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O0uiee pacnpocTpaneHue
Pycckuit
SI3bIK OpUTHHANA: AaHTITUHCKUI

LOononHntenbHbIn NpoTokon K CornaweHunto
MexXxay npasutenscTteomMm NHoum m
MexayHapoaHbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPMMeHeHUn rapaHTU B OTHOLLEHUN
rpaXkgaHCKUX aaepHbIX YCTaHOBOK

1. B HacrosimeM AOKyMEHTE AJS CBEJIEHHUS BCEX UWIEHOB ATEHTCTBA BOCIPOM3BOIUTCS TEKCT
JononauTensHOro nporokoia k Corjamennio Mexxay npaButenabcTBoM VHann u MexxayHapo HbIM
areHTCTBOM II0 aTOMHOM SHEPIUU O NMPUMEHEHUH TapaHTHH B OTHOLICHWU I'PaKIAHCKUX SOCPHBIX
ycTaHoBok' . COBET yIpaBISIONINX yTBEPAMT JOMONHUTENb b mpoTokon 3 Mapta 2009 roga. OH
owu1 mommucan 15 mast 2009 roma B Bene, ABcTpusi.

2. B cootBercTBUM cO cTaThed 9 JIOMONHUTENBHOTO MPOTOKOJA OH BCTYHNWJI B CHIY 25 HIONA
2014 roxa, B neHb, Korga AreHTCTBO MOJYyYMIIO OT MIHAUM NMHCBMEHHOE YBEJOMJIEHHE O TOM, YTO
3aKOHOAATEJIbHBIC /WM KOHCTUTYLIMOHHBIE TpeboBaHus VHauu, HeoOXoquMble AJsl BCTYIUIEHUS B
CHITY, BBITIOJIHEHBI.

! Bocrpomsseeno B nokymente INFCIRC/754.



INFCIRC/754/Add.6
[Ipunoxenue

JIOIOJIHUTEJIBHBIM ITPOTOKOJI K COTJIALLEHUIO MEX]Y ITPABUTEJILCTBOM
VHIUN Y MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOM SHEPTMIU O
[IPUMEHEHUU TAPAHTUI B OTHOILIEHUU TPAYXKJAHCKUX SIJIEPHBIX
YCTAHOBOK

[TPUHUMAA BO BHUMAHMUE, uro mnpaButenscTtBo MHmum (mamee umeHnyemoe
"NUuausa") 1 MexxayHapoaHOe areHTCTBO M0 aTOMHOM SHEPIuu (Aajnee uMeHyemoe " ATeHTCTBO")
ABJIAIOTCS ydacTHUKaMu CoryalieHusi 0 IPUMEHEHUHM TapaHTHH B OTHOIIEHMH I'PAXKIaHCKHUX
SIIEPHBIX YCTaHOBOK (Jasiee nMeHyemoro "CornameHue O rapaHTusx'), KOTOpOe€ BCTYNWIO B
cuny 11 mas 2009 rona;

YUUTBIBAS sxenanue MeXIyHapOAHOrO cOOOIIeCTBa erie Oosee yKpemHUTh PEeXUM
AJIEPHOTO HEPACHPOCTPAHEHUSI ITyTEM MOBBIIIEHHS AEUCTBEHHOCTH U 3()(PEKTUBHOCTH CUCTEMBI
rapaHTuil ATeHTCTBA,

[MPU3HABAS, uyro Wuaus, ocymiecTBisii CBOM CyBEpEHHBIE IIpaBa, TOTOBa
COTPYJHUYATh C ATEHTCTBOM B JaJIbHEHINIEM pPa3BUTHH MHUPHOTO HCIONB30BAHUS SACPHON
SHEpruu,

[MPUHMMAS BO BHUMAHUE ctpemnenne Uuauu, rocynapctsa, MCIONb3YIOMIETO
NepeIoBbIe SJCPHBIE TEXHOJOTHH, PACIIUPATH COTPYAHUYECTBO B TPAKITAHCKON sAEpHOMN
00J1acTH B MIHTEPECAX CBOETO HAIIMOHAJILHOTO Pa3BUTHS,

HAITOMHMHAS, 49to AreHTcTBO NpH OCYLIECTBICHUM TapaHTHH JOJDKHO YYHUTBIBATh
HEOOXOUMOCTb: M30eraTb CO3JaHHs NPENSATCTBUI SKOHOMHUYECKOMY U TEXHOJIOTUYECKOMY
pasButHio MHoUM wWiM MeXIyHapoJHOMY COTPYIHMYECTBY B OO0JACTH MHPHOM sIepHOM
JEATENIbHOCTH; COOMIONAaTh JEHCTBYIOIUE IIOJOXKEHUS B OOJACTH OXpaHbl  3/10POBbS,
6e30macHOCTH, (PU3NUECKOM 3aIUTHI, @ TAKXKE APYTrue IeHcTByIoIUe TpeOoBaHUs 0€30MaCHOCTH
Y MpaBa OTJEJbHBIX JIML; W NPUHUMATH BCE MEPHI 0 3aIIUTE KOMMEPUYECKHUX, TEXHOIOTHYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TAaKKe IPYrod KOH(pHICHUHUAIbHOW HH(OpMaLuH, KoTopas
CTaHOBUTCSI €My U3BECTHOM,

[TPUHNUMASA BO BHHUMAHHME, 4ro wuactota mnOpoBeIeHUS W HHTEHCHUBHOCTH
MEpOTIPHUSITUH, YKa3aHHBIX B HacTosieM [IpoTokose, OyIyT moiep>KuBaThCs HA MUHUMATIHLHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIH TOBBIIICHUS JCHCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBA,

HACTOSAIINM Nuaus u ATEHTCTBO COTJIaCHIIMCh O HIKECIIEIYIOIIEM:



CBA3b MEXKAY HACTOAIIUM ITPOTOKOJIOM
N COT'JIAIIEHUEM O I'APAHTUAX

Cratps 1

[onoxenusa CoryameHus o TapaHTHIX MPUMEHSIOTCS K HacTosieMy [Iporokomny B Toi
Mepe, B KAKOM OHHM COOTBETCTBYIOT IIOJIOXKECHHMAM Hacrosmero IIporokoma wu
COBMECTHMBI C HUMU. B ciydae npotuBopeunst Mexay nosoxkeHussMyu CorJiamieHust o
TapaHTUsAX M IOJIOKEHWAMHU Hacrosiero IIpoTokona NPUMEHSIOTCS IONO0KEHUS
Hacrosiero [Iporokoia.

Hactosmuit  [IpoTokon  ocymiecTBisieTcs: TakuM 00pa3oM, 4YTOOBl HE CO3/1aBaTh
NPENATCTBUN SKOHOMUYECKOMY WM TEXHOJOTMYECKOMY pa3BUTHIO MIHAMM U HE MemIaTh
WIM HE TPOTHBOJACHCTBOBATH WHBIM 00pa3oM IFO0OW AEATETHHOCTH, CBSI3aHHOW C
UCIoNb30BaHUeM  MHauel  simepHOro  Marepuana,  HESJepHOro  MaTepHaia,
000pyIOBaHUsI, KOMITIOHEHTOB, WH(OpMAIMU WM TEXHOJOTHUH, MPOU3BEICHHBIX,
NpUOOpETEeHHBIX WiN pa3pabotaHHbIx VHaueil BHe cdepbl npumeneHus CornameHus o
rapaHTUsX JJIsl CBOMX COOCTBEHHBIX LIENEH.

MNPEJOCTABJIIEHUE HH®OPMAIIUU
Cratps 2

HNuauss B COOTBETCTBUM C HACTOSIIUM HpOTOKOHOM peaOCTaBIIACT AFCHTCTBy
3a4BJICHUC, COACPIKAILCC:

1) KOJIMYECTBA, XUMHUYECKUN COCTAaB M IyHKT HA3HAUEHUS Ka)XI0H SKCIOPTHOMN
MOCTaBKH M3 MHAMM MCXOMIHOrO MaTepuasa, KOTOPbIM €Ille HE JOCTUI COCTaBa U
YUCTOTHI, KOTOPBIE NIE€NAIOT €r0 MPHUrOJHBIM JJIsi U3TOTOBJICHUS TOIUIMBA WU
M30TOITHOTO 00OTAIIEHHSI, BKIIFOUYAIOITYIO:

a) JECATh METPUYECKUX TOHH YpaHa, WIM Ul IIOCIEAO0BaTEIIBHBIX
HKCIIOPTHBIX ITOCTABOK ypaHa u3 MHIuM B OJHO M TO K€ roCyAapCTBO,
KaXIasg M3 KOTOPBIX MEHee AECATH METPUUYECKHUX TOHH, HO CyMMa
KOTOPBIX IPEBBIILIACT JECSITh METPUYECKUX TOHH B TEUEHHUE I'OJ1a;

b) ABaAlUAaTb MCETPHUYCCKUX TOHH TOPUA, WIN IOJI IOCICAOBATCIBHBIX
SKCIIOPTHBIX IMOCTABOK TOPHA U3 I/IHI[I/II/I B OOHO MU TO XK€ rocyaapcTBo,
KaXxaass U3 KOTOPBIX MCHEC IABAALATH MCTPUYCCKHUX TOHH, HO CyMMa
KOTOPBIX HNPEBLIIIACT ABAAIATh MCTPUICCKUX TOHH B TCHCHUC I'0JiA,

Ipyd TOM TMOHMMaHWHU, YTO TMPEACTaBICHHE MHPOPMAIMM O TAKOM MaTepuale,
€CJId OH HaxoauTcs B ¢opMme, MpeAHa3HAuYEHHOW JUIsi KOHEYHOTO HESJIEPHOTO
UCTIOJIb30BaHUs, HE TpeOyeTcs.

i1) Crnenyromryo MH(QOPMAIIMIO OTHOCHUTEIIBHO COTJIACOBAHHOTO O0OPYHOBaHUS U
HESIIEPHOTO MaTepuana, TEepPEUMCIICHHBIX B TPUIOKEHHH K HACTOSILEMY
[Iporokoury:



MO0 KaXIOM OHKCIOPTHOM TocTaBke U3 MHaum Takoro oOOpymOBaHHS |
MaTepuana: WACHTU(HKALNSA, KOJIWYECTBO, MECTO  MPEANOoIaracMoro
WCIIOJIb30BaHMs B TOCYJApCTBE-TIONyYaTesie W Jara WIM B COOTBETCTBYIOIIUX
CIIy4asiX OXKHU1aeMasi 1aTa SKCIIOPTHOM MOCTABKHU.

b. ITo 3anpocy ArenrcrBa MHaus 1aeT yTOYHEHUS WK pa3bsICHEHHUS JIF000 HHPOpMAIIHH,
MIPENOCTABIEHHON B COOTBETCTBUM C HACTOSILIECH CTaThEN, B TOM CTEIIEHU, B KOTOPOM OHA
UMEeT OTHOILICHHWE K LM TapaHTUd B TOCYJapCTBE, MPUHSBIIEM BCEOOBEMITIOIINE
TapaHTUHU.

Cratbs 3

a. be3 ymep0Oa uist m00bIX 1pyrux TpeOGOBaHUN B OTHOLIEHUH OTYETHOCTH, COJCPIKAILUXCS
B Cornamenuu o rapanTtusix, MHaus npenocraBisier ATeHTCTBY A0 15 Masi Kaxmoro
roga MHPOpPMAIMIO, ONpeleNieHHYl0 B cTarthe 2.a.(1) 3a IEepHoX, OXBaThIBAIOIIMI
IIPEIIIECTBYOUINN KAJICHAAPHBIN TO/.

b. be3 ymepba mist m00bIX Apyrux TpeOOBaHMIT B OTHOLIEHHH OTYETHOCTH, COJICPIKAIIIIXCS
B Cornmamennn o rapaHTHsiX, WHIUS eXeKBapTalbHO TPENOCTaBIsIET ATEHTCTBY
uH(popManuio, onpesieneHHyo B ctatbe 2.a.(i1). OTa uHbOpMaIys MpeaocTaBiseTcs B
TEUSHUE MIECTHCCATH JHEH MOCIIe OKOHYAHHS KaKIOTO KBapTasa.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 4

a. 1) I'enepanbHblii 1upexTop yBeaomisier Muauto 06 yrepxaeHnn CoBeToM 1r000ro
JOJPKHOCTHOTO JIMIA ATEHTCTBAa B KAaueCTBE MHCIEKTOpAa MO rapaHTusM. Eciu
Wunnsa He usBemaer l'eHepalbHOro IUPEKTOpa O CBOEM OTKIOHEHHH TaKOro
JOJKHOCTHOT'O JIMIIA Kak MHCTeKTopa Ui IHaAnu B TeUeHUE TpEeX MECSLIEB MOCTIe
NoJTy4eHus: yBegomsleHHs o0 yTBepxaeHuu COBETOM, MHCIEKTOP, O KOTOPOM
TakuM oOpa3oM yBeromiieHa Muaus, cuutaercst Ha3HaueHHbIM B MHauto.

i) ['enepanbHbIil  AUPEKTOp, ACUCTBYS B OTBET Ha mpockOy MHmum wiam 1o
COOCTBEHHOW MHHUIIMATHBE, HE3aMeIUTENbHO nHpopMupyeT MHanio 06 oT3biBe
Ha3HauYeHUsI JTI000T0 TOJDKHOCTHOTO JIMIA B KAYeCTBE MHCIIEKTOpa it MHaum.

b. VYBenomieHue, 0 KOTOPOM TOBOPUTCS B ITyHKTE a. BBIIIE, CUYUTACTCA IOTYYEHHBIM
WNupaueii uepe3 ceMb AHEW MOCIE JaThl HAIIPaBJIEHUs! ATEHTCTBOM TaKOT'O YBEIOMJICHUS
Munnu 3aKka3HON KOPPECTIOHICHIIMEH.

BU3bI
Crartps 5

st mpu HE0OOXOIUMOCTH B TEUEHHME OJHOTO MECsAIa IMOcie MOJMy4YeHHUs 3ampoca 00
TOM TPEAOCTaBIsIET YKa3aHHOMY B TaKOM 3alpoce HA3HAYEHHOMY  HMHCIEKTOPY
COOTBETCTBYIOIIYI0 MHOTOKPAaTHYIO BbE3HYIO/BBIC3THYI0 W/WIM TPAH3UTHYIO BU3bl, YTOOBI
o0ecreynTh MHCIIEKTOPY BO3MOXKHOCTh Bbe3Ja U NpeObIBaHUs Ha Teppuropur MHanu B memsx
BBINIOJIHEHUsT ero/ee (pyHkuumil. JItoOble 3ampoleHHble BHU3bI JICHCTBUTENBLHBI B TEUEHHE HE
MEHEE OJHOIO0 Irofa M B CIy4ae HEOOXOAMMOCTH BO30OHOBISIOTCA B TEYEHHE IEpUOAA
Ha3HAYeHMs UHCIIeKTopa B MHuto.



CHUCTEMBI CBsI3U
Cratpa 6

Nuaust maetr pasperieHne ATEHTCTBY CBOOOJHO HCIOJNB30BATh ISl CITYKEOHBIX IIeJeit
CUCTEMBI CBSI3M MeEXIy uHcrnekropamu AreHtctBa B Muaum u  LleHTpanbHBIMU
YUPEXKICHUSIMU ATEHTCTBA W/WMIM pErMoHAIbHBIMU OOpO, BKJIIOYAs Ieperady B
HEaBTOHOMHOM WJIM aBTOHOMHOM pPEXHUME MH(POPMAIMH, IMOCTYNAIOLIEH OT YCTPOMCTB,
YCTaHOBJICHHBIX ATIEHTCTBOM B ILEJSIX COXPAHEHMs W/WIM HAOMIOAEHMsS, WIN IS
U3MEPEHUi, U 00ecreynBaeT 3alUTy TaKOW CBSI3U. ATEHTCTBO IMOCJIE KOHCYJbTAIUH C
WMunpell ¥MeeT NpaBoO MCIIONIB30BATh YCTAHOBJICHHBIE HA MEXIYHAPOIHOM YPOBHE
CUCTEMBI NMpPSIMOM CBSA3H, BKIIIOYAsl CITyTHMKOBBIE CHCTEMBI U JPYTUE€ BUIbl JAJIbHEU
CBs3H, He ucnoib3yemble B Maanu. [To mpocsbe Muanu nimm AreHTcTBa MOIpOOHOCTH,
KacaroIlMeCs] OCYLIECTBIICHUS 3TOrO ITyHKTA B OTHOLUEHWHU IIEpeAadd B HEABTOHOMHOM
WIA aBTOHOMHOM peXuMe HWH(OpManWH, TOCTYMAIOMEeHd OT YCTAaHOBIICHHBIX
ATEHTCTBOM YCTpOWCTB COXpaHEHUs W/WIM HaOMIOAEHUS WIM ISl HM3MEPEHHH,
ONpeAeIsAoTCs B JIONOTHUTENBHBIX ITOJIOKECHHUSAX.

[lpu ycTaHoBiIeHMM CBA3M U meperade MHGOpPMAIMM, KaK 3TO IMPEdyCMaTpUBAeTCs B
MYHKTE a. BBIIIE, HAJICKAIMM 00pa30M YUYHTBHIBACTCS HEOOXOAMMOCTH 00eCTIeYEeHUs
3aIIUThl HAXOZSIIEHCs] B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBHTEIILHOM
uH(popManmy Wi Tod WHPOPMAIMU O KOHCTPYKIWH, KOTOpyro MHaus cuutaer ocodo
YyBCTBUTEIIBHOM.

3AILIUTA KOH(DI/I,Z[EHIII/IAJII)HOFI HH®OPMAILIMA
Cratpsa 7

ATEHTCTBO TIOAJCPIKMUBACT CTPOTHH pexuM oOecrieueHus: 3(PQPEeKTUBHON 3alIUTHI OT
PACKPBITUS KOMMEPUYECKUX, TEXHOJOTMYECKUX U MPOMBIIIJICHHBIX CEKPETOB U JIPYToi
KOH(UICHIMAIBHON HMH(OPMAIINK, KOTOpas CTAaHOBHTCS €My W3BECTHOM, BKIIFOUast
TaKyl0 HHQOpMAIMIO, KOTOpas CTaHOBMTCSI M3BECTHOM ATreHTCTBY B  XoJe
ocCylIeCTBIICHHs HacTosero IIporokona.

P €KUM, O KOTOPOM I'OBOPHUTCA B IIYHKTC 4. BBIIIC, BKIIKOYACT, B YaCTHOCTH, I1OJIOKCHHA,
OTHOCAIIIUECA K:

1) OoO0IIMM TPHUHLIMIAM U CBA3aHHBIM C HHUMH MepaM IO OOpallleHHI0 ¢
KOH(HICHIINATEHOW HH()OpMAIHEI;

i1) YCIOBUSAM HaliMa TepCcOoHaa, KacarolUMCS 3allUThl KOH(HIECHIIMATbHOMI
UH(pOpMaLuy;

i1) npoleaypaM B CiIydae HapylIeHHH WM SKOObI HMMEBIIMX MECTO CIIydasix

HapyIIeHUs KOHUICHINATBHOCTH.

PexxuMm, 0 KOTOpOM TOBOPHTCSI B IYHKTE a. BBINIC, YTBEPXKIACTCS U TMEPHOAUICCKU
paccmarpuBaetcst COBETOM.



IMPUJIOKEHUE
Cratpa 8

[Ipunoxenue k HacrosmeMy [IpoTokony SBISIOTCS €ro HEOThEMJIEMOM 4YacThio. 3a
UCKJIFOUEHHEM LIeJIel BHECEHMS TIONPABOK B NpuiiokeHue, TepMuH "IIpoTokon", kak oH
yHOTpeOsieTcss B HACTOALIEM JTOKYMEHTe, o3HayaeT [IpoTokon U mpuiioskeHHe BMecTe
B3ATHIE.

B crucok obopynoBaHusi U MaTepHuaia, yKazaHHbIX B NpuiiokeHHH, COBETOM MOTyT
BHOCHTBCSI TIONPABKU IO peKkoMeHmanuu co3ganHod CoBeToMm paboueil rpymmbl
9KCIEPTOB OTKPHITOTO cocTapa. JItobas Takas mompaBka BCTYNAET B CUIIy Yepe3 YeThIpe
Mecsiiia nocine ee npuHsITus CoBETOM.

BCTYIIVIEHHUE B CUJIY
Cratpsa 9

Hacrosmuit [IpoTokon BeTymaer B CUIy B JieHb HOMydeHUs: AreHTcTBoM oT MHnum
NMCBMEHHOTO YBEJOMJICHHS O TOM, YTO 3aKOHOJAATEJIbHbIE W/WIM KOHCTHUTYLIMOHHbIE
TpeboBanust Unanu, HeoOXoAuMBbIE ISl BCTYIUIEHUS B CHITY, BBIITOJTHEHBI.

WNuaust MmoxeT B r000€ BpeMs 10 TOro, Kak Hactosumid I[IpoTokoa BCTynuT B CHITY,
3a8BUTh, YTO OHA OyAET NPUMEHATh HacTosui [IpoToKOoI HAa BpeMEHHOI OCHOBE.

['eHepanbHBI AUPEKTOP HE3aMEUIUTENBHO HMH(POPMHUPYET BCE TOCYNApCTBA - UICHBI
ATreHTCTBa 0 JH000M 3asBJICHUU O NIPUMEHEHUH Hacrtosiero Ilporokona Ha BpeMeHHOM
OCHOBE U 0 €r0 BCTYIUICHUHU B CHITY.

COBEPHIEHO B Bene 15 mas 2009 rona B IByX 9K3eMILISIPAX HA aHTJIUICKOM SI3bIKE.

3a [IPABUTEJIbCTBO MHAMM: 3a MEXITYHAPOJHOE ATEHTCTBO
1O ATOMHOU SHEPT'UN:
(ITogmuce) (IToamucs)
Caypaox Kymap Moxamen Onbsbapaneit
ITocon I'enepanpHBIA QUPEKTOP



IMPUIJIOXKEHHUE K JOITOJIHUTEJIBHOMY ITPOTOKOJIY K COI'JTAILIEHNIO MEXIY
IIPABUTEJILCTBOM UHVN Y MEXJTYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOU
SHEPTUU O IPUMEHEHUU TAPAHTUI B OTHOILEHUM I'PAYXKJIAHCKIX
SANEPHBIX YCTAHOBOK

HEPEYEHb COI'NTACOBAHHOI'O OBOPY JOBAHUA 1 HEAITEPHOT'O MATEPHAJIA
JUIL OTYETHOCTU OB OSKCIIOPTE B COOTBETCTBUU CO CTATBEU 2.a.(i1)

1. PeakTopsbl U peakTopHOE 000py1I0BaHHNE
1.1. KommiekTHbIe si/IepHbIe PEaKTOPbI

SlnepHble  peakTOpbl, CIOCOOHBIE paboTaTb B  pEXHUME  KOHTPOJIMPYEMOM
CaMONO/IEP’KUBAIOLICHCS LIETTHOW peakluu JeNeHHs, UCKIIIoYas peakTophbl HyJeBOMH
MOIITHOCTH, KOTOPbIE ONPEIENSIOTCS KaK pPeakTOphl C NMPOEKTHBIM MaKCHMAallbHBIM
YPOBHEM IPOM3BOJICTBA ITyTOHUS, HE NpeBblatomuM 100 rpaMMoB B ro1.

[NOACHUTEJIBHOE 3AMEUYAHUE

"SInepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HAXOAALIMECS BHYTPU KOpILyca
peakTopa WJIM HEMOCPEICTBEHHO MPHMBIKAIOIINE K HEeMy, 00OpyZOBaHHE, KOTOPOe
KOHTPOJMPYET YpPOBEHb MOIIHOCTH B AaKTHBHOM 30HE, M KOMIIOHEHTBI, KOTOpbIE
OOBIYHO coJiepKaT TEIUIOHOCUTEb IIEPBOr0 KOHTYpa aKTUBHOM 30HBI peaKkTopa, WU
BCTYIAIOT C HUM B HEMOCPEICTBEHHBIM KOHTAKT WM YNPABIISAIOT UM.

