3aMeINTEIbHO TIPHUIAraeT BCe pa3syMHbIE YCUIIUS ISl OCYIIECTBICHUS ACHCTBUIT B COOTBETCTBUH C
TaKOH MpochHOOH.

Cratbs 9

Ky0a mpenocrasisier AreHTCTBY JIOCTYIT K MECTaM HaxOXJICHHS, ONPECIICHHbBIM ATeHTCTBOM
JUIst 0TOOpa MPOo0 OKpyXkKaroliel cpebl Ha OOIIMPHON TEPPUTOPHUH, IPU YCIIOBUH, 4TO eciu KyOa He
MMEET BO3MOXKHOCTHU IMPEAOCTABUTh Takou noctyn, To Kyba mpuiaraer Bce pasyMHbIC YCHIIUS UIS
VIOBJIETBOPEHUST TpeOOBaHUI ATEHTCTBA B allbTEPHATHBHBIX MeCTaX HaXOXJEHHS. ATCHTCTBO HE
3amnpanuBaeT TaKOM MOCTYIl A0 TeX IOp, MoKa OoTOOp Mpo0 OKpyKarommed cpeasl Ha OOIMIMPHOM
TEPPUTOPUH U TIPOLICTYyPHBIE MEPHI JJIs €ro MpoBeAeHUs He 0100peHsl COBETOM M HE MPOBEICHBI
KOHCYJTAINH MKy AreHTcTBOM U Ky0oii.

Cratbs 10
ArentctBo uadopmupyet KyOy o:
a. JlesaTensHOCTH, OCYIIIECTRICHHOM B paMKax HacTosmero [IpoTokona, BKioUas qesTeIbHOCTh B
OTHOIICHUH JIIOOBIX BOMIPOCOB WIIM HECOOTBETCTBUI, KOTOPBIE ATEHTCTBO JIOBEJIO JIO CBEICHUS

KY6BI, B Ipcaeciax MCECTUACCATH }_'[Hef;I nocjie  OCYHCCTBICHUA ATEHTCTBOM  3TOi
JACATCIBHOCTH.



b. Pesynprarax nesTenbHOCTH B OTHOIIEHWH JIIOOBIX BOIPOCOB HIJIM HECOOTBETCTBHII, KOTOpHIE
AreHTCTBO NOBeNo 10 cBeneHusi KyObl, O BO3MOXHOCTH CKOpee, HO B JIFOOOM ciydae B
TeYeHHEe TPUIIATH JHEH MOCTe MONydIeHUsI ATEHTCTBOM 3THX Pe3yJIbTaToB.

C. BI)IBOI[aX, KOTOpPBIE OHO CACJIAJIO B PE3YJIbTATe CBOCH NIESATEIbHOCTH B COOTBETCTBHUHU C
HaCTOAIIUM HpOTOKOJ’IOM. Taxwe BEIBOBI MpEaAOCTaBIIAIOTCA CKCTOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanbueiii  gupekrop yBegomisier KyOy o6 yrBepkaenuun CoBeroM 1r000r0
JOJKHOCTHOTO JIMIa ATEHTCTBa B KayecTBE MHCIEKTOpa mo rapantusiM. Ecnu Kyba ne
u3BemaeT I eHepalbHOr0 JUPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO JOJDKHOCTHOTO JIMIA
Kak uHcrekropa it KyOsl B TeueHne Tpex MecsIeB MOcie MOMydeHHs YBeJOMICHUS 00
yrBepkaeHnn COBETOM, MHCIEKTOp, O KOTOpOM TakuM oOpa3om yBemomiena KyoOa,
cuMTaeTcs Ha3HaueHHBIM Ha KyOy;

i1)  ['eHepasbHBIH AUPEKTOP, HEHCTBYS B OTBET Ha mpocb0y KyObl min 1mo coOCTBEHHOM
WHUIMATHUBE, He3aMeUUTenbHo nHpopMupyeT KyOy o0 0T3bIBe Ha3HaueHHUS JITHO00TO
JIOJDKHOCTHOT'O JIMI[A B KA4ECTBE MHCIIEKTOpa st KyOsl.

b. YBegomiieHrne, 0 KOTOPOM T'OBOPHUTCS B IyHKTE a. BBIIIE, CYUTAETCS MOIy4eHHbIM KyOoii uepes
CeMb IHEHW IOocCiie IaThl HaIpaBiCHHS ATEHTCTBOM Takoro yBemomuicHus KyOe 3aka3zHOM
KOPPECTIOHCHIIUEN.

BHU3bI
Cratps 12

Ky0a B TedyeHue 0THOTO MecsIa MOCie TMOTYICHUs 3aIpoca 00 ATOM B clIydae HEOOXOAMMOCTH
MPEJOCTaBIsieT YKAa3aHHOMY B TaKOM 3alpoce HAa3HAYCHHOMY WHCIIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKpPAaTHYIO BBE3IHYIO/BBIC3THYI0 HW(WIM) TPAaH3UTHYIO BH3BI, KOTOpBIE TPEOYIOTCS IS
oOecrieueHus] WHCICKTOPY BO3MOXKHOCTH BbE3lla U TNpeObIBaHUsS Ha TeppuTopun KyObl B 1emsx
BBINIOTHEHUs ero(ee) ¢yHkiwmid. JIroOble 3ampolIeHHbIC BU3bI JICHCTBUTEILHBI B TCUCHUE HE MCHEES
OJTHOTO TOZa M B Cllydyac HEOOXOJAMMOCTH BO300OHOBIIIOTCS B TEUYEHUE IIepHOAa HA3HAUYCHUS
nHCcIekTopa Ha KyOy.

JOHNOJHUTEJIBHBIE TOJOXEHMU ST
Cratpg 13

a. B Ttex cmyuasx, korma Kyba miam AreHTCTBO yKa3bpIBalOT Ha HEOOXOAMMOCTH OIpPENETHTH B
JIOTIOJTHUTENEHBIX TIOJIOXKCHHUSAX, KAKUM 00pa3oM CleQyeT MPUMEHSATh MEphI, H3JI0)KCHHBIC B
HacrosmeMm  Ilporokone, Kyba m ATEHTCTBO COIUIacOBHIBAIOT Takue JlomoTHUTEIBHEBIE
MOJIOKEHUSI B TeUEHHWE NIEBSHOCTA JAHEW MOociie BCTYIUICHWS B CHIIy Hacrosmero lIpoTtokoma
WM, B TEX CITydasx, KOTJa yKa3zaHue Ha HEOOXOAMMOCTh TakuX J{OMOTHUTEIHHBIX MOJIOKCHHN
JaeTCsl MOCJe BCTYIUICHUS B CHILy HacTosmiero [IpoTtokona, - B TeueHUe JEBIHOCTA JHEH mocie
JIaThl TAKOTO yKa3aHWs.

b. Jlo BCTyIuIeHHS B CHIIy JIOOBIX HEOOXOAMMBIX J(OTIOJHHUTETHHBIX MOJOXKEHUH ATEHTCTBO
HMMeEeT MpaBo MPUMEHATH MEPHI, U3II0KEHHBIE B HacTosimeM [Iporokore.



CUCTEMBI CBAI3HN
Cratbsa 14

Ky0a maet paspenienue ATEHTCTBY CBOOOJHO UCIIONL30BATh JIISI CIYKEOHBIX IIeNIe CUCTEMBI
CBSI3U MEXJTy MHCTIeKTopamu AreHTcTBa Ha KyOe u [leHTpabHBIMEU yUpekaeHUusIMA ATEHTCTBA
n/vnu PernoHampHBIMU OIOPO, BKITIOYAs MEpeady B HEAaBTOHOMHOM HJIM aBTOHOMHOM PEXHME
rH(OPMAIUH, TOCTYIAIONICH OT YCTPOUCTB, YCTAHOBJICHHBIX ATEHTCTBOM B IICIISIX COXPaHCHHUS
n(van) HaOIOICHUS MTH M3MEPEHUs, 1 00eCTICUNBACT 3aIUTY TaKOW CBSI3U. ATEHTCTBO TOCIIE
KoHCynbTanmii ¢ KyOod WMeeT mpaBO HCIIOJIB30BaTh YCTAHOBIICHHBIC HA MEXKIIyHAPOTHOM
YPOBHE CHUCTEMBI MPSIMON CBSI3U, BKJIFOYAs CIYTHUKOBBIC CUCTEMBI M JPYTHUC BUJBI JajlbHEH
cBsi3M, He wmcronb3yemble Ha KyOe. Ilo mpocsbe KyObl mimm AreHTcTBa MHOAPOOHOCTH,
Kacaroluecsl OCYIIECTBICHHS JTOTO MYHKTa B OTHOIICHUM IEpejadyd B HEaBTOHOMHOM WIIH
ABTOHOMHOM pE&KuUMEe HWH(POpPMAIMY, TOCTYMAIMEH OT yCTaHOBICHHBIX ATEHTCTBOM
YCTPOUCTB  coxpaHeHHs W(WiM) HAOMIOMEHWUS WM W3MEPCHHs, ONPCHACIIIOTCS B
JIONOJTHUTENBHBIX TIOTOKEHHSIX.

[Ipu ycraHOBIICGHUM CBS3M U mepenade WHPOPMAIUK, KaK TO MPEAyCMATPUBACTCS B ITYHKTE a.
BBIINIC, HAJUIGKAIIUM O0pa3oM yYUTHIBACTCS HEOOXOMUMOCTh OOCSCIICUCHHS  3alllUThI
WHPOPMAITUY, SBIISIONICHCS OOBEKTOM COOCTBEHHOCTH, WIIM KOMMEPUYECKH YYBCTBHTEIHLHOU
nHpopMaruu wWIM TOW HWHGOPMAMH O KOHCTPYKIMH, KoTopyto Kyba cumrtaer ocobo
YYBCTBUTEIILHOM.

3AIIIUTA KOHOUJEHIIUMAJTBHOM NTHO®OPMAIINU
Cratpg 15

ATEHTCTBO TOAIEPKHUBACT CTPOTUH pexkuM obecriedeHus 3 (HEeKTUBHON 3aIUTHI OT PACKPBITHS
KOMMEPUYECKNX, TEXHOJIOTHYECKUX M TIPOMBIIIICHHBIX CEKPETOB U APYroi KOH(PHUIESHITNATEHON
nH(pOpMaIH, KOTOPbIe CTAHOBITCS €My M3BECTHBIMH, BKIIIOUAs TaKyl0 WH(OPMAIHIO, KOTOPas
CTaHOBUTCS U3BECTHON ATEHTCTBY B XOJI€ OCYILECTBIEHUs HacTosmero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCA B IIYHKTC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJIOKCHUA,
OTHOCAIIUECS K

1) 00ITMM MPUHITATIAM ¥ CBS3aHHBIM C HUIMH MepaM 10 00pamieHnto ¢ KOHPUICHITHATEHON
nHpOpMaLUeii;

1)  ycIoBHSAM HaiiMa IepCcOHaja, KacaroIIuMCs 3alTUThl KOH(PHICHINATEHON HHPOPMAITHH;

iil) mpoumeaypaM B ClydasX ~ HapylIeHHH  WIM  T[PEAINOJIaraéMbIX  HapyIICHUH
KOH(DUICHIINATEHOCTH.

PexxuM, 0 KOTOpPOM TOBOPUTCS B TIYHKTE a. BBIIIE, YTBEPXKIACTCI W IEPHOANICCKU
paccmatpuBaetcsi CoBeTOM.

IMPNJIOXEHUA
Cratba 16

[Ipunoxenuss k HacrosmeMmy IIpoTokoy SBISIOTCS €r0 HEOThEMIIEMOH 4dYacThio.  3a
WCKIIIOYEHHEM IieNiell BHeceHus nomnpaBok B Ilpumoskenusi, tepmuH "[Iporokon", kak OH
ynoTpeOIIsieTcsl B HaCTOsILEM JOKYMeHTe, o3HauyaeT [Iporokon u [Ipunoxenus, BMecTe B3sITHIE.

B nepeuens BHIOB IesATENFHOCTH, YKa3aHHBIX B [Ipmnokennn I, u epeueHs 000pyA0BaHUS H
Marepuana, yka3zaHHbIX B Ilpunokenuu II, CoBeTOM MOTYT BHOCHTHCS TIOTIPABKH II0
pexomeranuu co3nanHoii CoBeToM pabodell rpyNIbl SKCIIEPTOB OTKPBITOTO cocTaBa. JIrobas
Takasl MOMpaBKa BCTYMaeT B CHITy depe3 YeThIpe Mecsia mocie ee npuHatus CoBeToMm.



BCTYIIVIEHHUE B CHJIY
Cratbsa 17

Hacrosmuit IIpotokon BcTymaer B CHIy B JIeHb, KOrjJa ATEHTCTBO MONyduT OT KyOwl
MUCBMEHHOE YBEIOMJICHHE O TOM, 4YTO 3aKOHOJATENbHBIC W/WIH KOHCTHTYIMOHHBIE
TpeboBanusd KyObl, HEOOXOIUMBIE SISl BCTYIUICHUS B CUITY, BBITIOJTHCHEI.

Kyb6a moxer B m000e BpeMs 10 TOro, Kak HacTosmwii [IpoTOKON BCTYIUT B CHITY, 3aSIBUTh, YTO
OHa OyJIeT MPUMEHATH HacToAImui [IpoTOKOI HAa BpeMEHHOW OCHOBE.

['eHepasbHBIN JUPEKTOP HE3aMEITUTEIHLHO HHDOPMUPYET BCE TOCYIAPCTBA - WICHBI ATCHTCTBA
0 J1000M 3asBJICHHM O MPUMEHEHUU HacTosmiero [IpoTokona Ha BpeMEHHONH OCHOBE U O €ro
BCTYIUICHUH B CHITY.

OIIPEJAEJIEHUSA
Cratbs 18
Hns neneit Hacrosero ITporokona:
OTHOcAmMecs K S/IEPHOMY TOIUIMBHOMY IHKIY HayYHO-HMCCIIEIOBATEIbCKHE W OMBITHO-

KOHCTPYKTOPCKHE pabOoThl 03HAYAIOT ACATEIbHOCTh, KOTOPasi KOHKPETHO OTHOCHUTCS K JII000MY
acreKTy pa3paboTKH Mpolecca WiIH CHCTEMBI JTI000TO U3 CIEAYIOMIEro:

- KOHBEPCHH SIJICPHOTO MaTepHaa,
- o0oraIieHus SAepHOTo MaTepuaa,
- M3TOTOBJICHUS SIICPHOTO TOTLINBA,
- pEeaxkTopoB,

- KPUTHYECKHUX COOPOK,

- nepepaboTKH SASPHOTO TOTUINBA,

- 00paboTku (HE BKIIOYAs TIIEPEYNAKOBKH WJIH KOHIWIIMOHUPOBAHWS, HE
IPENyCMaTpUBAIOLIETO  Pa3leleHUs]  3JIEMEHTOB, M  XpPaHEHWs WM
3aXOpOHEHHUsI) OTXOJOB CpPEOHET0 WJIH BBICOKOIO YPOBHS aKTHBHOCTH,
coJeprKallrX IUTYTOHHI, BBICOKOOOOTallIeHHBIN YpaH Wi ypaH-233,

HO HE BKJIIOYAIOT IESITEIHHOCTh, OTHOCSIIYIOCS K TEOPETHYECKHM WM (DyHIaMEHTaTbHBIM
Hay4YHBIM HCCIEAOBAHUSAM WM K HAay4YHO-HCCIIEOBATEIHCKUM M OIBITHO-KOHCTPYKTOPCKHM
paboTtaM 1O  TPOMBIIUICHHBIM  TPUMEHCHHSM  PaJMOM30TONOB,  MEIUIMHCKUM,
THAPOJIOTHYECKUM M CENbCKOXO3SIMICTBEHHBIM TNPUMEHEHHSIM, W3YyUEHHWIO ITOCIEICTBHHA IS
3IOPOBBS M1 OKPYKAIOIIEH CPEebl U IO YCOBEPIIIEHCTBOBAHHUIO TEXHIHUECKOTO 00CTYKIUBAHHS.

[Inomniaka o3Ha4aeT TEPPUTOPHUIO, TPAHUIIBI KOTOPOi onpeneneHsl KyOol B COOTBETCTBYIOIICH
nH(GOPMAIUN O KOHCTPYKIMH YCTAaHOBKH, BKIIOUYAas OCTAHOBIICHHYIO YCTaHOBKY, a TaKXe B
COOTBETCTBYIOIIEH WHQOpPMAIIMA O MeCcTe HAXOXJICHHs BHE YCTAaHOBOK, TJie¢ OOBIYHO
WCTIONB3YETCA SJICPHBIN MaTepyall, BKIFOYast 3aKPhITOC MECTO HAX0XKICHUS BHE YCTAHOBOK, T'JIC
OOBIYHO  HWCIIONB30BAICS  SJACPHBIM  Marepwal (KOTOphIE OTPAaHMYUBAIOTCS  MECTaMu
HAXOXKICHUS, TJIe UMEIOTCS TOPSIYUe KaMephl WM OCYIIECTBISIIACH IEATEIbHOCTD, CBSI3aHHAS C
KOHBepcHel, oOoralieHreM, H3TOTOBICHHUEM WU IepepaboTkoii TorumBa).  Ilmomamka
BKJTFOUAET TAKXKE BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YITOMSHYTHIMHU BBIIIEC YCTAHOBKOM
WIA MECTOM HaXOXJCHUsS, C IIENbI0 TMPEJOCTABICHUS WM HWCIIONB30BaHHS CYNICCTBEHHBIX
CpenCTB oOecIeueH s, BKIIToUas: TOPsYIne KaMephl ISl 00pabOTKH OOIYyUECHHBIX MaTEPHUAJIOB,
HE COJICpIKalIVX SICPHBI MaTepuall; YCTAaHOBKH Ui 00pa0OTKU, XpaHEHUS U 3aXOPOHCHUS
OTXOJIOB; a TAaKXKe 3/IaHUs, CBsI3aHHBIE C COTIIACOBAHHOM ACITEIHHOCTHIO, onpe/eneHHoi Kyooit
B COOTBETCTBHH CO CTaTheH 2.a.1v) BHIIIIE.
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CHATasg ¢ DKCIUTyaTallid YCTAHOBKA WJIM CHITOE C DKCIUTyaTallMd MECTO HaXOXJICHWs BHE
YCTaHOBOK O3HAYalOT OOBEKT WJIM MECTO HAXOXJICHUS, Ha KOTOPBIX JIEMOHTHPOBAHBI WIIH
C/IeNaHbl HETNPHUTOJHBIMU K OKCIUTyaTallid OCTaBINWECS KOHCTPYKIIMM U 00Opy/IOBaHUE,
BaXHBIE I ee(€ro) HCIIONBb30BaHUSA, TaK YTO OHA(OHO) HE HCIOJB3YCTCS IS XPaHCHHS
SIEPHOTO MaTepuajia W HE MOXKET Jajee WCIOJIB30BaThC Ui OOpalICHHUS C SICPHBIM
MaTepuaioM, ero 00pabOTKH HITH HCITOJIb30BaHUS.

OcTaHOBJICHHAS YCTAHOBKA WJIM 3aKPBITOC MECTO HAXOXKJCHHS BHE YCTAHOBOK O3HAYaIOT
00BEKT WM MECTO HaXOXICHUA, OKCIUTyaTallud KOTOPBIX IMPEKpaICHa U U3 KOTOPBIX U3BAT
HﬂepHLIfI MaTepual, HO KOTOPBIC HC CHATHI C SKCILTyaTalluu.

BricokooboralieHHbIi ypaH 03HadaeT ypaH ¢ 00OralieHueM 1o u3orory ypaH-235 20% wmu
BBIIIIE.

Ot6op mpob OKpysKaroled cpelpl B KOHKPETHOM MeCTe HaxOXJEHHS O3HadaeT oTOOp mpod
OKpy’Karomeil cpenpl (HampuMep, BO3AyXa, BOIBI, PACTUTEILHOCTH, MOYBHI, 3arps3HCHUN) B
OIIPEJECICHHOM ATIEHTCTBOM MECTE€ HAXOXKACHHUS U HENOCPEICTBEHHOHW OJIM30CTH OT HEro C
LEJBI0 CONEHCTBUSI ATEHTCTBY B IIOATOTOBKE BBIBOJIOB 00 OTCYTCTBUH HeE3asiBICHHBIX
SIIEPHOT0 MaTepHala Wi siIepHOH AEATENBHOCTH B TOM OIPENETIEHHOM MECTE HaXOXKACHNUS.

OT6op 1po0 OKpY)KAIOIMIEH cpefpl Ha OOIMMMPHOW TEPPUTOPUH O3HAYaeT OTOOp Tpoo
OKpyXKarolei cpenbl (HampuMep, BO3AyXa, BOJBI, PACTHTEILHOCTH, MOYBHI, 3arps3HCHUN) B
psAne OmpelciiCeHHBIX ATSHTCTBOM MECT HAaXOXJICHHS C IICNIbI0 COJNICHCTBUSI ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBICHHBIX SICPHOTO MaTepualia WM sJepHON
JIeSITENIbHOCTH Ha OOIUPHON TEPPUTOPUH.

SlnepHbIil MaTepHan COTJIACHO OIPENICICHUI0, TaHHOMY B cTaThe XX YcTaBa, 03HaYaeT 000
WCXOJHBIA MaTepuan WX JI000H CHeIManbHBIA PacIISIUISIOMUNACT MaTepuall. [epMuH
"HCXOMHBIN MaTepuai" HEe MOJDKEH TOJIKOBATHCA KaK MPUMEHSIONMIMNACS K PyIe WA OTXOIaM
pynel.  Jlroboe ompenenenue, nanHoe CoOBETOM B COOTBETCTBHH CO craTheil XX VYcrapa
AreHTCTBa moclie BCTYIUICHUS B CHily HacTosiero IIpoTokona, KOTOpoe pacHIupseT CIUCOK
MaTepHaOB, CUUTAIOIINXCS HCXOTHBIM MATEpUaIOM WM CIICIHAIBHBIM PACIICTUSIOITIMCS
MaTepHaoM, BCTYIMAeT B CHJIYy B COOTBETCTBHU C HACTOSIIUM [IpOTOKOIOM TOJBKO TOCIE
npunstas KyOoi.

YcTaHOBKa O3HAYAET:

1) peaKkTop, KPUTHYECKYI0 COOpPKY, 3aBOJ IO KOHBEPCHH, 3aBOJ| 10 H3TOTOBIICHUIO,
nepepadaThIBAOIIYI0 YCTAHOBKY, YCTAHOBKY JJISl pa3/ieiCHUs U30TOMOB WM OTACIBHOC
XPaHWIHIIE, WIN

il)  g000€ MECTO HaxOXJACHHUSA, TJe OOBIYHO HCIOJB3YEeTCS SAIACPHBIM MaTephall B
KOJINYECTBAX, MPEBBIMIAOIINX OJTUH d(PPEKTHBHBIA KUIOTPAMM.

MecTo HaxQKJIeHHS BHE YCTAaHOBOK O3HAuaeT JHO00H OOBEKT WM JIF000e MECTO HaXOXKJICHHUS,
KOTOpBIE HE SBISIOTCS YCTAaHOBKOW, M TH€ OOBIYHO HCIIONB3YETCS SJIEPHBI MaTepuanl B
KOJIMYECTBaX, pPaBHBIX OJHOMY 3(()EKTHBHOMY KHIIOTPaMMy HJIH MEHEE.
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COBEPIIEHO B Bene 18 centsopst 2004 roga B ABYX JK3EMIUIApaX HA AHTIHHCKOM H
WCIIAHCKOM $SI3bIKaX, TP 3TOM 00a TeKCTa SBISIOTCS PABHO ayTCHTUYHBIMHU.

3a PECITYBJIMKY KVYBA: 3a MEXZIYHAPOTHOE AEHTCTBO
10 ATOMHOMU SHEPTI'UU:

(noonucs) (noonucs)

Bencecnao Kappepa lopans Moxamen Dnsbapaneit

3amMecTUTEb MUHHACTPA I'enepanbHBI AUPEKTOP

MuHHICTEPCTBO HAYKH, TEXHOJIOTHH U
OKpY>Karollen cpebl
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MNPUJIOKEHHUE I

[EPEYEHb BUJI0OB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATEE 2.a.iv)
HACTOAIIEI'O ITPOTOKOJIA

1) M3roToBineHre pOTOPHBIX TPYO s MeHTPU(YT Wi COOpPKa Ta30BBIX IIEHTPHPYT.

Poropable TpyObl Ul HEHTPUQYT 03HAYAIOT TOHKOCTEHHBIC LMIHMHIPHI, ONMCAHUE KOTOPBIX
npuseaeHo B pazaene 5.1.1 b) [Ipunoxenns 11.

I'a3oBble HEHTPUGYIH O3HAYAIOT LEHTPU(PYIH, ONHUCAHHE KOTOPHIX NPHUBEICHO BO BBOJIHOM
3ameuaHu K paszaeny 5.1 Ipunoxenus II.

ii) Marorornenne mudPpy3nOHHBIX 0aphepoB.

Jubdy3uoHHbie Oapbepbl 03HAYalOT TOHKHE IMOPUCTbIC (UIBTPBI, OMHMCAHUE KOTOPHBIX
npuBeaeHo B pazaene 5.3.1 a) [punoxenns 11

1ii) H3roTossieHne Wi cOOPKa CUCTEM, HCITOJIb3YIOIIMX JIa3epPhl.

