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SI3bIK OpurMHaNa: aHTITMHCKUI

CoobuieHune NocTossHHOro NpeacTaBUTENLCTBA
HaHnun ot 18 pepansa 2020 roga OTHOCUTENLHO
9KCropTa 4epHoOro matepuarna n HeKOTOpPbIX
KaTeropuin obopygoBaHus U gpyroro Mmatepmana

1. I'eHepanbHBIM IHUPEKTOPOM MONy4eHO coobmieHue llocrosiHHOTO TIpencraBuTenscTBa Jlanun
ot 18 deBpans 2020 roma 3a mommucwio Ilpencemarens Kommrera Ilanrepa r-xwu Jlymser dmoyrep
Kannecen, HampaBieHHOE OT MMEHH INPaBUTEILCTB ABCTpaliui, ABCTpuH, ApreHTHHBI, bemapycw,
benbrun, bonrapuu, Benrpum, I['epmanuu, ['peumn, [Hanuu, Wpnannuu, Wcnmanum, Wranuu,
Kazaxcrana, Kanaapsr, Kuras, JlrokcemOypra, Hunepmaamos, Hosoii 3enannuu, Hopserun, [lonpmm,
IMopryramuu, PecmyOmuxu Kopes, Poccwmiickoit ®eneparun, Pympinun, CrnoBakum, CloBeHHUU,
Coenunennoro KoponesctBa, Coeaunennsix llltatoB Amepuku, Typrun, Ykpaunsl, OUHISHINU,
®pannuu, Xopsatuu, Yenickoit Pecriy6muku, Iseitnapuu, IBemuu, KOxHoit Adpuku u Snonuu’,
KOTOpOE€ KacaeTcsi peuleHuss o BHeceHuM mnonpaBok B HMcexoxseii crnmcoxk Komwurera Ilanrepa
Y COZIEPXKHUT Npock0y K ['eHepalbHOMY TUPEKTOPY O JOBEACHHM 3TOIO COOOIICHHS M MPUIOKEHUS
K HEMY JI0 CBEJICHUS BCEX FOCYAapCTB-YICHOB.

2. B cooTBeTcTBHY € TPOCKO0I COOOIIEHNE U TIPUIIOKEHNE K HEMY HACTOSIINM PAacIpOCTPaHIIOTCS
JUISl CBEZICHUS BCEX TOCYNAPCTB-UICHOB.

! EBpOHefICKHfI COIO3 SABJIACTCS IMOCTOSAHHBIM Ha6.IIIOZ[aTeIIeM.



INFCIRC/209/Rev.5
[Ipunoxxenune

NOCOJIBCTBO U TIOCTOAHHOE INPEACTABUTEJLCTBO JTAHUHU
Bena

Ero IIpeBocxoauTenscTBy

r-ny Padasmto Mapuano ['poccu

I'enepansHOMY TUPEKTOPY

MexnyHapoaHOE areHTCTBO MO0 aTOMHOM SHEPTUU
Bena, ABcTpus

Bena, 18 despans 2020 roma

Bamue [IpeBocxoauTenscTBO,

OT nuMeHH npaBUTENbCTB ABCTpanuu, ABcTpur, Aprentunsl, benapycu, bensruu, bonrapuu, Benrpun,
TI'epmanuu, I'peuuu, [Hanuum, Wpnangum, WMcmanwm, Wranuu, Kazaxcrana, Kanane, Kwuras,
JlrokcemOypra, Hunepnannos, Hoo#t 3enmanmuu, Hopeeruu, Ilompmm, [lopryrammm, PecrryOmmku
Kopes, Poccuiickoit ®eneparii, Pymerann, CnoBakuu, Cioenun, CoemnHenHoro KoposescTsa,
Coenunennsix lltaroB Amepuku, Typuun, Yipanusl, @uansaauy, Opaniun, XopsaTtuu, Yenickoi
Pecniy6muku, 1llBeiinapun, 1lsenun, FOxHoit Adpuxu m Snonun' uMer0 uecTh NPENpPOBOIHTH
pelieHre o BHeceHuu nonpaBok B Mcxonubiii ciucok Komurera Ilanrepa.

IIpaBuTEnBCTBA ATUX CTpaH NPUHSIN pellieHue BHecTH nonpaBku B Cnucok Komutera Lanrepa, ¢ Tem
yTOOBI OOJIee YETKO ONpEeAeNUTh CTaHIAPT OCYIIECTBICHUS, KOTOPBI BCE TOCyIapcTBa — YJICHBI
Komurera Ilanrepa paccMaTpuBalOT KaK CYIIECTBEHHBIM [Ji1 BbINOJHEHUs JloroBopeHHOCTEM,
a UMEHHO:

IIpunoxenue k Memopanaymy B:
2.2.: naHHOE U3MEHEHUE IPU3BAHO YTOYHHUTH MOSICHUTEIHHOE 3aMEeYaHKe, YTOOBI BHECTH SICHOCTh
B OTHONIICHWH CHITHA C KOHTPOJIA SIAEPHO-YHCTOTO TpaduTa, HE NpeaHAa3HAYESHHOTO IS
WCIIOJIB30BAHMS B IZIEPHOM peaKTope.
3.1. , c BHECEHHEM COOTBETCTBYIOIIETO N3MEHEHH BO BBOJIHOE 3aMevaHue K MyHKTY 3. JlaHHOe
W3MEHEHHNe IMpelyCMaTpUBaeT pacCIIMpEHHOE OIMMCAaHWe MAIIWH IS BCKPBITHA OOOJIOYKH

TCIIJIOBBIACIIAOIIUX 3JICMCHTOB.

3.2. :7aHHOe W3MEHEHHE pacUINpsSeT HOMEHKJIATypy OOOpYyIOBaHHSA, WCIOIB3yEeMOTO
B KOHCTPYKIIIH TUCCOIHBEPOB.

Kpowme Toro, ncnpasnens! opdorpadudeckie ommoKy.

1 EBpOHCﬁCKHﬁ COHO3 SABJISACTCA IOCTOSIHHBIM Ha6J’[IOIIaTCJICM.



B HUHTCpPECAaxX SCHOCTH B IPUIOKCHUHU BOCIHPOU3BOAUTCA IIOJIHBIM TEKCT I/ICXO,Z[HOFO CIIMCKa
C BHECCHHBIMHU ITOIIPpaBKaMu.

BrllieHasBaHHbIE  TPaBUTENBCTBA  MPHUHSIIM — pEIIEeHHe  JCWCTBOBaTh B COOTBETCTBHH  C
MEPEeCMOTPEHHBIMH ~ TakUM  00pazoM  JIOTOBOpEHHOCTSIMEH W  MPHUMEHATH HMX  COTJIACHO
COOTBETCTBYIOIIEMY HAI[MOHAIBHOMY 3aKOHOAATeNbCcTBY. Kak M 10 3TOTo, Kak10e MpaBUTEIHCTBO
COXpAHSET 3a COOOH MpaBo ACHCTBOBATH 110 CBOEMY YCMOTPEHUIO, B TOM UTO KacaeTCsl OCYIICCTBICHHS
MW TOJKOBAaHHUS TMPOIEAYp, H3IOKEHHBIX B YIOMSHYTHIX BBIIIE JOKYMEHTaX, a TaKKe IIpaBo
KOHTPOJUPOBATD, ECIIM OHO TOXKEIAET, YKCIIOPT COOTBETCTBYIOIIHUX IIPEIMETOB, TOMHMO T€X, KOTOPHIE
YKa3aHbI B YIIOMSIHYTOM BBIIIE MTPHIOKESHUH.

Yto kacaeTcd TOProBixd B paMKax EBporeiickoro corosa, TO MpaBUTEIbCTBA FOCYIapCTB — YJIEHOB
EBporetickoro coro3a OyAyT BBIIOIHATE 3TO PEIICHUE B CBETE B3SATHIX Ha ceOst 00s13aTEILCTB B KAUSCTBE
rocynapctB — wieHoB Cotro3a.

byny mnpusHarenpHa, ecnmu BBl moBenmeTe o CBEACHHsI BceX TrocyaapctB — wieHoB MAIATO
HACTOSIIIYIO HOTY U NMpHJIOKeHHUe K Heill B kauecTBe qokyMenTa INFCIRC/209/Rev.5.

HOJ’II)3YSICL CjIydya€M, OT MMCHHU BbINICHA3BAHHBIX IPABUTCJILCTB XOTECIa 051 BO300HOBHUTE Bam YBEPCHUA
B CaMOM BBICOKOM YBaXXCHHUHU.

C yBaxeHHUEM,

[[Toamucs]
Jlynza ®@nyrep Kamnecen
IIpencenarens Komurera Llanrepa



CBOJHBIN NCXOAHBIN CIUCOK
MEMOPAHIAYM A
1. BBEJAEHUME

[IpaBUTENBCTBO PACCMOTPENO MPOLEAYPhl OTHOCUTEIBHO AKCIOPTA AJIEPHBIX MATEpPUATIOB B
CBETE CBOEro 00s3aTelnbCTBA HE MPEAOCTaBIATh HCXOJHOTO WM  CHEIHAIBHOTO
pacHISIUISIONIErocs MaTepralia JIFoOOMy TOCyapCTBY, HE 00JIaAar0IeMy SACPHBIM OPYKHUEM,
JUIS. MUPHBIX LIEJIEH, €CJIM Ha 3TOT UCXOIHBIA WIIM CIEUUAIIbHBIA PAaCILIECTUISIIOIINANICS MaTepHUall
HE PACHPOCTPAHSIOTCS TapaHTHM B COOTBETCTBUU C COIVIAIIEHUEM C MeEXIyHapOIHbIM
areHTCTBOM 110 ATOMHOM YHEPTHH.

2. OITPEJEJIEHUE NCXOJHOI'O " CIHEOUAJIBHOI'O
PACHIEIVIAIOIETOCSA MATEPHUAJIA

OnpenencHue HMCXOMHOTO M CHEHHUAIBHOTO PACIIECIUIAIOIIEIOCS MaTepuana, MPUHITOE
[IPAaBUTEILCTBOM, SIBJISIETCS OIPENCICHUEM, KOTOPOE COAEpKUTCA B crarbe XX VYcrasa
AreHTcTBa:

a) «MCXOJHBI MATEPUAJT»

TepMUH «MCXOIHBIN MaTepua» 03Ha4aeT ypaH C COACPKaHUEM U30TOIIOB B TOM OTHOIICHHH,
B KaKOM OHM HaxOiTCA B NPHUPOJHOM YpaHE; ypaH, OOCTHEHHbIH H30TONOM 235; TOpHIii;
11000€ U3 BBILIEYKa3aHHBIX BEIIECTB B (hOpME METalIa, CIIaBa, XUMHUUECKOTO COEIMHEHUS UITH
KOHIIEHTpATa; KaKoi ObI TO HU OBUIO IPYToil MaTepuall, COACp KaIMi OJTHO WIIM HECKOJIBKO U3
BBIIICYKA3aHHBIX BEIIECTB TAaKOH KOHLEHTPALMM, KOTopas BpeMs OT BpeMeHU Oyzer
onpeaenatbess COBETOM YIPaBIISIIOIINX; U TAKOM Ipyroi Marepual, Kakoi BpeMsl OT BpEMEHU
Oyzer onpenenarbcss COBETOM yNpaBIsIONIUX.

b) « CHELIUAJIBHBIN PACLIEIIISIIOLIUNCS MATEPUATT»

i) TepMMH «CTeIMAaNbHBIA PACIIETUIAIONIMIACS MaTepual» o3HadaeT miyToHumit 239 (**°Pu),
ypan 233 (**°U); ypan, oGoramenssiii wnsotomamu 235 wim 233; mo6oll Marepual,
coAepKalluii OJHO WJIM HECKOJbKO U3 BBINICYKAa3aHHBIX BEIIECTB; W TAKOW JpYyrom
pacIIeTIAIONMIcS MaTepuas, KOTOPBIA BpeMs OT BpeMeHH OyneT ompenenatbes CoBeToM
YIPaBJIAIOIIMX; OJHAKO TEPMHH «CHElHAIbHbIH pacIlenIarouiics MaTepyuasy He BKIII0YaeT
HCXOJIHOTO MaTepuana.

1) Tepmun «ypaH, oOorameHHbIH u3oTonamu 235 wiu 233», 03HaYaeT ypaH, COACpIKAITUI
u3otonsl 235 win 233, win TOT U Ipyroil BMecTe, B TAKOM KOJUYECTBE, YTOOBI OTHOLICHUE
(abundance ratio) cyMMBI A3THX HW30TONOB K H30TOMy 238 OBLIO OOJBINE OTHOIICHUS
u3orona 235 k uzorony 238 B MIPUPOJTHOM ypaHe.

3. IPUMEHEHME T'APAHTUI

HpaBI/ITCHBCTBO 3aNUHTCPCCOBAHO HNCKIIHOYUTCIIBHO B TOM, ‘ITOGBI OGCCHC‘-II/ITB B
COOTBETCTBYIOIIMX CJIy4asX MPUMEHEHHE TapaHTUi B TOCYyAapCTBaxX, He 00JadaroIlInux
SIIEPHBIM  OPYXKHMEM M HE SBIMIOIIMXCA Yy4yacTHUKamMu JloroBopa O HeEpacHpOCTPaHEHUU
snepHoro opyxus (JIHSO), ¢ menpro mpeaoTBpamieHus MepeKIIOUeHHs ISPHOT0 MaTepHaa,
Haxoodgmerocsd nmoJ rapanTusimMu, ¢ MUPHBIX ueﬂeﬁ Ha AACPHOC OPYKUC W APYTUC AACPHBIC



B3pBIBHBIE YCTpOMCTBa. EcCiM NpaBUTENBCTBO HAMEPEBAETCS IOCTABUTb HCXOIHBIA WIIU
CIICMAJIbHBIN PaCIICIUIAIOIIMICA MaTepran JUlsi MUPHBIX LEeJIed B Takoe TOCyAapCTBO, TO
IIPABUTEIILCTBO:

a) yCTaHABJIMBACT I 3TOTO IOCYJapCTBa-MOJIydaTelss B KaueCTBE YCIOBMs MOCTaBKU, YTO
9TOT HUCXOIHBIA WIM CHEUUAJbHBIA PpAaCHICIUIIOIUNCA MaTepuasl, WU CIEeLHaIbHBIN
PaCLICIUIAIOMMICA MaTepuai, MPOU3BEACHHBIM B 3TOM MaTepHalle WM B PE3YyJIbTATE €ro
WCIIOJIB30BaHUsS, HE JOJDKEH IEPEKIIIOYaThCs Ha SIIEPHOE OPYXKUE WIM ApPYTUe sEpHbIE
B3PBIBHBIC YCTPOMCTBA; U

b) ynocroBepsieTcst B TOM, YTO TapaHTHH I 3TOM LENIU 10 COIIAICHUI0 ¢ ATEHTCTBOM U B
COOTBETCTBUU C €0 CUCTEMOI rapaHTHil OyIyT MPUMEHATHCS K YKa3aHHOMY MCXOJIHOMY WJIU
CIELUAJIbHOMY PaCLICIUIAIOEMYCSl MaTEpHaILy.

4. IIPSIMOM DKCIIOPT

B ciydae mpsiMoro sKcrmopTa UCXOJHOTO WM CHEIMATbHOTO PACHISIUIAIONIErocs MaTeprana B
rocyJapcTBa, He oOnafaroniue sSAepHBIM OpY>KHEM U He siBisitomuecs ydactHukamu JJHAO,
MPABUTENBCTBO, MPEXKAEC YEM pa3pelIUTh SKCIOPT YKa3aHHOTO MaTepuana, yIOCTOBEpsSeTcs,
YTO TAaKOW maTepuas OyneT MOAMNaAaTh MOJ| COTJAIICHHUE O TapaHTHSAX ¢ ATEHTCTBOM, Kak
TOJIKO TOCYJIapCTBO-TONydaTelb OEpeT OTBETCTBEHHOCTh 32 ATOT MaTepHall, HO HE MO3/IHEee
MOCTYIUICHUS 3TOTO MaTepHaia B MECTO Ha3HAUCHHUSI.

5. PEQKCIIOPT

[IpaBuTENnbCTBO MIPU KCIOPTE UCXOAHOIO WM CHELUAIBHOTO PACLIEIUISIIOIIErocs MaTepuaa
B TOCYJapCTBO, OOJIaiafoliee sSAepHbIM OpYKHEM, HO HE siBIsomieecss ydactHukom JIHAO,
Oyzner TpeOoBaTh yIOBIETBOPUTEIBHBIX 3aBEPEHUN B TOM, YTO 3TOT MaTepuayl He Oyer
PEIKCIIOPTUPOBATHCS B KaKOe-TMOO rocyAapcTBO, HE 00Nafjaromiee siiepHbIM OpYKHEM U He
aprsitonieecss  ydactHukoM JIHSO, ecnmu He OyayT OCYIIECTBISATBCS —MEPOIPHUSATHS,
COOTBETCTBYIOIIME YKAa3aHHBIM BBIIIE, B OTHOLIECHWUU MPUHATHS TApAaHTUH TOCYJapCTBOM,
[IOJIy4arOLUM TaKOH PEIKCIIOPTUPYEMBII MaTEpHAIL.

6. PABHOE

DKCTOPT €IUHUII, YKa3aHHBIX B MOAMYHKTE (@) HIDKE, ¥ OKCIIOPT UCXOIHOTO WITH CIIEIIHAIEHOTO
pacIIeTUIAIONIerocss MaTepuaia B JaHHYIO CTpaHy B TEUSHHE OJHOTO KaJICHAApHOTO roja
(1 saBapst — 31 nmexabpsi) B 0ObeMe MeHee PeIeioB, ONpeaeNIIeMbIX B TOAMYHKTE (b) HIKE,
HE MPUHUMAETCS BO BHUMaHUE IS [IEJIA YKa3aHHBIX BBIIIE MPOIEAYP:

a) IUTyTOHMIi C U30TONHOM KOHIeHTpauueil mayTonus 238 (***Pu) cebime 80%, crenuanbHbIA
PACIIETUIAIONINICS MaTepHall IPH UCTIOIb30BAHNM B TPAMMOBBIX MJIM MEHBIINX KOJIMYECTBAX
B KauecTBE UyBCTBHTENLHOIO 3JIEMEHTAa B MPUOOPaX; U UCXOAHBIN MaTepual, B OTHOLICHUH
KOTOPOTO TPABHTENLCTBO YAOCTOBEPAETCA, 4YTO OH MpeJHAa3HAuaeTcs TONBKO JJis
HCIIONIB30BaHUs B HESIEPHON JeATEeNbHOCTH, HAIPUMEP NPH MPOM3BOJACTBE CILIABOB WM
KEpaMHKH;

b) cnenmanbHbIN pacemstonuiics Mmareprai 50 3¢ (heKTUBHBIX IPaMMOB;
npupoaHbIi ypan 500 KumorpaMmmoB;

obenHenHbIN ypan 1000 KuIorpaMMoB; U

topuit 1000 kmnorpaMmoB.



MEMOPAHIYM B
1. BBEAEHHUE

[TpaBUTENBCTBO PAcCMOTPENIO MPOLEAYPbl B CBS3UM C JKCIIOPTOM HEKOTOPBIX KAaTEropuil
000pyIOBaHUS M MaTepHaja B CBETE CBOETO 00A3aTENIbCTBA HE MPEJOCTABIISTE 000PYL0BaHUS
U Marepuaina, CIEeLUAIbHO MPEeIHA3HAUYEHHOIO WM IOATOTOBIEHHOIO s 00paboTKH,
UCIIOJIb30BAaHUS WM IPOU3BOJACTBA CIELUAIBHOIO PACHICIIISAIOIIErOCs MaTepuana, J0oMy
roCyJIapCTBy, HE O0JIaJaloleMy SAECPHBIM OpYXKHMEM, s MHUPHBIX Leled, €cad Ha 3TOT
MCXOJIHBIN WJIM CHCTIMATbHBIN PaCIIETUIIONINIACS MaTeprall, IPOU3BeIeHHBIN, 00pabOTaHHBIN
WIN WUCIOJb30BAHHBIM B yKa3aHHOM 00OpYyNOBaHMM MM MaTepHale, He pacHpOCTPaHSIOTCS
TrapaHTHH [0 COTJIALIEHUIO ¢ MeXyHapOAHBIM areHTCTBOM IO aTOMHOM HEPTHUU.

2. OINHUCAHHME OBOPYAOBAHHUA WM MATEPUAJIA, CIIEHUAJIBHO
NMPEAHAZHAYEHHOI'O WJIMX IIOAI'OTOBJEHHOI'O JJsd OBPABOTKMH,
NCITIOJIb3OBAHUA njin IMPOU3BOJACTBA CIIEOUAJIBHOI'O
PACHIEIIAIOIETOCSA MATEPHUAJIA

Ornucanne eawHMIl OOOPYJOBaHWS WM MaTepUalia, CICNUAIbHO TMPEIHAZHAYCHHOTO WU
MOJITOTOBJICHHOTO JUIsi OOpaOOTKH, WCIOJb30BAHUS WJIM TPOHM3BOJCTBA CIICIUAIBLHOTO
pacHICIUISIONIeToCsT Marepuasiia (B JallbHEHIIeM uMeHyemoe «VICXOMHBIM —CIIHCKOMY),
NPUHATOE TIPABUTEIBCTBOM, CJEIyeT HIDKe (KOJIMYECTBa, HE IPEBBINIAIOIIAE YPOBHEH,
yKa3aHHbIX B [IpHio)keHWUW, paccCMaTPHUBAIOTCS KaK HECYIICCTBCHHBIC IS MPAKTHYCCKUX
esnei):

2.1. HI[GPHLIG PCAKTOPBI U CIICHUAJIBHO NPCAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC IJIA HUX
000pyI0BaHNE ¥ KOMITOHEHTHI (CM. TIPUIIOKEHHE, pa3aen 1.);

2.2. HesanepHble MaTepuasl IJs peakToOpoB (CM. MPUIIOKEHUE, pa3ien 2);

2.3. VYcraHOBKH Il TIepepaOOTKH OOJIYYEHHBIX TOIUIMBHBIX JJIEMEHTOB M O0OpYIOBaHUE,
CHEIHMANIbHO MPeAHA3HAYCHHOE WU TIOATOTOBIEHHOE IS 3TOTO (CM. MPUJIOKEHHE, pa3zen 3);

2.4. YCTaHOBKHM JJIsi M3TOTOBIICHUS TOIUIMBHBIX 3JIEMEHTOB U O0OpYIOBaHHE, CIEIUAIBHO
peHa3HauYeHHOE WM MTOATOTOBJICHHOE JJISl 3TOr0 (CM. MPHUIIOKEHUe, pasnen 4.);

2.5. YcTaHOBKHM i pa3[elieHus U30TOMOB MPUPOIHOTO ypaHa, 0O0ETHEHHOTO ypaHa WU
CHENHATBHOTO PACHICTUISIONIETOCs MaTepuania W O0OpyZOBaHHE, KpPOME aHAIUTHYECKUX
puOOPOB, CIICIUANILHO MTPEIHA3HAUYCHHOE HITH MTOATOTOBICHHOE JIJISl TOTO (CM. TIPUIIOKEHUE,
pasnen 5.);

I[TOACHUTEJIbBHOE 3AMEUYAHUE

[TpaBUTENLCTBO MPU3HACT HATTMYHE OJIM3KOTO IMOI00HS B OTHOIIICHUH OTPEICTICHHBIX
MIPOLIECCOB pa3/IENieHNs] M30TOMOB MEXAy YCTaHOBKAMU W OOOpYIOBaHHEM IS
o0oraIeHust ypaHa U YCTAaHOBKaMU U 00OPYI0OBaHUEM JIJIs1 UI30TOITHOTO pa3/ieieHuUs
CTaOWIILHBIX U30TOIOB ISl HCCIIEI0BATENbCKUX, MEUIIMHCKUX U APYTUX HESIIEPHBIX
MPOMBIIUICHHBIX LieJeid. B 3TOi CBSI3W TPABUTENBCTBY CIEAYET BHUMATEIBHO
paccMOTpPeTh CBOM IOPUAMYECKHE HOPMBI, BKIIIOYAs TPaBWIA SKCIOPTHOTO
JUIICH3UPOBAHUSI W TPAKTUKY  oOecrieueHuss (U3MUECKON  OE30MacHOCTH,
MPUMEHHUTENIFHO K JEATENIbHOCTH 0 Pa3eieHHI0 CTAOMIbHBIX H30TOMOB, C TEM
9TOOBI 00ECTICUNTh, €CIIM MOTPEOYETCs, MIPUHATHE COOTBETCTBYIOIIUX MEP 3aIHTHI.
[IpaBUTENBCTBO MPU3HACT, UYTO B OTHCTBHBIX CIydYasX COOTBETCTBYIOIIME MeEpHI
3aIIUTHl IPUMEHHUTENBLHO K JIESTEBHOCTH TI0 PA3eiCHUI0 CTAOMIILHBIX W30TOIOB
OyIyT NMpaKkTHYECKH TaKUMHU JK€, YTO U MPHUMEHHUTENHHO K OOOTrallleHHIO ypaHa
(cM. BBogHOe 3ameuanue B pazzene S npuiiokeHus k MicxoqHomy crmcky.)



2.6. YcTaHOBKM MJii MPOW3BOJCTBA WJIM KOHIEHTPALMU TSHKENOW BOJBI, AeHTEepus u
JNEUTEPUEBBIX COCAMHEHUH U  O0OpyAOBaHHE, CICHHAIBHO TMPEAHA3HAYECHHOE WJIU
MOJITOTOBJICHHOE JIJISl 3TOTO (CM. MIPHIIOKEHUE, pasnen 0).

2.7. YcTaHOBKM Ml KOHBEPCHHM YypaHa W IUIyTOHHS B LENSAX HCIOJNB30BAHUSA TPHU
M3TOTOBJICHUH TOTTUBHBIX 3JIEMEHTOB U MPHU PA3CICHUN U30TOMOB ypaHa, KaK ONpeesieTCs
B paszgenax4 u 5 TPWIOKEHHS COOTBETCTBEHHO, U 00OpyJOBaHHE, CIEIHAIBHO
IpeHa3HauYeHHOE U MOJArOTOBIEHHOE JUISl 3TOr0 (CM. MPUIIOKEHHE, pa3zel 7).

3. IPUMEHEHME T'APAHTUI

[IpaBUTENBCTBO  3aMHTEPECOBAHO MCKIIOYMTENBHO B TOM, 4YTOObI 0OecneuuTh B
COOTBETCTBYIOIIMX CJIy4asX IPUMEHEHHE TapaHTUd B TOCyAapcTBax, HE 00Jaarolux
SJICpHBIM OpY>KMEM M He SBISIOIUXCA ydyacTHHKaMu JloroBopa o HepacmpocTpaHEHUH
anepHoro opyxus (AHSO), ¢ uenpio npeaoTBpallieHus NEPEeKIIOYEHUs] HaXOAAIIEerocs moj
rapaHTUAMU SIEPHOT0 MaTepuaia ¢ MUPHBIX LieJel Ha SepHOE OpY’KUE UM JpYyTHUE sIepHbIe
B3pbIBHBIE yCTpOWcTBa. Eciu npaBUTENbCTBO HaMEPEBAETCSl MOCTABUTh BUABI 000PY10BaHUS
WIN MaTepuabl, BKIIOYEHHbIE B VICXOAHBIN CIIMCOK, /U1 MUPHBIX 1ieJieii B TaKOe rocy1apcTBo,
TO MPaBUTENBCTBO:

a) yCTaHaBIIMBACT I 3TOTO IOCYJapCTBa-MOJIydaTelss B KaueCTBE YCIOBMs MOCTaBKU, YTO
3TOT MCXOOHBIM WM CHEUUalIbHBIM PACILCIUIAIOIIMANCA MaTepual, [POU3BEIACHHBIN,
00paboTaHHBIN WM HCHOJIb30BAaHHBIM B YCTAHOBKE, JUIsl KOTOPOW IOCTaBIISIETCS 3TOT BUJ
000pyI0BaHUS WM MaTepHaja, He J0JDKEeH MEepeKIouaThCs Ha SAepHOEe OpYKUE WM JIpyTrue
AJIEpHBIE B3pBIBHBIE YCTPOUCTBA; U

b) yaocToBepsieTcss B TOM, YTO TapaHTUU ISl STOW II€JIM MO COTJIalIeHHI0 ¢ ATEHTCTBOM B
COOTBETCTBUH C €r0 CUCTEMOM rapaHTHii OyIyT MPUMEHATHCS K YKa3aHHOMY MCXOJHOMY WU
CIIEHMAJILHOMY PaCHICIUISIOEMYCSI MaTEpHaILy.

4. IPIMOM DKCITIOPT

B cnydae mpsiMmoro skcmopra B rocyAapcTBa, He oONajarollue sIEPHbIM OpY>KHEM U He
apisommecss yuyactHukamu JIHSO, npaBUTEnbCTBO, Mpekae 4YEeM pa3pelluTh SKCIOPT
yKa3aHHOTO 00OpY/JIOBaHUS MJIM MaTepHaia, yI0CTOBEpSAETCs, YTO TaKoe 00OpyAOBaHUE WM
TaKol MaTepuan OyJyT MOANAAATh MO COIVIALIEHHE O TapaHTUAX C ATEHTCTBOM.

5. PEQKCIIOPT

[TpaBUTENBCTBO PU SKCHOPTE €AMHULL, BKIIOUEHHBIX B VIcX0qHBIN criucoK, OyneT TpeOoBaTh
yJIOBJIETBOPUTEIBHBIX 3aBEPEHHUH B TOM, UTO €IMHUIIBI HE OyIyT peAIKCIOPTUPOBATHCS B KaKOe-
anbo TOoCyIapcTBO, He oOsiajaroliee siIEpHbIM OpYKHEM W HE SBISIONIEECS YYaCTHUKOM
JIHAO, ecnu He OCYLIECTBISIOTCS MEPOIPHATHS, COOTBETCTBYIOIIUE yKa3aHHBIM BBILIE, B
OTHOILIEHUH MPUHATHUS FapAHTHI IOCY1apCTBOM, OJYHAKOIIUM TaKOH PE3KCIOPT.

6. PABHOE

[TpaBUTENBCTBO OCTaBIsAET 3a COOON MPaBO OTHOCUTEIBHO TOJKOBAHUS U OCYIIECTBICHHUS
CBOETO 00513aTeNILCTBA, YIIOMHHAEMOT0 B IyHKTE | BBIIIE, U MMPaBO TPeOOBATH, €CIIM OHO STOTO
MOXKENIAeT, TapaHTUH, KaK 3TO M3JI0)KEHO BBIIIE, B OTHOIICHUH €IUHMIl, KOTOPbIE OHO
AKCIIOPTUPYET, B TOMOIHEHUE K €IUHUIIAM, YKa3aHHBIM B ITYHKTE 2 BBIIIIE.