He npennonaraercs UCKIIOUEHHE PEAKTOPOB, KOTOPbIE HAaAJIEKAIIUM 00pa3oM MOIIH
OBl TOJBEPrHYThCS MOAM(DHUKAINU I TPOM3BOJCTBA 3HAYUTEIFHO OOJIBIIETro
KoiuuecTBa, yeM 100 rpamMmoB IUTyTOHUS B Tof. PeakTopsl, mpeqHa3HaueHHbIE AJIs
JUIMTEJIBHOM JKCIUTyaTallMd HAa 3HAYUTENbHBIX YPOBHSX MOIIHOCTH, HE3aBUCUMO OT
CTENIEHN MX BO3MOXHOCTEM IPOU3BOJACTBA ILIyTOHHs, HE PACCMaTpPUBAIOTCS Kak

"peakTophl HYJIEBOM MOILIHOCTH".
1.2. PeakTopHBbIe KOpPIYca BHICOKOI0 JaBJIEHUSA

Mertannnueckue Kopmyca B cOOpe UM UX OCHOBHBIE YaCTH 3aBOJICKOIO U3MOTOBJICHHUS,
KOTOpBIE CIIENHMAIBHO IMPEAHA3HAYEHbl WIM IOATOTOBIIEHBI ISl Pa3sMELICHUS B HUX
AKTUBHOH 30HBI AJIEPHBIX PEAKTOPOB, KaK OHHM ONpEJeNeHbl B IyHKTe 1.1. BhIIE, U

CIIOCOOHBIE BBIAEPKUBATH pabouee JaBICHNE TEIUNIOHOCUTENS IEPBOTO KOHTYpa.
HOACHUTEJIBHOE 3AMEYAHUE

BepxHsis miuuTa Kopmyca BBICOKOTIO JaBJIEHUSI PEaKTOpa OXBATHIBAETCS IMMyHKTOM 1.2
KaK OCHOBHas, 3aBOJICKOI'0 U3TOTOBJIEHUS, YACTh KOPITyCa BEICOKOTO JABJICHMUS.



1.3.

1.4.

1.5.

BHyTpeHHHne dYacTH peakTopa (HampuMep, MOICPKUBAIONINE KOJOHHBI W TUIUTHI
aKTUBHOW 30HBI W JAPYTHE€ BHYTPEHHHE YaCTH KOPITyCa, HAIPABIISIFOIINE TPYOBI IS
PETYIUPYIOMIUX CTEP)KHEH, TEIJIOBbIE 3KpaHbl, MEPErOpoAKH, TPYOHBIE PEUICTKH
AKTHUBHOW 30HBI, TUIACTUHBI AU(dy30pa U T.A.) OOBIYHO MOCTABISAIOTCS MOCTABITUKOM
peakTopa. B HEKOTOPBIX Cilydasix OmnpeieieHHbIC BHYTPEHHHE ONOPHBIE KOMITOHCHTHI
BKIIIOYAIOTCS B W3TOTOBJICHHE KOPIyca BBICOKOTO JaBICHHSA.  OTH TPEIAMETHI
SIBIISIIOTCSL TOCTATOYHO B&KHBIMH C TOYKH 3pPEHHs OE30MACHOCTH W HaJeKHOCTU
AKCILUTyaTalldl  PEaKTopoB (M CJIENOBATEIbHO, C TOYKH 3PCHUS TapaHTHIHBIX
00513aTENIbCTB ¥ OTBETCTBEHHOCTH TOCTABIIHMKA PEAKTOpa), YTOObI WX IMOCTAaBKAa BHE
PaMOK OCHOBHOTO COTJIAIIICHHS O TIOCTaBKE CaMOT0 peakTopa He craja Obl OOBIYHOM
HpaKTI/IKOﬁ. HOSTOMy, XOTda OTACIbHAA IMOCTAaBKa 3THUX YHUKAJIbHBIX, CIICOHUAJIBHO
ONpeaAHa3HAUYCHHBIX MW MOATOTOBJICHHBLIX, BaXHBIX, KPYIIHBIX W JOPOroCTOANIHNX
MPEIMETOB HE 00s3aTEIbHO OyAeT paccMaTpUBAThCS KaK BbIMaaromas u3 chepsl

HUHTCPCCOB, TaKOM CIIoco0 IMOCTaBKU CUMTACTCS MaJIOBCPOSATHBLIM.
MaluuHbI 1J15 3arpy3Ku M BBIT'PY3KHN PCAKTOPHOI'0O TOILJINBA

ManunynstopHoe o0opyaoBaHueE, CHEIHAIIBHO peHa3HauYeHHOE WIH
MOATOTOBJIEHHOE IS 3arpy3KU WJIM U3BJICUEHMSI TOIUIMBA U3 SIIEPHBIX PEAKTOPOB, KaK
OHM ompefeNieHbl B MyHKTe 1.1. BbIlIE, KOTOpPOE MOXET HCIOJIb30BAThCSA, KOTJa
peakTop HaXOAMTCSA MOJ HAarpy3Koil, miu o0jagaeT TEXHUYECKUMHU BO3MOKHOCTSIMHU
JUIsL TOYHOTO MO3UIIMOHUPOBAHUS UJIM OPUEHTUPOBAHUS, TIO3BOJISIOIIMMHU IIPOBOJAUTH
Ha OCTAHOBJIEHHOM pEaKTOpe CIOXHbIE pabOThl IO NEperpy3Ke TOIUIMBa, MpU
KOTOPBIX OOBIYHO HEBO3MOXKHBI HETIOCPEACTBEHHOE HAOIIOACHNE WIIH TIPSIMON JTOCTYTI

K TOILIHBY.
PeakTopHble ynpap/silolme CTeP:;KHA

CrepxHH, CICNHAIBHO MpEIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC I YNPABICHUS
CKOPOCTBIO pEaKIMH B SACPHBIX PEAKTOpax, KaK OHU OINpeAesieHbl B IMyHKTE 1.1.

BBIIIE.
[NOACHUTEJIBHOE 3AMEYAHUE

Croza ke BKJIIOYAIOTCS, IOMUMO YacTH, MOTJIOLIAIONIEH HEUTPOHBI, €€ ONOpHbIE U
MIO/IBECHBIE KOHCTPYKIIMH, €CJIH ITOCTaBKa MPOU3BOIUTCS Pa3JesbHO.

PeaKTOPHI)Ie prﬁbl BBICOKOT O JaBJICHUA

TpyOB1, KOTOpBIE CTIEUATFHO MTPEeTHA3HAUCHBI WIIM TTOJTOTOBJICHBI ISl pa3MEIICHUs B
HUX TOIUIMBHBIX JIEMEHTOB M TEIUIOHOCUTEISI IIEPBOTO KOHTYPAa B PEaKTOPax, KaK OHH
omnpezeneHsl B myHkTe 1.1. Bblie, npu paboueM aaBiieHuu, npespimatomem 5,1 Mlla
(740 dbynaT/KB. AFOIM).



1.6.

1.7.

2.1.

2.2.

IupkonneBbie TPyObI

TpyOsl uu cOopku TpyO M3 METANTMYECKOTO IUPKOHHS WM €r0 CIUIaBOB, MO BECY
npeBpimatonmpe 500 kr B TedeHWe JrO00r0 12-mMecsyHOro Tmepuoaa, KOTOpbIe
CHELMANbHO TNpeIHa3HAUYEHbl WIK MOJTOTOBJICHBI U1 MCIOJb30BAHUS B peakTopax,
KaK OHM OTpe/iesIeHbl B IMyHKTE 1.1. BbIIIE, U B KOTOPHIX OTHOLIECHHE MO BeCy radHus K

UUPKOHUIO MeHbIe ueM 1:500.
Hacocbl nepBoro KOHTypa TeNnJIOHOCUTES

Hacocsl, cnenuanbHO NpeqHa3HAUYE€HHbIE WM IOATOTOBJICHHBIE AJIS IMOAJEP/KaHUA
LIUPKYJSIIAK  TEIUIOHOCUTENsl TEepPBOrO0 KOHTYpa SAEPHBIX pPEAaKTOPOB, KaK OHHU
onpeJieneHsl B myHKTe 1.1. Bbime.

[NOACHUTEJIBHOE 3AMEYAHUE

CHGI_II/IaJ'ILHO NpeaAHa3HAYCHHBIC WM IIOATOTOBJIICHHBIC HACOCBI MOI'YT BKJIKOYATb
CJIOKHBIC, YIUIOTHCHHBIC nim MHOT'OKpPAaTHO YIUIOTHCHHBIC CHUCTCMBbI JI
OpeaAOTBPAIICHUA YTCUKH TCIJIOHOCUTCIIA MEPBOTO KOHTYpPA, TCPMETUYHBIC HACOCHI U
HAaCoOChbl ¢ CUCTCEMaMU I/IHepHI/IaJIBHOﬁ Macchl. ITO OIIPEACIICHUEC KACACTCA HACOCOB,
ATTCCTOBAHHBIX I10 KJIACCY NC-1 nnm 5KBUBaJICHTHBIM CTaHJdapTaMm.

Hesinepabie MaTepuabl /sl pEaKTOPOB
JeliTepuii M TsizKe1as BOAA

Henitepuii, TspKenas Boja (OKUCH AeHTepHsi) U t000e APYyroe CoeAMHEHUE AeHTepus, B
KOTOpOM OTHOILIEHWE JelTepus K aromam Bojopoaa mnpesbimaer 1:5000,
MpeIHa3HauYeHHbIE JUIsl UCTIOIb30BaHUs B SIZIEPHBIX PEaKTOpax, Kak OHU OIpE/IEICHbI B
nyHkte 1.1. Bellle, B KonudecTBax, mpesbimaromux 200 Kr aToMOB AeWTepHs AJs

710001 OJTHOM CTPaHBI-TIONyYaTelis B TEUEHUE JTF000ro 12-MecsgyHOro nepuoa.
SAnepHo-4uCTBIN rpapuT

I'padur, nmerommii cTeneHb YUCTOTHI BBIIIE S-MIJUTMOHHBIX OOPHOTO SKBHBAJICHTA, C
IUIOTHOCTBIO Ooabmie yeM 1,50 F/CM3, MpeHa3HAYCHHBIN /IS HMCIOJb30BaHUS B
SNIEPHBIX peakTopax, Kak OHM OINpENAeiCHbl B IMyHKTe 1.1 BBIIIE, B KOJIMYECTBAaX,
npesbimaionmx  3x10* kr (30 Merpuuecknmx TOHH) IS 06O OHOM CTpaHBI-
[oJIy4aTtessl B TeYEHHE JII000ro 12-MecsyHoro nepuoja.

[NPUMEYAHUNE

JUia  uenel SKCIOPTHOTO KOHTPOJISL TPaBUTENIBCTBO OINpeAenser, OyayT Jiu
OKCIIOPTHBIC mapTuun COOTBCTCTBYIOILICTO BBIIICYKAa3aHHBIM XapaKTCPUCTHUKAM

rpaduTa UCTIOIB30BAThCS B SACPHBIX PEaKTOPAX.



YcraHoBkH s nmepepaldoTKH  O0Jy4eHHBIX TOIUIMBHBIX JJIEMEHTOB U
o0opynoBaHue, CIIEHHAIbHO NPeJHA3HAYECHHOE UJIU OAT0TOBJIEHHOE LISl ITOI0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke 00Iy4EHHOTO SAAEPHOTO TOIIMBA IUTyTOHUHN U ypaH OTACISAIOTCS OT
BBICOKOAKTUBHBIX IPOIYKTOB JEJIEHUS U JIPYTHUX TPaHCYpaHOBBIX 3JeMeHTOB. Jlis
TAKOTO pa3eNieHUs] MOTYT HMCIIOJIb30BAThCS PA3IMYHbIE TEXHOJIOTHMYECKUE MPOLECCHI.
Onnako co BpemeneM mporecc "[lypekc" cran Hambosiee pacmpoOCTpaHEHHBIM H
MpUEMJIEMbIM. OTOT TMPOLECC BKIIOYAET PACTBOPEHHUE OOJIYYEHHOIO $JIEPHOIO
TOIUIMBA B A30THOW KHCIJIOTE C IIOCIEAYIOIIMM BBIJCICHUEM YpaHa, IUIyTOHHS H
MPOAYKTOB JETCHHS SKCTPAKIMEH pacTBOPHUTEIEM C MOMOIIBI0 TpuOyTHidocdaTa B
OpraHMYECcKOM pa30aBUTEIIE.

TexHonornyeckre Npoueccsl Ha pa3IMyHbIX ycTaHOBKax Tumna "Ilypekc" aHanorunyHbl
U BKIIOYAIOT: H3MEJbU€HHE OOJYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAaCTBOpPEHHE
TOIJIMBA, AKCTPAKLHUIO PACTBOPHUTEIEM M XPAaHEHHE TEXHOJOTHYECKOH MKHUIKOCTH.
MoxeT UMeThCsl TakkKe 00OpyJOBaHUE JUIsl TEIUIOBOW JEHUTPALMU HUTpaTa ypaHa,
KOHBEPCUM HUTpaTa IUIyTOHUS B OKHCh MJIM METaJll, a Takxke A 00pabOTKU KUAKUX
OTXOJIOB, COJEPKAIIUX MPOAYKTHI JEJIEHUs, 0 MOIydeHUs! (HOpMbl, MPUTOJHON s
MPOAOIDKUTEIBHOIO XpaHEHHWsT WM 3aXOpoHeHUs. (OJHAKO KOHKpPETHbIE THUIMbBI U
KOH(Urypaius 000pyA0BaHus, BHIIOIHSIIOIIEr0 3TH (PYHKIUHN, MOTYT pa3InyaThCs Ha
pa3nuyHbIX ycTaHoBKax Tvna "[lypekc" mo HeCKOJIBKUM NMpUYMHAM, BKJIHOYasl TUIIBI U
KOJIMYECTBO OOJYYEHHOIO SJEpPHOrO TOIUIMBA, MOAJEXKAIIEro IepepadoTke, U
IIpearoIaraeMblil MPoLEecc OCAXKACHUS U3BIEKAEMbIX MAaTEPHUAJIOB, a TAKXKE MPUHLIUIIBI
oOecrieyeHuss  0€30MACHOCTM M TEXHUYECKOro  OOCIy)KMBaHUS, IpHCYyIINe
KOHCTPYKIIMU TaHHOW OOCTaHOBKH.

"VcraHoBka Ui TIepepabOTKH OOJNYyYEHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIFOUACT
000pyI0BaHNE M KOMITOHEHTHI, KOTOPbIE OOBIYHO HAXOJATCS B MPSMOM KOHTaKTe C
OOJTy4eHHBIM TOIUIMBOM W OCHOBHBIMH TEXHOJOTHYECCKHUMH IOTOKAMH SIJICPHOTO

MaTcpuaia 1 NpOAYKTOB ACJICHHUA, U HCIIOCPCACTBCHHO YIIPABJIAIOT UMH.

OTH NPOLECCHI, BKIIIOYAs MOJIHbIE CUCTEMBI [Tl KOHBEPCHH ILTYyTOHUS M TPOU3BO/ICTBA
METAJUIMYECKOTO  IUIyTOHMSA, MOTYT OBITh MIACHTU(OUIUPOBAHBI IO  MeEpaM,
NPUHUMAEMbIM I TPEelOTBpAILEHUs] ONACHOCTEH B CBSI3M C KPUTHYHOCTHIO
(HampuMep, MepaMH, CBS3aHHBIMU C TeOMeTpHeii), oOiydeHHueM (Hampumep, myTeM
3alIUThI OT 00IYYEeHHs1) U TOKCUYHOCTBIO (HapuMep, MepaMH M0 yIep>KaHHIO).

[Ipenmetsl 000py0BaHMS, HA KOTOPbIE, KAK CUUTAETCS, pacCpOCTPAHSAETCs] 3HAUECHUE
¢dpa3sl "u 000pyAOBaHKE, CHEIUAIBHO NPETHA3HAYCHHOS WIIH MOATOTOBICHHOE" ISt
nepepadoTKH 00JyUEHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIIIOYAIOT:



3.1.

3.2

3.3.

MauuHsbl VISl pyOKH 00,1y4eHHBIX TOIJIMBHBIX 3JIEMEHTOB
BBO/IHOE 3AMEYAHUE

D10 000pyIOBaHHE HCIIOJIB3YETCS JJIsi BCKPBITHA OOOJIOYKM TOIUIMBA C LEJIbIO
MOCJIEAYIONIEr0 PAacTBOPEHUsI OOJYyYEHHOTO s/iepHOro marepuana. Kak mnpasuiio,
WCIOJNIB3YIOTCS CIEUMAIbHO TpeJHa3HAYCHHbIE, CKOHCTPYMpPOBAaHHbIE ISl PYyOKH
MeTajjla YCTpPOMCTBA, XOTSI MOXKET WCIOJIb30BaThcsd U 0ojiee COBEpLICHHOE
o0opy0BaHue, HATIPUMED Ja3ephl.

JIMCTaHIIMOHHO yTIpaBiisieMoe 00OpylOBaHME, CIEUUAIBHO IpeIHa3HAYeHHOE WU
MOJrOTOBJICHHOE Ui MCIIOJIb30BAaHMs Ha YCTAaHOBKE IO IepepaboTKe, Kak OHa
oIpeJieNieHa BbIIE, /Ul Pe3KH, pyOKH MM Hape3KH COOpOK, MyYKOB MM CTEp)KHEH
00JIy4E€HHOTI'0 SIEPHOT0 TOILIMBA.

duccoabBepsl
BBOJHOE 3AMEYAHUE

B nucconpBepsl 00BIYHO MOCTYMAET U3MEIbUEHHOE OTpadoTaBIlIee TOILIMBO. B aTHx
0€30MacHbIX C TOYKU 3PEHUS KPUTHUYHOCTU pe3epByapax OOIyUYEHHBIN sIIepHBIN
MaTepuan pacTBOpPSAETCS B A30THOW KHCIOTE, M OCTAIONIMecs OOpe3KH 000JI0YeK

BBIBOJAATCA U3 TCXHOJIOTHMYCCKOI'O ITIOTOKA.

be3onacHble € TOYKM 3peHUs KPUTHMYHOCTH pE3epByapbl (Hampumep, Majoro
JMaMeTpa,  KOJbLIEBbIE  WJIM  NPSAMOYTOJbHBIE  pe3epByapbl),  CIELHUAIbHO
IpeJHa3sHauYeHHbIE WM IOATOTOBIICHHBIC Ul MCIIOJIb30BaHMS Ha YCTaHOBKE IO
nepepaboTKe, KaK OHU ONpEENICHBI BbIIIE, ISl PACTBOPEHHs 00IYUEHHOTO SEpHOI0
TOIJIMBA, KOTOpbIE CHOCOOHBI BBIAECP)KUBATH TOPSUYYI0, BBICOKOKOPPO3HOHHYIO
AKHJIKOCTh U MOT'YT IMUCTAaHLIMOHHO 3arpy>KaThCsl U TEXHUYECKU 00CITY>KUBAThCSL.

JKCTPAKTOPHI U 000PyAOBAHME JJIsl IKCTPAKIMHU PACTBOPHUTEIEM

BBOJHOE 3AMEYAHUE

B 3KcTpakTOphl ¢ pacTBOPUTENEM IMOCTYNAET KaK pacTBOP OOJyUYEHHOrO TOILIMBA U3
JIUCCOJIbBEPOB, TaK M OPraHUYECKUH pacTBOp, C MOMOIIbIO KOTOPOTO pPa3JeisioTCs
ypaH, IUTyTOHUM U TPOAYKTHl JCICHHUS. O6opynoBaHue Uil SKCTpPaKLUU
pacTBOpUTENIEM OOBIYHO KOHCTPYUPYETCS TAKUM 00pa3oM, YTOOBI OHO YAOBJIETBOPSIIO
KECTKUM IKCILTYyaTallMOHHBIM TPEOOBAHUSM, TAaKUM, KaK JUTUTEILHBIA CPOK CITY>KOBI
0e3 TEXHUYECKOTro OOCIyXMBaHUS WIM JIerKas 3aMEHAEeMOCTb, IpOCTOTa B
SKCIUTyaTalldd ¥ yIOPaBICHUH, a TakXe TUOKOCTh B OTHOIICHUH W3MEHEHUS
IapaMeTpoB Ipoliecca.

CHGI_II/IaJ'ILHO MMpeaHa3HAYCHHLBIC Ui IIOATrOTOBJICHHBIC OKCTPAKTOPHBI C
pacTBOpPUTECIIEM,  TaKHUC, KaKk HaCaAOYHbIC MM IIYJbCAIUOHHBIC  KOJIOHHBI,



34.

CMECHUTENIbHO-OTCTOMHBIC amlmnapaThl WK LEHTPOOESKHbIE KOHTAKTHBIE ammapaThl AJs
HCIIOIh30BaHMSI HAa YCTAHOBKE MO 00pabOTKE OOJIyYEHHOTO TOILIMBA. DKCTPAKTOPHI C
pPacTBOPHUTENIEM JOHKHBI ObITh YCTOWYUBHI K KOPPO3UOHHOMY BO3JIEHCTBUIO a30THOM
KHCIIOTBI. DKCTPAKTOPBI C pACTBOPUTEIEM OOBIYHO U3TOTABIMBAIOTCS C COONIOICHUEM
Ype3BhIYATHO BBICOKMX TpeOOBaHUI (BKIIOYas MPUMEHEHHE CIEHUATbHBIX METO/I0B
CBapKH, WHCIEKIUH, oOecrieueHue M KOHTPOJIb KayecTBa) M3 MAaJOYyTIJIepOAUCTHIX
HEp)KaBEIOIIMX CTajJlel, TUTaHa, IMPKOHUS WM JPYTHMX BBICOKOKAYe€CTBEHHBIX
MaTepHaoB.

XuMHYeCKHe pe3epByapbl 1Jidd BbIACPKUBAHUA UWIH XPAHCHUSA

BBOJHOE 3AMEYAHUE

Ha srane skcTpakuuu pacTBopuTenaeM 00pa3yloTCsi TPU OCHOBHBIX TEXHOJIOIMYECKUX
MOTOKA KUAKOCTH. Pe3epByapsl 1Isl BbIIEPKUBAHUS WIIM XPAHEHUS! UCIIOIb3YIOTCS B
nanpHeiei 00paboTke Bcex TpeX MOTOKOB CIEAYIOIINUM 00pa3oM:

a) pacTBOp YHUCTOTO a30THOKUCJIOIO ypaHa KOHIIEHTPUPYETCS BBIIApUBAaHUEM U
MIPOUCXOJUT TMPOIECC JEHUTPALMU, TJ€ OH IpPEBpalllaeTCs B OKCUJ YpaHa.
DTOT OKCHUJ] MOBTOPHO UCTIONB3YETCA B IICPHOM TOIUIMBHOM LIUKJIE;

b) pacTBOp BBICOKOAKTUBHBIX TMPOAYKTOB JEJICHUS OOBIYHO KOHLEHTPUPYETCS
BBIMAPHBAHUEM U XPAaHUTCS B BHUJE KOHLEHTPUPOBAHHOM MXHUJIKOCTH. OTOT
KOHIIGHTPAT MOXXET BIIOCIEACTBUM NPONTH BbIIApUBAaHHE WM OBITh
npeoOpa3oBaH B GOpMy, IPUTOIHYIO I XpaHEHUS WIN 3aXOPOHEHNUS;

C) pacTBOp YHUCTOIO HHTpaTa IUTyTOHHMS KOHLIEHTPUPYETCS W XPaHUTCA 10
IIOCTYIUIEHHs. Ha  JAJbHEHMIIME JTalbl TEXHOJIOIMYECKOIO  IMpolecca.
B wacTtHOCTH, pe3epByaphl Uil BBIACPKMBAaHUS WIM XPAaHEHUS PaCTBOPOB
TUTyTOHUSI KOHCTPYUPYIOTCS TaKUM 00pa3oM, 4TOOBl M30eKaTh CBSI3aHHBIX C
KPUTHYHOCTBIO NpOOJIEM, BO3HUKAIOIIUX B pe3yjibTaTeé HW3MEHEHUH B

KOHLEHTpaluu win (opMe JaHHOTO MOTOKA.

CrneuuanbHO  NpeAHA3HAUYEHHbIE  WJIM  TMOATOTOBJIEHHBIE  pe3epByapbl  AJs
BBIICPKUBAHUS WIM XPaHEHMs JJIs KCIIOJIb30BAHMSA HAa YCTAHOBKE IO IepepaboTke
o0yuyeHHOro TomiauBa. Pe3epByapbl A BbIAECPKUBAHUS WU XPaHEHMS JOJIKHBI
OBITh YCTOMYMBBI K KOPPO3MOHHOMY BO3JEHCTBUIO a30THOM KHUCIOTHIL. PesepByapbl
JUISL BBIACPKUBAHUS UM XPaHEHUsI OOBIYHO M3rOTaBIMBAIOTCS M3 TAKUX MaTEpUasIOB,
KaK MaJIOYTJIEPOJIMCThIE HEP)KaBEIOIINME CTalIM, TUTAaH WM LUPKOHUN WIH Jpyrue
BBICOKOKAUECTBEHHbIE MaTepuaibl. Pe3epByapbl JUisl BbIACPKUBAHUS WM XPaHEHUS
MOTYT OBITh CKOHCTPYUPOBAaHBI TakKUM 00pa3oM, dYTOObI WX OKCIUTyaTalusi W
TEXHUYECKOE O0OCIyKMBAaHWE NPOU3BOIWINCH AUCTAHIMOHHO, U MOTYT HMETh

CJIETyIOIINE OCOOEHHOCTHU C TOUKH 3PEHUS KOHTPOJIS 32 SIIE€PHOM KPUTHUHOCTbIO:



3.5.

3.6.