CucTeMbl, WCHOJB3YIONIME JIa3ephbl, O3HAYAIOT CHUCTEMBI, BKJIIOYAIONINE TE€ IPEIMETHI,
ONMCaHKUE KOTOPBIX NpuBeeHO B paznene 5.7 [Ipunoxenus I1.

v) Uzroroenenne wim cOOpKa DIIEKTPOMArHUTHBIX CEIapaTopoB U30TOIIOB.

OJIEKTPOMarHUTHBIE CENapaTopbl U30TONOB O3HAYAIOT TE MPEAMETHI, O KOTOPBIX TOBOPUTCS B
pasnene 5.9.1 Ipunoxkenns Il u koTopsie comepKaT UCTOYHHKH HOHOB, OIHUCAHUE KOTOPHIX
npuBeaeHo B pazaene 5.9.1 a) [punoxenns I1.

V) Uzroroenenne M cOOpKa KOJIOHH HITH SKCTPAKITHOHHOTO 000PYIOBaHUSI.

KoJI0HHBI MM 3KCTPAKIIMOHHOE 000PYIOBAHKME 03HAYAIOT T€ MPEAMETHI, OIUCAHHE KOTOPBIX
MpUBEIeHO B pasnenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus I1.

vi) W3rotoBieHre pasfeiMTENbHBIX COIMENl WIH BHXPEBBIX TPYOOK IS a’pOIUHAMUYECKOTO
oOoraieHus.

PaznenuTenbHble comla WIM BHUXPEBble TPYOKM JUIs a3pOJMHAMHUYECKOr0 0OoralieHus
03HAYaloT pa3JeNUTEIbHBIE COIJIa W BUXPEBBbIE TPYOKH, OMHCaHWE KOTOPBIX NPHUBEACHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [Ipunoxenus I1.

Vvii) UsroroBnenue uinm cOOpKa CHCTEM FreHEepalui YPaHOBOW INIA3MBl.

Cucrembl reHepalMy ypaHOBOM IUIa3Mbl O3HAYAIOT CHCTEMBI Ul TeHEpalud ypaHOBOH
TU1a3MBbl, OMTUCAaHUE KOTOPBIX MpHUBENEHO B paszaene 5.8.3 [Ipunoxenus 1.

viii)  M3roToBicHHE IMPKOHUEBHIX TPYO.

IlupkoHueBble TPyOBI O3HA4YaAIOT TPYOBI, OMHCAHWE KOTOPHIX NPHUBEICHO B pazaene 1.6
IIpunoxenus I1.

iX) HpOI/IBBO,I[CTBO WJIH TOBHIIICHUE KAa4eCTBA TSKEIION BOJBI UJIN ﬂeﬁTepHH.

Tsbkenas Boa WM JCWTECPUH O3HAYAIOT JCUTEpPHUH, TsDKETyr0 Bomy (OKCHA HEUTepus) u
nr000e Ipyroe CoeqUHEHUE IEHTepHs, B KOTOPOM OTHOIICHHE YHWClia aTOMOB ACUTEpHUs K
YHCIly aTOMOB Bojiopoaa mpesslimaet 1:5000.




x1)

xii)

xiii)

Xiv)

XV)

Hsrorosienue rpaduTa SACPHON YUCTOTHI.

[padur snepHON YUCTOTHI O3HA4aeT rpaduT, YpOBEHb YUCTOTHI KOTOPOTO BBINIE, YeM
5 MHJUIHOHHBIX YacTeil GOPHOTo SKBHBAJICHTA, 4 INIOTHOCTH MpeBbiuraet 1,50 r/cm’.

M3roToBieHre KOHTCWHEPORB JIs 00JTydEeHHOTO TOILIHBA.

KonTeitHep fuist 00OYYCHHOTO TOIUIMBA O3HAYACT €MKOCTh JIJISl IIEPEBO3KH W/WIIH XPaHCHHUS
OO0Jy4eHHOTO TOIUTNBA, OOECHEeYMBAIONIYI0 XHMHUYECKYIO, TEIUIOBYI0 W PaJUallMOHHYIO
3allIUTY, a TAKXKE OTBOJ TEIUIa paclaja BO BpeMs MEPEMEIICHHUs, IEPEBO3KH U XPaHCHHUSI.

M3roToBiieHNE peakTOPHBIX YIPABISIONINX CTEPKHEM.

PeakTopHble ynpaBisione CTepKHU O3HAYAIOT CTEP)KHH, OMHCAHHE KOTOPBIX MPUBEICHO B
pasnene 1.4 Ipunoxenus I1.

NzrotoBienne 6e30MacHBIX ¢ TOUYKH 3PEHHS] KPUTHIHOCTHA OAKOB U PE3epPBYapOB.

be3onacHble ¢ TOYKW 3pEHUs KPUTHYHOCTH OaKW W pe3epBYapbl O3HAYAIOT T€ IMPEIMETHI,
OTHMCaHNe KOTOPBIX NpHUBeneHO B pazaenax 3.2 u 3.4 [punoxenus 11.

W3roroBienre MamviH ajist pY6KI/I O6Hy‘~ICHHLIX TOIINTMBHBIX 3JICMCHTOB.

MamwuHbl Juisi  pyOKW OOJYYEHHBIX TOIUTUBHBIX 3JIEMEHTOB O3HA4YalT 00O0pyOBaHHE,
OTHMCaHNe KOTOPOTo npuBeaeHo B paszmene 3.1 Ipunoxenus 1.

CoopyskeHHe ropsunux Kamep.

lopsaure kaMepbl O3HAYAIOT KaMmepy WM COCIWHEHHBIE MEXIy co00i Kamephbl OOIINM
06bEeMOM He MeHee 6 M°, CHaG)KCHHBIC 3aIUTOMN, PABHOM MM MPEBBIIIAIONICH SKBUBATCHT
0,5 M 6eToHa IUIOTHOCTBIO 3,2 T/CM® WM Gojiee, YKOMIUICKTOBAHHbIC 0O0OPYIOBAHHMEM IS
MIPOBEJICHHS OTICPAIIHiA C UCTIONH30BAHUEM JAUCTAHIIMOHHOTO YITPABJICHUS.




IMPHUJIO)KEHUE 11

HEPEYEHb COTJIACOBAHHOI'O OBOPYIOBAHMS 1 HESITEPHOI'O MATEPUAJIA IS
OTUETHOCTH OB OKCIIOPTE U UMITIOPTE B COOTBETCTBHU CO CTATHEMU 2.a.ix)

1.1.

1.2.

PeakTopsbl U peakTopHOE 000py/10BaHUE
KomniekTHBIE siiepHbIe PeaKTopbI

Snepusle  peakTophl,  CIOCOOHBIE  paboTaTh B~ PEKUME  KOHTPOJIUPYEMOWM
CaMOIIOJIZIEPKUBAIOIICICS LEMHOM peakuuu JACJeHUs, HCKIoYas peakTOpbl HYyJIEBOH
MOIIIHOCTH, KOTOPBIE OMPEAEISIOTCS KaK PEaKTOPhl C MPOCKTHHIM MaKCUMAaJIbHBIM YPOBHEM
MPOU3BOJICTBA IUTyTOHUS, HE TpeBbimaonuM 100 rpaMMoB B TOJ.

[HOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIit peakTop" B OCHOBHOM BKJIIOUAET y3JIbI, HAXOISAIITUECS BHYTPH KOPITyca PeaKkTopa
WIH HEMOCPEICTBEHHO IMPHUMBIKAIONINE K HEMYy, 00OpyAOBaHUE, KOTOPOE KOHTPOJIUPYET
YpOBEHb MOINHOCTA B aKTUBHOW 30HE, M KOMIIOHCHTBI, KOTOpPbhIE OOBIYHO COJCpKAT
TETUIOHOCUTEINTh TIEPBOTO KOHTYpa AKTHBHOW 30HBI PEaKTOpa, WIH BCTYMAIOT C HUM B
HETIOCPEICTBEHHBI KOHTAKT WJIH YIIPABIISIFOT WM.

He mpexamomnaraercs MCKIIIOYEHUE PEAKTOPOB, KOTOPBIE HAIICKAITUM O00pa3oM MOTIIH OBl
MOJIBEPTHYTHCS MOAU(MDUKAIIAY IS IPOU3BOCTBA 3HAYUTEIHLHO OOJBIIETO KOJTHUYECTBA, YEM
100 rpaMMOB MIIYyTOHHUA B TOZ. PeaxTopel, mnpenHasHaueHHBIC [UISI JUIMTEIBHOMN
SKCIUTyaTalliil Ha 3HAYUTEIBHBIX YPOBHSX MOIITHOCTH, HE3aBUCHMO OT CTCICHH HX
BO3MOXHOCTEH MPOU3BOJACTBA IUTYTOHMS, HE PacCMaTPUBAIOTCS KaK 'peakTOpbl HYJIEBOU
MOIIHOCTH".

PeaKTOPHbIe KOpITyCa BBICOKOI'0 JaBJCHUHA

Meramnueckue Kopmyca B cOOpe WM WX OCHOBHBIE YaCTH 3aBOJCKOTO HM3TOTOBJICHHSA,
KOTOpBIC CIECUMATbHO IPEIHA3HAUYCHbl WM MOATOTOBICHBI Uil pPa3MEIICHUS B HHUX
aKTUBHOM 30HBI SIEPHBIX PEAKTOPOB, KaK OHM OMpeleNeHbl B MyHKTe 1.1. BhIIIE, U
CIIOCOOHBIE BBIACP)KUBATH paboUee aBICHNE TETNTIOHOCUTENS TIEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

Bepxssist TuMTa Kopiryca BBICOKOTO IAaBIIEHHS PEaKTOpa OXBaTBIBAETCS MYHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO U3rOTOBJICHHSI, YACTh KOPITYCa BHICOKOTO JIABJICHUSI.

BayTpennue yactu peakTopa (Hampumep, MOAACPKUBAIONTNE KOJIOHHBI U TUTUTHI aKTUBHON
30HBI W JIPYTHE€ BHYTPECHHHE YaCTH KOPIyCa, HAIMPABISIONINE TPYOBI IS PETYIUPYIOIIIX
CTEpIKHEH, TEIUIOBBIE KPaHbI, IIEPETOPOIKH, TPYOHBIC PEMICTKH AKTUBHON 30HBI, IJIACTUHBI
maddy3opa 1 T.1.) OOBITHO MTOCTABIISAIOTCS ITOCTABIITMKOM PeakTopa. B HEKOTOPHIX CIIydasx
OTIpe/IeNICHHBIE BHYTPEHHUE OMOPHBIC KOMIIOHEHTHI BKIIOYAIOTCS B U3TOTOBJICHUE KOPITyca
BBICOKOTO JaBJICHUS. OTH MPEIMETHI SBISIOTCS JOCTATOYHO BAXKHBIMHU C TOYKU 3PEHUS
0€30MaCHOCTU U HAJIS)KHOCTH IKCILTyaTallul PEeakTOPOB (¥ CIEIOBATENBHO, C TOUYKH 3PCHUS
TrapaHTUHHBIX 0053aTENhCTB M OTBETCTBCHHOCTH TIOCTAaBIIMKA PEAKTOpa), YTOOBI MX
MOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIIEHUS O MOCTaBKE CaMOro peakTopa He craia Obl
0OBIYHOM TpakTHKON. [l03TOMY, XOTS OTAETHHAS MMOCTABKA ATUX YHHKAIBHBIX, CIICITUATEHO
NpeIHa3HAYeHHBIX M TMOJrOTOBJICHHBIX, BXKHBIX, KPYIHBIX U JOPOTOCTOSIIUX TPEAMETOB
He 00s3aTeNbHO Oy/leT paccMaTpUBATHCS Kak BhINANAronias w3 cepbl UHTEPECOB, TAKOH
CIOCO0 MOCTABKU CUUTAETCS MAIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MaiuHsl 1/ 3arpy3KH U BHITPY3KH PEaKTOPHOI0 TOILIMBA

MaHunynsITopHoe 000py/I0BaHNE, CIICIIUAIBHO PEAHA3HAYCHHOE WIIH MTOITOTOBICHHOE IS
3arpy3Kd WM U3BJICUCHUS TOIUIMBA U3 SAJEPHBIX PEAKTOPOB, KaK OHHU OIpPECTCHBI B
myHkTe 1.1. BbIIE, KOTOpOE MOXET HCIOIb30BATHCSA, KOT/Ia PEaKTOp HaXOTUTCS IO
HArpy3KoW, WM  OoO0NagaeT  TEXHUYCCKUMH  BO3MOXHOCTSAMH  JJII  TOYHOTO
MO3ULMOHUPOBAHUS WM OPUEHTUPOBAHUS, TTO3BOJISIOIIMMU TPOBOAUTH HA OCTAHOBICHHOM
peaxTope CIOXKHBIE padOTHI IO MEeperpy3Ke TOIUIMBA, MIPH KOTOPHIX OOBIYHO HEBO3MOXKHBI
HETNOCpeICTBEHHOE HAOI0IeHNe WIIH TIPAMOI TOCTYT K TOTUIUBY.

PeakTopHble ynpaBisilouye cTep:KHHA

CrepxHH, CIENUATbHO MpeJHa3HAYEeHHBIE WJIM TOATOTOBJICHHBIE Ui YIPaBICHUSL
CKOPOCTBIO PEaKIliy B SIIEPHBIX PEaKTOpax, KaKk OHU OIpeNesIeHbl B yHKTe 1.1. BhimIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CIO,Z[a K€ BKIIHOYarTCsA, IIOMHUMO YacCTu, norﬂomammeﬁ HeflTpOHLI, €C OIIOpHBIC U
IMOABECHBIC KOHCTPYKIHNHU, €CJIN ITOCTAaBKa IIPOMU3BOAUTCA pa3AaCIbHO.

PeaKToprle prﬁbl BBICOKOI'0 JaBJICHUSA

TpyObl, KOTOpBIC CIIENUANBHO MPEIHA3HAYCHBI WM MOITOTOBIICHBI JIJISl Pa3MEIICHUS B HUX
TOIUTUBHBIX DJIEMEHTOB M TEIUIOHOCUTENS TMEPBOTO KOHTYpa B peakTopax, Kak OHHU
ompenencHsl B myHKTe 1.1. BBIE, mpu pabodeMm maBiieHWH, MpeBbimaromeM 5,1 Mlla
(740 ¢yHT/KB. MHOTIM).

HupxonueBbie TPYOBI

TpyOsr mmu cOOpPKH TpyO W3 METAIMYECKOTO MHMPKOHUS WM €r0 CIUIaBOB, IO BECY
npesbimatomue 500 Kr B TeUeHHE TI000T0 12-MecSdHOTO IMeproaa, KOTOPhIE CIEITHaIbHO
MpeTHA3HAYCHBI W ITOATOTOBJICHBI JUTS UCIIOIB30BaHUS B PEAKTOPax, KaK OHU OIPEICICHEI
B myHKTe 1.1. BBIIE, © B KOTOPHIX OTHOIICHHE MO BeCy raHUs K IUPKOHUIO MCHBIIE
gem 1:500.

Hacocb1 NMEePBOro KOHTypa TCNJOHOCUTEJIA

Hacochl, cnenmanbHO TMpenHA3HAYCHHBIC WIW IIOATOTOBJIICHHBIC JUIS  TIOJJICPXKAHUS
MUPKYJISIANA TETTIOHOCUTENS TIEPBOTO KOHTYPA SAEPHBIX PEAKTOPOB, KAK OHH OTIPE/ICIICHBI B
myHkTe 1.1. Beime.

[NOACHUTEJIBHOE 3AMEYAHUE

CrienuaibHO MpeHa3HAYCHHBIE WITH MOJITOTOBJICHHBIE HACOCHI MOTYT BKITIOYAThH CIIOXHEIC,
VIDIOTHEHHBIE WM MHOTOKPATHO YIUIOTHEHHBIC CHUCTEMBI JJISl MPENOTBPALICHUS YTEUKU
TEIUIOHOCUTENIST TIEPBOTO KOHTYpa, TEPMETHYHBIE HACOCHI W HACOCHI C CHUCTEMaMHu
WHEPLMAIBHON Macchl.  OJTO OMNpEACICHHE KacaeTCs HacoCOB, AaTTECTOBAHHBIX I10
kiaccy NC-1 nmu 5KBUBaJICHTHBIM CTaHIapTaM.

Hesinepnble MmaTepuaJibl VISl PEAKTOPOB
JeiiTepuii u TsKeaast BOJAA

Heiitepuii, Tspkenas Boga (OKHUCH AeWTepus) W JI000O€ ApYyroe COeAMHEHHE NehTepus, B
KOTOPOM OTHOIIIEHUE JIeUTepUst K aToMaM Bojxopoza mpessimaeT 1:5000, npegHazHayeHHbIE
JUISL MCTIONB30BAHUS B SIIEPHBIX PEakTOopax, Kak OHM OINpeiAesieHbl B IMyHKTE 1.1. BbIMIE, B
KOJIM4YecTBaX, mnpeBbimaroimux 200 Kr aTOMOB JedTepust s JHOOOW OJHOW CTpaHbI-
MoJTy4yaTelis B TeUEHUE JIF000ro 12-MecasyHOoro nepuoa.



2.2.

SnepHo-4ncTHIN rpaduT

I'padur, umeromuii cTeneHb YHUCTOTHI BBILE S-MIIIHOHHBIX OOPHOTO SKBUBAJICHTA, C
IIOTHOCTBIO Gonbie uem 1,50 r/cM’, NpeHA3HAYCHHBI IS MCIIONIb30BAHUS B SAEPHBIX
peakTopax, Kak OHM OIpeesieHbl B IIyHKTE 1.1 BbIIE, B KOJIMYECTBAaX, MPEBBIIIAFOIIUX
3x10* kr (30 MeTpHUYECKHX TOHH) JUIsl TF0GO OIHOM CTPAHBI-TIONyYATENIs B TEUCHHE TH06Or0
12-mecsyHOrO MIepuoaa.

[TPUMEYAHUE

Jns 1meneid SKCIOPTHOTO KOHTPOJS MPABUTENIBCTBO OMPEIENeT, OyIyT JH JKCIIOPTHBIE
MapTUU COOTBETCTBYIOIIETO BHINNIEYKa3aHHBIM XapaKTEPUCTUKAM rpaduTa HCIOIb30BATHCS
B SIZICPHBIX peaKkTopax.

YcranoBkM ISl Mepepa0oTKH 00/Iy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB W 000pyJAOBaHHe,
cIeHHATBHO NPeJHA3HAYEHHOE WM IIOATr0TOBJIEHHOE JJIS1 TOr0

BBOJAHOE 3AMEYAHUE

IIpu mnepepaboTke OOIyUYEHHOrO SIIEPHOTO TOILIMBA TUTYTOHWA W YpaH OTACISIOTCS OT
BBICOKOAKTUBHBIX TPOJYKTOB JICJICHUS U IPYTHX TPAHCYPAHOBBIX 3JIEMEHTOB. J[isi Takoro
paszieneHusl MOTyT UCIIONIB30BAThCS PAa3IMUHBIE TEXHOJIOTHYecKue mporecchl. OJHAKO CO
BpeMeHeM mporiecc "Ilypekc" ctam Hambonee pacmpoCTpaHEHHBIM W IMPUEMIIEMBIM. OTOT
MPOIECC BKJIIOYAET PAcTBOPEHUE OOIYYCHHOTO SACPHOTO TOIUIMBA B a30THOW KHCIIOTE C
MOCIEYIONIMM BBIICJICHUEM ypaHa, IUIYTOHHS M TPOJYKTOB JIEJICHHsI JKCTpaKIuei
pacTBOpHUTEIIEM C MMOMOIILI0 TpHOyTHIIQOocdaTa B opraHudeckoM pazbaBuTere.

TexHOMOTHYECKHE TIPOIECCHI Ha Pa3IUYHBIX ycTaHoBKax Tuma "Ilypekc" aHaJOTHYHBI H
BKIIFOYAIOT: HM3MENbYCHUE OOJIYYEHHBIX TOIUIMBHBIX DJIEMEHTOB, PACTBOPCHHE TOILIHBA,
AKCTPAKIUIO PACTBOPHUTEIEM W XPAaHECHUE TEXHOJOTMUYECKOUW KHUIKOCTH. MOXKET UMEThCS
Takke 00OpyIOBaHHWE /IS TEIUIOBOW JICHUTpAIMM HUTpaTa ypaHa, KOHBEPCHH HUTpATa
TUTyTOHUSI B OKHCh HMJIM METAIUI, a Takxke JJsi 00paOOTKH KHIKUX OTXOJOB, COJEPKAITIX
MIPOJYKTHI JIEJICHUS, 10 MOMyYeHUsI (POPMBI, IPUTOTHON ISl POIOJKUTEIHLHOTO XPaHSHUS
uin  3axopoHeHWs.  OJHAKO KOHKDETHBbIE THUIBI WM KOH(pUryparms 000pYyIOBaHUSA,
BBITIOJTHSIONIETO 3TH (YHKIMK, MOTYT pa3iuyarhCsi Ha pa3iM4YHBIX YCTAHOBKAxX THIIA
"Ilypekc" 1o HeCKOJIBKUM MIPUIMHAM, BKIIOYas THUIIBI U KOJTHMYECTBO 00ydEeHHOTO SACPHOTO
TOIUTMBA, TOJUICkKAIIETO TMepepaboTKe, W MPEANOoJaraeMblii  IMPOLECC OCAXKICHUS
U3BJICKAEMBIX MAaTEpHaliOB, a TaKKe MPHHIUIBI obOecrieueHnuss O€30MacHOCTH U
TEXHUYECKOTO O0CITYKUBAHUS, TPHUCYIITIE KOHCTPYKIMH JaHHONW 00CTaHOBKH.

"VcraHoBka IS mepepabOTKM  OOMYyYEHHBIX TOIUIMBHBIX — 3JIEMEHTOB"  BKITIOYACT
0o0OpyZiOBaHHE ¥ KOMITOHEHTBI, KOTOpBbIE OOBIYHO HAXOMATCS B MPSIMOM KOHTAaKTE C
0OJTyYCHHBIM TOITHBOM M OCHOBHBIMHU TEXHOJIOTHYECKHUMH OTOKAMH SCPHOTO Marepuala
Y TPOJYKTOB JICTICHHSI, ¥ HETIOCPEJICTBCHHO YIPABISIOT HMH.

OTH TpOIECChl, BKIOYAs IMOJHBIC CUCTEMBI Ui KOHBEPCHHU ILTYTOHHS W IPOH3BOJICTBA
METaJUTUYECKOT0 TUTYTOHHS, MOTYT OBITh MJIEHTU(QUIIMPOBAHBI TI0 MepaM, MPUHHUMAEMbIM
JUI TIpEIOTBpAIICHUs] OMACHOCTEH B CBS3H C KPUTUYHOCTHIO (HAIpUMEp, MEpamH,
CBS3aHHBIMH C TEOMETpHEi), o0nydeHreM (Hampumep, MyTeM 3alUThl OT OOJydeHUs) U
TOKCHYHOCTBIO (HaIpuMep, MepaMH I10 YIAEPKaHUIO).

[Ipenmersl 00OpPYIOBaHWsS, Ha KOTOPBIC, KAaK CUYHTACTCSH, PACHpPOCTPAHSICTCS 3HAYCHUE
¢dpasel "m 00OpymOBaHWE, CICHHAIBLHO NpETHA3HAUYEHHOE WM ITOATOTOBIEHHOE" JIs
nepepadoTKH 00TYYEHHBIX TOTUIMBHBIX AJIEMEHTOB, BKITFOYAIOT:



3.1.

3.2.

3.3.

34.

MammHbI 1J1s1 pyOKH 00, 1y4eHHBIX TOIJIMBHBIX 3J1eMEHTOB
BBOJAHOE 3AMEYAHUE

D10 000pyIOBaHWE WCIIONB3YeTCS MJI1 BCKPBITHS OOOJOYKH TOIDIMBA C  IEJBIO
MOCIIEAYIONIETO PACTBOPSHHUS OOJYYSHHOTO SACPHOTO MaTepuana. Kak mnpasuo,
UCTIOJIB3YIOTCS CHENUAIBLHO TpeJHa3HAYeHHbIE, CKOHCTPYHPOBAHHbBIE JUIS PYOKH MeTaslia
YCTPOKMCTBA, XOTS MOXKET HCTIOIB30BaThCs U 00JIee COBEpIIEHHOE 000PYI0BaHUE, HATIPUMED
Ja3epel.

JlVCcTaHIIMOHHO ~ ympaBlisieMoe O0OpY/JOBaHHE, CIEIHMAaIbHO MpeIHA3HAYCHHOE WIIN
MOJITOTOBJICHHOE JJIs1 UCIIOJIB30BaHUS Ha YCTAHOBKE MO TMepepaboTKe, Kak OHa OIpe/eieHa
BBHITIE, JUIS PE3KH, PYOKH WM Hape3KH COOPOK, IYYKOB WM CTEPXKHEH OOIyICHHOTO
SJIEPHOTO TOTLTUBA.

JAuccoabBepbl

BBOJAHOE 3AMEYAHUE

B nmucconpBepbl OOBIYHO TMOCTYIMAET HM3MEIBYCHHOE OTpa0OTaBIIee TOILIMBO. B 3THX
0e30MacHBIX C TOYKW 3pEHUs KPUTHYHOCTH pe3epByapax OOIyueHHBIH SOEPHBIA MaTepuai
pacTBopsieTcs B a30THOM KHCIIOTE, W OCTaloIIHecs OOpe3KH OOOJOYEK BBIBOIATCS U3
TEXHOJIOTHYECKOTO MOTOKA.,

besomacHple ¢ TOYKHM 3peHHUs] KPUTUYHOCTH pe3epByapbl (HAIpHMep, Majoro JWaMeTpa,
KOJIBIICBBIE WJIM TPSMOYTOJIGHBIE pE3epByaphl), CICIUAIBHO MPEIHA3HAYCHHBIC WU
MOJITOTOBJIEHHBIE IS UCIIOIB30BAaHMS Ha YCTAaHOBKE MO IepepaboTKe, Kak OHU OTpeIeIIeHbI
BBIIIE, JUIS PpAcCTBOPEHHS OOJYYEHHOTO SAEPHOTO TOIUIMBA, KOTOPBIE CITIOCOOHBI
BBIJICPKUBATH TOPSAYYI0, BBICOKOKOPPO3UOHHYIO JKMJIKOCTh W MOTYT JHUCTAaHIMOHHO
3arpyXarbCsi U TEXHUIECKH 00CITYKUBATHCS.