HNPUJIOKEHUE
HOACHEHUSA EAUHUIL, BKJIIOYEHHbBIX
B UCXO/IHBIN CIUCOK
(mo omucanuio B pasaesie 2 Memopanayma B)

1. Slnepuble peakTopbl H CHENMAJBLHO TNpeJHA3HAYEHHbIE WJIHU
MOJATO0TOBJIEHHBIE /IJIsl HUX 000pYy10BaHUE U KOMIIOHEHTBI

BBOJHOE 3AMEYAHUE

Paznnuynble TUOBI  SOEPHBIX PEAKTOPOB MOTYT OTJIMYAThCS IO THUILY
UCTIONIB3YEMOTO 3aMeITUTENs (HarnpuMep, rpaduT, TsoKenas Boja, JIerKas Boja,
OTCYTCTBHUE 3aMEJUINTENIS), SHEPIeTUUECKOMY CIIEKTPY HEUTPOHOB (Hampumep,
TETUIOBBIE ~ HEWUTPOHBI,  OBICTPBIE  HEHUTPOHBI), THIy  HCIOJIB3YyEMOTO
TEIUIOHOCUTENS (Hampumep, BOAa, KUAKUM MeTasul, pacIulaB COJIM, Ta3) UM 10
ux GyHKUMH wiK  TUOY  (HampuMmep, JHEPreTHUYECKHE  PEeaKTophl,
UCCIIEIOBAaTEIbCKUE PEAKTOPhl, UCHbITATeNbHBIE peakTopsl). [Ipenmonaraercs,
YTO JAHHOW MO3MLMENH M BCEMHU €€ MOoJpa3JeslaMH, KOrja 3TO NPUMEHHMO,
OXBAaTbhIBAlOTCS BCE ATH THIIBI SAEPHBIX peakTopoB. JlaHHasg mNo3uuus He
IpeJnoiaracT KOHTPOJISI TEPMOSIIEPHBIX PEAKTOPOB.

1.1. KoMiulekTHbIE siiepPHbIE PEAKTOPHI

SlnepHple  peakTopbl, CIOCOOHBIE  paboTaTh B PEXKHUME  KOHTPOJIUPYEMOM
CaMOTIOAIeP>KUBAIOIICHCS [IEMTHOM PEaKIUH ICTICHHS.

I[TOACHUTEJIBHOE 3AMEUYAHUE

«SlnepHblii peakTop» B OCHOBHOM BKJIIOYAET Yy3Jbl, HAXOMASIIUECS BHYTPHU
PEaKTOPHOTO  KOpIyca WM  HEMOCPEICTBEHHO  MPUJIAHHBIE  EMY,
o0opyaoBaHUEe, KOTOPOE KOHTPOJIHPYET YPOBEHb MOIIHOCTH B AKTHUBHOM
30HE, U KOMIIOHEHTBI, KOTOPbIE OOBIYHO COJIEPIKAT TEIUIOHOCUTENb IEPBOTO
KOHTYpa aKTUBHOM 30HBI peakTopa, BCTYMAIOT C HUM B HETOCPEICTBEHHBIN
KOHTAaKT WK PETYIUPYIOT €rO0.

OKCIIOPT

OKCHOPT MOJHOTO KOMIUIEKTa OCHOBHBIX €IWHMII B PaAMKaxX 3TOH I'DPaHUIIBI
OyZeT mpOUCXOAUTh TOJBKO B COOTBETCTBUU C MpoLeypaMu MeMopaHayMma.
OTtnenbHbIE €OMHUIBI B pPaMKax 3TOW (YHKIMOHAIBHO OIpEeIeHHON
IpaHUIbl, KOTOpble OYAYyT SKCIOPTUPOBATHCS TOJIBKO B COOTBETCTBUU C
npoueaypamu  MemopaHayma, —mepeducieHsl B myHKTax 1.2-1.11.
B cootBeTcTBUM ¢ myHKTOM 6 MemopaHaymMa MpaBUTEILCTBO OCTAaBISET 3a
co0oii MpaBo MPUMEHATH MpoLeaypbl MeMopaHayMa K IpyTUM €HHULIAM B
pamKax (QyHKIMOHAIBHO ONpPEAeICHHONW IPaHUIIbL.



1.2.

1.3.

1.4.

1.5.

Kopnyca sizepHbIX peakTopoB

MeTannnueckue Kopiryca Wi X OCHOBHBIE YaCTH 3aBOJICKOIO U3TOTOBJIEHUS, KOTOPbIE
CHEeLUANbHO MpPEJHA3HAYEHB! WIM MOATOTOBIIEHBI JJs pa3MELICHUs B HUX aKTHUBHOMN
30HBI SIZIEPHBIX PEAKTOPOB, KaK OHU OIpeleieHbl B IMyHKTe 1.1. Bhle, a Takxke
COOTBETCTBYIOILIME BHYTPUKOPIIYCHBIE YCTPOICTBA pEakTOPOB, KAK OHU OMNpEAEICHbI
B ITyHKTE 1.8 Hmxe.

I[TOACHUTEJIbBHOE 3AMEYAHUE

ITynxT 1.2. oXBaThIBaeT KoOpIyca SJEpPHBIX PEaKTOPOB HE3aBUCHMO OT
HOMMHAJIBHOTO J1aBJICHUS W BKIIOYACT PEAKTOPHBIE KOPIIyCa BBICOKOTO
JaBlieHWd W KajaHapel. Kpselllka KOpmyca peakTopa OXBaThIBACTCS
IIyHKTOM 1.2. Kak OCHOBHas, 3aBOJCKOIO M3rOTOBJICHHUS, 4YacTh KOpIIyca
peakropa.

MaiuHsbl VISl 3arpy3KH U BBITPY3KH TOILUIMBA SI/IEPHBIX PeaKTOPOB

ManunynsTopHoe o0opyoBaHue, CHELUAIBHO NpeJHA3HAYCHHOE WIn
MIOATOTOBJIEHHOE IS 3arpy3KH WM W3BJICUEHMS TOILIMBA U3 SIEPHBIX PEAKTOPOB, KaK
OHH OTNpeiesieHbl B MyHKTE 1.1. BbIIIIE.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

[IpenMeTsl, yKa3aHHBIC BBIIIE, CIHOCOOHBI TMPOW3BOAUTH OIEPAMH TIO
neperpy3ke Ha MOIIHOCTH WJIM O0JIaal0T TEXHUYECKMMH BO3MOXKHOCTSIMU
JUTSL TOYHOTO TMO3MIIMOHUPOBAHUS WM OPUEHTHPOBAHUS, MMO3BOJISIONIMMHE
MPOBOJUTHh Ha OCTAHOBICHHOM PEAaKTOpE CIIOKHBIE pabOTHI IO Meperpys3Kke
TOIUIMBA, TPU KOTOPBIX OOBIYHO HEBO3MOXHBI HEMOCPEICTBEHHOE
HaOJII0ICHUE WITH TIPSIMOM TOCTYT K TOTLIHUBY.

Yrupasasioiue CTePKHY si/IEPHBIX PEAKTOPOB H COOTBETCTBYIOIIIEE 000PYT10BaHME

CrnenuanbHO IpelHa3HAUYEHHbIE WM IOATOTOBJICHHBIE CTEPXKHU, OIOpPHBIE WU
MIO/IBECHbIE KOHCTPYKLMHU JJII HHUX, MEXaHU3Mbl NIpUBOJA CTEpXKHEW win
HampapJsoIUe TPyObl CTEp)KHEH AJI yHIpaBiIeHHUs IPOLECCOM AEICHHS B sIIEPHBIX
peakTopax, Kak OHHU OIpezeeHbl B ITyHKTE 1.1. BbIIIeE.

TpyObl BLICOKOTO 1aBJIEHUS SII€PHbIX PEAKTOPOB

TpyOsl, KOTOpPBIE CTIEUATBFHO MTPEeIHA3HAUCHBI WIIK IOTOTOBJICHBI ISl pa3MEIIeHUs B
HUX KaK TOIUIMBHBIX JIEMEHTOB, TaK U TEIUNIOHOCUTEJSI IEPBOIO KOHTYpa B peakTopax,
KaK OHU OIlpezesieHbl B ITyHKTe 1.1. BbIie.

I[TOACHUTEJIbBHOE 3AMEYAHUE

TpyObl BBICOKOTO [JaBJE€HHS — O3TO 4YacTH TOIUIMBHBIX KaHAJIOB,
paccuMTaHHble Ha pabOTy INpU TOBBILIEHHOM JaBJICHUM, HHOIJA
npessbiaroniem S MIla.



1.6.

1.7.

1.8.

000/104Ka sIIEPHOTO TOMJIMBA

TpyObl W3 METALIMYECKOTO I[HPKOHUS WIH TPyObl W3 IIMPKOHUEBHIX CILIABOB
(umu  cOopku TpyO0), cCHEUUANbHO TMpelHAa3HAYEHHbIE WIH TMOATOTOBIEHHBIC IS
WCIIOJIb30BAaHUSA B KaueCTBE OOOJIOYKH TOILJIMBA B PEAKTOPaX, KaK OHU OIPEICIICHBI
B IyHKTE 1.1. BBIIIE, M B KOJIMUECTBAX, IpeBbILaomux 10 Kr.

[TpumMeuanue: HUPKOHUEBBIE TPYObl BHICOKOTO JaBiE€HUS CM. MyHKT 1.5. IlupkoHHUEBbIe
pazaenuTenbHble TpyOKH cM. MyHKT 1.8.

[NTOACHUTEJIBHOE 3AMEUYAHUE

TpyObl B3 METAUIMYECKOTO IUPKOHHS MM TPYObl M3 IUPKOHHEBHIX CILIABOB
JUISl MCTIOJIB30BAaHUS B SIIEPHOM PEAKTOPE COCTOAT W3 IIMPKOHUS, B KOTOPOM
OTHOIIIEHHUE T10 BeCy Tra(HMsI K LUPKOHUIO COCTaBIIsieT 00bI4HO MeHee yeM 1:500.

Hacocobl nin ra3oayBKM TCIJIOHOCHUTEJIS MEPBOT0 KOHTYpa

Hacocel wim ra3onyBkH, CIEHMAIBHO IIPEAHA3HAYEHHBIE WJIA IOATOTOBJICHHBIE IS
MOAJAEPKAHUA LUPKYJISALHUHA TCIUIOHOCUTEINS MIEPBOI0 KOHTYpa SIEPHBIX PEAKTOPOB, KaK
OHM ONpEJENIEHbI B MyHKTE 1.1 BbImIE.

[NTOACHUTEJIBHOE 3AMEUYAHUE

CrienuanbHO MPeAHA3HAYCHHBIC WM MTOATOTOBICHHBIC HACOCHI MIIA Ta30yBKH
BKJIIOYAIOT HACOChl [UIsI BOJIOOXJIAXKIAEMBIX PEAaKTOPOB, Ta30yBKU IS
ra300XJIaX/1aeMbIX PEaKTOPOB U JIEKTPOMATHUTHBIE W MEXaHHMYECKHE HACOCHI
JUTSL PEaKTOPOB € JKUIKOMETAJUTMUECKUM TEIJIOHOCUTENIeM. JTO 000py0BaHuE
MOJKET BKIIOYaTh HACOCHI CO CJIOKHBIMHU, YIUIOTHEHHBIMA WJIM MHOTOKPAaTHO
YVIUIOTHEHHBIMU CHUCTEMaMH JJisi MPeIOTBPALEHUS YTEUKU TEIJIOHOCUTENS
MEPBOTO KOHTYPA, TE€PMETUYHBIC HACOCHI U HACOCHI C CHCTEMaMU HHEPITUAIBHOM
Maccel. JTO ONpeleleHHe KacaeTcs HacoCOoB, AaTTECTOBAaHHBIX IO
noacekuuu NB  pasnenal cexkuum [II (kommoneHThl  Kiacca 1)  koxa
AMepukaHckoro oOmiectBa UWHXKeHepoB-MexaHnkoB (ASME) wmm 1o
HKBHUBAJICHTHOMY CTaHJAPTY.

BHyTpHKOpIIYCHBIE YCTPOHCTBA SAAEPHBIX PEAKTOPOB

BHyTpukopnycHble yCTpOHCTBA SIEPHBIX PEaKTOPOB, CHENUATBHO MPEIHA3HAYCHHBIC
WM TTIOATOTOBJICHHBIE JJI51 HCIIOIb30BAHUSA B SIIEPHBIX PEAKTOPAX, KAK OHH OIIPEICIICHBI
B yHKTe 1.1. Bbiie. K HUM OTHOCSTCSI, HAanpUMep, OTIOPHBIE KOJIOHHBI aKTUBHOM 30HBI,
TOIJIMBHBIE KaHAJbl, pa3[eJIUTENIbHbIE TPYOKH, TEMJIOBBIE SKpaHbl, OTpPa)XKaTelH,
OTIOPHBIE PEIIETKU aKTUBHOW 30HBI U TUTACTUHBI Tu(dy30pa.

I[TOACHUTEJIBHOE 3AMEUYAHUE

BHyTpUKOpIyCHBIE yCTPOMCTBA SAEPHBIX PEAKTOPOB SIBISAIOTCS OCHOBHBIMU
KOHCTPYKUHUSAMH BHYTPU KOpITyCa pEaKTOpa, KOTOPHIE BBIOJIHSIOT OJHY WU
HECKOJIbKO (DYHKIIMMA, TaKUX, KaK 00ecliedeHrne ONophl JUIsl aKTUBHON 30HBI,
pa3MeIleHrs] U TUCTaHIMOHUPOBAHUS TOIUIMBA, NMOJAYM M PEryJUpOBaHUS
IIOTOKA TETJIOHOCUTEIIS IIEPBOrO KOHTYPA, paAUallMOHHON 3alUThl KOpIyca
peakTopa ¥ BBOAA BHYTPU30HHBIX TaTYUKOB.



1.9.

1.10.

1.11.

Tem1000MeHHUKH

a) HaporeHepaTopLI, ClICHUAJIbHO IIPEAHA3HAYCHHBIC HWJIM TIOATOTOBJICHHBIC JJIS
HCIIOJIb30BAHHA B IICPBOM HJIM IMPOMEKYTOUHOM KOHTYPC TCIUIOHOCUTCIIA ANCPHBIX
PEaAKTOPOB, KaK OHU OIIPCACIICHBI B ITYHKTC 1.1. BeIIIIC.

b) Jlpyrue TernaooOMEHHHMKH, CIIEHUANBHO MpeIHa3HaueHHbIEC UM MOJrOTOBJICHHbIC
JUId TIEpBOrO KOHTYpa TEMJIOHOCUTENS SIAEPHBIX PEAKTOPOB, KaK OHU OIPECIICHBI
B ImyHKTe 1.1. BbIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

[TaporenepaTopsl cHelMaNbHO NpPEIHA3HAYEHbI WM MOJATOTOBJIECHBI JUIS
IepeHoca TeIula, BBIPAaOOTAHHOTO B peakTope, K MUTATENbHOM BoJe s
IIPOU3BOJICTBA Mapa. B ciyuyae ObICTpOro peakropa, B KOTOPOM IIPUCYTCTBYET
TaK)Ke MPOMEKYTOUHBIM KOHTYP OXJIAKACHMSI, TAPOreHEPaTOp pacioiaracTcs
B IIPOMEXYTOYHOM KOHTYPE.

B razooxnaxmaeMoM peakTope TEINIOOOMEHHUK MOXET UCIIOJIb30BaThCs IS
IepeHoca TeIla BO BTOPOM KOHTYp Ta30BOr0 TEIIOHOCUTENS, KOTOPBIH
IIPUBOJAUT B JIEHCTBHE I'a30BYI0 TYpOUHY.

Oroii  mo3unued  He  KOHTPOJMPYIOTCA  TEIUIOOOMEHHMKHM  JIJIs
BCIIOMOTATEJIbHBIX CHUCTEM peakTopa (HalpuUMeEp, CHCTEMbI aBApUIHOTO
OXJIaXIEHUS UM CUCTEMBI OTBOJIA OCTaTOYHOI'O TEIIJIOBBIICIEHUS).

HeiiTpoHHBIE 1€TEKTOPBI

CriennanbHO NpeaHa3HAYEHHbBIE WM IOJATOTOBIIEHHBIE AETEKTOPHI JUISl ONPEEIICHUs
YPOBHEW HEWTPOHHOI'O IMOTOKA B Mpelesiax aKTUBHOM 30HBI PEAaKTOPOB, KaK OHHU
ornpezeneHsl B myHKTe 1.1. BoIe.

[NHOACHUTEJIBHOE 3AMEYAHUE

B cdepy oxBara 1aHHOTO HAMMEHOBAHUS BXOJAAT BHYTPU30HHBIC M BHE30HHBIC
JIETEKTOPbI, KOTOpPblE H3MEPSAIOT YPOBHU IOTOKAa B ILIMPOKOM JIMANa3oHE,
006braHO oT 10* HeliTpoHoB Ha cM’ B cekyHay wiu Gosee. K BHE30HHBIM
OTHOCATCS T€ W3MEpUTENbHbIE NPUOOPHI 3a MpelelaMd aKTUBHOW 30HBI
PEaKkTOpOB, KaK OHU OIPEIECHbI B yHKTE 1.1. BhIlIE, KOTOPbIE PaCIIONIOKEHBI
BHYTPH OMOJIOIMYECKON 3aIIUTHI.

BHelHue TenjioBbie IKpaHbI

BHCLHHI/IG TCIIJIOBBIC 3KpaHBI, CIICIIUAJIBHO HpeIIHaBHa‘-ICHHBIe NI IIOATrOTOBJICHHBIC
JUTSL KCTIOJTB30BAHMS B SIZICPHBIX PEaKTOPax, Kak OHU OINpeelieHbI B IyHKTe 1.1. BBIIIE,
JUIA COKpaH_IeHI/IH HOTepB TCIJIa, a TaAKXKC AJIA O6CCH€‘-I€HI/ISI COXpaHHOCTI/I 3aH.[HTH01>i
000JIOUKH.

[NHOACHUTEJIBHOE 3AMEYAHUE

Buemnue  TemioBble  3KpaHbl —  3TO  OOiblIME€  KOHCTPYKIHH,
yCTaHaBIUBAaEMbIE HaJl KOPIIyCOM PEAKTOPA JJIs COKPAILCHU [T0TEPh TEIlIa OT
peakTopa U CHUKEHUS TEMIEPATypbl BHYTPU 3aLUTHOW 000I0UKH.



2.1.

2.2.

3.

HesinepHble MaTepuabl 1JIsl PEAKTOPOB
JeliTepuii u TsizKe1as1 BOAA

Heiitepuii, Tsxenas Boga (OKHCh ASUTEpHs) U JII000€ APYroe COeAMHEHHUE JIeHTepHs,
B KOTOpPOM OTHOIIEHHE JeWTepuss K aromaMm Bojopoaa mnpessimaer 1:5000,
MpeHa3HaYeHHbIE JUIsl UCIOIb30BaHUs B SJEPHBIX PEaKTOpax, KaKk OHU OIpEAeICHbI
B IyHKTe 1.1. BbllIe, B KonuuecTBax, npeBbimatronux 200 Kr aToMOB JedTepus AJis
Ar000H ONHOM CTpaHbI-MIONy4yaTesss B TEUEHHE OIHOIO KaJl€HAApHOTO
(1 suBapst — 31 nmexaOpsi).

AnepHo-4ucTbIi rpadguT

I'padut, umeromuii cTeneHb YUCTOTHI BhIIIE 5 YacT/MJIH: (4acTel Ha MHJUTHOH ) OOPHOTO
SKBHBAJEHTA, C IUIOTHOCTBIO Oonbime veMm 1,50 r/cM®, mpemHa3HAYEHHBIH s
UCIOJIb30BAHUS B SIIEPHBIX PEAKTOPax, KaK OHM OIpeleseHbl B ImyHKTe 1.1 Bble,
B KOJINYECTBAX, MPEBBIMAIOMHNX | K.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

Jns neneil SKCIOPTHOTO KOHTPOJISI MPABUTENBCTBO OIMpPENEseT, OyayT Ju
HKCHOPTHBIE napTHH COOTBETCTBYIOILIETO BBILIICYKa3aHHBIM
XapakTepUCTHKaM rpadura WCIONB30BaThCSI B SIIEPHBIX  PEAKTOpPAX.
JlelicTBuE HACTOSILIETO MMyHKTA HE paclpOCTPaHAETCs Ha IrpaduT, UMEIOLIHNH
CTETNICHh YHWCTOTHI BBINIC 5 YacT/MiIH (9YacTeld Ha MWILIHOH) OOPHOTO
SKBUBAJIEHTA, C IIOTHOCTBIO 6oJibiie yeM 1,50 r/cm®, He mpepHa3HAYEHHBIH
JUIsL UCTOJBb30BAaHUS B SAEPHBIX pEaKTOpax, Kak OHU ONPEIEIICHbI
B nyHKTe 1.1 BbILIE.

bopueiit skBuBanenT (BE) moxker ObITh ompeneneH 3KCIEepUMEHTATbHBIM
NyTeM WIM paccuuTaH kak cymma BEz nns mpumeceil (3a uckimroueHueM
BEyrieroj1, HOCKOIBKY YIJIEpO/I HE CUUTAETCS IPUMECHIO), BKIItoUas 0op, re:

BEz (10%) = CF x xonnenrpanuto snementa Z (10°); CF — xos(pduruent
nepecyera: (oz X As) JeneHHoe Ha (OB X Az); OB M Oz — CEUEHHUS 3axBaTa
TEIUIOBBIX HEUTPOHOB (B OapHax) uisi MpUpogHOro Oopa W 3jeMeHTa Z,
COOTBETCTBEHHO; a AB M Az — aTOMHBIE MacChl IPUPOAHOTO OOpa H
3NeMeHTa Z, COOTBETCTBEHHO.

YcranoBku aJs HGprﬂﬁOTKl/I OﬁJIy‘IeHHl)IX TOINIMBHBIX 3JICMCHTOB
noﬁopy):[OBaHne, CieuMajJbHO TIPEeAHAZHAYCHHOC HW/IM IOATOTOBJICHHOC

AJIA 3TOT0

BBOJIHOE 3AMEYAHUE

[Ipu mnepepaboTke OOJyUYEHHOTO SAEPHOTO TOIUIMBA IUIYTOHHM M ypaH
OTIEJSIIOTCS.  OT  BBICOKOAKTHBHBIX MPOAYKTOB JEJIE€HHS U JIPYrux
TPaHCYPAHOBBIX AIEMEHTOB. [[J1s1 TAKOTO pa3fesieHnss MOTYT UCIIOJIb30BaThCs
pa3jnyuHble TeXHOJoruueckue mporecchl. OIHAKO CO BpeMEHEM IMpolecc
«Ilypekc» cran Haubosiee pacpOCTPAHEHHBIM U MPUEMIIEMBIM IPOLIECCOM.
DTOT mpoliecc BKIIOYAET PACTBOPEHUE OOJIYYEHHOTO SIEPHOTO TOIIMBA B



3.1.

a30THOM KHCJIOTE C MOCJIEAYIOIIMM BBIJICICHUEM YpaHa, IUIYyTOHHS |
MPOJYKTOB JICJICHUS SKCTPAKIMEH PACTBOPUTEIEM C TOMOUIBIO TPUOYTHII
docdara B opraHnueckoM pa3zdoaBHTEIE.

TexHonornueckue MpoIecchl Ha pa3iMuHbIX ycTraHoBKax tuma «llypekc»
aHAJIOTMUYHBI M BKJIIOYAIOT: PAcueXJOBKY W/WIM M3MeNIbYeHHEe OOIYdYEHHBIX
TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHUE TOIJINBA, SKCTPAKIIUIO paCTBOPUTEIEM
U XpAaHCHUE TEXHOJOTMYECKOW IKUAKOCTH. MOXKET HMETbCs Takke
o0opyaoBaHUE MJs TEMJIOBOM JEHUTpAlMM HUTpaTa ypaHa, KOHBEPCHUU
HUTpaTa IJIYTOHUS B OKHUCh WJIM METAJlI, a Takke A 00pabOTKM JKUAKHX
OTXOJIOB, COJEpKalMX NPOAYKTHl JAENEHUs, 10 THOJaydyeHUus (OpMBlI,
IIPUTOHOM [UIsl MPOJOJDKUTENBHOIO XPAaHEHUsl WIN 3axopoHeHusd. OmHako
KOHKPETHBIE THUIIBI U KOH(UTypanusi 000pyIOBaHHUS, BBHIMOIHSAIOMETO 3TH
(byHKIMHU, MOTYT pa3IMyaThCs HA pa3IMYHbIX ycTaHOBKax Tuna «lIlypekc» mo
HECKOJIbKUM TMpUYMHAM, BKJIIOYas THUIIBI U KOJUYECTBO OOIYYEHHOI'O
SIEPHOTO TOIUIMBA, MOJUIEXKAILIEro IepepaboTke, W MPEeAINoiaraeMblii
IIPOLECC OCAXKIACHMSI M3BICKAEMBIX MAaTEpPHUAJIOB, a TAaKXKe MPUHIUIIBI
oOecrieueHHss 0€30MAaCHOCTH M TEXHHUYECKOTo OOCIYKMBAHH, MPHUCYIIHE
KOHCTPYKLIMHU TaHHON 0OCTaHOBKH.

«YcraHoBka s mepepabOTKHM OOJYYEHHBIX TOIUIUBHBIX DJIEMEHTOB)
BKJIIOYaeT 00OpyNOBaHME U KOMIIOHEHTBI, KOTOpbIe OOBIYHO HAXOMATCS B
OpsIMOM  KOHTakTeé ¢  OOJy4YeHHbIM  TOIUIMBOM UM OCHOBHBIMU
TE€XHOJOTMYECKMMH MTOTOKAMHM SIIEPHOTO MaTepuasa U MPOAYKTOB JEIECHMUS,
Y HEMOCPEJICTBEHHO YIIPABJISIET UMHU.

OTH mpoIecchl, BKII0Yas KOMIUIEKTHBIE CHCTEMBI TSI KOHBEPCHH LTy TOHHUS
u NPOM3BOJICTBA  METAJTMYECKOTO TUTYTOHUS, MOTyT  OBITBH
UACHTU(PUIMPOBAHBl TIO MepaM, NPUHUMAEeMbIM [UIsl TPEeAOTBpallleHUs
OIAaCHOCTEH B CBS3M C KPUTHYHOCTHIO (HAmpUMep, MepamH, CBSI3aHHBIMU C
reoMeTpueii), oOaydeHueM (Hampumep, MyTeM 3alluThl OT OOIy4YeHUs) U
TOKCUYHOCTBIO (HallpuMep, MEPaMH 110 YAECPKUBAHUIO).

OKCIIOPT

DKCHOPT MOJHOTO KOMIUIEKTa OCHOBHBIX €IUMHUI] B paMKaX 3TOM I'paHUIIbI
OCYILECTBIISICTCA TOJBKO B COOTBETCTBUHU C IpouenypamMu MemopaHayma.
B cootBeTcTBUM ¢ myHKTOM 6 MeMopaHayMa MpaBUTEIbCTBO OCTABIIAET 3a
co0o#i MpaBo MPHUMEHATH NpOoLEeaYphl PyKOBOAAIINX MPUHIMIIOB K JIPYTUM
npeaMeraM B paMKax (yHKIMOHAIBLHO ONPEIEICHHON IrpaHUIIbI.

Enununpsl 000pyaoBaHus, Ha KOTOpPbIE, KaK CUMTACTCS, PACIpOCTpaHIeTCs
3HaueHue (¢pa3pl «d 000pYyIOBaHHE, CIEUUATBHO MPEAHA3HAUYEHHOE WU
MOJATOTOBJICHHOE» JJIsl IepepadOTKU OTPabOTABIINX TOIJIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

Oo0opynoBaHue AJisl PacYeXJIOBKH UM MAIIMHBI JJIsl U3MeJbYeHUs 00, Iy4eHHbIX
TOILUIMBHBIX 3JIEMEHTOB

JlucTaHIMOHHO ympaBisieMoe O0OpyIOBaHUE, CIENHUAIbHO MpeJIHAa3HAUYEHHOE WIIU
MOJATOTOBJICHHOE JJI HMCIOJB30BAaHUS HA YCTAHOBKE IO MepepaboTKe, Kak OHa
oTpezieNieHa BhIIIE, 171 OTACNICHUS WM MOATOTOBKH 00y4YE€HHOTO sIIEPHOTO MaTepHara,
COJIEPIKAIIIETOCS B TEIUIOBBLICISIONIMX COOpKaxX, IMydKaX TBAJIOB WM TOIUIMBHBIX
CTEPIKHSX, JUIS LIeJeH ero mepepadoTKH.
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3.2

3.3.

[TOACHUTEJIbBHOE 3AMEYAHUE

D10 000pyNOBaHME HCIONB3YETCS JUISl PE3KH, M3MENBbUYCHUS, Pa3leliKu WU
BCKPBITHSI MHBIM 00Opa3oM OOOJIOUKHM TOIUIMBA IJIi OTOJIEHUS OOJIy4EeHHOI'O
AIEPHOTO MaTepuajia B ILENIX MepepadOTKM WIM TMOATOTOBKM TOIUIMBA K
nepepabotke. Kak mpaBuiio, HCIONB3YIOTCS CIIEHUAIBHO CKOHCTPYMPOBAHHBIE
peXylLIMe YCTPOWCTBA, XOTS MOXET HCIOJb30BaThCi M COBPEMEHHOE
00opy10BaHUE, HANPUMEp J1a3ephl, 3a4MCTHBIE MAIIMHbBI WU APYTUE METOJBI.
PacuexyioBka mpenmonaraeT yjaaieHHe OOOJOYKH OOJYYEHHOTO SIICPHOTO
TOIJIMBA MEPE]] TEM, KaK OHO OYJIeT MOJBEPrHYTO PACTBOPEHHUIO.

JuccobBepbl

PesepByapbl il pacTBOPEHUS] WIJIM JIUCCOJNbBEPHI, CHAOXKEHHbIE MEXaHUYECKUMHU
YCTpOMCTBaMM,  CHELMAIbHO  MpEJHa3HAUYECHHbIE WJIM  MOATOTOBJIEHHBIE IS
UCTIOJIb30BaHUSI HAa YCTAHOBKE MO MepepaboTKe, KaK OHA OIpeJesieHa BbIIE, JUIS
pacTBOpeHHs] OOJYyYEHHOrO SIEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI BBIIEPKUBATH
ropsiuyt0, BBICOKOKOPPO3HMOHHYIO HJIKOCTb M MOTYT JIUCTAaHLMOHHO 3arpy’KaThCs,
AKCILUTYaTUPOBATHCS U TEXHUUYECKU 00CITY)KUBATHCS.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

B nucconbBepel OOBIYHO MOCTYMaeT OOJYYEHHOE SAEPHOE TOIIMBO B
TBepaoit opme. Ilepenm 3arpy3koii B OHMCCOIBBEp SACPHOTO TOIUINBA,
000J10YKa KOTOPOTO HM3rOTOBJIEHA M3 TAKOI'0 MaTepuana, Kak LHUPKOHUH,
Hep)KaBeIoIasi CTajlb WIN CIUIABbl TAKMX MAaTEPHAIOB, OHO JOJDKHO OBITH
MOJBEPTHYTO PAacyUeXJOBKE W/WIIM pa3zieike Wiu pyOke s oOecreyeHHs
NONaJaHus KUCIOTHl B TOIUIMBHYIO Matpuily. OOmydeHHOe saepHoOe
TOIJIMBO, KakK TPABWJIO, PACTBOPSAETCS B CHJIBHBIX HEOPTaHUYECKHUX
KHCIIOTaX, HAaIpUMeEp, B a30THOW KHUCIIOTE, TOCIE YEero HEpPacTBOPEHHBIC
3JIEMEHTHI 0007I0YKK yaasstoTes. HecMoTpst Ha To, uTO A7 oOecrieueHHs
0€301MacHOCTH MO0 KPUTHYHOCTH MOTYT OBITh PEaM30BaHBI ONpEJICIICHHbIC
KOHCTPYKTUBHBIE XapaKTEPUCTUKU, TAKHE KaK MaJblil TUaMeTp, KOJIbLIEBOE
WIN TIPSIMOYTOJIFHOE HMCHOJHEHHE Pe3epByapoB, HEOOXOIMUMBIM YCIOBHEM
OHM HE SBIAIOTCA. BMeECTo 3TOro MOTyT TNPUMEHATHCS  MEpHI
OPTaHM3alMOHHOTO XapaKTepa, B YaCTHOCTH, 0OecTIiedeHre MajIoro pa3mepa
NapTUH WIM HU3KOTO COJIEpKaHMs JelsIerocs Marepuaia. Pesepyapsl 1uis
PAaCTBOPEHUS U AUCCOIBBEPHI, CHAOKECHHBIE MEXaHHYECKHMH yCTPOWCTBAMH,
OOBIYHO M3TOTABIMBAIOTCA M3 TAKUX MAaTEPUAIOB, KaK MaJOyTJIepOIUCThIE
HEep)KaBeloIMe  CTalM, TUTaH  WIM  LOUPKOHMH  WIM  JIpyTHue
BBICOKOKAUECTBEHHbIE MaTepuaibl. B KOHCTPYKIMIO IUCCOIBBEPOB MOTYT
BXO/IUTh CHCTEMBI YAAJICHUS 000JIOUKH WIIN OTXO/0B M3 000JI0YEK, a TAKKE
CHUCTEMBI KOHTPOJS M OYHUCTKM OTXOASIIMX PAJUOAKTUBHBIX Ta30B.
XapakTepuCTHKaMH 3THX JHCCOJIBBEPOB MOXKET HpPEAyCMaTpUBATHCS HX
yCTaHOBKa JJIs1 pabOThl B JUCTAHLMOHHOM PEXHUME, TaK KaK OOBIYHO HX
3arpyska, 9KCIUTyaTalusl U TEXHHYECKOe 0O0CITYKHBAHUE MPOU3BOIATCS TIPH
HAJIMYUU TOJCTOTO 3aLIUTHOTO SKPaHa.