1) OOpHBIN SKBHBAJICHT CTCHOK WM BHYTPEHHHUX KOHCTPYKIIMH paBeH IO
MeHb1Iei mepe 2%, 1160

2) LWIMHIPUYECKUE pPE3EpByapbl HMMEIOT MAaKCUMalbHbIM 1auamerp 175 MM
(7 mroiitMoOB), 100

3) MPSMOYTOJIbHBIN WJIM KOJIBIEBOM pe3epByap MMEET MAKCUMAIbHYIO LIMPUHY
75 MM (3 mroiima).

CucreMa KOHBepCHM HUTPATA MUIYTOHUS B OKCUJ
BBOJHOE 3AMEUYAHUE

Ha GonprmuHcTBE YCTaHOBOK IIO nepepaGOTKe 9TOT KOHEYHBIMN nponecc BKIHOYACT
KOHBCPCHUIO paCTBOpA HUTpATA INIYTOHUA B ABYOKUCH ILTYTOHUS. B 4mcino ocHOBHBIX
onepaunﬁ 9TOro Iponecca BXOIAT: XpaHCHUC W KOPPCKTUPOBKA HCXOAHOT'O
TCXHOJIOTUYCCKOI'O0 MaTepuraia, OCAXKIACHUC U PA3JCIICHUC TBepHOﬁ U KUJKOU (1)213[;1,
IIpOKaJINBAHUC, 06pameHHe C NpPOAYKTOM, BCHTWIIAIUA, 06pa1ueHHe C O0TXO4aMH H
YHpaBJICHUEC ITPOLCCCOM.

3aMKHYTI)I€ CUCTCMBbI, CICHUAJIBHO TMPECAHA3HAYCHHBIC WM MOATOTOBJICHHBLIC JIA
KOHBCPCHUH HHUTpATa ILUIYTOHUA B OKCHJ IUIYTOHUA, B YaCTHOCTH, O6OPYI[OBaHHBIe
TaKHUM 06p330M, yTOOBI H30€KaTh AOCTHXKCHUA KPUTUYHOCTU M paduallMOHHBIX

3(1)(1)€KTOB, a TaKKC CBCCTH K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.
Cucrema KOHBEPCHUM OKCHAA IIJIYTOHUSA B METAJLJ

BBOJHOE 3AMEYAHUE

DTOT TpOIEeCcC, KOTOPHI MOXKET OBITh CBSI3aH C YCTAaHOBKOW TIO TiepepadoTke,
BKJIFOYaeT (TOPUPOBAHHWE [JBYOKHCH TIUTYyTOHHUS, OOBIYHO C TPHUMCHCHHUEM
BBICOKOAKTHBHOTO (DTOPUCTOTO BOAOPOAA, C IENBIO MONydeHHUs! (Topuaa IUTyTOHHS,
KOTOpBIfI BIIOCJIE€ACTBUHU BOCCTaHaABJIMBACTCA C IIOMOIIBIO METAJNIMYCCKOI'O KaJIbIIUs
BBICOKOM YHCTOTEI A0 MOJIYUCHHUA MCTAJUIMYCCKOI'O INNTYTOHHA U @Topnna KaJIbIIUs B
BHJIE IIJIAKA. B unciao OCHOBHBIX oOllepalMii JaHHOrO Ipolecca BXOMSAT:
¢ropupoBaHue (HampuMmep, C NPUMEHCHHEM OOOpYJOBaHUS, COJICPIKAIIETO
6HaFOpOI[HI)Ie MCTAJUIbI WM 3alllUIICHHOIO ITOKPBITUCM U3 HI/IX), BOCCTAHOBJICHUC
MeTaia (Hampumep, C TPUMEHEHHWEM KEpaMUYECKUX THUIJICH), BOCCTAHOBJICHHE
nutaka, oOpaleHue ¢ TPOAYKTOM, BEHTWISALHUSA, OOpaIlleHHEe C OTXOJaMHU H
yIpaBJIE€HUE MPOLIECCOM.

3aMKHYTBIE CUCTEMBI, CHEIUAIbHO IpeIHAa3HAYCHHbIE WM IOJATOTOBJIEHHBIE IS
MIPOM3BOJCTBA METAJNIMYECKOT0 IUIYyTOHHUS, B YaCTHOCTH, OOOPYJOBAHHbBIE TaKUM
00pa3om, 4ToObI N30eKaTh JOCTIKEHHSI KpUTUYHOCTH M paIualMoOHHbIX 3(dekTos, a

TAaKXXC CBECTU K MUHUMYMY OITACHOCTH, CBA3AaHHBIC C TOKCUYHOCTBIO.



5.1.

YCcTaHOBKH IJIf H3rOTOBJICHHUS TOILIMBHBIX JIEMEHTOB
"YcTaHOBKA /1711 U3TOTOBJICHUS TOTUTUBHBIX AJIEMEHTOB" BKIIIOUAET 000PYI0OBaHUE:

a) KOTOpPOC OOBIYHO HaxoauTcCA B HEMMOCPCACTBCHHOM KOHTAKTC C
TCXHOJIOTUYCCKUM IIOTOKOM SAACPHOTO MaTCpuajlia WIM HCIOCPCACTBCHHO

00pabaTbIBaeT €ro, WK e yIpaBiIsieT UM, WIH,
b) KOTOPOE repMEeTH3UPYET AACPHBIN MaTepran BHyTPH 0O0IOUKH.

YcranoBku aas pasaeJicHuss M30TONMOB YpaHa H oﬁopyuona}me, KpoMme
AHAJIUTHYCCKHUX l'[pldﬁOpOB, CICHHAJIBHO NMPEAHAZHAYCHHOE HJIN MOJAT0OTOBJICHHOE
JAJIA 9TOTO

[IpeameTsl 00opymOBaHMs, HA KOTOPbIE, KaK CUUTACTCS, PACIIPOCTPAHSETCS 3HAYCHUE
¢dpazel  "oOopynoBaHHE, KpPOME  AHAIUTUYECKHX  MPUOOPOB,  CHCIHAIBHO
npeqHa3sHaueHHOe WM TOATOTOBJIICHHOE" [UIs pa3/iejieHHuss W30TONOB ypaHa,
BKJIIOYAIOT B ce0sl:

I'azoBble HeHTpU(pYru U y3Jbl U KOMIOHEHTHI, CleNHAJIBLHO NpeIHA3ZHAYEHHbIE
WIH MOAT0TOBJIEHHbBIE /1JISl UCTO0JIL30BAHHS B ra30BbIX HEHTPUyrax

BBOJAHOE 3AMEYAHUE

lazoBas meHTpudyra OOBIYHO COCTOUT U3 TOHKOCTEHHOTO(bIX) IHIMHAPA(OB)
nuamerpom ot 75 mm (3 mroiima) go 400 MM (16 mr0iiMOB) € BEpTUKAIbHOU
LIEHTPAIbHOM OCBhIO, KOTOpbIH(€) moMemieH(bl) B BaKyyM W BpamaeTcs(toTcs) C
BBICOKOM OKpYXHOH ckopocTbio mopsiaka 300 m/c wim OGonee. st HOCTHKEHUS
OONBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalibl BPAIIAIOUIMXCS KOMIIOHEHTOB
JOJKHBI MIMETh BBICOKOE€ 3HAYEHHWE OTHOILEHUS MPOYHOCTH K IUIOTHOCTH, a POTOpHAas
cOopka u, clenoBaTeiIbHO, OTHIEIbHbIE €€ KOMIIOHEHTHI JOJDKHBI U3TOTOBIATHCS C
BBICOKOM CTENEHbI0 TOYHOCTH, YTOOBI pa3banaHc OblI MUHMMAJIbHBIM. B oTinume ot
Ipyrux UeHTpudyr razoBas neHTpudyra Uit oOoramieHHs ypaHa HUMeEeT BHYTpPHU
pPOTOpHOW Kamephl Bpamlamomlyrocs(uecsi) neperopoaky(u) B Qopme aucka u
HENOJBWKHYIO CUCTEMY Ioja4yu U oTBoja raza UF6, cocTosdiyro o MEHbLIEH Mepe
13 TPEX OTAEIbHBIX KaHAJOB, 1BA U3 KOTOPHIX COEIMHEHBI C JIOMATKaMH, OTXOASIIUMU
OT OCH pOTOpa K nepudepuitHON yacTh pOTOPHON Kamephl. B Bakyyme HaxoauTcs
TaKXKe PAJ BaXKHBIX HEBPAIIAIOUIMXCS AJIEMEHTOB, KOTOPHIE, XOTS U UMEIOT 0COOYIO
KOHCTPYKIIMIO, HE CJIOXHBI B HM3TOTOBJICHUM M HE M3TOTOBIIIOTCS M3 YHHUKAJIbHBIX
MaTtepuanioB. lLleHTpudykHas ycraHOBKa, OAHAKO, TpeOyeT OOJBIIOro 4Mcia 3TUX
KOMIIOHEHTOB, TaK 4YTO HX KOJMYECTBO MOJKET CIIyXKHUTh Ba)KHBIM HHAMKATOPOM

KOHCYHOI'O UCIIOJIb30BaHMA.



5.1.1. Bpamamwmmecsi KOMIIOHEHTBI
a) [lomuble poTopHBIE COOPKH

ToHKOCTEHHBIE UWIMHIPHl WIH PAJ COCOUHEHHBIX MEXIY COOONH TOHKOCTEHHBIX
UWIMHIPOB, M3TOTOBIEHHBIX U3 OJHOIO WM 0Oojiee MaTepuaioB C BBICOKUM
3HAYEHHUEM OTHOIIEHUS MPOYHOCTH K TNIOTHOCTH, YKa3zaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUWUN x nactosmemy pasnmeny. CoeauHeHHE HHUIUHIPOB MEXTY COOOM
OCYIIECTBIISIETCS TPU MOMOIIM THOKUX CUIH(GOHOB WM KOJIEL, OMUCAHHBIX B YacTH
5.1.1. (c¢) mmxke. CoOpaHHBI POTOp MMEET BHYTPEHHIOIO(HME) TEeperopoaky(u) u
KOHIIEBBIC y3JIbI, onMcanHbie B yacTsax 5.1.1.(d) u (e) mmwke. OmHako monHas cOOpka

MO’KET OBITh TIOCTaBJICHA 3aKa3UMKY B YaCTUIHO COOPAHHOM BHUJIC.
b) Potopusie TpyObI

CreuunanbHO NpeaHa3HAYE€HHbIE WM MOJArOTOBJIEHHBIE TOHKOCTEHHBIE LMJIMHAPHI C
TonuHON cteHku 12 mm (0,5 aroiima) unu MeHee, nuamerpoM oT 75 mm (3 aroiima)
mo 400 MM (16 naroiiMOB), W3TOTOBJICHHBIE M3 OJHOTO WJIM OoOjiee MaTepuasos,
HMMEIOIUX BBICOKOE 3HAUYEHHWE OTHOILIEHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHWU k HactosieMy pa3zieny.

¢) Komnbua nnu cunbQoHbl

KoMmoneHTsl, cnenuanbHO NpeJHa3HAYeHHbIE WM MOJTOTOBJIEHHBIE JJI CO3JIaHUs
MECTHOM OMNOpBI JJIsi POTOPHOM TpyObl WIM COEAMHEHHUS psAa POTOPHBIX TpyO.
Cunb(oHBI TPEACTABIAIOT COOOH KOPOTKHE HWJIMHAPHI C TOJIIMHOW CTEHKH 3 MM
(0,12 mroitma) unu meHee, quametrpom oT 75 mm (3 mroiima) 1o 400 mm (16 mroiimoB),
UMEIOIUX OJWH To(p W HM3rOTOBJICHHBIE W3 OJHOTO W3 MaTEepPHajioB, MMEIOIINX
BBICOKOE€ 3HAUEHUE OTHOIIEHUS MPOYHOCTM K IUIOTHOCTH, YKa3aHHBIX B
[MOACHUTEJIBHOM 3AMEYAHWU k HactosimeMy pas3zieny.

d) Ileperopoaku

KomrmoneHTsI B popme qucka quameTpom ot 75 M 1o 400 MM (oT 3 10 16 mroiiMoB),
CHEIMaJIbHO IMpEJHAa3HAYEHHbIE WM TOATOTOBJICHHBIE JUUISI YCTAHOBKH BHYTpU
POTOPHOH TpyOBI LEHTPUDPYTH C LIENBI0 U30JUPOBAThH BHITYCKHYIO KaMepy OT IJIaBHOU
pa3aenuTeabHOM KaMepbl M B HEKOTOPBIX CIIydasx AJsl YIy4IIeHUs LUPKYJIALUU Ta3a
UFs BHyTpU I71aBHOM pa3AeNuTeIbHON KaMepbl POTOPHOI TpyObl U M3TOTOBJICHHBIE U3
OJIHOTO W3 MaTepuajoB, MMEIOIIHUX BBICOKOE 3HAUYEHHWE OTHOILIEHUS IMPOYHOCTU K
mnotHoctd, ykazaHHeix B [IOSICHUTEJIBHOM 3AMEYAHUUN k nHacTtosmemy
paszeny.

e) Bepxuue/HWXKHHE KPBIIIKH

Kommonentel B ¢opme mucka awmamerpom oT 75 mm (3 mroiima) mo 400 mm
(16 nroiiMoB), crienyagbHO MpEIHA3HAYEHHbIE WIN MTOATOTOBJIEHHBIE TAKUM 00pa3oM,
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5.1.2.

9TOOBI TOYHO COOTBETCTBOBATH JIMAMETPY KOHIIOB POTOPHON TpyObl W Omaromaps
stoMy yaepxkuBatb UFg BHyTpu e€e. ITH KOMIIOHEHTBI HCHOJB3YIOTCS ISl TOTO,
4yTOOBl MOJACPKHUBATh, yAEPKUBATh WIH COJAEp’KaTh B cebe KaK COCTaBHYIO 4acTh
3JIEMEHThl BEPXHEro MOAIIMWIHUKA (BEpPXHSAA KpBIIIKA) WIM CIYXXUTh B KauyecTBe
HeCyIlel YacTH BpAIIAlOIIUXCS 3JIEMEHTOB 3JIEKTPOJIBUrATelNs M 3JIEMEHTOB HHXKHETO
MOALIUIHUKA (HWDKHSSI KpPBIIIKA), M HW3TOTOBIISIIOTCS U3 OJHOIO W3 MaTepuasos,
MMEIOIUX BBICOKOE 3HAUYEHHE OTHOILIEHHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHWU k HacTosieMy pa3aey.

[NHOACHUTEJIBHOE 3AMEYAHUE

Jns Bpamammmxcs KOMIIOHEHTOB — LEHTPU(DYT  UCHOJB3YIOTCS  CICAYIOIINE

MaTcpuabl:

a) MapTEHCHTHOCTAPCIOIINE CTallM, NMEIOIINE MaKCHMAIbHBIA NpeAea MpPOYHOCTH
9 2 .
Ha pactshxenue 2,05 x 10” H/m™ (300 000 ¢yHT/KB. mroiim) wim 6onee;

b) amOMUHHMEBBIC CIUIaBBI, HMECIOIIHE MAaKCHMAJbHBIM Mpeaesa MPOYHOCTH Ha
2 .
pactsoxenne 0,46 x 10° H/m? (67 000 byHT/KB. Qroiim) win Goee;

C) BOJIOKHHUCTbIE (HUTENOJOOHbBIE) MaTepHajbl, IPUTOJHbIC I HCIOJIb30BaHUS B
KOMITIO3UTHBIX CTPYKTYpax M MMEIOLIME 3HAUYECHUS YIEIbHOIO MOIYJI YIPYTOCTH
12,3 x 10° M mmm Goee M MAaKCHMAIBHOTO YAEIBHOIO Tpejesia IPOYHOCTH Ha
pactsixenue 0,3 x 10° wnu Gomee ("yaenpHBIH MOAYNb YOPYTOCTH" - 3TO MOAYJb
IOwnra B H/Mz, JICJICHHBI HA YJIEJIbHBIN BEC B H/M3; "MaKCUMaJbHBIN yIEIbHBIN
Ipese MPOYHOCTU Ha PacTsDKEHUE" - 3TO MaKCHUMAJIBHBIM IIpelie MPOYHOCTH Ha
pacTsbKeHUe B H/Mz, JIEJICHHBIN Ha yJIeJbHBIN BeC B H/M3).

CraTHnyecKue KOMIIOHEHThI
a) [loammmHUKY ¢ MAarHUTHOM MOBECKOM

CreuuanbHO TpeJHA3HAYCHHBIE WU TOATOTOBICHHBIC TMOIIUITHUKOBBIE Y3TIbI,
COCTOSIIIIME W3 KOJNBIEBOTO MAarHuTa, TMOJBEHICHHOTO0 B 00oiiMe, coaepxalien
nemndupyromryo cpeny. OOoiima msroraBnuBaercs u3 croitkoro k UFs marepuana
(cm. [TIOAACHUTEJIBHOE 3AMEYAHMUE « pa3znmeny 5.2.). Maraurt coeauHsieTcs ¢
MOJIFOCHBIM HAKOHEYHHUKOM MM BTOPHIM MAarHMTOM, YCTQHOBJICHHBIM Ha BepXHEH
KpBIIIKe, omucaHHON B pasnmerne 5.1.1. (e). MarHutr mMoxxeT UMeTh QopMy KOJbIla ¢
COOTHOIIIEHUEM MEKy BHEUTHIUM M BHYTPEHHUM JHaMETPaMU, MEHBIIIUM HIIA PaBHBIM
1,6:1. MarHut MoxeT uMeTh (hopmy, 0OecredrBaroNIy0 HaualbHYIO0 MPOHUIIAEMOCTh
0,15 T'u/m (120 000 emuuur CI'C) unu Oomee, WM OCTATOYHYIO HAMarHUYEHHOCTh
98,5% unm Gornee, UIU MPOU3BEACHUE WHAYKIIMA HA MAKCUMAIIbHYIO HAMPSKEHHOCTh
nonst Gomee 80 k/k/m® (107 T'c.D). Kpome OOBIYHBIX CBOHCTB MaTepHaia,
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HEO0OXOUMBIM MPEIBAPUTEIHHBIM YCIOBHUEM SIBIISIETCS OTPAaHUYEHHE OYEHb MajbIMU
nonyckamu (menee 0,1 mm mmm 0,004 nroiimMa), OTKJIOHEHHUS MAarHUTHBIX OCEH OT
reoMeTpUUECKUX ocell min obecredeHre 0co0oif TOMOT€HHOCTH MaTepHalia MarHuTa.

b) Iomgmunaukw/nemndepst

CrienanbHO TpeAHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIC MOJIIUITHUKH, COJIEpIKAIINe
y3€ll OCh/YIUIOTHUTEIBLHOE KOJBII0, CMOHTHPOBaHHBIA Ha aemmdepe. Och 0OBIYHO
MpeACTaBIsAET COO0OM BaJl W3 3aKaJeHHOM CTald C OJHUM KOHIIOM B ¢opme
noiycepbl, U CO CpeICTBAMH TMOJCOCAMHEHUS K HW)KHEH KpBIIIKE, ONMMCAHHOW B
pasmene 5.1.1. (e), Ha papyrom. Ban, ogHako, MOXET OBITb COEOUHEH C
TAJIPOJNHAMUYECKUM  MOAIIUITHUKOM. Kompo wmeer ¢opmy TabmeTku ¢
moJrycepUIECKUM YIIIyOJICHUEM Ha OJHOW TOBEPXHOCTH. OTH KOMITIOHCHTHI 4acTO
MTOCTABIISTIOTCS OT/ICIBLHO OT JeMIiepa.

¢) MonekynspHble HaCOCHI

CrienanbHO TIperHa3HAYEHHBIC WM TIOATOTOBJIICHHBIE HWJIMHIPHI C BHITOYEHHBIMHU
VIV BBIJABJICHHBIMU BHYTPHU CIHPATHHBIMU KaHABKaAMH M C BBICBEPJICHHBIMUA BHYTpPU
OTBEPCTUSAMHU. THUMOBBIMH pa3MepaMu SIBIISIIOTCS CIEAYIOIIUE: BHYTPEHHHI TUAMETP
ot 75 mm (3 moitma) 1o 400 mm (16 mroitmoB), TonmuHa cteHkd 10 mm (0,4 nroiima)
unu Oosiee, C JUIMHOW, paBHOU auameTpy wiu Oonbine. KaHaBku 0OBIYHO UMEIOT
MPSIMOYTOJIFHOE TOTIepevHoe ceueHue u rmyouny 2 mm (0,08 mgroiima) umu 6oJee.

d) Cratopsl aBUTaTeneit

CrennanbHO NpeAHAa3HAUYEHHbIE WIM MOATOTOBJIEHHBIE CTATOPhI KOJIbLIEBOM (DOpPMBI
JUIE  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX T'HCTEPE3MCHBIX (MM  pPEaKTHBHBIX)
ANEKTPOABUraTeIel NEPEMEHHOT0 TOKa JJIsi CHHXPOHHOM paboThl B YCIOBMSIX
BakyyMma B nuanaszone yactot 600-2000 I'n u B quanasone moinoctei 50-1000 BA.
CraTtopbl COCTOSAT ®3 MHOTO(A3HBIX OOMOTOK Ha MHOTOCIOHHOM JKEJIe3HOM
CCPACUYHHUKE C HHU3KHMMH IOTCPSAMHU, COCTOAIICM HN3 TOHKHUX IIJIACTUH, 0OBIYHO

tonuHoM 2,0 mm (0,08 mroiiMa) wim MeHee.
e) Kopmyca/mpuemuuku neHTpudyru

KoMmoneHTsl, crienuanbHO IpeIHa3HauYeHHbIE WIN [TOATOTOBJICHHBIE JIJIS1 pa3MeIleHus
B HUX COOPKH pOTOpHOM TPYyOBI ra30Boi HeHTpUdyru. Kopiryc COCTOUT U3 KECTKOTO
HWIMHApa ¢ ToimmuHOM crenku a0 30 MM (1,2 groiiMa) ¢ OpeUU3HOHHO
00pabOTaHHBIMM KOHLIAMH IS YCTAHOBKHM TIOAIIMITHUKOB W C OJHUM WU
HECKOJBKUMH (h1aHuamMu it MOHTaxa. (OOpaboTaHHBIE KOHIIBI MapauIeIbHBI JPYyT
JpyTy U NEPIEeHIUKYISPHBI IPOJOJIBbHON ocu nHapa B npeaenax 0,05 rpagyca win
MeHee. Kopryc MOXET Takke NMpeAcTaBisATh CO00W KOHCTPYKLHUIO SYEHCTOTO THIIA
JUIS pa3MENICHUs] B HEeM HECKOJBKUX POTOPHBIX TpyO. Koprryca m3roraBnuBaroTcs u3
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5.2.

MarepuanoB, Koppo3uecTokux K UFg, WM 3amuimaroTcss MOKPHITUEM M3 TaKHUX
MaTepHaoB.

f) JloBymiku

CrenuanbHO TpegHa3HAUCHHBIE WM TMOATOTOBJICHHBIE TPYOKHM BHYTPEHHUM
muametpom 10 12 mm (0,5 mroiima) most ussnedeHus raza UFq u3 poropHOit TpyOBI MO
MeToay TpyOku IIuto (T.e. ¢ OTBepcTHEM, HANPABJICHHBIM Ha KPYTOBOHM MOTOK rasa B
poTropHOH TpyOe, K TMpUMEpYy, TMOCPEACTBOM U3ruba KOHIA paJualibHO
pacroyio)KeHHONH TPYOKH), KOTOPBIE MOXHO TPHKPENUTh K LEHTPAIBbHOW CHUCTEME
W3BJIeUEHHS raza. TpyOKHM W3TOTOBJIECHBI M3 MaTepuanoB, Kopposuectoiikux k UFg,
WJIH 3aIUIIAI0TCS TOKPHITHEM U3 TAKUX MAaTEpPUANIOB.

CneuuajbHO mNpeJHA3HAYEHHbIE WJIM TOATOTOBJIEHHbIe BCIOMOraTelbHbIE
CHCTEeMBbI, 000pyIOBaHMEe W KOMIIOHEHTBHI UI  MCHOJb30BAHUSI  Ha
ra3oueHTpudyKHOH yCTAHOBKE 10 000TrallieHUI0

BBOJHOE 3AMEYAHUE

BcromorarenbHbie  cHCTEMBI, 00OpYAOBaHHE M KOMIIOHEHTHI Ta30LEHTPUQYKHOU
YCTAaHOBKM IO  OOOTAaIEHWIO TMPEICTAaBISAIOT COOOH  CHUCTEMBI  yCTAHOBKH,
HeoOxoaumele Uit ofgadn UFg B meHTpudyru, AN CBA3H OTACIBHBIX HEHTPUDYT
Mexay co0oil ¢ Leabpio 00pa3oBaHMs Kacka 0B (UM CTyNEeHEi ), 4To0bI JocTHYb Ooliee
BBICOKOT0 oOorareHus 1 u3Biieds "mpoaykt" u "xBoctel" UFs u3 nentpudyr, a Takxke
o0opyIoBaHHE, HEOOXOIMMOE UIsl TPUBEACHUS B JCHCTBUE LEHTPUPYT WIH IS
YIPaBJIECHUS YCTAHOBKOM.

