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Mexnynaponnoe QreHTCTBO NO GTOMHOR 3HePrum RUSSIAN
Original: ENGLISH, FRENCH

UHOOPMALMOHHDIR LUMPKYNAP  and spanish

COOBIIEHHA, ITOJIYYEHHBIE OT TOCYJAPCTB-Y1JIEHOB,
OTHOCHTEJIBHO PYKOBOOSHOIUX INPHHIIHIIOB 9KCIIOPTA
SINEPHOT'O MATEPHAIIA, OBOPYIOBAHHA H TEXHOJIOTHH

1. [eHepasnbHbIA OUPEKTOP NMOAYYHI BepOaibHbIE HOTHl OTHOCHTEIBPHO dKCNOpTA
SiIepHOTO MaTepHana, o0OpPyHOBaHHMA M TEXHOJIOTHH OT CAEOYIOUWIMX TOCTOSIHHBIX
NpeacTaBHUTEbCTB NPH MeXXIyHapOIHOM areHTCTBE 110 aTOMHOM 9HEPruH: BepOasbHble
HoThl OT | MapTa 1994 roga oT NOCTOAHHBIX MPEICTABUTENLCTB ABCTPAJIMH, ABCTPHUH,
benbrun, boarapun, BeHrpuu, lepmanum, [Jdanuu, Hcnaumu, Hrtanun, Kanansi,
Hunepnaunos, IMonswn, HNopryranun, CoeauHeHnoro Koponescrsa Bennko6pHuTaHHH
n CesepHonn Hpnauguu, CoeamueHHbix IllTatoB Amepuku, PuUHIsiHONH, DpaHUMH,
Yemckon Pecnyonuku, lseiiuapun, HIseunn u SAnNoHWH; H BepOajibHy10 HOTY OT
12 mapta 1994 roga oT NOCTOSIHHOro NMpENCTaBUTENbCTBA PyMBIHHH.

2. Ileab 3THX BepOajibHBIX HOT COCTOMT B MPENOCTABJIEHHH NOMOJHUTENbHON
HHDOPMALMH 0 NMONHTHKE H NMPAKTHKE COOTBETCTBYIOLLHX MPABUTENLCTB B OTHOILEHHH
AGEPHOro IKCNopTa.

3, B cBeTe noxenaHus, BbIpaXXeHHOT0 B KOHLe Kax 0N BepbanbHOM HOTHI, TEKCT,
AHATOTMYHBIA TEKCTy BepOadbHbIX HOT, MpUAAraeTcs K HacToslieMy OOKYMEHTY.
IMpunoxenne Kk 3TMM BepOanbHbIM HOTaM ("TIpunoxeHue A: HcxoaHbiit crHCoK,
npeaycMOTpeHHbIA B Pykosogsituux npuHudnax” 1 "TlpunoxeHue B: TlosicHeHHe
NnpeameToB, BKAIOYEHHBIX B MCXOOHBIA CMHCOK") BOCNIpPOM3BOAUTCH B TIpHIIOXEHHH.
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BEPBAJIbHASI HOTA

TMocTosiiHOe TIpeNCTaBUTENILCTBO [rocynapcTBa-ullieHa] npu MexkayHapoaHoOM
ATEHTCTBE NO aTOMHOM JDHEPrHH CBHICTENbCTBYET CBOE YBaXkeHHe [eHepanbHOMY
AMPEKTOpY MeXayHapoRHOro areHTCTBa 10 aTOMHOM HEPTHH H UMEET YeCTb COCNAaThCS
Ha cBoe(HM) [cOoOTBETCTBYIOWIEE(Me) Mpeabiayliee(He) coobuieHHe(s1)] OTHOCHTENbHO
pellieHHs TIpaBHTENbCTBA [rOocydapcTBa-4lieHa] [OEACTBOBaTb B COOTBETCTBHHM C
PyKoBOOALIMMH NPHHLIMIIAMH ANEPHOT0 3KCMOPTA, NEPBOHAYANIBHO ONYOANKOBaHHBIMM
B kavectBe mokymeHTa INFCIRC/254.

Pa3sBUTHE SO2PHOM TEXHO/IOTHH BbI3BaNI0O HEOOXOMHMOCTb JalbHEHILIEro
YVTOYHEHHS W HM3MEHEHHMS DasfesioB HMCXOMHOTO CIMHCKA, KOTOPHIA BKJIIOYEH B
[Tpuaoxenue A v Ipunoxenrde B Kk PykoBoasiuyMM NpHHIIMINIAM, B HacTofllee BpeMs
onyoaukoBaHHbIM B JoKyMeHTe INFCIRC/254/Rev.1/Part.1, a HMEHHO:

- Pazgen 5 Tllpunoxenus B INFCIRC/254/Rev.1/Part.1  OTHOCHTEJIbHO
000pyaOBaHHA, CNICLUANBHO NPeaHa3Ha4YeHHOrO UK MOArOTOBIEHHOTO U1 pa3fe/ieH!s
M30TOIOB ypaHa, YTOUHEH M U3MEHEH;

- Ilpunoxenne A u Ilpunoxenne B nokymeHta INFCIRC/254/Rev.1/Part.1
M3MeHEeHbl ¢ BKJIIOYEHHEM HOBOM 3alMCH MO YCTAHOBKAM [/ KOHBEPCHH YpaHa M
000py10BaHHIO, CTIELIMAILHO MpeHa3Ha4eHHOMY Hi:Y MOATOTOBIEHHOMY IS 3TOr0; H

- ITyukT 1.7 Pasgena 1 Ilpunoxenns B poxymenrta INFCIRC/254/Rev.1/Part.1
OTHOCHUTE/IbHO HACOCOB MEPBOro KOHTYpa TENJIOHOCHTENNN H3MEHEH.

B uensx nosicieHns B IIpHa0OKeHHH BOCNPOM3BOOMUTCS MNOJIHBIA TEKCT
N3MEHEHHBIX B pe3yabTate atoro Ilpunoxenns A u Ilpunoxenns B.

ITpaBuTenbcTBO [rocydapcTBa-ufieHa] TNpUHANO pelleHHe NefACTBOBaTb B
COOTBETCTBHM C MEPECMOTPEHHBIMH TaKUM 00pa3oM PyKoBOIALIMMH NPHHLHMMAMH.