IKCTPAKTOPHI M 000PYA0BaHUE ISl IKCTPAKIIMH PACTBOPHUTEIEM

CHGLII/IaHLHO npeaAHa3HAYCHHBIC WX IMOATOTOBJICHHBIC SKCTPAKTOPLI C PACTBOPUTCIIEM
(TaKI/Ie, KaK HaCaaO4YHbIC WKW IIYJbCAOIWOHHBIC KOJIOHHBI, CMECHUTEIILHO-OTCTOMHEIC
afraparbl WA I_IGHTpOGC)KHI:IC KOHTAKTHBIC annapaTLI) JJId HCIIOJIB30BaHHMA Ha
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34.

YCTQHOBKE IO 00paboTKe OOIYy4YEHHOrO TOIIMBA. DKCTPAKTOPHI C PACTBOPUTENIEM
JOJDKHBI OBITh YCTOMYMBBI K KOPPO3MOHHOMY BO3ACHCTBHUIO A30THON KHCIIOTHI.
DKCTPAaKTOpbl € PpacTBOPHUTENEM OOBIYHO M3TOTABIUBAIOTCS C  COOJIOACHUEM
Ype3BBIYAafHO BBICOKMX TPeOOBaHWI (BKIIOYAsl MPUMEHEHHE CIEIHaIbHBIX METOIOB
CBapKM, MHCHEKIHH, oOecredeHne MW KOHTPOJIb KadyecTBa) U3 MaJoyrJIepOJUCThIX
HEPXKABEIOIIUX CTAJIeHd, THUTAHA, LUPKOHUSA WIA JAPYIMX BBICOKOKAYECTBEHHBIX
MaTepHalIoB.

[MTOACHUTEJIBHOE 3AMEUYAHUE

B aKcTpakTOpBl C pacTBOpPHUTENEM IOCTYMAeT KaK pPacTBOp OOJIYyYEHHOTO
TOIUIMBA M3 AWUCCOJIBBCPOB, TaK H OpFaHI/I'-ICCKI/II\/'I pacTBOp, C IMOMONIBIO
KOTOPOTO  pa3AeysIIoTCs  ypaH, IUTYyTOHUH W TIPOAYKTHI  JICJICHHS.
O6opyoBaHue ISl SKCTPAKLUKU PacTBOPHUTENEM OOBIYHO KOHCTPYHUPYETCS
TaKUM 00pa3oM, YTOOBI OHO YAOBIIETBOPSIIO KECTKUM IKCIUTyaTallHOHHBIM
TpeOOBaHUSAM, TaKUM, KaK JUTUTEIBHBI CPOK CITy>KOBI 0€3 TEeXHHYECKOTO
OOCITy)KMBaHUSI WIM JIETKas 3aMEHSEMOCTh, MPOCTOTa B JKCIUTyaTallMd M
YOpaBJICHUH, a TaKXKC rMOKOCTb B OTHOIIEHUH H3MEHEHHUS nmapamMeTpoOB
nporecca.

XuMHnyecKkue pe3epByapbl A5 BblIeP:KMBAHUS HJIM XPaHEHUsI

CrnenuanbHO  IpeJHA3HAYCHHbIE  WMJIM  IOATOTOBJIEHHBIE  pe3epByapbl I
BBIICP)KUBAHMS MJIM XPAHEHUsS Ui HCIOJb30BAHUS HA YCTAHOBKE IO THepepadoTke
00Jy4eHHOr o TOIUIMBA. Pe3epByapsbl [U1sl BBIAEPKUBAHUSI UM XPAHEHUS! JOJDKHBI OBITh
YCTOWUYMBBI K KOPPO3MOHHOMY BO3ICHCTBUIO a30THOM KHUCIOTHIL. PesepByapsl s
BBIICPKUBAHMSI WIM XpaHEHUs: OOBIYHO M3TOTABIMBAIOTCS U3 TaKUX MaTEpHAIOB, KaK
MaJIOYTJIEPOAUCThIC HEpIKABEIOLIME CTAIM, TUTAH WM LUPKOHUH WU JIpyrue
BBICOKOKaUYeCTBCHHbIE MaTepuaibl. PezepByapbl A BbIIECPKUBAHUS WM XpaHEHUs
MOTYT OBITh CKOHCTPYHPOBAaHbI TakUM 0Opa3oM, dYTOOBI HX SKCIUTyaTalus u
TEXHUYECKOEe OOCIy)KMBaHUE MPOU3BOAMWINCH JAUCTAHLMOHHO, M MOTYyT HMETh
CJICAYIOUINE 0COOCHHOCTH C TOYKH 3PEHUSI KOHTPOJIA 32 SACPHON KPUTUIHOCTBIO:

1) OopHBIIl PKBUBAJICHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKIIMH pPaBEH IO MEHBIICH
Mmepe 2%,

2) UMIUHIPUYECKHUE Pe3ePBYaphl UMEIOT MaKCUMaIBHBIN quaMetp 175 MM, 1o

3) nOpsAMOYTOJIbHBIA WIIM KOJBIEBOM pe3epByap HMEET MAKCHUMAIbHYIO HIUPHUHY
75 MM.

I[TOACHUTEJIBHOE 3AMEUYAHUE

Ha orame oKkcTpakiy pacTBOPHUTENEM O00Opa3yrOTCs TPU OCHOBHBIX
TEXHOJIOTHUYCCKUX IMMOTOKA KUAKOCTH. Pe3epByapI>I AJI BBLACPKUBAHUA WU
XpaHEHUsI HMCIONB3YIOTCS B JajbHEHIeil 00paboTKe BCEX TPeX MOTOKOB
CIIeIyIOIINM 00pazoM:

a) PactBop umcTOoro HUTpara KOHIEHTPUPYETCS BBINApUBAaHUEM U
MIPOUCXOAUT MPOIIECC IEHUTPALMH, TJI€ OH MpEeBpallacTCcs B OKCHJ ypaHa.
OTOT OKCUJ] TOBTOPHO UCIIONB3YETCS B AIEPHOM TOILIUBHOM LIUKJIE.
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3.5. Cucremsl H3MEPCHUA XaApPaKTEPUCTHUK HeﬁTpOHHOFO MOTOKAa [J KOHTPOJHA

b) PactBop BBICOKOAKTUBHBIX IIPOYKTOB JiefeHus 0OBIYHO
KOHLICHTPUPYETCsl BBITAPUBAHUEM M XPAHUTCS B BUJIE KOHLICHTPUPOBAHHOMN
KUAKOCTU. DTOT KOHLIEHTPAT MOXKET BIOCIEACTBUM IIPOWTH BbIIIAPUBAHHE
wii ObITh TpeoOpazoBaH B (GoOpMy, TNPHUTOTHYIO IS XpaHCHHS WIN
3aXOPOHEHHS.

¢) PactBop umcroro HuTpara IUTyTOHUS KOHLEHTPUPYETCS M XpaHUTCA 0
NOCTYIUIEHHs Ha JajbHEHIINME JTanbl TEXHOJOTMYECKOro Ipolecca.
B wactHOCTH, pe3epByaphl Uil BBIACPKUBAHMS WM XPAaHEHHs PacTBOPOB
IUTYyTOHUSI KOHCTPYUPYIOTCSI TAKUM 00pa3oM, YTOObI N30€KaTh CBA3AHHBIX C
KPUTHUYHOCTBbIO Mpo0JieM, BO3HUKAIOLIIUX B pe3yjibTaTe HW3MEHEHUU
B KOHLIEHTpALUK WK (hopMe TaHHOTO MOTOKA.

TEXHOJOIM41€CKOro mpoiuecca

4.

CucremMpl  U3MEPEHHS  XapaKTEPUCTUK  HEUTPOHHOTO  TMOTOKA,  CHELHMAIBHO
[IPEAHA3HAYEHHBbIC WM TOATOTOBJICHHBIE MU HWHTErPAllMM U HUCIOJIB30BaHUA C
CHUCTEMaMM aBTOMATU3UPOBAHHOT'O KOHTPOJIA TEXHOJOTUYECKOT0 IPOLECCa HA YCTAHOBKE
1o nepepaboTke 00IyUYEHHBIX TOMJIMBHBIX 3JIEMEHTOB.

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI MO3BOJISIIOT NPOBOAUTH AKTHMBHOE M ITACCUBHOE MU3MEPEHHUE U
JUCKPUMMHALIMIO HEUTPOHOB B LIEJIAX ONPEIEICHUS KOJIUYECTBA U COCTaBa
paciiernsronerocss Marepuana. IToJHBIM KOMIUIEKT CHUCTEMBI COCTOUT W3
reHeparopa HEUTPOHOB, IETEKTOpa HEUTPOHOB, YCHUIIUTEICH U AJIEKTPOHUKHU
TU1s1 00pabOTKK CUTHAJA.

OToll TO3MLMEH HE OXBaTHIBAIOTCS MPHOOPHI A JETEKTUPOBAHUS U
M3MEpPEHUsT HEUTPOHHOIO ITOTOKA, KOTOPBIEC MPeJHa3HAYCHbI 1JI LEICH ydeTa
SAICPHOTO MaTepualla M TapaHTUH WM JII00Oro APYroro NpUMEHEHHUs, He
CBA3aHHOTO C  MHTErpallMed M  HUCIOJIB30BAaHUEM C  CHCTEMaMu
aBTOMATU3UPOBAHHOT'O KOHTPOJIS TEXHOJIOIMUYECKOTO MIPOLIEcca HAa YCTaHOBKE
1o nepepaboTke 00Ty4EeHHBIX TOIUIUBHBIX SJIEMEHTOB.

YcraHOBKH AJd M3roTOBJCHHUS TOILIMBHBIX JJEMCHTOB SHAICPHbLIX
PE€AKTOPOB U CIHCHHUAIBHO MNMPEIHASHAYCHHOC HNJIM NOATOTOBJCHHOC IJIsd

3TOro 000pya0BaHHe

BBOJIHOE 3AMEYAHUE

TomnIMBHBIE 3JIEMEHTHI SIIEPHBIX PEAKTOPOB N3OTABIMBAIOTCS U3 OHOTO WIIH
0ojsee HCXOOHBIX WM CHEHUAJIbHBIX PACLICIUISIONIUXCS MaTepUaloB,
YIOMSHYTBIX B YacTH A HACTOSIIEro MNpuiokeHus. [ M3roToBieHus
OKCHJIHOTO TOILJIMBA, HAauOOJIee PacIpOCTPAaHEHHOTO TUIIA TOIUIMBA, UMEETCA
o0opyi0BaHHE [yl TPECCOBaHUS TaOJETOK, CIEKaHWs, IIIHU(GOBaHUS U
copTupoBkH. Onepanuu co CMEIaHHBIM OKCUIHBIM TOIUIMBOM IPOU3BOASATCA
B IEpYATOUYHBIX OOKcax (WJIM 3KBUBAJIEHTHBIX KaMepax) J0 MOMEHTa HX
repMeTu3anuu B 000yI04Ky. Bo Bcex ciiydasx TOIUIMBO Ie€pMETU3HUPYETCA
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BHYTPU COOTBETCTBYIOLIEH O0OJIOYKH, KOTOpas MperHa3HAYCHA BBIOJIHATH
POJIb MEPBUYHOTO Oapbepa, ¢ TEM YTOOBI BO BpeMs SKCIUTyaTalluu PEaKTopa
o0ecreunBaIMCh TPHEMIIEMBbIE Pa0OYHe XapaKTEPUCTHKU M OE30MacHOCTh
ToruMBa. Takke BO BCEX CiIydasix B IEJISIX 0OECIeYeHUs MPeCcKa3yeMoro u
0€301MacHOro MOBEJCHUS TOIUIMBA HEOOXOIMM TOYHBIN, O UCKIIOYUTEITHHO
BBICOKMX CTaHIApTOB, KOHTPOJIb TEXHOJOTHYECKHX IPOIECCOB, OTEpaIui
1 000pyIOBaHUS.

[TOACHUTEJIBHOE 3AMEUYAHUE

[Tpenmetbl 00OpPYIOBaHUS, KOTOpPbIE, KAaK CYHMTACTCS, IOMANAJAIOT O]
3HaYeHUE (Qpa3bl «U CHEIHAIBLHO TMPETHA3HAYCHHOE WJIH MOATOTOBICHHOE
o0opyIOBaHME» Ui W3TOTOBJICHHS TOIUTUBHBIX JJIEMEHTOB, BKJIFOUYAIOT
00opyioBaHuE, KOTOPOE:

a) OOBIYHO BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAaKT C IOTOKOM
oOpabaTbIiBa€MOro  AJEPHOr0 MaTepuajga WM  HENOCPEICTBEHHO
00pabaThIBaeT €ro, WK XKe yIpaBisieT UM;

b) repMeTH3MpyeT AAepHBIA MaTepra BHYTPH 000IOYKH;

C) TPOU3BOAUT MPOBEPKY FEPMETHUHOCTH OOO0IOUKH UM CBAPHOTO 111BA;

d) mnpousBoauT IIPOBEPKY OKOHYATEIbHON 00paboTKu
repMETU3UPOBAHHOTO TOILIINBA; WIH

€) HMCIIOJIb3yeTCs Uil COOPKU TOIUIMBHBIX 3JIEMEHTOB PEaKTopa.

Takoe o0opynoBaHME WM CHUCTEMBl OOOPYAOBaHMS MOTYT BKJIIOYATh,
HanpuMep:

1) MONHOCTBIO  ABTOMATH3MPOBAHHBIC TIOCTBI  KOHTPOJS  TaOJIETOK,
CIICIUAJIBHO Hpe[[HaSHa‘-IeHHI)IG WJIN TIOATOTOBJICHHBIC IJISI HpOBepKI/I
OKOHYATEJIbHBIX Pa3MEPOB M TOBEPXHOCTHBIX JC(PEKTOB TOIUIMBHBIX
Ta0JIETOK;

2) aBTOMATHYECKHE CBAPOYHBIC alIaparhl, CIICIUAIBLHO MPEIHA3HAYCHHBIC
NI ITIOATOTOBJICHHBIC IJIA HpI/IBapI/IBaHI/ISI KOHIICBBIX SaFJ'IYIHCK TB3JIOB;

3) mOCThI aBTOMATHYECKOTO WCHBITAHHS M KOHTPOJISA, CHEIHAIbHO
HpeI[Ha?;Ha‘ICHHLIG I TOATOTOBJICHHBIC IJIST HpOBepKI/I FepMeTI/I‘-IHOCTI/I
TFOTOBEIX TBAJIOB;

4) CHUCTEMBI, CIICIUAJIBHO HpeI[Ha?;Ha‘ICHHLIG UJIIN ITOATOTOBJICHHBIC IJIA
U3TOTOBJICHHS 000JIOUKH SIJICPHOTO TOIUIMBA.

B nanmenoBanue 3 OOBIYHO BXOOUT 0OOpyAOBaHWE  JUIS:
a) PEHTTEHOBCKOTO KOHTPOJISI CBAPHBIX IIIBOB KOHIIEBBIX 3ariIyIICK
TBIJIOB, b) OOHApYyKEHHs yTeueK Teiusl M3 3aloJHEHHBIX O]
JABJICHHEM TBJJIOB, M C) TaMMa-CKaHUPOBAHWSI TBAJIOB IS IPOBEPKHU
CIUIOIIHOCTH  TOIJIMBHOTO cTos0a (MPaBHJIBHOCTH  3arpy3Ku
TOIUTMBHBIX TaOJIETOK BHYTPb).
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5. YcTraHoBKH 1151 pa3jejieHUus1 H30TONOB MPUPOTHOr0 YPaHa, 00eTHEHHOT 0
yYPaHa WM CNEeNHAJBHOI0 paclienisiionerocsi Marepuajia u 000pyaoBanme,
KpoMe aHAJIUTHYECKMX NPHUOOPOB, CHENUAILHO MNpeIHA3ZHAYEHHOEe WJIH
MOAr0TOBJIEHHOE JIJISl 3TOT0

BBOJIHOE 3AMEUYAHUE

VYcraHOBKM U 000pynOBaHME JUIsl Pa3/ielleHusl HM30TONOB YpaHa BO MHOTHX
cllydasix BeCbMa IOJOOHBI YCTaHOBKaM M OOOPYAOBAaHHIO JUIsl pa3ielicHHS
CTaOMJIBHBIX M30TOINOB. B OTAENBHBIX Cilydasx M3JIOKEHHbIE B pasjiene 5 Mepsl
KOHTPOJIS TAK)KE IPUMEHUMBI COOTBETCTBEHHO K YCTaHOBKaM M 000PYAOBaHHUIO,
IpeJHa3HAYCHHBIM JJIs1 pa3AeeHUs CTAOMIbHBIX H30TOIOB. DTH MEPbl KOHTPOJIS
YCTAHOBOK M 00OPYAOBaHMS Ul Pa3/eIeHUs] CTAOMIBHBIX N30TOMOB SIBIISIOTCS
JONOJTHUTEIBHBIMH K MEPaM KOHTPOJIE yCTAHOBOK M 000PYJOBaHUs, CIIELIUAIBHO
NpeJHa3HAYEHHBIX WM MOJATOTOBICHHBIX JJISi 00pa0OTKH, MCIIOIB30BAHUS WUIIH
IIPOM3BOJCTBA CIELNUAIBHOTIO PaCILEIUIAIONIETOCS MaTepuasa, BKIIOYCHHBIX B
Hcxonuplii cMcoK. DTU JONOJIHUTENbHBIE MEpbl KOHTPOJIS, WU3JI0KEHHBIE B
pa3gene 5, B OTHOLIEHUM CTaOWJIBHBIX M30TONOB HE MPHUMEHSAIOTCS K
00OpYJOBaHUIO, B KOTOPOM HCHOJB3YETCS MPOLECC 3JIEKTPOMArHUTHOTO
pa3aeseHns N30TOMOB.

[Ipomieccamu, K KOTOPHIM H3JIOKECHHBIE B pas3felie 5 Mepbl KOHTPOJS PaBHO
NPUMEHUMBI BHE 3aBUCHUMOCTH OT TPEANOIaraeMoro WCIOJIB30BaHUS IS
pasaciiCHUA H30TOIIOB  ypaHa J'II/I60 CTa6I/IJIbHBIX HU30TOIOB, ABJIIAIOTCA:
ra3oneHTpUQyKHBIA METOJ, Ta301u(Py3nOHHBIN METOT, TPOIIECC TIA3MEHHOTO
pa3aeNieHus U a3pOIUHAMUYECKUE TIPOIIECCHI.

CreneHb o100t HEKOTOPBIX MPOIIECCOB MPOIIECCY pa3IesICHHs H30TOIOB ypaHa
3aBHCHT OT TOTO d3JieMEHTa (CTaOMIBLHOTO M30TOMa), KOTOPBIA MOJBEpPraercs
pazneneHuo. TakuMU TpoIieccaMy SIBISIFOTCS: JIA3€PHBIEC TPOIIECCHI (Hapumep,
MOJICKYJISIPHBII METO/I JIA3ePHOTO pa3IeICHHUs U30TOIOB U JTa3€PHOE pa3IeIICHHE
M30TOMOB 10 METOJIy aTOMapHBIX MAaPOB), XUMUYECKU OOMEH ¥ HOHHBIN OOMEH.
HOSTOMy MMPaBUTCIBCTBA JOJIKHBI TIPOBOAWUTL OLICHKY 3TUX MMPOLECCCOB B KAKAOM
OTACITBFHOM CITydae Ui TOTO, YTOOBI COOTBETCTBYIOUIMM O0Opa3oM MPUMEHSThH
H3JIOKCHHBIC B pasaciic 5 MCPBI KOHTPOJIA K HCIOJB30BAHUIO CTaGI/IHBHBIX
M30TOIIOB.

[Ipenmetbl 00OpYyIOBaHUS, Ha KOTOPbIC, KaK CYMTAETCS, PaCIPOCTPAHACTCS
3Ha4YeHHE (Ppa3bl «00OpYyIOBaAHKHE, KPOME aHATUTHYCCKUX MMPHOOPOB, CIICIUATBHO
npeHa3HAUYCHHOE WM IOJITOTOBJICHHOE» [UIS pa3JejCHUs H30TOMOB ypaHa,
BKJIFOYAIOT B ceO0s:

5.1. Ta3oBble HeHTPU(PYTH U Y3J1bl H KOMIIOHEHTHI, CIIEIUAJIBLHO NPeIHAZHAYEHHbIE HIH
NO/ATOTOBJICHHBIE /ISl HCII0JIb30BAHMS B Ira30BbIX HEHTpUpyrax

BBOJIHOE 3AMEYAHUE

['azoBast meHTpUdyra OOBIYHO COCTOMT W3 TOHKOCTCHHOTO IWJIMHIpPA
auaMeTpoM OT 75 MM 10 650 MM C BEpTHUKaJIbHOW LEHTPAJIbHOW OCBIO,
KOTOPBII MOMEUIEH B BAKYYM U BPAIIA€TCs C BBICOKOM OKPY>KHOU CKOPOCTBIO
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nopsiaka 300 m/c umm Oonee. JInsg  nmocTukeHuss OOJdBLIOW CKOPOCTH
KOHCTPYKLMOHHbBIE MaTe€pHaJIbl BpaILlalOLUXCsl KOMIOHEHTOB JJOJIKHBI UMETh
BBICOKO€ 3HaUE€HHE OTHOLICHHUS IPOYHOCTH K IJIOTHOCTH, @ pOTOpHas cOopka
U, CIIEJJOBATEIbHO, OT/EIbHbIE €€ KOMIIOHEHTBI JOJKHBI M3TOTOBIATHCS C
BBICOKOM CTENEHBI0 TOYHOCTH, 4YTOOBI pa30anaHc ObUT MHMHUMAJIBHBIM.
B otnmume ot nmpyrux neHTpudyr rasoBas neHTpudyra Ui 0O0OoTamieHUs
ypaHa UM€ET BHYTPH POTOPHOM KaMephbl BPALLAIOUIYIOCS IEPErOpPOIKY WIH
NeperopoAku B (hopMe IHcKa M HETOABIKHYIO CHCTEMY IMOJa4d M OTBOJA
razooOpasHoro rekcapropuna ypana (UFs), cocrosiyto mo MeHblie mepe
U3 TpeX OTACJbHBIX KAaHAJOB, JIBA M3 KOTOPBIX COEIMHEHBI C JIOMAaTKamH,
OTXOJSIIIUMHU OT OCHU POTOpa K mHepuepuitHOW 4acTH POTOPHOM Kamephl.
B BakyyMe HaxoauTCs Takke psAJ Ba)XKHbIX HEBPALIAIOIIMXCS 3JIEMEHTOB,
KOTOPBIE, XOTSI U UMEIOT 0CO0YI0 KOHCTPYKIIHMIO, HE CII0KHBI B U3 OTOBJICHUU
U HE W3rOTOBISIIOTCS M3 YHHUKQJIbHBIX MarepuanoB. lLleHTpudyxnas
yCTaHOBKA, OJIHAKO, TpeOyeT OOJIBIIOro YMCiIa ATUX KOMIIOHEHTOB, TaK YTO
UX KOJMYECTBO MOXET CIYKUTh BaXXHbIM HHAMKATOPOM KOHEYHOI'O
UCIIOJIb30BaHUS.

5.1.1. Bpamawmmecsi KOMIIOHEHTBI

a) IlomHble poTOpHBIE COOPKH:

TOHKOCTEHHBIC UWIMHIPHl WIH PsJ COCIUHEHHBIX MEXIy COO0OW TOHKOCTEHHBIX
LUWIMHIPOB, U3TOTOBJICHHBIX U3 OJTHOTO UM 00Jiee MaTepUalIOB C BHICOKUM 3HAYEHHUEM
OTHOIIEHUS IPOYHOCTH K IUIOTHOCTH, YykasaHHblx B [IOJCHUTEJIbBHOM
3AMEYAHHMU x nacrosmemy pazaeny. CoelWHEHHE NHJIMHIPOB MEXAY COOOM
OCYIIECTBIISIETCS. TMPU MMOMOIIM THOKMX CHIL()OHOB WM KOJICL, ONMHCAHHBIX B
gactu 5.1.1.c) Hmxke. CoOpaHHBI POTOP HMMEET BHYTPEHHIOIO IEPETOPOJIKY WIH
MEPETOPOIKN U KOHIIEBBIE Y3IIbl, onucanHbie B 9acTsax 5.1.1.(d) u (e) Hmxke. OmgHako
MoJTHasi COOpKa MOKET OBITh TIOCTABJICHA 3aKa3YMKY B YaCTHYHO COOpAaHHOM BHUJIE.

b) Poropnslie TpyOBHI:

CrnenuaibHO TIpeIHAa3HAYCHHBIC WM TOATOTOBJICHHBIE TOHKOCTEHHBIC IUIUHIPHI C
TOJIILIMHOM CTEHKU 12 MM WUJIM MEHEee, IMaMEeTPOM OT 75 MM 110 650 MM, U3TOTOBJICHHBIE
W3 OJHOTO WM Oojee MaTepHaliOB, WMEIOIIMX BBICOKOE 3HAYEHHWE OTHOIICHUS
MIPOYHOCTU K IUIOTHOCTH, YyKasaHHbix B [IOSACHUTEJIbBHOM 3AMEYAHUWUU
K HACTOAIIEMY Pa3zeiy.

¢) Konbua unu cunbQoHsr:

KoMIIOHEHTHI, CHenuaNbHO NpPEIHA3HAYCHHBIC WM MOATOTOBJICHHBIE IS CO3JaHUs
MECTHOH OmNOpBl Ui POTOPHOH TPyOBl WM COEIMHEHHS psiia POTOPHBIX TPYO.
CunibhoHBI IPEACTABISAIOT COO0M KOPOTKHE IUIHMHAPHI C TOJIIWHON CTEHKH 3 MM WJIH
MeHee, IuaMeTpoM OT 75 MM 110 650 MM, UMEIOIIMX OAWH ro(p U U3rOTOBJICHHBIE U3
OTHOTO W3 MaTepUalOB, MMEIOIIHUX BBICOKOE 3HAYECHHE OTHOLIEHUS IPOYHOCTH K
mwiotHocTH, yka3zaHHeIX B IIOSCHUTEJIbBHOM 3AMEYAHUU k Hacrosmemy

paszzaeny.

d) Ileperopomku:

Kommonentst B ¢opme nucka auamerpoMm oT 75 MM g0 650 MM, crnenuaibHO
npeJHa3sHauYeHHbIE WM TMOATOTOBJICHHbBIE JJISi YCTAaHOBKH BHYTPHU POTOPHOM TPYOBI
HEeHTPUYTH C MEJIbI0 U30JMPOBATh BBHIITYCKHYIO KaMepPy OT IJIaBHOHM pa3IeTuTeIbHOM

16



KaMepbl U B HEKOTOPBIX Ciydasx Mg yiaydmeHus nupkyirauuu raza UFe BHyTpn
[JIaBHOM pa3/IeIUTENbHON KaMepbl pOTOPHOW TPYObl U M3TOTOBJIEHHBIE U3 OJHOTO U3
MaTepHaJIOB, MMEIOIIHUX BBICOKOE 3HAYEHUE OTHOLIEHUS IMPOYHOCTU K IUIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEYAHUU x HactositieMy paszaeny.

e) DBepxuue/HUXHHE KPBIIIKH:

Kommnonentsl B ¢opme aucka guamerpoM oT 75 MM g0 650 MM, crnenuaibHO
IpeJHa3sHauYeHHble WIM TOATOTOBIEHHBIE TakKUM 00pa3oM, 4YTOObI  TOYHO
COOTBETCTBOBATH JIMAMETPY KOHIIOB POTOPHOI TPyOBI M Giiarofapsi 3ToMy yAepKUBaTh
UFe¢ BHyTpH ee. DTH KOMIIOHEHTBI UCIOJIBb3YIOTCS JUIsl TOTO, YTOOBI MOAJIEPKUBATD,
yIep)KUBaTh WJIH COJEpXaTh B ce0e¢ KaK COCTAaBHYIO YaCTh J3JEMEHTBHl BEPXHETO
NOJIIMIHUKA (BEpXHsISI KpBIILIKA) WIM CIYXHTh B KayecTBE HeCylled uvacTu
BPAIIAIOMIMXCST DJIEMEHTOB DJICKTPOABHUTATENSI W AJIEMEHTOB HW)KHETO ITOJAIINITHAKA
(HMXKHSIST KpBILIKA), U U3TOTOBJISIIOTCS. U3 OHOTO U3 MaTepHajoB, MMEIOLINX BBICOKOE
3HAYEHUE OTHOIIECHUS MPOYHOCTU K IUIOTHOCTH, yKazaHHbIX B [IOSCHUTEJIbBHOM
3AMEYAHUMU k HacrosmeMy paszueny.