IKCTPAKTOPbI U 000PyI0BAHMeE /IJIsl SIKCTPAKIUM PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B sKkcTpakTOphl C pacTBOpPHUTENEM TOCTYIAaeT Kak pacTBOp OOIYYEHHOTO TOIUIMBA W3
JTIUCCOJIBBEPOB, TaK W OPraHUYECKHU PAacTBOP, C MOMOIIBKD KOTOPOTO Pa3ACisIOTCS YpaH,
TUTYTOHUH U MPOIYKTHI NeneHus. OO0opymoBaHUE I SKCTPAKIUU PACTBOPHUTEIEM OOBIYHO
KOHCTPYHPYETCSI TAKAUM 00pa3oM, 4TOOBI OHO YAOBJIETBOPSIIO KECTKUM IKCILTYaTallAOHHBIM
TpeOOBaHMIM, TaKUM, KaK JUITMTEIBHBIN CPOK CIIY)KOBI 0€3 TEXHUYECKOTO OOCTYKHBaHHS
WM JIETKas 3aMEHSAEMOCTh, MPOCTOTA B DKCIUTyaTallUu W YIPABJICHUHU, a TAKXKE THOKOCTh B
OTHOIIICHUY M3MEHEHHS TapaMeTpoB TIpoliecca.

CroenuanbHO TpeIHA3HAUYCHHBIE WM IMOATOTOBICHHBIE 3KCTPAKTOPBl C PACTBOPUTEIEM,
Takhe, KaKk HacaJO4YHbIE WM MyJbCAIlMOHHBIE KOJOHHBI, CMECHTEIbHO-OTCTONHBIE
anmapaThl WIH HEeHTPOOEKHbIE KOHTAKTHBIE aIlllapaThl U UCIIOIB30BaHMS Ha YCTAHOBKE TI0
00paboTKe OONYYEHHOTO TOIUIMBA.  ODKCTPAKTOPBI C PACTBOPUTENEM JIOJDKHBI OBITh
YCTOWYMBBI K KOPPO3UOHHOMY BO3JCUCTBUIO a30THOM KHCIIOTHI. OKCTPAKTOPHI C
pacTBopuTeleM OOBIYHO W3TOTABIMWBAIOTCA C COONIOJEHHEM YPE3BbIUAHO BBICOKHX
TpeOOBaHMii (BKJIIOYash NPHMEHEHHUE CICIHHAIbHBIX METOJOB CBapKW, WHCIICKIIMA,
oOecrieueHre U KOHTPOJIb Ka4eCTBa) U3 MajOyriepOIUCThIX HEPIKABCIOIIUX CTAlCH, TUTAHA,
[UPKOHUS WM APYTUX BEICOKOKAYECTBEHHBIX MaTepPHAJIOB.

XumMudeckue pe3epByapbl 1Jd BIACPKUBAHUA WIN XPAHCHUSA

BBOJAHOE 3AMEYAHUE

Ha srame skcTpakiyu pacTBOPUTENIEM OOpPa3yIOTCS TPH OCHOBHBIX TEXHOJIOTHYECKHX
MOTOKA JKUAKOCTU. Pe3epByapbl Ui BBIICPKUBAHMSI WM XPAHCHUS WCIONB3YIOTCS B
JMagpHEHIIe 00paboTKe BCEX TPEX MOTOKOB CIICAYIOIIMM 00pa3oM:



3.5.

3.6.

a) pacTBOp UHCTOTO Aa30THOKHUCIOIO ypaHa KOHIIGHTPUPYETCS BbIMAapUBaHUEM U
MIPOUCXOUT TIPOIIECC JCHUTPAITUH, TAC OH TpEeBpaIiacTcs B OKCHI ypaHa. OITOT
OKCHJI TIOBTOPHO HCITOJIB3YETCS B SIIEPHOM TOITMBHOM ITHKIIC,

b)  pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB [I€JI€HHS OOBIYHO KOHIIGHTPHPYETCS
BEITIADUBAHUEM M XPAHHUTCS B BHJE KOHIICHTPHUPOBAHHON IKHIKOCTH.  ODTOT
KOHIICHTPAT MOXKET BIOCJICICTBUU MPOWTH BBIMIAPHBAHKUEC WA OBITH MPEOOpa3OBaH B
(hopMy, IPUTOTHYIO JIJTsI XPAaHESHUS HITH 3aXOPOHCHUS;

c) pacTBOp YUCTOrO HUTpaTa IUTyTOHHSI KOHLICHTPUPYETCSA U XPAHUTCS JO MOCTYIUICHUS
Ha JalbHEHIINe STanbl TEXHOJIOTHYECKOTO Tporecca. B "gacTHOCTH, pe3epByapsl s
BEIICP)KMBAaHUS WM XPaHCHUS pPACTBOPOB IUIYTOHHUS KOHCTPYUPYIOTCS TaKUM
00pa3om, 9TOOBI M30eXKaTh CBI3aHHBIX C KPUTHYHOCTBHIO MPOOJIEM, BO3ZHUKAIOIIUX B
pe3yapTaTe N3MEHEHUH B KOHIIEHTPAIIUHN WK (JOpMe JAaHHOTO TOTOKA.

CrienuaibHO TIpeHA3HAYCHHBIC WU TIOATOTOBJICHHEIC PE3CPBYapPhI IS BBIJICPKUBAHISI HITH
XpaHEeHUs1 U WCIIONb30BAHUS HA YCTAHOBKE MO repepaboTke OONYyYeHHOTO TOILTUBA.
PesepByapsl Ui BBIIEPKUBAHUS WM XPaHEHWS JOJDKHBI OBITh YCTOWYHMBBL K
KOPPO3UOHHOMY BO3CHCTBUIO a30THOW KHCIOTHL. Pe3epByaphl IUisl BBIACPKUBAHUS WU
XpaHEHUs1 OOBIYHO W3TOTABIMBAIOTCS M3 TAKHX MAaTepHaloB, KaK MaJIOYTIEPOIUCThIC
Hep KaBeIoNIe CTaJlH, TUTAH WU IIUPKOHUI WM JPYTHE BHICOKOKAYECTBEHHBIC MaTEPHAIIBI.
PezepByaphl 11 BBIICpKUBAHUS WM XPAHCHHUS MOTYT OBITh CKOHCTPYHUPOBAHBI TaKUM
o0pazoM, YTOOBI WX OKCIUTyaTalldsl W TEXHUYECKOE OOCIYKHBAaHUE IPON3BOIMINCH
JCTAHIIMOHHO, U MOTYT HMETh CJEIYyIoNHe OCOOCHHOCTH C TOYKH 3PEHHs KOHTPOJIS 32
SJICPHON KPUTHIHOCTHIO:

1) OOpHBIN SKBUBAJIECHT CTEHOK WM BHYTPEHHHX KOHCTPYKIMH paBeH MO MEHbLICH
mepe 2%, mubo

2) MATHHAPUIECKUE PE3CPBYaphl UMEIOT MaKCUMAIBHBIA auaMmeTp 175 mm (7 mroitMoB),
hivs (6]

3) MPSMOYTOJIbHBIA WJTM KOJBIIEBOM pe3epByap MMEET MaKCUMAaIbHYIO HIUPUHY 75 MM
(3 mroiima).

Cucrema KOHBCPCUHU HUTPATA IVIYTOHUA B OKCHU[

BBOJAHOE 3AMEYAHUE

Ha OonpmMHCTBE YCTaHOBOK [0 TIEPEpadOTKE JTOT KOHEUYHBIH TIPOIECC BKIOYACT
KOHBEPCHIO pacTBOpa HHUTpaTa IUIYTOHWS B JBYOKHCHh IUTYyTOHHs. B 4YHCIO OCHOBHBIX
orepanuii  3TOro mporecca BXOJISAT: XpaHeHUE W KOPPEKTHUPOBKA HCXOJIHOIO
TEXHOJIOTHYECKOTO MaTepualia, OCaXKJICHHE W pa3jeiicHUE TBEPIOM U KUAKOW (a3bl,
MpOKaJMBaHKUE, OOpalleHWe C TPOJYKTOM, BCHTWISAIHMS, OOpalieHHEe C OTXOJaMH U
yIpaBiieHHE TPOIIECCOM.

3aMKHYTBIE CUCTEMBI, CIIEIAIFHO MTPeIHA3HAYEHHbIE WM ITOATOTOBIEHHBIE I KOHBEPCHHU
HUTpaTa IUTYTOHHWS B OKCHJ IUIyTOHHSA, B YaCTHOCTH, OOOPYIOBAaHHBIE TaKMM OOpa3oM,
4TOOBI N30€KATh JOCTHXKEHUS! KPUTUYHOCTH U PAIMAIIMOHHBIX d3PPEKTOB, a TAKIKE CBECTH K
MUHHUMYMY OMACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

CucreMa KOHBEPCHH OKCHA INIYTOHHA B METAJLI
BBOJHOE 3AMEYAHUE

DTOT Tporecc, KOTOPEI MOXKET OBITh CBSI3aH C YCTAaHOBKOHM 1O mepepaboTke, BKIIFOYAET
(dTopupoBaHHEe JBYOKHUCH IUTyTOHHS, OOBIYHO C TIPUMEHEHHUEM BBICOKOAKTHBHOIO
(hropucToro Bojopoja, ¢ UEIbI0 NOdydYeHHs: (GTOPUIA ILTYTOHUS, KOTOPBIA BIOCICICTBUU
BOCCTAHABIMBACTCS C IOMOIIBK) METAUIMYECKOTO KAaJbIUS BBICOKOW YHCTOTHI JIO
MOJYYEHUS] METaNTMYECKOro IUTYyTOHHSI M (TOpHIa KaJIbIUs B BHJAC IUIaka. B 4wcio
OCHOBHBIX OIEpalMii JAaHHOTO IPOLEecca BXOMIST: (ropupoBanue (Hampumep, c



5.1.

5.1.1.

MpPUMEHEHUEM 000pYyIOBaHMsI, COJEpPIKAIICTO OJaropoIHbIC METAJUTBI WM 3alllHIEHHOTO
MOKPBITHEM M3 HHX), BOCCTAHOBIICHHE MeTallia (HarpuMep, ¢ IPUMEHEHUEM KepaMHUYECKIX
THTJICH), BOCCTAHOBJICHUE IUIaKa, OOpaIeHne ¢ MPOAYKTOM, BEHTHIISAINA, OOpaIieHHue C
OTXOJIaMU | YIIPABJICHHUE TPOIIECCOM.

3aMKHYTBIE CHCTEMBI, CIIEIHAIBHO TMpeJHAa3HAYEHHBIE WM TOATOTOBJIECHHBIC IS
MPOU3BOCTBA METAINTMYECKOTO IUTYTOHHS, B YaCTHOCTH, 000PYyAOBaHHBIE TaKUM 00pa3oM,
4TOOBI M30€XKATh TOCTUKCHUS KPUTUYHOCTH M PAJUAIMOHHBIX d((EKTOB, a TAKKE CBECTH K
MUHHUMYMY OMACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

YcTaHOBKH /1 H3rOTOBJIEHHS TOILTHBHBIX 3J1IEMEHTOB

"YcTaHOBKA TSl U3TOTOBJICHUS TOIUIMBHBIX AJIEMEHTOB" BKIIFOYAaEeT 000PYIOBAHHE:

a) KOTOpO€ OOBIYHO HAXOAWTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTHYECKUM
MOTOKOM SIIGPHOTO MaTepHaja WA HEMOCPEACTBEHHO 00pabaThIBAaeT €ro, WM Ke
YIPaBISET UM, UIIH,

b)  KOTOpOe repMETU3UPYET SACPHBIM MaTepual BHyTPH OOOJIOUKH.

YcTaHoBKH U151 pa3fesieHUsi H30TONOB YPaHa U 000pyA0BaHHe, KPOMe AHATUTHYECKHX
npudopoB, cienaJbLHO NpeAHA3HAYEeHHOe MJIN OAT0TOBJIEHHOE /Il 3TOr0

[Ipenmetsl 000py/MOBaHUS, HA KOTOPBIE, KaK CUUTACTCS, PACIPOCTPAHSCTCS 3HAYCHUE
(dpasel "obopymoBaHUE, KPOME AaHAUTUTHYECKUX TPHUOOPOB, CIICHHAILHO MpeaHa3HAUCHHOES
WM TTOJITOTOBIICHHOE" [UIsl pa3jelieH!s] H30TOIOB ypaHa, BKIIOYAlOT B ce0s:

TI'azoBbIe ueHTpm])yrn " y3JIbl H KOMIIOHEHTbI, CICHIHAJBbHO MNPECIHAZHAYCHHbIC WJIN
MOATOTOBJECHHBIC AJIA UCIIOJb30BAHHUA B I'a30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUE

T"azoBas 1eHTpHrdyra 0OBIYHO COCTOUT U3 TOHKOCTECHHOTO(BIX) ITMINHAPA(OB) THAMETPOM OT
75 MM (3 moiima) g0 400 mm (16 mOMMOB) € BEPTHKAIBHOW IIEHTPAIBHON OCHIO,
KOTOPBIii(e) moMemieH(bl) B BaKyyM H BpamaeTcsi(foTcsl) ¢ BHICOKOH OKPYXHOIM CKOPOCTBIO
nmopsinka 300 m/c wim 6osee.  JIms MOCTIDKEHHST OOJNBINION CKOPOCTH KOHCTPYKIIHOHHBIC
MaTepralbl BPAIIAIONINXCA KOMIIOHEHTOB JIOJDKHBI MMETh BBICOKOE 3HAYCHHE OTHOIICHUS
NPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpka U, CIIeA0BAaTelIbHO, OTHENbHBIE €€
KOMITOHEHTBI JTOJDKHBI M3TOTOBJIATHCS C BBICOKOH CTENEHBIO TOYHOCTH, YTOOBI pazdaiiaHc
Obl1 MHUHUMANbHBIM. B oTimume oT apyrux neHTpudyr rasoBas UeHTpudyra s
oOorameHuss ypaHa HMMEET BHYTPU PpOTOpPHOH  Kamepsl  BpallaromIyrocsi(uecs)
neperoponky(n) B opMe IUCKa W HEMOABIKHYIO CUCTEMY Mojadd M oTBoga rasa UF6,
COCTOSIIIIYIO IT0 MEHBIIIEH Mepe U3 TPeX OTACIbHBIX KaHAIOB, IBA U3 KOTOPHIX COETUHEHBI C
JIOTIATKAaMH, OTXOISAIITUMHU OT OCH POTOpa K MEepu(EpHHHON YacTH POTOPHOH Kamepnl. B
BaKyyMe¢ HaXOJHUTCS TaKKe DSl BaXXHBIX HEBPAIIAIONIUXCS AJIEMEHTOB, KOTOPBIC, XOTSA U
UMEIOT 0CO0YI0 KOHCTPYKIIMIO, HE CJOXHBI B W3TOTOBICHWHM W HE W3TOTOBIIOTCSA W3
YHUKAJIBHBIX MaTepuanoB. lleHTpudykHas yCTaHOBKA, OJHAKO, TPEOYyET OOJBINIOro YuciIa
STUX KOMIIOHEHTOB, TaK YTO HMX KOJIIMYECTBO MOXKET CIIY)KUTh BaXKHBIM HHIUKATOPOM
KOHEYHOT'O MCIOIb30BaHUS.

Bpamarommuecss KOMIOHEHTbI
a)  IlonHble poTOpHBIE COOPKU:

TOHKOCTEHHbIC IMIMHAPHI WU PSJ COCAMHEHHBIX MEXIy CO00H TOHKOCTEHHBIX
UIMHJIPOB, U3TOTOBJIEHHBIX W3 OJHOTO WK 0oJiee MaTepUallOB C BBICOKMM 3HAYCHHUEM
OTHOIIEHUS TPOYHOCTH K TIOTHOCTH, YKa3aHHBIX B [IOSICHUTEJIbBHOM 3AMEUYAHUU x
Hacrosimemy pasgeny. CoelMHEHHE UIMHIPOB MEXIy COOOW OCYIIECTBISETCS TPU
MTOMOIIN THOKUX CHIHL()OHOB WIIM KOJIEI, ONMMCaHHbIX B 9acTH 5.1.1. ¢) Hmwke. CoOpaHHBIHA
pOTOp HMeEeT BHYTPEHHIOIO(ME) NeperopoAxky(M) M KOHLEBBIE Y3Jbl, OMNHCAHHBIE B
yactsax 5.1.1.d) u e) Hwke. OpHako mojiHas cOOpKa MOKET OBITh MOCTaBJIEHA 3aKa3YMKY B
YaCTUYHO COOpaHHOM BHUJIE.



b)  Portopuble TpyOBI:

CoenuanbHO TNpelHA3HAUYCHHBIE WM MOATOTOBJICHHBIE TOHKOCTCHHBIC UMWIMHAPHI C
tomuHON cteHkn 12 mm (0,50 groiima) wim MeHee, amameTrpoM oT 75 mm (3 mroiima)
110 400 MM (16 mI0MMOB), M3TOTOBJICHHBIE W3 OJHOTO WM 0oJiee MaTeprajoB, MMEIONTUX
BBHICOKOE  3HAUYEHHE  OTHOILIEHUS  MPOYHOCTHM K  IUIOTHOCTH,  YKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHWU k HacTosiieMy pa3aeny.

c) Konbua nnu cunb¢oHsr:

KoMmmoHeHTsI, crmenuanbHO TpeAHAa3HAYeHHbIE WM TMOJTOTOBIEHHBIE UISI CO3aHUA
MECTHOW OMOPHI Il pOTOPHON TPYObl WM COETUHEHUS psiia pOTOPHBIX TpyO. CHib(OHBI
MIPEACTABISIIOT CO00# KOPOTKHME MIIMHAPH! ¢ TOMMIUHON cTeHKH 3 MM (0,125 mroitma) wmm
MeHee, nraMeTpoM oT 75 mm (3 mroiima) mo 400 MM (16 mroitMOB), UMEIOIHUX OXUH TOhp H
M3TOTOBJICHHBIE W3 OJHOTO W3 MaTepHalioB, WMEIOIIMX BBICOKOE 3HAYCHHUE OTHOLICHUS
MPOYHOCTH K IUIOTHOCTH, YykazaHHbIXx B [IOSICHUTEJIBHOM 3AMEYAHUU k
HACTOSAIIEMY pa3Jieny.

d)  Ileperoponku:

KommonenTsr B opme amcka auamerpoM oT 75 MM 1o 400 MM (ot 3 g0 16 mroiimoB),
CHENMaTbHO TIPeAHAa3HAYCHHBIE WM TOATOTOBIEHHBIE I YCTAHOBKH BHYTPH POTOPHOM
TpyOBbl LEHTpU(yTH C [EeIbI0 HW30JMPOBAaTh BBHIMYCKHYIO KaMepy OT TJaBHOU
Pa3IeUTENBHON KaMephl U B HEKOTOPBIX CIydasx i yIydlIeHus upKymsiinuu raza UF6
BHYTPH TJIABHOH pa3/IeUTENbHON KaMephl pOTOPHOM TPYOBbI ¥ H3TOTOBJICHHBIE U3 OJHOTO U3
MaTepuaioB, HMEIONUX BBICOKOE 3HAYEHHE OTHOIIEHUS IPOYHOCTH K TUIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEYAHUNMU k HacTosiiemMy pasaenty.

e) BepxHuue/HmKHNE KPBIIITKH:

KommonenTsl B ¢dopme aucka guamerpoM ot 75 mm (3 mroiima) mo 400 mm (16 mroiiMoB),
CHELMAIBHO IIpeJHA3HAUCHHbIE WM MOJATrOTOBIECHHBIE TaKUM OOpa3oM, 4YTOOBI TOYHO
COOTBETCTBOBATh IMaMETPy KOHIIOB POTOPHOH TpyOBI U Omarogaps atomy yaepxusats UF6
BHYTpPHU €€. DTU KOMIIOHEHTHI UCIIOJIb3YIOTCS AJISl TOTO, YTOOBI OAECP)KUBATD, YIEPKUBATH
WIN COJEp)KaTh B ce0e KaK COCTaBHYIO 4YacTh 3JIEMEHTHl BEPXHErO NOJIIUIHUKA (BEPXHAA
KpBIIIKA) WM CIOY)XUTh B KauecTBE HECYLIEH 4YacTH BpallAOIIUXCS 3JIEMEHTOB
QNEKTPOABHUIATENd W OJCMEHTOB HIDKHETO TMONIUMIHMAKA (HIKHSA KpBIIKA), U
U3TOTOBJLIIOTCS W3 OAHOIO M3 MAaTepHaloB, MMEIOLIMX BBICOKOE 3HAYEHHE OTHOLICHUS
MPOYHOCTH K IUIOTHOCTH, YykazaHHbIXx B [IOSICHUTEJIBHOM 3AMEYAHUU k
HaCTOSLIEMY pa3Jieny.

IMOSCHUTEJIBHOE 3AMEUAHUE
st Bpamaronmxcs KOMIOHEHTOB EHTPU(YT UCTIONB3YIOTCS CIEIYIONINE MAaTEPHAIIBI:

a)  MapTCHCHTHOCTApCIOIHE CTalld, MMEIOIINEe MAaKCUMAIbHBIN Mpenesl MPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m? (300 000 dyHT/KB. m0iim) win Gonee;

b)  adfOMUHHEBBIC CIUIABbI, WMCIONIME MAKCHMAIbHBIA Tpeaesa MPOYHOCTH Ha
9 2 v
pactsokenue 0,46 x 10° H/m™ (67 000 dyHT/KB. mroiiM) wu Oosiee;

c) BOJIOKHUCTBIE (HUTETIOMOOHBIC) MaTepHajbl, MPHUTOJHBIC JUIsl WCIOJNB30BAHUS B
KOMIIO3UTHBIX CTPYKTypaX W WMEIONIME 3HAUCHUS YICIEHOTO MOJIYJS YIPYrOCTH
123x 10°M mam 6Golnee MW MaKCHMAIBHOTO VIEIBHOTO Mpeiela IPOYHOCTH Ha
pactsokenne 0,3 x 10° win Gonee ("yaeabHbII MOAYIb ympyroctu" - 3T0 MOIYIb
IOnra B H/Mz, JICTICHHBI Ha YJEJIbHBIM BeC B H/M3; "MaKCUMAaNbHBIA YJEIbHBIN
mpeJieNl MPOYHOCTH Ha PACTSHKCHHE" - TO MaKCHMAJbHBIA Mpeien MPOYHOCTH Ha
pactsikenne B H/M®, neseHHbIH Ha yaenbHblil Bec B H/M’.



5.1.2.