TipuHuMMas 3TO pelLleHHe, TNPaBHUTENbCTBO [rocylapcrBa-4jieHa] NOSHOCTHIO
OCO3H4ET HEOOXOAMMOCTh CONEACTBHSN 3KOHOMHYECKOMY pa3sBHTHIO, H3beras
OOHOBPEMEHHO YBe/JIHYEHHS KakKMM-TH00 o00pa3oM OMAacHOCTH PpacrpoCcTp2HEHHS
SOEPHOTO OPYXHSA HIIH APYTHX SIePHbIX B3pbIBHbIX YCTPOHCTB, a TaKXKe HeO0XOAHUMOCTD
TOro, 4To6bl CO0OpaXKEeHNSE KOMMEPUYECKOH KOHKYPEHLIMH He BIMANH Ha ofecrieueHHe
rapaHTHH HepacripocTpaHeHHs.
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[B TOM, 4TO KacaeTcs TOpProBJiM B paMKax EBponenckoro coio3a, npaBATeNhCcTBO
(rocyaapcTBa-4yjieHa) OyAeT BBINOMHATb 3TO pEIUEHHE B CBeTe B3ATHIX Ha ceos
0053aTeNbCTB B KaYyeCTBE roCyaapcTBa-4jieHa 3Toro coiosa.)'.

IlpaBuTenbcTBO  [rocynapcrBa-vuieHa] npocut T@eHepanbHOro AMpEKTOpa
MeXnyHapOIHOTro areHTCTBA N0 aTOMHON HEPriH PacnpOCTPaHNTh TEKCT HacTOSILEA
HOTbI M NpHIOXKEHHE K HEH CpelH BCceX rocyJapcTB-4IEHOB B NoOpsAaKke HHOpMaLIHH.

IMocTosHHOE TMpeAcTaBHTENLCTBO [rOCydapcTBa-yfieHa] Mosb3yeTcs Clyyaem,
4yTOObI BO300HOBHUTH [eHepanbHOMY IHMPEKTOpPy MeXOyHapOgHOro areHTCTBa IO
4TOMHOM SHEPryM yBepeHHN B CBOEM CaMOM BBICOKOM YBaXK€HMH.

3T1oT ab3au BKAWYEH TONLKO B THMCbMa, HalpaBleHHble MpaBUTENbCTBAMH
bensruy, lepmaunn, dauun, Ucnauuu, Uranun, Hupnepnasgos, Ioptyranuy,
CoennHeHHoro Koponesctsa Benukob6putanun u CesepHoin Hpnanamm,
®paHUHH.
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IMMPHIIOXEHHE A

MCXOJHBIA CITHCOK, ITPENYCMOTPEHHBIN B PYKOBOISAIIUX
NMPHHIHIIAX

PA3 A. .t H 'YIOBAHAE

HcxonHbpiA A ceHANbHBIA pacieIUIIONIARCH MaTepHail

Kak 310 onpenmeneHo B crarhe XX YcraBa MexXIyHapOQHOrC areHTCTBa NoO
ATOMHOH 2HEpPTHH:

"Hcxopaubnid MaTepuan”

TepMHH "MCXOOHBIA MaTepHall”™ 03HavyaeT ypaH ¢ comepxXaHHeM H30TOMOB B TOM
OTHOLLIEHHH, B KAKOM OHH HaxoIATcA B MPHPOIHOM ypaHe, ypaH, 00eIHEeHHbIN
u3oToroM 235; TopHi; miofoe M3 BblllleyKa3aHHbIX BellecTB B popMe MeTanna,
cnjaBa, XHMHYECKOTro COeIMHEHHS HU/IM KOHIIEHTPATa; KaKOM Obl TO HM ObLJI0
IpYrom MaTepHaj, cofepiKalllHi OoOHO WIM HECKOJbKO H3 BblllleyKa3aHHbBIX
BellleCcTB TAKOM KOHLIEHTPALKMH, KOTOpas Bpens OT BpeMEHH OyIeT onpenenaTbcs
CoBeTOM YIpaB/AIOUINX; M TaKOH APYTON MaTepHall, KaKOi BpeMsA OT BpeMEHH
o6yaeT onpeneniatbca COBETOM YNPaBNAIOLUMX.

"CneLjHAIbHbIA pacmenasIonHAca MaTepnan”

i) TepMHH “crieliMafibHbIA  pacleMIMIOIMACA MaTepnan” o3Hayaer
NIyToHHN-239; ypau-233; ypaH, oboraiueHHbil H3oTOMaMM 235 wmnu 233;
Mmo6oN maTepHaln, colepXaiiMi OOHO HIM HECKOJIbKO M3 BbillleyKa3aHHbIX
BELLECTB; M TAaKOW OPYrof pacllENIAIOIHACS MaTepHas, KOTOpbIA BpeMs OT
BpeMeHn Oyner onpenenatscs COBETOM YMpaBAAIOIUIMX;, OHNHAaKO TEePMHH
"crieLlHaJIbHBIA  PACILEIVISIONIAACA MaTepHal”™ HE BKIIOYaeT HCXOOHOro
MaTepHana.

i) TepMHH "ypaH, oboralleHHbIA H30TONaMH 235 uau 233", 03HavaeT ypaH,
comepXaluMi u3otonsl 235 wan 233, UAKM TOT M HOPYroH BMECTE, B TaKOM
KoJndecTBe, uToOBI OTHOLIEHHE (abundance ratio) cyMMbl 3THX H30TOMOB K
nsotony 238 6nin0 6oiablie OTHOLUEHHS H3oToma 235 Kk wu3oromy 238 B
MPHPOOHOM ypaHe.

OnHako ans uened PyKoBoasiimx NpHHLUKIOB He GyXyT BK/IO4YAaThCA MPEeaMETHI,
yKa3aHHble B MOAMYHKTE a) HUXKE, H BKCICPT HCXOMHOTO MM CMelHaNbHOro
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pacllennsdiollerocs maTepyasia B OaHHYI0 CTpaHy-moJjiyyaTelb B TeYeHHE
12 mecsiieB B 00beMe MeHee TIpedeioB, ornpenenseMbiX B NOANYHKTe b) HUXe.

a) [InyToHUA ¢ M30TONMHOM KOHLIEHTpauHen nayToHua-238 cpie 80%.

CneuranbHbid pacieTUIhOLMACA MaTephall NpH HCNONb30BAHUH B
rpaMMOBBIX KOJIMYECTBAX MM MeEHee B KayecTBE YYBCTBHTEILHOrO
3NeMeHTa B IpHOOpax;, H

UcxonHpli MaTepHal, B OTHOLLIEHHHW KOTOPOrO MPaBUTENLCTBO
yIOCTOBEPHTCS, YTO OH MpemaHa3Ha4yaeTcs TONBKO OIS MCIOb30BAHHS B
HesiIepHOM NESTEAbHOCTH, HanpuMep NMpPH NPOM3BOACTBE CTJIABOB MM
KEpaMHKH.

b) CrieuanbHbld paciluennsnommics marepuan 50 3¢ deKTHBHLIX rpaMMOB;

[IpuponHsIA ypaH 500 xunorpamMmosB;
OO0eHEHHBIN YpaH 1000 knnorpaMmoB; M
Topun 1000 xnnorpaMmos.