O6bruHo  UFs wucnapsercss #W3  TBEpAbIX  BEIIECTB, IOMELICHHBIX BHYTPHU
MOJIOTPEBAEMBIX ABTOKJIABOB, M IOJAeTCsl B ra3oo0pa3zHoil ¢opme K IeHTpudyram
gyepe3 CUCTEMY KOJUIEKTOPHBIX TpyOornpoBooB kackana. "IIpoaykt" u "xBoctel" UFg,
MOCTYTAIOLINE U3 LEHTPU(YT B BUAE Ta3000pa3HbIX MOTOKOB, TAKXKE MPOXOIAT Yepe3
CHUCTEMY KOJUICKTOPHBIX TpPYyOONpPOBOJOB Kackaga K XOJOJHBIM JIOBYLIKaM
(paboraroumm 1ipu Temneparype okoso 203 K (-70°C)), rue oHM KOHACHCUPYIOTCS |
3aTeM IOMELIAI0TCd B COOTBETCTBYIONIME KOHTEHHEpHl A TPAHCHOPTUPOBKH HIIH
xpaHeHusa. Tak Kak yCTaHOBKa IO OOOTallleHHIO COCTOMT M3 MHOTIHMX ThICSY
LHEHTPUPYT, COOPaHHBIX B KAaCKaJbl, CO3/1al0TC MHOIOKUIOMETPOBBIE KOJUIEKTOPHBIE
TpyOOIPOBO/IbI KACKAOB C ThICSIYaMH CBAPHBIX LIIBOB, IPUYEM CXEMa OCHOBHOM yacTu
UX COCTUHEHUH MHOTOKPATHO MoBTOpseTcs. OO60pyaoBaHUE, KOMIIOHEHThI U CHCTEMbI
TpyOOIPOBOJIOB M3TrOTABIMBAIOTCS C COOJIIOJICHUEM BBICOKUX TPeOOBaHUN K BaKyyM-
IUIOTHOCTH U YUCTOTE 0OpabOTKH.
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5.2.1.

5.2.2.

5.2.3.

Cucrembl nogauyu/cucreMbl 0TBOAA "'mpoaykra’ u "'xBocToB"

CHGL[I/IaHLHO MNpECaAHAa3HAYCHHLIC HJINW IMOATOTOBJICHHBIC TCXHOJOIMYCCKHUEC CHUCTCMBI,

BKJIIOYArOIIue:

MUTAIONINE aBTOKJIABBI (WM CTAaHIUH), UCTONb3yeMmble it nonaun UFg B
Kackaael 1eHTpudyr npu nasienuu o 100 klla (15 ¢yHT/KB. q10MiM) U TIpU
ckopoctu 1 Kr/4 uim 6oee;

necyOonuMarTopsl (MM XOJOIHBIC JIOBYIIKH), UCIOIB3YEMBbIC ISl BHIBEIACHUS
UFs w3 xackamoB mnpu mgasnenuun no 3 klla (0,5 ¢yHT/KB.q101M).
JlecybmumMaropsl crocobHbl oxnaxaarses 10 203 K (-70°C) u Harpesatbes 10
343K (70°C);

craHuuu "mpoaykra" u "XBocToB", Mcnonb3dyemble 1 nepemenieHus UFq B

KOHTEHHEPHI.

OTta ycTaHOBKa, 00OpyAOBaHUE U TPYOOMPOBOMABI MOJHOCTHIO M3TOTABIUBAIOTCA W3
croiikux Kk UF¢ MarepwanoB WM 3allMIIAIOTCS TOKPBITHEM M3 HHX (CM.
[NOACHUTEJIbBHOE 3AMEYAHUE k nanHoMy pasfaeny) ¢ COOMIOACHHEM BBICOKHX
TpeOOBaHMIl K BaKyyM-IUIOTHOCTH U YUCTOTE 00pabOTKH.

MauuHHbIe CHCTEMBbI KOJLIEKTOPHBIX TPYOONIPOBO10B

CrnenanbHO NpeAHA3HAYEHHBIE WM IOATOTOBJICHHBIE CHUCTEMbI TPYOONPOBOJOB M
KOJIJIEKTOpOB uiad yaepkaHusi UFg BHyTpH LEHTpUQYKHBIX KackaloB. OTa ceTb
TpyOOIPOBOJOB OOBIYHO MpEACTaBIIET cO00M cucTeMy ¢ "TpOHHBIM" KOJUIEKTOPOM, U
Kaxas LeHTpudyra coeiMHeHa ¢ KaXIbIM U3 KOJUIEKTOpoB. ClenoBaTeabHO, CXeMa
OCHOBHOM 4YacTH HX COEIMHEHUS MHOTOKpPaTHO MOBTOpseTcsi. (OHa IOJHOCTBIO
nsroraBnuBaercs u3 crtoikux kK UFg wmarepuano (cm. I[TOSCHUTEJIBHOE
3AMEUYAHMUE k HacrosmeMmy pasfeny) ¢ cOOJIOJAEHHEM BBICOKHX TpeOOBaHUH K
BaKyyM-IUIOTHOCTH M YUCTOTE OOPaOOTKH.

Macc-cnekTpoMeTpbl/McTOYHMKH HOHOB U1 UF,

ChnenuanbHO  NpeAHA3HAYEHHbIE  WJIM  [OATOTOBJICHHBIE  MAarHUTHbBIE — WIH
KBaJIPYMOJIbHBIE MacC-CIIEKTPOMETPHI, CIOCOOHBIE MPOU3BOAUTH MPSAMOM O0TOOP Mpod
nogaBaeMol Macchl, '"mpoaykrta" wiaM "XBOcTOB" u3 ra3oBbiXx NOTOKOB UFs u
o0Janaroniye NoJIHBIM HAOOPOM CIEYIOIINX XapaKTePUCTHUK:

1.  yzaenpHas paspeuiaromiasi ciocoOHOCTh o Macce cBhle 320;

2. COACPpKAT HMCTOYHHUKU HOHOB, HU3IOTOBJICHHBIC M3 HHUXpPOMa WK MOHCIA WA
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, HWJIN HUKCIIMPOBAHHBIC,

3.  conep)KaT MOHM3AIMOHHBIE HCTOYHUKU ¢ OOMOapIUPOBKOMN 3JIEKTPOHAMU;
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4.  copepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO AJIi H30TOIHOTO aHATU3a.

5.2.4. IlpeoOpa3oBaTesn 4aCTOThI

5.3.

[Ipeobpa3zoBarenn 4acTOThl (Tak)K€ W3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHECNUAIBHO TPEJHAa3HAYCHHBIC WM TOATOTOBIICHHBIE JUIS TIMTAHUS CTaTOPOB
JBUTATENCH, ompeneneHHbIX B moanmyHkre S5.1.2. (d), miam yacTH, KOMIIOHEHTHI H
MoACOOpPKH TaKuX TMpeoOpa3oBaTeNiel 4YacTOThI, O00JIAAONMIME TOJTHBIM HAOOpOM
CIICAYIOUINX XapaKTEPUCTUK:

1. mHoro¢asueli BeIxo[ B quanasone ot 600 xo 2000 I';
2. BBICOKast CTa0OMIILHOCTH (CO cTabmimm3anue yactotel y4iie 0,1%);
3.  HU3KHE HeTMUHEIHbIe UcKaxeHus (MeHee 2%);

4.  xodpdunment moneznoro AeiictTeus cabimre 80%.

[NOACHUTEJIBHOE 3AMEUYAHUE

[lepeunicnenHoe Bbllle OOOPYJOBAHUE BCTYINAET B HENOCPEACTBEHHBIH KOHTAKT C
TexHosorudeckuM razoMm UFg uiam HenmocpeacTBeHHO ynpaBisieT paboTol HeHTpudyr
U MIPOXOKAECHUEM Tra3a OT HEeHTpU(yTH K HeHTpudyre U U3 Kackajaa B Kacka.

Kopposzuectoitkue k UF¢ Marepranbl BKIIOYAIOT HEPKABEIOUIYIO CTajlb, aTlOMUHUM,
AIIFOMUHHEBBIE CIUIaBbl, HUKEIIb WIH CILIaBbl, cojepsxaiue 60% u 6onee HUKEIS.

CrnenuajbHO npeaHasHa4Y€¢HHbIC UJIH MOATOTOBJICHHbIC CﬁOpKI/I U KOMIIOHEHTbI
AJISA UCIIOJIB30BaHMs IMPHU Fa30IlI/I(1)(l)y3I/IOHHOM oﬁorame}mn

BBOJHOE 3AMEYAHUE

I[Mpu razomuddy3noHHOM MeTone pasfefieHHs HM30TONOB ypaHa OCHOBHOMU
TEXHOJIOTUYECKON COOPKOH SIBIISIETCS] CIIEUABHBIA MOPUCTHIN ra3oanddy3noHHBINA
Oapbep, TEMII0OOOMEHHUK I OXJIAKIEHHUS raza (KOTOpBIM HarpeBaeTcs B Ipoliecce
CKaTuf), YIUIOTHUTENbHBIE KJalaHbl M PEryJupyIOLIMe KIalaHbl, a Takke
TpyOonpoBoasl.  Ilockombky B ra3oaud@y3MOHHONW TEXHOJOTUH HCIOIb3YeTCs
mectudropucteiii ypan (UFg), Bce obopynoBanue, TpyOONpoBOJbl M MOBEPXHOCTU
M3MEPUTENIbHBIX NPUOOPOB (KOTOPHIE BCTYHAalOT B KOHTAaKT C Ta30M) JOJIKHBI
M3rOTaBIIMBATHCSA U3 MATEPUAIIOB, COXPAHSIOUMX CcTaOMiIbHOCTh npu KoHTakTe ¢ UFs.
lazomuddysnonHass ycTaHOBKAa COCTOMT M3 psAga TakuX cOOpPOK, TaK dYTO MX
KOJIMYECTBO MOXKET OBbITh BayKHBIM [TOKA3aTeJIeM KOHEUHOTO MTpeIHa3HAYEHUSI.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

I'azonn¢¢ysuonnnie dapbepsbl

a) CpoenuaJbHO IIpeIHA3HAYEHHBIE WM IOATOTOBJICHHBIE TOHKHE, IIOPUCTHIE
¢uibTpHI ¢ pasmepom mop 100-1000-A (anrcTpem), Tommusoi 5 mm (0,2 mroiima) umm
MeHbIlle, a g TpyOuaTeix (opm amamerpom 25 MM (1 m10iiM) WM MEHBIIE,
U3TOTOBJIEHHBIE U3 METAIMYECKHUX, MOJUMEPHBIX WIH KEPAMHUUYECKHUX MaTEpUasIOB,

koppozuectoikux Kk UFg, n

b) cmenuasbHO TOATOTOBJICHHBIC COCAMHEHUWS WM TOPOUIKH JUIST W3TOTOBIICHHS
TakuX GWIbTpoB. Takwe COCAMHEHUS W TOPOIIKH BKIIOYAIOT HHUKEIh WMJIM CIUIABHI,
comepxkame 60% wim Oosiee HHKeNs, OKcHI amoMuHus win croiikue k UFg
MTOJIHOCTBIO (PTOPUPOBAHHBIC YTICBOJOPOAHBIE TOIUMEPHI ¢ 4uCcTOTOM 99,9% wimn
Ooree, pazmepoM dactuil MeHee 10 MKM W BBICOKOH OJHOPOIHOCTBIO YACTHI] TIO
KpynHOCTH, KOTOPBIC CIICIINAJIBHO IIOATOTOBJICHBI JJIS HU3IroTOBJICHUSA

ra3oaudy3noHHBIX OapHEPOB.
Kameps! 1udpysopos

CrneunanbHO IpeIHa3HauYEHHbIE WIH HOJIFOTOBJICHHBIE repMETUYHbIE
MWIMHAPUYEcKre cocyabl auamerpom Oonee 300 mm (12 mroiiMoB) U anmuHO#N Oonee
900 MM (35 nr0iMOB), WIIH IPSMOYTOJIBHBIE COCY/IbI CPABHUMBIX Pa3MepOB, UMEIOINE
OJIMH BITyCKHOM M JIBa BBIIIYCKHBIX MAaTpyOKa, TUaMETp KaXKIA0ro U3 KoTopbix Oosee 50
MM (2 [mroiima), A ToMemeHus B HUX  Tasoauddy3noHHBIX  Oapbepos,
M3rOTOBJIEHHBIE U3 CTOMKUX K UFs mMaTepuanoB win 3alUMIICHHBIE NOKPBITHEM W3
HUX, U TpEeJHAa3HAUEHHBIE ISl YCTAaHOBKM B TOPU30HTAJIBHOM WM BEPTHKAIBHOM

MOJIOXKEHHUU.
Komnipeccopsl 1 ra3oayBKu

CrienpanbHO TIpEIHA3HAYCHHBIC WJIM MOATOTOBJICHHBIE OCEBBIC, IEHTPOOCSKHBIC WU
00BbEMHBIE KOMIIPECCOPBI, WM Ta30JyBKH C MPOU3BOAUTEIHHOCTHI0 Ha BCOCE
1 M°/MuH win Gonee UF¢ 1 ¢ maBieHHEM Ha BBIXOJE IO HECKOJLKMX coTeH Klla
(100 dbyHT/KB. mMIOMIM), TIpeTHA3HAYCHHBIC JUIS JIOJTOBPEMEHHOM OJKCIUTyaTallidl B
cpene UFg ¢ amekTtponBuraTesieM COOTBETCTBYIOIICH MOIIHOCTH WM 03 Hero, a
TaK)Ke OTJEIbHBIE COOPKU TAKUX KOMIIPECCOPOB M Ta30/IyBOK. ITH KOMIIPECCOPHI U
ra3ofyBKU UMEIOT repenaj aaBiaeHus ot 2:1 10 6:1 1 U3roTaBIMBarOTCS U3 CTOMKUX K

UF¢ maTepuanoB Wiy MOKPbIBAIOTCS UMH.
YnjoTHeHNsI BpAIIAIOIIMXCS BAJIOB

CrnenuaibHO TpeIHAa3HAYCHHBIC WJIM TOATOTOBJICHHBIE BaKyyMHBIC YIUIOTHEHUS,
YCTAaHOBJICHHBIC HAa CTOPOHE TMOJIaYd M Ha CTOPOHE BBIXOJA MJisi YIUIOTHEHUS Baja,
COCIMHSIIOIIETO POTOP KOMIIPECcCcOpa WM Ta30/lyBKH C IPUBOJAHBIM JIBUTATENIEM, C TEM
9TOOBI 00ECIeYNTh HANEKHYI0 TEePMETH3ALUI0, TPEIOTBPAIIAIONIYI0 HATCKaHHE
BO3[yXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM I'a30yBKH, KOTOpasl HAIOJIHEHA
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5.3.5.

54.

UFs. Takue ymioTHEHUST 00BIYHO MPOEKTUPYIOTCS Ha CKOPOCTh HaTeKaHUs OydepHOro
rasa mexee 1000 cv’/mus (60 mroiiv’/MuH).

TenmmoooMeHHUKH A oxJaxkaenusa UFg

CrenuanbHO  NpegHa3HAuUEHHbIE  WJIM  MOATOTOBJICHHBIE  TEIUIOOOMEHHUKH,
n3rotoBieHHbIE U3 cTOUKNX K UF¢ MaTepuanoB WM NOKPHITHIE UMU (32 UCKITFOUEHUEM
HEpXKaBeIoIeH CTaln), WIM MEIbl0, WIM JIIOOBIM COYETAaHHEM O3THUX METAUIOB U
pacCcYuTaHHBIE HAa CKOPOCTb M3MEHEHHs NABJICHMS, ONPEACISIONIETO YTEUKy, MEHEE
10 ITa (0,0015 ¢ynt/xB. mroitm) B uac npu nepenaze aasienus 100 kIla (15 ¢yHT/KB.
JTIOIM).

CneuuajbHO mNpeJHA3HAYEHHbIE WJIM TOATOTOBJIEHHbIe BCIOMOraTejlbHbIE
CHCTeMbl, 00Opy/IO0BaHHE M KOMIOHEHTHI JJsi HCHOJb30BAHUS  TPH
razonnu¢@y3uoHHoOM oHorameHuu

BBOJHOE 3AMEYAHUE

BcmomorarenbHbie cucTeMbl, 000pyTIOBaHWE W KOMITOHEHTHI IS Ta30i(Py3MOHHBIX
YCTAaHOBOK TIO0  OOOTAIICHWIO TPEACTABISAIOT CO0OM  CHCTEMBI  YCTaHOBKH,
HeoOxoaumele i mogaun UFg B razoanddysnonnyro cOopKy, st CBA3H OTAEITBHBIX
cOOpok Mexay coboil u o00pa3oBaHMA KacKaloB (MM CTyHEHEH) C LEeJbIo
MOCTETIEHHOT'0 JIOCTH)KEHUSI 00Jiee BHICOKOTO 00OralleHusl U U3BjeYeHus "mpoaykra"
n "xBoctoB" UF¢ m3 mud@dy3noHHBIX KackaloB. BBHIY BBICOKOMHEPIIMOHHBIX
XapaKTepUCTHK TU(PPY3MOHHBIX KACKAI0B JIF000E MpephiBaHuEe X pabOThI, 0COOEHHO
WX OCTaHOBKAa, NPUBOJAT K Cepbe3HbIM mociencTtBusaM.  CreqoBarenbHO, Ha
ra3oquQy3uoHHON yCTaHOBKE Ba)KHOE 3HAYCHHE HMEIOT CTPOTO€ M TOCTOSHHOE
MoJJepKaHue BaKyyMa BO BCEX TEXHOJIOTMUYECKUX CUCTEMAaX, aBTOMaTH4eCKas 3aIiuTa
OT aBapuil ¥ TOYHOE aBTOMATHUECKOE PETYJIMPOBaHNE NTOTOKa ra3za. Bee aTo mpuBoauT
K HEOOXOAMMOCTH OCHAIICHUS YCTAaHOBKH OOJBIIUM KOJHMYECTBOM CIEIHATBHBIX

U3MEPUTEIIBHBIX, PETYJIUPYIOIIMX U YIPABIIOIINX CUCTEM.

O6bryno UF¢ wucmapsiercs W3 IMIMHAPOB, TMOMEMIEHHBIX BHYTPH AaBTOKIJIABOB, U
mojiaeTcsi B ra3000pa3Hoii ¢popMe K BXOJIHBIM TOYKAM Uepe3 CHUCTEMY KOJIJIEKTOPHBIX
TpyOomnpoBoaoB kackaga. "[Ipoaykt" u "xBoctel" UFs, mocTynaromiye U3 BBIXOIHBIX
TOYEK B BHJE Ta3000pa3HBIX MOTOKOB, MPOXOIAT Yepe3 CUCTEMY KOJIJIEKTOPHBIX
TpyOONpPOBOJOB Kackaga JHOO K XOJOJHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM
CTaHIMsIM, TAe Tra3o00pa3Hbii moTok UFg cxmkaeTcs u 3areM MoOMeIIaeTcss B
COOTBETCTBYIOIIME KOHTEHHEPHI ISl TPAHCIIOPTUPOBKU MM XpaHeHHs. [lockombky
razonuddy3roHHas yCTaHOBKAa MO OOOTAIIEHHUI0O HWMEET OOJBIIOe KOJIUYECTBO
razonudy3noHHBIX cOOpOK, COOpaHHBIX B KacKa/ibl, cOo3/1a10TCA
MHOTOKHJIOMETPOBBIE KOJIJIEKTOPHBIE TPYOOMPOBOBI KACKAA0B C ThICAYaAMHU CBApPHBIX
IIBOB, MPUYEM CXEMa OCHOBHOI YacTH MX COEIMHEHH MHOTOKPATHO MOBTOPSIETCA.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

OObopynoBaHHe, KOMIIOHEHTBI W CHCTEMBI TPYOOINPOBOJIOB H3TOTABIMBAIOTCA C
cOOJTI0ICHHEM BBICOKHX TPEOOBAaHMI K BAaKYyM-TUIOTHOCTH M YUCTOTE 0OPaOOTKH.

Cucrembl nogayu/cucreMsbl 0TBOAA ""poaykra' u '"'xBocToB"

CrenanbHO TIpeHa3HAYCHHBIC WM TTOATOTOBIICHHBIE TEXHOJIOTUYECKHE CHCTEMBI,
criocoOHble pabotare mpu npasienun 300 [1a (45 ¢yHT/KB. AroWM) WM MeEHee,
BKITIOYAsI:

MUTAIOIINE ABTOKJIABBI (WM CHUCTEMbI), Ucnojb3yembie st moaaun UFg B

razoauQy3MoHHbIE KacKa/bl;

JecyOnmMMaTophl (MM XOJIOHBIC JIOBYIIKH), UCIOJIB3YEMBbIC IS BHIBSIACHHUS
UFs u3 razonndpy3noHHBIX KaCKaJIOB;

ctanuuu cxxmxenus, rae UFg B ra3o00pa3Hoii hopMe 13 Kackaja COKMMaeTcs U
OXJIAXKIAETCS JI0 YKUIKOI'O COCTOSHHUS,

cTaHIMU "mipoaykTa" uinum "XBocToB", ncnosib3yeMble A nepemernenus UFq B

KOHTEHHEPHI.
CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOI0B

CHGHI/I&J’IBHO NpCeAHa3HAUYCHHLIC WJIM MOATOTOBJICHHBIC CHUCTCMBI TPY6OHpOBOI[OB u
CHCTEMBI KOJUIEKTOpOB Uit ynepkanust UFs BHyTpHu ra3zonudy3moHHBIX KacKaJoB.
Ora ceTh TPYOOMPOBOIOB OOBIYHO MPEICTABISIET COOOW cHucTeMy C "MBOWHBIM"
KOJIJICKTOPOM, TJI€ KaX/1ask ST9eliKa COSMHEHA C KaXKIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cucTeMbl

a) CpoenuaibHO NpeJHA3HAYECHHBIE WM TOJATOTOBJIEHHBIE KpPYIHBbIE BaKyyMHbIE
MarucTpajy, BaKyyMHbIE KOJUIEKTOPBI U BaKyyMHBIE HACOCBHI IIPOU3BOAMTEIBHOCTHIO

5 m’/vun (175 byt /Mum) nmm Goree.

b) BaxyymHbIe HacOChI, ClIeIMAIbHO MPEAHA3HAYEHHBIE ISl pabOThl B cofieprKalien
UF¢ atmocdepe 1 U3roTOBJIECHHBIE U3 ATIOMUHUS, HUKENS WU CIUIaBOB, COJEPKAIIUX
6onee 60% HuUKens WIM TOKPHITHIE HMH.  OTH HAcoChl MOTYT OBITb WU
pPOTAllMOHHBIMH,  WJIM  TMOPUIHEBBIMM,  MOTYT  HMETh  BBITECHAIOIIUE U
¢dTOopHCTOYINIEpOIHbIE YIUIOTHEHHUs, a Takke B HUX MOIYT HPUCYTCTBOBATh
crienManbHble paboune KUAKOCTH.

CneunuajbHble CTONOPHBbIE U PeryJHPYIOIIHe KIalaHbl

CnenuanbHO NMpeJHA3HAUYCHHBIE WU MOATOTOBJICHHBIE PYYHbBIE WM aBTOMAaTUYECKHE
CTOTIOPHBIE W PETyIHPYIOMIME KiamaHbl CUIL(OHHOTO THIA, HM3TOTOBICHHBIE U3
ctoiikux k UFg marepuanos, nuamerpom ot 40 go 1500 mm (1,5 go 59 mroitmoB) ans
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5.4.5.

5.5.

YCTAHOBKM B OCHOBHBIX M BCIIOMOTATENIbHBIX CHCTeMax ra3oaudQy3nOHHBIX
YCTAaHOBOK IO 00OTaIEHUIO.