CraTnuyecKkne KOMIIOHEHTHI
a) TToamumHuKY ¢ MATHATHOM IIOABECKOI:

CrienmanbHO TIpeAHAa3HAYEHHBIE MIIM TOATOTOBICHHBIE TTOAIINITHUKOBBIE Y3IIbI, COCTOSIIINE
U3 KOJBIIEBOIO MarHuTa, MOJBEIICHHOTO B 000WME, COepKallei NeMI(UPYIONIYIO CPEy.
O6oiima wm3roraBmuBactcs w3 croikoro k UFg marepuana (cm. [IOACHUTEJIBHOE
3AMEYAHMUE x pazgeny 5.2.). MarauT COCIUHSAETCS C IMOTIOCHBIM HAKOHEUYHUKOM WITH
BTOPHIM MarHUTOM, YCTAaHOBJICHHBIM Ha BEpXHEW KPBIIIKE, OMUCAaHHOHN B pazmene 5.1.1. e).
Maraut MOXeT UMeTh (POpMYy KOJIbIAa C COOTHOIICHUEM MEXITYy BHEIIHMM M BHYTPCHHUM
IuaMeTpamMHd, MEHBIIAM WJIH paBHBIM 1,6:1. Marsutr MOXeT uMeTh (opMmy,
oOecnieunBaronyr0 HavanbHyl mnponunaeMocts 0,15 'a/m (120 000 equaun CT'C) wunm
Oomee, WM OCTaTOYHYIO HamMarHMueHHOCTb 98,5% wim Oornee, WM TPOU3BEICHHE
MHAYKIIN Ha MaKCHMAIIbHYIO HANpPsuKeHHOCTH momst 6oxee 80 kJlx/m” (107 T'c.D). Kpome
OOBIYHBIX CBOMCTB MaTepuana, HEOOXOIUMBIM IpPEABAPUTENLHBIM YCIOBHUEM SIBIISETCS
orpaHUuYeHHe O4YeHb ManbiMu nomyckamu (Menee 0,1 mm mmu 0,004 groiima), OTKIOHEHUS
MarHUTHBIX OCEH OT TCOMETPUYCCKHMX OCEH WM O0eCleYeHHe 0CO00H TI'OMOT€HHOCTH
MaTepuana MarHuTa.

b)  Iommunuauku/aemmdepsr:

CrenumanbHO NpefHa3HAYEHHBIE WM MOATOTOBJICHHBIE MOMIIMITHUKH, COAEpXallue y3eml
OCB/YIUIOTHUTENILHOE KOJIBIIO, CMOHTHPOBAHHBIN Ha femrgepe. Och 0OBIMHO MpeCTaBIIseT
co0OH BaJl U3 3aKaJEHHON CTali ¢ OAHUM KOHIIOM B (hopMe Hodycdepsl, U CO CpeacTBaMHU
MOJCOEIMHEHNSI K HIKHEH KpBIIKe, OomucaHHOW B pasnene 5.1.1.¢), Ha gpyrom. Bam,
OJIHAKO, MOXET OBbITh COEIMHEH C THIPOAMHAMHUYECKUM HONUNHUKOM. Koinbio umeer
dbopMy TabmeTKH ¢ MoaychEepHUSCKUM YIIyOJIeHHEeM Ha OJHOW IIOBEPXHOCTH.  ITH
KOMITOHEHTHI YaCTO MOCTABJISIIOTCS OTAEIBHO OT AeMIidepa.

c) MonexyspHbIe HaCOCHI:

CrenmanbHO TIpeAHAa3HAYCHHBIE WM TIOATOTOBJICHHBIE NWJIMHIAPHI C BBITOYCHHBIMH HITH
BBIJABIICHHBIMA BHYTPH CIHMPAJbHBIMH KaHaBKAMH W C BBICBEPJIICHHBIMH BHYTPH
OTBEPCTUSMH. THUIOBBIMH pa3MepaMH SIBIIAIOTCS CIENYIOUINe: BHYTPECHHUH IUaMeTp OT
75 MM (3 grotima) mo 400 mm (16 mroiimoB), TommmHa cteHKH 10 MM (0,4 mroiima) wmm
Oomee, ¢ [UIMHOW, paBHOM JWaMeTpy WU OOJIBIIE. KanaBku OOBIYHO HWMEIOT
NpsSMOYTOJIFHOE TToTiepeyHoe cedenre u ryounny 2 MM (0,08 mroiima) nnu Gonee.

d) Craropsl JBUTATENCH:

CrnenuanbHO TIpeIHA3HAYCHHBIE FIIM ITOATOTOBJICHHBIE CTATOPBI KOJBIIEBOH (DOPMBI IS
BBICOKOCKOPOCTHBIX MHOTO()a3HBIX TUCTEPE3UCHBIX (WIIM PEAKTUBHBIX) 3JIEKTPOABUraTEICH
MIEPEMEHHOTO TOKAa JUIsl CHHXPOHHOW pa0OThl B YCIOBUSIX BakyyMa B JUana3oHE YacTOT
600-2000 I'm u B aumanazone MomHocTeH 50-1000 BA. CtaTopbl coCTOST M3 MHOTO(a3HBIX
00MOTOK Ha MHOTOCJIOIHOM JEJIE3HOM CEpPJICYHUKE C HU3KUMH TIOTEPSIMH, COCTOSIIEM W3
TOHKHX IUTaCTHH, 00BIYHO TomuHOH 2,0 MM (0,08 mroriMa) MM MEHee.

e) Kopmyca/npuemMarky neHTpuyru

KoMIoHeHTHI, crenuanbHo TpeqHa3HaueHHbIe WM MOJATOTOBIIEHHBIE U pa3MEIICHHUS B
HUX COOpPKH POTOpPHON TpyObl Ta3oBoil meHTpudyru. Kopmyc cocToMT U3 KECTKOTO
MAIMHApPa ¢ TommuHON cteHku mo 30 MM (1,2 mrofiMa) ¢ MPEIU3HOHHO 00pabOTaHHBIMHU
KOHI]AMH JUIA yYCTAHOBKH TMOIINITHUKOB M C OJHUM WM HECKOJbKMMH (hIaHIaMu JIs
MoHTaxa. (OOpaboTaHHBIC KOHIIBI MApaUICIBHBI JPYT APYry W TEPICHIUKYISPHBI
MpOoJIONbHON ocu nuinuHApa B npeaenax 0,05 rpagyca unu menee. Kopmyc MOXKET Takke
MPEJICTABIATE COO0N KOHCTPYKIIMIO SYEHCTOTO THMA JJISl pa3MEIIeHUs B HEM HECKOJIBKUX
poTopHBIX TpyO. Kopiryca u3rotaBimmBaroTcs U3 MaTepraioB, Koppo3uecTokux Kk UFg, mmm
3aIUIIAI0TCS MOKPHITHEM U3 TAKUX MaTEPUAIOB.



5.2.

5.2.1.

f) JloBymiku:

CrienaibHO MIpEJHA3HAYCHHBIE WK MOATOTOBJICHHBIE TPYOKH BHYTPEHHUM THAMETPOM 0
12 MM (0,5 mroiima) msa uzeneuenus raza UFg u3 poropHoit TpyOs! o MeTtoay Tpyoku [1uto
(T.e. c oTBepcTHEM, HANIPABIEHHBIM Ha KPYIOBOM IIOTOK raza B pOTOPHOH Tpy0Oe, K IpuMepy,
MOCPEICTBOM U3rnba KOHIA pagualbHO PACHONIOKEHHOH TpyOKH), KOTOpBIE MOKHO
NPUKPENUTh K LEHTPaJbHOM CHUCTeMEe WU3BJICUYCHUS Taza. [pyOKHM H3TOTOBICHBI U3
MarepuasioB, KopposuecTtoilkux kK UFgs, wIM 3aluinarTcs TMOKPHITUEM M3 TaKHX
MaTepHasoB.

CrnenuajbHO NMpeIHa3HAYeHHbIEe WJIH MOATOTOBJEHHbIE BCIIOMOTraTeJIbHbIE€ CHCTEMBbI,
00opynoBaHHe M KOMIIOHEHTHI JJIsl MCI0JIb30BAHUS HA Ia30HeHTPH(YKHON YCTAHOBKe
0 000raleHNnIo

BBOJHOE 3AMEYAHUE

BcemomoratenpHple  cucTeMbl, 00OpYJOBaHHME ¥ KOMIIOHEHTHI —ra3oleHTpH]yKHON
YCTaHOBKH TI0 OOOTAIICHUIO MIPEICTABISIFOT COOOM CHCTEMbI YCTAHOBKHU, HEOOXOAUMBIC IS
nonaun UF¢ B TEHTpUQYTH, Ui CBA3M OTACIHBHBIX HEHTPH(YT Mexmy co00il ¢ Ienbro
00pazoBaHMs KacKajoB (WM CTYNEHEH), YTOOBI JOCTHYL 00Jice BBICOKOTO OOOTAICHUS H
u3Biedb "mponykt" u "xBocTel" UF¢ U3 nieHTpHdyT, a Takke 000pymoBaHNEe, HEOOXOIMMOE
JUTSI IPUBEICHUS B ICHCTBUE MIEHTPU(YT WK [T yIIPABJICHUS YCTaHOBKOM.

Oo6buHO0 UF4 mcmapsiercst u3 TBEPABIX BELIECTB, MOMEUICHHBIX BHYTPH MOAOIPEBAEMBIX
aBTOKJIABOB, M TIOAAeTCs B ra3ooOpa3Hod Qopme K LeHTpudyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBomoB kackanma. "lIpoxykt" m "xBoctel" UF,, moctymaromme n3
neHTpudyT B BUjIe ra3000pa3HbIX TOTOKOB, TAKXKE MPOXOIAT YePe3 CUCTEMY KOJIIEKTOPHBIX
TpyOOIPOBOAOB KacKala K XOJOJHBIM JIOBYIIKaM (paOOTaIOUINMM MPH TeMIepaType OKOJIO
203° K (-70°C)), rae OHH KOHACHCHPYIOTCS M 3aTEM IOMEIIAIOTCS B COOTBETCTBYIOIIHE
KOHTEHHEpHI JIsi TPAHCTIOPTHPOBKK WMIIM XpaHEHHs. Tak Kak yCTaHOBKa IO 00OTalICHUIO
COCTOMT W3 MHOTMX ThHICSY LEHTPU(Yr, COOpPaHHBIX B KacKalbl, CO3AAIOTCS
MHOTOKHWJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIIPOBOBI KACKAIOB C THICSYaMU CBapHBIX LIBOB,
npUYeM CcXeMa OCHOBHOW YacTH WX COCIWHCHWH MHOTOKPAaTHO — ITOBTOPSETCH.
O6opynoBanne, KOMIIOHEHTHI M CHCTEMBI TPYOOIPOBOIOB  HM3rOTaBIMBAIOTCS C
COOJIIOZICHNEM BBICOKMX TPeOOBaHUH K BAKYyM-IDIOTHOCTH U YUCTOTE OOPaOOTKH.

CucreMbl nogaun/cucreMbl oTBoAA ""mpoaykra' u ""'xsocToB"
\

CHCI_II/IaJIBHO NpE€AHA3HAYCHHBIC WM IIOATOTOBJICHHBIEC TCEXHOJIOTUYCCKUE CUCTEMBI,
BKJIIIOYaromime:

NHTAIONINE aBTOKIABBI (MJIM CTAHLUM), Mcroib3yeMble s nogaun UFg B Kackambl
neatpudyr npu nasnesnn 1o 100 kIla (15 ¢yHT/KB. AroiiM) 1 npu ckopoctd 1 Kr/4
nium 0oJiee;

JleCyOIMMaTopsl (MM XOJIOHBIC JIOBYIIKH), UCHONb3yeMble s BhiBeaeHuss UFg u3
KackanoB npu fasnenuu A0 3 klla (0,5 ¢pyHT/KB. qroiim). JecyOnnMaTopsl CIIOCOOHBI
oxynaxaarses 10 203° K (-70°C) u marpesatses g0 343° K (70°C);

craniuy  "mpomykra" ® "XBOCTOB", HCHoib3yeMble i mepemenieHus UFg B
KOHTCHHEPBI.

OTa ycTaHOBKA, 000PYIOBAaHNE U TPYOOIIPOBOIBI TIOJTHOCTHIO M3TOTABIMBAIOTCS U3 CTOMKUX
k UFs marepuanmoB wiu 3amumaroTcs mokpeitieM u3 Hux (cMm. [TOACHUTEJIBHOE
3AMEYAHUE x panHOMy pasieny) ¢ COONMIOACHHEM BBICOKHX TpPEOOBaHMM K BaKyyM-
TUTIOTHOCTH M YACTOTE 00PabOTKH.



5.2.2.

5.2.3.

5.24.

5.3.

MaumuHHbIe CHCTEMbI KOJLUIEKTOPHBIX TPYOONIPOBOI0B

CrienuanbHO TpeJHA3HAYEHHBIE MM IIOJIOTOBJIEHHBIE CHUCTEMBI TpPyOONPOBOIOB U
kojuiekTopoB 1uia  ynepxkaHusi UFg BHyTpu neHTpudyXHBIX KackaloB.  JTa CeTh
TpyOOIPOBOAOB OOBIYHO MPEACTABISIET COOOH cucTeMy C "TPOHHBIM" KOJJIEKTOPOM, U
KaXIas LEHTpu(yra COoeAWHEHa C KaKAbIM U3 KOUIEKTOpoB. (CrenoBaTenbHO, cXema
OCHOBHOM YacTH HX COEIUMHEHUS MHOTOKPATHO IIOBTOPSETCH. OHa MOJIHOCTBIO
n3rotasnuBaercs u3 ctoikux k UFs marepuanos (cm. [IOACHUTEJIBHOE 3AMEYAHUE
K HAcCTOSIIEMY pas3zeiy) C COOJIOJEHHEM BBICOKMX TPeOOBaHHMH K BaKyyM-IUIOTHOCTH U
YUCTOTE 00pabOTKH.

Macc-cneKTpoMeTPbI/HCTOUYHHKH HOHOB 1151 UF¢

CrenuanbHO TpeAHAa3HAUCHHBIE WM TOJTOTOBJICHHBIE MAarHWUTHBIE WM KBaJpyHOJIbHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOM3BOIUTH MPSMON OTOOp TPOO IM0/aBaeMOi MAacCChI,
"mpoxykta" wiam "XBOCTOB" W3 razoBbIX MOTOKOB UFg m obnmamarormue MOgHBIM HAOOpOM
CJICYIONINX XapaKTePUCTHUK:

1. yAenbHas pa3peraronias CliocoOHOCTh 1Mo Macce cBbime 320;

2. COJICP)KAT WCTOYHUKU HOHOB, H3TOTOBICHHBIE W3 HHUXPOMa WM MOHENS WU
3alUINCHHbIC TIOKPHITHEM M3 HUX, WJIH HUKEIUPOBAHHBIC;

3. COJICPIKAT MOHU3AIMOHHBIC UCTOYHUKH ¢ OOMOApIMPOBKOM SIEKTPOHAMU;

4. COJICPIKAT KOJUIGKTOPHYIO CHCTEMY, TTPUTOTHYIO JUTsl U30TOITHOTO aHAJIH3A.

IIpeodpa3zoBaTesu 4acTOTHI

[IpeoOpazoBaTeny dYacTOTHl (TakKe M3BECTHBIE KaK KOHBEPTOPHI WIIH WHBEPTOPHI),
CHEIMaIBHO MpeIHa3HaYeHHbIe WX MOATOTOBICHHBIE JJISl TUTaHUS CTATOPOB JIBUTATENEH,
OTpeACNeHHBIX B TOANYHKTE 5.1.2. d), Wim dYacTH, KOMIIOHEHTHI W TMOACOOPKH TaKHX
npeoOpaszoBaTesell 4acTOThI, 001 JAr0IUe MOTHBIM HA0OPOM CIICAYIOIINX XapaKTePHCTHK:

1. MHOTO(Da3HBIN BBIX0J B Auama3one oT 600 mo 2000 I'r;

2. BBICOKAasl CTAOMIIBHOCTH (CO cTabmmu3arueit yactoTsl Jryurie 0,1%);
3. HU3KUE HENWHEHHbIe UCKakeHHs (MeHee 2%);

4, ko3 durueHT moseznoro gercTBus cebitre 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe BbIlIe O00OpYAOBAaHUE BCTYIACT B HEMOCPEACTBCHHBIM KOHTaKT C
TexHoJoTHIeCKUM Ta3zoM UFg WM HEmoCpeInCTBEHHO YIpaBisieT paboToi IeHTpudyr u
MPOXOXKIEHUEM Ta3a OT HEHTPUQYTH K HeHTpHuPyre 1 U3 Kackaja B KacKa.

Kopposuectoiikue k UFg MaTepuanbl BKIIOYAIOT HEPXKABEIOUIYIO CTajlb, AlIOMUHUM,
ATFOMUHHEBBIC CIIJIABBI, HUKEIb WIX CIUIABEI, conepxkaiue 60% u Oosiee HUKEITS.

CrenuajibHO TpeIHAZHAYEHHbIE WM TMOJATOTOBJIEHHbIE COOPKH M KOMIOHEHTBI JJIsl
HCNOJB30BaHUA NPH ra301u¢y3noHHOM 06orameHuu

BBOJHOE 3AMEYAHUE

IIpu razomuddpy3noHHOM METOE pa3aeiiCHUs N30TOIOB YpaHa OCHOBHOM TEXHOJIOTHIECKOM
cOOpKOI1 sIBNIsiCTCS CHENUANbHBIA MOPUCTHIN Ta30aAn(dy3MOHHBINA Oaphep, TEIIO0OMEHHUK
JUId OXJIAXKIEHUs Tra3za (KOTOPbIM HarpeBaeTcs B IIPOLIECCE CXKATHs), YIUIOTHUTENbHBIC
KJalnaHbl W PEryjJupylollue KiamaHbl, a TaKkXKe TpyOOIpOBOABI. ITockonbky B
razoaudQy3noHHON TexHoNMorMM ucnons3dyercs mectudropucteiii ypan (UFg), Bce
o0opynoBaHue, TPyOONpPOBOABI M TOBEPXHOCTH HM3MEPHUTENbHBIX NPHOOPOB (KOTOpHIE
BCTYIIAIOT B KOHTAaKT C ra3oM) JOJDKHBI M3TOTABIMBATHCS M3 MAaTEPUANIOB, COXPAaHSIOLINX
cTabmpHOCTH npu KoHTakTe ¢ UFg. ['azomuddy3nonHas ycTaHOBKa COCTOUT U3 Psijia TAKHX
cOOpOK, Tak 4YTO HX KOJIMYECTBO MOXKET OBITh BaKHBIM IIOKa3aTelleM KOHEYHOTO
npeHa3HaYeHusl.
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5.3.1.

5.3.2.

5.3.3.

5.34.

5.3.5.

5.4.

TI'azonn¢dy3nonnsie 6apbepsnl

a) CrienuanbHO TIpeHa3HAUYCHHBIC WM TOATOTOBJICHHEIC TOHKUE, TIOPUCTHIC (PUIIBTPHI C
pasmepoMm mop 100-1000-A (anrctpem), Tommuuoi 5 MM (0,2 mroliMa) WM MEHBIIE, a JUIS
TpyOuaTeix ¢opMm gumamerpoM 25 MM (1 mioliM) WIM MEHBIE, H3TOTOBJICHHBIC U3
METAIUTMYECKUX, TOTUMEPHBIX MM KEPAMUYECKIX MaTepUalioB, kopposuectoikux k UFg, u

b)  cHeuuasbHO MOATOTOBJIECHHBIE COSAMHEHMS WM IOPOLIKU Ul W3TOTOBJIEHUS TaKUX
¢unbTpoB. Takue coeqUMHEHMs] W MOPOLIKH BKIIOYAIOT HUKENIb WM CIUIaBBI, COAEpIKaIIHe
60% wnu Oonee HUKeIs1, OKCUA amoMuHus nin ctoiikue k UFg momHoCThIO pTOpHpOBaHHBIC
YTIIEBOJIOPOIHBIE TIOIMMEPHI C YuCTOTOM 99.9% wmmm Gomee, pa3MepoM dHacTWIl MEHEe
10 MKM ¥ BBICOKOH OIHOPOAHOCTBIO YACTHI[ IO KPYIMHOCTH, KOTOpBIE CHELHaIbHO
MOJTOTOBJICHBI 1715l U3TOTOBJICHUS ra301U(PPYy3UOHHBIX OapbepoB.

Kameps1 nu¢pdyszopos

CrienaibHO TpEJAHA3HAYCHHBIE WM MOJTOTOBJICHHBIE TEPMETHYHBIC IWIMHIPHYCCKHEC
cocyabl tuameTpom 6osee 300 mm (12 aroitmoB) u ummHO# 6ostee 900 MM (35 mroiiMoB), WK
NPSMOYTOJILHBIE COCY/IBI CPaBHUMBIX pPa3MEpOB, HMEIOIIUE OJWH BIyCKHOM W JiBa
BBIITYCKHBIX MaTpyOKa, JAMaMeTp KaKIOoro W3 KOTophix Oosee 50 mm (2 mroiima), is
MOMEIIeHUsT B HUX Ta3oaudy3uoHHBIX OaphepoB, M3roToBieHHBbIE U3 cTOMKuX K UFg
MaTepUAIOB WM 3aIHMIICHHBIC MMOKPBHITUEM U3 HUX, U MPEIHA3HAYCHHEIC JUIS YCTAHOBKU B
TOPH30HTAIHLHOM HIIH BEPTHKAILHOM TIOJIOKEHHH.

Komnpeccopbl 4 ra3onyBKu

CrenuanbHO TpeJHa3HAUYCHHBIC WM IOATOTOBJICHHBIC OCEBBIC, IICHTPOOCSIKHEIC WU
00bEeMHBIE KOMIIPECCOPHI, WM Ta30AyBKH C TPOU3BOINTEIHFHOCTEIO Ha Bcoce | M’/MHH HITH
oonee UFg u ¢ maBieHHEeM Ha BbIXoje 10 Heckonbkux coteH Klla (100 GpyHT/KB. Aroiim),
MpeAHa3HAYCHHBIE JIJISl TOJITOBPeMEHHOMU 3KcrutyaTanuu B cpene UFg ¢ anexTpoaBurateneM
COOTBETCTBYIOIIICH MOIIHOCTH WJIU 0€3 HEro, a TaKXKe OTACIbHBIE COOPKH TaKHuX
KOMITPECCOPOB ¥ Ta30QyBOK. OTH KOMIIPECCOPHI U Ta30yBKH UMEIOT TIEPEIal JTaBICHUS
oT 2:1 1o 6:1 u n3rorasnuBaroTcs U3 cToMkux k UFg MaTepuanoB Uiy NOKPHIBAIOTCS UMH.

YnioTHeHust Bpallainuxcd BajioB

CrenumanbHO TpenHa3HA4YEeHHBIE WM  TOATOTOBJICHHBIE BaKyyMHBIE  YIUIOTHEHHA,
YCTaHOBJICHHBIE Ha CTOpPOHE MOJAYd W HAa CTOPOHE BBIXOAA MJIs YIUIOTHEHHS Bala,
COCIMHSIIONIETO POTOP KOMIIPECCOpa WM Ta30lyBKU C MPUBOIHBIM JIBUTaTENEM, C TEM
YTOOBI 00ECTIEYUTh HAJIS)KHYIO TEPMETH3AINIO, MTPEIOTBPAIIAIONIYI0 HATEKaHHE BO3IyXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WIM Ta3oJyBku, kKotopas HamosHeHa UFg  Takue
VIUIOTHEHUS OOBIYHO MPOEKTUPYIOTCA Ha CKOPOCTh HaTekaHusi OydepHoro raza MeHee
1000 cv*/mun (60 mroiiv’/Mun).

TenmmoooMeHHUKH 119 oxJa:kaenns UFg

CrieniajbHO TIpeTHa3HAYCHHBIE WJIM TIOATOTOBJICHHBIE TETJIOOOMEHHUKH, W3TOTOBJICHHBIC
n3 croiikux Kk UFg MaTepmanoB Wi MOKpHITBIE UMM (32 HCKIIOUYEHHEM HeprKaBeroliei
CTalN), WK MEJbIO0, HJIM TFOOBIM COYETaHUEM DTHX METAIIOB U PACCUUTAHHBIE HA CKOPOCTh
W3MEHEHHS AaBlieHHUs, omnpenersomero yreuky, menee 10 ITa (0,0015 ¢pyHT/KB. A10HM) B
yac npu nepenazae aasnenus 100 lla (15 dynaT/KB. A10HM).

CrnenmnaabHO NpeJHa3HAYeHHbIe WM NMOATOTOBJICHHbIE BCIIOMOraTejbHbIe CHCTEMBI,
o0opyaoBaHMe H KOMIIOHEHTBHI JUIA WCHOJB30BAHMA MNpH Tra3oaud@y3noHHOM
oborameHnu

BBOJHOE 3AMEYAHUE

BemoMoraTenbHble CHCTEMBI, 000OpPYJOBAaHHE W KOMIIOHEHTHI S Ta30aud(y3HOHHBIX
YCTaHOBOK IO OOOTAICHUIO MPEICTABISIOT CO00# CHCTEMbI YCTAaHOBKH, HEOOXOAUMBIC JIJIsI
nomaun UF¢ B razomuddy3nonnyio cO0pKy, U CBA3M OTAEIBHBIX COOPOK MEXIy coO0i 1
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5.4.1.

5.4.2.

5.4.3.

oOpa3oBaHHs KacKajgoB (WJIM CTYICHEW) C MENbI IOCTEIIEHHOTO JOCTIDKEHHUS Oolee
BBICOKOI0 oOoramieHus u u3BieueHus "mpoaykra" u "xBoctoB" UFg u3 muddy3rnoHHBIX
KackaJioB. BBHy BHICOKOMHEPITMOHHBIX XapPAKTEPHUCTHK TUPPY3MOHHBIX KACKaJ0B JIH000E
MpephIBaHrE UX PabOTHI, OCOOCHHO MX OCTAHOBKA, NMPHUBOJAT K CEPhE3HBIM ITOCICICTBUSM.
CrnenmoBarenbHO, Ha ra3oauddy3noHHON YCTaHOBKE Ba)KHOE 3HAYCHHE MMEIOT CTPOroe U
MOCTOSIHHOE TMOJIep’KaHHe BaKyyMa BO BCEX TEXHOJIOTHYECKUX CHCTEMax, aBTOMAaTHYeCKas
3amuTa OT aBapuii U TOYHOE aBTOMATHYECKOE PETyJIUpOBAaHHE MOTOKAa raza. Bce 3To
MIPUBOJNUT K HEOOXOUMOCTH OCHAICHUS YCTAHOBKH OOJIBIITUM KOJIMYECTBOM CIIEITHAIEHBIX
U3MEPUTENHHBIX, PETYTUPYIONIUX U YIIPABISIONINX CUCTEM.

Oo6b1uH0 UF4 ncnapsieTcss U3 NWIMHAPOB, TIOMENICHHBIX BHYTPH aBTOKJIABOB, U MMOJACTCS B
ra3zo00pa3Hoil (opMe K BXOJHBIM TOYKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOJIOB
kackaga. "IIpomykt" um "xBocThl" UFg, mocTymamomme U3 BBIXOJHBIX TOYEK B BHIE
ra3000pa3HbBIX TTOTOKOB, POXOJAT Y€pPe3 CHCTEMY KOJICKTOPHBIX TPYOOIIPOBOMIOB Kackaja
mb0 K XOJOIHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM CTaHIHSAM, TAE Ta3000pa3HbIN
notok UFs cxxmkaercs W 3areM MOMENIAeTCs B COOTBETCTBYIOIIME KOHTEHHEPHI IS
TPAHCIIOPTUPOBKYM WJIM XPaHCHUSI. [Mockonmpky razomudy3uoHHAs YyCTAaHOBKAa 110
00OTaIllCHUI0O HUMEET OOJIBIIOe KOJIMYECTBO TIa30du(y3HOHHBIX COOpPOK, COOpPaHHBIX B
KacKajlbl, CO3/al0TCS MHOTOKWJIIOMETPOBBIC KOJUIEKTOPHBIE TpPyOONPOBOJBI KAaCKaJOB C
THICSTYAMH CBApHBIX IIBOB, IPUYEM CXeMa OCHOBHOW YACTH WX COCIWHEHHH MHOTOKPATHO
noBtopsiercsi. OOGOpynoBaHHE, KOMIIOHEHTBI ¥ CHCTEMBI TPYyOOIIPOBOJIOB U3rOTABIMBAIOTCS
C COOJIIOJICHUEM BBICOKHX TPEOOBaHUH K BaKyyM-IUIOTHOCTH U YHCTOTE 00PabOTKH.