O6opynoBaHHe H HesfepHbLIC MATCPHANL]

Onucanue npegmMeToB 060pyAOBaHHS 1 HeAdepHbIX MATEPHANIOB (B AaJIbHEMILIEM
nmeHyemoe "Hcx0oaHbIM CIHCKOM"), TPUHATOE TIPaBUTENLCTBOM, CIEAYET HUXKE
(KonuyecTBa, He TNpEBbILLIAIOLIME YpOBHEH, yKasaHHbIXx B [lpunoxenuu B,
paccMaTpHBalOTCA KaK HeCyLECTBEHHbIE LIS MPAKTHYECKHMX Liesien):

PeakTopsl H peakTopHOe o6opynoanne (cM. IIpunoxenne B, pasnen 1.);
HespnepHbie MaTepHansl 1A peakTopos (cMm. [Ipunoxenne B, paanen 2.);

YcraHOBKH IS  nepepaGoTEH OONy9YeHHBIX TOIUIHBHBIX SJIEMEHTOB M
obopynoBaHne, cCreHaILHO NPpeAHa3HaYeHHOEe HTH NOATOTORIEHHOE IS ITOrO
(cm. Mpunoxenne B, pasnen 3);

YcTraHoBKH WIS H3TOTOBICHHA TOIUIMBHBIX 3neMeHTOB (cM. IIpmnoxenne B,
pasnen 4.);

YcraHoBKH Uil pas’fcNeHMA H3OTONOB ypaHa # o00OpygoBaHMe, Kpome
aHAJIMTHYECKHX NMPH6OPOB, CICIAANLHO NMpeIHA3HAYCHHOE HIH TIOATOTOBJIEHHOE
ans aroro (cM. Tlpunoxetine B, pasnen 5.);

YcTaHOBKM Ui NPOHM3BOACTBA THAXKCAOH BOObI, ACHTEpHS H JeHTepHEBbIX
COCQHRERHA H  000pyHOBaHHE, CNEOHANLHO TMpeQHa3HAYCHHOE HIH
noarorosaeHHoe wis 3toro (cm. Iipunoxenne B, paspmen 6.).



2.7.

1)

3)

4)

5)

YcTraHOBKM IS KOHBEPCHH YypaHa W  O6GOpDyJOBaHHE, CHEIMaNbHO
npeaHasHadeHHOe WIH NOATOTORNEeHHOE s 3Toro (cM. Ilpanoxenne B, paspen
7.)

PA3IIEJI B. O6mme KpATEpHHA NEpPeHaY TEXHOJOIHH B COOTBCTCTBHA
c M 6 OB OB

"TexHOJAOrHA" O3HAYaeT TeXHUUYECKHMEe [aHHble B MaTepHalbHOM dopmMme,
paccMaTpHBAaEMbleé CTPAHOM-MOCTABIIMKOM BaXHbIMH HNISi KOHCTPYUPOBAHHA,
COOPYXEHHMH, OSKCIIyaTauMH MIH pPEMOHTAa YCTAaHOBOK MO OOOraiiueHHIo,
nepepaboTKe WM HPOHM3BOOCTBY THXEJOM BOAbl MIHM HMX OCHOBHBIX
onpelendiolMX KOMIMOHEHTOB, HO 3a HCKIIOYEHHEM OTKDPBLITBIX JAHHBIX,
HanpHMmep, onybGIHKOBAHHbIX B KHMIaX M XypHanaxX, HJIM JaHHBIX, JOCTYIHbIX
B MEXOYHApoOHOM TMNiaHe 0e3 OrpaHHMYeHHMH T[OC/Ie HMX OajbHeHLlero
pacnpocTpaHeHU.

"OCHOBHBIMH OMpeaesiolHMH KOMIOHEHTAMH™ SIBISIOTCS:

a) B clyyae YCTaHOBKH 10 pasd€leHMIO H30TOMOB ra3oLEeHTPHEYKHOro

THNa: cOOPKH ra3oBbIX UEHTPUGVT, KOPPO3UAHO-CTONKHX K UF,;

b) B c/yYae yCTaHOBKH M0 pa3fe/IeHHIO H30TOMNOB ra3oqud ¢y3noHHOro THna:

anddy3noHHbIE 6aphephl;

c) B C/ly4ya€ YCTAHOBKH 10  pa3ldcjCHHIO H30TOTNOB COIJIOBOrO THMA:
COTIIOBBIC INCMEHTDI;

d) B Cllyyae YCTAHCBKH MO PpaslCJ€HHI0 H30TONOB BHXPEBOro THMA:
BHUXDEBLIC 3NECMEHTHI,

JIn8 ycTaHOBOK, TIPEOIYCMOTPEHHbIX B MYHKTE 6 PyKOBOOAILMX TIPHHIIMIIOB, WIS
KOTOPBIX B [TYHKTE 2 Bbillle He YKa3aHbl OCHOBHbIE OTNpeaesionie KOMMOHEHTHI,
B C/Iyyae, Korja cTpaHa-NoCTaBLUIMK NepegacT B KOMIUIEKTe 3HAYHTEIbHYIO YacTh
NMpeaMeToOB, CYLLEeCTBEHHbIX M paboOThbl TAKOM YCTAHOBKH, COBMECTHO C
"HHOy-Xay" 1O COOpPY>KEHMIO H IKCIUIyaTallHH ITOM YCTAaHOBKH TaKas rnepejaya
JONXKHA paccMaTpHBaThCcl KakK mnepegada "YCTAHOBKM HIH €e OCHOBHbBIX
onpeneasiolMX KOMIOKEHTOB".

OnpeneneHns B NpealIeCTBYIOWMX MYHKTAX OaHbl MCKJIIOYUTENBHO WIS LieJeR
NyHKTa 6 PYKOBOOSIUMX MPHHLMMOB M 2TOr0 pasaena B, n oHH oTanvaloTcs OT
onpeaeneHHA, OTHOCALLMXCS K pa3feny A 3TOro HCXOOHOr0 CIHCKa, KOTOpbIe He
HOJI’KHbI HHTEPTIPCTHPOBATLCA KAaK OrpaHHYCHHBIC 3TUMH OINpEacIeHHAMH.