Macc-cnnekTpoMeTpbl/ucTouHUKH HOHOB Uit UF

CrneuuanbHO  MpeJHa3HAUEHHbIE WM [OATOTOBJICHHbIE  MAarHUTHBIE WU
KBaJPYIIOJIbHBIC MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MTPOU3BOIUTE MPSAMOI 0TOOp MPoo
nojaBaeMor wmacchl, '"mpoaykrta" wim "XBOcTOB" u3 ra3oBbix MnoTokoB UF¢ u
o0Jaaronye MoJIHBIM HAOOpOM CIIETYIONINX XapaKTePUCTHK:

1. ynenmpHas paspelraromas CriocoOHOCTh 10 Macce cBbie 320;

2. COACPIKAT MCTOYHHUKHU HOHOB, M3IOTOBJICHHBIC M3 HHXpOMA WJIM MOHCIA WA

3aIUIIEHHBIE TTOKPHITUEM U3 HUX, WU HUKEITUPOBAHHBIC,

3. conep)KaT MOHMU3AIMOHHBIE HCTOUYHUKU C OOMOAPIUPOBKOMN IIEKTPOHAMU;
4.  copepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO AJIi H30TOIHOTO aHAIU3a.
[NOACHUTEJIbBHOE 3AMEUYAHUE

[lepeuncnennoe Bbllle 00OPYAOBAaHHWE BCTYINAET B HEMOCPEACTBEHHBIM KOHTAaKT ¢
texHonoruueckuM razoM UFs, 1100 HEmocpeACTBEHHO peryaupyeT MOTOK B Ipeenax
Kackaja. Bce MOBEPXHOCTH, KOTOpPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTMYECKUM
ra3oM, [EeJINKOM M3TrOTaBIMBAIOTCS U3 CTOMKUX K UFs MaTepHaioB WIIM OKPBIBAIOTCS
umu. [l meneil pasnenoB, OTHOCAIIMXCS K Ta30Au(@y3HOHHBIM yCTpPOHCTBaM,
Marepuaibl, kopposuectonkue K UFq, BKIIFOYaIOT HEPKABEIOULYIO CTallb, aTFOMUHUM,
QIIOMUHMEBBIE CIUIaBbl, OKCHJI aJTIOMUHUS, HUKEJIb WIM CIUIaBbl, conepkamue 60%
i Oomnee Hukens, a Takke croikne K UFg momHOCTBIO (TOpHpPOBAaHHBIC
YTIEBOIOPOAHBIE TOJTUMEPHI.

CrnenuajabHO MpeaHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI, 000py/10BaHUE
U KOMIIOHEHTHI [JIsi MCHOJbH30BAHHS HA YCTAHOBKAX Aa’POIHHAMHYECKOTO
o0oramieHus.

BBOJHOE 3AMEYAHUE

B mporueccax aspoanHamuyeckoro oboramieHusi cMech razooopasznoro UFg u nerkoro
ra3za (BOJOpOJ WJIM TeNui) CKUMAETCS U 3aT€M IPOIYyCKaeTcs 4Yepe3 pasielisolne
3JIEMEHTBI, B KOTOPBIX U30TOIHOE Pa3ACIICHUE 3aBEPIIACTCS OCPEACTBOM MOJTYYEHHUS
OONBIINX IIEHTPOOEKHBIX CHJI 110 TEOMETPUU KPHUBOJMHEHHON CTEHKH. Y CIICIIHO
pa3paboTaHbl /1Ba IpoLEcca 3TOr0 TUMA: IPOLECC COIUIOBOTO pa3JieleHUs U MpoLece
BUXpeBOM TpyOku. [l o0oMX MpOIECCOB OCHOBHBIMM KOMIIOHEHTAMM KackKaja
pasfeneHus  SABISAIOTCS LMIMHAPUYECKUE KOpIyca, B KOTOPBIX pa3MELIEHBI
CrielMaIbHbIC PA3JCIUTEIbHBIE AIEMEHTHI (COIUIa WJIM BUXPEBBIE TPYOKH), ra30BbIC
KOMIIPECCOPHI U TEIUIOOOMEHHUKH IS YIalIeHHUs 00pa3yIoLerocs Mpyu C:kKaTuu TeIua.
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5.5.1.

5.5.2.

Jlyig aspoauHaAMUYECKHX YCTaHOBOK TpeOyeTcsl LENbli psall TakKUX KacKa/loB, TaK 4YTO
X KOJMYECTBO MOXKET CIY>KUTh Ba)KHBIM yKa3aTelleM KOHEYHOTO HCIIOJIb30BAHUS.
[Tockonbky B aspoauHaMu4eckoM Iporecce ucnonbzyercs UFg, MOBEpXHOCTH BCETO
000opyI0BaHUs, TPYOOIPOBOJAOB M M3MEPHUTEIBHBIX MPHUOOPOB (KOTOPHIE BCTYIAIOT B
KOHTakT C Ta30M) JOJDKHBI HW3TOTaBIMBAaThCA M3 MAaTEpPHalIOB, COXPaHSIOIINX
ycToHYuBOCTh NpH KOHTaKkTe ¢ UF.

I[NHOACHUTEJIBHOE 3AMEYAHUE

[lepeunciieHHbIE B HACTOSIEM pa3feie SJIEMEHThl BCTYMAIOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHojorudeckum razom UF¢ 1100 HEMOCPECTBEHHO PETYIUPYIOT MOTOK B
npejenax Kackaja. Bce mnoBepxHOCTH, KOTOpbIE BCTYMalOT B KOHTAKT C
TEXHOJOTHUYECKHUM Ta30M, LIEJIMKOM U3roTaBIuBarOTCsA U3 cTtokux kK UF¢ maTepuanon
WM 3alIMIICHbl TOKPBITHEM W3 TaKUX MaTEepUAIOB. [ns  weneit pasznena,
OTHOCSIIIETOCS] K AJIEMEHTaM a’pOJMHAMUYCCKOTO 00OTaIIeHUsI, KOPPO3ZHECTOMKUE K
UF¢ matepuanbl BKIIOYAIOT MEb, HEP’KABEIOIYIO CTajlb, AJIIOMUHUMN, aTFOMUHHUEBBIC
CIUIaBbl, HUKEJb UJIK CILIaBhI, coaepxaiire 60% wmim 6osee HUKENA, a TAKKE CTOMKHE

K UF¢ MotHOCTBIO (PTOPHPOBAHHBIE YTIIEBOAOPOIHBIEC TTOTUMEPHI.
Pa3aesmresbHBIE COMJIA

CrienpanbHO TpeJHA3HAYCHHBIC WM MOATOTOBJICHHBIC pa3eIUTEIbHBIC COIIa U MX
cOoopku. PasmenurenpHBIC COIIA COCTOSAT W3 IISJICBHIIHBIX H30THYTHIX KaHAJIOB C
paamycom u3ruba mernee 1 mm (006sraHO ot 0,1 10 0,05 MM), KOppo3uecToiikux k UFg,
M UMEIONUX BHYTPCHHIOI DPEXYIIYI0 KPOMKY, KOTOpas pasfeisieT MPOTEKAFOIIUN
Yyepes3 COIUIo Ta3 Ha JABe (paKiuH.

Buxpessbie TpyOkH

CrenuanbHO MpeJHAa3HAYEHHBbIE WM TOJATOTOBJIEHHBIE BHUXpEBbIE TPYOKHM M HX
cObopku. BuxpeBbie TpyOKH UMEIOT IMIIMHAPUYECKYIO WIH KOHYCO00pa3Hyto (opmy,
W3TOTOBJICHBI U3 KOPpo3uecTonkux kK UFq MaTepuanoB Win 3alUIIEHBI IOKPBITHEM U3
TaKUX MaTepuajoB M UMEIOT auameTp oT 0,5 cM 10 4 ¢M IpU OTHOLIEHUH JJIMHBI K
muametrpy 20:1 win MeHee, a TakKe OJHO WIM 0Oo0Jiee TaHICHIMAJIbHOE BXOIHOE
oTrBepcTHe. TpyOKH MOTYT OBITH OCHAILEHBI OTBOJJAMH COIJIOBOTO THIA HAa OJIHOM HJIU
Ha 000MX KOHI[aX.

[NHOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenbHbIM ra3 MocTynaeT B BUXPEBYIO TPyOKy MO KacaTEIbHON C OJAHOIO KOHIIA
WM 4CPpEe3 3aKPYyUHBAIOMIMC JIOIIATKU HJIKW YCPE3 MHOTOYMUCICHHBIC TAHTI'CHIUMAJIbHBIC

BXOAHBIC OTBEPCTUA BAOJIb TPY6KI/I
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

KoMnipeccopsbl 1 ra3onyBKu

CrenanbHO NpenHa3HAuYE€HHBIC WIM TOATOTOBJICHHBIE OCEBBIC, IEHTPU(DYKHBIC HITU
00BbEMHBIE KOMIIPECCOPHI MIIN Ta30yBKH, U3TOTOBJICHHbIE U3 KOoppo3uecTorknx kK UFg
MaTepuaigoB, HWIM  3aAl[UIICHHBIE  IIOKPBITUEM M3  TaKUX  MaTepuasos,
IPOM3BOIUTEIBHOCTBIO Ha BXOZE 2 M>/MuH win Goree cmecn UFy 1 Hecymero rasa
(BOZIOpOA MM TeNnuid).

I[NOACHUTEJIBHOE 3AMEYAHUE
Taxue koMIpeccopsl M ra30lyBKH 00bIYHO UMEIOT nepenan aasieHus ot 1,2:1 no 6:1.
Y10THeHUsI BPAIIAIOIIKMXCS BATOB

CHGI_II/IaJ'ILHO MNpEaAHAa3HAYCHHBIC HWJIM IMOATOTOBJICHHBIC YINUIOTHCHHSA BpAllarOIINXCA
BaJIOB, YCTAHOBJICHHBIC HAa CTOPOHC IOAA4YU W HA CTOPOHC BBIXOJA IJIA YIUUIOTHCHHSA
BaJla, COCIHUHAIOLICTO POTOP KOMIIpECCOpPa HJIU POTOP Ta30AYBKH C IIPUBOIAHBIM
ABUI'aTCIICM, C TEM 9TOOBI 00ecrneyuThb HAACKHYIO repmMeTu3anulo,
OpeaOoTBPAIIAOINY0 BBIXOJA TEXHOJIOTHUYCECKOI'O ra3da HJIKM HATCKAHUC BO3AyXa HWIIN
YIUIOTHAKOWICTO I'a3a BO BHYTPCHHIOKO KaMEpPYy KOMIIPpECCOpPa WJIN I'a304YBKU, KOTOpasd
3anojiHeHa cMechbio UFg u HECYHICTO ra3a.

Ten1000MEeHHHKH JJI OXJIAKICHHUS ra3a

CHCI_II/IaJ'ILHO npeAHA3HAUCHHBIC nimn IIOATrOTOBJICHHBIC TCHJIOO6MCHHI/IKI/I,
HU3TrOTOBJICHHBIC M3 KOppOSHGCTOI’IKHX k UFg MaTCepraJIOB WJIHW 3allUIICHHBIC
TIOKPBITUEM U3 TAKHUX MATCPUATIOB.

Koxyxu pa3ensiioniux 3J1eMeHTOB

CHGI_II/IaJ'ILHO NpEeAHA3HAYCHHBIC HWJIM IIOATOTOBJICHHBIC KOXYXU Pa3aCiIAOIINX
QJICMCHTOB, H3I'OTOBJICHHBIC H3 KOppOSHeCTOﬁKHX k UFq MaTepruajIoOB WA
3aIUIICHHBIX IMOKPBITUECM M3 TAKUX MATCPHUAIIOB, AJIA IMOMCIICHHA B HUX BHUXPCBLIX
pr6OK HJIN pa3aCIIMTCIIbHBIX COIICII.

[NOACHUTEJIBHOE 3AMEUYAHUE

OTH KOKYXHU MOTYT MPEACTAaBIATh COOON UIMHAPHUUECKUE KaMephl TUaMeTpoM Ooliee
300 mm u muHON Gonee 900 MM MU TIPSIMOYTOJIbHBIE KaMephl CPABHUMBIX pa3MepOB
U MOTYT OBITh IPEJHA3HAYECHBI AJI1 YCTAHOBKHM B TOPU3OHTAIBHOM WJIM BEPTUKAIBHOM
MOJIOKEHHH.

Cucrembl mogaun/cucremMbl 0TBO/AA "'mpoaykra' u '""xBocToB"

CHCI_II/IaJ'ILHO MNpEeAHA3HAYCHHBIC HWJIM TOATOTOBJICHHBIC TCXHOJIOTHUYCCKUC CUCTCMbI
nimn O60py,Z[OBaHI/IC JIIA 000TaTUTEIBHBIX YCTaHOBOK, HU3TrOTOBJICHHBIC us3
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5.5.8.

5.5.9.

5.5.10.

koppo3uecToiiknx k UFg maTepuanoB WiIM 3alIUMIIEHHBIX MOKPBITUEM W3 TAKUX
MaTepHaoB, BKIIOYAIOIIUE:

a) MUTAIOLIKE ABTOKJIABBI, IEYH WJIM CUCTEMBI, UCIIOIb3yeMble Wi nogaun UFe miist

mpoiiecca o0oranieHus;

b)  nmecybmumaropsl (MM XOJIOAHBIC JIOBYIIKH), HMCIIOJIB3YEMBIE JIJISi BBIBEICHHS
Harperoro UFs u3 mporiecca oborarieHust s mocieayoniero nepeMernieHus;

C) CTaHIIUU OTBCPIKACHUA HUIIN CXKMUIKCHHA, UCIIOJIB3YCMbBIC IJId BBIBCACHUA UF6 us3

nporiecca odoramieHust myreM cxatus u nepeBoja UFg B )KUIKYIO M TBEPAYIO
dopmy;

d) cranmum "nmpoxykra" uiam "XBocTOB", Mcnoab3dyemble s nepemenienuss UFq B

KOHTEHHEPHI.
CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOI0B

CreuuanbHO NpelHAa3HAYEHHbIE WM IOATOTOBIEHHBIE CHCTEMbl KOJIJIEKTOPHBIX
TpyOONpPOBOJOB, H3rOTOBIEHHBbIE U3 Kopposuectokux k UFg MarepuanoB wuiun
3allMIICHHbIE TOKPBITUEM M3 TakUX Matepuanos, ans yaepxkanus UFs BHyTpu
a’pOIMHAMUYECKUX KackaloB. OJTa CeTh TPyOONpPOBOAOB OOBIYHO MPEACTaBISAET
co0oil cuctemy c "HBOMHBIM" KOJUIEKTOPOM, TJ€ KaKIbld KackaJl WM Tpymnmna
KAaCKa/I0B COEIMHEHBI C KaXIbIM U3 KOJJIEKTOPOB.

BaKyyMHble CHUCTEMbI U HACOCBI

a) CHCIII/IB.J'II)HO NpECaAHAa3HAYCHHBIC WM TIOATOTOBJICHHBIC BAaKYYMHBIC CHUCTCMBI,
IIPOM3BOIUTEIBHOCTBIO HAa BXOAE 5 M’/MHH HIIH OOJee, COCTOSIIUE M3 BAKYYMHBIX
M&FHCTpEU'IGfI, BAaKYYMHBIX KOJIJICKTOPOB M BAKYYMHBIX HACOCOB, U NIPCIHAZHAYCHHBIC
1Tt paboThl B cogeprkanux UFg ra3oBeIx cpenax.

b) BaKYYMHLIe HAaCOChI, CIICHHUAJIbHO NPCAHA3HAUCHHBIC HJIM TTOATOTOBJICHHBIC IJIA
paGOTH B COACPIKAIIUX UF¢ ra3zoBbix cpeaax U U3roTOBJICHHBIC U3 KOppOSHGCTOfIKHX
Kk UFg MaTCprUAJIOB WJIN 3allIUIICHHBIC IMOKPBITUCM H3 TAKUX MATCPHUAJIOB. B stux
HacoCax MOI'yT UCIIOJIBb30BATHCA (I)TOpI/ICTO—yTJ'IepO)IHHe YIUIOTHCHHUSA U CIICHUAJIBHBIC
pa6oqI/Ie KUJIKOCTH.

CneunuajbHble CTONOPHBbIE U PeryJHPYIOIIHe KIalaHbl

CrnenuanbHble IpeAHaA3HAYEHHBIE WIH MOArOTOBJIECHHBIE PYUYHbIEC UM aBTOMAaTUYECKUE
CTOTIOPHBIE W PETYIHPYIOMIME KiamaHbl CUIL(OHHOTO THIA, HM3TOTOBICHHBIE U3
Kopposuectoiikux k UFg maTepuanoB WM 3allMIIEHHbIE TOKPBITUEM H3 TaKUX
MarepuanoB, auamerpom oTr 40 go 1500 MM a7md MoOHTaka B OCHOBHBIX H
BCIIOMOTaTeNbHBIX CUCTEMaX YCTAHOBOK a3pOIMHAMUYECKOT0 000TaIeHusl.
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5.5.11. Macc-cnexkTpoMeTpbl/ucToUYHNKH HOHOB 151 UF,

CrneunanbHO  NpeJHa3HAYEHHbIE WM IOATOTOBJICHHBIE  MAarHUTHBIE WU
KBaJIpyHOJIbHbIE MACC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH MPAMOI 0TOOp Tpod
nmojaBaeMoN Maccel, "mpoaykra" wiM "XxBocToB" u3 ra3oBblx NoTokoB UFs u

o0Jaaromye moJHbEIM HAaOOPOM CIIEeIyIOIINX XapaKTePUCTHK:
1.  ynmenmpHas paspemniaromnias CmocoOOHOCTh 10 Macce cBhie 320;

2. COACPKAT HMCTOYHHUKHU HOHOB, HU3IOTOBJICHHBIC M3 HHUXpPOMA WJIW MOHCIA WA

3alUIIEHHBIC TOKPHITHEM U3 HUX, UM HUKEIUPOBAHHBIE;
3.  conep)KaT MOHM3AIMOHHBIE HCTOUYHUKU ¢ OOMOapIUPOBKOMN 3JIEKTPOHAMU;

4, COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYTO JJISI U30TOITHOT'O aHAJIN3A.

5.5.12. Cucrtemsl otaesienusi UFq oT Hecymero rasza

5.6.

CreuuanbHO TMpeAHA3HAUYEHHBIE WM TMOATOTOBICHHBIE TEXHOJOTUYECKHE CUCTEMBI
s otaenenust UFg oT Hecytero raza (Bogopo/ia Win Tenus).

[NOACHUTEJIBHOE 3AMEYAHUE

DTU cUCTEMBI MpeHa3HAUYCHBI Ui cokpanienus coaepkanusi UFg B Hecymiem raze 1o
OJIHOM YacCTH Ha MUJIJIMOH UM MEHEE U MOTYT BKIIIOUATh TaKOe 000PYJ0BaHME, KaK:

a)  KpHUOTEHHBbIE TEIUIOOOMEHHUKH M KPHOCEIapaTopbl, CIIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C win MeHee, uim

b)  GJOKH KPHOTEHHOTO OXJIAXKIEHUS, CIIOCOOHBIE CO31aBaTh TEMIIEPATYPhI
-120°C unu Menee, uau

c)  OJOKM pa3aenuTeNbHBIX COIEN WM BHXPEBBIX TpyOok s otaenenus UFq or
HECYILETO ra3a, WK

d)  xomomubie noBymku UFs, crnocoOHble co3maBath Temmeparypbl -20°C wiam
MEHee.

CnenuajJibHO NpeHA3HAYeHHbIE WIN MOATOTOBJICHHBbIE CHCTEMbI, 000pyA0BaHuUe
U KOMIIOHEHTHI JJIsl UCMOJIb30BAHUS HA YCTAHOBKAX XMMH4YECKOr0 O0OMeHa WJIH
HMOHOOOMEHHOI'0 000TalllCHUS

BBOJHOE 3AMEYAHUE

Hes3nauutenbnoe pas3iinuue MU30TOIIOB YpaHa II0 MACCEC IIPUBOAUT K HEOOJIBIITUM
HU3MCHCHUAM B PABHOBCCUN XUMHYCCKUX peaKI_II/II\/'I, KOTOPBIC MOTYT UCIIOJIB30BATHCA B
KaueCTBC OCHOBBI JIA Pa3dCJICHUA U30TOIIOB. YcnentHo pa3pa60TaH0 ABa IIponecca:
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5.6.1.

KUJKOCTHO-)KUJIKOCTHBI XMUMHYECKUH OOMEH ¢ TBEPIO-)KHJIKOCTHBIH HWOHHBINA
o0OMeH.

B mpomecce KHIKOCTHO-KHIKOCTHOTO XHMHYECKOT0O OOMEHa B TPOTHBOTOKE
MPOUCXOIUT B3aUMOJCHCTBUE HECMEUIMBAIOIIMXCA JKUAKHX (a3 (BOAHBIX WU
OpPraHUYeCKUX), YTO TMPHUBOAMT K J(P(PEeKTy KacKaAupOBaHUS ThICAY CTaaui
pasaenenus. Boanas aza cocTouT U3 XJI0pHUIa ypaHa B pacTBOPE COJITHOW KHCIIOTHI;
opranudeckass (asa COCTOUT W3 ODKCTpareHTa, COJAEPIKaIlero XJIOpHUJ ypaHa B
OpraHu4eckoM pactBopurene. KOHTaKTHBIMU (QHIBTPaMU B Pa3JEIUTEIILHOM KacKaJe
MOTYT SBISATBCS JKUAKOCTHO-)KMJKOCTHbIE OOMEHHBIE KOJIOHHBI (Takue, Kak
UMIIYJIbCHBIE KOJIOHHBI C CETUaTBIMHU TapeiKaMM) WM >KUJKOCTHBIE LIEHTpU(YKHBIE
KOHTaKkTHble (QuiubTpel. Ha 000MX KOHIAX pa3leNUTENBHOTO Kackala B LEIX
obecrieueHus pedirokca Ha KakJJOM KOHIIE HEOOXOAWMBbl XMMHUUYECKHE MPEBPAILECHUS
(okucieHue M BoOCCTaHOBJIEHHE). [J1aBHas 3ajaya KOHCTPYKLUMH COCTOUT B TOM,
YTOObI HE JOMYCTUTh 3arpsA3HEHUS] TEXHOJOTUUYECKUX MOTOKOB HEKOTOPHIMU MOHAMU
METaJUIOB. B CBS3M ¢ 3TUM HCHONB3YIOTCS IUIACTUKOBBIC, IOKPBITHIE IUIACTUKOM
(BKirOUass NpUMEHEHHE (TOPUPOBAHHBIX YIJIEBOJOPOJIHBIX TOJIMMEPOB) H/HIU
MOKPBITHIE CTEKJIOM KOJIOHHBI 1 TPYOOIIPOBOIBL.

B TBepao-KMIKOCTHOM HOHOOOMEHHOM Ipoliecce oOOoraiieHue JOCTUraercs
MOCPENICTBOM  aZcOpOIu/IecopOlMy  ypaHa Ha CIEUUAIBHOW, OYeHb OBICTPO
neicTByromeil HOHOOOMEHHOM cMouie WK ajacopbeHte. PacTBop ypaHa B COISTHOU
KHCJIOT€ U JPYyrMe XUMHUYECKHE pEeareHThl MPOIYCKAIOTCS uYepe3 LWIMHIPUYECKHE
0o0oraTuTeNbHbIE KOJIOHHBI, COJEp)Kalllue YIUIOTHEHHbIE ciou azacopOenta. s
MoJIIep KaHUsT HETIPEPBIBHOCTH Mpoliecca HEoOXoauMa cucTeMa peduiiokca B HEJsIX
BBICBOOOXKICHUSI ypaHa W3 afcopOeHTa OOpaTHO B JKUIKUH TOTOK, C TEM YTOOBI
MOXHO ObUTO coOpatrh "mpoaykT' u "XBOCTHI". DTO [IOCTUTAEeTCsl MyTeM
WCTIOJIB30BAHUS TOIXOAAIINX XHUMHUYECKHX PEAarceHTOB BOCCTAHOBJICHUS/OKUCICHHS,
KOTOpBIE€ TOJHOCTBIO PETEHEPUPYIOTCS B PA3AEIbHBIX BHEUIHUX METJISIX U KOTOpHIE
MOTYT YaCTMYHO PET€HEPUPOBATHCS B CAMMX M30TOMHBIX Pa3AeIUTENIbHBIX KOJIOHHAX.
[IpucyTcTBUE B Tmpoliecce TOPSYMX KOHLIEHTPUPOBAHHBIX PACTBOPOB  COJISIHOM
KHCIIOTBI TpeOyeT, uToObl 000pyAOBaHHE OBLIO HU3rOTOBIEHO W3 CHEIHAIbHBIX
KOPPO3UECTOMKNX MaTEPUajIOB UM 3AIIUIIEHO MOKPHITUEM U3 TAKUX MAaTEPUAJIOB.

KUAKOCTHO-KUIKOCTHbIE 00MEHHbIE€ KOJTOHHbI (XUMHYECKHA 00MeH)

[IpoTHBOTOUYHBIE ~ >KUIKOCTHO-)KMJIKOCTHbIE =~ OOMEHHBIE  KOJIOHHBI,  HMEIOIINe
MEeXaHUYECKUI CHIIOBOW BBOJ (T.€. UMITYJIbCHBIE KOJIOHHBI C CETYAaThIMU TapeiKaMH,
KOJIOHHBI C TapejKaMH, COBEPIIAIOLUIMMU BO3BPATHO IMOCTYNATENbHbIE IBMKEHUS, U
KOJIOHHBI €  BHYTPEHHUMH  TYpOMHHBIMM  CMECHUTEISIMM),  CIELHAIBHO
IpeJHa3HauYeHHbIE WM MOATOTOBICHHbIE JUIsl 0OOTaIleHUsl ypaHa ¢ MCIIOJIb30BaHUEM
mporecca  XMMHUYECKOro  OOMEHa. JUis  KOppO3MOHHOM  yCTOMYMBOCTH K
KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISIHOM KUCJIOTHI 3TU KOJOHHBI U MX BHYTPEHHHUE
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5.6.2.