[NTOACHUTEJIBHOE 3AMEUYAHUE

MaTepI/IaHH, HCIIOJIB3YCMBIC JJIsI BpallalOIIUXCAd KOMIIOHCHTOB I.IeHTpI/I(I)yF,
BKJIFOYAIOT CJIICAYIOIICC:

a)  MapTEHCUTHOCTAPEIOIIME CTalld, MMEIOIIUE MaKCHUMAaJbHbBIN Ipenesn
npodHocTy Ha pactsbkenue 1,95 I'lla nnu 6onee;

b)  aMOMHHHEBBIC CIUIABBI, UMCIOIINE MAKCUMAaJIBHBIN Mpees MPOYHOCTH
Ha pactsokenue 0,46 I'Tla umu Gonee;

C)  BOJIOKHHCTBICE (HUTEHONOOHBIC) MaTepHallbl, TMPUTOAHBIC IS
WCIIOJIb30BAaHUS B KOMIIO3UTHBIX CTPYKTYpax M HUMEIOIINE 3HAYCHUS
yAeIBHOT0 MOyJIs yrpyrocTy 18 x 10° M nmu 6071ee M MAKCHMATBHOTO
yAeIBLHOTO IIpe/ena IPOYHOCTH Ha pacTsaxenue 7,62 x 10° m unu 6onee
(«yZmenbHBI MOAYTh YNPYrocTH» — 3T0 Momyns FOHra B H/M?%,
JICJICHHBIA Ha YAENbHBIA BEC B H/M3; «MAKCUMAaJIbHbIA YIEIbHBIN
IpeAesl MPOYHOCTH Ha PACTSHKEHHE» — 3TO MAKCHUMAJIBHBIA Ipeael
IPOYHOCTH Ha pacTskeHue B H/M?, JeNeHHBIH Ha yIenbHBIA Bec

B H/M?).
5.1.2. Cratndyeckue KOMIOHEHTDI
a) [loammMImHUKY C MAarHUTHOM MTOJABECKOM:

1. CroenuanbHO TpeAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC MOIIUITHUKOBBIC Y3IIbI,
COCTOSIIIIME M3 KOJIBLIEBOI'O MAarHuTa, MOJBEIIEHHOTO B 000iMe, coaepiKarieit
nemngupyroiryo cpeny. O6oiiMa usrorosmisiercs u3 croiikoro k UFs maTepuana
(cm. TIOACHUTEJIBHOE 3AMEYAHME k paszneny 5.2.). Maraut coeguHsieTcst
C MOJIFOCHBIM HAKOHEYHUKOM WJTH BTOPHIM MAarHUTOM, YCTaHOBJICHHBIM Ha BEpXHEH
KPBIIIKE, ONMMCaHHOK B pasnene 5.1.1. €). MarauT MoxeT uMeth GopMy KOJbIIa C
COOTHOIIIEHUEM MEXIY BHEIIHUM W BHYTPCHHUM JHAMETpPaMH, MEHBIINM WIH
paBHBIM 1,6:1. MarHuT MOXeT uUMeTh (opMy, 00ECIEUHBAIOIIYI0 HAYAIbHYIO
nponunaemocts 0,15 I'a/m nnm 6osee, UM OCTATOUHYIO HAMarHU4eHHOCTh 98,5%
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win Oojee, WIK MPOU3BEACHUE WHAYKIIMM HAa MaKCHUMaJbHYIO HANpPsHKEHHOCTD
nons Gonee 80 kJx/M>. KpoMe OOBIYHBIX CBOWCTB MaTepualna, HEOOXOAMMBIM
MPEBAPUTENLHBIM YCIOBUEM SIBISIETCS OTPAHMUYEHUE OYEHb MAaJBbIMU JIOMYCKAMH
(menee 0,1 MM), OTKJIIOHEHUSI MAarHUTHBIX OCEH OT T€OMETPUYECKUX OCEH WU
obecreyeHre 0co00i TOMOT€HHOCTH MaTepHalia MarHuTa.

2. AKTHBHBIE MAarHUTHBIE MNOAINWITHUKH, CIICHUAJIbHO TMPCAHASHAYCHHBIC HWIIN
OArOTOBJICHHBIC OJ14 MCIIOJIB30BaHHA C I'a30BBIMU I.IeHTpI/I(I)yraMI/I.

[NOACHUTEJIbBHOE 3AMEYAHUE
OTH NOAUIMITHUKNA OOBIYHO UMEIOT CIIEAYIOLINE XapaKTePUCTUKH:

® OHM NpeIHAa3HAYCHBI IS yIePKaHUS B IICHTPAIEHOM MOJI0KEHHH POTOPA,
Bpataolerocs co ckopocteto 600 'y mnu 6onee;

® OHHU CBSI3aHBI C HAJICKHBIM HCTOYHHKOM OJJICKTPOTIMTAHHUS W/WIH C
uctouHukoMm OecrnepeboitHoro mnurtanus (MBII), obecneunBaronmm
paboTty B TeueHue O6oJee 0THOTO Jaca.

b) INommwumauku/gemndepsr:

CrenuanbHO  MpegHAa3HAUYCHHBIE WM TOJTOTOBJICHHBIC  IOJIIMITHUKH,
collepKalie y3el OCh/yIUIOTHHTEIbHOE KOJbIIO, CMOHTHUPOBAaHHBIM Ha
nemmndepe. Och 00BITHO TIPECTABISIET COO0H Ball M3 3aKAJICHHOW CTAIIU C OJHUM
KOHIIOM B ¢opMe moiychepsl, U CO CPEeICTBaMU TMOJCOCAUHEHHS] K HUXKHEH
KpBIILIKe, onucaHHo B pazzaene 5.1.1. e), Ha npyrom. Bain, ogHako, MOXeT ObITH
COCIMHEH C TUAPOAMHAMHYECKUM NoamumHukoM. Konbio wumeer Qopmy
TabJEeTKH C TMONycPepruuecKuM YIiayOJIeHHeM Ha OJHOM MOBEPXHOCTH. JTH
KOMITOHEHTBI YaCTO MOCTABIISAIOTCS OTAEIBHO OT Aemmdepa.

c) MounekynspHble HACOCHI:

CrneuuanbHO TNpeAHA3HAUYEHHbIE WM  TOJATOTOBJICHHBIE  IWJIMHAPHL  C
BBITOYCHHBIMA WJIM BBIJABJIICHHBIMA BHYTPH CIUPAIGHBIMH KaHaBKaMU U C
BBICBEPJICHHBIMA BHYTPU OTBEPCTUSMHU. THIOBBIMH pa3MEpaMH SBISIOTCA
CJeyIoIIne: BHYTPEHHUH quaMeTp oT 75 MM 70 650 MM, TonmuHa cTeHKU 10 Mm
wiu 6onee, ¢ IIHMHON, paBHOW quameTpy win Oonbline. KaHaBkM 0OBIYHO UMEIOT
MPSIMOYTOJIBHOE TOTIEPEYHOE CEUEHHUE U TIYOHHY 2 MM WiH OoJee.

d) Cratopsl aABUTaTENCH:

CreunanbHO NpeJHA3HAYEHHBIE WJIM IOATOTOBJIEHHBIE CTATOPbI KOJbIEBOU
¢opMBl  UII  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX T'MCTEPE3UCHBIX (MU
PEaKTHBHBIX ) AIEKTPOIBUTATEINICH TEPEMEHHOT0 TOKA JIsI CHHXPOHHOM paOoThI B
ycnoBusix Bakyyma Ha yactote 600 [' mnu 6onee u momrHoctr 40 BA nnu 6o:ee.
CraTopbl MOTYT COCTOATH W3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIOHHOM
KEJIe3HOM CEepJIeYHHKE C HU3KMMHU MTOTEPSIMH, COCTABJICHHOM M3 TOHKUX IJIACTHH,
OOBIYHO TONIIMHOM 2,0 MM HJIH MEHEE.

e) Kopmyca/mpuemuuku nueHTpudyru

KoMmnoHeHThI, crnenuanbHO TpeJHa3HAYeHHbIE WM IOATOTOBIICHHBIE IS
pa3MelIeHus] B HUX COOpKHM POTOPHOM TpyObl TazoBoil neHTpudyru. Kopmyc
COCTOUT U3 JKECTKOTO IMHUJIMHJPA C TONIIMHON CTeHKH 10 30 MM C MPEUU3NOHHO
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00pabOTaHHBIMM KOHIIAMM JUI YCTQHOBKHM IOJAUIMITHUKOB M C OJHUM WJIH
HECKOJBKUMH (uiaHIlaMH JUisi MOHTaka. OOpaboTaHHBIE KOHIIBI MapayljiebHbI
ApYyT IpYry U NeprIeHAUKYISpHBI MPOA0IbHON ocu nWiMHApa B npeaenax 0,05°
i MeHee. Kopryc MoxKeT Takke IpeCTaBiIsITh COO0M KOHCTPYKIUIO SIMEUCTOTO
THUINA U1 Pa3MELIeHNs B HEM HECKOJIbKUX MOJHBIX POTOPHBIX COOPOK.

f) JloBymku:

CrnenuanbHO MpeAHa3HAaYeHHbIE WIN MOATOTOBIEHHBIE TPYOKHU JUIsl U3BJICUEHUS
raza UFs u3 portopHoii TpyOwl mo Merony TpyOku Iluto (T.e. ¢ oTBepcTHEM,
HalpaBJICHHBIM Ha KPYroBOW MOTOK Tra3a B POTOPHOH TpyOe, K INpHuMeEpY,
MOCPEJICTBOM H3rMba KOHIA pajuaibHO PACIOJIOKEHHON TpyOKH), KOTOpBIE
MO’KHO MIPUKPENUTh K EHTPAJIbHON CUCTEME U3BJICUEHHUS Ta3a.

5.2. CnenuajibHO TIpeJHA3HAYeHHble WJIM TMOATOTOBJICHHbIe BCIOMOraTejbHbIE
CHCTEeMbl, 000Py10BAHHE U KOMIIOHEHTHI /UI MCHOJIb30BAaHUS Ha ra3oueHTPUdYKHOM
YCTaHOBKe 10 000raleHHI0

BBOJIHOE 3AMEYAHUE

BcnomoratenbHbIe CUCTEMBI, obopynoBaHue " KOMIIOHCHTBI
ra3oleHTPU(Y>KHOM YCTAaHOBKM MO OOOTAllleHHI0 TMPEACTaBISAIOT COOOM
CUCTEMBI YCTaHOBKH, HeoOXxoaumble it mogaun UFe¢ B ienTpudyru, ams cBs3u
OTJAENBHBIX IEHTPU(PYT MEKITYy cOO0H ¢ 1enbio 00pa3oBaHMs KAacKajoB (WM
CTyIleHel), 4ToObl JOCTHYh OO0Jiee BBICOKOTO OOOTAIIeHHUs U HW3BIICYD
«rponyk™» u «xBocTb» UF¢ u3 wnentpudyr, a Taxxke oOOpyHOBaHUE,
HEO00X0UMOE AJIsI TIPUBEICHUS B JEHCTBUE HEHTPU(YT UIU [Tl yIPaBICHUS
YCTaHOBKOM.

O6bruno UFs ucnapsiercss U3 TBEPAbIX BEIIECTB, MOMELICHHBIX BHYTPH
MOJIOTPEBAaEMbIX aBTOKJIABOB, M TIOJIaeTCs B Ta3000pa3HOi (dopme K
HEHTpU(YraM dYepe3 CHUCTEMY KOJUICKTOPHBIX TPyOONpPOBOJOB KacKasa.
«IIponykt» u «xBoctb» UFs, mocrynatomue wu3 ueHTpudyr B BuUeE
ra3o00pa3HbIX MOTOKOB, TAaK)X€ MPOXOIAT YEpe3 CUCTEMY KOJUICKTOPHBIX
TpyOONpPOBOJIOB Kackada K XOJIOJHBIM JIOBYIIKaM (paloTaronuM TIpH
temneparype okoso 203K (-70°C)), rae OHM KOHIEHCHPYIOTCS M 3aTeM
MOMEIIAIOTCA B COOTBETCTBYIOLINE KOHTEHHEPHI ISl TPAHCIIOPTUPOBKU WITU
XpaHeHus. Tak Kak yCTaHOBKa IO OOOTAIIEHUIO COCTOUT M3 MHOTUX THICSY
ueHTpudyr, coOpaHHBIX B KacKaabl, CO3JAIOTCS MHOTOKHUJIOMETPOBHIE
KOJIJIEKTOPHBIE TPYOOIPOBOIbI KACKAA0B C ThICAYaMH CBAPHBIX IIBOB, IPUYEM
CXeMa OCHOBHOM YacTH HUX COEIWHEHUH MHOTOKPaTHO IOBTOPSETCS.
O6opynoBaHre, KOMIOHEHTHI U CUCTEMBI TPYOOIPOBOJOB M3TOTOBIISIOTCS C
coOJI0OZICHEM BBICOKMX TpeOOBaHHM K BaKyyM-TUIOTHOCTH U YHCTOTE
00paboTKu.

I[TOACHUTEJIbBHOE 3AMEYAHUE

HekoTopeie W3 MepednCICHHBIX MPEAMETOB OOOpYAOBaHUsS BCTYMAIOT B
HEMOCPEACTBCHHBIM KOHTAaKT ¢ TexHojorndeckum razoM UFe wm
HEMOCPEACTBEHHO YIPABISAIOT pad0TON EHTPUDYT ¥ IPOXOKIACHUEM raza OT
neHTpudyru K 1eHTpudyre U U3 Kackaaa B kackaa. Koppo3noHHOCTOWKHE K
UFs Marepuasbl BKIOYAIOT MEJb, MEAHBIE CIUIABbl, HEPIKABEIOIIYIO CTAJIb,
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AIFOMHUHUI, OKCHJ] aTFOMUHHS, aFOMHHUEBBIC CIUIABbI, HUKEJIb WM CIUIABBI,
conepxamue 60% u Oonee HuKens, U (TOPUPOBAHHBIC YTIEBOAOPOIHEIC
HOJIMMEPBI.

5.2.1. Cucrembl noga4n/cucTeMbl 0TBOJAA IMPOAYKTA» U «XBOCTOB)

CreunanbHO IpeIHa3HAYCHHBIC WU TOJATOTOBIEHHBIE TEXHOJIOTHYECKHUE CUCTEMBI HIIH
obopynoBaHue AJisi 00OTATUTENBHBIX YCTAaHOBOK, M3TOTOBJICHHBIC WJIM 3alUIICHHBIC
MOKPBITUEM U3 KOppo3noHHOCTOWKUX K UFs MaTepuanos, BKItOYaIONIHE:

a) TIATAIOUIME aBTOKJIABBI, YN WJIM CUCTEMBI, HcToJib3yeMble st monauu UFe nmst
npoiiecca 00oraneHus;

b) aecyOauMaTOPHI, XOJIOIHBIC JTOBYIIKH WJIH HACOCHI, UCITOJIH3yEMBbIC JJIST BEIBEACHUS
Harperoro UF¢ u3 nmporiecca oboramieHus Ass Mocieayoiei nepeaadu;

C) CTaHIIMU OTBEPXKACHUS WIM OXIWKEHHS, HCHoyib3yeMmble st BeiBeneHust UFe
13 mpoliecca odoramieHus mytem cxatus u nepeoja UF¢ B )KUIKYIO WIH TBEPIYIO

bopmy;

d) cTaHIMU «IPOIYKTa» WU «XBOCTOBY, UCIONb3yeMble s nepemenieHuss UFe B
KOHTEHUHEPHI.

5.2.2. MammuHHBbIE CHCTEMbI KOJJIEKTOPHBIX TPYOONPOBOA0B

CriennanbHO TpeJHA3HAYCHHBIE WM TOJATOTOBIICHHBIE CHUCTEMBI TPYOOIIPOBOJOB U
KosuiekTopoB Juist yaepxkaHusi UFe BHYTpH 1eHTpuQYKHBIX KackaZoB. JTa CeTh
TpyOOIPOBOJIOB OOBIYHO MPEACTABISAET COO0I CUCTEMY C «TPOMHBIMY KOJJIEKTOPOM, U
Kakaas HeHTpudyra coeIMHeHa ¢ KaXKJIbIM M3 KOJUIEKTOpoB. CienoBaTenbHO, CXeMa
OCHOBHOM YaCTH HMX COCIUHEHHS MHOTOKpAaTHO moBTOpsercs. OHa MOJHOCTHIO
W3rOTABIIMBAETCA WJIM 3allMIaeTcss NokpbiTHeM u3 croiikux k UFe matepuanos
(em. IIOACHUTEJIBHOE 3AMEYAHMUE k HacTosimieMy paszeiny) ¢ COOMoeHueM
BBICOKUX TpeOOBaHMI K BaKyyM-TUIOTHOCTH M YACTOTE OOPaOOTKH.

5.2.3. CienuajibHbIe CTONOPHbIE M PeryJUpYyoOIIe KJIANAHBI

a)  CronopHble KamnaHbl, ClIeNUaIbHO MpeIHa3HaYeHHbIE WIIM TOATOTOBICHHBIE IS
paboThI Ha Ta3000pa3HBIX MOTOKAX MOJABAEMOM MAaCChI, «IIPOAYKTay» WK «XBOCTOB» UFe
Ha OTJICIILHOM Ta30BOM eHTpUdyTe.

b) PyuHble wuiaM aBTOMaTHYECKHE CTONOPHBIE U PETYJIUPYIOIIME KIAmaHbl C
CHIb(GOHHBIM YIUIOTHEHHEM, H3TOTOBJICHHBIC WJIM 3aIIUIICHHBIE IOKPBITHEM W3
Koppo3uoHHocToWkuX K UFe MaTepuanos, BHyTpeHHUM auaMmeTrpoM oT 10 go 160 mwm,
CrenUagbHO NpeHA3HAYCHHBIC WM MOATOTOBJICHHBIC ISl UCTIONB30BAHUS B OCHOBHBIX
¥ BCIIOMOTaTeIbHbBIX CHCTEMaX Ta30LeHTPU(PYKHBIX YCTAHOBOK 110 00OTAICHHIO.

[TOACHUTEJIbBHOE 3AMEYAHUE

TunuuHple CcHEnuanbHO MpPEAHA3HAUYECHHbIE WM IOATOTOBJICHHBIE KIJIAIlaHbI
BKJIIOYAIOT KJamaHbl € CUJIb(OHHBIM YIUIOTHEHUEM, OBICTPOAEHCTBYIONINE
3alopHbIE KJIaraHbl, OBICTPOACHCTBYIONINE KIATaHbl U T. 1.
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5.2.4.MacccniekTpoMeTpbl/HcTOYHUKHY HOHOB 1JIs1 UF¢

CHGHI/IaJIBHO npeaAHa3HAYCHHBIC UJIU ITOATOTOBJICHHBIC MACC-CIICKTPOMCTPHI, CHOCO6HBI€
MIPOU3BOAUTE MPSMOIN OTOOP MpoO 3 razoBbiX MoTokOoB UFs n oOnamaromniye moHbIM
HAOOPOM CIIEIYIONINX XapaKTePUCTHUK:

1.  oOecreynBalOT M3MEpPEHUE 3HAYEHHM MacCOBBIX YHCEN aTOMOB, paBHbIX 320 u
0oee, 1 UMEIOT pa3pelIaoIlyo CIOCOOHOCTH Nyule, yeM 1 x 320;

2. HCTOYHHUKU MOHOB CKOHCTPYHUPOBAHLI WJIN 3allIUIICHBI ITIOKPBITUEM U3 HUKCIICBLIX,
MCIHO-HHUKCIICBBIX CIIJIABOB C BCECOBBIM COJACPKAHHUCM HHUKECIIA 60% wunn 60nee, NI
XPOMOHHUKCIICBBIX CIIJIABOB;

3. copepkaT HOHH3AIIMOHHBIE HCTOYHUKH ¢ OOMOAPANPOBKOI 3JIEKTPOHAMU;
4.  comepXar KOJUICKTOPHYIO CHCTEMY, IIPUTOIHYIO ISl U30TOITHOTO aHaJIK3a.
5.2.5.1Ipeo0pa3oBaTesiu 4acCTOTHI

[Ipeobpa3zoBatenn 4acTOThl (TaK)KE W3BECTHBIC KaK KOHBEPTOPHI WJIW WHBEPTOPHI),
CIICIHUaJIBHO HpGIIHaCSHa‘IeHHBIG WX TOAI'OTOBJICHHBIC JIsd TIIHUTAHUSA CT&TOpOB
JIBUTATEJICH, OMNpEACTICHHBIX B MOAMYyHKTE 5.1.2.d), WinM YacTH, KOMIIOHEHTHI H
moAcOOpKH TakuX TpeoOpazoBaTeNeld dYacTOTH, HUMEIONME 00€ Cleayrolue
XapPaKTEPUCTUKHU:

1. MHoroda3zHeIi yacToTHBIH BhixoA B 600 't unm 6onee;
2. BBICOKas CTaOMIBHOCTH (CO cTabmmm3arnuei yacTotsl ayuiie 0,2%).

5.3. CnenuajbHO NpeAHa3HAYEHHbIE UJIH NOATOTOBJIEHHbIE COOPKH U KOMIIOHEHTHI ISl
HCIIO0JIb30BAHMSA NPH ra3oan(pPpy3noHHOM o0orameHun

BBOJIHOE 3AMEYAHUE

[Tpu razomuddy3noHHOM METO/AE paslieleHHs] M30TONOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOU cOopkoit SIBIIAETCS CrelMaIbHbIN MIOPUCTBIN
razoaudy3uoHHBIN Oapbep, TETIIO0OOMEHHUK JIJIST OXJIAXKICHUS raza (KOTOPBIM
HarpeBaeTcsi B TIPOLIECCe CXKATHsl), YIUIOTHUTEIbHBIE KJAMaHbl |
perynupyoomuye KiamaHbl, a Takke TpyoompoBoabl. [lockonbky B
razoauddy3nonHoii TexHoioruu wucnoisdyercs UFs, Bce oOopynosanue,
TpyOONPOBOJIBI M TOBEPXHOCTH HM3MEPHUTEIBHBIX TPUOOPOB  (KOTOPHIC
BCTYMAalOT B KOHTAKT C Ta30M) JIOJDKHBI WU3TOTAaBIUBATHCS M3 MAaTEpPHAIIOB,
coxpaHsomux crabmibHOCcTh Tpu KoHTakte ¢ UFs. [Mazoauddysnonnas
YCTaHOBKAa COCTOMUT M3 Psifla TAaKUX COOPOK, TaK YTO MX KOJIUYECTBO MOKET
OBITh Ba)KHBIM TOKa3aTeJIeM KOHEYHOT'O IpeJHa3HAYCHHSL.

5.3.1. T'azoauddy3nonnbie 6apbepbl © MATEPHAJIBI A1 HUX

a) CrenuanbHO NpeaHa3HAYEHHBIE WM TIOJITOTOBJICHHBIE TOHKHE, TOPUCTHIC (PUITBTPHI
¢ pazmepom mop 10-100 HM, TONIMKMHON 5 MM HIIM MEHBbIIE, a Ui TpyouaTsix (opm
IMaMETPOM 25 MM UJIM MEHBLIE, N3TOTOBJIEHHBIE U3 METAJIIMUECKUX, TOJTMMEPHBIX WIN
KepaMHuecKkux marepuanon, kopposuoHHocToikux kK UFes (cm. [IOACHUTEJIBHOE
3AMEYAHMUE « pazneny 5.4).
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5.3.2.

5.3.3.

b) CneunanbHO TOATOTOBJIEHHBIE COCIUHEHUS WM TMOPOIIKM JUIsl M3TOTOBJICHUS
TakuX (GuiabTpoB. Takue COeAMHEHHS W MOPOIIKHA BKIIOYAIOT HUKEIh WM CIUIABBI,
uMeromye BecoBoe cozepkanue 60% wim Oonee HUKENs, OKCHI aTIOMHMHUS WIH
croiikue kK UFs momHOCTRIO (hTOPHPOBAHHBIE YTIIEBOIOPOTHBIE MTOTUMEPHI C YUCTOTOM
99,9% mno Becy wunu Ooznee, pasmMepoM uacTull MeHee 10 MKM M BBICOKOH
OJIHOPOJIHOCTBIO YaCTHUI[ MO KPYMHOCTH, KOTOpBIE CHEIMAIbHO MOATOTOBIECHBI MAJIS
M3rOTOBJIEHUS ra3oAu(dy3uoHHBIX OapbepoB.

Kameps! tnd¢ysopos

CreunanbHO NpeJHA3HAUEHHbIE WJIM TOATOTOBJIEHHBIE T€PMETHUHBIE COCYIbl MAJIS
MOMEILIeHUsI B HUX Ta301ud(y3UOHHBIX OapbepoB, U3TOTOBICHHBIC WX 3aIIUIIECHHBIC
nokpeiTieM u3 croikux Kk UFe matepuanos (cm. [IOSACHUTEJIBHOE 3AMEYAHUE
K pazneny 5.4).

KoMnipeccopsbl 1 ra3onyBKu

CrenmasibHO TIpeHA3HAYEHHBIE WJIM MOATOTOBJICHHBIE KOMIIPECCOPHI WM Ta30yBKH C
TIPOM3BOIMTENLHOCTBIO Ha Bcoce 1 M° B MunyTy mimu Gonee UFs, 1aBneHneM Ha BBIXOE
1o 500 xITa u npegHa3HaYeHHBIE 71 AOJTOBPEMEHHOM 3Kciutyatanuu B cpeae UFe, a
Tak)Ke OTACNbHbIE COOPKHM TaKUX KOMIIPECCOPOB M Ta30AyBOK. DTH KOMIIPECCOPBI U
ra3oJlyBKMu HMEIOT mepenaa naasBieHus 10:1 wim MeHee M M3roTaBIMBAIOTCS WU
3amuiarTcs nokpeitieM u3 croilkux k UFe marepuanos (cm. [IOACHUTEJIBHOE
3AMEYAHUE k pazgeny 5.4).

5.3.4.

5.3.5.

YnioTHeHusl BpallalOIIMXCsl BAJIOB

CrenmanbHO TpEAHA3HAYCHHBIE WJIH TOATOTOBICHHBICE BaKyyMHBIC YIUIOTHECHUS,
YCTQHOBJICHHBIC Ha CTOPOHE IMOJAa4Yl W Ha CTOPOHE BBIXOJA JIsi YIUIOTHCHHUs Baa,
COEIIMHSIIOIIETO POTOP KOMITpECCOpa MM Ta30lyBKH C MMPUBOIHBIM JBUTATEIEM, C TEM
9TOOBI 00CCIEYNTh HANCKHYI0 TEepPMETH3aIlUIo, IPEJIOTBPAIIAIONIYI0 HATCKaHHE
BO3[lyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM T'a30yBKH, KOTOpasl HAMOJIHEHA
UFs. Takue yniaoTHeHUs: 0OBIYHO MPOEKTUPYIOTCS HAa CKOPOCTh HaTeKaHus OydepHoro
rasa menee 1000 cM® B MunyTY.

TemrooomMenuuku ajs oxJjaaxaenusa UFg

CrneuuanbHO  MpeAHAa3HAUYCHHbIE  WJIM  TOJATOTOBJICHHBIE  TETIOOOMEHHUKH,
W3TOTOBJICHHBIE WJIM 3allMIICHHbIE MNOKphITUEM U3 cToMKuX K UFs maTepuanon
(em. IIOACHUTEJIBHOE 3AMEYAHUE k pasmeny 5.4) U paccudTaHHble Ha
CKOPOCTh HW3MCHCHHS JIaBIICHUS, ONpenesonmero yredky, meHee 10 Ila/a npu
nepenazne aasienus 100 klla.

5.4. ChneunuajibHO TIpeJHA3HAYEHHBbIe WJIM TMOATOTOBJIEHHbIE BCIOMOraTelbHbIE
CHCTEeMbI, 000pYy/I0BaHHE M KOMIIOHEHTHI IS MCIIOJIb30BaHUsI MPHU ra30aupGy3HoHHOM
odorameHnu

BBOJIHOE 3AMEYAHUE

BcnomorarensHble  CHCTEMBI, 00OpyIOBaHHE ¥ KOMIIOHEHTHI  JUIS
razoauQy3MOHHBIX YCTAaHOBOK II0 OOOTAIICHHIO MPEICTABISAIOT CO00it
CHCTEMBI YCTaHOBKH, HeoOxonumble st nogadn UFe B razoanddy3noHHyro
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cOOpKY, [UIs CBSI3U OT/AEIbHBIX COOPOK MEX Ly cOO0M 1 00pa30BaHus KaCKa10B
(MM cTymeHel) ¢ LENbl0 IOCTENEHHOrO JOCTHXKEHHsS Oojee BBICOKOIO
oOoraleHus 1 U3BJICUEHUS «IIPoAyKTay U «xBocToB» UFe¢ n3 nuddy3noHHbIX
KackaJoB. BBHUIy BBICOKOMHEPIMOHHBIX XapaKTEPUCTHK TU(PDY3HOHHBIX
KacKaJIoB J1I000€ MpephIBaHue UX paboThl, 0COOEHHO X OCTAHOBKA, IPUBOJAT
K Cepbe3HbIM mocneacTBusM. CrenoBaresbHO, Ha rasoauddy3noHHOM
YCTaHOBKE Ba)XKHOE 3HAYEHHWE MMEIOT CTPOroe U MOCTOSIHHOE IMOJIepKaHue
BaKyyMa BO BCEX TEXHOJIOTMYECKUX CHUCTEMax, aBTOMaTHuyecKas 3alluTa OT
aBapuil M TOYHOE aBTOMATHYECKOE PEryJMpoBaHUE IOTOKa Trasza. Bce 3To
MPUBOJUT K HEOOXOJIMMOCTH OCHAILIEHUS! YCTAHOBKH OOJIBIIMM KOJIMYECTBOM
CHelHaTbHbIX U3MEPUTENBHBIX, PETYIUPYIOIUX U YIPABISIOMINUX CUCTEM.

O6b1yHO UF6 ncnapsiercs u3 HUIMHAPOB, TOMEIIEHHBIX BHYTPH aBTOKJIaBOB, U
nojaeTcss B Tra3o00pa3Hod (opMe K BXOAHBIM TOYKAM YEpe3 CHUCTEMY
KOJUICKTOPHBIX TpyOornpoBoaoB Kackama. «llpomykr» u «xBocThl» UFs,
MOCTYMAIOIINE U3 BBIXOJHBIX TOYEK B BUAE ra3000pa3HBIX MOTOKOB, MPOXOIST
4yepe3 CHCTEMY KOJIEKTOPHBIX TPyOONpOBOAOB Kackada JHOO K XOJOIHBIM
JIOBYIIKaM, TN0O K KOMIIPECCOPHBIM CTaHLIUAM, Te ra3000pa3usbiii moTok UFs
CXKIDKAETC M 3aTéM IIOMEIAETCs B COOTBETCTBYIOLIME KOHTEHHEpPHI IS
TPAHCTIOPTUPOBKHU WK XpaHeHus. [lockonbky razoandy3noHHas ycTaHOBKa
1o O0OTalIeHUIO UMEET OOJBIIOE KOTUYECTBO Ta30aud@y3noHHBIX cOOPOK,
coOpaHHBIX B KAacKaJbl, CO3JAIOTCS MHOTOKHIIOMETPOBBIE KOJUIEKTOPHBIE
TpyOONpPOBOJBl KAacKaJOB C THICSYaMU CBapHBIX IIBOB, IpPHUYEM CXeMa
OCHOBHOM YaCTH MX COEAMHEHUN MHOTOKpPATHO MoBTOpsieTcs. O0opynoBaHue,
KOMITIOHEHTbI M CHUCTEMbI TPYOOIPOBOJOB H3TOTOBISIOTCS C COONIOJEHUEM
BBICOKHX TpeOOBaHUN K BaKyyM-TUIOTHOCTH M YUCTOTE 0OPaOOTKH.