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

CrenuanbHO TIpEAHA3HAYCHHBIC WM TOATOTOBJICHHBIC TEXHOJIOTMUYECKUE CHCTEMBI,
crtocoOHbIe padoTtath mpu masieHun 300 I1a (45 GyHT/KB. Ar0iiM) WM MeHEe, BKITIOYAs:

NWUTAIONIME AaBTOKJIABBI (WM CHCTEMBI), Hcmoib3dyemble g mnomadn UFg B
razoaudQy3noHHBIE KaCKaIbl;

JecyOIMMaTophl (MITH XOJIOHBIC JIOBYIIKH), UCTIOb3yeMble st BbiBeaeHus UF u3
ra3oau(Hy3uOHHBIX KacKasoB;

CTaHIIMM CXMXKCHUA, TOC UF6 B ra3006pa3H0ﬁ (bopMe N3 KacKaJa CXUMACTCI H
OXJIaAXIacTCA A0 ) KUAKOI'O COCTOSHUA,

craniuy "mpoxykTa" wWiu "XBOCTOB", HWCHONB3yeMble s rnepemernicHus UFgs B
KOHTCHHEPBL.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBO/IOB

CrieniuasbHO NpeJHa3HAYECHHBIE WM 10T OTOBIEHHBIE CUCTEMBI TPYOOIIPOBOIOB U CUCTEMBbI
KoyutekTopoB misa yaepxkanuss UFs BHyTpu razogud@dy3noOHHBIX KacKagoB. OJTa CETb
TpyOOIPOBOAOB OOBIYHO MPENCTaBIseT co00W cUCTeMy C "MBOWHBIM" KOJUIEKTOPOM, TAE
Kax/as siueiika COeJMHEHa ¢ KaKIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cucTeMbI

a)  CroenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MarucTpaiid, BaKyyMHBIC KOJUIEKTOPHI W BaKyyMHBIE HACOCBHI IMPOU3BOIUTEIBHOCTHIO
5 v /mun (175 dyr’/Mun) win Gonee.

b) BakyyMHbIe HACOCHI, CIICIMAJILHO MPeIHA3HAYCHHbIC I pa0doThl B comeprkaieit UF
aTMocdepe M HM3TOTOBJICHHBIC W3 ATIOMHHUS, HUKENs WIM CIUIABOB, COJEpXKalIMX Ooee
60% HHKeNs WIM MOKPBITBIC MMU. OJTH HACOCHI MOTYT OBITh WM POTAIIMOHHBIMH, WU
MOPIITHEBBIMHU, MOTYT UMETh BHITECHSIONIUE U (PTOPUCTOYTIICPOIHBIC YIUIOTHEHHUS, a TAKKE
B HUX MOTYT MIPUCYTCTBOBATh CIIEMATbHbBIE pabodne )KUIKOCTH.
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5.44.

5.4.5.

5.5.

CrnenmnaabHbie CTOMOPHBIE M PeryJHPYIOIIAe KJIATAHbI

CrienuanbHO IpelHA3HAUCHHbIE WJIM IOATOTOBJIEHHBIE DPYYHBIE WIM ABTOMAaTHYECKHE
CTOIIOPHBIE U PEryJIUpYIOLIe KilanaHbl CUIb(MOHHOTO THUIA, U3TOTOBJIEHHbIE U3 CTOMKHUX K
UF¢ matepuanos, auamerpom oT 40 mo 1500 mm (1,5 1o 59 mioiiMoB) 11 yCTAaHOBKH B
OCHOBHBIX M BCIIOMOTaT€JIbHBIX CUCTEMaX I'a30Au((y3MOHHBIX YCTAHOBOK IO 00OTallCHUIO.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1151 UF

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TIOJATOTOBJICHHBIC MAarHUTHBIC WM KBaJIPYIIOIbHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE TIPOU3BOIUTE MPSAMOM OTOOp MPOO TOIaBaeMON MAaccChl,
"mpoaykTa" wnm "XBOCTOB" M3 Ta3oBbIX MOTOKOB UF¢ m oOmagaromue mogHBIM HAOOpPOM
CIICTYIONINX XapPaKTEPUCTHK:

1. yAeNbHAs pa3periaromnias CliocOOHOCTh 10 Macce cBhite 320;

2. COACPIKAT HMCTOYHUKH HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMa WJIW MOHCIA WIA
3aIMUIICHHBIC MTOKPBITUEM U3 HUX, UJIIM HUKCIIUPOBAHHLIC,

3. cojepKaT MOHU3AITMOHHBIE HCTOYHUKN ¢ OOMOapIUPOBKOM 2JICKTPOHAMU;
4, COJICPKAT KOJUIGKTOPHYIO CHCTEMY, TTPUTOTHYIO JUTsl U30TOITHOTO aHAJIH3A.
MMOSACHUTEJIBHOE 3AMEUAHUE

IlepeunciieHHOe BBIIIE OOOPYAOBAaHWE BCTYMACT B HEMOCPEACTBCHHBI KOHTAaKT C
texHosmorndeckuM TazoM UFs, mub0 HEmocpeACTBEHHO pPETYIHPYET MOTOK B IIpemerax
Kackaga. Bce MOBEpXHOCTH, KOTOpPHIE BCTYHAIOT B KOHTAKT C TEXHOJOTMYECKUM Ta30M,
LIETMKOM M3roTaBiuBaloTcs U3 cToMkux Kk UFg maTepuanoB unm nokpsiBatoTcs uMu. J{ns
LeNed pas3ueioB, OTHOCAMMXCA K ra3oauddy3uoHHBIM YCTPOMCTBaM, MaTepHallbl,
kopposuectoiikue Kk UFg, BKIIIOUAIOT HEpPKABEIOLIYIO CTalb, AJIOMUHHUM, aTlOMHUHHEBBIC
CIUTaBHI, OKCHJ[ aJTFOMHUHHS, HUKEIh WIH CIDIaBbl, cojepxkamue 60% win 0ojee HUKeENs, a
takke croiikue K UF¢ mosHoCThI0 (hTOpUPOBAaHHBIE YITIEBOAOPOIHBIC TOJIUMEPHI.

CroenuajbHO NnpeaHasHA4YC€HHbIC HUJIM MNMOATrOTOBJICHHBIC CHUCTEMBbI, oﬁopynonanne H
KOMITIOHCHTBI IJIfl UCITI0JIB30BaAHUA HA YCTAHOBKAaX a3POAUHAMUYIECCKOIO0 odorameHmsl.

BBOJAHOE 3AMEYAHUE

B mpomeccax aspoamHaMudeckoro oboramieHus cMech razooopasnoro UFg u nerkoro rasa
(BOJIOPOJT WITH TEJTHI) CKUMAETCSI M 3aTeM IMPOITYCKAeTCsl Yepe3 pa3/Ieisionie 3JIeMEHTHI, B
KOTOPBIX HM30TOITHOE pa3JelicHHe 3aBepIIaeTcsl IOCPEICTBOM TIONYYSHHS OOIBITHX
HEHTPOOCKHBIX CHJI MO0 TEOMETPUM KPUBOJIMHEWHOW CTCHKH. YCIEIIHO pa3padoTaHbl J[Ba
npoliecca 3TOro TUMA: TPOIECC COIIOBOTO Pa3JelieHHs U Mpoliecc BUXpeBod TpyOku. Jlis
00OMX TPOIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKaja pasJeicHUsl  SBISIOTCS
[WIMHIPUYECKUE KOpPIyca, B KOTOPBIX pPAa3MEIICHBl CICIUANBHBIC pa3ieIUTEIbHbIC
3JIEMEHTHI (COTUIa MIIM BUXPEBBIC TPYOKH), Ta30BbIE KOMITPECCOPHI M TEINIOOOMEHHUKH JIJIS
yIaNeHus] 00pa3yrolerocs NpH CKaTHH Tera. JIs a’poIUHAMUYECKUX YCTaHOBOK
TpeOyeTcs MEebIi PSJl TAKUX KacKaJIOB, TaK YTO X KOJIMYECTBO MOXKET CIIY)KHTh BaXKHBIM
yKaszarejleM KOHEYHOTO HCHOib30BaHusA. [lOCKONBKY B a’poJMHAMHYECKOM IIpoIiecce
ucnionbsyercsi UFg, TOBEpXHOCTH Bcero 000py10BaHusl, TPYOOIIPOBOJIOB H M3MEPHUTEIBHBIX
mpuOOpPOB (KOTOpPBIE BCTYMAIOT B KOHTAKT C Ta30M) [OJDKHBI M3TOTaBIHUBATHCA U3
MaTEePUAIOB, COXPAHSIONINX YCTOWIHBOCTh MpH KoHTaKTe ¢ UF.

[TOACHUTEJIBHOE 3AMEYAHUE

[lepeunciieHHBIC B HACTOSIIEM PA3/Ieie 3JIEMEHThHI BCTYIAIOT B HEIIOCPEICTBEHHBIN KOHTAKT
¢ TexHoyorndeckuM razoM UFg mubo HEmoCpeACTBEHHO PETyIHPYIOT MOTOK B Ipeenax
Kackama. Bce MOBEpXHOCTH, KOTOPHIC BCTYMAOT B KOHTAKT C TEXHOJIOTHMUYECKUM Ta30M,
[EIMKOM H3TOTaBIIMBatOTCs U3 cTOWKHX K UFq MaTepuaioB wiyv 3aluiieHbl TOKPHITHEM W3
TaKUX MaTepuanoB. Jls meneid pas/enna, OTHOCAIIETOCS K SIEMEHTaM adpOAMHAMUYECKOTO
oboramenus, koppo3uectoiikue kK UFs MaTeprainl BKIIOUAIOT MEb, HEPIKABCIONIYIO CTab,
TIOMUHUN, aTIOMHHHUEBBIC CIUIABBI, HUKENIb WM CIUIAaBHI, coaepxamme 60% wmmu Ooiee
HUKeJIs, a Takke croiikue K UFg MoHOCThIO (PTOPUPOBAHHBIC YTIICBOIOPOIHBIC IOJTUMEDHI.
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5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

Pa3zneaunreabHbIE COILIA

CrenuanbHO TpeJHa3HAUYCHHBIC WM TOATOTOBJICHHBIC pa3/CIUTENBHBIC COIUIA M WX
cOopku. PazmenurenbHbIE COIUIA COCTOST U3 IIEIEBUAHBIX H30THYTHIX KAHAJIOB C PAaJIyCcoOM
nzruba meree 1 mm (06prgrO oT 0,1 mo 0,05 mm), kopposmectoiikux K UFg, U mmeronux
BHYTPEHHIOIO PEXYIIYI0O KPOMKY, KOTOpasl pas3lesiseT MPOTEKAIoUINid depe3 COIUIO ra3 Ha
IBe ppaxmuu.

Buxpessbie TpyOxn

CrienmanbHO TIpeHa3HAYCHHBIE WM TOATOTOBJICHHBIE BHXpPEBBIE TPYOKH M HX COOPKH.
Buxpepble TpyOKH MMEIOT NWJIMHIPHUYECKYIO WIH KOHYCO0OpasHyr (HhOpMy, U3rOTOBIICHBI
u3 Koppo3uectokux Kk UFg MmaTepuanoB UK 3alIUIIEHBI MOKPHITHEM W3 TaKUX MaTE€pHUaIOB
1 uMmeroT quameTp ot 0,5 cM 110 4 ¢M TIpH OTHOIICHHUH JUTHHBI K nuametpy 20:1 nim meree, a
TaKkKe OJHO WM OoJiee TAHTCHIMAIbHOE BXOJHOE OTBepCcTHE. T[pyOKHM MOTYT OBITh
OCHAIIICHBI OTBOJ/IaMH COILJIOBOTO THITA HAa OJTHOM HJIM Ha 000MX KOHIIAX.

[TOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenbHBIA T3 MOCTYHaeT B BUXPEBYIO TPYOKY MO KAaCaTEILHON C OJHOIO KOHIIA WIIH
yepe3 3aKpy4YHBAIOLIUE JIOMATKH WM 4Yepe3 MHOTOUMCICHHBIC TAaHTCHIIMAIBHBIE BXOJHBIC
OTBEPCTHSI BIOJb TPYOKH.

Komnpeccopsl 4 ra3oayBKu

CrenuanbHO TpeNHA3HAYCHHBIC WM MOJTOTOBIICHHBIE OCEBBIC, IICHTPU(YKHBIC WU
00BEMHBIE KOMITPECCOPHI WM Ta30AyBKH, W3TOTOBICHHBIE W3 Koppo3uecTorkumx kK UFg
MaTepHasoB, WIH 3alUIIECHHBIC TTOKPHITHEM H3 TAKHX MaTEPHAaJIOB, MPOU3BOIUTEIBHOCTHIO
Ha BXozie 2 M°/MuH 1 6onee cMec UF 1 Hecymero rasa (BOIOPO HITH Teii).

MOSACHUTEJIBHOE 3AMEUYAHUE
Takue KoMITpeccophl ¥ Ta30AyBKH OOBITHO UMEIOT Tiepenan nasieHus ot 1,2:1 mo 6:1.
YnioTHeHNs BPAIIAOIINXCH BAJIOB

CrenmanbHO TIpeHA3HAYCHHBIC WM TOJTOTOBJICHHBIC YIJIOTHEHUS BPAIIAONINXCS BajoB,
YCTaHOBJICHHBIE Ha CTOpPOHE IOJAYd W HAa CTOPOHE BBIXOAA Ui YIUIOTHEHHS Bala,
COEIUHSIONIETO POTOP KOMIIPECCOPA WM POTOP Ta30AyBKH C MPHUBOAHBIM JIBUTATEJIEM, C
TEM 4YTOOBl OOECHEUUTh HANSKHYI0 TCPMETH3AIMIO, MPESAOTBPAIIAOIIYI0  BBIXOJ
TEXHOJIOTHYECKOTO Ta3a WM HATCKaHHWE BO3IyXa WM YIUIOTHSIOIIETO ra3a BO BHYTPSHHIOO
KaMepy KOMIIpeccopa Wil ra301yBKH, KoTopas 3amonHeHa cMeckio UFg n Hecytiero rasa.

Temn000MeHHUKH ISl OXJIaKAEHHsI ra3a

CrenuanbHO TpeHAa3HAUCHHBIC WM MOJTOTOBICHHBIE TEILUIOOOMEHHUKU, U3TOTOBIICHHBIC
n3 kopposuectoikux K UFs maTepuanoB wWiM 3allUIIEHHbIE TOKPBITUEM M3 TaKHUX
MaTepraoB.

KO)KyXI/l pPasaeJaaioumx 3JIEeMEHTOB

CrenmanbHO TIpeHA3HAYEHHBIE MITH TOJITOTOBIIEHHBIE KOXKYXH Pa3ENSIOMNUX JIEMEHTOB,
M3TOTOBJIEHHBIE M3 Koppo3uecToiikux kK UFs MarepranoB wiu 3allUIIEHHBIX TOKPBITHEM 3
TaKUX MaTECPHAJIOB, JJIs IOMEIICHUS B HUX BUXPEBBIX TPYOOK WM pa3ICIUTEIBHBIX COTIC.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT MPEACTaBIATH COOOH IMIMHAPHUIECKHE KaMephl TUaMeTpoM Ooiee
300 MM 1 amuHOM Oonee 900 MM MM MPSIMOYTOJIBHBIE KaMephl CPaBHUMBIX Pa3MEpPOB U
MOTYT OBITh TpeAHA3HAUCHBI I YCTAHOBKM B TOPWU3OHTAIBHOM HWJIM BEPTHKAIBLHOM
HIOJIOKEHUHU.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl nogaun/cucreMbl oTBoAA ""mpoaykra' u "'xsoctoB"
\

CHCLII/IEIJ'ILHO MNpEAHA3HAYCHHBIC WX TOATOTOBJICHHBIC TCEXHOJOTMYCCKUC CHUCTCMbI HIIA
O60py,[[OBaHI/IC JJIs 000raTUTEIBLHBIX YCTAaHOBOK, HM3TOTOBJICHHBIC U3 KOppOBHCCTOﬁKHX K
UF6 MaT€puraioB UJIHU 3allIMIICHHBIX IMTOKPBITUEM U3 TaKUX MaTCpHUaJIOB, BKIIIOYAIOIINEC:

a) MUTAIONINE aBTOKIIABBI, MEYU WM CUCTEMBI, MCHONb3yemble jais nojaun UFg mis
mporiecca 00oraInieHus;

b)  mecybmumaTopsl (WM XOJIOZHBIC JIOBYIIKH), WCIOIB3YEMBIC IS BBIBEICHHS
Harperoro UFg u3 nporecca o0orarieHust Ui HOCIEAYIOIIEro mepeMeIieHs;

c) CTaHITUH OTBEPXKIACHUS WIN CXKIKCHHSI, HCIONb3yemble sl BeiBemeHus UF, u3
mporecca oboramieHuss myTeM cxatus U nepeBoga UFg B KUIKYIO WM TBEPIYIO

dopmy;

d) craHuuu "mpoxykTta" uiau "XBocTOB", WcHodb3yeMble ansa nepemenieHus UFg B
KOHTEHHEPBL.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CoenuanbHO  MpEeAHA3HAYCHHBIE WM MOATOTOBICHHBIE  CUCTEMBl  KOJUJICKTOPHBIX
TPyOOIIPOBO/IOB, H3TOTOBJICHHBIE U3 Kopposuectorikux k UFg wMarepuanos wim
3aIMINEHHBIC TIOKPBITHEM M3 TaKuxX MarepuayioB, it yaepkanus UFg BHyTpH
AdPOIMHAMUYCCKUX KACKamoB. OTa CETh TPYOOIPOBOIOB OOBIYHO MPEICTABISET COOOM
cucteMy ¢ "IBOMHBIM" KOJJIEKTOPOM, TJ€ KaXKIbIM KackaJ WIM TpyIla KacKaJoB
COCTMHEHBI C KAKIBIM U3 KOJUIEKTOPOB.

BakyymHBbIe cHCTeMBI H HACOCHI

a) CrnenmanbHO TIpeIHA3HAYCHHBIC WM ITOATOTOBIICHHBIC BaKyyMHBIE CHCTEMBI,
MIPOU3BOJAUTEIHLHOCTHIO Ha BXOAC S5 M’/MHH Win Goiee, COCTOSIIHE W3 BaKyyMHBIX
Marucrpaleii, BAKYyMHBIX KOJUIEKTOPOB U BaKYyMHBIX HACOCOB, U MPEJIHA3HAYCHHEIC
Iutst paboThl B cogepkamux UFg ra3oBbIX cpenax.

b)  BakyyMHbIE HAcOCHI, CIEIHMAIbHO MpPEIHA3HAYCHHbIC WJIM TOATOTOBJICHHBIC JIJIsI
pabotsl B comepxaniux UFs ra3oBbIX cpeflaXx W M3TOTOBJICHHBIC M3 KOPPO3UECTOUKUX
k UFs MarepuanoB WM 3allUIICHHBIC MOKPHITHEM W3 TAKHX MaTepHaioB. B 3Tux
HAacocax MOTYT HCIOJIb30BaThCS PTOPHCTO-YIIICPOTHBIC YIUIOTHEHHS U CIICIHATbHBIC
padoure KUIKOCTH.

CnenuajibHble CTONMOPHBIC U PEryJupyromue KianaHbl

CrnenuanbHble TPEAHA3HAYCHHBIC WM ITOATOTOBIICHHBIC PYYHBIC WM aBTOMATHYCCKHC
CTOTIOPHBIE ¥ PETYJNHPYIOIHE KIamaHbl CHIb(MOHHOTO THITA, W3TOTOBJIICHHBIE U3
kopposuectoikux k UFg MaTepuanoB miu 3aniuilieHHbIE TOKPBITUEM U3 TAKUX MAaTEpUaJIOB,
nuamerpom ot 40 mo 1500 MM 1711 MOHTaka B OCHOBHBIX M BCIIOMOTaTENbHBIX CHUCTEMax
YCTaHOBOK a3pOJIMHAMHYCCKOTO 00OTaIIeHHUS.

Macc-cneKTpoMeTPbI/HCTOUHHKH HOHOB 1151 UF¢

CrienuanbHO NpeJHAa3HAYEHHBbIE WM IIOAIOTOBJIEHHBIE MAarHUTHBIE WM KBaJpyIOJIbHbIE
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH MPSIMOM OTOOP Mpod MogaBaeMOW MacChl,
"mpoxykTa" uiau "XBOcTOB" U3 razoBbiX MoTokoB UF¢ m obnanmaromue moiHbIM HaOOpOM
CJICAYIOIINX XapaKTePUCTHUK:

1. yIenbHas pa3pemiaomnias CocoOHOCTh o Macce cBbie 320;

2. COACPIKAT HMCTOYHUKH HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMa WJIW MOHCIA WIA
3AIMUIICHHBIC IMTOKPBITUEM U3 HUX, UJIIKN HUKCIIUPOBAHHBIC,

collepKaT HOHU3AIIMOHHBIE UCTOYHHUKH ¢ O0MOapIMpPOBKOM SIEKTPOHAMU;

4. COACPKAT KOJIJICKTOPHYIO CUCTEMY, IIPUTOAHYIO IJIA U30TOIMHOI'O aHAJIM3a.
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5.5.12.

5.6.

Cucrtemsl otaenenusi UFg oT Hecymiero rasa

CrnenuanbHO TNpeAHAa3HAaYeHHbIE WM TOATOTOBJIEHHBIE TEXHOJIOTMYECKHE CUCTEMBI IS
otaenenus UFg oT Hecymiero ra3a (BoJOpoaa WU Telusl).

[TOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI TpeIHa3HadeHBbl I CokpameHus copepxanus UFs B Hecymem rase 1o
OJTHOM YacTH Ha MIJUIMOH WJIM MEHEE U MOTYT BKJIIOUaTh TaKOE 000pyIOBaHUE, KaK:

a) KPHOTEHHBIE TEIUIOOOMEHHMKH W  KPHOCENapaTopbl, CIOCOOHBIE  CO37aBaTh
temnepaTypsl -120°C wiu MeHee, Win

b) OJIOKHM KPHOIEHHOIO OXJIaXICHHUS, CIIOCOOHBIE co3aaBaTh Temmeparypsl -120°C wiu
MeHee, UITH

c) OJIOKH pa3/elHUTENbHBIX COTMEN WM BHUXPEBBIX TpyOok ansi otaenenusi UFg ot
HECYILEro rasa, Wiu

d)  xomomusie noBymku UFg, criocoOHbIe co3naBarh TemmepaTypsl -20°C uin MeHee.

CrnenuajbHO TpeAHA3HAYEHHbIE WJIH TOATOTOBJIEHHBbIE CHCTEMbI, 000pPyIOBaHUE M
KOMIIOHEHTHI IJdA HCHOJbB30BAaHUS Ha yCTaHOBKaX XUMHYECKOIo OﬁMeHa njin
HOHOOOMEHHOI'0 000raleHns

BBOJHOE 3AMEYAHUE

HesnaunrensHOoe pa3nuurie H30TONOB ypaHa IO Macce TNPUBOAUT K HEOOIBIINM
U3MCHECHHUSIM B PAaBHOBECUM XUMHYECKUX PEAKLUM, KOTOPhIE MOTYT HCHOJB30BATHCS B
KaueCTBE OCHOBBI IS pa3JCJICHUS HM30TOMOB. YCIENIHO pa3paboTaHO JBa Mpoliecca:
JKAKOCTHO-KUAKOCTHBI XHMHYCCKII OOMEH M TBEPIO-KUIKOCTHBIM HOHHBIA OOMEH.

B mporecce KHIKOCTHO-KUIKOCTHOTO XUMHUYECKOTO OOMEHA B MPOTHBOTOKE MPOUCXOIUT
B3aMMOJICHCTBUE HECMEIIUBAIONIMXCSA KUAKMX (a3 (BOAHBIX WM OPraHHYECKHX), YTO
MPUBOAAT K 3P hEeKTy KacKaaupoBaHUS THICSY CTaAMi pazmencHus. BomHas ¢a3za coCTOHUT
U3 XJIOpHUJAa YpaHa B PacTBOPE COJITHOM KHUCIOTHI; OpraHuveckas (asza coCcTouT wu3
JKCTparcHTa, COACPIKAILEro XJIOPH/ YpaHa B OpraHHYeCKOM pacTBopureie. KoHTaKTHBIMU
dbuiIbTpaMd B pa3lCIUTEILHOM KacKale MOIYT SBIATBCA IKHUAKOCTHO-KHIKOCTHBIC
0OMEHHBIC KOJIOHHHI (Takue, KaKk WMIYJIbCHBIE KOJIOHHBI C CETYATBIMU TAPEIKAMH) WU
JKUJIKOCTHBIC TICHTPU(PYKHBIE KOHTAaKTHBIC (QMIBTPhL. Ha 000MX KOHIaX pa3ieiuTeIbHOTO
KackaZa B IEJSIX oOecredeHus peduirokca Ha KaKIOM KOHIIE HEOOXOAMMBI XUMUYECKUC
MpeBpanieHrs (OKUCIICHUE W BOCCTAHOBJICHUE). [ JaBHas 3ajadya KOHCTPYKIIUU COCTOUT B
TOM, 4TOOBI HE JOMYCTUTh 3arpS3HCHHUS TEXHOJOTHYECKUX MOTOKOB HEKOTOPHIMH MOHAMU
METaJIJIOB. B CBA3M ¢ 3THIM HCIOJIB3YIOTCS IUTACTHKOBBIC, MOKPHITHIC IJIACTUKOM (BKIIFOYAs
MpUMEHEHHEe (TOPUPOBAHHBIX YIIIEBOAOPOIHBIX IMOJMMEPOB) H/WJIH MOKPBITHIC CTCKIOM
KOJIOHHBI U TPYOOTPOBO/IBI.