5.6.3.

KOMITOHEHTBI M3TOTOBJIEHBI M3 MOIXOSIINX TUIACTUKOBBIX MaTEpHUaoB (TaKUX, Kak
(TOpUpOBaHHbIE YTJIEBOJOPOJHBIE TMOJMMEpPbI) WM CTEKJIa WIA 3alldlIeHbI
MOKPBITHEM M3 Takux maTepuasnioB. KolloHHBI cripoekTHpoBaHbl Ha KopoTkoe (30
CEKyH/I WJIM MEHee) BpeMsl IPOXOKICHHS B KacKaje.

HenTpudy:xkuble :KUAKOCTHO-KHIKOCTHbIE KOHTAKTHbIE (PUIbTPHI (XUMHYECKUH
00MeH)

HentpudyxHble KUIKOCTHO-KHUIKOCTHbIE KOHTAKTHbIE (MIBTPBI, CHELHAIBHO
npeaHa3sHauYeHHbBIE WJIM MMOATOTOBIICHHBIE IS OOOTAIICHUSI YpaHa ¢ MCIIOJIb30BaHHEM
mporiecca XMMHUYECKOro oOMeHa. B Takux KOHTaKTHBIX (QHIBTPax HCIOIb3YeTCs
BpallleHHE JUIsl IOJYyYEHUs] OPraHMUECKHUX U KUAKUX MOTOKOB, a 3aTEM LEHTPOOE)KHas
cuna ans paszaeneHus ¢as. o KOppO3HMOHHOW CTOMKOCTH K KOHLIEHTPUPOBAHHBIM
pacTBOpaM  COJISHOM KHCJIOThl KOHTaKTHble (WIBTPHl HM3rOTaBIMBAIOTCS U3
COOTBETCTBYIOIIMX IUIACTUKOBBIX MaTepHalioB (TakWx, Kak (QTOpUpOBaHHBIE
YTJIE€BOIOPOAHBIE TOJUMEPDI) WIIN MOKPBIBAIOTCS UMU WM cTekiIoM. LleHTpudyxHbie
KOHTaKTHBIE (PUIIBTPBI CIIPOCKTHPOBAHBI Ha KOpoTKoe (30 cexyHI mim MeHee) BpeMs
MIPOXOKACHUSI B KacKase.

Cucrembl 1 000pyaoBaHHe 1JIs1 BOCCTAHOBJICHUS] YPaHA (XMMHYECKHIT 00MeH)

a) CnenuanbHO MpeHa3HAYCHHBIC WIn MOATOTOBJICHHBIE STUCUKH
ANIEKTPOXMMUYECKOTO BOCCTAHOBJICHUS IS BOCCTAHOBJICHUS YpaHa U3 OJHOTO
BAJICHTHOTO COCTOSHHSI B JIpPyroe B IIEJIIX OOOTAIleHUs ypaHa C HCIOJb30BaHUEM
mporecca XUMUIeckoro oOMeHa. Marepuaibl sueek, HaXOMSAIIUECs B KOHTAKTe C
TEXHOJIOTMYECKUMH  PacTBOpPAMH,  JIOJDKHBI ~ OBITh ~ KOPPO3HUECTOUKHMH K

KOHIICHTPUPOBAHHBIM PacTBOpPaM COJITHOW KMCIIOTHI.
[NHOACHUTEJIBHOE 3AMEYAHUE

KaromHbpIii OTCEK SYCHKU JOJDKEH OBITh CIPOSKTUPOBAH TaKUM 0Opa3oM, YTOOBI
MIPEIOTBPATUTh TOBTOPHOE OKHUCIIEHHWE ypaHa 10 Oo0jee BBICOKOI'O BaJIEHTHOIO
coctositHus. [l yaepkaHus ypaHa B KaTOOHOM OTCEKE A4YEiiKa MOXKET HMETh
HETIPOHUIIAEMYI0 JHapparMeHHyl0 MeMOpaHy, W3TOTOBJICHHYIO W3 CIEIHAIBHOTO
KaTHOHHOOOMEHHOTO MaTepuana. Karoa COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO
MMPOBOJIHUKA, TAKOTO, KaK rpadur.

b) CHCHI/IaJ'IBHO MNpEaAHa3HAYCHHBIC WJIN IMMOATOTOBJICHHBIC CUCTEMBbI AJIS1 U3BJICHCHUSA
U+4 U3 OPraHUuvCCKOro IIOTOKa, PETryJUpPOBAHHA KOHOCHTpALIWUHW KHCIIOTBI W IJIA
3aIIOJIHCHUS SAYCCK DIICKTPOXUMHUYCCKOI'O BOCCTAHOBJICHHS Ha IPOHU3BOACTBCHHOM
BBIXOAC KaCKazaa.
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5.6.4.

5.6.5.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOSIT U3 000pPYAOBaHMS SKCTPAKLUU PACTBOPHUTENEM JJISi OTTOHKH
U™ u3 oprammueckoro motoka B JKHIKHI PACTBOP, OOOPYIOBAHMS BHITAPHBAHMS
W/WIA  IpYroro oO0OpyAOBaHHS Ui JOCTHIKCHHS PEryJIMPOBKH UM KOHTPOJIS
BOZOPOJHOTO TOKAa3aTels, a TaKKe HAaCOCOB WIM JAPYTMX YCTPOMCTB IEpeHoca A
3all0JIHEHUS SIYE€EK DIIEKTPOXMMHUYECKOrOo BOCCTaHOBIEHMA.  OcCHOBHasl 3ajada
KOHCTPYKIIMM COCTOUT B TOM, 4YTOOBI H30€XaTh 3arpsA3HEHHs IMOTOKA KUIKOCTU
MOHAMHU HEKOTOpbIX MeTaysioB. CleqoBaTesbHO, T€ YaCTH O00OPYAOBAaHHS CHCTEMBI,
KOTOpBIE HAXOIATCS B KOHTAKTE C TEXHOJOTMYECKHMM IOTOKOM, M3rOTaBIMBAKOTCS U3
COOTBETCTBYIOIIMX  MaTepuajoB  (TakuX, Kak  CTEKJIO,  (PTOpUPOBAaHHBIE
YIJIEBOAOPOAHBIE TOJMMEpPHI, Cyiabpar mnonudeHwna, cyiabGoH mnonudpupa u
MIPOMMUTAHHBINA CMOJION rpaduT) WM 3alMIEHBI TOKPBHITHEM U3 TAKMX MaTepHaJIOB.

CucTeMbl NOATOTOBKHM NUTAHUSA (XMMHYECKH 00MeH)

CHGI_II/IaJ'ILHO NpeAHA3HAYCHHBIC HWJIK IMOATOTOBJICHHBIC CHUCTEMbI JIA IIPOU3BOJACTBA
NUTATCIIbHBIX PAaCcTBOPOB XJIOpUJA YpPaHa BBICOKOW YMCTOTBHI JIJIS YCTAaHOBOK II10
Pa3saCJICHUIO U30TOIOB ypaHa METOAOM XUMHNYECKOI'O obMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHUCTEeMBl COCTOAT U3 O00OpYyIOBaHMS Ui PACTBOPEHMS, HKCTPAKLUHU
pacTBOpUTENIEM W/MJIM HOHOOOMEHHOrOo OOOpYJIOBAaHUS JUISI OYUCTKHM, a TaKxke
SMEKTPONUTHYECKHX staeek s Bocctanosnenns U wmn U™ B U™, B stux cucremax
MIPOU3BOJIATCS PacTBOPHI XJIOPUAA YpaHa, B KOTOPBIX COAEPIKUTCS JIUIIb HECKOJIBKO
yacTell Ha MUJUIMOH METAJUTMYECKUX BKIIIOYEHUH, TAKHX, KaK XPOM, XKeJle30, BAaHAHH,
MOJUOIEH M JpPYTUX JBYXBAJEHTHBIX WX KAaTHOHOB WM KAaTHOHOB ¢ Ooibliel
BAJIEHTHOCTBIO. KOHCTPYKIIMOHHBIE MaTepualibl AJisl 3JIEMEHTOB CUCTEMBI, B KOTOPOH
oGpaGarsiBactcs U™  BBICOKOH HUHMCTOTBI, BKIIOYAIOT CTEKNO, (YTOPHPOBAHHBIC
yIJI€BOAOPOAHBIE MOJMMEPHI, I'paduUT, NOKPBITHIA MOIMBUHUI-CYIb(GATHBIM HWIN
noJau3(Gup-cyibHOHHBIM IIACTUKOM U MPONUTAHHBIN CMOJIOM.

Cucrembl OKHCICHHS YPaHA (XUMHYECKHI 00MEH)

+3
CHeLII/IaJ'ILHO NpEAHAa3HAYCHHBIC UJIKM MTOATOTOBJICHHBIC CUCTEMBI IJI1 OKUCIICHUS U’B
+4
U " nnsg BO3BpalllCHUs B KaCKal pa3aCICHHUA U30TOIIOB ypaHa B ITPOLIECCE 060raH16HI/I$I
METOJOM XUMHNYCCKOT'O obMeHa.

[HOACHUTEJIBHOE 3AMEUYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUATh TAKUE DJIEMEHTHI, KaK:

a)  oOopynoBaHHME I KOHTAKTUPOBAaHUS XJopa M KHCIOpPOJa C BOIHBIMU
a¢dmoeHTaMu U3 00OpYJOBaHUS pa3JEICHUS W30TONMOB W  JKCTPAKIUU
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5.6.6.

5.6.7.

5.6.8.

+ 19 v v
obpazoBagmierocs U * B 06enHEHHBII OpPTraHWYECKHH MOTOK, BO3BPAIIAIOIIHIACS
W3 MPOU3BOJICTBEHHOT'O BBIX0/1a KAaCKaja;

b)  obopynoBaHue, KOTOpOE OTAEISET BOMY OT COJSHOW KHCIOTHI, YTOOBI BOJA W
KOHICHTPUPOBAHHAA COJIdHasA KHCJIIOTa MOTJIA 61:1 GBITB BHOBb BBCJICHbBI B
IIPOLECC B HYKHBIX MECTaX.

BbicTpo pearupyromue HOHOOOMEHHbIE CMOJIbI/aAcOPOEeHTHI (MOHHBIH 00MEH)

BeicTpo pearupyiomue HOHOOOMEHHBIE CMOJIBI MM aJCOPOCHTHI, CIEIHATbHO
IpeJHa3HauYeHHbIE WM MOATOTOBICHHbIE JUIsl 0OOTAIeHUsI YpaHa ¢ MCIIOJIb30BaHHEM
Ipoliecca HOHHOTO OOMEHa, BKIJIIOYasl MOPUCTBIE CMOJIBI MaKpOCETYaTON CTPYKTYphl
u/unu MeMOpaHHbIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIE TPyl XUMHUYECKOT0 OOMEHa
OTpaHUYEHBl MOKPHITHEM HA MOBEPXHOCTH HEAKTHBHOM MOPHCTOM BCIOMOTraTeIbHOMN
CTPYKTYpbI, U JApyrue KOMIIO3UTHBIE CTPYKTYphl B J1000# mpuemiemoil Qopme,
BKJIIOYAs 4YacTUIbl BOJIOKOH. OTH HOHOOOMEHHBIE CMOJbBI/aJICOPOCHTBl HUMEIOT
auaMeTpsl 0,2 MM WM MEHee U JOJDKHBI ObITh XMMUYECKH CTOMKUMH O OTHOIIEHHUIO
K pacTBOpaM KOHLIEHTPUPOBAHHOH COJITHOM KHMCJIOTHI, @ TaKXKe JOCTATOYHO MPOYHBI
¢usnyecku, ¢ TeM 4YTOOBl MX CBOICTBa HE YyXYIIIAIMCh B OOMEHHBIX KOJOHHAX.
CMonbl/afcopOeHThl CeNUalIbHO MPEeIHA3HAYEHBl Ul MOJyYeHHs] KUHETUKU OYeHb
ObIcTpOro oOMeHa M30TOIOB ypaHa (IIUTETBHOCTh MoyoOMeHa MeHee 10 cekyHm) u
o0ajaloT BO3MOXHOCTBIO paldoTaTh NpH Temmeparype B auanazoHe ot 100°C no
200°C.

HonooOMeHHbIE KOJTOHHBI (MOHHBIH 00MeH)

Hunuaapudeckre KOJOHHBI auamerpoMm Oomee 1000 MM  mist  yaepkaHus U
MOAeP>KaHusl 3aTIOJTHEHHBIX CI0€B MOHOOOMEHHBIX CMOJI/aICOPOCHTOB, CIEeNHUaIbHO
MpeHa3HauYeHHbIC WM MOATOTOBICHHBIE JJsi 000TAaIlleHUs YpaHa C HUCIOJIb30BaHUEM
MOHOOOMEHHOTO Tpollecca. ITH KOJOHHBI U3TOTOBJICHBI U3 MaTEpHUaIoB (TaKUX, KakK
TUTaH WM (PTOpPUPOBAHHBIC YIJIEBOAOPOIHBIC MOIUMEPHI), CTOUKHX K KOPPO3HH,
BBI3BIBAEMOW PACTBOpaMHU KOHIICHTPUPOBAHHOM COJSHOW KHUCIIOTHI, WM 3allUIICHBI
MOKPBITUEM M3 TaKUX MAaTEepPHalOB M CHOCOOHBI paboTaTh MpHU TeMIiepaType B
nuanazone oT 100°C no 200°C u nanenuu Boiie 0,7 MIla (102 ¢byHT/KB. a1oiim).

HonooOMeHHbIE crcTeMBbI pe(lIIOKCca (MOHHBbIH 00MEeH)

a) CHCI_II/IaJ'ILHO NpEaAHAa3HAYCHHBIC HWJIM MOATOTOBJICHHBIC CHUCTCMbI XUMHUYCCKOI'O
WK SJICKTPOXUMHYCCKOI'O BOCCTAHOBJICHUA [JIsI PCETCHCPALUU peareHTa(OB)
XUMHNYCCKOI'O BOCCTAHOBJICHUA, PICHOJIB?»y@MOl"O(BIX) B KacCKaaax
HOHOOOMEHHOTO O6OF8.IJ_ICHI/I$I YpaHa.

b) CHGHI/IaJ'H)HO NpEeaAHa3HAYCHHBIC HWJIM MOATOTOBJICHHBIC CHUCTCMbI XUMHUYCCKOI'O

WIM  DJIEKTPOXMMHUYECKOTO OKHCJIEHHS JJIsi pereHepanuu peareHTa(oB)
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5.7.

XUMUYECKOTO OKHUCJICHHS, HCIOJIB3yeMOoro(blX) B KackajgaX HOHOOOMEHHOTO
oborareHust ypaHa.

[NHOACHUTEJIBHOE 3AMEYAHUE

B mporniecce HOHOOOMEHHOTO 00OTAIICHUSI B KAUECTBE BOCCTAHABIMBAIOIIECTO KATHOHA
MOJET HCIIONB30BATHCS, HAIPHMEp, TpexBaneHTHbIH Tutas (Ti™), H B 3TOM Ciydae
BOCCTAHOBHTENbHAsT ~ CHCTeMa  Oyger  BepabateiBate  Ti°  [OCPEICTBOM
BoccranoBmnenns Ti™.

B nmponecce B KAUCCTBC  OKUCIIUTCIA  MOKCET HUCIOJIb30BATHCA, HaAlpUMCEDP,
+3
TPEXBAJICHTHOC JKCJIC30 (Fe ), U B OJTOM ClIydya€ CHUCTEMa OKHUCICHUSA 6yneT
+3 +2
Bpra6aTLIBaTB Fe MMOoCpeACTBOM OKHCJIICHUA Fe'”.

CHeII]/Ia.JILHO NpeaAHasHAYCHHbIC UJIH NMMOATOTOBJICHHBIC CUCTEMBI, OGOPyHOBaHHe
N KOMIIOHEHTHBI 1JIf UCII0JIb30BAHUS B JTa3€PHBIX 000raTUTEJIbLHBIX YCTaHOBKaXxX

BBOJHOE 3AMEYAHUE

Cy1ecTByIoIIME€ CUCTEMBbI 1 OOOraTUTENIBHBIX IPOLIECCOB C HCHOJIb30BAHUEM
Ja3epoB AEIATCS Ha JIBE KaTETOPUM: TE, B KOTOPBIX pabodel cpeoil ABISIOTCS Maphl
aTOMapHOro ypaHa, U Te, B KOTOPBIX pabodel cpelnoil sSBIAIOTCS Hapbl ypPaHOBOIO
coeauHeHus. OOLMMM Ha3BaHUSAMHM JUIs TaKUX MPOLECCOB SBIAIOTCA:  IepBast
KaTeropus - Ja3epHoe pa3zeiieHHe M30TOIOB MO METOLy aroMapHbIX mapoB (AVLIS
i SILVA); BTOpas KaTeropusi - MOJIEKYJSpHBIH METOJ JIa3epPHOTO pa3jeieHus
n3zotonoB (MLIS mnu MOLIS) u xumudeckast peakuusi mocpeacTBOM W30UpaTebHON
no wu3ortonam JaszepHoil aktuBauuu (CRISLA).  Cucremsl, o0opyaoBaHHe U
KOMIIOHEHTHI JJIs1 yCTaHOBOK JIa3€PHOr0 O00OTalleHHs BKIIOYAIOT: a) YCTpOWCTBa AJis
M0JIa4X MapoB METANIMYECKOTro ypaHa (1 m30upaTenbHOW (OTOMOHM3ALMHU) WIN
YCTpOMCTBA JUIsl 1IO/Ia4M MApOB YPAaHOBOIO coeluHEHMs (A (GOTOIUCCOLUALNN WIIN
XMMHYECKON akTuBaluu); b) ycrpoiicTBa ans cbopa oborameHHOro u 00eTHEHHOTO
METAJUIMYECKOr0 ypaHa B KadecTBe "MpolykrTa'" W "XBOCTOB" B MEpBOM KaTErOpuu U
YCTpOMCTBa Al cOOpa paszIokKEHHbIX WM BBILIENIIMX W3 pEaKIUH COEAMHEHUH B
KauecTBe 'mponaykta' U HeoOpaboTaHHOrO MaTepuaia B KadecTBe "XBOCTOB" BO
BTOPOM  KaTeropuu; c)pabouue Jla3epHble CHUCTEMbl s U30MpaTEeIbHOIO
BO30Yy:KJIeHHs M30TONOB ypaHa-235; u d) obopynoBaHue A MOATOTOBKM MOAAYU U
KOHBEPCHUHM NPOIyKTa. BenencTeue cioKHOCTH CIIEKTPOCKOIMH aTOMOB M COEIMHEHUN
ypaHa MOKeT MoTpeOoBaThCs MCIIOJIb30BaHKE JIFO0OH U3 psAaa UMEIOIIUXCS JIa3epPHbIX
TEXHOJIOTUH.

[NOACHUTEJIBHOE 3AMEUYAHUE
MHorue u3 KOMIIOHEHTOB, IIEPEUMCICHHBIX B OTOM pasfeie, BCTYNAalOT B

HeHOCpeI[CTBCHHHﬁ KOHTAKT C NapaMu MCTAJUIMYCCKOI'0 ypaHa UK C KXKUIAKOCTBIO,
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5.7.1.

5.7.2.

5.7.3.

WK C TEXHOJOTHYECKUM Tra3oM, coctoamum u3 UFg mnm cmecu u3z UFg u gpyrux
razoB. Bce MOBEpXHOCTH, KOTOpPbIE BCTYNalOT B KOHTakT ¢ ypaHoM wiu UFg,
MOJIHOCTbIO HW3TOTOBJIEHBI K3 KOPPO3UECTOMKHUX MAaTEpUajoB WIM 3allULICHBI
MOKPBHITUEM U3 Takux MartepuanoB.  Jlng wenedd pasnena, OTHOCSILErocs K
KOMITOHEHTaM OOOpyIOBaHUS JUIsl Ja3epHOro oOoraileHus, MaTephalibl, CTOHKHUE K
KOPpO3UH, BbI3bIBAEMOW MapaMu WIH >KUIKOCTSIMH, COJAEP>KAIIMMH METaJUTMYeCKUn
ypaH WM YpaHOBbIE CIUIABbI, BKJIIOYAIOT MOKPBITHIA OKCHJIOM HUTTpus TpaduT u
TaHTQJI, W MaTepualibl, CTOMKUE K KOoppo3uH, BbI3biBaeMou UFs, BKIIOYAlOT Menpb,
HCPKaBCIOIIYIO CTallb, aHIOMHHI/Ifl, AJIIOMUHHUECBBIC CIIJIaBbl, HUKCJIb HJIN CIIJIaBHI,
conepxauie 60% Hukens u Oonee, u croiikue k UFq nmomHocThio (prOopupoBaHHbBIE
YTJIEBOJOPOAHBIC TTOJIMMEPHI.

Cucrembl BoinapuBanusi ypana (AVLIS)

CrnenualibHO MpeHa3HAUYCHHBIC WM MTOrOTOBJICHHBIC CUCTEMbI BHINAPUBAHUS ypaHa,
KOTOpPBIC COJEPKAT BBICOKOMOIIHBIC MOJOCOBBIC WU PACTPOBBIC 3JICKTPOHHO-
JTy4eBbI€ MyIIKH C TIepeIaBaeMON MOIIHOCTBIO HAa MHIIIEHB Ooee 2,5 kBT/cM.

CucreMbl 111 00padOTKH KUAKOMeTALIHYecKoro ypana (AVLIS)

CHCHI/IaJ'H)HO Npe€aAHa3sHAYCHHBIC WX TIMOATOTOBJICHHBIC CHUCTCMBI JIA 06pa6OTKI/I
YKHUJKOTO METaJula JUlsl pacIUIaBIEHHOTO ypaHa UM YPAHOBBIX CIJIABOB, COCTOSIILINE U3
TUTJIEH U OXJIAXKJAIOIIET0 000PYI0OBAHMS IJIsI TUTJICH.

I[NHOACHUTEJIBHOE 3AMEYAHUE

Turimnm m apyrue KOMIOHEHTBI ITOW CHCTEMBI, KOTOpBIE BCTYNAKOT B KOHTAKT C
pacIUIaBJICHHBIM  ypPaHOM  WJIH  YPAaHOBBIMM  CIUIABAaMM, M3IOTOBJIEHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKHMX MAaTE€pUalIOB WM 3AIUMIIECHHBIX IOKPBITHEM W3
TakuxX MarepuanoB. Ilpuemiemple Marepuanbl BKIOYAKOT TaHTal, ITOKPBITHINA
OKCHJIOM HTTpHS Tpadur, rpaduT, MOKPHITHIA OKHCIAMU JAPYTUX PEIKO3EMEIbHBIX
3JIEMEHTOB WM UX CMECSAMH.

Arperartbl s coopa "mpoaykra' u "xBocToB' MeTtanmuyeckoro ypana (AVLIS)

CrnenuanbHO mpeJHA3HAYCHHbIE WM IOATOTOBJIEHHBIE arperaTtbl Ais cOopa
"mpoaykTa" u "XBOCTOB" METAJUIMYECKOTO YpaHa B KUAKOWU WK TBEpAOH dopMme.

[NOACHUTEJIBHOE 3AMEYAHUE

KoMMNOHEHTHI 3TUX arperatoB M3rOTOBJEHbI M3 MaTepHalioB, CTOMKMX K HArpeBy U
KOPpPO3MH, BBI3BIBAEMON MapaMHM METAUIMYECKOTO ypaHa MM KHJIKOCTbIO, WU
3alIUIIEHBl TOKPBITUEM U3 TaKUX MaTepHalioB (TaKMX, KaK MOKPBITHIH OKCHIOM
UTTpUS TpapUT WM TaHTAT) U MOTYT BKJIIOYaTh B ceOs TpyOONpPOBOJbI, KJalaHBbl,
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

mrynepa, "kemoba", BBOJABI, TEINIOOOMEHHHKH M KOJIJICKTOPHBIC IUTACTHHBI JIS
MarHUTHOTO, 3JIEKTPOCTATUYECKOT0 WIIH JPYTHX METOJ0OB pa3/IeJICHHUS.

Koxkyxu pazaeauresbHoro moayJis (AVLIS)

CreuuanbHO TpeAHA3HAUYEHHBIE WM IOATOTOBJICHHbIE UWIMHIPUYECKHE WU
MPSIMOYTOJIbHBIE KaMephl 7Sl MMOMEIEHUSI B HUX MCTOYHUKA MApOB METAITTHYECKOrO
ypaHa, 3JI€KTPOHHO-TY4Y€BOM MYIIKK U KOJJIEKTOPOB "mpoaykTa’ u "XBocTOB".