I[TOACHUTEJIBHOE 3AMEUYAHUE

[lepeuncnenHple  HUXKE  OpeaIMeThl  OOOpYyIOBaHUS  BCTyHNalOT B
HEMOCPEACTBCHHBI KOHTakKT ¢ TexHonormueckum Tazom UFe mmbo
HEMOCPEACTBEHHO  PETyJIUpPYIOT  IMOTOK B Ipeaenax  Kackajaa.
Kopposuonnocroiikue k UFs MaTtepuanbl BKIIOYAIOT MEJlb, MEJIHbIE CIUIABBI,
HEP>KaBEIOILYIO CTajlb, ATFOMUHUMN, OKCUJ AJIFOMUHUS, ATFOMUHUEBBIE CIUIABBI,
HUKEJb WIN CIUIaBbI, coaepxkamiue 60% u Oonee HUKENs, U (GTOPUPOBAHHEBIE
YIJIEBOJOPOIHBIE TOTUMEPBI.

5.4.1. Cucrembl N0Ja41/CUCTEMBbI 0TBOJA «IPOAYKTA» H «XBOCTOB»

CrienmanbHO TpeAHA3HAYEHHBIC WIIM MOJTOTOBJICHHBIE TEXHOJIOTHYECKUE CHCTEMBI
Wwin  o0opynoBaHHME 11 OOOTAaTHTENBHBIX YCTAaHOBOK,
3alIMIICHHBIC TIOKPHITHEM U3 Koppo3uoHHocToiikux kK UFe wMarepuanos,

BKJIIOYAKOIIHEC:

a)

b)

IMUTAOIKUE aBTOKJIABEI, IEYH UJIK CUCTEMBI, UCITIOJIB3YCEMBIC IJId IMMOJa4n UFs I

mporiecca o0OoTanieHus;

JecyOJIMMAaToOphl, XOJIOJHBIE JIOBYLIKM MM HAcOChl, HCIOJIb3yeMbIE JUIS
BbiBeneHUst Harperoro UFs u3 mpormecca oboramieHus Ui TOCIETYIOLIEH

repeiayu;
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

C) CTaHIUU OTBEPKACHUS WU OXKIKCHUS, UCTIONb3yeMble /it BoiBeneHus UFe u3
nporiecca oboraimeHus mytem cxaTtust u nepeosia UF¢ B )KUIKYIO WIH TBEPAYIO

bopmy;

d) craHDHMM «TIPOIYKTa» WM «XBOCTOBY», HCIONB3yeMble st nepemenieHus UFe
B KOHTEHHEPHI.

CucremMbl KOJIEKTOPHBIX TPY0OONIPOBO/I0B

CrnenuanbHO NpeAHAa3HAYEHHBbIE WM IOATOTOBJIEHHBIE CHUCTEMBI TPyOONPOBOJOB U
CHCTEMBI KOJJIEKTOPOB st yaep:kanusi UFs BHYTpH ra3oaud$y3noHHBIX KacKaJ0B.

[NHOACHUTEJIBHOE 3AMEYAHUE

Ora ceTh TPyOOIPOBOAOB OOBIYHO MPEICTABISET COOOM CHCTEMY C «IBOMHBIMY
KOJJICKTOPOM, TJI€ KaX/1asl STYelika COSMHEHA C KaXKIbIM U3 KOJUICKTOPOB.

BakyymHbIe cucTeMbl

a) CrneumanpHO NpeJHA3HAYCHHbIE WIM MOJATOTOBJICHHBIE KPYIIHBbIE BaKyyMHbIE
MarucTpay, BaKyyMHbIE KOJJIEKTOPbI u BaKyyMHbIE HAacOChI
TIPOM3BOIMTENBHOCTBIO 5 M° B MHHYTY HJIM OOJIEE.

b) BakyymHBIC HACOCHI, CIICIIMATLHO TPeTHA3HAYCHHBIC TSI Pa0OTHI B COJIEPIKAITUX
UF¢ ra3zoBblx cpelax M M3TOTOBJIEHHBIE WM 3alllMIECHHbIE TOKPBITUEM W3
koppo3uonHoctoiikux k UFe wmarepuanoB (cm. [TOSACHUTEJIbBHOE
3AMEYAHMUE x HactosmeMy pa3eny). DTH HAaCOCHl MOTYT ObITh KaK POTOPHBIMH,
TaK W TOPIIHCBBIMU, MOTYT HUMCTH INOPINHCBLIC YIUIOTHCHHUA U YIIJIOTHCHUSA U3
¢dTopormnacta, a Takke B HHUX MOTYT IPUCYTCTBOBaTh ClielMalbHbIE paboune
JKUJIKOCTH.

CrnenmnajibHble CTONOPHBbIE U PeryJIMpYyIOLINe KIaNaHbl

CHCLII/IaHLHO NpeaAHAa3HAYCHHBIC HWJINM MOATOTOBJICHHBIC PYYHLIC HJIM dBTOMATUYCCKHC
CTONIOPHBIE U PETYJIUPYIOIIHE KIalaHbl C CHIIb(OHHBIM YIUIOTHEHHEM, H3TOTOBJICHHBIC
WIM 3alllMIICHHBIE TIOKphITHEM U3 Koppo3uoHHocToiiknx K UFs wmatepuanos
(cm. ITOSACHUTEJIBHOE 3AMEYAHUE k HacTosimeMy pa3zaeiny), Iuisl YCTAaHOBKH B
OCHOBHBIX )41 BCITIOMOTI'aTCIIbHBIX CUCTEMAX I‘a30,Z[I/I(1)(I)y3PIOHHBIX YCTaHOBOK
10 00OraIleHHIo.

Macc-cnekTpoMeTpbl/mcTOYHUKH HOHOB 11 UFg

CrnennanbHO  INpENHA3HAYEHHBIE WM IOATOTOBIICHHBIE  MAacC-CHEKTPOMETPBI,
CHOCOOHBIE TPOU3BOIUTH IPSAMOM 0TOOP MPOO MmogaBaeMOil MacChl U3 ra30BbIX IOTOKOB
UFe6 1 o0nafaromye noiaHbIM HaOOPOM CIIEIYIOIIUX XapaKTePUCTHK:

1. of0ecneunBalOT W3MEpPEHUE 3HAYCHWH MACCOBBIX YHCEN AaTOMOB, pPaBHBIX
320 u 6onee, 1 UMEIOT Pa3pEIIAOIIYI0 CIIOCOOHOCTH Jydie, yem 1 x 320;

2. HNCTOYHHUKHU MOHOB CKOHCTPYI/IpOBaHBI MJINA 3alUIICHBI HOKpI:ITI/IeM U3 HUKCJICBBIX,
METHO-HUKEJIEBBIX CIUTABOB C BECOBBIM cojiepkanueM Hukems 60% wunu 6onee, wim
XpOMOHI/IKeHeBBIX CIIJIaBOB,
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3. coaepaT MOHU3ALMOHHBIE HICTOYHUKHU ¢ 00MOApAUPOBKOM IEKTPOHAMU;
4. coaepkaT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOMMHOT'O aHAJIN3A.

5.5. CnenuajibHO NpeJHa3HAYEHHbIe WM IOATOTOBJICHHbIE CHCTeMbl, 000py1OBaHHe
U KOMIIOHEHTBI /I MCI0JIb30BAHHUA HA YCTAHOBKAX a3POAHHAMHYECKOr0 000raleHns

BBOJIHOE 3AMEYAHUE

B mporeccax aspoarHamMuueckoro odoraimenus cmechk razooopasnoro UFs u
JIETKOTO Ta3a (BOAOPOJ WM I'eJIUii) C)KUMAETCS U 3aTeM MPOIYCKAETCs dyepes
pa3aensdore 3JIeMEHThI, B KOTOPBIX H30TOMHOE pa3/iejieHHe 3aBepllIaeTcs
MOCpCACTBOM IMOJIYUCHUA 0O0JIBIINX HeHTp06€)KHI)IX ChJI IO TIeoOMCTpUUn
KPUBOJIMHEHHON CTEHKH. YCHEIIHO pa3paboTaHbl /1Ba MPOLECCca 3TOr0 THUMA:
MIPOIIECC COIIOBOTO Pa3felIeHUs W TPOIeCC BUXPEeBOM TpyOku. st obomx
MPOLIECCOB OCHOBHBIMH KOMIIOHEHTaMHU KacKaJa pa3AeleHUs SBISIIOTCS
MUIMHAPHUICCKUC Kop1yca, B KOTOPBIX pasMCIICHbL CIICUaJIbHBIC
pa3fenuTenbHbIe DIEMEHTHl (COIUIa WM BHUXPEBBbIE TpPYOKH), Ta30BbIe
KOMITPECCOPHI ¥ TETTIOOOMEHHHKH IS yTaIeHUsT 00pa3yIoIerocs MpH CoKaTHH
Teria. Jns a’poaMHAMUYECKHX YCTAHOBOK TpeOyeTcsl LEeNblid psl TaKux
KaCKaaoB, TaK YTO HUX KOJHUYCCTBO MOXCT CIIYKHTb BaXHBIM YKa3aTCJICM
KOHEYHOTO HCMOIb30BaHusA. [lOCKONBKY B a’pOAMHAMHUYECKOM MPOLECCe
ucnonsizyercsi UFe, moBepxHOCTH Bcero o00pyAoBaHHs, TPyOONPOBOAOB U
M3MEPUTENBHBIX TPUOOPOB (KOTOPBIE BCTYIMAIOT B KOHTAKT C Ta30M) JOJDKHBI
HU3roTaBINBAThHCA nJIn 3aluaTbCsa IMOKPBITUEM u3 MaTcpuraioB,
COXPAHSIIOMINX YCTOMUNBOCTH Mpu KOHTaKTe ¢ UFs.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[lepeunciennble B  HAcTOSIIEM  pas3felie  dJIEeMEHThl  BCTyNaloT B
HEMOCPEACTBCHHBIM KOHTAaKT ¢ TexHosormueckuM Tr1azom UFe mumbo
HEIMOCPEICTBEHHO PETYIHMPYIOT MOTOK B IIpeseniax kackaaa. Bce moBepxHocTH,
KOTOpbIE BCTYMAalOT B KOHTAaKT C TEXHOJOTHYECKUM Ta30M, IEIUKOM
M3TrOTaBIUBAIOTCA U3 CTOMKUX K UF6 MarepranoB, Wiy 3alUIIEHbI HIOKPBITUEM
W3 Takux MmarepuanoB. JIis 1eneil pasaena, OTHOCAMIETocsS K 3JIEMEHTaM
a’poJMHAMUYECKOro oboramenus, kopposuecroiikue k UFe marepuansi,
BKJIFOYAIOT MEJb, MEJIHbIE CIUIaBbl, HEPXKABEIOIIYIO CTallb, AIFOMUHUN, OKCH]T
aJIOMHUHUS, aJIIOMUHHUCBEIC CILIABEI, HUKEIIh MM CINIABBLI, MMCIOIIKEC BECOBOC
conepkanne Hukens 60% wnm  Oonee, a Takke (QTOPUPOBAHHBIE
YIJIEBOJIOPOIHBIE TOTUMEPBI.

5.5.1. Pa3peauTteibHBIEC COILJIA

CrienunanbHO MpeJHa3HAYEHHbBIE WJIM MOATOTOBJIEHHBIE pa3[eIUTEIbHbIE COIUIA U HUX
coopku. PasznmenutenpHble cOIIa COCTOST M3 IIENEBHIHBIX HM30THYTHIX KaHAJOB C
paamycom m3ruba mernee 1 mm, kopposuectoiikux kK UFe, 1 HMEOMUX BHYTPESHHIOIO
PEXYIIYyI0O KPOMKY, KOTOpas pa3feisieT MNPOTEKAIOIIMIl 4Yepe3 COII0 ra3 Ha JBe
¢bpakuun.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

Buxpessbie TpyOKn

CriennanbHO NpeJHa3HAYEHHbIE WU MTOATOTOBJICHHBIE BUXPEBBIE TPYOKHU U UX COOPKHU.
BuxpeBble TpyOKM UMEIOT NIMIMHIPUYECKYIO WJIM KOHYCOBUAHYIO (opMy,
M3TOTOBJIEHBI U3 KOppOo3uecTOMKNX K UF¢ MaTepraioB WK 3alIUILEHBI IOKPBITUEM U3
TaKUX MaTepHaJIOB U UMEIOT OJMH MM HECKOJbKO TaHMC€HIMAJIbHBIX BBOJOB. TpyOku
MOTYT OBLITH OCHAaIICHbI OTBOAAMHU COIIJIOBOI'O THIIA HA OAHOM HJIN Ha obonx KOHIIax.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

[TutarenpHBIN ra3 MOCTymaeT B BUXPEBYIO TPYOKy IO KacaTeIbHON ¢ OJHOTO
KOHI]A WJIA 4epe3 3aKpyuMBaloOlIue JIOMATKW WIM 4Yepe3 MHOTOUHCICHHBIE
TAHICHIHUAJIBHBIC BXOAHBIC OTBEPCTUA BAOJIb pr6KI/I

Komnpeccops! 1 ra3onyBku

CHCHI/IaJ'H)HO MNpE€aAHa3HAYCHHBIC WJIM ITOATOTOBJIICHHBIC KOMIIPECCOPHI NI I'a301yYBKH,
W3TOTOBJICHHBIE W3 MaTepuanoB, Koppo3uectoikux K cmecu UFe/Hecymero rasa
(BOIOpOA WM TeNHi).

YnioTHeHusl BpalalOIIMXCsl BAJIOB

CrnenuaibHO TpeAHA3HAYEHHBIE WJIM TOATOTOBJICHHBIC YIUIOTHEHHS BPAIAIOIINXCS
BaJIOB, YCTAHOBIIGHHBIE Ha CTOPOHE MOJA4YM U Ha CTOPOHE BBIXOJA Ui YIJIOTHEHUS
BaJia, COEAMHSIONIETO POTOP KOMIpEccopa WM pOTOP Ta30qyBKH, KaK OINPEICIICHO B
MyHKTE 5.5.3. BbIlIE, C MIPUBOJHBIM JIBUTaTENIEM, C TEM YTOObI 00ECIIEUUTh HAJEKHYIO
repMETH3aLUI0, TTPEIOTBPALIAIONIYIO BBIXO/ TEXHOJOTMUYECKOrO ra3a WM HaTEKaHHE
BO3[lyXa WM YIUIOTHSIOIIErO Ta3a BO BHYTPEHHIOIO KaMepy KOoMIpeccopa WId
ra3oyBKH, KoTopas 3anoiHeHa cmecbio UF¢ 1 Hecyero rasa.

Teny1000MeHHUKH AJI5 OXJIAKICHUSA ra3a

CreuuanbHO  MpeAHA3HAYCHHbIE  WJIM  TOJATOTOBJICHHBIE  TETUIOOOMEHHUKH,
W3rOTOBJIEHHBIE W3 Koppo3uectoMknx K UFe¢ MaTepuasioB WM 3allUIICHHBIE
MTOKPBITUEM M3 TAKUX MAaTEPHAIIOB.

Ko:xyxu pa3nensiiommux 3J;ieMeHTOB

CnenuaiibHO TpeIHa3HAYCHHbIE WJIM MOATOTOBJICHHBIE KOXYXU Ppa3AelaroInX
JJIEMEHTOB, W3rOTOBJIEHHbIE U3 Kopposuectoiikux k UFs MarepuanoB wiu
3aIUIICHHBIX TOKPHITHEM U3 TaKUX MATEPUAJIOB, JUIsl TIOMEIIEHUS B HUX BUXPEBBIX
TPYOOK MJTU pa3/IeIUTEIbHBIX COIEN.

Cucremsl lIOIla‘lI/I/CI/ICTEMLI 0TBO1Aa KIMPOAYKTa» H «XBOCTOB»

CrienmanbHO NpeAHA3HAYECHHBIE WIH IIOATOTOBJIEHHBIE TEXHOJIOTHYECKUE CUCTEMBI MU
000pyI0BaHUE I 00OTaTUTENIBHBIX YCTAHOBOK, H3TOTOBJICHHBIEC U3 KOPPO3UECTOMKHIX
k UFe¢ MarepuanoB wWIM 3alIMINEHHBIX IIOKPBITUEM H3 TaKUX MAaTEpHAJIOB,
BKJIKOYAIOIIUE:

a)  MUTAIOIINE aBTOKIIABbI, IEYN MK CUCTEMbI, UCTIONIb3yeMbIe st mogauu UFe mis
mporiecca oOOTranieHus;
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b)  mecyOaumaropsl (WM XOJIOAHBIE JIOBYIIKH), HCIONb3yeMbIE Ui BBIBEICHUS
Harpetoro UF¢ u3 mporiecca odoramieHus s Mocjieayolen nepeaadu;

C)  CTaHIMM OTBEPXKICHUS WM OKWKEHHs, UCToNb3yeMble s BeiBeneHus: UFs u3
nporiecca oboraieHus mytem cxaTtusi u nepeosia UF¢ B )KUIKYIO WIH TBEPAYIO
hopmy;

d) craHIUMU «TIPOAYKTa» WU «XBOCTOBY», UCIoOyb3yembie miisi nepemenieHuss UFe
B KOHTEHHEPBI.

5.5.8. Cucrembl KOJIEKTOPHBIX TPYyOONIPOBOIOB

CHCLII/IaHLHO NpCaAHAa3HAYCHHLIC HWJIM MOATOTOBJICHHBIC CHUCTCMbI KOJIJICKTOPHBIX
TpyOOIIPOBOIOB, HM3TOTOBJICHHBIE W3 Kopposuectoiiknx k UFes MarepuanoB wim
3aILMIIECHHBIE TIOKPBITUEM H3 TAKUX MarepuanoB, miusa yaepxkanus UFe BHyTpH
A’POJMHAMUYECKUX KaCKaJ0B. ITa CETh TPyOONPOBOAOB OOBIYHO IIPEICTABIISIET COOOM
CUCTEMY C «IBOWHBIM» KOJUIEKTOPOM, TI€ KaKIbI KacKaJ WIM TPyNma KacKaJoB
COCIMHEHBI C KaXKIBIM M3 KOJUIEKTOPOB.

5.5.9. BakyymHbIe cMCTeMbI H HACOCHI

a) CHCI_[I/IaJ'IBHO NpEAHAa3HAYCHHBIC WJIM TIOATOTOBJICHHBIC BAKYYMHBIC CHUCTCMBI,
COCTOAIUC U3 BAKYYMHBIX MaFHCTpaHGﬁ, BAaKYYMHBIX KOJIJICKTOPOB U BAKYYMHBIX
HACOCOB, U NMPCAHA3HAYCHHBIC IJI1 pa6OTBI B coAcCpiKalux UF6 razoBbsix cpeaax.

b) BakyymHBIE HacoChl, CIEUUAIBHO MPEIHA3HAYCHHbIE WM TOATOTOBIICHHBIC IS
pabotret B coxepxkamux UFs Ta30BBIX cpemax W HW3TOTOBJIICHHBIC W3
kopposuectokux kK UFe mMarepranoB wiM 3alUIICHHBIX ITOKPBITUEM U3 TaKUX
MaTepuaioB. B 3THX Hacocax MOryT HCIOJB30BaThCsi (PTOPUCTOYTIIEPOJHBIE
YIUIOTHEHHS U CTIeUAIbHBIE PAa00OYre KHUIKOCTH.

5.5.10. CnenmaibHble CTONOPHBIEC H PeryJHpPYOIHe KIANaHbl

CriennanbHO MpeIHa3HAYEHHBIE WM MOJATOTOBIIEHHBIE PYyYHbIE WJIM aBTOMAaTHYECKUE
CTOIOPHBIE U PETyJINPYIOLIME KIaNaHbl C CUIIb()OHHBIM YINIOTHEHHEM, U3TOTOBJIEHHBIE
WIY 3alMIIEHHBIE IIOKPBITHEM U3 KOppo3uoHHOCTOMKHX K UFe¢ Marepuanos,
nuamerpoM 40 MM niam Oosee, JUIsl YCTAaHOBKM B OCHOBHBIX M BCIIOMOTaTeIbHBIX
CHCTEMax yCTaHOBOK a3pOJMHAMHYECKOTO 00OTalCHHUSI.

5.5.11. Macc-cniektpoMeTpbl/ucTouHuKHM HOHOB it UFs

CrenyiabHO  NpeAHA3HAYCHHbIE WM  IOJTOTOBJICHHBIE  MAacC-CIEKTPOMETPHI,
CHOCOOHBIE TPOU3BOIUTH MPsIMO 0TOOp Mpod 13 razoBbix NoTokoB UFs 1 00magaromue
HOJIHBIM HaOOPOM CIIETYIOIINX XapaKTEePUCTHUK:

1. oOecneunBalOT U3MEPEHUE 3HAUCHHMI MACCOBBIX YHCEI aTOMOB, paBHBIX 320 u
OoJiee, 1 UMEIOT pa3pemiarolly0 CIOCOOHOCTH Jiy4iie, 4yem 1 x 320;

2. HCTOYHUKU HOHOB CKOHCTPYHPOBAHBI UJIN 3alIUIICHBI ITIOKPBITUEM U3 HUKCIICBBIX,
MCIHO-HHUKECIICBBIX CIIJIABOB C BECOBBIM COACPIKAHUCM HUKECIIA 60% 60.]'[66, 50041
XPOMOHHUKCECIICBBIX CIIJIABOB;

3. coaepaT MOHU3ALMOHHBIE HICTOYHUKHU C 00MOApAUPOBKOM 1EKTPOHAMU;

4, COACPKAT KOJUJICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIS1 H30TOIMHOT'O aHAJIN34A.
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5.5.12. Cucrtemsl otaesienusi UFs oT Hecymero rasza

CriennanbHO NpeJHa3HAYEHHBIE WU ITOATOTOBICHHBIE TEXHOJOTMYECKUE CUCTEMBI AJIS
otnenenus UFs oT Hecyiero rasa (BoAopoJa Wi Ieius).

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH cucTeMBI ITpeIHa3HaueHb! Ui cokpatieHus conepxkanust UFe B Hecymiem
raze J0 OJHOM YacTW Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIIOYAaTh TAKOE
00opy10BaHuE, KaK:

a)

KPHUOI'CHHBIC TEIIOOOMEHHUKH U KpHuocenapaTopsbl, CIIOCOOHEBIE

co3naBath Temrnepatypsl 153 K (-120° C) unu menee,

b)

O0KH KPHUOTICHHOTI'O OXJIAXKACHU, CIIOCOOHBIE CO3aaBaThb TCMIICPATYPhbL

153 K (-120°C) nnu menee,

¢)

O0KH PAa3ACIUTCIIBHBIX COIICII UJIM BUXPEBBIX Tp}I6OK I OTACIICHUA

UFe ot Hecy1ero rasa, Win

d)

xonoansle JoBymku UFe, ciocoOHbIe 3amopaxkuBaTh UFe.

5.6. Cl'[eIII/Ia.]'[LHO NnpeaHasSHAYCHHbIC UJIH MOATOTOBJCHHBIC CUCTEMBbI, oﬁopyz[()Ba}me H

KOMITIOHEHTBI

AJId  HCIHOJb30BaHUd Ha YCTAHOBKAxXx XHUMHUYECCKOI0O o0MeHa WJIH

HMOHOOOMEHHOI'0 000TaAllleHUSA

BBOJIHOE 3AMEYAHUE

He3naunrtenbHOE pas3inuume H30TONOB YpaHa IO Macce IPUBOAUT K
HEOOJIBIIIMM H3MEHEHUSM B PAaBHOBECHUSAX XUMHMUYECKUX PEaKLUH, KOTOpbIe
MOTYT HCIOJIb30BaTbCS B KAaueCTBE OCHOBBI JUIS Pa3/ClICHHUs H30TOIOB.
VYenemHo — pa3paboTaHo  Ba  Ipolecca:  KUAKOCTHO-KHUIKOCTHBIN
XUMHUYECKHI 0OMEH U TBEP10-’KUIKOCTHBIN HOHHBIH OOMEH.

B mporiecce KuAKOCTHO-)KUIKOCTHOTO XUMHYECKOTO 0OMEHA B IPOTUBOTOKE
MPOUCXOJUT B3aUMOJICHCTBUE HECMEUIUBAIOIIUXCS KUAKUX (a3 (BOIHBIX
WM OPTraHUYeCKHX), 4TO MPUBOAUT K IP(DEKTy KaCKaIUPOBAHHS THICIY
cTaauii paznencHus. BomHas ¢a3a cOCTOMT W3 XJIOpUIa ypaHa B pacTBOpE
COJISHOM KHCIIOTBI, OpraHmdeckas (a3a COCTOMT M3 DKCTParcHTa,
COJIepIKaIIeTo XJIOPU YpaHa B OPTaHHIECKOM pacTBoputene. KoHTakTHhIMH
bunbTpaMu B pa3JCIUTEIBHOM KacKaJe MOTYT SIBISATHCS JKHIKOCTHO-
JKUJKOCTHbIE OOMEHHBIE KOJOHHBI (Takue, KaK WMITYJIbCHBIC KOJOHHBI C
CETYATHIMH TapeiIKaMHu) WIA JKUIAKOCTHBIC IEHTPU(DYKHBIC KOHTAKTHBIC
¢unpTpel. Ha o0omX KOHIIAX pa3feluTENbHOTO Kackala B IENsX
obecrieueHnst pedirokca Ha KaXJIOM KOHIIE HEOOXOIUMBI XHMUYECKHE
npeBpaiieHusi  (OKUCIIEHME H  BOCCTAHOBIICHHWE). [JaBHas  3ajava
KOHCTPYKIIMM COCTOMT B TOM, YTOOBI HE JIONMYCTUTh 3arps3HCHUS
TEXHOJIOTUYECKUX MOTOKOB HEKOTOPHIMU HOHAMH METAJUIOB. B CBsI3U ¢ 3THM
HCTIOJIB3YIOTCS TUTACTUKOBEIC, IIOKPBITHIC TNIACTHKOM (BKIJIFOYAsT TPUMCHEHHE
(TOPUPOBAHHBIX YTJIEBOJOPOIHBIX MOJUMEPOB) /WM TIOKPHITHIE CTEKIOM
KOJIOHHBI U TPYOOTIPOBO/IBI.

B TBep10-KMIKOCTHOM HOHOOOMEHHOM Ipoliecce 000ralieHne J0CTUraeTcs
MIOCPEACTBOM aJIcOpOIHMN/aecopOIy ypaHa Ha CIIeIHaIbHON, 04€Hb OBICTPO
JIeiCcTByIOIIe MOHOOOMEHHON cMosie uiu ajacopOeHte. PactBop ypana B
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5.6.1.

5.6.2.

5.6.3.

COJISTHOW KHCJIOTE€ W JAPYTHe XMMHUYECKHE PEarcHThl MPOITyCKAIOTCS uepes
[WIMHAPUYECKUE 000TaTUTEIbHBIE KOJOHHBI, COJAEpIKaIlie YIUIOTHEHHBIC
cion azacopbenta. Jlng moamepKaHUS  HENPEPHIBHOCTH  Ipolecca
HeoOxXoauMa cucTeMa peduiokca B LEJNAX BBICBOOOXKAEHHS ypaHa U3
azcopOeHTa 0OpaTHO B KHUJIKHI MOTOK, C TeéM YTOOBI MOXKHO OBLIO cOOpaTh
«HOPOLYKT» M «XBOCTB». OTO JOCTHTAaeTCs IyTeM HCIIOJIb30BAHUS
HOAXO/SIINX XUMHYECKAX PEareHTOB BOCCTAHOBJICHHSI/OKUCIICHNUS, KOTOpPhIE
MIOJTHOCTBIO PEreHEPUPYIOTCS B pa3/eNIbHBIX BHEUIHHX TETISIX M KOTOpBIE
MOTYT YaCTHYHO PEreHEpUpPOBATHCS B CAaMHMX M30TOIMHBIX pa3/IeiIUTEIIbHBIX
KOJIOHHaX. [IpucyTcTBHe B Tporecce TOpSYMX KOHUEHTPUPOBAHHBIX
pacTBOPOB COJISHOM KHUCJIOTHI TpeOyer, dYToObl 00OpyaoBaHHE OBLIO
W3TOTOBIICHO W3 CHENHAJIbHBIX KOPPO3UECTOMKMX MAaTepHajoB WU
3aIIMIIEHO TIOKPBITUEM U3 TAKUX MaTEPHAIIOB.

KuaKOCTHO-KUIKOCTHbIE 00MeHHbIE€ KOJIOHHbI (XUMHYECKHA 00MeH)

[IpoTHBOTOUYHBIE  >KMIKOCTHO-)KMJIKOCTHbIE =~ OOMEHHBIE  KOJIOHHBI,  HMEIOIINE
MEXaHUYECKUH CUIIOBOM BBOJ, CIIELUAIbHO MpEIHA3HAYCHHbIE WIHM MOATOTOBICHHbBIE
JUIs oOorallleHHsl ypaHa ¢ HCIOJIb30BaHUEM IIpoliecca XUMHUYecKoro oomena. [lis
KOPPO3MOHHON YCTOMYMBOCTH K KOHLEHTPUPOBAHHBIM PACTBOPAM COJISTHOM KHUCIJIOTBI
9T KOJOHHBl M MX BHYTPEHHHUE KOMIIOHEHThl OOBIYHO W3rOTaBIMBAIOTCS U3
NOIXOAAINX  IUIACTUKOBBIX ~ MaTepualioB  (TakuX, Kak  (TOPHPOBAHHBIC
YIJIEBOAOPOAHBIE TOJIMMEPHI) WIM CTEKJIa WM 3alUIIEHbl MOKPHITUEM M3 TaKUX
MaTtepuanoB. KoloHHBI cipoeKkTUpoBaHbl Ha KOpoTKoe (30 ceKyHI MU MEHee) BpeMs
IIPOXOXKACHUS B KaCKaJe.

HenTpudy:Kkuble KUAKOCTHO-KUIKOCTHbIE KOHTAKTHbIE QUIbTPHI (XUMHYECKH A
00MeH)

LentpudyxHple KUIKOCTHO-KUIKOCTHBIE KOHTAKTHbIE (QHIBTPBI, CIEIHAIBHO
IpeJHa3HAuYEHHbIE WJIM MOATOTOBICHHbIE JUIsl OOOTAIEHUsI YpaHa ¢ MCIIOJIb30BaHUEM
mporecca XMMUYECKOro oOMeHa. B TakuMX KOHTAaKTHBIX (HIBTPAaX HCIOIb3yeTCs
BpallleHHe JUIsl MOJIy4E€HUs] OPTaHUYECKUX U JKUIKUX ITOTOKOB, a 3aT€M LIEHTPOOeKHas
cuna ans pasnenenust ¢as. ns KOppO3MOHHOM CTOMKOCTH K KOHLIEHTPUPOBAHHBIM
pacTBOpaM  COJSTHOM  KHCJIOTBI ~KOHTaKTHble (WIBTPbl M3rOTABIUBAIOTCS U3
COOTBETCTBYIOIMX IUJJACTUKOBBIX MaTepualioB (Takux, Kak (QTOpupOBaHHBIE
YIJIEBOAOPOAHBIE MOJMMEPBI) UM MOKPBIBAIOTCA UMM WK cTeKIIoM. LleHTpudyxHble
KOHTaKTHbIE (PUIBTPBI CPOSKTHPOBAHBI HAa KOpoTKoe (30 cekyHI min MeHee) BpeMs
IIPOXOXKICHMS B KaCKaJe.