Ilng uenei ocylllecTB/eHHS MYHKTA 6 PYKOBOOALIMX NMPHUHLIMMOB YCTaHOBKAMH
"TaKOro e THMA (T.e. €CAH WX KOHCTPYKLHA, COOPYKEHHS WIH TpoLecchl
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3KCITYATALIMM OCHOBAHbI Ha TEX XK€ MIIH CXOOHbIX PH3NYECKHUX HITH XHMHYECKHX
npoteccax)” QOMKHbI CUHTAThCS CNEAYIOLLIHE YCTAHOBKH:

Korga nepefaHHast TeXHOMIOrHUA TaKOBa,
YTO OH4 J€JlaeT BO3MOHbIM CO31aHHE

B CTpaHE-nojy4yarene cACQyIOUIHX THIOB
YCTaHOBOK HMJIH UX OCHOBHbIX ONpENncd-
IOLIIHX KOMITIOHEHTOB:

a)

b)

c)

d)

€)

f

YCTRHOBKA MO pa3geNeHHI0 H3OTOMOB
ra3onucdy3HoHHOrO THNA .............

YCTaHOBKA MO pa3geleHHI0 H30TOIIOB
ra3oueHTpUPYXHOro THNA .............

YCTaHOBKA N0 Pa3leNeHHI0 W30TONOR
COTUTOBOTO THIIA ...oeeeveerrinneennnnnnn,

YCTaHOBKa N0 pa3a€ICHHUIO H30TOMOB
BHUXPEBOTO THNA ........ceeeeeeniennna,

ycTaHOBKa Mo fepepaboTKe TOMIHBA,
HUCNOiIb3yIolllas 3KCTPAKLIHOHHBIA
TIPOLIECC ...evvvniinevieenenieneeeaenen,

YCTaHOBKa 110 MPOM3BOACTBY TAXENOH
BOIbI, HCTIONb3YIOLLAA OOMEHHBIA
3210} ¢ (1o S

YcTaHOoBKAMM TaKOro Xe THMA
OyIOyT CUNTATBCA CleqyIolne
YCTaHOBKH:

Mobas apyras ycTaHoBKa 1o
pa3xeneHH0 H3OTOMNOB,
HCIIOJb3yI0llas NPOLIECC Ta30BOH
andoby3nu.

Mobas  gpyras  yCTaHOBKa 10
pa3geneHNio H30TOMNOB,
HcnmnoaNnbi3yiwiu as
rasoueHTpHUdYXHBIA npouece.

nwobas apyras yCTAHOBKa M0
pa3fgejieHHIO H3O0TOMNOB,
HCNOoNb3yoOlias COMJOBOH
npouecc.

nobas gpyras  ycTaHOBKa 110
pa3feneHHI0 H30TOMNOB,
HCcToab3ywoulass BUXpPEBOW
npouecc.

nmobas apyras ycTaHOBKa IO
nepepaboTKe TOonAaAHBa,
HCOOJB3YOWas  3KCTPaLHOHHbIA
npoiecc.

mofas gpyras YycTaHOBKa TI0
NMPON3BOACTBY TSAXKENOA BOIUbI,
Hcnonabaylomas oOO6MeHHBIA
npouecc.



6)

g) YCTAHOBKA MO NMPOU3BOINCTBY THXKeJOM
BOIIbI, HCMO/b3YIOLUIA 3NEKTPOJIH-
THYECKHH NPOUECC ..........ooevvnnnnnnenn. modass IOpyras YyCTaHOBKa IO
MPOW3BOACTBY THXKEIOM BOOBI,
Hcnmodads 3ywilas
3JIEKTPOJHTHYECKHHA TpoLEcC.

h) YCTaHOBKa MO NPOH3BOACTBY THXKEJIOH
BOABI, HCIOAB3YIOLLAY BONOPOXHBIA
IHCTHINSLIMOHHBIN TIPOLIECC ............ mobas IOpyrast YCTaHOBKa Tio
MPON3BOINCTBY THXKENOM BOXLL,
HCNOAB3YIOIla® BOLOPOMHLIR
JUCTHIASUMOHHBIA TIpoLIecC.

IIpimevanue: B cayyae nepepaGaTbiBalOLIMX, OOOTaTHUTEJIBHBIX MIH
TAXENOBOOHbIX YCTaHOBOK, KOHCTPYKLIMA, COOPYXEHHMA HIM DKCIUTyaTaumus
KOTOPBIX QOCHOBAHA Ha WHBIX 4YeM MepeyrclieHHble Bbillle (DUIUMUYECKHX HIH
XHMHYECKHX npoLieccax, AJIs orpeme/ieHHa YCTaHOBOK "TaKOro xe THna" Oynmer
NPHUMEHATBCA AHANOTHYHBIA MOMXON; MPH 3TOM MOXKET BO3HHKHYTDb
HeOoOXOIHMOCTD OTpefe/ieHHA OCHOBHbIX KOMMOHEHTOB TaKMX YCTAHOBOK.

ITonpasymeBaeTca, YTO ccbilka B TyHKTe 6 b) PykoBoasmMx NpHHLMNOB Ha
"nio0ble YCTAHOBKHM TAKOro Xe€ THMa, NOCTpPOeHHble B CTpPaHe-nojy4areje B
TeYeHHe COrlacoBaHHOTO TepHoaa”, OTHOCHTCA K TaKMM YCTAHOBKaM (HMJIH HX
OCHOBHbBIM  ONpemensAIolIMM KOMMNOHEHTAM), MNepBblid TYCK  KOTOPBIX
NMPpOH3BOAUTCH B TEYeHHe MNepHoma no MeHbuen mepe B 20 ner ¢ MOMeHTa
nepBoro nycka 1) ycraHOBKH, KOTopas Oblla NMepefiaHa UM KOTopas BK/04aer
nepegaHHble OCHOBHbIE ONpenensioliie KOMIOHEHTBI HiIH 2) YCTaHOBKH TOTO Xe
€CaMOro THIa, NOCTPOEHHOM nocie rnepedayH TexHojnoruu. IloapasymeBaeTcs,
4YTO B T€YEHHe ITOro nepuona 6yaeT ofHO3HA4HOE NMPHU3HAHHE TOrO, YTO Mobas
YCTaHOBKA TaKOTrO € THMa MCIOoNb3yeT INepemaHHylo TexHomoruio. Ho
cornacoBaHHpil MEPHON HE MpeaHa3HadeH Ond orpaHHYEHHS CpPoKa OEHCTBHHA
rapaHTHA UM CpOKa NpaBa YKa3aTh YCTAHOBKH, KaK YCTAHOBKH, CO3[IaHHbIE HITH
paboTawnide Ha OCHOBE MJIM C KCIMONb30BAHHEM MNepeNaHHOM TEXHOJIOTMH B
COOTBETCTBHH € MYHKTOM 6 b) 2) PyKosOMALLIMX MPHHIMIIOB.