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH KOKYXH UMEIOT MHOKECTBO BXOJIHBIX OTBEPCTHH JJIS MOAAYN DIEKTPOIUTAHUS U
BOJIbl, OKHA JUUIS JIA3€PHBIX IyYKOB, COCIMHEHHMI BAKYYMHBIX HAaCOCOB, a TaKKe MJIA
JUArHOCTUKM M KOHTPOJS KOHTPOJBbHO-U3MEPUTENbHBIX MpHOOpoB. OHU HMEIOT
MPUCTIOCOOTICHUST ISl OTKPBITUS M 3aKPBITHsI, YTOOBI O0ECIEYHTh OOCTY)KHUBAaHHE

BHYTPEHHUX KOMIIOHEHTOB.
Caepx3ByKoBbIe paciiupuresibabie comia (MLIS)

CrneunanbHO IpeHa3HaYeHHbIE Wi HOJIFOTOBJICHHBIE CBEPX3BYKOBbIE
pacupuTenbHbie coruia i oxiaxaenust cmeceit UFg u Hecymero rasza 1o 150 K nimn
HIKe U Kopposuectorikue Kk UFs.

Konaexropsl npoaykra narudgropucroro ypana (MLIS)

CrnenuanbHO TpeJHA3HAYCHHBIE WM TOJATOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOTO
nponaykra nstudrTopucroro ypana (UFs), cocrosmme w3 ¢GuiabTpa, KOIEKTOPOB
YAQPHOTO WJIM IUKIOHHOTO TUIA WIM WX COYETAaHUN U KOPPO3UECTOMKHE K Cpejie
UFs/UFé.

Komnpeccopst UF¢/Hecymero raza (MLIS)

CrenuaibHO MpeTHA3HAYCHHBIC UITH TTOATOTOBICHHBIE KoMIpeccophl s cmeceit UFg
Y HECyWIEro rasa Juisl JIMTENIbHOW 3kcrutyarauuu B cpeae UFgs. KoMmoHEeHThI 3Thx
KOMITPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYIIUM Ta30M, U3TOTOBJICHBI U3
kopposuectoiikux K UFg marepuanoB wiM 3aliuIieHbl TMOKPHITHEM U3 TaKHX
MaTepHaoB.

YnjaorHenusi Bpamammuxcs saiaos (MLIS)

CHCHI/IaJ'H)HO NpE€aAHa3HAYCHHBIC HWJIM MOATOTOBJICHHBIC YIIOTHCHHA BpallarOmIHUXCA
BaJIOB, YCTAHOBJICHHbIE HAa CTOPOHE MOJAYM M Ha CTOPOHE BbIXOJA Ui YIJIOTHEHUS
BaJla, COCIUHSIONIETO POTOP KOMIIpEccopa ¢ MPUBOJHBIM JBUTATENIEM, C TEM YTOOBI
obecneuynTsb HaJIeKHYIO repMeTU3aLuIO, [IPEIOTBPALIAIOLIY IO BBIXO]1
TEXHOJIOTUYECKOr0 ra3a WM HaTEeKaHHe BO3JyXa WM YIUIOTHSIOLIErO0 ras3a BO
BHYTPEHHIOK Kamepy KomImpeccopa, Koropas 3amnonHeHa cMmecbio UFs u Hecymero
rasa.
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5.7.9. Cucremsbl ¢propuposanus (MLIS)

CHGL[I/IaHLHO NpCaAHAa3HAYCHHLIC WJIKM MOATOTOBJICHHBIC CUCTCMBbI JJIA (1)TOpI/Ip0BaHI/I$I

UF; (B TBepaom cocrosinuu) B UFg (Ta3).
[NOACHUTEJIBHOE 3AMEUYAHUE

OTH cucTeMBbl IpeaHa3HaueHsbl 11 propupoBanus codpannoro nopoimka UFs B UFg B
LEeNAX MOCenyIomero coopa B KOHTEWHEpax MpOAyKTa WM JUIs MoJadd B OJOKU
MLIS nns momonHuTensHOro oboramieHus. [lpw mpuUMEHEHMH OJHOTO IMOAXO0a
peakiyst GTOpUPOBaHUS MOXKET OBITh 3aBEpICHA B IMPEIeiIax CUCTEMbI pa3zelCHH
M30TOMNOB, TIE€ HIET PEeaKUus M HENOCPEACTBEHHOE M3BJICUEHUE M3 KOJUIEKTOPOB
"mpoaykra". Ilpu npumenenuun napyroro mnoaxoaa mnopomok UFs Moxer ObITH
U3BJICUYEH/NIEpEMEILIeH U3 KOJJIEKTOpPOB "Mpoaykra" B HOAXOMALIMHA pPeaKkTop
(HampuMep, peakTop C TCEBIOOKHKEHHBIM CIIOEM KaTalau3aTopa, I'eIMKOUAATbHBIN
peakTop WM >KapoBas OamHs) B Uensx QTopupoBaHus. B oboux ciaywasx
ucrnoib3yercss oOOpylOBaHME Ul XpaHEHMs M nepeHoca (ropa (WIM ApPyrux
IpUEMIIEMBIX GTOPUPYIOLINX peareHToB) U it coopa u neperoca UFs.

5.7.10. Macc-cnekTpomerpsbl/ucrouynuku nonos UF6 (MLIS)

ChnenuanbHO  NpeAHA3HAYEHHbIE  WJIM  [OATOTOBJICHHBIE  MarHUTHbBIE  WIH
KBaJIPYMOJIbHBIE MacC-CIIEKTPOMETPHI, CIOCOOHBIE TMPOU3BOAUTH MPSMOM O0TOOP Mpod
nogaBaeMoM Macchel, 'mpoaykra" wunm "XxBocTOoB" M3 ra3oBeix NmOTOKOB UFs u
o0Janaromiye MoJIHBIM HAOOPOM CIEYIONINX XapaKTePUCTHUK:

1.  yzaenpHas paspeuiaromiasi ciocoOHOCTh o Macce cBbie 320;

2. COACPpKAT HMCTOYHHUKU HOHOB, HU3IOTOBJICHHBIC M3 HHUXpOMa WK MOHCIA WA
3aIMUIICHHBIC ITOKPBITUCM U3 HUX, NN HUKCIIUPOBAHHBIC,

3. CoJIepKaT MOHU3AIMOHHBIE UCTOYHUKU ¢ OOMOAPIUPOBKOI SJIEKTPOHAMU;
4. COJIeprKaT KOJIJIEKTOPHYIO CHCTEMY, PUTOAHYIO JUISl U30TOMTHOTO aHAIIN3A.
5.7.11. Cucremsl nogauu/cucreMsbl 0TBOAA '"'poaykra' u "xBocroB' (MLIS)

CHCI_II/IaJ'ILHO MNpEeAHAa3HAYCHHBIC HWJIM TOATOTOBJICHHBIC TCXHOJIOTHUYCCKUC CUCTCMbI
nimn O60py,Z[OBaHI/IC JUIA 000TaTUTEIBHBIX YCTaHOBOK, HU3TrOTOBJICHHBIC us3
KOppO3HeCTOﬁKHX k UFg MaTCpraJIOB, WJINW 3alIUIICHHBIX ITOKPBITUECM U3 TAaKUX
MaTepuaaioB, BKIIFOYAKOIINUEC:

a) MUTAOMKUEC aBTOKJIABLI, ICYH UJIM CUCTEMBI, UCITIOJIb3YyCMBIC IJIA MMOJa4n UF6 JJISL
rpoiiecca 00OTaIleHuUs;
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b)  nmecybmumaropsl (MM XOJIOAHBIC JIOBYIIKH), HMCIIOJIB3YEMBIE [IJISi BBIBEICHHS
Harperoro UFs u3 mporiecca oborarieHust s mocieayoniero nepeMernieHus;

C)  CTaHIMU OTBEPXKICHUS WU CHKIDKCHHS, UCTIOJb3yeMble /it BeiBeaeHus: UFq u3
nporiecca oboraimeHus myTem cxaTust u nepeBoga UFg B )KUIKYI0 WM TBEPAYIO
(opmy;

d) cranmum "npoxykra" wnm "XBocTOB", McHoNab3yeMble s nepemenienus UFq B

KOHTEHHEPHI.

5.7.12. Cucrtemnl otaesenusi UFs ot Hecymero raza (MLIS)

CrennanbHO NpeAHA3HAYEHHBIE WINM IOATOTOBIEHHBIE TEXHOJOTMYECKHE CUCTEMBI
s otaenenust UFq oT Hecymero raza. Hecymum ra3oM MoxeT ObITb a30T, aproH WK
JIpYyTrou ras.

[NOACHUTEJIBHOE 3AMEUYAHUE

OTH CHCTEMBI MOTYT BKJIFOYATb TAKOC O60py,[[0BaHI/Ie, KakK:

a)  KpPUOTEHHbIE TEIJIOOOMEHHUKH WM KpPUOCENapaTopbl, CHOCOOHBIE CO3/1aBaTh
temneparypsl -120°C unu MeHee, niu

b)  OIOKM KpPHOTEHHOTO OXJIaKJEHMs, CIIOCOOHBIE co3laBaTh Temmeparypsl -120°C

NI MCHEC, NJIN

c) xononusle noBymkn UFg, crnocoOHble co3maBate Temmeparypbl -20°C unu

MCHCC.

5.7.13. Jlazepubie cuctemsnl (AVLIS, MLIS u CRISLA)

HaSGpH Ui JIA3CPHBIC CHUCTCMBI, CIiIeuaJibHO MnpeaHa3HAa4YCHHBIC NN
MMOATOTOBJICHHBIC JIA pa3ACICHHUA N30TOIIOB YpaHa.

[NHOACHUTEJIBHOE 3AMEYAHUE

Jlazepnast cuctema npouecca AVLIS o0b4HO COCTOMT M3 ABYX JIa3epoB: Jia3epa Ha
napax MeIu U jazepa Ha kpacuteisix. JlazepHas cucrema aist MLIS oObuHO cocTouT
n3 Jnaszepa, paboratomero Ha CO, WIM SKCUMEPHOTO Jja3epa M MHOTOXOIOBOU
OTNITHYECKON STYEHKH C BpalalolMMHUCS 3epKajlaMi Ha 00enx ctopoHax. Jlis mazepos
WM JIa3€pHBIX CHCTEM NpU 00OUX Ipoleccax Tpedyercs cTaOuian3aTop CIEKTPOBON

HaCTOTHI 1A pa6OTI)I B TCUCHUC MIMTCIIBHBIX MIEPHUOAO0B BPECMCHHU.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

Cneunanbno NnpeaAHasHaA4Y¢HHbI€ WJIM IMOAT0TOBJICHHbIC CUCTEMbI, oﬁopyuona}me
M KOMIOHCEHTBI JA MCII0Jb30BAHUHA Ha 000raTuTeJbHbIX YCTaHOBKax ¢
NJIa3MEHHBIM pa3ie¢/JICHUEM

BBOJAHOE 3AMEYAHUE

IIpn npouecce MIa3sMEHHOIO pa3leleHHs Iula3Ma, COCTOSAIIAs W3 HOHOB YpaHa,
MIPOXOJUT YEPE3 NIEKTPUUECKOE I10JI€, HACTPOECHHOE HA YaCTOTY MOHHOI'O PE30HAHCA
U™, ¢ Tem 4TOGBI OHM B TEPBYIO OYEpEIb MOIMIOMIATH YHEPTHIO W YBETHIUBAICS
JMaMeTp MX MTOHnopooOpa3HbIX opOuT. MOHBI C HPOXOXKACHHEM IO OOJIbLIEMY

235
. IIna3ma,

AUaAMETPY 3aXBaTbIBAOTCA IS O6pa3OBaHI/IH IMpoAayKTa, O6OF8.H_ICHHOFO U
KOTOpasa o6pa30BaHa nocpeACTBOM HOHU3AIIUU YPAHOBOIO IIapa, COLCPKUTCA B
BaKYYMHOﬁ KaMepe ¢ MAarHuTHBIM IIOJICM BBICOKOM HaIIps’KCHHOCTH, O6pa3OBaHHHM C
IIOMOIIIBKO  CBECPXMPOBOAAIICTO MAarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI
nponecca BKIHOYAKOT CHUCTEMY I'CHCpALlUU ypaHOBOﬁ I1J1a3MBI, paSHCHHTCHLHBIfI
MOAYJIb CO CBEPXIMPOBOAANIUM MATHUTOM U CUCTCMBI U3BJICUCHUA METAJlJIa JJI1 c60pa

"mpoaykra" u "XBocTOB".
MMuKpPOBOJTHOBBIEC HCTOYHUKH SHEPIUU U AaHTEHHbI

CrennanbHO MpeAHAa3HAUYCHHBIE WM TOJATOTOBIEHHBIE MHKPOBOJHOBBIE MCTOYHUKHU
SHEPTrUM M aHTEHHBl [N TEHepaluu WIM YCKOPEHUS HOHOB M 00Jajaroliue
CIeNyIoIUMH XapakTepucTukamu: uactora Beimie 30 [T u cpemHsis BbIXOIHAs
MOIIHOCTb JIJIsl TeHepanuy HoHOB 6osee 50 kBT.

Cosnenounanbl 7151 BO30yK/1eHUs HOHOB

CrneuuanbHO  TpeIHA3HAYEHHBIE WM  MOJATOTOBJICHHBIE  COJCHOUABl s
PaAMoYacTOTHOTO BO30OYKIEHUS HOHOB B Auama3zoHe yactoT Oonee 100 k[ wu
crocoOHbIe paboTaTh Ipu cpenHeit MoirHocTy 6omee 40 kBT.

Cucrembl reHepanuy YPaHOBOI IJIA3MbI

CriennanbHO MpeAHa3HAUYCHHBIC WU MTOITOTOBJICHHBIE CUCTEMbI T€HEepaIlui YPaHOBOMH
TUTa3MbI, KOTOPBIE MOTYT COJEpKaTh BHICOKOMOIIHBIC IMOJIOCOBBIC HIIM PACTPOBBIC
AJIEKTPOHHO-JIyYEBbIC MYIIKH C TEpeaBaeMOil MOIIHOCTBIO Ha MHUIIEHb Oosee 2,5
kBt/cMm.

Cucrembl 1J1s1 00padOTKH KMIKOMETATIMYECKOr0 ypaHa

CreuuanbHO TpeJHA3HAYCHHbIE WM TOATOTOBICHHBIE CHUCTEMBI i 00paboTKU
YKHUJKOTO METasula JUisl pacIUIaBIEHHOTO YpaHa UM YPAHOBBIX CILIABOB, COCTOSIIIINE U3
TUTJICH U OXJIAXIAI0IIero 000pyA0BaHuUs I TUTIICH.
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5.8.5.

5.8.6.

5.9.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Turimn u apyrue KOMIIOHEHTBI ITOM CHCTEMBI, KOTOpBIE BCTYNAKOT B KOHTaKT C
pacIIaBICHHBIM  ypPaHOM  WIM  YPAaHOBBIMH  CIUIAaBaMM,  M3TOTOBJIEHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKMX MATEPUAJIOB WIM 3alULICHBI IOKPBITUEM U3
TakuxX MarepuanoB. Ilpuemiemple Marepuanbl BKIOYAKOT TaHTal, ITOKPBITBHINA
OKCHJIOM HTTpHs Tpadur, rpaduT, MOKPHITHI OKHCIAMH JAPYTHX PEAKO3EMEIbHBIX

3JIECMCHTOB HJIM UX CMCCAMMU.
Arperatsl s cOopa "npoaykrTa' u ""XBOCTOB'' MeTaNIM4eCKOro ypaHa

CrnenuanbHO NOpeJHA3HAYCHHbIE WM IOATOTOBJIEHHBIE arperaTtbl s cOopa
"mpoaykra" M "XBOCTOB" AN METaNIMYECKOTO ypaHa B TBepAod ¢opme. IOt
arperaTsl JJisi cOOpa M3rOTOBJIEHBI U3 MAaTE€pPHUAJOB, CTOMKUX K HarpeBy U KOPpO3HH,
BBI3BIBAEMON IMapaMM METANIMYECKOr0 ypaHa, TaKUX, Kak TIpaduT, MOKPHITHII
OKCHJIOM UTTPHS, WM TaHTAJ, WIN 3AIIUIICHbI TOKPHITUEM M3 TAKUX MAaTEPUAIOB.

Ko:xyxu pa3aenteibHOro MORYJIst

Hunuuapuyeckrue KaMepbl, CIeUaIbHO MPEeAHA3HAYEHHBIE WM MOATOTOBJICHHBIE IS
HCIOJIb30BaHUS Ha OOOTaTUTENbHBIX YCTAHOBKAX C IUIa3MEHHBIM pa3lielieHueM, s
MOMEIICHNUs B HHUX HCTOYHMKA YPAHOBOW IIIa3Mbl, SHEPreTUYECKOr0 COJIEHOUAA
pPaauMoYacToThl U KOJUIEKTOPOB "poaykTa’ u "XBOCTOB".

[NOACHUTEJIBHOE 3AMEUYAHUE

Ot KOXYXHU UMCHOT MHOKCCTBO BXOJHBIX OTBepCTI/Iﬁ AJIL To4a4n JJICKTPOIIUTAaHUA,
COCJIMHEHU ,Z[I/I(i)(i)YSI/IOHHLIX HAaCOCOB, a TaKXeE I AJUAHOCTHUKU W KOHTPOJIA
KOHTPOJIBHO-U3MCEPUTCIIbHBIX HpI/I60pOB. OHn uMerT HpI/ICHOCO6HCHI/I${ I
OTKPBITHA U 3aKPBITHA, YTOOBLI 00ECIIEYNTh O6CJ'Iy)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB
U U3TOTOBJICHBI H3 COOTBCTCTBYIOIIUX HCMAIHUTHBIX MATCPUAJIOB, TaAKHX, KakK
HEPpKaBCrOIIas CTallb.

CnenuajJbHO NpeHA3HAYeHHbIE WIN MOATOTOBJICHHBbIE CHCTEMbI, 000pyA0BaHuUe
U KOMIIOHEHTHI /Jisi HCHOJb30BAHMS HA YCTAHOBKAX JJIEKTPOMATHUTHOIO
o0oranieHus.

BBOJHOE 3AMEYAHUE

[Ipu SIEKTPOMArHUTHOM MPOIECCE HOHBI METAJLUTMYECKOTO YpaHa, TOJy4YCHHBIC
MOCPEJICTBOM HOHHM3AIMM MHTamero Marepuaga w3 coieit (o0brano UCly),
YCKOPSIFOTCSI W MPOXOJSAT 4Yepe3 MAarHUTHOE TI0Jie, KOTOPOE 3aCTaBiISIeT HOHBI
Pa3IUYHBIX HW30TOMOB TMPOXOAWTH MO pPAa3IHYHBIM HampaBieHUsM. (OCHOBHBIMH
KOMIIOHEHTaMH 3JIEKTPOMAarHUTHOTO M30TOITHOTO CenapaTopa sSBISIOTCS: MAarHUTHOE
MOJIe JIJISl OTKJIOHEHUSI/pa3/IelIeHUs] U30TOIIOB MOHHOTO ITy4Ka, UCTOYHHKA HOHOB C €r0
CHCTEMOW YCKOPEHHUs, U CHUCTEMbI COOpa OTICIICHHBIX HMOHOB. BcmomoraTenbHbIe
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5.9.1.

CUCTEMBI JJISl 3TOTO Mpoliecca BKIIOYAIOT CUCTEMY CHa0XeHHsSI MarHUTHOM SHeprueH,

CUCTEMBI BBLICOKOBOJIBTHOI'O IIMTaHWA HWCTOYHHUKA HWOHOB, BAKYYMHYIO CHCTEMY H

OOIIMPHBIE CUCTEMBl XUMHUYECKOW OOpabOTKH JUIsi BOCCTAHOBJICHUS TPOAYKTA H

OUYUCTKHU/pereHepai KOMIIOHEHTOB.

DJIeKTPOMATHUTHBIE CeNapaTopbl H30TONOB

SHCKTPOMaFHI/ITHBIe cernaparopbl HM30TOIIOB, CICHHUAIIBHO IPCAHASHAYCHHBIC WU

IIOATOTOBJICHHBIC IJIA pa3acIiCHUA M30TOIIOB ypaHa, U O60py,HOBaHI/IC 1 KOMIIOHCHTBI

JJIs1 9TOTr0, BKJIIOYad:

a)

b)

d)

HMcTouynuknu noHOB

CrienpanbHO TIpPEJHA3HAYCHHBIC WU IOATOTOBJICHHBIC OTICIBHBIC WU
MHOTOYHCJICHHBIE MCTOYHHKH WOHOB ypaHa, COCTOSIINE W3 WCTOYHUKA Tapa,
HMOHM3aTOpa M YCKOPHUTENS IyYKa, HW3TOTOBJICHHBIE W3 COOTBETCTBYIOIIMX
MaTepHaJIOB, TAaKUX, Kak TpaduT, HEP>KABEIOIAsT CTAITb MU MEJb, U CIIOCOOHBIX
obecrieunBaTh OOIIMI TOK B IMyuke HOHOB 50 MA uiu 6oree.

KOJ'IJ'IGKTOPBI HOHOB

KonnexTopHble MIIaCTUHBI, UIMEIOUIME JIBE WK 00Jee IIEIH U 1a3a, CIeHUaIbHO
MpelHa3HAYEHHbIE WM TOJATrOTOBJIEHHBIE JUIsi cOOpa Iy4YKOB HOHOB
000raIeHHOro ¥ 00eIHEHHOTO ypaHa U U3TOTOBIEHHBIE U3 COOTBETCTBYIOLINX
MaTepHalioB, TAKUX, KaK rpaUT WIK HEP)KABEIOIAsl CTallb.

BakyyMHbIe KOXXyXH

CHGHI/IaJ'H)HO MNpEeaAHa3HAYCHHBIC WJIM ITOATOTOBJICHHBIC BAKYYMHBIC KOXKYXHU IJIA
OJICKTPOMArHMTHBIX CCapaTOPOB ypaHa, U3rOTOBJICHHBIC N3 COOTBCTCTBYIOIINX
HEMarduTHBIX MaTcpuraioB, TaKHXx, KakKk HEPpIKaBCromas CTallb, n

IpeHa3HayeHHble 11 paboTsl npu Aasienuu 0,1 Ila unu Hioke.
[NHOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CHELMAIBbHO MpeAHA3HAUYEHbI JJIs OMEILEHUS! B HUX UCTOYHHMKOB
MOHOB, KOJUIEKTOPHBIX INIACTUH M BOJOOXJIAKIAEMBIX BKJIAIBIIIECH W HMEIOT
MpUCTIOCOOeHUS UTs coequHeHnH ] y3nOHHBIX HACOCOB M MPHUCIIOCOOICHHS

AJI OTKPBITHA U 3aKPLITHA B LHEIAX U3BJICYCHUA U 3aMCHBI 9TUX KOMITIOHCHTOB.
MarsuTHbIE HOJHOCHBIE HAKOHEYHUKH

CHCHI/IaJ'H)HO NpE€aAHa3HAYCHHBIC WJIM IMMOATOTOBJICHHBIC MAIrHUTHBIC ITOJIFOCHBIC
HAaKOHCYHHKHU, UMCIOIIHUC TUaMCTP oounee 2 M, UCIIOJIb3YCMBIC IJIA obecrneucHUs

MMOCTOAHHOI'0O MAarHMTHOI'O ITOJIAA B 3JICKTPOMArHUTHOM CEIapaTrope M30TOIIOB U
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5.9.2.

5.9.3.

JUIE  TIEpeHOCa MAarHUTHOTO — TOJIE  MEXAY  PACIOJIOKEHHBIMH  PSIIOM
cermapaTopamu.

BbICOKOBOJIbTHbIE HCTOUYHHKH MUTAHUS

CrnenuaibHO TIpeIHA3HAYCHHBIC WJIU TOJTOTOBJIEHHBIE BBICOKOBOJIBTHBIC MCTOYHUKH
MATAHUS [ MCTOYHHUKOB HMOHOB, OOJajaroniue TOJHBIM HAOOpPOM  CIICTYIOIINX
XapaKTEPUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKUME, BHIXOIHOE HAMPSIKCHUE
20 000 B nnu Gosee, BbIXOAHOW TOK | A wim Oosiee U cTaOMIM3anus HAMPSHKEHUS
menee 0,01% B TeyeHne 8 4acos.

W cToYHNKM MUTAHUSA JICEKTPOMArHuTOB

CrennanbHO MpelHa3HaYeHHbIE WM MOATOTOBICHHBIE MOIHBIE UCTOYHUKH NMUTAHUS
MOCTOSHHOTO TOKa sl 3JEKTPOMAarHUTOB, OOJajaroliye IOJHBIM HabOpOM
CIIEYIOIINX XapaKTEPUCTHK: BBIXOJHOM TOK B HempepblBHOM pexume 500 A wnun
6onee mnpu HanpsokeHun 100 B wunm Oonmee, mpu crabuwin3auud MO TOKY WIH
HanpspkeHuto MeHee 0,01% B Teuenue § yacos.