Cucrembl 1 000py/1I0BaHNe IJISl BOCCTAHOBJICHHS YPaHa (XUMUYeCKHA 00MEH)

a) CnenuanbHO npeHa3HauYeHHbIE WK MO/ITOTOBJICHHbBIE SYeHKU
3JEKTPOXMMHUUYECKOTO BOCCTAHOBJICHHS JJIsi BOCCTAaHOBJICHHMSI ypaHa W3 OJHOIO
BaJICHTHOT'O COCTOSTHUS B JIpyroe Ui 000TalleHus ypaHa ¢ UCIIOJIb30BaHUEM Ipoliecca
XUMHYECKOro oOMmeHa. Marepuansl si4eeK, HaxoIsilIuecss B  KOHTakKTe C
TEXHOJIOTMYECKMMH  pPacTBOpPAMM,  JIOJDKHBI ~ OBITh  KOPPO3UECTOMKHUMH K
KOHIICHTPUPOBAHHBIM PacTBOpPaM COJITHOW KUCIIOTHI.
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I[TOACHUTEJIbBHOE 3AMEUYAHUE

Karomgubiii oTcex siueiiku AOMKEH OBITh CIPOCKTUPOBAH TaKUM 00pa3oMm,
4TOOBI MPEAOTBPATHTh MOBTOPHOE OKUCJICHHE ypaHa A0 Ooliee BBICOKOTO
BAJICHTHOTO COCTOSIHUS. [l yaep:kaHus ypaHa B KaTOOHOM OTCEKE sUeilka
MOXKET UMETH HEMPOHUIIAEMYIO nuapparMeHHYIO MeMOpaHy,
M3TOTOBIICHHYIO U3 CIIEIHAILHOTO KaTHOHHO-0OMEHHOTo Matepuana. Karon
COCTOUT U3 COOTBETCTBYIOIIETO TBEPOTO MPOBOJHUKA, TAKOTO, KaK rpadur.

b) CHCIII/IaJ'II)HO NpeaAHa3HAYCHHBIC WM MOATOTOBJIICHHBIC CUCTEMbI JIS U3BJICUYCHUA
U_*—4 U3 OpPraHruYCCKOro IIOTOKa, PCETryJIUPOBAHUA KOHOCHTPALIUMHW KHCIOTBI W IJId
3aIOJIHCHUSA SYCCK OJJICKTPOXUMHUYCCKOIO BOCCTAHOBJICHHMA Ha IPOU3BOJACTBCHHOM
BBIXOAC KaCKazaa.

[NTOACHUTEJIBHOE 3AMEUYAHUE

OTU CUCTEMBI COCTOSIT U3 00OPYIOBAHMS HKCTPAKIUU PACTBOPUTENIEM IS
orronku U** U3 opranuueckoro noToka B RUIKUHA PacTBop, 000PYA0BaHHSA
BBIIAPUBAHUS W/WIN APYroro 000pyIOBaHUS ISl JOCTHIKEHHSI PETyTUPOBKU
¥ KOHTPOJISI BOJOPOJHOTO TTOKA3aTelss, © HACOCOB WJIM JIPYTHX YCTPOWCTB
nepeHoca JUIsl 3alOJHCHHS SYEEK DJICKTPOXUMHUYECKOTO BOCCTAHOBIICHHS.
OcHoBHas 3aga4ya KOHCTPYKIIMM COCTOMT B TOM, 4YTOOBI U30€XaTh
3arps3HEHUS]  MOTOKAa  JKUJKOCTH  HOHAMH  HEKOTOPBIX  METaJLJIOB.
CrnenoBaTesbHO, T€ YaCTH OOOPYAOBAHHS CHUCTEMbI, KOTOPhIE HAXOIATCS B
KOHTaKT€ C  TEXHOJIOTHYECKUM  TIOTOKOM,  H3TOTaBJIMBAIOTCA U3
COOTBETCTBYIOIIIUX MaTepuaioB (TaKUX, KakK CTEKJIO, (TOPUPOBAaHHBIE
YTIIEBOJAOPOAHBIC TTOJIMMEPBI, cysbdaT noiudenuna, cyabpoH noauddupa u
IPONUTAHHBIA CMOJIOW TpaduT), WIM 3aIIUIICHB MOKPBITHEM M3 TaKUX
MaTEepHAJIOB.

5.6.4. Cucrembl NOATOTOBKY NUTAHUS (XUMUYECKHA 00MEH)

CHCI_II/IaJ'ILHO MMpEaAHa3HAYCHHBIC WJIM MOATOTOBJICHHBIC CUCTEMBbI JIS1I IMIPOHU3BOJACTBA
IMUTATCIIBHBIX PAaCcTBOPOB XJIOpHJAa YpaHa BBICOKOM YHCTOTBI A1 YCTaHOBOK 110
Pa3saCJICHUIO U30TOIOB ypaHa METOAOM XUMHNYECKOI'O obMeHa.

[NTOACHUTEJIBHOE 3AMEUAHUE

OTU CHCTEMBI COCTOAT W3 00OPYIOBAaHUSA JUIsI PACTBOPEHUS, SKCTPAKLUU
pPacTBOPUTEIIEM H/HITH HOHOOOMEHHOTO 000PYIOBAHHUS JIJISI OYHCTKH, & TAKKE
3JIEKTPOIUTHUECKUX AYEEK IJI1 BOCCTAHOBJICHUS U*® wmm U™ B U, B atux
CHCTEMAaXx MPOU3BOAATCA PACTBOPHI XJIOPUJA YPaHA, B KOTOPBIX COAEPKUTCS
JIMITb HECKOJILKO YacTell Ha MHJJIMOH METAJUIMYECKUX BKIIOUCHHH, TaKHX,
KaK XpoM, >KeJie30, BaHAJWM, MONHOIEH W JPYrHX [BYXBaJEHTHBIX HX
KaTHOHOB MJIM KAaTHOHOB C OOJbIIeH BalleHTHOCTHIO. KOHCTpYKIIMOHHBIE
MaTepuaibl s SIEMEHTOB CHCTEMBI, B KOTOpoil obOpabatbiBaercs U™
BBICOKOW YHUCTOTHI, BKJIIOYAIOT CTEKJIO, ()TOPUPOBAHHBIE YTJIEBOJOPOIHBIC
MOJIUMEPBI, TPa(UT, TOKPHITHIA MMOJTHMBUHII-CYIb(ATHBIM HIU TOJUIPUP-
CyNb()OHHBIM MIACTUKOM U MPONMUTAHHBIN CMOJIOH.

30



5.6.5.

5.6.6.

5.6.7.

5.6.8.

Cucrembl OKHC/ICHHS YPaHA (XUMHYECKHI 00MEH)

CHCHI/IaJ'H)HO HpeI[HaBHa‘-IeHHI)Ie HUIJIN TOATOTOBJICHHBIC CUCTCEMBI OJIsI OKHUCJIICHUS U+3 B
U™ mis BO3BpAIIICHUS B KaCKaJ| pa3/ieJIeHHs] H30TOMOB ypaHa B Mpoliecce oOoraiieHus
METOIOM XUMHUYECKOTO OOMEHA.

I[TOACHUTEJIbBHOE 3AMEUYAHUE
OTH CUCTEMBI MOTYT BKJIIOUATh TaAKUE DJIEMEHTHI, KaK:

a)  00OpyJOBaHHE JJIsl KOHTAKTUPOBAHUSI XJIOPa M KHCIOPOJa C BOTHBIMU
s daroeHTaMH U3 00OPYIOBaHUS pPa3ACIICHUS W30TOMOB M JKCTPAKIIHH
obpasoaBmerocss U™ B oOeqHEHHBI  OpraHMuYecKuif  MOTOK,
BO3BPAIIAIOIIANCS U3 MTPOU3BOJICTBEHHOTO BBIXO/Ia KACKaa,;

b)  oOopymoBaHHE, KOTOPOE OTAEISAECT BOIY OT COJSTHON KHCIIOTHI, YTOOBI
BOAa MW KOHICHTPHUPOBAHHAsA COJIIHAA KHUCJIOTa MOIJIH Obl OBITH BHOBB
BBEJICHBI B ITPOIIECC B HY)KHBIX MECTaX.

BobicTpo pearnpyromue HoHOOOMeHHbIE CMOJIbl/aAcOpOeHThI (MOHHBII 00MeH)

Beictpo pearupyronie HOHOOOMEHHBIE CMOJBI WM aJCOPOCHTHI, CIICIHAIBHO
npeaHa3sHauYeHHBIE WJIM MMOATOTOBIICHHBIE ISl OOOTAIICHUSI YpaHa C MCIIOJIb30BaHHEM
nporecca MOHHOTO OOMEHa, BKIIIOYasi MOPHCTBIE CMOJIBI MAaKpPOCETYATOW CTPYKTYPHI
u/unu MeMOpaHHbIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIC TPYIIBI XUMHYECKOTO 0OOMEHa
OTpaHWYCHBI TOKPHITUEM Ha IMOBEPXHOCTH HEAKTHBHOW MOPUCTON BCIIOMOTATEIbHON
CTPYKTYpPbI, U JApyrue KOMIIO3UTHBIE CTPYKTYphl B J1000# mnpuemiemMoil ¢opme,
BKJIIOYAsl YaCTHUIBI BOJIOKOH. OTH MOHOOOMEHHBIE CMOJIBI/aJCOPOEHTEl HMEIOT
auaMeTpsl 0,2 MM WIIM MEHEE U JIOJDKHBI OBITh XUMHUYECKH CTOMKUMHU MO OTHOLICHHUIO K
pacTBOpaM KOHIICHTPHUPOBAHHOW COJITHOH KHCJIOTBHI, a TaKXe JOCTAaTOYHO IPOYHEI
¢usnyecku, ¢ TeM YTOOBI MX CBOMCTBAa HE YXYIIIAIHCh B OOMEHHBIX KOJOHHAaX.
Cmorbl/ancopOeHThl CenuanbHO MpeIHa3HAYCHBl Ul MOJTYyYeHHS KHHETHKH OYEHb
ObICTpOoro oOMEeHa M30TOMNOB ypaHa (UIUTENLHOCTh MoyoOMeHa MeHee 10 cexyHm) u
00J1a71a10T BO3MOXKHOCTBIO paboTaTh TpH TemmepaTrype B nuama3one ot 373 K (100°C)
10 473 K (200°C).

HNoHooOMeHHbIE KOJTOHHBI (MOHHBIH 00MeH)

[Hunuaapudeckne KOJIOHHBI guameTpoMm Oomee 1000 MM ist  yaepkaHus U
MOJ/ICPKAHUST 3aIIOTHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJIcOPOCHTOB, CHEIUATBHO
MpeIHa3HaYeHHbIC WM MMOATOTOBICHHBIE JJIsi 00OTAIlEHUs YpaHa C HUCIOJIb30BaHUEM
HOHOOOMEHHOTO TIpoliecca. ITU KOJIOHHBI M3TOTOBJICHBI M3 MAaTePHUANIOB (TaKHX, KaK
TUTaH WM (PTOpPUPOBAHHBIC YTIIEBOAOPOIHBIC TOIUMEPHI), CTOUKHX K KOPPO3HH,
BBI3BIBAEMOM PAaCTBOPAMU KOHIICHTPUPOBAHHON COJITHOW KHCJIOTBHI, WJIM 3allUIICHBI
MOKPBITUEM U3 TaKUX MAaTEpHaJoB M CIOCOOHBI pPabOTaTh MpU TeMIeparype
B nuamnasone ot 373 K (100°C) mo 473 K (200°C) u naBnenusx Boimre 0,7 MIIa.

HNonooOmenHbIe cucTeMbl pedirokca (MOHHBIH 00MeH)

a) CHGHI/IaJ'II)HO MpE€aAHa3sHAYCHHBIC UJIX ITOATOTOBJICHHBIC CHUCTEMbBI XUMHWYCCKOI'O NI
QJICKTPOXUMHUYCCKOI0 BOCCTAHOBJICHHUA [IJId PETCHCpALlMKU pPEarcHra XUMHUYCCKOIr'o
BOCCTAHOBJICHH, UCITIOJIB3YEMOI'O B KaCKaJgax HOHOOOMEHHOTO O6OI‘aHleHI/I$I YpaHa.
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b) CneuunanbHO NpeAHa3HaYSHHbIE MU OJATOTOBICHHBIE CUCTEMbI XMMUYECKOT0 MIIH
NEKTPOXUMHUYECKOTO  OKHUCIIEHUS JUIsl  pereHepaluu peareHTa (peareHTOB)
XMMHUYECKOT'O OKHCIIEHUs], MCIIOJIb3YyEMOI0 B KacKaJax MOHOOOMEHHOro OOOramieHus

ypaHa.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

B nporniecce mOHOOOMEHHOTO 00OTAIICHUST B KAUECTBE BOCCTAHABJIMBAIOIIECTO
KAaTHOHA MOYKET MCIIONIb30BATLCs, HATIPUMED, TpexBaneHTHbIi Tutan (Ti™), u B
5TOM cIlydyae BOCCTAHOBHTENbHAas cHcTeMa OyaeT BeIpabateiBath Ti'
IOCPENCTBOM BOCCTaHOBJIeHHs Ti™,

B mporiecce B kadecTBE OKUCIUTENST MOXKET HCIOJIB30BaThCS, HAMPHUMED,
TpexsaneHnTHoe keie3o (Fe™), u B 3ToM ciydae cucTeMa OKMCIIEHHUs OyjeT
BhIpabaThBaTh Fe'> mocpencrtBom okucienus Fe'?,

5.7. CnenuajbHO mpeJHa3HAYeHHbIe WM IOATOTOBJIEHHbIE CHCTeMbl, 000pyAOBaHME
U KOMIIOHEHTHI /LISl HCIIOJIb30BAHMSA B J1a3ePHBIX 000raTUTEJIbHBIX YCTAHOBKAX

BBOJIHOE 3AMEYAHUE

CymecTByromue  CUCTEMBI s OOOraTUTENBHBIX  IMPOLIECCOB  C
HCIIOJIb30BAaHUEM JIa3epOB AEIATCS Ha JABE KaTETOPUU: T€, B KOTOPBIX paboueit
CPEeIloi SBJISIFOTCS Tapbl aTOMApHOTO ypaHa, U Te, B KOTOPHIX paboyeil cpemaoi
ABJISIIOTCS ITApBl YPAHOBOI'O COEAMHEHUS, HHOTJ]a CMELIAHHBIE C APYTMM Ia30M
win razamu. OOUIMMH Ha3BaHUSAMU JUJIS TAKUX MTPOLIECCOB SIBISIFOTCS:

® [ICpBasA KaTeropus -— JA3CPHOC pasACJICHUC H30TOIOB II0 MCTOOY
ATOMAPHBIX I1APOB;
® BTOpasd KaTeropusa — MOHGKy.]'ISIpHBIﬁ MCTOA JIA3€PpHOI'0 pa3aciICHUA

W30TOMOB, BKJIIOYAIONIMKA  XUMHYECKYIO0  PEaKIUI0  MOCPEACTBOM
M30MpaTeTbHON MO U30TOMAaM JIa3ePHON aKTUBAIIUU.

Cucrtembl, 00OpyIOBaHHE H KOMIIOHEHTHI JUI YCTAaHOBOK JIa3¢pHOTO
o0oraieHus BKIYAOT;

a) YCTPOWCTBA JUIsl IOIa4YM NMAapOB METAJUIMYECKOTO ypaHa (715 u30upaTebHOM
(hOTOMOHM3AIMH) WM YCTPONCTBA IS TOJa4H ITAPOB YPAHOBOTO COCTUHCHUS
(s n30upaTenbHOM dboToauccoanun 1507051 M30UpaTeNBEHOTO
BO30YKIICHHI/aKTHBALINN ),

b) ycrpoiictBa mns cOopa 0OOOTrameHHOTO W OOCTHEHHOTO METAJLTUYECKOTO
ypaHa B Ka4eCTBE «IPOJYKTa» M «XBOCTOB» B IIEPBOM KATETOPHH M yCTPOUCTBA
s cbopa OOOTramieHHBIX W OOETHEHHBIX COCAMHECHHMI YypaHa B KadecTBe
«IPOJIYKTa» U «XBOCTOB» BO BTOPOH KaTETOPHH;

c) pabouue Ja3epHbIC CHCTEMBbI Ul U30MPATEILHOTO BO30YKACHUS W30TOIOB
ypaHa-235;
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d) obopynoBaHue AJig MOATOTOBKH MO/Ia4l U KOHBEPCUH POoAyKTa. Benencteue
CJIO)KHOCTH CIIEKTPOCKOIIUU aTOMOB U CO€IMHEHUH ypaHa MOXKET MOTPeOOBaTHCS
UCIONIb30BaHUE JII000M U3 psilla UMEIOIIUXCS JTa3ePHBIX U JTa3epPHO-ONTUYECKUX
TEXHOJIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorre u3 KOMIIOHEHTOB, NEPEUYMCICHHBIX B JTOM pasleiie, BCTYNalT B
HEMOCPEACTBEHHBIN KOHTAKT C MapaMy WM PaCcIUIaBOM METAJLTUYECKOTO ypaHa,
WJTU C TEXHOJIOTHYeCKUM ra3om, coctosiimuM u3 UF¢ unmu cmecu u3 UFs u mpyrux
ra3oB. Bce MOBEpXHOCTH, KOTOPHIE BCTYMAIOT B HETMIOCPEICTBEHHBIM KOHTAKT C
ypanom win UFe, TONMHOCTEIO M3rOTOBIEHBI €3 KOPPO3HMOHHOCTOMKHUX
MaTepI/IaJIOB WJIIN 3allIUIICHBI HOKpBITI/IeM 13 TaKux MaTepI/IaHOB. I[JISI uenef/'l
paszena, OTHOCSIIETOCS K KOMIIOHEHTaM OOOpYyJOBaHHS ISl JIA3€PHOTO
oOoraieHus, MaTepuaibl, CTOHKHE K KOPPO3WH, BBI3BIBAEMOW MapaMu WIH
KHUIKOCTSAMH, COJACPKAIMMUMH METAJUIMYECKU ypaH WIM ypPaHOBBIE CIUIABHI,
BKJIIOYAIOT TOKPBITBI OKCHUAOM UTTpHS TpaduT M TaHTal; U MaTepualbl,
CTOMKHE K KOppo3uu, BbI3biBaecMoM UFse, BKIIOYalOT Meab, MEAHBIE CILUIABHI,
HepxcaBeIomon CTallb, aJIIOMI/IHI/II\/JI, OKCHJ aJIFOMHMHHA, aJIIOMHHUCBBIC CILJIABbI,
HUKEJIb WM CIUIaBbl, cojepxkamue 60% wuiam Oosiee HUKENsS IO Becy, H
(GTOpHPOBAHHBIE YTIIEBOAOPOIHBIE TOTUMEPHI.

5.7.1. Cucrembl BplnapuBaHus ypaHa (MeTOAbI ATOMAPHBIX IAPOB)

CHCIII/IaJ'II)HO NpeaAHa3HAUYCHHBIC HJIM MOATOTOBJICHHBIC CHCTCMbI  BbIIIAPUBAHUWA
MCTAJUINMYCCKOI'0 YpaHa JJIs1 UCIIOJIb30BAHUS B JIA3CPHOM O6OF8.IJ.ICHI/II/I.

[NOACHUTEJIBHOE 3AMEUYAHUE

DT CUCTEMBI MOTYT OBITh OOOPYIOBaHBI SJICKTPOHHBIMU IYIIKAMH, U OHU
paccuuTaHbl Ha TMOJBEJCHHWE K MHIICHH J0ocTaTouyHOM MomHocTH (1 kBT mmm
Oosee) A1 TeHepaluy rnapa METAUTHUYEeCKOro ypaHa B 00beMax, He0OXOUMBIX
JUTSI JTa3€PHOTO 0OOTaICHUSI.

5.7.2. Cucremsbl 1Jst 00pad0TKH KUAKOT0 WJIH NMapo00pa3HOro MeTaUINYeCKOro ypaHa
(MeToabI aTOMapHbIX NIAPOB)

CrenuanbHO IpeJHa3HAUYEHHbIE WJINM MOJArOTOBIEHHbIE CHCTEMBl il 00pabOTKH
PacCILIaBICHHOTO ypaHa, PaCIUIABJIICHHBIX YPAHOBBIX CIIJIABOB WIX IIaPOB METAJUIMYECKOTrO
ypaHa Ui UCIIOJIb30BaHUs B JIa36pHOM O0OTallleHUH WIN CIIEHUANIbHO IPEJHA3HAYCHHBIE
WM TIOATOTOBJIEHHBIE U1 ’TOTO KOMIIOHEHTBI.

[NOACHUTEJIbBHOE 3AMEUYAHUE

Cuctembl st 00pabOTKU KUAKOMETAUIMYECKOTO ypaHa MOTYT COCTOSITh W3
TUTIIEH W OXJaXJaromero oOopyaoBaHus [Uisl TUriaed. Turim wu apyrue
KOMITOHEHTBI 3TOW CHUCTEMBI, KOTOPBIE BCTYMAIOT B KOHTAKT C PACIIaBJICHHBIM
ypaHOM, pacriaBI€HHbIMUA YPAHOBBIMH CIJIABAMHU WJIH MTAPaMH METALTUYECKOTO
ypaHa, U3roTOBJICHBI U3 KOPPO3UOHHOCTOMKUX U TEPMOCTOMKHUX MaTePHUATIOB UITH
3allUIICHBl TOKPHITHEM M3 TakuX MarepuanoB. [Ipuemnembie MaTepHabl
BKJIFOYAIOT TaHTaJ, MOKPBITHIA OKCHIIOM UTTPHUsSl TrpaduT, TpaduT, MOKPHITHII
OKHUCJIAMU JPYTUX PEIKO3EMENTbHBIX SJIEMEHTOB WJIH UX CMECSMHU.
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5.7.3. Arperarsl 1js cO0opa «IIPOAYKTA» H «XBOCTOB» METAJIHYECKOr0 YpaHa (MeTOAbI

aTOMapHBIX APOB)

CrnenuanbHO NpeJHA3HAYCHHbIE WM IOATOTOBJIEHHBIE arperaTtbl ais cOopa
«TIPOJIYKTa» U «XBOCTOB» METAJUIMUECKOI0 ypaHa B KUJKOHN Uiu TBEpoH popme.

ITOACHUTEJIbBHOE 3AMEUYAHUE

KOMIIOHEHTBI 3THX arperaToB HM3rOTOBJICHBI W3 MaTEpUAOB, CTOMKHX K
HarpeBy M KOPPO3MH, BBI3bIBAEMON IapaMM METAJUIMYECKOIO ypaHa WM
’KHMJIKOCTBIO, WM 3aLUILEHb] TOKPBITUEM U3 TAKUX MAaTEpUaNoB (TaKHUX, KaK
MOKPBITHIA OKCUAOM UTTPHS TpaguT UM TaHTAJI) U MOTYT BKIIIOYATh B ceOs
TPyOOIPOBO/BI, KJIANAHBI, IITYLEPA, <«KEI00bD», BBOJIbI, TEMIIOOOMEHHUKH U
KOJUIEKTOPHBIE IUIACTUHBI JUIsl MAarHUTHOTO, 3JIEKTPOCTaTHUECKOIO WIH
JIPYTUX METOJOB pa3JeJICHNUS.

5.7.4. Koxyxu pa3aeauTejbHOro Moay.jsi (MeTOIbl AaTOMAPHBIX APOB)

5.7.5.

CHGI_II/IaJ'ILHO NpeAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC HHUJINHIAPUYCCKUC
IpAMOYTOJIBHBIC KaMEPbI AJId NMOMCHICHUSA B HHUX MCTOYHHUKA IMAPOB MCTAJLIMYCCKOI'O
YpaHa, 3HCKTpOHHO—queBOﬁ MYIIKU U KOJUJICKTOPOB KIIPOAYKTaA» U «XBOCTOB)».

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXM HMMEIOT MHOXXECTBO BXOJHBIX OTBEPCTHHA JJIs MOJAYU
SNIEKTPOIIUTAHUSI M BOJBI, OKHA JUIS JIa3epPHBIX IYyYKOB, COCIMHCHHI
BaKyyMHBIX HAacOCOB, a TakKXke [UIi JUAarHOCTUKM M KOHTPOJIS
KOHTPOJIbHO-M3MEPHUTENBHBIX MPHOOPOB. OHM MMEIOT MPUCTIOCOOICHUS IS
OTKPBITUSL U 3aKPHITHs, 4TOOBI OOECTeYnTh OOCITYKMBaHHE BHYTPEHHHX
KOMITOHEHTOB.

CBepx3ByKOBbIE PACHIUPUTEIbHBIE COMJIA (MOJIEKYJIAPHbIE METO/IbI)

CHGLII/IaHLHO npeaHa3HAYCHHLBIC HIJIN noArOTOBJICHHBIC CBCPX3BYKOBBIC

pacimpurenbHbie coruia s oxnaxaeHus cMmeceil UFe m Hecymero raza qo 150 K

(-123° C) unm Huke u koppo3noHHocToiikue K UFe.

5.7.6. KosieKkTopbl «IIPOAYKTA» WIN «XBOCTOB)» (MOJIEKYJISIPHbIE METObI)

CHGHI/IaJ'H)HO NpeAHa3HAUYCHHBIC UJIW ITOATOTOBJICHHBIC KOMIIOHCHTEI UJINA yCTpOﬁCTBa
JJIA 060pa YPAaHOBOTI'O «IIPOAYKTa» WM YPaHOBLIX «XBOCTOB)» IIOCJIC O6J'Iy‘-IeHI/I}I

JTa3epOM.

I[TOACHUTEJIBHOE 3AMEUYAHUE

[Tpu omHOM M3 MOJIEKYJISIPHBIX METOJIOB JIA3EPHOTO PA3/CICHUS W30TOIOB
KOJUIEKTOPHI MPOJIYKTa CIIyXkaT At cOopa TBEpJOi Macchl 00OTameHHOro
nentaptopuna ypana (UFs). Kosiekropsl mpoaykTa MOTYT COCTOSITbH
u3 (I)I/IJIBTpa, KOJUICKTOPOB YyAAapHOIr'0 WJIM MNUKIOHHOIO THIIA WKW HUX
COYETAHHH U JIOJDKHBI OBITH KOppo3rnoHHOCTOMKUMHE K cpene UFs/UFe.
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5.7.7.

5.7.8.

5.7.9.

Komnpeccopsl UF¢/Hecymero raza (MoJieKyJIIpHbIE METOABI)

CrnenuaibHO TIpeAHA3HAYEHHBIC WM TOATOTOBJIICHHBIE KOMIIPECCOPHI I CMECEH
UFs/necymero raza s mjurenbHol skcrutyatanuu B cpene UFs. KommoneHTs! aTrx
KOMITPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYIIUM Ta30M, U3TOTOBJICHBI U3
kopposuectoiikux K UFe MaTepuanoB WM 3allUIIEHbl TOKPHITUEM W3 TaKHX
MaTepuasos.

YIi0THeHne Bpalawmerocsi Baja (MoJieKy/JasipHble MeTObI)

CrennanbHO IpeIHAa3HAYCHHbIE WM MOJATOTOBJICHHBIE YIUIOTHEHHS BpAaIlIAOLINXCS
BaJIOB, YCTAHOBJICHHBIE Ha CTOPOHE IIOJA4YM M HAa CTOPOHE BBIXOJA Ul YIJIOTHEHUS
Bajla, COEIUHSIOLIET0 POTOP KOMIPECCOopa C MPUBOJHBIM JBUIaTEJIEM, C TEM YTOOBI
obecneynThb HaJC)KHYI0 repMETU3aLNIO, IIPEIOTBPALLAIOLIY IO BBIXOJ]
TEXHOJIOIMYECKOr0 Tra3a WIM HaTeKaHWe BO3[yXa WIH YIUIOTHSIOIIET0 rasa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa, KoTopas 3anoiaHeHa cmecbio UFs 1 Hecyiero rasa.

Cucrembl ¢propupoBanusi (MoJIEKYJIsIpHbIe METO/IbI)

CrnenuanbHO MpeAHA3HAYEHHBIE WM MOATOTOBJICHHBIE CHUCTEMBI Ui (PTOPUPOBAHUS
UFs (8B tBepaom coctosinun) B UF6 (Ta3).

I[TOACHUTEJIbBHOE 3AMEUYAHUE

DTH cucTeMBbl TIpelHa3Ha4yeHbl A (GropupoBaHusl COOPaAaHHOTO MOPOIIKA
UFs B UF¢ B nensix mocemyromero cOopa B KOHTEHHEpax MPOyKTa WK TS
MoJla4yl B CHUCTEMY JOIMOJHUTEIbHOrO oboramieHus. [lpu npumeHeHHH
OJIHOTO TMOoJXo0Ja peakuusi (GTopupoBaHHs MOKET OBITH 3aBeplleHa B
mpelneiaax CHCTeMBl pas3felieHduss W30TONOB, TIE HIET peakius W
HEMOCPEACTBEHHOE  U3BJICUEHHE U3  KOJUJIEKTOPOB  «IIPOJIYKTay.
[Ipu mpumenenun gapyroro mnoaxoxa mnopomok UFs wMoxer ObITh
U3BJICYCH/TIEpEMEIICH U3 KOJJIEKTOPOB IIPOAYKTa» B MOJIXOSIINI peakTop
(Hampumep, peakTop C TMBCEBIOCKIDKEHHBIM CIIOEM  KaTallu3aTropa,
TeJIMKOWIANIBHBINA PEaKTOp WM JKapoBas OairHs) B IEsIX (TopupoBaHMs.
B 06oux crmydasx ucnonb3yeTcst 000pyIOBaHUE I XPAHCHUS U MEepeHoca
¢dropa (Umu Apyrux mprueMIIeMbIX (TOPUPYIOIIMX PEareHTOB) U i cOopa U
nepenoca UFe.

5.7.10. Macc-ciekTpoMeTpbl/ucTOYHUKH HOHOB UFg (MoJieKyJIsIpHbIE METO/IbI)

CHGHI/IaJIBHO MpEaAHa3HAYCHHBIC U IMTOATOTOBJICHHBIC MAaCC-CIICKTPOMCTPEI, CHOCO6HBI€
MIPOU3BOAUTE MPSMON 0TOOp Mpold u3 ra3oBbix MoTokoB UF¢ m obmamaromuye moJHBIM
HAOOPOM CJIEIYIONINX XapaKTePUCTUK:

1. obecrneunBarOT W3MEPEHHE 3HAYECHUH MACCOBBIX YHCEN aTOMOB, paBHBIX 320 u
6oJiee, M UMEIOT pa3pelIarollyio ClIOCOOHOCTD Jryule, yeM 1 x 320;

2. HCTOYHUKU MOHOB CKOHCTPYHUPOBAHBI WIIH 3AIIUIIEHBI TOKPHITHEM M3 HUKEIICBHIX,
MEJTHO-HUKEJIEBBIX CIJIABOB C BECOBBIM cojnep)kanueM Hukens 60% wmu Oonee,
WM XPOMOHHKEJIEBBIX CIIJIABOB;
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3. COACPKAT HOHU3AITMOHHBIC NCTOYHUKHA C 60M6ap,HHpOBKOﬁ QJICKTPOHaMH;

4, COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JJISI U30TOIMTHOT'O aHAJIN3A.