1.2

[TIPHNOXEHHUE B

IMOSAICHEHHMSA NPEIMETOB, BKJIIIOYEHHBIX B HCXO[IHBIA CITMCOK

(mo omucaHmo B pasaene 2 gacth A IlpunoxeHnst A)

PeakTopsl M peakTOpHOE 000pyOBaHHME
KoMIuiekTHbIe SiEEPHBIE PEaKTOPbI

SioepHble peakToOpbl, CMOCOGHBIE paboOTaTh B PEXMME KOHTPOIHPYEMOT;
caMoNoAlepXHBAIOLLEACS LUEMHON peakUHMH [OeNeHwd, HCKIoYas peakTopbl
HY/IeBOA MOILHOCTH, KOTOpble OMpeAensioTCS KaK peakTopbl C MPOEKTHBIM
MaKCHMajlbHbIM YPOBHEM TMPOM3BOACTBA TUIYTOHHSA, He mnpeBbiaromum 100
rpaMMOB B TOf.

MOSACHUTEJNIBHbIE 3AMEYAHUSA

"SioepHbIi peakKTOp” B OCHOBHOM BKIIOYAET Y3/bl, HaXOOALMEcs BHYTPH
pPEeakTOPHOro KOpIyca UK HEeMmocpeaCTBEHHO MpHIaHHbIE eMy, 060pydOBaHHeE,
KOTOPO€ KOH POIHPYET YpOBEHb MOLLIHOCTH B aKTHBHOM 30HE, H KOMITIOHEHTHI,
KOTOPbIC 0OBIYHO COMEPKAT TEMJOHOCHTE b NEPBOro KOHTYpPa aKTHBHOM 30HbI
peakTop4, BCTYMaioT ¢ HUM B HEMOCPEICTBEHHbIA KOHTAKT MITH PETYIHPYIOT €ro.

He npeanonaraeTcs WCK/IOYeHHE peaKTOPOB, KOTOPbie HaleXalluM oopa3oM
Mornd ©bl MOABEPrHYTbCH MOMOHWGHKALUHMH 08 TPOH3BOACTBA 3HAYHUTENBHO
oonbliero kKonuuecrsa, yeM 100 rpamMmoB mnayToHnms B rog. Peakrtopsl,
npegHa3HayeHHble IS IJIATEIbHON IKCIJIyaTaUMM Ha 3HAYMTENIbHbIX YPOBHSAX
MOLIHOCTH, HEe3aBUCHMO OT HMX CMOCOGHOCTH K NPOM3BOIACTBY MJIYTOHHUS, HE
pPaccMATPHBAIOTCH KaK "peakTopbl HY/1eBOH MOILIHOCTH".

IKCIOPT

DKCNOPT MOJSIHOTO KOMIJIEKTa OCHOBHBIX TPEAMETOB B paMKaX 3TOM IpaHHLIbI
OyIeT NpOMCXOOHUTb TOJILKO B COOTBETCTBHH C MNpouenypamMu Pykosomswinx
TIPHHLIMIIOB. OTtnenbHble TpeaMeThl B  paMKax 3Tod  (PYHKLMOHAlbHO
OMpefeseHHON TpaHULbI, KOTOpble OYAYT 3KCNOPTHPOBATHCA TOJbBKO B
COOTBETCTBHU € MNpoueaypaMd PykoBomsilUX NPHHLMIOB, TEpEeYHCIEHbl B
nydktax 1.2 - 1.7. TlpaBHTeAbCTBO OCTaB/IsieT 3a COOOM IMpPaBO NMPUMEHHATH
npouenypbl PyKOBOAAILMX TNPUHUMIOB K [OPYFrMM TMpedMeTaM B paMkax
(pyHKUHMOHANIBHO onpeneieHHON rpaHULbI.

PeakTopHhie KOpITYyCa BbICOKOTO JaBJICHHS

Mertannuueckue Kopnyca B cOOpe HMIM HX OCHOBHbIE YacTH 34BOACKOro
M3TOTOBIEHHUSA, KOTOPbiE CM2UHAIbHO NMpegHa3HayeHbl HIH NMOArOTOBIEHbI IS
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1.3.

1.4.

pa3MelleHHA B HUX aKTUBHOH 30Hb! SIEPHOrO peakTopa, KaKk OH OTNpelelieH B
nyHkte 1.1. Bbllle, M CMOCOOHBIE BbIAEpXHBaTh padouee naBleHHe
TETUIOHOCHTENA NIepBOro KOHTYpa.

[MMOACHUTEJIbHBIE 3AMEYAHUA

BepxHas nMTa Koprnyca BbICOKOTO JABJIEHHA peaKTOpa OXBaTbIBAETCS MYHKTOM
1.2 Kak OCHOBHas, 3aBOACKOr'0 H3rOTOBIEHHA 4YacTb KOpTiyca BbICOKOroO
JaBJICHMSA.

BHyTpeHHHE YacTH peakTopa (HanpuMep, NOAAEPIXKHUBAKOLIHE KOJIOHHBI U TIJINTHI
AKTHBHOM 30HbI M JpYTrHe BHYTPEHHHE YacTH KOPIyca, HaMpasisioLIKe TpyObl
ONS peryIHpYIOIIMX CTEepXXHEA, TENOBble 3KpaHbl, NEpPeropoikH, TpvOHbIC
peLIeTKH aKTHBHON 30HbI, NJIACTHHBI AHd¢y30pa U T.X.) 0OBIYHO NOCTABAIOTCS
NMOCTABILIMKOM peakTopa. B HekOoTOpLIX cnyyasx ornpelnelieHHble BHYTpeHHHE
OMOpHble KOMIIOHEHTH! BK/IOMAIOTCA B HM3rOTOBJIEHHE KOPIYCOB BbICOKOrO
NaBleHHUS. DTH NMpeaMeThbl SABISIOTCH OJOCTATOMHO BaXXHBIMHM C TOYKH 3peHHSA
0€30MacHOCTH W HaOeXHOCTH KCIUTyaTalMH peaKTopOB (M CIed0BATEJNIBHO, C
TOYKH 3pEHHS TapaHTHAHBIX 0043aTEAbCTB H OTBETCTBEHHOCTH IMOCTaBLIIMKA
pcaKTopa), 4ToObl UX MOCTABKA BHE PaMOK OCHOBHOTO COTfIallIeHHs O NMOCTABKe
CAMOTr0 peakTopa ke cTana 6b1 00bIyHOM NpakTHKOA. [ToaToMy, XOTs oTHenbHaNA
MOCTaBKa 9THX YHHKAJIbHBIX, CrIELIHAIBHO MpeqHa3Ha4YeHHbIX U TOATOTOBJIEHHbIX,
Ba)KHBIX, KPYMHBIX M IOPOTOCTOALLMX TpeIMeToB He 0043aTeNlbHO Oyner
paccMaTpHBATbCcA KaK BbiNagaiomas H3 cgepbl HHTEPECOB, TaKOW CNoOcod
MOCTaBKH CYHTAEeTCH MaJlOBEPOSATHBIM.