B TBepa0-)KHIKOCTHOM MOHOOOMEHHOM IPOIECCEe 00OTaIlleHHe JOCTHTACTCS TOCPEICTBOM
ajcopOuu/mecopOI ~ ypaHa Ha  CICUUANBHOH, OYeHb OBICTPO  JCHCTBYHOIICH
MOHOOOMEHHOM cMoJie wir amcopOeHTe. PacTBop ypaHa B COJITHOH KHCIIOTE W JAPYTHE
XUMHYECKHE PEeareHThl MPOITyCKAIOTC Yepe3 MUINHIPUYECKHE 000TaTUTENbHbIE KOJIOHHBI,
collepKalliie YIUIOTHEHHBIE Clou ancopOenta. st moaaepikaHus HEMPEPHIBHOCTH
mporiecca HeoOxomuMa cuctema pediIrokca B IENsIX BEICBOOOXKICHHS ypaHa U3 aJcopOeHTa
00paTHO B KUAKUH MTOTOK, C TEM YTOOBI MOXKHO OBLTO coOpaTh "mpoaykT" u "XBOCTH". DTO
JIOCTUTAETCS  MyTEM  WUCHOJb30BAaHHS  MOAXOMANIMX  XUMHUYECKHMX  PEarcHTOB
BOCCTAHOBJICHUS/OKUCIICHUS, KOTOPHIC IIOJIHOCTBIO PETCHEPHUPYIOTCS B  pa3AeibHBIX
BHEIIHUX TETISX M KOTOPBIE MOTYT YaCTHYHO PETeHEPHPOBATHCA B CaAMHUX H30TOITHBIX
pa3fenuTeNbHBIX KOJOHHAX. IIpUCyTCTBHE B Tpollecce TOpSAYMX KOHIIEHTPHPOBAHHBIX
PacTBOPOB COJITHOWM KHUCIIOTBHI Tpebyer, uToObl 00OpyIOBaHHE OBUIO H3TOTOBJICHO U3
CHEIMATBHBIX KOPPO3HUECTOMKUX MAaTepHaOB WM 3aIIHUIIEHO TOKPBHITHEM U3 TaKHX
MaTepraoB.
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5.6.1.

5.6.2.

5.6.3.

AKMIKOCTHO-)KUIKOCTHBIE 00MEHHbIE KOJOHHBI (XMMUYECKUH 00MEeH)

[IpoTUBOTOYHEIE KUIKOCTHO-KHUIKOCTHBIC OOMEHHBIE KOJIOHHBI, IMCIOIINE MEXaHUICCKUN
CWJIOBOW BBOJI (T.€. UMITYJILCHBIC KOJIOHHBI C CETYATHIMU TapeIKaMH, KOJOHHBI C TAPEIIKAMH,
COBEpIIAOIIUMI BO3BPATHO TOCTYNATEIbHbIC IBIKCHHS, M KOJOHHBI C BHYTPEHHHMH
TypOWHHBIMH CMECUTENISIMU), CIICIUAIBHO TpEAHAa3HAYCHHBIC WA IOATOTOBJICHHBIC IS
obOorameHuss ypaHa C WCIOJNB30BAaHUEM TMIPOIECCa XUMHYECKOTO OOMEHa. Hust
KOPPO3UOHHOW yCTOWYHMBOCTH K KOHIIGHTPUPOBAHHBIM PACTBOPAM COJSIHOM KHCIOTBI 3TH
KOJIOHHBI W WX BHYTPCHHUE KOMIIOHEHTHI HM3TOTOBIICHBI W3 TOAXOJSIINX ITIACTHKOBBIX
MaTepuaioB (TakuX, Kak (pTopupoBaHHBIC YIICBOJOPOIHBIC MOJUMEPHI) WIH CTEKJIA WU
3alUINEHBI TTOKPBHITHEM M3 TaKHX MaTepHaioB. KOJOHHBI CIPOEKTHPOBAHBI Ha KOPOTKOE
(30 cexyna iy MeHee) BpeMsl POXOKICHUS B KacKaJe.

enTpudy:kHble KUAKOCTHO-KUAKOCTHbIe KOHTAKTHbIE (UIbTPbI (XUMHYECKHIH
o0MeH)

Hentpudyxnaple  KUAKOCTHO-KUIAKOCTHBIE  KOHTAKTHBIE  (DUIBTPHI,  CIIENHATBHO
MpeIHa3HAYeHHBIE WJIM TOATOTOBJICHHBIE I OOOTalleHHWs ypaHa C WCIIOJIb30BaHUEM
mpoIecca XMMUIECKOro oOMeHa. B Takux KOHTAKTHBIX (PIIIBTPAX UCIOJIB3YeTCsl BpallleHUE
JUTSL TIOJTYYCHHUS OPTraHUYeCKHX W KHUJIKHX ITOTOKOB, a 3aTeéM IEHTPOOekKHas Cuiia JUis
pazmenenus ¢asz. J{ag KOpPpO3HOHHOW CTOWKOCTH K KOHIICHTPHPOBAHHBIM PacTBOpPaM
COJITHOW KHUCIIOTBI KOHTAKTHBIE (MIBTPHI HM3TOTABIMBAIOTCA W3 COOTBETCTBYIOIIUX
TUTACTUKOBBIX MAaTEPUAJIOB (TaKWX, KaK (PTOpPUPOBAaHHBIC YIIIEBOAOPOIHBIE TOJIMMEPHI) WU
MOKPBIBAIOTCS] IMH WJIH CTEKIIOM. LIeHTpudyXHbIe KOHTAKTHBIE (PHIBTPHI CIIPOSKTHPOBAHBI
Ha KopoTkoe (30 ceKyHa Uit MeHee) BpeMs IPOXOXKICHUS B KacKaje.

CucrteMbl 1 060py/1I0BaHHE /IJIsI BOCCTAHOBJIEHUS ypaHa (XUMHYEeCKHii 00MeH)

a) CnenuanbHO NpeHA3HAYECHHBIC WU MOATOTOBICHHBIC SYEHKU DIIEKTPOXUMHUUECKOTO
BOCCTAHOBJICHUS JUTSI BOCCTAHOBJICHHS ypaHa W3 OJHOTO BAJIEHTHOTO COCTOSHUS B IPYroe B
[eJsIX 00OTalleHus ypaHa ¢ UCTIOIh30BaHUEM MpoIecca XHMMHYECKOro oOMeHa. Matepurabt
SUYCCK, HAXONANIMECS B KOHTAKTE C TEXHOJIOTMYSCKUMH PacTBOPaMH, IODKHBI OBITh
KOPPO3UECTOMKUMHU K KOHIICHTPUPOBAHHBIM PACTBOPaM COJITHON KHCIIOTHI.

ITOACHUTEJIBHOE 3AMEYAHUE

KaTomuerii oTcek SYEeWKH MODKEH OBITH CHPOSKTHPOBAH TakWM 00pa3oM, YTOOBI
NPEJOTBPATHTh MTOBTOPHOE OKUCIICHHE ypaHa JI0 0oJiee BHICOKOTO BaJEHTHOTO COCTOSHHSI.
st ynepkaHuss ypaHa B KaTOJHOM OTCEKE S4YeiKa MOXKET HMETh HEMPOHHUIIASMYIO
muadparMeHHY0 MeMOpaHy, H3TOTOBJICHHYIO U3 CHEIUAIBLHOIO0 KaTHOHHOOOMEHHOTO
Mmatepuana. Karoll cOCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTrO MPOBOJHUKA, TAKOTO, Kak

rpagur.

b) CHGLII/IEU'H:HO NpeAHA3HAUYCHHBIC WX MMOATOTOBJIICHHBIC CUCTEMbI IJIs U3BJICUCHUSA UJr4
N3 OpraHUYECKOro IOTOKa, PEryjiMupoBaHHd KOHLOCHTpaUWKW KHUCJIOTBI U JJIsA 3aIllOJIHCHUA
AYECK DJICKTPOXUMHNYCCKOI0 BOCCTAHOBJICHUA Ha IMTPOU3BOJCTBEHHOM BBIXOA€ KaCcKala.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMbI COCTOST M3 0GOPYIOBAHMS SKCTPAKIMU pacTBOpuTeneM ast otronkn U™ us
OpPraHUYEeCcKOro TIOTOKA B JKUJIKHH PacTBOP, 00OPYIOBAaHWS BBHIIAPUBAHUS /WM JPYroro
o0opymoBaHUS JUIS JOCTIKEHUS PETYIMPOBKU W KOHTPOJS BOJOPOJTHOTO ITOKaszatens, a
TakKe HACOCOB WM JPYTUX YCTPOWCTB TMEpeHOca JUIs  3allOJIHEHHS  SYeeK
INEKTPOXUMHUYUECKOTO BOCCTaHOBNeHHsA. (OCHOBHas 3a/jada KOHCTPYKIIMU COCTOHUT B TOM,
4TOOBI M30€XKaTh 3arpsA3HEHUs [OTOKA JKWJAKOCTH WOHAaMU HEKOTOPBIX METaJUIOB.
CrnenoBaTtenbHO, T€ 4YacTh OOOpPYMOBaHHUS CHCTEMbI, KOTOPHIC HAXOIATCS B KOHTaKTE C
TEXHOJIOTHYECKUM MOTOKOM, M3TOTABIMBAIOTCS M3 COOTBETCTBYIONINX MATEPHAIOB (TaKHX,
KaK CTEKJI0, PTOpUPOBAHHBIC YTIIEBOJOPOIHBIC MTOJIMMEPHI, CYIh(haT MoMu(eHmIa, CyIbhoH
nonud(pUpa U TPONMUTAHHBIA CMOJOW TpaduT) WIM 3alIUIICHBI TMOKPBHITUEM W3 TaKHUX
MaTepUaoB.
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5.6.4.

5.6.5.

5.6.6.

5.6.7.

CucreMbl NOATOTOBKY MUTAHUS (XMMUYECKUI 00MeH)

CHCLII/IEIJ'ILHO NpCAHA3HAUYCHHBIC WM TIIOATOTOBJICHHBIC CHUCTCMBI [Jid TIPOU3BOJACTBA
MMUTATCIIBHBIX PACTBOPOB XJIOpUAA YpaHa BBICOKOH YHCTOTHI I YCTaHOBOK IO pa3ACJICHUIO
H30TOIIOB ypaHa METOJAOM XUMUUYCCKOI'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST M3 O0OPYIOBaHHS IS PACTBOPCHHMS, SKCTPAKIIMU PACTBOPUTEIIEM
W/WIT1 HFOHOOOMEHHOT'O OOOPYMOBAHHUS JIISI OYMCTKH, a TAKXKE IJIEKTPOJIMTHUECKHUX STUCEK
mns Boccranopierns U™ mwmm U™ B U™, B stux cHcTeMax MPOH3BOMSTCS PACTBOPHI
XJIOpU/Ia ypaHa, B KOTOPBIX COJCPXKHUTCS JIMIIb HECKOJNBKO dYacTedl Ha MHJUTHOH
METAJUTMYECKUX BKJIFOUEHHH, TAaKWX, KaK XpOM, jKeje30, BaHaJWd, MONHOACH W APYTHX
JIBYXBAJICHTHBIX ~ MX  KATHOHOB HJM  KAaTHOHOB C  OONBIICH  BaJCHTHOCTBIO.
KOHCTPYKIHOHHbIE MaTepUaIbl [T SIEMEHTOB CHCTEMBI, B KOTOpoii oOpabatsiBaercst U™
BBICOKOW YHCTOTBHI, BKJIIOYAIOT CTEKIO0, (TOPUPOBAHHBIC YTIICBOJOPOHBIC TMOJIUMEPHI,
rpaduT, TOKPHITHIH TOIUBUHUI-CYIH(MATHREIM WIH TOIUI(GUP-CYTbPOHHBIM TUIACTUKOM H
MPOTUTAHHBIA CMOJIOH.

CucTeMbl OKHCJIEHNUSI YpaHa (XUMUYeCKUii 00MeH)

+ +
CrierMajpHO TIpeaHa3sHaYeHHbIE U TIOATOTOBIEHHBIE CHCTEMBI IS OKUCIeHns U ‘g UM
JUTS BO3BPAIIIEHUS B KaCKaJl pa3/IelieHIs H30TOIIOB ypaHa B MpoIiecce 000raleHns METOI0M
XUMHUYECKOr0 OOMEHA.

[NOACHUTEJILHOE 3AMEYAHUE
OTH CUCTEMBI MOT'YT BKJIFOYATh TAKUE 3JIEMEHTHI, KaK:

a) 000pyIOBaHHUE JIJIs1 KOHTAKTUPOBAHUS XJIOPA U KUCIOPOAa ¢ BOAHBIMHU 3P QIIroeHTaMU
U3 06OPYIOBaHMs Pa3JeNieHNs M30TONOB M SKCTPAKIMH oOpasopapmerocs U™ B
OOCTHCHHBIM OPTaHUYEeCKUN ITOTOK, BO3BPAIIAIONIUICS M3 MPOU3BOACTBEHHOTO
BBIX0/1a KacKaJa;

b)  obopymoBaHue, KOTOpPOE OTACISCT BOAY OT COJSIHON KHCIOTHI, 4TOOBI BOJa W
KOHIICHTPUPOBAHHAS COJITHASI KMUCJIOTa MOTJIH OBl OBITHh BHOBb BBEJEHBI B IPOIIECC B
HY>KHBIX MECTaxX.

BobicTpo pearupyioniue HOHOOOMEHHbBIE CMOJIbI/aIcOPOEHTHI (HOHHBIH 00MEH)

BricTpo  pearupyromniyie MOHOOOMEHHBIE CMOJIBI WM  aJICOPOCHTHI,  CIEIHaIbHO
npe/Ha3HAYeHHbIE WJIM IOJIOTOBJICHHBIC il OOOTAllleHHs YpaHa C WCIIOJL30BAHUEM
nporiecca HOHHOTO 0OMEHa, BKJIIOYAsi TIOPUCTBIE CMOJIBI MaKPOCETYATONW CTPYKTYPBI W/UITH
MeMOpaHHbBIE CTPYKTYPHI, B KOTOPBIX aKTUBHBIC TPYIITBI XUMUYECKOT0 0OMEHA OTPaHUYCHEI
MOKPBITHEM Ha IOBEPXHOCTH HEAKTHBHONW MOPUCTON BCIOMOTATENBHON CTPYKTYpPBI, H
Jpyrue KOMIIO3UTHBIE CTPYKTYpbl B JI00OH TpuemieMoil ¢Gopme, BKIOYAs YaCTHIIBI
BOJIOKOH. JTH MOHOOOMEHHBIE CMOJIBI/aICOPOCHTHI UMEIOT AraMeTphl 0,2 MM WM MEHee U
JIOJIKHBI OBITh XUMHYECKHA CTOWKMMHU O OTHOIICHHIO K PacTBOpaM KOHIEHTPUPOBAHHON
COJISTHOM KHCIIOTHI, a TaKXKe JOCTATOYHO MPOYHBI PH3MUYECKH, C TEM YTOOBI UX CBOMCTBA HE
YXYIOIIaJIACh B OOMEHHBIX KOJOHHaX. CMOJBI/ancopOeHTHI CIIEIHAIBHO TpeTHA3HAYCHBI
JUTSE TIOMYYCHHS KWHETHKH OYEHb OBICTPOro OOMEHa HW30TOIOB ypaHa (AIUTEIHHOCTh
nmosryoOMena Mernee 10 cekyHa) u 06J1a7al0T BO3MOKHOCTRIO pad0TaTh MPH TEMIIepaType B
nmuanazone ot 100°C mo 200°C.

HNoHo00MeHHbIE KOJIOHHBI (HOHHBII 00MEeH)

Hunuaapuueckie KOMOHHBI nuamerpoM Oomee 1000 MM anst yaepKaHHS M MOJACPIKAHUS
3aII0JIHEHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aJICOPOEHTOB, CIELUAIbHO IpelHa3HaUCHHbIC
WIN TIOAIOTOBJIEHHBIE JUIsI OOOTallleHHs YpaHa C HCIOJIb30BAHUEM HOHOOOMEHHOI'O
nporecca.  OTH KOJIOHHBI HM3TOTOBJIEHBI M3 MaTepuasioB (TakMX, KaK TUTaH WU
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5.6.8.

5.7.

(TopupoBaHHBIE YTIIEBOJOPOAHBIE IOJIMMEPHI), CTOMKHX K KOPPO3HH, BBI3BIBAEMOM
pacTBOpamMH KOHIICHTPUPOBAHHOW COJISTHOM KHCIIOTBI, VU 3aIUINEHB TOKPHITHEM U3 TAKHX
MaTepUaJIOB U CIIOCOOHBI paboTaTh mpH Temieparype B muamasone ot 100°C mo 200°C u
nasnennu Boie 0,7 MIla (102 gyHT/KB. Oroiim).

HNonooOMeHHbBIe ccTeMBbI pe(piloKca (HOHHBIH 00MeH)

a) CrienaibHO TIpeTHA3HAYCHHBIC WM TOJTOTOBIICHHBIC CHCTEMbI XHMMHUYECKOTO WIIH
ANEKTPOXUMUIECKOTO BOCCTAHOBIICHUS JIJIsl PEreHepaliy peareHTa(0B) XUMUIESCKOTO
BOCCTaHOBJICHHSI, HCITOJIB3yeMOTro(bIX) B KacKaJaXx HMOHOOOMEHHOTO O00OTalieHus

ypaHa.

b)  ChenmaipHO TpenHA3HAYCHHBIC WM TOJTOTOBIICHHBIC CHCTEMbI XMMHUYECKOTO WIIH
JNEKTPOXUMUYECKOTO OKUCIICHUS [UIS PEereHepanuy pearcHTa(oB) XUMHUYECKOTO
OKHCJICHUS, UCTIONB3YeMOTO(BIX) B KaCKalaX HOHOOOMEHHOTO 00O0TaIleHH!s ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

B mponecce MOHOOOMEHHOrO OOOralieHus B KauecTBE BOCCTAHABIMBAIOIIEIO KaTHOHA
MOXET HCIIOIb30BAThCS, HANpUMeEp, TpexBateHTHbi Thtan (Ti”), M B 3ToM ciyuae

ot ot
BOCCTaHOBHTENbHAs CHCTeMa OyeT BripabateiBath Ti > mocpencTsoM BoccTaHoBnenns Ti™,

B mporecce B kauecTBe OKHMCIMTENS MOXET HCIOJB30BATHCS, HAIPUMEDP, TPEXBAJICHTHOE

+ +
xeneso (Fe™), mw B 9TOM ciydae cucTeMa OKHCICHHS OymeT BbpabaThiBaTh Fe'
nocpencTBOM okucienus Fe™.

CnenuajibHoO npeaHasHaA4YCeHHbI€ WM IOATOTOBJICHHBIC CHCTEMDI, 060PYIIOBaHHe Hu
KOMIIOHEHTBI JIfl MCIIOJIB30BAHUSA B JIA3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

CymecTByOmue CUCTEMBbI Uil OOOTATHTENBHBIX MPOLIECCOB C HCIIOIb30BAHUEM JIA3€POB
JeNSATCS. HA JIBe KaTerOpHH: Te, B KOTOPBIX pabodell cpeloil ABISAIOTCA Mapbl aTOMapHOTO
ypaHa, ¥ Te, B KOTOPBIX paboueil cpe ol SIBISIOTCS Maphl ypaHOBOTO coeAnHeHus. O0mmumu
Ha3BaHMSAMH JJIS1 TAKUX TPOLIECCOB SIBJISAIOTCS: TeEpBas KaTErOpHs - JIa3epHOE pasfeiicHHe
M30TOMOB TO MeTony atoMapHbeix mapoB (AVLIS wmm SILVA); Bropas xareropus -
MOJIEKYJISIpHBIN MeToA Ja3epHoro pasaencHus u3oronos (MLIS wim MOLIS) u xumudeckas
peaxkuus TOCPEACTBOM H30MpaTenbHOW MO u3oTomam JazepHoit aktuBauumu (CRISLA).
Cuctempl, 00OpyJOBaHHE ¥ KOMIIOHEHTHI IS YCTAaHOBOK JIA3€PHOTO OOOTaIlCHUS
BKJTFOYAIOT: @) yCTPOMCTBA JJIS MOJAAYX TTAPOB METAJUITMYECKOTo ypaHa (sl H30MpaTeIbHOM
(hOTOMOHM3AIMM) WJIM YCTPOWCTBA IS TOJA4YM TIAPOB YPAHOBOTO COCOUHEHHUS (I
(oTommcconMAIM WM XUMHYECKOW AaKTHBAaIIAHN); b) ycrpotictBa it cOopa
00orameHHoro 1 06€THEHHOTO METAJUTMYECKOTO ypaHa B KauecTBe "MpoaykTa’ u "XBOCTOB"
B MEPBON KAaTEropuy W yCTPOWCTBA AJsi cOOpa pa3ioKeHHBIX WIIM BBHIMIEAIINX W3 PEaKIuu
COCTMHECHHUH B KadecTBe "MIPOayKTa" M HEOOpaOOTAaHHOTO MaTepHaja B KaueCcTBe "XBOCTOB"
BO BTOPOl KaTeropuu; c) paboume Jla3epHbIe CUCTEMBI I H30MPaTeTbHOTO BO30YKACHUS
u30TONOB YypaHa-235; u d) obopynoBaHue Ui TMOATOTOBKM TIOAaYM W KOHBEPCHUHU
npoaykra. BerencTBue ClI0XXKHOCTH CHEKTPOCKOIIMM aTOMOB U COCAMHEHHH ypaHa MOXKET
noTpe0oBaThCs UCTIONIL30BAHUE JII000H U3 psiia UMEIOIMXCS JIA3EPHBIX TEXHOJIOTHA.

[TOACHUTEJIBHOE 3AMEYAHUE

MHorue W3 KOMIIOHGHTOB, [IEPEYUCICHHBIX B 3TOM  pasJliene, BCTYNAlT B
HETNIOCPEICTBEHHBIH KOHTAKT C MapaMy METAJTMYECKOTO ypaHa WM C KUIKOCTBHIO, WU C
TeXHOJIOTHYecKuM razoM, coctosiiuM u3 UFg mnu cmecu u3z UFg u apyrux razos. Bce
MOBEPXHOCTH, KOTOPHIC BCTYIAIOT B KOHTAKT ¢ ypaHoM i UFg, MOTHOCTHIO H3rOTOBJICHEI
U3 KOPPO3UECTOUKHX MATEPUAIOB WU 3alUIICHBI TIOKPBITUEM U3 TaKUX MarepuaioB. Jlms
1eNield paszena, OTHOCSIIETOCS K KOMIIOHEHTaM 000pyTOBaHHUS JIsl JTA3ePHOTO 00OTaIeHNUS,
MaTepUaNbl, CTOMKUE K KOPPO3HH, BHI3BIBAEMOU MapaMH WU JKUIKOCTSIMH, COJCPKAIUMHU
METAJUTMYECKUH ypaH WM ypaHOBBIC CIUIABBI, BKIIFOYAOT MOKPHITHIA OKCHIIOM HUTTPHUS
rpaduT U TaHTal, W MaTepHANIBI, CTOMKHE K KOppo3uH, BeI3biBaecMoii UF4, BKITFOYAOT MeIh,
HEP)KaBEIOIIYI0 CTajb, AQIIOMUHUH, AaIOMUHUEBHIE CIJIABBl, HUKEIh WIH CILUIABBHI,
conmepxkamme 60% nukens u Oonee, m crovikne K UF¢ momHOCTRIO (hTOpHMpOBaHHBIE
YTIIEBOIOPOIHBIE TTOTUMEPHI.

19



5.7.1.

5.7.2.

5.7.3.

5.74.

5.7.5.

5.7.6.

Cucrtembl Boinapusanusi ypana (AVLIS)

CrenuanbHO TpeIHA3HAYCHHBIC WM TIOJTrOTOBICHHBIC CHUCTEMBI BBIIAPUBAHUS YpaHa,
KOTOPBIC COJIEPKAT BBICOKOMOIIHBIC ITOJIOCOBBIC WM PACTPOBBIC DIICKTPOHHO-TYYEBBIC
MYILIKY C IIepeaBaeMOoi MOIIHOCTBIO Ha MHILIEHE OoJtee 2,5 KBT/cMm.

CucTteMbl 1J151 00padOTKH KUAKOMeTaNIndeckoro ypana (AVLIS)

CrenuanbHO MpeIHA3HAYCHHBIC WIH TIOATOTOBICHHBIC CUCTEMBI JUIsi 00pabOTKH KHIKOTO
MeTauta JJId PAcIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSINWE W3 THTJICH U
OXJIQXKTAFOIIETO 00OPYIOBAHUS TSI TUTJICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turmm W fApyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOpPbleé BCTYHNAIOT B KOHTAKT C
pacIUIaBICHHBIM YPaHOM HWJIM YPaHOBBIMH CIUIABaMH, U3TOTOBJIEHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOWKHX MAaTEpUAIOB WM 3aIIUIIEHHBIX MOKPHITUEM W3 TaKUX MaTepUaJIOB.
[Ipuemnemblie MaTepraibl BKIIOYAIOT TaHTAJ, HOKPBITHI OKCHAOM UTTpHA rpaduT, rpadur,
HOKPBITHIN OKUCIIAMU JPYTHX PEAKO3EMENIbHBIX JJIEMEHTOB WIIU UX CMECSIMH.