5.7.11. Cuctembl mojavmn/cucTeMbl OTBOAA «IPOAYKTA» U «XBOCTOB» (MOJIEKYJISIPHbIE
MeTO/bl)

CHCHI/IEU'ILHO NpEeaAHa3HAYCHHBIC UJIW ITOATOTOBJIICHHBIC TCXHOJIOTHYCCKUEC CUCTCMbI HJIN
o0opyoBaHue Al 00OTraTUTENbHBIX YCTAaHOBOK, M3TOTOBJICHHBIC HWJIM 3allMIICHHbIC
IIOKPBITHEM U3 KOPPO3MOHHOCTOMKNX K UF6 MaTepuanoB, BKIIOYarOIue:

a) TUTAIOIINE aBTOKJIABHI, €YU UM CUCTEMBI, HcTionb3yemMble a1 nonaun UFe
JUJTsI TIpoliecca 00oramieHus;

b) necybGmuMaropbl (WM XOJIOAHBIE JOBYIIKH), HCIOJb3yeMble [Jisl BBIBEACHUS
Harpetoro UFs u3 mporiecca o0oraiieHus 111 OoCIeAYOMEeH epeaadn;

C) CTaHIIMU OTBEPXKICHUS WM OXWXKEHHs, Ucmoibdyemble s BbiBeaeHus UFs
U3 nporiecca oborameHus mytem cxatusi u nepeBojga UFe B KUKy WM TBEPIYIO
hopmy;

d) craHUUM «TPOIYKTa» WM «XBOCTOB», HcIoib3yeMmble misa nepemenieHus UFe
B KOHTEHHEPBI.

5.7.12. Cuctemnl pa3nenenus UF¢/Hecymero raza (MoJieKyJasipHble MeTO/IbI)

CrenuanbHO NpeJHAa3HAYCHHbIE WM MOATOTOBJIEHHBIE TEXHOJIOTUYECKUE CUCTEMBI NS
otaenenus UFe oT HECymiero rasa.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

OTH CUCTEMBI MOTYT BKIIIOUATh TaKO€ 000PYI0BaHHE, KAK:

a) KpUOTE€HHbIE TEIJIOOOMEHHUKH WJIM KpUOCENapaTopbl, CIOCOOHbBIE
co3aasath TeMieparypsl 153 K (-120°C) wnu menee,

b) 6JIOKM KpHOTE€HHOT'O OXJIAXXJIEHHsI, CIIOCOOHBIE CO37aBaTh TEMIIEPATyphI
153 K (-120°C) unu meHee,

¢) xonoansle oBymku UFe, cioco6Hble 3amopaxkuBaTth UFe.

Hecymum ra3oM MOKeT OBITh a30T, apTOH HJIH JIPYTOi Ta3.
5.7.13. JlazepHble cucTEMBI

Ha3ep1)1 HJIN JTIa3€PHBIC CUCTCMBI, CIICHUAJIBHO MPCAHA3HAUYCHHBIC UJINM ITOATOTOBJICHHBLIC
AJIs1 pa3aciiCHUsI U30TOIIOB YpaHa.

[NTOACHUTEJIBHOE 3AMEUYAHUE

JlazepHble cHucTEeMBbl OOBIYHO COCTOST U3 ONTHYECKUX U  3JIEKTPOHHBIX
KOMITOHEHTOB JJIs1 yIPaBJICHUS JIa3€pHBIM JTy4OM (WUJIH JIydaMHU) U €ro nepeaadn
B KaMmepy M30TOIHOro pazneneHusd. [Ipu Meromax aToMapHbIX MapoB JlazepHas
cUCTeMa OOBIYHO COCTOMT M3 HACTPaWBAaE€MbIX JIa3€pOB Ha KpacCUTEIsX,
IIPUBOMMBIX B ACHCTBUE JPYTUM TUIIOM Jiazepa (HarpuMep, JlazepamMu Ha mapax
MEIU WM HEKOTOPBIMU TBEPAOTENbHBIMU JiazepaMmu). [Ipu MonekymnsipHbIX
METO/Iax JIa3epHasi CUCTEMA MOXKET COCTOATh U3 Ja3€pOB Ha JUOKCHJIE yIiIepoa
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HJIN 5KCUMCPHBIX JIa3€pOB U MHOTOXOJIOBOM OINTHUYECKOM SUCHUKH. HpI/I oboux
MCTOOAAax Ja3d€cpaM WM JAa3CPHbBIM CHCTCMaM H€O6XOI[I/IMa CTa6I/IJ'II/I3aHI/I$[
CHCKTpOBOI\/'I HaCTOThI OJIA pa6OTbI B TCUCHUC MIUTCIIBHBIX IIECPHUOAOB BPEMCHU.

.HaSCpLI " JIa3€PHBIC KOMIIOHCHTDBI, UCIIOJIb3YCMBIC JJI1 ITPOLIECCOB O6OFaH_[eHI/I$I,
OCHOBAHHBIX Ha TPUMCHCHUU JIa3€POB, BKIIIOYAIOT:

Jlazepsl, 1a3epHbIE YCUIIUTENN U TEHEPATOPbI, KaK YKa3aHO HUXKE:

a. JIa3€PhI Ha Mmapax Meu, UMCIOIHEC BCC CICAYIOIUC XapaKTCPUCTHUKHU:

1.  paGotator Ha aymuHax BoiH 500-600 HM; U
2. HMMEIOT CPEIHIOI0 BBIXOHYI0 MOIIHOCTh 30 BT miu Gosee;
b. aproHOBbIE  HMOHHBIE  Jla3epbl, HUMEIOIIME BCE  CIEAYIOIIUE
XapaKTePUCTHKH:
1.  pabotatot Ha quHax BosH 400 u 515 HM; 1

2. UMEIOT CPEJHIOI0 BRIXOAHYIO MOIIHOCTE Oomee 40 Br;

C.  Ja3epsl Ha OCHOBE MOHOB HeoJMMa (KpOME CTEKJSIHHBIX) C JJTHHOW
BomHel  1000-1100 oM, wuMmeromme  00yI0  HW3  CIEIYIOIIUX
XapaKTEPUCTHK:

1. UMITYyJIbCHBIE ¥ C  MOJYJUPOBAHHOW JTOOPOTHOCTBIO, C
JUTUTEIIbHOCTHIO UMITYJIbca | HC Wim 0oJiee M UMEIOIIHNE JII00YIO
U3 CIEOYIOUINX XapaKTePUCTHUK:

a. BBIXOJHOM CUTHAJ C OJJHOM MOMEPEYHOU MOJOM U CPEAHIO
BBIXOJIHYIO MOIIHOCTb, MpeBbImatontyto 40 Br; uiu

b. BBIXOJHOW CHUTHAJI ¢ HECKOJBKHUMH TOTEPEYHBIMH MOJIAMHU
U CPEIHIOI0 BBIXOJIHYIO MOIIHOCTD, MpeBbImatonyo 50 Br;

niin

2. 0o0ecrevnBarOT yABOCHHWE YACTOTHI, MJAlOIIee JJIWHY BOJIHBI
BBIXOAHOTO M3aydeHus oT 500 go 550 HM npu cpeaHEN BRIXOTHON
MOIIHOCTH, TipeBbImatonieit 40 Br;

d.  mepectpamBaeMble OJTHOMOJOBBIE UMITYJIbCHBIE Ja3€PHbBIE T€HEPATOPHI
Ha KPaCUTENSAX, UMEIOLIUE BCE CISAYIOINE XapaKTEPUCTUKHU:

1. paboraroT Ha anmuHax BosH 300-800 HM;
2. HUMEIOT CPEHIOI BBIXOAHYIO MOIIHOCTH Oosee 1 Bt
3. MMEIOT YacTOTy CIlIeJIOBaHUsI UMITYJIbCOB Oosee 1 kI, u

4. JAI0T JUIMTENIbHOCTh nMItyiabca meHnee 100 He;
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nepeCcTpanBacMbIC UMITYJIbCHBIC JIA3CPHBIC YCUIIUTCIIN U T'C€HCPATOPHI
Ha KPAaCUTCIIAX, UMCIOIINEC BCC CICAYIOINUC XapaKTCPHUCTHUKU:

1. pabotatoT Ha niuHax BosH 300-800 HM;

2. HMMEIOT CPEIHIOI0 BBIXOJHYIO MOIIHOCTE Oosiee 30 BT;
3. UMEIOT 4acTOTy cleoBaHus UMITyJIbcoB Oonee 1 kI'1; u
4.  [aioT JUIMTEIbHOCTh uMItyiabca MmeHee 100 He;

I[Ipumeuanue. Ilox KOHTPOIJIb, MpeyCMOTPEHHBIN B
nyHkTe 3.A.2.e., HE TOINaal0T OJHOMOIOBBIE T€HEPATOPHI.

aJIeKCaHJIPUTOBBIC Ja3epsl, HMEIOIIHE BCE CIeIyIOIIHe
XapaKTePUCTHKH:

1. pabotatoT Ha nuHax BosH 720-800 HM;

2.  HMEIOT MHMPHUHY Moiockl He 6oiee 0,005 HM;

3. UMEIOT 4acTOTy CJIeI0OBaHMs UMITYJIbcOB Oomnee 125 I'; u

4. HMMEIOT CPEIHIOI0 BBIXOJHYIO MOIIHOCTH Ooiiee 30 BT;

UMITYJIbCHBIE JIa3ephl, padoTarolIre Ha IBYOKUCH YTIIepoa, UMEIOIINe
BCE CJIEIYIOIINE XapaKTEPUCTUKU:

1. pabotatot Ha nuHax BosH 9000-11000 HM;

2. HUMEIOT YacTOTY CJIeIOBaHUS UMITYJIbcoB Oomnee 250 I'm;
3. MMEIOT CPETHIOI0 BBIXOHYIO MOIIHOCTE Oosiee 500 Bt; u
4. JAI0T JUIUTENIbHOCTh uMItyjibca menee 200 He.

[Ipumeyanue. I[log KOHTPOJIb, MPEAYCMOTPEHHBI B MYHKTE g., HE
noananalT  Oosee  MouiHble  (KaKk  MpaBHIIO,
MOIITHOCTBIO OT 1 10 5 KBT) mpoMbIIIIEeHHBIE J1a3€pHI,
pabotatouie Ha CO2, KOTOpBIE HCIOJNB3YIOTCS TS
PE3KH U CBapKH, MOCKOJbKY 3TH Jiazepbl pabOTaioT
1100 B HENMPEPBHIBHOM peXHUME, JHO0 B UMIYJIHCHOM
pEKUME C JJIUTEIBHOCTHIO UMITyJIbca cBbiiie 200 He.

umnyibcHble 3kcuMepHblie asepsl (XeF, XeCl, KrF), nmeromue Bce
CIICAYIOUINE XapaKTEePUCTUKHU:

1.  pabotaroT Ha muHAX BoiH 240-360 HM;
2. WMEIOT YacTOTYy CJeA0BaHMs UMITyJIbcoB Oosee 250 ['m; u

3. UMEIOT CPEIHIOI BBIXOJHYIO MOIIHOCTE Oosiee 500 Br;
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1. napaBoopoiHbie PamaHoBckue (ha3oBpariarenn, CKOHCTPYHUPOBaHHbBIE
U paOOTHI HA JITMHE BOJHBI 16 MKM M MMEIOT 9acTOTY CJICJIOBaHUS
uMnynscoB 6onee 250 I'm.

] HMMITyJIbCHBIE J1a3ephl, pabortaromue Ha MoHokcuzae yriepoaa (CO),
UMEIOIINE BCE CIICIYIONINE XapaKTEPUCTHKH:

1.  paGotator Ha mHaX BOIH 5000-6000 HM;

2.  HMEIOT YacTOTy cJel0oBaHus UMIyJbcoB Oonee 250 I';
3. HUMEIOT CPEAHIOI0 BBIXOIHYIO0 MOITHOCTH O0see 200 BT; u
4. JAI0T JUIMTENIbHOCTh UMITyJibca MmeHee 200 He.

[pumevanue: I[log KOHTPOJB, MPEIYCMOTPEHHBIH B MYHKTE j., HE
noananalT  Oosee  MouiHble  (Kak  MpaBWIIO,
MOIIHOCThIO 0T 1 10 5 kBT) npombllnIeHHbIE
CO naszepbl, KOTOpBIE HCIIONB3YIOTCS A PE3KH U
CBAapKH, IOCKOJIBKY 3TH Jla3epsl paboTaroT JImbo B
HEMPEPHIBHOM peXHUME, TUO0 B UMITYIbCHOM PEKUME
C IJIUTENIbHOCThIO UMITyJbca cBbiiie 200 He.

5.8. CneuuajibHO mpeIHa3HAYeHHbIe WM TOATOTOBJIEHHbIE CHCTeMbl, 000pPy10BaHHE
U KOMIOHEHTHI JJIsl UCMOJIb30BAHUSA HA 000raTUTEIbHBIX YCTAHOBKAX € IJIA3MEHHBIM
pa3aejieHueM

BBOJIHOE 3AMEYAHUE

[Ipy mporecce MIa3MEHHOTO pa3jelicHUs IUIa3Ma, COCTOSMAs M3 HOHOB
ypaHa, IPOXOMMT Yepe3 3JIEKTPUYECKOE II0JIe, HACTPOEHHOE HAa 4YacTOTy
MOHHOTO pe3oHanca U, ¢ Tem 4To6BI OHH B TIEPBYIO OYEPEIb TMOTIOMIAH
SHEPIHI0 ¥ YBEIMYMBAJICA JMAMETP MX IITONOPOOOPasHBIX opOuT. MOHEI ¢
TIPOXOKIEHHEM MO GOJIBLIEMY JHAMETPY 3aXBaThIBAIOTCS Il 0Opa3oBaHHUs
npoxykra, oboramensoro U>. [lna3sma, koTopas 06pa30oBaHa MoCPeaCTBOM
VOHM3AallMM YPAaHOBOTO Mapa, COJEPXKUTCA B BAKYYMHOH Kamepe ¢
MarHMTHBIM TI0JIEM BBICOKOH HAIpPSKEHHOCTH, 00Pa30BaHHBIM C HOMOMIBIO
CBEPXIIPOBOAIAIMIETO Maruuta. OCHOBHBIE TEXHOJNOTMYECKHE CHCTEMBI
mpolecca  BKIIOYAOT — CHCTEMY — TCHEPAlMM  yPaHOBOH  IUIa3MBbl,
pa3ieUTENbHBIA MOLYIb CO CBEPXMPOBOIAIIAM MAarHATOM M CHCTEMBI
M3BIICUEHHS METAILIA U1 cO0pa «IPOIYKTa» U «XBOCTOBY.

5.8.1. MuUKpOBOJIHOBbIE HCTOYHUKH IHEPITUH U AHTEHHbI

CHGLII/IaHLHO HpGIIHEBH@.‘-IGHHBIG UJIIN IIOATOTOBJICHHBIC MI/IKpOBOJIHOBBIG NCTOYHUKN
SHEPTMM W AaHTCHHBl JJIA TEHEpaliy WIA YCKOPEHUS HWOHOB M 00JIa/afoline
CeNyIOIUMH XapakTepucTukamu: vactora Bbimie 30 [T u cpenHsas BbIxojHas
MOIITHOCTH JIJIsl TeHepauu HoHOB Oojiee 50 kBT.
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

Cosnenounanbl AJ1s1 BO30yK/IeHHs HOHOB

CrneuuanbHO  TpeIHA3HAYCHHBIE WM  TMOJATOTOBJICHHBIE  COJCHOUABI IS
pPaarovYacTOTHOTO BO30YXKIEHUS HMOHOB B jAuama3oHe dYactoT Oomee 100 x['m
U CIIOCOOHBIE paboTaTh MpH cpeiHel MorHocTH Oosee 40 KBT.

Cucrembl reHepanuy YPaHOBOIi IJIA3MbI

CHCHI/I&J’IBHO NpeaAHa3HAYCHHBIC UJIW MTOATOTOBJICHHBIC CUCTEMBI I'CHEPpALIUN ypaHOBOfI
T1a3Mbl AJId UCITOJIB30BAHUSA Ha YCTAHOBKAX INIA3BMCHHOTO Pa3ACICHUS.

Arperatsl ISl c00pa «IIPOAYKTa» U «XBOCTOB» METAINYECKOI0 ypPaHa

CrenuanbHO TpeJIHA3HAUYCHHBIC WM TOJATOTOBJICHHBIE arperatbl s cOopa
«TPOJIYKTa» U «XBOCTOBY JJIsi METAJUIMYECKOTO ypaHa B TBepAOH (popme. DTu arperaTsl
111 cOOpa U3rOTOBIICHBI M3 MATEPUAJIOB, CTOMKUX K HATPEBY U KOPPO3UH, BBI3BIBAEMON
napamMy METaUNInYeCcKOro ypaHa, TaKUX, Kak rpaduT, HOKPHITHIN OKCUAOM UTTpUS, WIH
TaHTaJ, WK 3alIUIIEHbI MOKPHITUEM U3 TAKUX MATEPUAJIOB.

Ko:xyxu pa3aenTeibHOro MOAYJIst

I_II/IJ'H/IH,I[pI/I‘IeCKI/Ie KaM€phbI, CIICHHUAJIBHO NIPEAHASHAYCHHBIC WJIM IMMOATOTOBJICHHBIC IJIA
HCIIOIL30BaHUS Ha O0OraTHTCILHBIX YCTaHOBKax C INIa3MCHHBIM PAa3ACJICHUCM, IJId
IIOMCIICHHUA B HHX HCTOYHHKA ypaHOBOfI IJ1a3Mbl, SHCPreTHUYCCKOro COJICHOHUa
PaarovYaCTOThl U KOJUICKTOPOB «HIPOAYKTa» U «XBOCTOBY.

I[TOACHUTEJIbBHOE 3AMEUYAHUE

OTH KOXYXM HMEIOT MHOKECTBO BXOJHBIX OTBEPCTUH A MOAA4YU
AJICKTPOTIMTAHUSA, COeNUHEHUN Iu(PYy3MOHHBIX HACOCOB, a TaKXKe IS
JTUATHOCTHKU M KOHTPOJS KOHTPOJIBHO-U3MEPUTENbHBIX NpuOopoB. OHHU
UMEIOT TPUCIOCOOJICHUS IJisi OTKPBITUS M 3aKPBITHsI, YTOOBI OOECIICUHTH
o0coy)KUBaHWE  BHYTPEHHUX  KOMIIOHEHTOB M  HM3TOTOBJICHBI U3
COOTBETCTBYIOIIUX HEMAarHUTHBIX MAaTEpUAJIOB, TAKUX, KaK HEPKABEIOIIAst
CTab.

5.9. ChnenuajbHO NMpeAHA3HAYEeHHbIE WJIHM NMOATOTOBJIEHHbIE CHCTEMbI, 000pyJd0BaHME
U KOMIIOHEHTBI VISl HCI0JIb30BAHMS HA YCTAHOBKAX 3JIeKTPOMATHUTHOI0 000ralleHusl.

BBOJHOE 3AMEYAHUE

[lpn SIEKTPOMArHUTHOM TIPOLIECCE HWOHBI METAIMYECKOTO  ypaHa,
MOJTyYCHHBIE MOCPEICTBOM HOHHU3AIMH TMUTAIONIETO MaTepuana U3 COJel
(o6bruHO Terpaxiopunga ypana (UCl4)), yckopstoTCs M NPOXOIAT 4depes
MarHUTHOE TIOJIe, KOTOPOE€ 3aCTaBJISA€T HWOHBI PA3JIMYHBIX H30TOIOB
OPOXOJAUTh MO pa3lIU4YHbIM HampaBieHUSAM. OCHOBHBIMH KOMIIOHEHTAMHU
AIIEKTPOMArHUTHOTO M30TOITHOTO CEeraparopa SBISIOTCS: MAarHUTHOE I0JIe
JUISl OTKJIOHEHUSI/pa3ieIeHUs] H30TONIOB HOHHOTO ITy4YKa, NCTOYHUKA HOHOB C
€ro CHCTEMOM YCKOPEHMs, U CHUCTeMbl cOOpa OTAENEHHBIX HWOHOB.
BcrnomorarensHple CHCTEMBI Ul 3TOTO TIPOIECCa BKIIOYAIOT CUCTEMY
CHaOXCHHsT MAarHUTHON SHEPrHel, CHCTEMBI BBICOKOBOJIBTHOTO MHUTAHUS
MCTOYHHMKA MOHOB, BAKyYMHYIO CUCTEMY M OOIIMPHBIE CUCTEMBI XHMUYECKOU
00pabOTKM JUIsI BOCCTAaHOBJICHHS TMPOJAYKTa W OYHUCTKH/pEreHepanuu
KOMITOHEHTOB.

40



5.9.1.

5.9.2.

5.9.3.

DJIEKTPOMATHUTHBbIE CeNapaTopbl M30TONOB

SHCKTpOMaFHI/ITHBIe CCapaTropbl HM30TOIIOB, CICHUAIIBHO IIPECAHAZHAYCHHBIC WIIN
IMOATOTOBJICHHBIC I pa3acICHUA M30TOIIOB ypaHa, U 06Op}II[OBaHI/I€ 1 KOMIIOHCHTBI
JJIA 3TOro, BKIrO4asd:

a) Hcroynnku nOHOB

CrieniaabHO — TpeJHA3HAYCHHBIC WM IMOJATOTOBJCHHBIC  OTJACIbHBIC WU
MHOTOYHCIICHHbIE HCTOYHHKH WOHOB YpaHa, COCTOSIIME U3 HWCTOYHHMKA Iapa,
HMOHH3aTOpa M YCKOPHUTENS MydKa, U3TOTOBJICHHBIC M3 COOTBETCTBYIONIMX MaTePHAJIOB,
TaKMX, Kak rpaduT, HEp)KaBerollas CTalb WM MeIb, M CIIOCOOHBIX 00ECIeYnBaTh
o0mIuii TOK B myuke noHOB 50 MA wim Goree.

b) Komekropsl HOHOB

KomnnekTopHble IUIacCTHHBI, UMEIOLIME ABE WM Ooyiee INETH M Ta3a, CIEIHaTbHO
npeaHa3sHauYeHHBIE WM MTOATOTOBIICHHBIE JUIsi cOOpa IMyYKOB MOHOB OOOTAIICHHOTO U
00€THEHHOTO ypaHa U U3TOTOBIICHHBIE U3 COOTBETCTBYIOIMX MaTePHAIOB, TAKUX, KaK
rpaduT WK HEPIKABEIOIIAs CTATIb.

c) Bakyymable KOXyXH

CrnenuaibHO TpEJHA3HAUYCHHBIE WM TOATOTOBIICHHBIE BAKYYMHBIC KOXYXH Jif
ANEKTPOMArHUTHBIX CEMapaToOpoB YypaHa, H3TOTOBJIEHHBIE U3 COOTBETCTBYIOIIMX
HEMAarHUTHBIX MAaT€pUAJIOB, TAKUX, KaK HEp KaBerolllas CTajb, U MpeJHA3HAYCHHbIC IS
pabots! ipu naBnenusx 0,1 [1a nam Hibke.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXHM CIEHUANbHO TpeJHa3HAYCHbl s TIOMEUIEHUS B HHX
MCTOYHMKOB HWOHOB, KOJUICKTOPHBIX TUIACTUH W  BOJOOXJIAXIa€MbIX
BKJIAJIBIIIEH ¥ MMEIOT MPUCIOCOONEHUs Uid COeAMHEHUN AuQy3nOHHBIX
HACOCOB ¥ MPUCTIOCOOJICHUS JIJISI OTKPBITUS U 3aKPBITUS B IIEJISIX U3BICUCHUS
Y 3aMEHBI Y THX KOMIIOHEHTOB.

d) MarauTHbIC IOJIOCHBIC HAKOHESYHUKU

CneuuanbHO TIpEHA3HAYEHHbICE WM TOATOTOBJICHHBIE MATrHUTHBIE TOJIOCHBIE
HAaKOHEYHHKH, MMEIOIIHNE AWaMeTp Oonee 2 M M HCIOJIb3yeMble ISl OOecTeueHus
TMIOCTOSTHHOTO MAarHUTHOTO TIOJSI B JJIEKTPOMArHUTHOM CEMapaTrope W30TOMOB W IS
MEPEHOCA MAarHUTHOTO IOJISI MEKY PACIIONO0KEHHBIMU PSAJOM CEIApaTOPaMH.

BbICOKOBOJIbTHbIE HCTOUHHKH MUTAHUS

CrenanbHO NpeHa3HAYEHHBIE MM MOJTOTOBJICHHBIE BBICOKOBOJIBTHBIE HCTOUYHUKHU
IUTAHUS JUIsI UCTOYHMKOB MOHOB, O0JaJarollye IOJIHBIM HaOOpOM CIELYyIOLINX
XapaKTepUCTUK: MOTYT paboTaTh B HENPEPHIBHOM PEKUME, BBIXOJHOE HANPSKEHHE
20 000 B wim 6onee, BBIXOAHOH TOK | A mim Oosiee M craOWIM3anys HANPSHKCHUS
meHee 0,01% B TedeHne 8 4acos.

HcToYyHNKHM MUTAHUSA JICKTPOMArHuTOB

CHGI_II/IaJ'ILHO NMpeAHA3HAUYCHHBIC HJIM ITOATOTOBJIICHHBIC MOIIHBIC UCTOYHUKH IMATAHUA
IMOCTOAHHOI'0O TOKa I  3JICKTPOMArHuTOB, 06J1az[afonme TIOJIHBIM Ha60pOM
CJICAYIOIUX XaPAKTCPUCTUK!
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1. BBIXOJHOI TOK B HempeprIBHOM pexkume 500 A unu Gonee npu HanpspxkeHun 100 B
I OoJiee;

2. crabunusanus no Toky win Hanpspkenuto menee 0,01% B Teuenue 8 .

6. YcraHoBKkM 11 NPOM3BOACTBA  TSKEJIOW BOAbI, JAeHTepUS H
AeifiTepueBbIX COeTUHEHUN U 000pyA0BaHNe, CIIELMAIBLHO MPEeAHA3HAYEHHOE
WJIM MOATOTOBJICHHOE J1JISl TOI'0

BBOJIHOE 3AMEYAHUE

Tsxenyro BOAY MOXKHO IIPOU3BOAMTH, WCIOJB3Ys Pa3IMUHBIE IIPOLIECCHI.
OpHako KOMMEpPYECKH BBITOJHBIMHU SIBIISTIOTCS JIBA IPOIECca: MPOIECcC
M30TOMHOTO oOMeHa BoAbl W cepoBoaopona (mpomecc GS) u mporecc
M30TOITHOTO OOMEHa aMMHaKa U BOJOPO/IA.

[Tporiecc GS ocHOBaH Ha oOMEHE BOAOpPOJA M JEHTEpHs MEXIy BOJOH U
CEpPOBOJIOPOJIOM B CUCTEME KOJIOHH, KOTOPBIE SKCIUTYaTUPYIOTCS C XOJIOIHOMN
BEpPXHEW CEKUMEW W ropsyell HWKHEW cekuued. Boma Teder BHU3 1O
KOJIOHHAaM, B TO BpEMs KaK CEpOBOJOPOAHBINA ra3 LHHUPKYJIUPYET OT JHA K
BEpILMHE KOJIOHH. J[JI1 COAEICTBYS CMELIMBAHUIO Fa3a U BOJbI UCIIOIb3YETCA
PN ABIPYATHIX JIOTKOB. JlewTepuil nepeMemaercs B BOJLY NPH HHU3KHX
TEeMIIEpaTypax U B CEPOBOIOPOJ MPHU BHICOKUX TeMriepaTypax. OboraiieHHbIe
JefiTeprueM ras Wil Boja yIajsoTCs U3 KOJOHH NEPBON CTYNEHHU Ha CTHIKE
ropsiYMX U XOJIOAHBIX CEKIMI, W MpOLEecC MNOBTOPSAETCS B KOJOHHAX
ciaenyromeit crynenu. [Ipoaykr mocnmemnedt dasel — Boja, oOoraimieHHAs
nertepueM 10 30% 1o Becy, HanpaBAeTCs B AUCTUILIALIUOHHYIO YCTAHOBKY
JUIS TIPOU3BOJICTBA PEAKTOPHO-YUCTON TSKEIOW BOJBI, T.€. 99,75% oxucu
JIeUTepus 1O BECY.

B mporecce oOMeHa MexIy aMMHAKOM H BOJOPOIOM MOXKHO HW3BIICKAThH
JCUTepHii U3 CHHTE3-Ta3a MOCPEICTBOM KOHTAKTA C KUAKMM aMMUakoM (NHs)
B IIPUCYTCTBHUH Katanu3aTopa. CHHTE3-ra3 mojacTcs B OOMEHHBIC KOJIOHHBI U
3aTeM B aMMHUAYHbIH KOHBEpTEp. BHYTpH KOJIOHH ra3 moJHMUMAaeTCs OT JIHA K
BEpIIMHE, B TO BpeMs KaK XUJKUH aMMHAK TEYET OT BEPIIMHBI KO JIHY.
Jeiitepuii B CUHTE3-Ta3¢ JIMIIACTCS BOJAOPOAA M KOHIIGHTpUPYETCs B NHj.
NH; [OCTyIaeT 3aTeM B YCTAHOBKY JIJIsI KPEKMHTa aMMHUAaKa Ha JIHE KOJIOHHBI,
TOrJa Kak ra3 coOupaercs B aMMHAa4yHOM KOHBepTepe Ha BepiimHe. Ha
MOCIICAYIOMUX CTYMECHSX MPOWCXOMUT JNajbHEHIIee o0orameHne, u myTeM
OKOHYATEIbHON TUCTHJUIAIMN TPOU3BOIAMTCS PEAKTOPHO-UYHMCTAs TsDKENas
Boma. Ilomaua cuHTE3-Taza MOXET OBITh o0eclieyeHa aMMHAAYHOU
YCTaHOBKOMW, KOTOpasi B CBOIO OYepelb MOKET OBITh COOPYKCHa BMECTE C
YCTaHOBKOMW JUISI TIPOM3BOJICTBA TSKEIOW BOBI ITyTEM H30TOITHOIO OOMEHa
aMMHaKa ¥ BOJOpoJa. B mpoliecce aMMHAYHO-BOJOPOJHOTO OOMEHa B
KaueCcTBE MCTOYHHMKA MCXOJHOTO JCUTEPHS MOXET TAKKE HCIOJIb30BATHCS
0o0OBIYHAsA BOA.

MHorue mnpeaMeTsl KIIOYEBOro 00OpYyAOBaHMSA JUIsl YCTAHOBOK IIO
NPOM3BOJICTBY TSDKEJOM BOIBL, HCHONB3yIOIMX Tpoueccel GS  win
aMMHa4YHO-BOJJOPOJIHOTO OOMEHa, IIMPOKO PaclpOCTPaHEHbl B HEKOTOPBIX
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6.1.

6.2.

oTpacisix HeTEeXUMUYECKOW MPOMBIIUIEHHOCTH. OCOOEHHO 3TO Kacaercs
HEOOJIBIIINX YCTAHOBOK, HCHOJB3ymMX mporecc GS. OmHako HEMHOTHE
npeaIMeTsl 000pyIoBaHMs SIBIAIOTCS craHgapTHeiMH. [Iponeccet GS u
aMMHa4YHO-BOJOPOJIHOTO OOMeHa TpeOyIoT 00pabOTKH OOJIBIINX KOJIMYECTB
BOCIUIAMEHSIOIIUXCS, KOPPO3HMOHHBIX M TOKCHYHBIX JKUIKOCTEH mpu
MOBBIIIEHHOM JaBiieHHH. COOTBETCTBEHHO INMPH pa3pabOTKe CTaHIAPTOB IO
MPOEKTUPOBAHUIO M OKCIUTyaTalldd JJs YCTAaHOBOK M 00OpYIOBaHHUSA,
UCTIONB3YIONINX 3TH TIPOLECCHI, CIEAYEeT YAENSATh OONbIIOe BHUMAaHUE
nox0opy MaTepuajoB M UX XapaKTEPUCTHKAM C TeM, 4TOObI 00ecredHTh
JUTATENIBHBIA CPOK CITY’KOBI TIPH COXPAaHEHWH BBICOKOW O€30MmacHOCTH H
HagexxHocTH. OmpeneneHue MacmTaboB OOYyCIOBIMBAETCS —TJIaBHBIM
00pa3oM COOOpaKEHUSIMH YKOHOMHKH U HEOOXOauMOCTH. Takum oOpazom,
OoJbllas 4acTh MPEAMETOB 000PYIOBaHUS U3TOTOBIISIETCS B COOTBETCTBUU C
TpeOOBaHUSAMU 3aKa34HKa.