MaimH»! I8 3arpy3KH H BHITPY3KH peaKTOpHOTrO TOIUIMBA

MaHunynsuMoHHOe 060pYydOBaHHE, CNELMaNbHO TNpeqHa3HaYeHHOEe WM
MOArOTOBIEHHOE WIS 3aTPY3KH HITH H3BJIEYEHHS TOMINBA U3 SIEPHOTO pEakTOpa,
KaK OH omnpefeneH B MyHKTe 1.1. Bbillle, KOTOPOE MOXET HCIONb30BATHCA, KOTAA
PeakTOp HaXOOMTCH TON HArpy3koM, HIH obnamaeT TeXHHYECKHMMH
BO3MOXHOCTSMH Ul TOYHOTO TMO3HLHMOHHPOBAHHS HIH OPHEHTHPOBAHHS,
NO3BOJIAIOLIMMH MPOBOIUTb Ha OCTAHOBIEHHOM PeaKkTope COoXHbIE paboThbl MO
neperpyske TOMIHBA, TIPH KOTOPBIX OOBIYHO HEBO3MOXKHBI HEMOCPENCTBEHHOE
HabnodeHHe WK NMpSIMON JOCTYM K TOMJIHBY.

PeakropHbie ynpaBnsiomme CTepXHH

CTeprKHHM, creunaNbHO NpeaIHa3HayeHHbIE WITH OAroTOBNEHHbIE A1 yIpaBNeHUs
CKOPOCTbIO PEaKUHH B SOEPHOM peakTope, Kak OH orpeaesneH B nyHKre I.1.
BbILLIE,

[NOACHHUTEJIbHOE 3AMEYAHHUE

JTOT npeaMeT BKIOYAaeT, TMOMHMO YAacTH, MOT/OLLAIOLIEA HEHTpOHb, ee
ONOpHbIE ¥ NOABECHbIE KOHCTPYKLIMH, ECIIH NMOCTaBKa MPOH3BOAUTCS pa3jie/bHO.
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1.5.

1.6.

1.7.

2.1,

2.2.

PeakTopHbie TpyOb! BRICOKOTO JaBJICHHN

TpyObl, KOTOpbie CIEUAAbHO TpeadHa3HayeHbl MM TMOATOTOBJEHbI I
pa3sMELIeHNs B HAX TOTIIMBHBIX NIEMEHTOB H TETNIOHOCHTENS NEPBOrO KOHTYpa
B peakTope, Kak OH onpenejieH B nyHkTe 1.1. Bblllie, NpH padoyeM NaBIEHNH,
npesbiwaloutem 5.1 Mlla (740 ¢dyHT/KB. Oronm).

HnpkonMesbie TPYOb

TpyObi MK cOOPKH TPYO M3 METANIIMYMECKOTO LIMPKOHMS MU ero CIniaBsoB, no
Becy npesbilatoiiiye S00 Kr B TeyeHUe J1060ro 12-MecsyHoro nepuoaa, KOTopbie
crielalbHO TpelHa3HaueHbl MWW TMOArOTOBNEHbI [N MCMONb30BAHUS B
peakTope, KaK OH onpelesieH B NyHKTe 1.1. Bbillle, U B KOTOPBIX OTHOLLUEHHE NO
Becy rapHHS K UMPKOHHIO MeHble 4eM 1:500.

Hacocb! nepBoro KOHTypa TeIUIOHOCHTENS

Hacochl, cneuManbHO npedHa3Ha4YeHHble WM TMOArOTOBAEHHblE A
nomuepXXaH1us LIMPKYIASUMH  TEMUIOHOCHUTENS MEepBOr0 KOHTYpa SAEpHbIX
peakTOpOB, KaK OHH OMpefneneHsbl B MyHKTe 1.1. Bbille.

MOACHUTEIIBHOE 3AMEYAHHE

CneunanbHo npegHa3HayeHHbIEe HIIM MOArOTOBJEHHbIE HACOCHI MOTYT BKIIIOUYATh
C/IOXHbI€, YMJIOTHEHHbIE HIAH MHOTOKpATHO VYIIJIOTHCHHbBIE CHCTEMbI NIsA
NpedoTBpAUIEHHA YTEYKH TEIUIOHOCHUTENA TNEpBOro KOHTYpa, TFepmETHYHbBIC
HacoCbl M HAcoChbl ¢ CUCTEMAMH MHEPUHA/IBHOM MAcCChl. 3710 onpeaeneHHe
KacaeTcs HacocOB, aTTecTOBaHHbIX MO khaccy NC-1 HIM 3KBHBAJEHTHbIM
CTAaHOApPTaM.

HESIIEPHBIE MATEPHAIJIBI IJ1 PEAKTOPOB

lleATEpHA H TAKENad Boga

HedATepun, TAXenaa Boda (OKHCb OedTepHs) W Nwoboe Opyroe coequHeHHe
AedTepusi, B KOTOPOM OTHOLLEHHE NeHTepHs K aTOMaM BOJOpOda MpeBbillaeT
1:5000, npenHazHauyeHHbie LTSI UCTIONB30OBAHUS B SNEPHOM PEAKTOpE, KaK OH
onpegeneH B nyHkTe 1.1, Bbitlle, B KOMHYecTBax, npesbituatowmx 200 Kr aToMOB
IeATepus aas nwboin OQHOA CTpaHbI-moNyyaTels B TeYEHHEe noboro
12-MecsqYyHoro neruoma.

SnepHo-aucThIA rpadHT

I'pacdur, HMewOLIHA cTeneHb YUCTOTHI BbIllEe S-MHJAJHOHHBIX OOpHOro
JKBUBAJEHTA, C NIOTHOCTbIO Oonblie yem 1,50 r/cM® B KondHyecTsax,
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npesbilaiotinx  3x10° kr (30 MeTpMYeCcKMX TOHH) 0N MOGOM OIHOM
CTPAHbI-NIONIyYaTeNA B TeYeHHe nodoro 12-MecayHoro nepyoaa.