Arperatbl 1Jis coopa "nmpoaykTa' u '"'xBocTOB" MeTammyeckoro ypana AVLIS)

CrienuanbHO TIpeHA3HAYCHHBIC WM TIOJTrOTOBICHHBIC arperatsl Jjis cOopa "mpoaykra" u
"XBOCTOB'" METAJLTHYECKOTO YpaHa B )KHKOH WU TBEPAOH popme.

[TOACHUTEJIBHOE 3AMEYAHUE

KOMITOHEHTBI STHX arperatoB H3rOTOBJICHBI W3 MaTEpUAalOB, CTOWKMX K HAarpeBy u
KOPPO3HUH, BEI3BIBAEMON MapaMy METAJUTMYECKOTO ypaHa WU KUAKOCTHIO, WM 3aIIUIICHEI
MOKPBITHEM W3 TAKHX MAaTepHalioB (TaKWX, KaK MOKPBITHIA OKCHUIOM HTTPHS TpaduT WU
TaHTaJ) ¥ MOTYT BKJIIOYATh B ceOsl TpyOOIPOBOILI, KIIaMaHkl, MTYyIepa, '»kemoba", BBOMEI,
TETUIOOOMEHHUKH U KOJUICKTOPHBIE IUIACTHHEI JUISI MAaTHUTHOTO, 3JIEKTPOCTATUYECKOTO WIIN
JIPYTUX METOJIOB Pa3JICICHUS.

Koxyxu pasneanrteasHoro moayJast (AVLIS)

CrnenuanbHO  TpEJHA3HAYEHHBIC WM  TOJATOTOBICHHBIC  I[WIMHAPUYECKHE WU
MPSIMOYTOJILHBIC KaMePhI JIJIs TOMEIICHHSI B HUX UCTOYHUKA ITAPOB METAJUIMYECKOTO YpaHa,
3JIEKTPOHHO-JIYIEBOU ITYIIKH ¥ KOJUIEKTOPOB "TIpoaykTa" 1 "XBOCTORB".

ITOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOKECTBO BXOJHBIX OTBEPCTUH AJIA MOAAYU SJCKTPOIUTAHUS U BOJIBI,
OKHa JIJIs1 JTA3ePHBIX ITyYKOB, COSIMHEHNH BAKYYMHBIX HACOCOB, a TAKKe IS TUATHOCTUKH U
KOHTPOJII KOHTPOJIHHO-M3MEPUTENBHBIX NMPHUOOpoB. OHM HMMEIOT TPUCTOCOOICHHS s
OTKPBITHSI U 3aKPBITHS, YTOOBI 00ECIICUYUTh O0CITY)KUBaHNUE BHYTPEHHUX KOMITOHEHTOB.

CBepx3ByKOBbBI€ paclinpuTe/ibHbie comia (MLIS)

CrienuaibHO IpeAHA3HAUYEHHbIE WM IOJATrOTOBJIEHHBIE CBEPX3BYKOBBIE PACIIMPUTEIILHBIC
comna s oxjaxaeHus cmeceil UFg m Hecymero raza go 150°K wimm Hmke u
Koppo3suecroiikue k UFg.

Konnexrops! npoaykra narugropucroro ypana (MLIS)

CrenmanbHO TpefHAa3HauY€HHBIE WM ITOATOTOBIEHHBIE KOJUIEKTOPHI TBEPAOTO IPOAYKTA
natudtopucroro ypana (UFs), cocrosimue u3 ¢GuibTpa, KOJUIEKTOPOB YAAPHOTO HITU
LIUKJIOHHOTO THIIA WJIK MX COYeTaHul u koppo3uectoiikue K cpeae UFs/UFq.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopsl UFg/Hecymero raza (MLIS)

CHCLII/IEIJ'ILHO MNpCAHA3HAUCHHBIC WJIM MOATOTOBJICHHBIC KOMIIPCCCOPLI AJIA cMece UF6 u
HECYyIICTO Ta3za MIjid ,Z[HI/ITCJ'IBHOﬁ OKCIUTyaTalliu B CpEac UF6 KoMnoneHTs 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYHNAKOT B KOHTAaKT C HECYHNIUM TIa30M, H3TOTOBJICHBI U3
KOppOBHCCTOﬁKHX Kk UF 6 MAaTCpHraIOB UJIHU 3aIUIICHBI TIOKPBITUCM M3 TAKUX MATCPUATIOB.

YioTHenus Bpamawuuxcs Bajaos (MLIS)

CrnenuanbHO NpeAHA3HAYCHHBIC WIIN ITOATOTOBJICHHBIC YIUIOTHEHHS BPAIAIONIUXCS BaJOB,
YCTaHOBJICHHBIE HAa CTOPOHE MOJAaYM W Ha CTOPOHE BBIXOAA IS YIUIOTHEHHUS Baja,
COCIIUHSIONIETO POTOP KOMIIpEccopa C MPUBOIHBIM JIBUTATEIEM, C TEM YTOOBI 00ECIEYUTh
HAJSKHYI0 TEPMETH3AINIO, TPEIOTBPAMIAONIYI0 BBIXOA TEXHOJIOTHYECKOTO Ta3za WIH
HaTEKaHWE BO3AyXa WM YIDIOTHSIOIIETO Ta3a BO BHYTPECHHIOID KaMepy KOMIIpeccopa,
KoTopas 3anonHeHa cmechio UFg u Hecylero rasa.

Cuctembl ¢propupoanus (MLIS)

CrnenuanbHO MpeaHa3HauYeHHBIC WM OATOTOBICHHBIC cUCTeMBI st pTopupoBanust UFs (B
TBepaoM coctosiuum) B UF, (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTU cuCTeMbl MpeaHasHavyeHbl it (ropupoBanus codpanHoro mopomika UFs B UFs B
MeJIIX Toceaytomero coopa B KOHTEHHepax MpOAyKTa WK Ul Ttonadu B 6ok MLIS myis
JOTIOJTHUTENBHOTO  O0OTalIeHus!. [Ipy mnpumeHeHHMHM OJHOrO TMOAXOJA peaKuus
(dbrTopupoBaHUs MOXeT OBITh 3aBEpIlicHa B MpejeNiax CUCTEMBbl pa3zelcHUs] N30TOIOB, TIie
UIET PEakIs W HETOCPEACTBEHHOE H3BICUCHHE M3 KOJUICKTOpoB 'mpomykra'. Ilpwm
NpUMEHEHUH Jpyroro monaxoaa mnopomok UFs Moxer ObITh H3BICUEH/IEpEMEIICH U3
KOJUIGKTOpOB ~ "mpoaykra" B  MOAXOMSIIMA  peakTop  (HampuMep, peakTop ¢
TICEBAOOKMKEHHBIM CII0EM KaTajin3aTopa, TeIHMKOUJANBHBI PeaKkTop MK JKapoBas OarrHsg)
B 1emax ¢TopupoBaHus. B 00omX ciydasx HCIONb3yeTcs 000pyHOBaHUE ISl XpaHEHUS U
nepeHoca ¢Topa (WM APYrHX MPUEMIIEMBIX (TOPUPYIOIIMX pearcHTOB) M A cOopa U
nepenoca UFg.

Macc-cnekrpomerpbl/uctoudiuku noHoB UF6 (MLIS)

CrenuanbHO TpeAHAa3HAUYCHHBIE WJIM TOJTOTOBJICHHBIE MAarHWUTHBIE WM KBaJIpyHOJIbHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOM3BOJUTH MPSMOW OTOOp TPOO IMO/aBaeMOi MAcCChI,
"mpoaykra" miam "XBOCTOB" M3 Ta30BBIX MOTOKOB UF¢ m oOnamaromme MOTHBIM HaOOpOM
CIIETYIOINX XapaKTEPUCTHUK:

1. yAeNbHAs pasperaromnias ClrocOOHOCTh TT0 Macce cBbite 320;

2. COACpKAT MCTOYHUKH HWOHOB, H3ITOTOBJICHHBIC W3 HHUXpOMa HWJIW MOHECIA HWIN
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, UJIIKN HUKCIIUMPOBAHHBIC,

3. cojiepKaT MOHU3AITMOHHBIE HCTOYHUKY ¢ OOMOapIUPOBKOM 2JICKTPOHAMU;
4. COJZIep’KaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO JITSI U30TOITHOTO aHAIN3A.
Cucrtembl nogaun/cucreMsl 0TBoAa ""mpoaykra' u "xsocros' (MLIS)

CHCLII/IEIJ'ILHO MNpCAHA3HAYCHHBIC WKW TOATOTOBJICHHBIC TCEXHOJOTMYCCKUC CHUCTECMbI HIIA
O60py,[[OBaHI/IC JJIA 000raTUTEIBLHBIX YCTAaHOBOK, HM3TOTOBJICHHBIC U3 KOppO3H€CTOﬁKHX K
UF6 MaT€purajioB, WIN 3AIMUIICHHBIX IOKPBITUEM U3 TAKUX MaTCPHUAJIOB, BKIIIOYAIOIIUEC:

a) MUTAIONIME aBTOKIIABBI, MEYU WM CUCTEMBI, MCHoNb3yemble jis nojaun UFg mis
mporiecca 00oraIieHus;

b)  mecybmumaTopsl (WM XOJIOZHBIC JIOBYIIKH), WCIOIB3YEMBIC IS BBIBEIACHHS
Harperoro UFg u3 nporecca o0oramieHust Uit HOCIEAyIOIIEro mepeMeIieHs;
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5.7.12.

5.7.13.

5.8.

5.8.1.

c) CTAHUMU OTBEPXKICHUS WM CXKIDKCHMs, HCTonb3yemble st BbiBeneHus UF, u3
mporecca oOoramieHusi myTeM cxatusg U nepeBoga UFg B XKUAKYIO WM TBEPIYIO

bopmy;

d) craniuy "mpoxykTa" wWiu "XBOcTOB", HWcHoONB3yeMble s nepemernicHus UFg B
KOHTCHHEPBL.

Cucrembl otaesenusi UFg ot Hecymero raza (MLIS)

CrenmanbHO TIpeHA3HAYCHHbIE WM TOATOTOBJICHHBIE TEXHOJIOTUYECKHE CHUCTEMBI IS
otneneuuss UFg oT Hecymero raza. Hecymmm razoM MoeT OBITh a30T, aproH WM IPYTOH
ras.

MNOSACHUTEJIbBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh TAKOE 000PYIOBAHHUE, KaK:

a) KPHOTEGHHBIE TEINIOOOMEHHUKH WM KpPUOCENapaTrophl, CIIOCOOHBIC CO371aBaTh
temriepatypsl -120°C wim MeHee, WiIu

b) 0JIOKH KPHOTCHHOI'O OXJIaKICHHMsI, CIIOCOOHBIE co31aBaTh Temiepatypsl -120°C uau
MeHee, UITH

c) xonoanble ToByImKu UFg, crrocobHbIe co3maBaTh TemnepaTypsl -20°C niam MeHee.
Jlazepuble cuctembl (AVLIS, MLIS u CRISLA)

Jlazeps! WK Ja3epHBIC CUCTEMBI, CIICIUANBLHO MPETHA3HAYCHHBIC WK TIOATOTOBICHHBIC TS
pasieneHus i30TONOB ypaHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cucrema mpouecca AVLIS 0ObIYHO COCTOUT U3 IBYX Jla3epoB: Jaszepa Ha mapax
MU | Jlazepa Ha Kpacutensx. JlazepHas cuctema minst MLIS 0OBIYHO cOCTOWT M3 Jia3epa,
paboratomero Ha CO, WM 3KCUMEPHOTO jla3epa W MHOTOXOJOBOW ONTHYECKON SUCHKHU C
BpALIAIOIMMHUCS 3epKalaMi Ha 00erx cTopoHax. Jlyis ma3epoB miM Ja3epHBIX CHCTEM HPU
o0oux mporeccax TpeOyeTcst CTaOMINU3aTOP CIEKTPOBOW YACTOTHI IS pabOTHl B TCUCHHE
JUTTEIHHBIX TIEPUOIOB BPEMEHH.

ChnenuainbHO TNpeIHAa3HAYeHHbIe WJIHM TOATOTOBJIEHHbIE CHCTEMbI, 000pyl0BaHUEe W
KOMIIOHEHTBI /UISl HCIOJIb30BAHMSI HA 000raTHTEJbHBIX YCTAHOBKAX € IJIAa3MEeHHBIM
pa3aeneHneM

BBOJHOE 3AMEYAHUE

IIpu mporecce MIa3MEHHOTO pa3/eNeHus MIa3Ma, COCTOSIIAs U3 MOHOB ypaHa, MPOXOAUT
yepe3 HIEKTPUUECKOE IMOJie, HACTPOCHHOE HA YacTOTy HOHHOro pesoHanca U™, ¢ Tem
9TOOBI OHM B TEPBYIO O4YepeAb MOMIONIATH SHEPIHI0 W YBEIMYUBAICA JUAMETP HX
MITONOPOOOPA3HBIX  OpPOWT. Honbl ¢ mpoxoxaeHueM 10 OOJBIIEMY JAHAMETPY
3aXBATHIBAIOTCSA JUIsl OOPa3OBaHMs MNpOAyKTa, oboramennoro U>”. Tlmasma, kotopas
o0Opa3oBaHa MOCPEJACTBOM HOHU3AIMU YPAHOBOTO Tapa, COJEPIKUTCS B BAKYYMHOU Kamepe ¢
MarHUTHBIM  TIOJIEM  BBICOKOW  HANpsHKCHHOCTH,  OOpa30BaHHBIM C  IOMOIIBIO
CBepXMpoBoaAIero Maranta. OCHOBHBIE TEXHOJOTHUECKHE CHCTEMBI MPOIIEcca BKIIIOYAIOT
CHUCTEMY TEHEpaluy YpaHOBOHW IUIa3Mbl, Pa3leNUTEIbHBII MOIYJh CO CBEPXIIPOBOAAIINM
MarHuTOM U CUCTEMbI H3BJICUCHUS METaIlIa JUIst cOopa "mpoaykra" u "XBoCTOB".

MHKpOBOJIHOBbIe HCTOYHUKH IHCPIrUd U aHTCHHBI

CrienaibHO TIpeJHA3HAYCHHBIC WM TOATOTOBICHHBIE MHKPOBOJIHOBBIE HWCTOYHUKU
SHEPTUM M aHTEHHBI JUIS TEHEPAllMU WM YCKOPEHUS MOHOB U O0JaNAIoNIVe CICIYIOIIMMU
xapaktepuctukamu:  vacrtora Beime 30 ITm u cpenHss BBIXOAHAS MOIIHOCTH IS
reHepary HoHoB 6osee 50 kBT.
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5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

5.9.

CoueHonabl 1Js B036y)KlIeHHH HOHOB

CrenuanbHO TpeAHAa3HAUCHHBIE WM MOJITOTOBICHHBIC COJCHOWIBI JJIS Paau0o4acTOTHOTO
BO30YX/ICHUS WOHOB B jamamnazoHe dacToT Oosee 100 k[1p u crmocoOHBIE paboTaTh MpU
cpemneit MmorHocTH Oosiee 40 kBT.

CucreMbl reHepalui YPaHOBOii MJI1a3Mbl

CrenuanbHO TpeIHa3HAYCHHBIC WM ITOATOTOBIICHHBIE CHUCTEMBl TEHEpPAIlUM YpPaHOBOM
TUIa3MbI, KOTOPBIE MOTYT COJIEPKaTh BBHICOKOMOIIHBIC TIIOJIOCOBBIE HIJIH PacTPOBBIC
3JICKTPOHHO-JIYYEBBIC MTYIIIKH C TIepeaBaeMOi MOIITHOCTHIO Ha MHUIIIEHb Ooiree 2,5 kB1/cm.

Cucremsl 1as 06p360TKl/I AKUIKOMETAVIMNIECKOro ypaHa

CrnenuanbHO TpeaHa3HAYCHHBIC WM MMOATOTOBIICHHBIE CHCTEMBI 1T 00paOOTKH JKHUIKOTO
MeTajuia g PAcIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSINWE W3 THTJCH U
OXJTKIAFOIIETO 000PYTOBAHUS TSI TUTIICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turnmm m fApyrue KOMIIOHEHTBHI ATOH CHCTEMBI, KOTOPBIE BCTYMAIOT B KOHTakKT C
PacCIUIaBJICHHBIM YPaHOM WJIM YPAaHOBBIMH CILIaBaMH, U3TOTOBIICHBI U3 KOPPO3UCCTONKHUX H
TEPMOCTOMKUX MATEPUATOB WM 3alllUIIECHBl TOKPBITUEM U3 TaKUX MaTepuasoB.
[Ipuemnemblie MaTepHuaibl BKIIIOYAIOT TaHTAJ, MOKPHITHIN OKCHIIOM UTTpHs TpaduT, rpadur,
MOKPBITHIN OKHCIAMH JPYTUX PEAKO3EMENbHBIX 3JIEMEHTOB MM UX CMECSMHU.

Arperatbl 1Jis coopa "nmpoaykTa' u '""'XBOCTOB' MeTaJIM4eCKOro ypana

CrnenuanbHO NpeAHA3HAYCHHBIC WM ITOATOTOBJICHHBIC arperaThl s coopa "mpoaykra" u
"XBOCTOB" I METALIMYECKOTO ypaHa B TBepmo ¢dopme. OTH arperarsl s cOopa
W3TOTOBJICHBI W3 MAaTepUANIOB, CTOWKHX K HAarpeBy M KOPPO3HH, BBI3BIBAEMOW MapamMu
METAJUTMYECKOr0 ypaHa, TaKuX, KaK rpaduT, MOKPBIThIA OKCHIIOM UTTPHS, WIH TaHTAN, WU
3alUINEHBI TOKPBITUEM U3 TAKHX MaTepHAaJIOB.

Koskyxu pa3aeaurejbHOro MOayJIst

Hunuaapuueckue Kamepsl, CIEHUAIbHO IpEeJHAa3HAUYEHHBbIE WM IOATOTOBJIECHHBIE MM
UCIIOJIb30BaHUS HA OOOraTUTENIbHBIX YCTAHOBKaX C IUIa3MEHHBIM pa3[elCHUEM, IS
IOMEIIEHUsI B HHUX MCTOYHHMKA YPAaHOBOM IUIA3Mbl, 3HEPreTUYECKOr0 COJCHOMJA
PaArovacToThl U KOJJIEKTOPOB "mipoayKTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTHn KOXYXH HMCHOT MHOXXCCTBO BXOIHBIX OTBepCTI/Iﬁ IJi1 1mogadu  OJICKTPOIIMTaHMA,
COCIMHEHMI ,Z[I/I(i)(l)y3I/IOHHLIX HACOCOB, a TAKXKC IJId JUArHOCTUKU U KOHTPOJIA KOHTPOJIbHO-
U3MCPUTCIIbHBIX HpI/I60p0B. OHH UMEIOT HpI/ICHOCO6J'IGHI/ISI AJId OTKPBITUSA U 3aKPBITUA,
9TOOBI 00ECIIeUNTh O6CHy>KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCEHTOB W H3TOTOBJICHBI U3
COOTBECTCTBYHOIINX HEMArHUTHBIX MaTE€PUATIOB, TAKUX, KaK HEPKaBCrolIas CTallb.

CnenuajibHO NnpeaHasHAYCeHHbIC WM IIOATOTOBJICHHBIC CHUCTEMBI, 060pyImBa}me 4
KOMIIOHEHTDI VISl HCIIOJIB30BAHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O odorameHmsi.

BBOJHOE 3AMEYAHUE

[Ipu 2JIEKTPOMArHUTHOM TIPOIECCE MOHBI METAUIMYECKOIO YpaHa, TMOJyuYeHHbIS
MTOCPEICTBOM HMOHM3AITUH MHUTAOIIET0 Marepuaia u3 cojieit (00praao UCly), yCKOpSIOTCS U
MPOXOAT Yepe3 MAarHUTHOE II0JIe, KOTOPOE 3aCTaBIseT HOHBI PA3JIMYHBIX H30TOIOB
MPOXOAWTh 1O  Pa3IMYHBIM  HATPABICHSIM. OCHOBHBIMH ~ KOMIOHCHTaMH
9JIEKTPOMATrHUTHOTO H30TOIMHOTO  CemapaTopa  SBISIFOTCS: MarHuTHOE TMOJIe  JJIst
OTKJIOHEHHSI/pa3/IeieHUs] M30TONIOB MOHHOTO My4YKa, UCTOYHHKA HOHOB C €r0 CHCTEMOUN
YCKOpPEHHS, U CUCTEMBI cOOpa OT/CICHHBIX HOHOB. BcromorareiabHble CUCTEMBI ISl TOTO
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5.9.1.

5.9.2.

5.9.3.

mporecca  BKJIFOYAIOT  CHUCTEMY  CHA0KEGHHS  MAarHMTHOW — DHEPTHEH,  CHUCTEMBI
BBICOKOBOJIFTHOT'O TTUTaHMS UICTOYHHUKA HOHOB, BAKYYMHYIO CUCTEMY W OOIIMPHBIE CUCTEMBI
XUMAYECKOH 00pabOTKM JUIsi BOCCTAaHOBJICHHSI TPOAYKTa W  OYHCTKH/pereHeparvu
KOMITOHCHTOB.

DJIEeKTPOMATHHUTHBIE CeNapaTopbl H30TONOB

SHCKTpOMaFHI/ITHLIC cermapaTtopbel  U30TOIIOB, CcrIeajJibHO MIpE€aAHA3HAYCHHBIC I
IMOATOTOBJICHHBIC 1JId pa3ACJICHUA H30TOIIOB ypaHa, U O60py,[[OBaHI/IC 1 KOMIIOHCHTBI JIA
9TOr'0, BKJIO4Yasi:

a)  HMcrouyHuKN HOHOB

CrnenuanbHO  TpeJHA3HAYCHHBIC WM  TOJTOTOBICHHBIE  OTJCIBHBIC WU
MHOTOUYUCJICHHBIC HWCTOYHHKH WOHOB YypaHa, COCTOSIINE W3 WCTOYHHKA TIapa,
HOHM3aTOpa M YCKOPHUTEIS IydKa, M3TOTOBJACHHBIE W3 COOTBETCTBYIOIIMX
MaTepUaJIOB, TaKuX, KaK rpadur, HepKaBerollas CTajlb WId MEIb, U CIOCOOHBIX
oOecrnieunBaTh OOIIMIA TOK B ITydke HOHOB 50 MA niu Ooree.

b)  Komnekropsl noHOB

KomnexkTropHble IUTACTHHBI, MMEIOIIHME JBE MM Oojiee IMENW W Ta3a, CIICIHAILHO
MpeTHA3HAYCHHBIC WA TIOATOTOBJICHHEIC /IS cOOpa Iy4YKOB MOHOB 00OTAIEHHOTO U
00CTHEHHOTO YpaHa U U3TOTOBIECHHBIC U3 COOTBETCTBYIOIINX MaTePUAIIOB, TAKHUX, KaK
rpaduT WIX HEPKABEIOIIAs CTAlTb.

c) BakyymHBIe KOXKYXH

CrneumanbHO TpelHa3HAYEHHbIE WM TOATOTOBJIECHHBIE BaKyyMHBIE KOXKYXH IS
JIEKTPOMAarHUTHBIX CENapaTOpOB ypaHa, H3TOTOBJIEHHBIE U3 COOTBETCTBYIOIIMX
HEMarHUTHBIX MaTEepHaJIOB, TAKUX, KaK HEpXKaBewollas cTajlb, U NpeJHa3HaYCHHbIE
i1 paboTs! pu gasnennu 0,1 la nnn Hrxe.

[NOACHUTEJIBHOE 3AMEYAHUE

OTHn KOXYXH CIICHUAJIBHO IIPEAHA3HAYCHBI MJIA IMOMCEIICHUA B HHUX HCTOYHUKOB HOHOB,
KOJUICKTOPHBIX TINIACTUH U BOJOOXJIAXKAACMBIX BKJ'IaI[LIHICfI 1 UMCIOT HpI/ICHOC06H€HI/IH JJIA
COC):[I/IHGHI/Iﬁ )_'[I/I(i)(l)y3I/IOHHI>IX HaCoCOB H HpI/ICHOCO6J'I€HI/I$I IJI OTKPBITUA U 3aKPBITHUA B
HCIAX U3BJICUYCHUA U 3aMCHBI OTUX KOMIIOHCHTOB.

d) MarsuTHbIC OIIOCHBIC HAKOHCYHMKH

CrenuanbHO TpeJIHA3HAYCHHBIE WJIM TOJATOTOBJICHHBIC MAarHUTHBIC TIOJFOCHBIC
HAaKOHCYHUKH, WMEIOIMUE AuaMeTp Oojiee 2 M, HWCIOJIB3yeMBbIE A OO0eCIIeueHUs
MMOCTOSTHHOI'O MAarHUTHOT'O TOJIS B 3JICKTPOMArHUTHOM CEIapaTope HW30TOIOB W IS
MEPEHOCa MATHUTHOTO ITOJISI MEXK]Ty PACIIONIOKCHHBIMHU PSIIOM CellapaTopamu.