Hakonen, ciaexyer otMeTuTh, YTO Kak B mpouecce GS, Tak U B mpoiecce
aMMHUaYHO-BOJIOPOJTHOTO OOMEHa, MpPEeIMEThl 000pYyHAOBaHUs, KOTOPHIE II0
OT/AEIbHOCTU HE TMPEJHA3HAUYEHbl WM MOATOTOBIICHBl CHELUAIBHO IS
MIPOM3BOJICTBA TSKEIION BOJIBI, MOTYT COOMPATHCS B CHCTEMBI, CIICIUAIHLHO
MpeHa3HAYEHHbIC WJIK MOATOTOBJIEHHBIE JIJIS1 MPOU3BOACTBA TSIKEION BOIBI.
[TpumepaMu TakMX CHCTEM, MPUMEHSIEMBIX B 000MX MpOIEccax, SBISIOTCS
CHCTEMa KaTaJIMTUYECKOTO0 KPEKWHTa, WCIIOb3yeMas B Tpolecce oOMeHa
aMMHaka ¥ BOJIOPOJA, W JUCTUJUISIIIUOHHBIE CHCTEMbI, HMCIOJb3YEMbIE B
MPOIECCEe OKOHYATEIbHON KOHIEHTPALIMU TSHKEJIOW BOBI, JOBOMSIIEH €€ 10
YPOBHS pEaKTOPHO-YHUCTOM.

[TpenMeTsl 00OpYMOBaHUS, KOTOPBIC CICIHAILHO TpPEAHA3HAYCHBI WIIH
IIOATOTOBJICHBI HJIs1 HpOI/I?)BOI[CTBa Tﬂ)I(eJIOfI BOJbI HYTGM HNCITIOJIb30BAHHUA
nubo mporiecca oOMeHa BOJBI M CEpOBOJAOPOJA, JHOO Tpolecca oOMeHa
aMMHaKa U BOJIOPO/ia, BKIIOYAIOT:

Boao-cepoBogopoanbie 00MeHHbIE KOJTOHHbI

OOMeHHBIE KOJIOHHBI auamMeTpoM oT 1,5M wunmm Oosee, KOTOpPhIE MOTYT
9KCIUTyaTUPOBAaThCA MpPH JABJICHHUSIX CBbIIE WIM paBHBIX 2 Mna, crneuuaibHO
NpeAHa3HAaYEHHbIE WU TMOATOTOBJICHHBIC JJI MPOU3BOJACTBA TSXKEIOM BOABI MyTEM
WCIOJIb30BaHUS MPOLIEcca H30TOTHOTO0 0OMEHA BOJbI M CEPOBOIOPO/IA.

I'azonyBKH M KOMIIpeccoOpbI

Onnocrynenuateie, ManoHanopHsie (T.e. 0,2 MIla) neHTpoOexHbIe Ta30yBKH HIIH
KOMITPECCOPBl U [HUPKYJSIIIAA  CEPOBOJOPOTHOTO Ta3a (T.€. Ta3a C BECOBBIM
conepkanueM cepoBosopoaa (HaS) 6omnee 70%), cnennanbHO mpenHa3HaYCHHbIE WIIN
MOATOTOBJICHHBIE ISl TPOU3BOJICTBA TSHKEION BOJIBI MTyTEM UCIOIL30BAaHUS MpoIiecca
oOMeHa BOABI M CEpPOBOJOpOJA. OTU Ta30QyBKHM WJIH KOMIIPECCOPHl HUMEIOT
IPOU3BOAUTENLHOCTD, TPEBHIIAIONIYIO UM PaBHYIO 56 M/C. IpM SKCILTyaTalud HOJ
JABJICHWEM, TpEeBBIMAIOMKUM Wi paBHbIM 1,8 MIla Ha Bxome, W CHaOXEHBI
CaJIbHUKaMH, yCTOMYMBBIMU K Bo3aeicTBUIO H2S.
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6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

AMMHAYHO-BOJAOPOAHBbIE 00MEHHbIE KOJOHHBI

AMMUaYHO-BOIOPOAHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Oonee uinu paBHOH 35 M
nuaMeTrpom ot 1,5 M 10 2,5 M, KOTOpBIE MOTYT 3KCILTyaTHPOBATHCS IO/ JABJICHHUEM,
npesbimaronmM 15 Mlla, cnennansHO npeaHa3HAYEHHbIE WU MOATOTOBJICHHBIE IJIS
MIPOM3BOJICTBA TSXKEJIOW BOJBI ITyTEM HCIIOJIB30BAHMS Mpollecca oOMEHa aMMHUaKa |
BOJIOPOJa. ITH KOJIOHHBI HIMEIOT TaKKe M0 MEHbIIIEH Mepe 0JJTHO OTOOPTOBAHHOE OCEBOE
OTBEPCTHE TOTO K€ MAaMETPa, YTO U LUJIUHIPUYECKAsh 4acTh, Yepe3 KOTOPYIO MOTYT
BCTAaBJIATHCS WJIM BBIHUMATHCSI BHYTPEHHHUE YaCTU KOJIOHHBI.

BHyTpemme YaCTH KOJOHHBI M1 CTYIICHYATBIC HACOCHI

BHYTpCHHI/Ie YaCTH KOJIOHHBI U CTYIICHYATBIC HACOCHI, CIICHUAJIBHO IMPEAHA3HAYCHHBIC
WM TIOATOTOBJICHHBIC [JII KOJIOHH JId IIPOMU3BOJACTBA TSKEIOoH BOAbLI IIYyTEM
HUCIIOJIb30BaHUA Mponecca aMMHAYHO-BOAOPOAHOTO obMeHa. BHYTpeHHI/IC qaCTu
KOJIOHHBI BKJIIOYAIOT CIICHHUAIIBHO MPEAHA3HAYCHHBIC KOHTAKTOPLI MCKAY CTYIICHAMU,
COHGﬁCTBymH.IHG TCCHOMY KOHTAKTY rada " KUJKOCTH.

CryneHuaTele HAcOCHl BKJIIOUAIOT CIELUAJBHO NPEJHA3HAYCHHbIE IOrpyXKacMble B
KHUJKOCTh HAcOCHI JUIsl HUPKyYJIsAuuu skuakoro NHs B npegenax o6beMa KOHTaKTOPOB,
HaxOJAIIUXCS BHYTPH CTYIIEHEH KOJIOHH.

YcranoBku A4 kpeknnra NH;

VYcTaHOBKM 11  KpEKHMHIa aMMHUaka, OJKCIUTyaTUpyeMble MOJ  JaBJICHHEM,
npeBblnaomMM  win - paBHbIM 3 MIla (450 ¢pyHT/KB.  m10iiM), creUaIbHO
IIpeJHa3HAYEHHbIE WM IOJrOTOBJIECHHBIE ISl MPOM3BOJCTBA TSKEJIOM BOJBI IyTEM
MCTIOJIB30BAHUS Tpoliecca U30TOMHOro 0OMeHa aMMHUaKa v BOJIOPOJa.

HNudpaxkpacHble aHAIU3ATOPbI MOIJIOLIECHUSA

WudpakpacHble aHAIU3aTOPBl MOTJIOMICHUS, CIOCOOHBIE OCYIIECTBISATh aAHAIU3
COOTHOILIEHHS MEXTy BOJOPOJOM U ACHTEpUEM B pealbHOM MaclTabe BpeMEeHH, Kora
KOHLEHTPALUU AEUTEpHs 110 BECY paBHBI WM NpeBbIaoT 90%.

Kartaautnueckue nmeun

Karanutuueckue mneunm s mepepaOOTKM OOOTalIeHHOTo JEHTepHUeBOr0 rasa B
TSOKEIYI0 BOJy, CIELMANbHO IpEJHa3HAUYEHHbIE WM IOJIrOTOBIEHHbIE JJIs
MIPOM3BOJICTBA TSHKEJIOW BOJABI MYTEM HCHOJIB30BAHUS IMPOIECCa M30TOIMHOTO OOMEHa
aMMMaKa U BOJOpOJa.

IloaHble ccTEMBI JAJIsl BOCCTAHOBJICEHUS TSIKeJIOi BOAbI HJIM KOJIOHHBI JIJIS1 3TOT0

IlonHble CHUCTEMBI BOCCTAHOBJICHHSA TSOKEJIOM BOALI WM KOJIOHHBI I DTOrO,
CIELUAaIbHO MpeIHa3HAYeHHbIE WM MOATOTOBJICHHBIE I BOCCTAHOBJICHUS TSKEIOU
BOJIBI /1O KOHIICHTPAIMH ICUTEPHUS PEaKTOPHOTO Ka4eCTRa.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI, B KOTOPBIX JUIS OTJCICHUS TSDKEIOW BOJBI OT JIETKOW BOJIBI
OOBIYHO HCIIONB3YETCS MPOLECC BOJHOM AUCTWUISLMHU, CIHEIHAIBHO
NpeAHa3HAYCHbl WIM MOATOTOBJICHBI Ui TPOW3BOJCTBA TSDKEIOW BOJIBI
PEaKTOPHOTro KauecTBa (T.e. OOBIYHO C BECOBBIM cozepkanueM D20 99,75%)
13 3a1acoB TSKEJION BOJIbI MEHbIIICH KOHLICHTPAIUH.
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6.9. AMMHMayHBbIe CHHTE3HPYIOUINE KOHBepPTepPbl MJIM AMMHMAYHbIE CHHTE3MpPYIOUIHe
CeKINHU

KOHBepTCpH WIM CEKUMH JI1 cuHTe3a NHj;, choenuaibHO NNpCAHA3HAUCHHBIC WJIN
MOATOTOBJICHHBIC OJId HMPOU3BOJACTBA TSDKEIOoH BOABI ITYTEM HMCIIOJIB30BAaHUSA ITpoLECCa
AMMHAYHO-BOAOPOJHOIO obMeHa.

[NOACHUTEJIBHOE 3AMEUYAHUE

B sTux KoHBepTepax WM CEKIMSIX CHHTE3-ra3 (30T U BOJOPOM) BHIBOJIUTCS W3
aMMMAYHO-BOJIOPOTHON OOMEHHOM KOJIOHHBI (UJTM KOJIOHH) BBICOKOTO JIaBJICHUS,
a CUHTe3UpOBaHHBIA NH; Bo3BpaliaeTcss B OOMEHHYIO KOJIOHHY (MJIM KOJIOHHBI).

7. YCTaHOBKH /Jisi KOHBEPCHMU ypaHA M IUIYTOHHUSI, HCHOJb3yeMbIX MPH
HU3r0TOBJIEHUM TOIIMBHBIX 3JIEMEHTOB, U /ISl pa3/jie/ieHus U30TONOB ypaHa,
Kak omnpejaessiercs B pasjeiax 4 u S5, COOTBeTCTBEHHO, U 000py10BaHuUe,
CrenuaJbHO MpeIHA3HAYeHHOE UJIH MOAT0TOBJIEHHOE /1JIsl 3TOT0

OKCIIOPT

DKCMOPT MOJIHOTO KOMIUIEKTAa OCHOBHBIX €IMHUI] B paMKaxX 3TOW T'PaHULIbI
OyZeT mpOUCXOAUTh TOJBKO B COOTBETCTBUU C MpoLeaypaMu MeMopaHayMma.
Bce ycraHoBKM, CHCTEMbl M  CIELUUAIBHO MPEJHA3HAUYCHHOE U
MOJArOTOBJICHHOE OOOpYyJOBaHWE B paMKax AJTOW TIpPaHULBl MOTYT
UCTIONB30BAThCSA s OOpaOOTKH, W3TOTOBJICHHUS WM [PUMECHEHUS
CHEIHAIbHOTO PacHICTUIAIONIErocsl MaTepuraa.

7.1. YcTaHOBKM VISl KOHBEPCHH YPaHa U 000py/10BaHKe, CIIENHAJIbHO NPeIHA3HAYEeHHOe
WU MOATOTOBJIEHHOE /1JIsl 3TOT0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax u cuctemax sl KOHBEPCHM YpaHa MOXKET OCYIIECTBISTHCS
OJTHO WJIM HECKOJIBKO MPEBPAIIEHUH U3 OJTHOTO XMMUYECKOTO H30TOIA YpaHa
B JIpYroM, BKJIto4ast: KoHBepcuto Tpuokcuaa ypana (UOs3) B auokcua ypaHa
(UO2), xouBepcuro okcuaoB ypana B terpadropun ypana (UF4), UFe, wmm
UCly4, xonBepcuto UFs B UFe, konBepcuto UFs B UF4, xouBepcuto UF4 B
METaJUIMYeCKU ypaH W KoHBepcuio ¢ropumoB ypana B UQO2. Muorue
KJIIOYEBbIE KOMIIOHEHTBI 00OPYJOBaHUS YCTAaHOBOK JUIsl KOHBEPCHUHU YypaHa
XapakTepHBI [JI1 HEKOTOPBIX CEKTOPOB XUMHUYECKOW 0OpadaThiBaromiei
npoMmsblIeHHOCTH. Harpumep, BUibl 000py10BaHuUs, HCIIOIb3YEMOTO B 3THUX
mporeccax, MOTYT BKJIIOYATh: II€UH, KapyCelbHBIC I€YH, PEaKTOPHI C
IICEB/IOOXKIDKEHHBIM CJIOEM KaTallu3aTopa, >KapoOBble PEAKTOPHBbIE OAlIHM,
KHUJIKOCTHBIE TEHTPU(YTH, IUCTWUISIHOHHBIE KOJOHHBI W KHJIKOCTHO-
YKHUJIKOCTHBIE SKCTPAKIIMOHHbIE KOJIOHHBI. OJTHAKO HE MHOTHE KOMIIOHEHTBI
000pyTOBaHUSI UMEIOTCSI B «TOTOBOM BHUJI€»; OOJBIIMHCTBO U3 HUX JOJDKHBI
OBbITh MOATOTOBJIEHBI COTJIACHO TPEOOBAHUAM M CHEUU(UKALIUAM 3aKa3uuKa.
B HekoTophIX ciydasx TpeOyeTcsi YUUTHIBATh CHEIHATBHBIC MPOCKTHBIE U
KOHCTPYKTOPCKHE OCOOEHHOCTH JUIsl 3alllUThl OT arpecCUBHBIX CBOWCTB
HEKOTOPHIX M3 00pabaThiBa€MbIX XWMHYECKHX BeHIeCTB ((PTOPOBOIOPOI
(HF), ¢rop (F2), tpudropun xmnopa (CIF3) u ¢ropuast ypana). Hakowner,
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CIIeayCeT OTMETUTDH, YTO BO BCCX IPOLECCAaX KOHBCPCHUHN YpPaHA KOMIIOHCHTBI
O6OPYI[0B3HI/I$[, KOTOPBIC OTACIBHO CICHHWAJIBHO HC MPCAHA3HAYCHBLI WA
MMOATOTOBJICHBI IJIs1 KOHBEPCUU ypaHa, MOTYT OBITE O6’b€):[I/IHeHBI B CUCTCMBI,
KOTOPBIC CIICIaJIbHO MnpeaHa3HA4YCHbI niIn OATOTOBJICHBI JJIsL
HCIIOJIb30BaHUA B LCJIAX KOHBECPCUHU YpaHa.

7.1.1. ClIelll/Ia.JILHO Hpe}IHa3Ha'leHHI)le NJIN MOATOTOBJICHHBIC CUCTEMBI J1JIA KOHBepan
UO;3 B UF

[NTOACHUTEJIBHOE 3AMEUYAHUE

Konsepcust UO3 B UFs MOXET OCYyIIECTBIATHCS HENOCPEICTBEHHO
¢TopupoBanueM. Jlns nponecca TpedyeTcst ucTouHuK F, wn CIFs.

7.1.2. CnenuajbHO NpeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI 1JIsi KOHBEPCHH
UO; B UO,

I[TOACHUTEJIbBHOE 3AMEUYAHUE

Koueepcuss UO3 B UO2 MOXET OCYHIECTBIATHCS  IMOCPEACTBOM
BoccTaHoBieHHUsI UO3 KpeKUHToBbIM NH3 UITH BOJOPOIOM.

7.1.3. CnenmajibHO NMpeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI /IS KOHBEPCHH
UO: B UF4

I[TOACHUTEJIBHOE 3AMEUYAHUE

Kousepcust UO2 B UF4 Mmoxet ocyecTBiAThCs mocpeactsoM peakuun UO2
¢ razoobpazubiM HF mpu remmepatype 573-773 K (300-500°C).

7.1.4. CnenuajibHO NpeIHAZHAYEHHbIE WIH MOATOTOBJIEHHbIE CUCTEMbI IJIsi KOHBEPCUH
UF4 B UF6

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UF4 B UFs ocyiecTBiasieTcss MOCPEACTBOM 3K30TEPMUYECKON
peakuuu ¢ propom B peaktopHoit Oamne. UFs koHIeHCUpYyeTCs U3 ropsauux
JIETy4nX Tra30B IOCPEACTBOM IPOIYCKAHUS MOTOKA ra3a 4epe3 XOJOTHYIO
JOBYIIKY, oxjnaxiaeHHyto go 267 K (-10°C). Hns mpomecca TpeOyercs
HUCTOYHUK Ta3000pa3Horo Fs.

7.1.5. CnenuajJibHO NMpeIHAZHAYEHHbIE WIH MOATOTOBJIEHHbIE CUCTEMbI IJIsi KOHBEPCUH
UF4 B MeTalsIMYeCKUI ypaH

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UF4 B MeTayuinueckuil ypaH OoCyIIECTBIISETCS IIOCPEICTBOM €r0
BOCCTAQHOBJICHUS MarHueMm (KpymHbIE TapTHH) WIM KaJbIeM (Majble
naptuu). Peakiys oOCyIIeCTBISETCS TNpPH TEMIEpaTypax BBIIIE TOYKU
maBieHus ypana 1403 K (1130°C).
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7.1.6. CnenuajbHO NpeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI 1JIsi KOHBEPCHH
UF¢ B UO,

ITOACHUTEJIbBHOE 3AMEUYAHUE

Konsepcust UFs B UO2 MOXKET OCYIIECTBIISITHCS IOCPEICTBOM OJIHOTO U3 TPEX
nporeccoB. B nepsom nporecce UFs BoccTaHaBmuBaeTcss M THAPOJIN3YETCS B
UO:2 ¢ ucnonwp3oBaHueM Bojaopoaa u mnapa. Bo Bropom mpouecce UFe
THIPOJIN3YETCS PaCTBOPEHUEM B BOJIE, AJISl OCAXK/ICHUS AWypaHaTa aMMOHUS
Jno0aBisieTCsl aMMUaK, a JUuypaHaT BoccTaHasiauBaercs B UO:2 BomoponoM
npu temnepatype 1093 K (820°C). IIpu Tperbem mpoliecce razoodpasHble
UFs, CO2 u NH3 cmemmBaroTcs B Bojie, OcaXkaasi ypaHUIKapOOHAT aMMOHHMSL.
VYpanuwikapOboHaT aMMOHMS CMEUIMBAETCS C IMAapoM U BOAOPOAOM NpHU
temneparype 500-600°C nns npoussozactsa UOx.

Konsepcust UFs B UO2 4acTo OCYLIECTBISIETCS Ha NEPBOM CTYNEHH
YCTaHOBKH I10 U3rOTOBJIEHHIO TOIIMBA.

7.1.7. CHeHI/IaHBHO npeaHasHAYCHHbIC UJIH MOATOTOBJCHHBIC CUCTEMBI 1JIs1 KOHBEPCHH
UF6 B UF4

I[TOACHUTEJIbBHOE 3AMEUYAHUE

Kousepcust UFs B UF4 ocymiecTBisieTcsi MoCpeiacTBOM BOCCTaHOBJICHHS
BOJIOPOJIOM.

7.1.8. ClIellI/IaJIbHO HpeZ[Ha3HaquH])Ie UJIA MOATOTOBJICEHHBIC CUCTEMBbI J1JIA KOHBePCI/II/I
UO; B UClL4

I[TOACHUTEJIBHOE 3AMEUYAHUE

Konsepcust UO2 B UCl4 MOXKET OCYIMIECTBIATHCS MOCPEACTBOM OJHOTO W3
nByx mpoueccoB. Ilpu mepBom mnpouecce mnpoucxomut peakuus UO:2 c
qyeTbIpexxyopucThiM yriiepoaom (CCls) mpubnusutensuo npu 673 K (400°C).
[Tpu BTOpOM mpouecce npu Temmneparype npudiusurensto B 973 K (700°C)
B npucyTcTBUH ra3oBoil caxku (CAS 1333-86-4) npoucxoaut peakmust UO2 ¢
OJTHOOKHUCBIO YIJTIEpo/ia U XJIopa, B pe3yibTare KoTopoit oopasyercst UCla.

7.2. YCcTaHOBKM /JIi KOHBEpPCHM IUIYTOHMSI W 00OpyaoBaHHe, CIENHAJIbLHO
NnpeHa3HA4YeHHOe UM MOAT0TOBJIECHHOE IJIl 3TOr0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax KOHBEPCUHU IUIyTOHHUS IPOUCXOAUT OJHO WU
HECKOJIBKO TIPEBPAIlEHUH OJHOTO COAEPIKALIETO IUIyTOHMM XHMHUYECKOTO
COCIMHEHUS B JpPYyroe, BKIIOYas: KOHBEPCHIO HUTpara IuiyToHus (PuN) B
muokcun wrytorns (PuOz2), kouBepcuto PuO:2 B rerpadropua mmytonus (PuFs)
u koHBepcuro PuF4 B MeTayummueckuil IIyTOHUN. Y CTAaHOBKY ISl KOHBEPCHH
IUTyTOHMSI, OOBIYHO CBSI3aHBbI C NIepepadaThIBAIOIIMMHU YCTAHOBKAMH, OJJHAKO
OHM MOTYT OBITb TaKXKe CBS3aHbl C YCTAaHOBKAMHU I10 H3TOTOBJICHHUIO
IUIyTOHUEBOI'O TOIUIMBA. MHOTME KIIIOYEBblEé KOMIIOHEHTHI 000pYyHOBaHMS
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YCTAaHOBOK JIJI1 KOHBEPCHUH IUTYTOHUSI XapaKTE€PHBbI 11 HEKOTOPBIX CEKTOPOB
XUMHYECKOl oOpabatbiBaronieil mnpomblinuieHHOCTH. Hampumep, Buzbl
000pyAOBaHuUs, UCTIOIB3YEMOTO B 3TUX IMPOIIECcCax, MOTYT BKJIIOYATh: MEYH,
KapyceJbHbIE TI€UH, PEAKTOPbI C MCEBAOOKMKEHHBIM CIIOEM KaTajlu3aTopa,
YKapOBbIe PEAKTOPHBIE OAIIHU, )KUIKOCTHBIE IEHTPUDYTH, TUCTUIIIALUOHHBIC
KOJIOHHBl M KHJKOCTHO-XUJKOCTHBIE AIKCTPAKIIMOHHBIE KOJIOHHBI. MoOTryT
Takke TOTpeOOBaThCS TOpsSYME KaMephl, TMEpuaTOYHble OOKChI U
JUCTAHIIMOHHBIE MaHUNyJATOpbl. OJHAKO HE MHOTME KOMIIOHEHTBI
000pyI0BaHUS UMEIOTCS B «TOTOBOM BHJIE»; OOJBIIMHCTBO M3 HUX JOJKHBI
OBITH MOJTOTOBJICHBI COTIIACHO TPEOOBAHMAM M CHEIM(PHUKAINAM 3aKa3UHKa.
[Ipy mTpOEKTUPOBAHMM HACTOATEIBLHO HEOOXOOUMO yHAeNsATh ocoboe
BHUMAaHHE CENN(UIECCKUM OIACHOCTSIM, CBS3aHHBIM C PaJHOaKTUBHOCTHIO,
TOKCHUYHOCTBIO M KPUTUYHOCTBIO, KOTOPBIE XapaKTEpHbI AJis IUIyTOHUS. B
HEKOTOPBIX CITydasiXx TpeOyeTcsi y4YUTHIBATh CIICIUAIBHBIE MPOCKTHBIE H
KOHCTPYKTOPCKHE OCOOCHHOCTH Ui 3allUThl OT arpecCUBHBIX CBOICTB
HEKOTOPBIX U3 00padaThiBaeMbIX XUMHUeCKuX BeriecTB (Hampumep, HF).
Hakosern, cnegyer oTMETUTh, UTO BO BCEX IpolieccaX KOHBEPCUHU ILITYyTOHUS
KOMIIOHEHTbI ~ 00OpYyJIOBaHHUs, KOTOpPbIE OTAEIBHO  CIEIHAbHO  HE
IpeIHa3HayYeHbl WM MOJATOTOBJIEHBI 11 KOHBEPCUU TUTYTOHHUS, MOTYT OBIThH
O0OBEIMHEHbI B CHCTEMBI, KOTOpHIE CIEHUAIBHO MpeIHA3HAUYEHBl WM
MOATOTOBJICHBI JJISI UCTIOJIB30BAHMS B LEJISIX KOHBEPCUM LTy TOHMS.

7.2.1. Cneunanbno NnpeaAHasHAYCHHbIC UJIH MOATOTOBJCHHBIC CUCTEMBI 1JI1 KOHBEPCHH
HUTPpaTa IVIYTOHHUA B OKCH/

I[TOACHUTEJIBHOE 3AMEUYAHUE

B dncrmo OCHOBHBIX omepamuii 3TOro mpomecca BXOAAT: XpaHEHHE W
KOPPEKTHPOBKA HMCXOJHOIO TEXHOJOTHMYECKOTO0 MaTepuana, OCaXJICHHE U
pasneneHue TBEPAOM W JKUIKOW asbl, MpPOKaJUBaHHWE, OOpaIICHHE C
IPOJIYKTOM, BEHTHJISIHS, OOpallleHHe C OTXOAaMU U yIIPaBJIECHUE POIIECCOM.
TexHOIIOTHUECKHE CHCTEMBI CIICIMATbHO OOOPYNOBAaHBI TAaKUM 00pa3oM,
4TOOBI N30€KaTh JOCTHKEHUS] KpUTUYHOCTH U paJuallMOHHBIX (P (eKToB, a
TaKke CBECTH K MHUHHMYMY ONAcHOCTH, CBSI3aHHBIE C TOKCHMYHOCTHIO. Ha
OOJIBIIMHCTBE YCTAaHOBOK MO TepepabdoTKe STOT KOHEUHBIM mpolecc
BKJIIOYaeT KOHBepcHuio PuN B PuO,. [Ipyrue mpouecchl MOryT BKJIIOYaTh
OCaXX/IEHUE OKcaJlaTa IUTyTOHHUS WM TIEPEKUCH TUTY TOHUSI.

7.2.2. CnenudajibHO TpeIHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE CHCTEMbI LISl
NMPOM3BOACTBA METAUIHYECKOT0 IIyTOHUSA

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTOT mporecc OOBIYHO BKIOUaeT ¢ropupoBanue PuO,, OOBIYHO ¢
NpUMEHEHHEM BBICOKOakTHBHOrO HF, ¢ 1enbio monydeHus ¢GTopuaa
IUTyTOHUS, KOTOPBIA BIIOCJCICTBHM BOCCTAHABIMBACTCS C IOMOIIBIO
METaTTAYECKOTO KAJIBIHsI BHICOKOW YHCTOTHI J0 MOTYyUCHHS METAUTHYECKOTO
IUTYTOHUS ¥ (PTOpUIA KaJIbIlMs B BUJC IIUTaKa. B 4KMCII0 OCHOBHBIX Oneparuii
JAHHOTO Tpoliecca BXOT: (ropupoBaHue (Hampumep, ¢ MPUMEHEHHUEM
000pyI0BaHMUs, COJACPXKAIIETO OJArOpOHBIC METAJIBl WM 3alUIICHHOTO
MOKPBITHEM M3 HHX), BOCCTAHOBJICHHE MeTa/lIa (HarpuMmep, ¢ MpUMEHEHHUEM
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KepaMUYECKHX THUTJICH), BOCCTAHOBIICHHUE IIJIaKa, OOpaleHHe C MPOTyKTOM,
BEHTWISILMS, oOOpallleHne ¢ OTXOJaMU M yIPaBICHUE IPOLIECCOM.
TexHONOrMYeCKUe CUCTEMBI, B YaCTHOCTH, 0OOPYAOBAaHBI TaKUM OOpPa3OM,
YTOOBI N30€KaTh JOCTIKEHUS! KPUTHYHOCTH U PallaliioHHBIX 2P QeKToB, a
TaK)Xe CBECTH K MUHUMYMY OITACHOCTH, CBSI3aHHBIE C TOKCUYHOCTHIO. [[pyrue
IIPOLIECCHl BKJIIOYAIOT (DTOpPHUpPOBAHME OKcajaTa IUIYTOHMSI WM HEPEKUCH
IUTYTOHUS, 32 KOTOPBIMH CIIEyEeT BOCCTAHOBJIEHUE METaJLIA.
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Yacto HCIOJIB3YEMBIC B IIPUJIOXKCHHUU COKpAILICHUSA (I/I IIPUCTABKH K HUM, 0603Haqaloume pa3Mep):

A
CAS
°C
cM

cm?

oM’

o

ITh
I'Tla
I'n

I'n
KI'

kl'1g

klla

kBT

MA
MUH
Mna
MM

MKM

HM

amrep(bl)

Xummueckas pedepaTuBHas ciryxoa
rpagyc(st) Lenscus
caHTUMeTp(bl)
KBaJpaTHbI(e) caHTUMETP(bI)
KyOuueckuii(e) cantumeTp(bl)
rpanyc(si)

rpamm(bl)

rUrarepi
rUramnackaib(u)

TeHPH

yac(bl)

repi

KHJ10rpaMM(bl)
KHJIOTePII
KHJIOIKOYIIb(1)
KHJIonacKaib(1)
KHJIOBATT(Bl)

KeJbBHH

MeTp(bl)
KBaJpaTHBIH(e) MeTp(bl)
KyOnueckuii(e) metp(bl)
MuUTHaMIep(bl)
MUHYyTa(bl)
Meranackaib(u)
MUILTHMETP(BI)
MUKpOMeTp(bl)
HBIOTOH(BI)
HaHOMETP(bI)
nackainb(u)

cexyHaa(bl)

BOJIBT(BI)

BOJIbT-ammep(bl)
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CHJia DJICKTPUUICCKOI'0 TOKa

TeMIeparypa
IUTMHA

[IJIOLIAh

00BeM

yro

Macca

4acToTa

JABJIEHHE

HHIYKTUBHOCTh

BpeMst

4acToTa

Macca

4acToTa

9Heprus, pabora, TEmIoTa
JaBJIEHHE

MOIIIHOCTE
TEPMOTUHAMHUYCCKAS TEMIIepaTypa
IUTMHA

[IJIOLIAh

00BeEM

CHJIa DIEKTPUYECKOTO TOKA
BpeMst

JABJIEHHE

IUTMHA

IUTMHA

cuna

JUTMHA

JABJIEHHE

BpeMs

JNIEKTPHUUCCKUH MOTSHITHAT

DJICKTPUUICCKasd MOIIHOCTb