YcraHoBKHM Jis1 TMPOM3BOACTBA TSKeJI0il BOAbI, JeliTepuss M JeldTepHeBbIX
coeJUHEHHII M  000pydOBaHHWe, CHENUAIbHO  MNpeIHA3HAYEHHOE  WIH
NMOATrO0TOBJICHHOE JJIsl 7TOI0

BBOJHOE 3AMEYAHUE

Tspxemyio BOAY MOXHO INPOW3BOAWTH, WCIOJNB3YsS Pa3iudHble Tpomecchl. OmHaKo
KOMMCPYCCKU BLIM'OJHBIMHU SABJIAIOTCSA ABA IpoHecca: IMpouecc M30TOIMHOIO obOMeHa
BOABI M cepoBoaopona (mpouecc GS) M mpolecc M30TONHOrO oOMEHa aMMMaka U
BOJIOPOJA.

IIpouecc GS ocHoBaH Ha OOMEHEe BOJOpOAAa M JACUTEpHs] MEXIy BOAOH U
CEPOBOJIOPOJIOM B CUCTEME KOJIOHH, KOTOPBIE HKCILTYaTUPYIOTCS C XOJIOAHOW BEPXHEH
CEeKLMEeN U ropsiuer HIKHEHN cexiuerd. Boja Teuer BHU3 110 KOJIOHHAM, B TO BpEMs Kak
CEpPOBOJIOPOJHBIN Ta3 LUPKYJIUPYET OT JHA K BEpIUMHE KOJIOHH. [l copeiicTBus
CMEUIMBAHMIO Ta3a W BOJABl HUCIOJNB3YETCS PsA AbIpYaThbiX JIOTKOB. Jleitepuii
nepeMeniaeTcss B BOJy INPU HU3KUX TEMIEparypax MU B CEPOBOJOPOJ IPHU BBICOKUX
Temneparypax. (OOoralieHHble AeWTepHeM Ta3 WIM BOJa YAANSIOTCA W3 KOJOHH
MEPBOM CTYNEHU HA CTHIKE TOPSYUX M XOJOAHBIX CEKIMH, U IPOLECC MOBTOPSETCS B
KoJOHHaxX ciexaytomeil crynenu. [IpoaykTt mocnennei ¢daspl - Bojga, oOoraiieHHas
neurepuem 1o 30%, HampaBigercs B - JUCTWUIALIMOHHYIO YCTaHOBKY  AJiA
IIPOU3BOJICTBA PEAKTOPHO-YHUCTOM TSXKENOM BOABI, T.€. 99,75% oxucu aenrepus.

B mporiecce oOMeHa MeXTy aMMHUAKOM M BOJOPOJOM MOYKHO W3BJICKATh JCUTEPHHA U3
CHUHTE3-Ta3a TMOCPEJACTBOM KOHTaKTa C JKHJAKAM aMMHAaKOM B TPUCYTCTBUU

katasmzaTopa. CuHTE3-Ta3 mojaeTcss B OOMEHHBIC KOJOHHBI M 3aT€M B aMMHUAYHBIN
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KOHBepTep. BHYTpU KOJOHH ra3 MOJHUMAETCS OT JHA K BEpPIIMHE, B TO BpeMs Kak
JKUJIKUA aMMHUAK TE€YeT OT BEpILIMHBI KO AHY. JlelTepuil B CHHTE3-Ta3e JIMIIACTCS
BOZIOPOJa U KOHLIEHTPUPYETCSd B aMMHUake. AMMHAK MOCTYIMAaeT 3aTeM B YCTaHOBKY
JUIsL KpEKMHTa aMMHaka Ha JTHE KOJOHHBI, TOT/Ia KaK ra3 coOupaercs B aMMHUAYHOM
KOHBepTepe Ha BepmmHe. Ha mocneayromux CTYNEHSX MPOMCXOIUT JajibHeilliee
oOoramieHre, U IMyTeM OKOHYATENbHOM IUCTWIUISIIMM TPOU3BOIUTCS PEAKTOPHO-
yhcTasi Tsbkenas Boja. [lomaua cuHTe3-raza MoOXeT ObITh o0ecreueHa aMMHAaYHON
YCTaHOBKOM, KOTOpasi B CBOIO OYEpe/lb MOXKET ObITh COOPY)KEHA BMECTE C YCTaHOBKOU
JUTSL TIPOU3BOJICTBA TSHKEIION BOJBI ITyTEM HM30TOITHOTO OOMEHA aMMHaKa M BOJIOPOJIA.
B mpouecce amMMuadyHO-BOJOPOJHOTO OOMEHa B KadeCTBE HCTOYHUKA HCXOIHOIO

z[eﬁTepm[ MOJKET TaK)K€ MCITOJIb30BaThLCS OOBIUHAS BoOJa.

MHorue mnpeaMeTsl KIIYeBOro O00OpYyIOBaHHS /ISl YCTAaHOBOK IO IPOHM3BOJCTBY
TSDKEJION BOJIbI, HCIONB3YIONMX Mpouecchl GS MM aMMUavyHO-BOIOPOIHOTO OOMEHa,
IIUPOKO  PAclpOCTPaHEHbl B HEKOTOPBIX  OTpacisiX  HeQTeXUMHUYECKOI
POMBIIIIEHHOCTH. OCOOEHHO 3TO KacaeTcsi HeOOJbIINX YCTAHOBOK, MCIOIb3YIOLINX
nponecc GS. OHaKo HEMHOTHE MPeIMEThl 000PyI0BaHUS SBISIOTCS CTAaHAAPTHBIMH.
IIponieccst GS 1 aMMHMa4yHO-BOJOPOJHOrO OoOMeHa TpeOyroT 00pabOoTKU OOIbIINX
KOJIMYECTB BOCIUIAMEHSIIOIIMXCS, KOPPO3HMOHHBIX M TOKCHYHBIX JKHAKOCTEH IIpH
NOBBIIIEHHOM JAaBieHMH.  COOTBETCTBEHHO TMpH pa3paboTKe CTaHAApTOB IO
MPOEKTUPOBAHUIO M IKCILTyaTalliH JJIsl YCTAHOBOK U 000OPYIOBaHMUs, UCIOIb3YIOIINX
9T TIPOLIECCHI, CIEIYeT YIEeNATh OOJbIIOE BHUMAaHUE MOJOOpPY MaTepualioB M HX
XapaKTePUCTHKaM C TeM, 4YTOOBl OO0ECNEeYUTh [UIMTEIBHBIH CPOK CIIy>KOBI TIpH
COXPAaHEHMH BBICOKOW 0€30MacHOCTH M HaAeKHOCTH. OnpeneneHue MaciiTaboB
00YCIIOBITUBAETCS TIABHBIM 00pa30M COOOpaKEHUSIMUA SKOHOMUKU U HEOOXOIMMOCTH.
Takum oOpa3om, Oosblnasi 4YacTh MPEIMETOB OOOPYAOBAHUS H3TOTOBISETCS B
COOTBETCTBUH C TPEOOBAHHUSIMH 3aKa3uuKa.

Hakownen, cnexyer oTMeTUTh, YTO Kak B npouecce GS, Tak U B MpoLecce aMMHavyHO-
BOJOPOJHOTO OOMEHa, NpeaMEThl O0OpYyNOBaHUS, KOTOpPHIE IO OTAECIBHOCTH HE
npeaHa3HauYCHbI WJIM MMOATOTOBJICHBI CIICHUAJIBHO JJId IMMPOU3BOACTBA TSDKEIION BOJBI,
MOT'YT CO6I/IpaTLCﬂ B CUCTCMBI, CIICHUAJIBHO MPCAHASHAYCHHBIC WJIM ITOATOTOBJICHHBIC
AJid IIPpOU3BOACTBA TSDKEIION BOJBI. HpI/IMepaMI/I TaKuX CHUCTEM, IMPHUMCHACMBIX B
o0oux mporieccax, SBIAIOTCS CHCTEMa KaTATUTHUYECKOTO KPEKWHTa, UCIOJIb3yeMas B
mponecce oOMeHa aMMHaKa U BoagoOpoOaa, U JUCTHIIIAOUMOHHBIEC CHUCTEMBEI,
HCMOJBb3yEMBIE B MPOIECCE OKOHYATEJIbHOW KOHUEHTPALMH TSDKEIOW  BOJBI,
JOBOJIAIIEH €€ 1O YPOBHS PEAKTOPHO-YHUCTOM.

Hpe,I[MeTBI O60py,Z[OBaHI/IH, KOTOPBIC CIICIUAJIBHO NMMPEAHA3HAYCHBI I ITOATOTOBJICHLL
AJi1 IpOU3BOJACTBA TSDKEJION BOJIBI IMyTEM HCIIOJIb30BAHUSA 1100 mnmponecca obMeHa
BOJBI U CEpOBOAOPOAA, 0o mnmponecca oOMeHa aMMHUaKa 1 BOAOpOJAa, BKIIFOYAIOT:

36



6.1.

6.2.

6.3.

6.4.

Boxo-cepoBogopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJOHHBI, M3TOTABIMBAEMbIE M3 MEJIKO3EPHHUCTOH YyTIIepoaucTOi cTamu
(mampumep, ASTM AS516), mmamerpom ot 6 M (20 dytoB) m0 9 M (30 dyTOB),
KOTOpbIE MOTYT 3KCIUTyaTHPOBATbCsA INPH JAaBICHUM CBBIMIE WA paBHOM 2 MIla
(300 pyHT/KB. nOI0KWM) M HUMEIOT KOPPO3UOHHBIA JOMYCK B 6 MM miau Ooiblie,
CHELUUANbHO MpeJHa3HaueHbl MM MOJATOTOBJICHBI Ul MPOU3BOJCTBA TSKEIOH BOMBI

MyTEM HCIIOJIb30BaHMSI MTPOIIECCa H30TOMMTHOTO 0OMEHa BOIBI M CEPOBOIOPOIA.
I'azopyBKM M KOMIIpecCOpBI

OnHoctyneHuarsle, MajioHanopHele (T.e. 0,2 Mlla wim 30 ¢QyHT/KB. ar0iiM)
LEHTPOOESKHBIE T'a30yBKM WIM KOMIPECCOPHI sl LUPKYJSALUU CEPOBOJOPOJHOIO
rasza (T1.e. rasa, cogepxamero 6omnee 70% H,S), cnenuansHo nmpenHa3Haue€HHbIE WIN
MIOATOTOBJICHHBIE ISl TPOU3BOJCTBA TAYKEION BOJBI ITyTEM HCIOJIB30BaHUsA IMpoliecca
oOMEHa BOJIbl M CEPOBONOPOJA.  ITH Ta30QyBKH WIM KOMIIPECCOPbl HMEIOT
IIPOU3BOJUTENIBHOCTD, IPEBBIIIAIOIIYI0 WM PaBHYI 56 m/c. (120 000 SCFM) npu
9KCIUTyaTalluy MO/ JIaBlIeHUEM, IpeBbIIaromuM uin paBHeiM 1,8 MIla (260 ¢yHT/KB.
JIOMM) Ha BXOJie, M CHa0XEeHbI CallbHUKaMHU, yCTONYUBBIMU K BO3aeiicTBIIO H)S.

AMMHAYHO-BOJAOPOAHBbIE 00MEHHbIE KOJOHHBI

AMMHauHO-BOJIOPOJIHbIE OOMEHHBIE KOJOHHBI BBICOTOM Oonee wiM paBHOM 35 M
(114,3 pyroB) nuamerpom ot 1,5 m (4,9 dyToB) 10 2,5 M (8,2 hyTOB), KOTOpPBIE MOTYT
IKCIUTyaTUPOBAaThCA TMOJA JaBieHWeM, mpeBbimatommm 15 MIla (2225 ¢yHT/KB.
II0M), ClenuallbHO NpEeJHAa3HAYCHHbIE WIM HOJATrOTOBJIECHHBIE AJIS IMPOU3BOACTBA
TSDKEJIONW BOJIBI IMyTEM MCIIOJIb30BaHMs Ipoliecca 0OMEHa aMMHaka M BOJOpoja. OTU
KOJIOHHBI UMEIOT TaKXe 10 MEHbILEH Mepe OAHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE
TOTO € AUaMeTpa, YTO U LMJIMHAPHUYECKas 4acTh, Yepe3 KOTOPYIO MOTYT BCTaBIISTHCSA
WA BBIHUMATbCSI BHYTPEHHHUE YaCTH KOJIOHHBI.

BHyTpemme YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI

BHyTpeHHME yacTu KOJIOHHBI M CTyII€HYaThle HACOCHI, CIIELUAIbHO MpEeIHA3HAYEHHbIE
WIA TOATOTOBJIEHHBbIE JJs KOJOHH Uil TPOMU3BOJCTBA TSDKEIOH BOABI IyTEM
UCIOJb30BAaHUS TpoLecCCa aMMMAa4YHO-BOJOPOAHOrO oOMeHa. BHyTpeHHue wactu
KOJIOHHBI BKJIIOYAIOT CINELUAIBHO NpeAHa3HaYeHHbIEe KOHTAKTOPbI MEXAY CTYIEHSIMH,
COJICHCTBYIOIIME TECHOMY KOHTaKTy ra3a U JKUAKOCTH. CTyneHdaTble HacoChl
BKJIIOYAIOT CIHEIHAIbHO MpeJHa3HauYCHHbIE MOTrpYy’KaeMble B KHMJIKOCTb HACOCHI JJIS
LIUPKYJSIIAN KMJIKOTO aMMHaka B Ipelenax o0beMa KOHTAKTOPOB, HaXOSAIIUXCS
BHYTPH CTYII€HEH KOJIOHH.
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6.5.

6.6.

6.7.

YcraHoBkH 1 KPE€KHHIra aMMHuaKka

YcTaHOBKM  [UIsl  KpEKMHra aMMMaka, OJKCIUIyaTUpyeMble TIOJ  JIaBJICHHUEM,
npeBblnalONMM  wid  paBHbIM 3 MIla (450 ¢yHT/KB. A10iiM),  creIUaIBHO
IIpEeIHa3HAYEHHBIE WM IOATOTOBJIEHHBIE Ul MPOU3BOACTBA TSDKEIOW BOJBI IyTEM

WCIOJIB30BAHUS Tpoliecca U30TOIMMHOro 0OMeHa aMMHUaKa v BOJIOPOJIa.
HNuppaxkpacHble aHATU3ATOPLI MOIJVIOLIECHUS

WndpakpacHble aHATU3aTOPHl IOTJIOMICHUS, CHOCOOHBIE OCYLIECTBIATH AaHAIHU3
COOTHOILICHUSI MEXAYy BOJOPOJOM MU JACUTEpUEM B peaJbHOM MaciiTtabe BpPEMEHH,
KOI'Zla KOHUEHTPAlUKU AeUTepHs paBHbI Uiy NpeBbIaroT 90%.

Karaautnueckue neun

Karamntudeckue neun JJIA nepepa60TKH 060rameHHor0 HeﬁTepI/IeBOFO raza B
TSOKCJIIYHO  BOAY, CIICHUAJIBHO MPEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC — JIA
IIpONU3BOACTBA TSDKEIJION BOJBI IMyTEM HCIIOJIb30BaHUA IIPpOLIECCa U30TOITHOI'O obMeHa
aMMHaKa 1 Boaopoaa.

YcTraHOBKM 11 KOHBEPCHMM YpaHa ¥ 000pyJdoBaHHe, CHEeNHAJIbHO
NpeAHa3HAYeHHOe WM MOAT0TOBJIEHHOE 115 3TOr0

BBOJHOE 3AMEYAHUE

B ycranoBkax u cuctemax i KOHBEPCHH ypaHa MOXET OCYIIECTBISATHCS OHO HIIH
HECKOJIbKO TIPEBPAIICHUM W3 OJHOT0 XHMHYECKOTO H30TONa YypaHa B JIPYyTroW,
BKJIIOYAsi: KOHBEPCHUIO KOHIIEHTpaToB ypaHoBoil pyasl B UO;, kouBepcuto UOs B UO,,
koHBepcuto okucen ypana B UF4 mim UFg, kouBepcuto UF4 B UF¢, konBepcuro UFg B
UF,, kouBepcuto UF4 B MeTammnueckuit ypan u koHBepcuto ¢propunoB ypana B UO,.
MHorue KJIoueBble KOMIOHEHTHI 000pYAOBaHUS YCTAaHOBOK JJISI KOHBEPCHUU ypaHa
XapakTepHbl  JJII  HEKOTOPBIX  CEKTOPOB  XMMHYECKOM  0OpabaThIBaroIIeH
MpOMBINIUICHHOCTH.  Hampumep, BuUIbI 00OpYAOBaHHS, HCIOJIB3YEMOIO B ITHX
nporeccax, MOTYT BKIJIIOYaTh: MeYd, KapycellbHbIe TI€YH, PpEaKTOPhl C
TICEBIOOXKIKEHHBIM ~ CIIOEM  KaTalu3aTtopa, >JKapoOBbIE  PEAKTOpHbIE  OaIlrHw,
KUJIKOCTHBIC NEHTPU(DYTH, TUCTHIUISIIMOHHBIC KOJIOHHBI U JKUIKOCTHO-)KHIKOCTHBIC
SKCTPAKIIMOHHBIE KOJOHHBL. ~ OJHAKO HE MHOTHE KOMIIOHEHTBHI 000pY/IOBAHUS
HMEIOTCSd B "TOTOBOM BHE"; OOJBIIMHCTBO M3 HUX HOJKHBI OBITH MOATOTOBJIEHBI
COTJIacHO TPeOOBaHUSAM M CHEeUU(PHUKAIMIM 3aKa3uuka. B HEKOTOPBIX Clydasx
TpeOyeTCsl YUUTHIBATh CHEIHAIBHBIC MPOSKTHBIE W KOHCTPYKTOPCKHE OCOOCHHOCTH
JUTSL 3aIUTHI OT arpeCCUBHBIX CBOMCTB HEKOTOPBIX M3 00pabaThIBa€MbIX XUMHUECKUX
BemectB (HF, F,, CIF; u ¢propuast ypana). Hakoner, ciemayer OTMETUTh, YTO BO BCEX
mporeccax KOHBEPCHHM ypaHa KOMIIOHCHTHI OOOPYIOBaHWS, KOTOPBIC OTAEIHHO
CIeIMaJbHO HE MpPEeTHA3HAUYCHbl WM TOJTOTOBJIEHBI JJII KOHBEPCHUU ypaHa, MOTYT
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7.1.

7.2.

7.3.

7.4.

7.5.

OBITh O6’BC,Z[I/IHGHBI B CHUCTEMbI, KOTOPBIC CIICOUAJIBHO IMPCAHASHAYCHBI HIIN
IIOATOTOBJICHBI JJIA UCITIOJIB30BaHU B LICIAX KOHBCPCHHU ypaHa.

CrnenuanbHO npeJHa3sHA4YeHHbIC HIH NOATOTOBJCHHbIC CHCTEMbI 1JIs1 KOHBEPCHH
KOHLIEHTPaToB ypaHoBoii pyasl B UO;

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHIIeHTpaToB ypaHoBoH pyasl B UO3; MOXET OCYIIECTBIISATHCS CHaydaia
MOCPEJICTBOM PACTBOPEHHS PYIbl B a30THOH KHUCIOT€ M SKCTPAKIMU OYHUILEHHOTO
reKcarujpara ypaHWIIUHATPATa C MOMOIIbIO TaKOTO PACTBOPHTEINS, KaK TPUOYTHI
¢dochar.  3arem rekcaruapar ypaHWIIMHUTpata mpeoodpasyercs B UOs; nubo
MOCPEACTBOM KOHLEHTPALUUH W JECHUTPALUH, JIMOO IOCPEACTBOM HEHTpaIH3aluu
ra3oo0pa3HbIM aMMHAKOM JUIS TIOJNyYeHHs IUypaHaTa aMMOHHS C MOCIEAYIOIIeH
¢bubTpanneil, CynKkoi u KaTbIHHUPOBAHUEM.

Cneuna.m;no npeaHasHa4Y€HHbIC UJIH MOATOTOBJCHHBIC CUCTEMBI 1JI1 KOHBEPCUH
UO3 B UF6

I[NHOACHUTEJIBHOE 3AMEYAHUE

Konepcust UO3 B UFg MOXET OCYIIECTBIATHCS HEMOCPEACTBEHHO (DTOPUPOBAHHEM.
s mporecca TpebyeTcss HMCTOYHHK Ta3000pa3HoOro ¢ropa Wik TPexX(TOPHCTOrO
XJIopa.

CHeHHaJ’ILHO NMpeaAHasHAYCHHBIC UJIH IMOATOTOBJICHHBIE CUCTEMBI I KOHBEPCUM
UO3 B UOz

[NOACHUTEJIBHOE 3AMEUYAHUE

Konsepcus UO3; B UO; MOXKET OCYHIECTBISThCS MocpencTBoM BocctaHoBieHus UQOs
ra3o000pa3HbIM KPEKUHT-aMMHUAKOM WJIH BOAOPOIOM.

Cneuna.m;no npeaHasHaAa4YCHHbIC UJIH MOATOTOBJCHHBIC CUCTEMBI 1JI1 KOHBEPCUH
UOz B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO, B UFs MoxeT ocymecTBisThCsi mocpeactBoMm peakuuun UO; ¢
razoobpasasiM (propucteiM Bosopoaom (HF) mpu temmnepatype 300-500°C.

CHeHHaJILHO NMpeaAHasHAYCHHBIC UJIHU IOATOTOBJICHHBIE CUCTEMBI I KOHBEPCUM
UF4 B UFs

[NOACHUTEJIBHOE 3AMEUYAHUE

Kongepcust UF4 B UFg ocyiecTBisieTcs noCpeiICTBOM 3K30TEPMUUYECKON PEAKIUU C
¢Topom B peaktopHoii OamrHe. UFs koHOeHCHpyeTCs M3 TOpPSYHX JIETYYHMX Ta3oB
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7.6.

7.7.

7.8.

MOCPENICTBOM TIPOITYCKaHHS MOTOKA Ta3a 4epe3 XOJOTHYIO JIOBYIIKY, OXJIAKICHHYIO
1o -10°C. st mporecca TpeOyeTcst MICTOYHHK Ta3000pa3Horo ¢ropa.

CrnenuanbHO npeJHa3HA4YeHHbIC HIH NOATOTOBJECHHbIC CHCTEMbI 1JIs1 KOHBEPCHH
UF4 B MeTa/IM4ecKHi ypaH

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcus UF; B MeTaquMueckuid ypaH OCYLIECTBIISETCS IOCPEIACTBOM €rO
BOCCTAHOBJICHMS] MarHueM (KpyIlHble MNapTHM) WIM KaJbLiieM (MaJjible IMapTHH).
Peakumst ocymecTBisieTcss INpU  TeMIlepaTypax BBIIIE TOYKM IIIABICHHUS ypaHa
(1130°C).

CnenmnajibHO npeaHasHa4YCHHbIC UJIH MOATOTOBJCHHBIC CUCTEMBI 1JI1 KOHBEPCUH
UF6 B UOz

[NHOACHUTEJIBHOE 3AMEYAHUE

Konepcust UFs B UO; MOXET OCYLIECTBIATHCA IOCPEICTBOM OJHOTO M3 TpeEX
npoueccoB. B nepBom npouecce UFs BoccranaBnuBaetcs u ruaponusyercss B UO; ¢
HCMOJIb30BaHUEM BoJopona W mapa. Bo Bropom mponecce UFg ruaponusyercs
pPacTBOPEHUEM B BOJE, AJI OCAKICHUS JUypaHaTa aMMOHHUS N00OaBiseTcs aMMHaK, a
nuypanat BoccranaBiuBaeTcsi B UO, Bomopoaom mpu Temmeparype 820°C. Ilpu
TpeTbeM Tporecce razoodpasabie UFs, CO, u NHj3 cmemmBaroTes B BoJe, Ocaxkaas
ypaHWikapOoHaT aMMOHMs. YpaHWIKapOOHAT aMMOHHS CMEIIMBAETCA C MapoM U
BogopoaoM mipu Temmneparype 500-600°C nnst mpousBoactea UO,.

Konsepcusi UFs B UO, 4acTo ocCyIlIecTBISETCS HAa MEpPBOM CTYNEHHM YCTAaHOBKH I10
M3TOTOBJICHUIO TOIIJIMBA.

Cneuna.mﬂ{o npeaHasHa4Y€HHbIC UJIH MOATOTOBJCHHBIC CUCTEMBI 1JI1 KOHBEPCUH
UF6 B UF4

I[NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFg B UF,4 ocymiecTBisieTcs MoCpeACTBOM BOCCTAHOBIICHHS BOJIOPOJIOM.
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