BbICOKOBOJIbTHBIE HCTOUHMKHU MUTAHUS

CrienaibHO TpEJHA3HAYCHHBIE WJIM IOJTOTOBJICHHBIE BBICOKOBOJIETHBIE HWCTOYHUKU
MUTaHUS I WCTOYHHKOB HMOHOB, OOJAQJaroIlie TOJHBIM Ha0OpPOM  CIICIYIOIINX
XapaKTePUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEXHME, BBIXOJHOC HAINPSHKCHUE
20 000 B i 6onee, BeIxoaHOU TOK 1 A win Oosiee M CcTAOMIIM3AIMS HANPSHKCHUS MEHEe
0,01% B Teuenue 8 yacos.

W CcTOYHUKY NUTAHUSA 3JTEKTPOMArHuToB

CrienuanbHO TpelHa3HAYCHHbIE WIM IOJTOTOBJICHHbIE MOIIHBIC HCTOYHMKHM ITUTAHUS
IIOCTOSIHHOTO TOKa Ul 3JIEKTPOMAarHUTOB, OOJafaroliie IOJIHBIM HaOOpOM CIEXYOLINX
XapaKTepUCTUK:  BBIXOJHOW TOK B HempepblBHOM pexume 500 A wimm Oonee mpu
HanpspkeHnn 100 B wnun Gonee, nmpu crabunuzanuy 0o TOKy Wwin HanpsbkeHnio MmeHee 0,01%
B TEUEHUE 8 4acoB.
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YcTaHoBKH VIS IPOM3BOJACTBA THKeJIONH BOJBI, IeiiTepus N AeiiTepueBbIX COeIMHEHMIT
U 000pyIoBaHue, CIIEHATBHO NPeJHA3BHAYEHHOE WM II0AT0TOBJIECHHOE 151 TOI0

BBOJAHOE 3AMEYAHUE

Tsokenmyr0 BOJY MOXHO MPOU3BOAWTH, HCIONB3ys pa3iudyHble Tmporecchl.  OmHaKo
KOMMEPUYECKHU BBITOJHBIMHE SBJISIFOTCS JBa MPOIECca: MPOIECC W30TOMMHOTO OOMEHA BOJBI U
cepoBoopoaa (nmporecc GS) u npoIece U30TOMHOr0 0OMeHa aMMKaKa U BOJIOPOIa.

[Iponecc GS ocHoBaH Ha 0OMEHE BOIOPOAa M ACHTEPHS MEXKAY BOJIOW U CEPOBOJOPOIOM B
CHUCTEME KOJIOHH, KOTOpPbIE IKCILUTYaTUPYIOTCA C XOJIOJIHOW BEpXHEH CeKIMed U ropsuei
HIDKHEH cekuueil. Bona Teder BHM3 MO KOJIOHHAM, B TO BpeMsI KaK CEPOBOJIOPOIHBIN ra3
OUPKYJIUPYET OT JHA K BEpLIMHE KOJMOHH. JIisi COAEHCTBHS CMEUIMBAHHUIO Ta3a M BOABI
WCTIONB3YeTCA PSAA ObIpYaThIX JOTKOB. JleWrepwii mepememiaercs B BOXY NPH HHU3KHUX
TEeMIIEpaTypax U B CEPOBOJOPOA MPHU BBICOKMX TeMmrieparypax. (OOoraimieHHble AedTepreM
ra3 Wid BOJa YAAISIOTCS U3 KOJOHH TNEpPBOW CTYNEHW Ha CTHIKE TOPSYUX M XOJOJHBIX
CEKIMH, U TIpollecC MOBTOPSIETCA B KOJIOHHAX cleayromen crynenu. I[IpoaykT mociegHein
¢dasel - Boja, oboramenHas newrepueM 10 30%, HampaBisieTcss B JIUCTHIUIIIHOHHYIO
YCTaHOBKY JJsl TPOM3BOJCTBA PEAKTOPHO-UYMCTOM TsDKENOW Boabl, T.e. 99,75% okucu
neiTepust.

B mpomecce oOMeHa MexIy aMMHUAKOM M BOJOPOJOM MOXKHO W3BICKaTh JCHTEpUH U3
CHHTE3-Ta3a IMOCPEICTBOM KOHTAKTa C JKUAKAM aMMHAKOM B MPHCYTCTBHH KaTaln3aTopa.
CuHTe3-Ta3 mojaeTcss B 0OMEHHBIE KOJIOHHBI M 3aT€M B aMMHAYHBIN KOHBepTep. BHyTpHm
KOJIOHH Ta3 MOJHUMAETCS OT JHA K BEPIIMHE, B TO BpEeMs KaK JKUAKUN aMMHaK TE€YET OT
BEPIIMHBI KO JHY. JleWTepuii B CHHTE3-ra3e JIMIIACTCS BOAOPOAA W KOHIICHTPHPYETCS B
aMMHake. AMMUAK MOCTYIAET 3aTeM B YCTAHOBKY ISl KDEKWHTa aMMHaKa Ha JTHE KOJIOHHBI,
TOr/Ia Kak Ta3 coOupaeTcs B aMMHAYHOM KOHBepTepe Ha BeplimHe. Ha mocnemyromux
CTYIIEHSX TIPOUCXOJUT JNajbHelIee 00oTalleHne, U MyTEM OKOHYATEIBHON TUCTUILISAIINU
MPOM3BOANTCS PEAKTOPHO-YMCTasi Tspkenas Boaa. Ilomaga cuHTE3-raza MOXKeT OBITh
obecrieyeHa aMMHaYyHONH YCTaHOBKOW, KOTOpas B CBOIO OYepelb MOXET OBITh COOpYyKeHa
BMECTE C YCTAaHOBKOHM JJIsi TPOM3BOJCTBA TSDKEIOH BOJBI ITyTEM HW30TOIHOTO OOMEHa
aMMuaKa u BoJoposa. B mporiecce aMMUaYHO-BOOPOJHOTO 0OMEHa B Ka4eCTBE NCTOYHHUKA
MCXOJHOTO JIEHTEepHsi MOXKET TAK)KE MCIIOJIb30BATHCS OOBIYHAS BOAA.

MHorue npeaMeTsl KIF0UYeBOro 000pyI0BaHUs JIJIsl YCTAHOBOK MO MPOU3BOJCTBY TSIKEIION
BOJBI, HCIOJB3YIOMHUX Tporecchl GS WM aMMHAYHO-BOIOPOTHOTO OOMEHA, IMTHPOKO
pactpocTpaHeHBI B HEKOTOPBIX OTPAcifaX He(hTeXMMUIECKON MPOMBILIeHHOCTH. OcoOeHHO
3TO KacaeTcs HEOOJBIINX YCTAaHOBOK, HMCIONB3yromux mpouecc GS. OmgHako HEMHOTHE
MpEeAMETHl  00OpYNOBaHUS SBIAIOTCS CTaHAapTHBIMH.  [Iporeccet GS u  aMmmadHo-
BOJIOPOAHOTO OOMeHa TpeOyrT 00pa0dOTKM OONBIIMX KOJMYECTB BOCILIAMCHSIONIUXCS,
KOPPO3UOHHBIX U TOKCHYHBIX HUJKOCTSH TPHU MOBBIIICHHOM AaBiiecHUH. (COOTBETCTBEHHO
npu pa3padoTKe CTAHIAPTOB IO TPOCKTUPOBAHUIO M OKCIUTyaTalldM JIJIsl YCTAaHOBOK U
000pyZIOBaHMS, UCIIONB3YIOIUX O3THU TPOIECCHI, CIEAYyeT YACHITh OOJIbIIOE BHUMAaHUE
moI00Py MaTepHaliOB U MX XapaKTEPUCTHKAM C TE€M, YTOOBI OOCCIICUHTD JITUTSIBHBIA CPOK

CIy)KOBI TIpM COXpPAaHEHWH BBICOKOH Oe30macHOCTH W HamexHocTth.  OmpenencHue
MacmTaboB OOYCJIOBIIMBAaeTCS TJIAaBHBIM O00pa3oM COOOPOKCHHUSIMH DJKOHOMHUKH U
HEOOXOMMOCTH. Takum oOpa3oM, Oosblnas dYacTh MNPEAMETOB  O0OPYIOBaHUS

HU3roTOBJIACTCA B COOTBETCTBHUHU C TpC6OBaHI/ISIMI/I 3aKa34yHrKa.

Haxonen, cinemyer oTMeTuThb, YTO Kak B mpoiecce GS, Tak W B Mpoliecce aMMHAYHO-
BOJIOPOAHOTO OOMEHa, TpeAMETHl O000pYyIOBaHMS, KOTOPBIE TIO OTACIBHOCTH HE
MpeAHA3HAYCHBI WIIA TIOJTOTOBJICHBI CICIIUATIBHO AJIsl MPOU3BOACTBA TSKEIOM BOJABI, MOTYT
coOMpaTbcsi B CHUCTEMBI, CIIEIHAIBHO TpEAHA3HAYCHHBIE WM TOATOTOBICHHBIE IS
MPOM3BOACTBA TsDKENOW Boapl. [Ipmmepamu TakmxX CHCTEM, MPUMEHSEMBIX B 000WX
MpoIeccax, SBIAIOTCS CHCTEMa KaTaIMTHYEeCKOTO KPEKWHTa, WCIOIb3yeMas B IpOIecce
oOMeHa aMMHaKa M BOJOPO/a, ¥ JAUCTHILIISIIMOHHBIE CUCTEMBI, MCIIOb3yEeMbIE B IPOIIECCE
OKOHYATENIbHOW KOHLIEHTPALIMM TSDKEJIOW BOJbI, JOBOJAIIEH €€ 70 YpOBHSI PEaKTOPHO-
YUCTOH.
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

[IpenMeTsr 000pyAOBaHUs, KOTOPHIE CHENUAIBHO MPEIHA3HAYCHBI WU TOJATOTOBJICHBI JJIs
MIPOU3BOJICTBA TSDKEIOW BOJBI ITyTEM HMCIIOIL30BaHUS JIMOO TMporecca oOMEHa BOABI H
cepoBoIOpoaa, TUO0 mpoltecca 0OMeHa aMMHaKa M BOJIOPOIa, BKITFOYAOT:

BO}.IO-CCpOBOZ[OpO}.IHbIe 00MeHHbIe KOJIOHHBI

OOMeHHbIE KOJIOHHBI, H3TOTaBIMBAEMBbIE M3 MEJIKO3EPHUCTOM YIJIEPOAUCTON cTallu
(manmpumep, ASTM A516), nmamerpom ot 6 M (20 dytoB) n0 9 M (30 dbyTOB), KOTOpHIE
MOTYT 3KCILTyaTHPOBaThbCs MPU AaBIeHUH CBbIlIe Win paBHoM 2 MIla (300 ¢pyHT/KB. aroiim)
U AMEIOT KOPPO3MOHHBIA JOMYCK B 6 MM WJIM OOJNblIe, CTIENUaIbHO MpeJHa3HAYEHBl MU
HOJTOTOBJIEHB! JUIS IPOM3BOACTBA TSDKEIOH BOJABI IIyTeM MCIOJIb30BaHUS IIpolecca
M30TOIMHOT0 0OMEHa BOJIBI M CEPOBOJOPO/A.

I'azoxyBKH U KOMIIpeCCOpbI

Omnocrynendarsie, ManoHanopaeie (t.e. 0,2 MIla wm 30 QyHT/KB. MI0MM) IEHTPOOSKHBIC
ra3ofyBKH WJIM KOMIPECCOphl I LHPKYIALUH CEpPOBOJOPOAHOro rasa (T.e. rasa,
conepxkarniero 6onee 70% H,S), cnenmanpHO npeqHa3HauYESHHBIC WM TOATOTOBICHHBIE IS
IPOMU3BOJACTBA TSDKEJIOW BOIBI IIyTeM HCIIOJIb30BaHMSA Ipoliecca OOMEHa BOIBI U
CEepoBOAOPOIA. OTH Ta30AyBKHM MM KOMIIPECCOPHl HMMEIOT IPOU3BOAUTEIHHOCTD,
NPEBHIAONIYIO MK PaBHYI0 56 M°/c. (120 000 SCFM) npu SKCIITyaTaliH HoJ JaBICHUEM,
npeBbimaomuM win paBHeiM 1,8 MIla (260 ¢yHT/KB. q10iiM) Ha BXOJe, W CHaO>KEHBI
CaJbHUKAMH, YCTOWIMBBIMH K BO3eHCTBHIO H)S.

AMMl/la‘IHO-BOHOPOIﬂlbIe 00MeHHbIe KOJIOHHDI

AMMUAYHO-BOJIOPOJIHBIC OOMCHHBIE KOJIOHHBI BBICOTOW 0Oojee WM paBHOH 35 M
(114,3 dbyroB) mmamerpom ot 1,5M (4,9 dyroB) mo 2,5wm (8,2 pyToB), KOTOpPEIE MOTYT
JKCIUTYaTUPOBAThCS TI10J] JaBJICHWEM, MpeBbimaomuM 15 MIla (2225 ¢yHT/KB. Aroim),
CHEIUANFHO TPEJIHA3HAYCHHBIC WIIM MOJATOTOBIICHHBIC JUIS TPOU3BOJICTBA TSKEIOW BOJBI
MyTEM HCIIOJIb30BaHUs Ipoliecca oOMeHa aMMHUaKa W BOJOPOJAa. OTH KOJIIOHHBI UMEIOT
TaK)Ke TI0 MEHBIIIe Mepe OMHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XK€ TUAMETpPa, YTo U
WIMHPUYECKas 4acTh, YePe3 KOTOPYIO MOTYT BCTaBISATHCS MM BEIHUMATHCS BHYTPEHHUE
YaCTH KOJIOHHBI.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYATbI€ HACOCHI

BryTpeHnHue yacTy KOJOHHBI U CTyIEHYAThIe HACOCHI, CIENHaIbHO NpeaHa3HAuYCHHBIE WIIN
MOATOTOBIICHHBIC JUIsI KOJOHH HJisi MPOU3BOJCTBA TSDKENOM BOABI MyTEM HCIOIb30BaHUA
mporecca aMMHUAYHO-BOJOPOJHOTO OOMeHa. BHyTpeHHHME YacTH KOJOHHBI BKIIIOYAIOT
CHENUaIFHO TpeaHa3HauYeHHBIE KOHTAKTOPhI MEXIy CTYIIEHSMH, CONCHCTBYIONINE TECHOMY
KOHTaKTy Tra3a W IKHIKOCTH. CryneHuatble HAacoChl BKIIIOUAIOT  CHEIHAIBHO
MpeTHA3HAYCHHBIC TIOTPYKaeMbIC B XKUAKOCTh HACOCHI IS ITUPKYIISIIIUA JKUJKOTO aMMHUaKa
B IIpefiesiax 00beMa KOHTaKTOPOB, HAXOIIINXCS BHYTPH CTYIIEHEH KOJIOHH.

YcraHoBKH AJ1s KPE€KHHTa aMMHaKa

YcTaHOBKM ISl KPEKHHI'a aMMHAaKa, SKCIUTyaTHPYEMbIC IOJ JAaBJICHUEM, MPEBBIIIAOIINM
it paBHeiIM 3 MIla (450 QyHT/KB. mr0iiM), CHEIUAIBHO TpPETHA3HAYECHHBIC WM
TIOJITOTOBJICHHBIE ISl TIPOW3BOJICTBA TSKEIIOW BOJBI IyTEM HWCIIOJNB30BaHHS Ipolecca
M30TOITHOTO OOMEHA aMMHaKa U BOJIOPOJIa.

HNndpaxkpacHbie aHAIM3ATOPBI NOTJIOMICHHUST

WUndpakpacHple  aHaInW3aTOpbl  IOIVIOLIEHUS, CIIOCOOHbIE  OCYLIECTBIATh  aHAIU3
COOTHOILIECHHS MEXIY BOAOPOIOM M JIeTepreM B peajbHOM Maclitabe BpeMeHH, Kornaa
KOHIIEHTpAIUM JeNTepHs paBHbI WK IpeBbimaoT 90%.
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6.7.

7.1.

7.2.

7.3.

KaraauTnueckne neuu

Karamutuueckue meun JJISL HCpepa6OTKI/I O60FaH.[eHHOF0 ,Z[eﬁTepHCBOI‘O ra3a B TAXKCIIYIO
BO4Y, CIICHUAJIBHO MPEAHA3HAYCHHBIC WJIWM MNOATOTOBJICHHBLIC JIA MPOU3BOACTBA TSOKEIION
BOJBI ITYTEM HUCITIOJIB30BaHUS ITPOLECCa N30TOITHOI'O oOMeHa aMMHaKa u BOOOpoOaa.

YcranoBku st KOHBEPCUU ypaHa U 060pyz1013a1me, ClienuajJdbHO NMpEeIHA3HAYCHHOE
HWJIA ITOATOTOBJICHHOC J1JISl 3TOIO0

BBOJHOE 3AMEYAHUE

B ycraHoBkax W cucTemMax I KOHBEPCHH YpaHa MOXKET OCYIIECTBISATHCS OJHO WU
HECKOJIKO TPEBpAIeHNHd W3 OJHOTO XMMHYECKOTO H30TONa ypaHa B IPYroM, BKIIIOYas:
KOHBEPCHIO KOHLEHTpaToB ypaHoBoi pyzasl B UO;, konBepcuto UO; B UO,, KOHBEpCHUIO
okucelt ypana B UF, unu UFs, xonsepcuto UF, B UF;, kousepcuto UF¢ B UF,, koHBEepcuio
UF, B MeTaJiueckuii ypaH U KoHBepcuio (ropunoB ypana B UO,. MHorue Kiro4yeBbie
KOMIIOHEHTBI 000PYIOBaHUS YCTAHOBOK ISl KOHBEPCUH YpaHa XapaKTEepPHBI JUIT HEKOTOPBIX
CEKTOPOB XMMHYECKOM 00pabaThIBalOMIeH MPOMBINUICHHOCTH. Hampumep, Bumst
000pymoBaHM, UCIOIB3YEMOT0 B ATHX MPOIECCax, MOTYT BKJIIOYATh: TI€YH, KapyceIbHbIe
MIEYH, PEAKTOPHI C MICEBAOOKMKEHHBIM CIIOEM KaTalln3aTopa, )KapoBbIe PeaKTOPHbIE OaIlrHu,
JKUJKOCTHBIC UCHTPUPYTH, JTUCTHUIAIMOHHBIC KOJOHHBI W JKUIKOCTHO-KUJIKOCTHBIC
AKCTPAKIIMOHHBIC KOJOHHBL. (JHAKO HE MHOTHE KOMIIOHCHTHI 000pYyIOBaHMS UMEIOTCS B
"roroBoM Buue";  OOJBUIMHCTBO M3 HHMX JOJDKHBI OBITH IIOATOTOBJIEHBI COTJIACHO
TpeOOBaHMSIM U CHCIM(UKAIMIM 3aKa34urKa. B HEKOTOPBIX ciydasX TpeOyeTCs yUUTHIBATh
CHEIMANbHBIC TTPOSKTHBIC U KOHCTPYKTOPCKHE OCOOCHHOCTH JIsl 3aIUTHI OT arpeCCUBHBIX
CBOHCTB HEKOTOPHIX M3 00padaTeiBacMbIx xuMmuaeckux BemecTs (HF, F,, CIF; u dropumsr
ypana). Hakonen, criemyer OTMETHTb, YTO BO BCeX IpoIleccaXx KOHBEPCHH YypaHa
KOMIIOHEHTBI 00OpY/IOBaHHS, KOTOPBIE OTAEIHHO CIEIHATbHO HE MPEIHA3HAYCHBI WU
MOJITOTOBJICHBI JUIsi KOHBEPCHHM YpaHa, MOTYT OBITh OOBEIWHEHBI B CHUCTEMBI, KOTOPHIC
CHEIUaIBHO MPEeAHA3HAYeHBl WIH TOATOTOBIECHBI JJIS UCTIOIB30BAHHUS B IENIAX KOHBEPCHHU

ypaHa.

CreunuanbHO NpeJHA3HAYEHHbICe WM NOATOTOBJICHHBbIE CHCTeMbl JJisi KOHBEPCHH
KOHIIEHTPAaToOB ypaHoBo# pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHmeHTpaToB ypaHoBod pyasl B UO; MOXET OCYIIECTBIATBCS CHadana
MOCPEACTBOM PACTBOPEHHS pPyAbl B a30THOM KHCIOTE H OKCTPAKIUH OYHIEHHOTO
reKCarujpara ypaHWIIUHATPATA C TIOMOIIBIO TAKOTO PACTBOPUTEIIS, KaK TPUOYTHIT (pocdart.
3areM rekcaruipar ypaHWIIUHHTpara mpeodOpazyercs B UQO; 1mub0 mocpeacTBoM
KOHIICHTpAIlMM ¥ JCHUTPAIlMH, JIMOO TOCPEACTBOM HEHTpanM3aluu Tra3000pa3HBIM
aMMUaKOM JJIs TIOTYYCHHUS UypaHaTa aMMOHUS C TIOCIENyroIIeH QrIbTpanuei, Cylkoi u
KaJIbLIUHUPOBAHUEM.

CnenuajibHO NpeaHasHA4YCHHbIC WJIH MOATOTOBJ/JICHHBIC CUCTEMBI 1JId KOHBEPCUH UO;
B UF6

[TOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UO; B UFg MOKET OCYIIECTBIATLCS HEHOCPEACTBEHHO (ropupoBanuem. Jlis
nporiecca TpedyeTcss UCTOYHUK ra3000pa3Horo hropa Wwin Tpex(hTOPUCTOTO XII0pa.

CrnenuajbHO NpPeaHA3HAYCHHbIC WJIH NMOAT0OTOBJICHHBIC CUCTEMBI /I KOHBCPCHUH U0;
B UOZ

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UO, MOXET OCYyImIECTBIATHCS TOCpeACTBOM BoccTaHoBieHus UO;
ra3000pa3HbIM KPEKHHI-aMMHUAKOM HJIH BOJIOPOJIOM.
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7.4.

7.5.

7.6.

7.7.

7.8.

CHeIII/IaJI])HO NpeaHasHA4YCHHbIC WJIH MOATOTOBJ/JICHHBIC CUCTEMBI 1JId KOHBEPCUH U02
B UF4

[TOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UO, B UF,; Moxer ocymecTBiarbes mnocpeactBoM peakuun UQO, c
ra3zoo0paszsubiM (ropucteiM BogopoaoM (HF) npu remneparype 300-500°C.

CnenuajibHO NpeaAHasHA4YCHHbIC UJIM MOATO0TOBJ/JICHHBIC CUCTEMBI JII KOHBEPCHH UF,
B UF6

[TOACHUTEJIBHOE 3AMEYAHUE

Kousepcust UF, B UF¢ ocyIiiecTBIsAETCS MOCPEACTBOM IK30TEPMUUIECKOM peakiuu ¢ GTopoM
B peaktopHoil Oammne. UFg KoHAeHCHpyeTCs M3 TOpAYMX JIETYYMX ra30B MOCPEICTBOM
MPONYCKAaHHSA IOTOKAa Ta3a 4yepe3 XOJOJHYI0 JIOBYHIKY, oxJaxkaeHHyro ao -10°C. [las
mpoiiecca TpedyeTcs HCTOYHUK ra3000pa3Horo Gpropa.

CrnenuajbHO NpeIHA3HAYEHHbIE WJIM MOATOTOBJIEHHBbIE cucTeMbl s KouBepcuu UF,
B MeTAJJIHYeCKHil ypaH

[TOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF,; B Merajulndeckuil ypaH  OCYIIECTBISETCS  MOCPEACTBOM €0
BOCCTAHOBJICHHMsI MarHueM (KPYITHBIE TapTUH) WM KalblueM (Majble TapThw). Peaknms
OCYIIECTBIISAETCS TIPH TeMITepaTypax BhIIe TOUkH aBinenus ypada (1130°C).

CrnenuajbHO IMpEeaAHASHAYCHHBIC UJIM MMOATOTOBJICHHbIC CUCTEMbI 1J151 KOHBEPCHH UF¢
B UOz

[TOACHUTEJIBHOE 3AMEYAHUE

Koungepcus UF¢ B UO, MOKET OCYIIECTBIATHCS MOCPEACTBOM OAHOTO U3 TPEX MPOIECCOB.
B mepBom mponiecce UF¢ BoccranaBmmBaetcs u ruaponmsyercs B UO, ¢ HCTIOIb30BaHUEM
BoJlopoJia U mapa. Bo Bropom npouecce UF¢ ruaponusyerca pacTBOpeHUEM B BOAE, IS
OCXKJICHUS JUypaHaTa aMMOHUS JOOAaBISIETCS aMMHaK, a JUYypaHAT BOCCTAHABIMBACTCS B
UO, Bogopoaom mipu Temnepatype 820°C. [pu tpetbeMm nporecce razooopasusie UFg, CO,
u NH; cMemmBaroTcs B Boje, OCaKaas ypaHWIKApOOHAT aMMOHHS. Y paHMIKapOOHAT
aMMOHHSI CMEIIMBAeTCsl C MapoM M BoaopoaoM mpu Temmeparype 500-600°C nmms
npousBoactsa UOs,.

Konepcus UFg B UO, wacTto ocymiecTBIs€TCs Ha IEpBOM CTYNEHM YCTAHOBKH 10
W3TOTOBJIEHUIO TOILIMBA.

CHeIII/IaJI])HO NpeaAHasHA4YCHHbIC UJIN MOAT0TOBJ/JICHHBIC CUCTEMBI AJIsI KOHBECPCHHU UF6
B UF4

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFs B UF, ocyliecTBIIsIETCS TOCPEACTBOM BOCCTAHOBIICHUSI BOJIOPOJIOM.
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