YcraHoBKH 1A TNiepepaGoOTKH OOGJNyYEeHHLIX TOIUIMBHBIX 3JIEMEHTOB M
obopynoBanme, CeHANLHO NpeJHa3HAYEHHOE WM NOATOTORICHAOE 1A STOrO

BBOJHBIE 3AMEYAHHUA

[Ipn nepepaboTke O0O6MY4YEHHOrO0 HARZEPHOr0 TOMIMBA TUIYTOHHA M ypaH
OTIENAIOTCA OT BHICOKOAKTHBHBIX NPOAYKTOB OEJIEHHS U JPYTHX TPaHCYPaHOBBIX
3neMeHToB. JINg TaKoro pasgeneHus MOTYT MCMOJb3OBAaThCA Ppa3NUYyHbIE
TexHonorpyeckue npoueccol. OnHako co BpeMeHeMm mnpouecc "Tlypekc” cran
Hanbonee pacnpocTPaHEHHbIM W TIPHEMJIEMbIM TPOLIECCOM. IJTOT MNpoliecc
BKJIIOYAET PacTBOPEeHHE 00JYYEHHOr0 AOepHOro TONAHBA B a30THOM KMCJIOTE C
nocjJeqyomMM BbIIENEHHEM YypaHa, IUIYTOHHS M TPOOYKTOB [efieHUs
3KCTPaKLUHEH PaCTBOPHUTENIEM C NOMOIIbIO TpUOYTHIdOCHATA B OPraHHYECKOM
pa3baBHTENE.

TexHONMOrMyecKkMe TpOLECChl HAa Ppa3IMYHbIX YycTaHoBkax THma "[lypekc”
AHAJIOrMYHbI H BKJIIOYAIOT: HM3MeJbYeHHe 06/1y4eHHBIX TOTJIMBHLIX 3N1EMEHTOB,
pPacTBOpPEHHE TOMNJMBA, 3KCTPAKLUHMIO PpacTBOPMTEIEM H  XpaHeHHe
TeXHOMOTHYECKOA XHUAKOCTH. MoXeT HMeTbcs Takxe o060pymoBaHHe s
TeNnJI0BOH JeHHTpPAaLUMH HUTPATa ypaHa, KOHBEPCHH HUTpATa NJYTOHHUSA B OKHCb
MM METajl, a Takxke 1 00paboTKH XKHIAKHX OTXOI0B, COAEPKALIUX MPOXYKTHI
JefneHus, 10 noay4yeHHs ¢opMbl, IPUTOTHOM U1 POJOIKXHTENBHOrO XpPaHEHHS
MM 3aXxO0poHeHUs. OnHaKO KOHKpETHbIEe THIIbI H KOHIHUTrypauus 060pyaoBaHHs,
BLITTONHAWOLLEro 3TH GyHKUHH, MOTYT pa3/iHYyaThCA Ha Pa3/INYyHbIX YCTaHOBKaxX
tHna "[lypekc” MO HECKOJbKMM MPHYMHAM, BKJIOYAs THIbI H KOJHYECTBO
00Ny4yeHHOr0  SOEPHOTO TOMIMBA, MoOANeXxaiero rnepepaborke, H
npennosiaraemMpld Npouece OCaXICHUS H3BJIEeKaeMbIX MaTepHaloB, a TaKxke
NMpUHUUNB obecne4yeHHs 0e30MacHOCTH H TEeXHUYECKOro OO6CayKMBaHH:A,
MpHUCYIINE KOHCTPYKUHH OaHHOMA 06CTaHOBKH.

"YcraHoBKa 118 niepepaboTKu 06/1yYyeHHbIX TOMAMBHBIX 31E€MEHTOB" BKIIOYaeT
o060pynoBaHHe U KOMNOHEHTbI, KOTOpbIe 00bIYHO HAX0AATCH B TPpAMOM KOHTAKTE
€ 00J1y4e HHBIM TOTIMBOM H OCHOBHBIMH TEXHOJIOTHYECKHMMH NMOTOKAMH SAEpPHOro
MarepHala U NpoayKToB AeNeHHs, H HermocpeaCTBEHHO YNPaBiAiOT HMH.

DT npoueccy, BKJOYAs TOAHbIE CHUCTEMBl IS KOHBEPCHK TIAYTOHUS M
NMPOM3BOICTBA METAJNIHYECKOTO MJYTOHHS, MOTYT ObITb HIEHTH(PULIMPOBAHBI MO
MepaM, TNpPHHUMAEMBIM [UIS TIPpEedOTBpPalIEHHA OMAacHOCTEM B CBA3M C
KPUTHYHOCTBIO (HallpUMep, MepaMH, cBA3aHHbIMH C FTeOMETPHEN), 06IyYyeHHEM
(HanpuMep, NMyTeM 3aLNThI OT 061YYeHHA) U TOKCHYHOCTbIO (HarpuMep, MeEpaMH
Mo yaep KaHHIo).



3.1.

3.2.

IKCIIOPT

DKCMOPT MOAHOrO KOMIUIEKTa OCHOBHBIX MPEIMETOB B PAMKAX 3TOM rpaHMLibl
OCYLLECTBIISETCS TONBKO B COOTBETCTBMM C TNpoueaypaMd PykoBonmsiumx
NMPHHLIMIOB.

[TpaBHTENLCTBO OCTABNAET 3a COGOM MpaBO NPHMEHATD NPOUEAYPbI PyKoBOOALLIMX
MPHHLMKIOB K [PYTHM TIEpPeYMCIEeHHbIM HHXe TpeMETaM B paMKax
(GYHKUHOHANBLHO ONpeaeeHHON rpaHMLbl.

MpeaMeTsl 060pynoBaHMsA, Ha KOTOpblE, KaK CYHMTAETCcH, PacnpoCTpaHAETCS
3HayeHHe ¢pasbl "M 060pPYNOBaHHE, CMELMANIbHO TMNpefHa3HaYeHHOEe HIIH
MOOroTOBNEHHOE" IS TNepepabGoTKH OOAYYEHHBIX TOIJIMBHBIX 3JIEMEHTOB,
BKJTIOYAIOT:

ManmHsl U1 H3MEMbYCHHS! O6NYICHHBIX TOIUIHBHBIX SJIEMEHTOB
BBOIHbIE 3AMEYAHUA

IT0 060pYyNOBaHHE HCNOJIb3YeTCH U1 BCKPHITHA 000NOYKH TONJIMBA C LENbIO
Mocaeayoero pacTBOpeHHs 00J1y4YeHHOro SAepHOro MaTepraina. Kak npaBuno,
HCTONb3YIOTCA CMeLHaIbHO NpeJHa3HayeHHble CKOHCTPYHPOBaHHbIE VIR PYOKH
METaNa YCTPOHCTBA, XOTS MOXET HCIONb30BaTbc M 60Jiee COBEpILEHHOE
o6opynoBaHue, HarpUMep Jlaszepbl.

JIHcTaHUHOHHO yripaBasiMoe 060pynoBaHHe, CNieHAIbHO NTpeaHa3HaYeHHOE HITH
MOArOTOBJEHHOE 518 HCIMOJb30BaHMA HA YCTaHOBKE Mo nepepaboTKe,
onpeneneHHON Bblillle, OJIS pe3kKH, PyOKHM MM Hape3KH cOOpOK, NMYYKOB HIIH
CTEepKHEN OONYyYeHHOro SOepHOro TOMNJMBA.

JIHcconMbBEPHI
BBOIHbBIE 3AMEYAHHWA

B aucconbBepbl 06bIMHO MOCTYMAET H3MENbYEHHOE OTpaboTasiuee TONInBo. B
THX 6€e30MacHbIX C TOYKH 3PEHHS KPHTHYHOCTH pe3epByapax o6JIyyeHHbIH
sidepHbIl MaTepHan pacTBOPAETCS B a30THOM KHMCJIOTE, M OcTalolHecs o6pe3kH
o6onoyek BbIBONATCS M3 TEXHOJOTHYECKOrO MOTOKa.

Be3onacHble ¢ TOYKH 3peHHS KPUTHYHOCTH pe3epByapbl (HampHMep, Majoro
AHaMeTpa, KOJbLEBbiE HIH TPSAMOYTOAbHBIE pe3epByapbl), CMeLHanbHO
npegHasHavei,  ‘le WK NOLroTOBJeHHbIE IS HCMOIb30BAHHS HA YCTAaHOBKE MO
nepepaboTKe, onpeaeeHHOM Bbillle, 118 PACTBOPEHHA 06IYYEHHOrO SAEPHOTO
TOM/IMBA, KOTOPbie CMOCOGHbI BbIAEPXKHBATh TOPAYYIO, BbICOKOKOPPO3HOHHYIO
KMAKOCTb U MOTYT AUCTAHUMOHHO 3arpyXaThCd M TEXHHYECKH 06CIYyXHBaThHCA.
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3.3.

34.

IECTpaKTOpH M 060pYIOBaHHE JUIS DECTPAKI[AH PacCTBOPHTENIEM
BBOIHbIE 3BAMEYAHHUA

B 3KCTpaKTOpbl ¢ pACTBOPUTENIEM MOCTYNAET KaK pacTBOp 00/1Y4YEeHHOr 0 TOTIJIHBa
M3 OUCCONbBEPOB, TaK M OpPraHHYeCKHMH pacTBOP, C TMOMOIbI0O KOTGPOro
pasfensoTcs ypaH, MAYTOHHMA M HOpOOyKThl HeneHus. OOopynoBaHHe 0%
3KCTPAaKLUHH pacTBOPHTENEM OOBIMHO KOHCTPYMDYETCS TaKHM 00pa3oM, |ToObI
OHO YIOBJETBOPANO XECTKHM 3KCIIYaTaALIMOHHbIM TPe6GOBaHHAM, TaKHM, KaK
IUTHTENbHBIA CPOK CNyX6bl 0e3 TeXHHYECKOro OOGCHy>KMBaHMSA HMIIH JierkKas
3aMeHsIeMOCTb, MIPOCTOTa B IKCIIyaTallMK U YTIpaBjIeHHH, a TaKXXe rHOKOCTh B
OTHOLLEHHH H3MeHEeHHs napaMeTpPOR mpoliecca.

CneuvanbHo TMpedHa3HayeHHble HAM TIOATOTOBNIEHHBIE 3KCTPAKTOPbl C
pacTBOpPUTENEM, TaKHe, KaK HacaJouHble WJIH TNYNbCALMOHHBIE KOJIOHHBI,
CMECHTEIIbHO-OTCTOMHbBIE anmnapaThl HIIH LIEHTPOOEXXHbIe KOHTAKTHbIE arnnaparhl
JUIS HMCTONb3OBAHHA Ha YCTAHOBKE Mo 06paboTke 06JyYeHHOro TOMHBA.
DKCTPAKTOPbl C PACTBOPHUTENEM HOJMXKHBI ObITh YCTOMYHMBBI K KOPPO3HOHHOMY
BO3IEHCTBHIO a30THOM KHCIOThl. IDKCTPAKTOPbl C PACTBOPHTENEM OOBIYHO
M3roTaBliMBalOTCs ¢ cOOMoAeHHEM Ype3BbluaiHO BbICOKHX Tpe6OBaHHM (BKToyas
NpHMEHEHHe CMelHalbHbIX METONOB CBAapKM, HHCMEKUMA, OOEcreyeHHe M
KOHTPOIb KayecTBa) M3 MaJOYTNepPORHCTBIX HEpiKaBElOLMX CTajed, TUTaHa,
UMPKOHMS MM APYTHX BBICOKOKAYeCTBEHHBIX MAaTepHalloB.

XumMHMUecKkHe pesepByaphi Ui BbIACPXMBAHASA WIH XpaHCHHS
BBOIHbIE 3AMEYAHHUA

Ha 3Tane 3KCTpakUHH pacTBOpHTENleM o0pa3yeTci TPH  OCHOBHBIX
TeXHOJOTAYECKHX TIOTOKAa XHAKOCTH. Pe3epByapbl And BbIOEepIXKHWBAHHSA HIIH
XpaHeHHs HCTOb3YIOTCS B JadbHeMleir 06paboTKe BceX TpeX TMOTOKOB
cleyiIolMM 00pa3oM:

a) PacTBOp YMCTOro a30THOKHCJIOr0 ypaHa KOHLEHTPHPYETCS BbilapHBaHHEM
M NPOMCXOOUT TpoliecC NEHHTPaLIMH, TOE OH MpeBpalllaeTcs B OKCHI
ypaHa. JTOT OKCHI MOBTOPHO HCMOAb3YeTCH B SAJEPHOM TOMIHBHOM
UHMKIe.

b) PacTBOp BbICOKOAKTHBHBIX MPOAYKTOB AeIeHHS 00bIYHO KOHLIEHTPHPYETCS
BbIMapUBaHHEM H XPAHUTCH B BHIE KOHLIEHTPHPOBAHHOM >XHOKOCTH.
DTOT KOHLEHTPAT MOXET BNOCASACTBHH MPOATH BbilapHBaHHE HIH ObITH
npeobpasoBaH B (OpMy, MPHUTOIHYIO IS XpaHEHHA HJTH 3aXOPOHEHHS.

C) PacTBOp 4MCTOro HHUTpaTa MAYTOHHS KOHLEHTPHPYETCH M XPAHHTCS 1O
MOCTYIUJIEHHS Ha JaJibHEALLHe 3Tafbl TEXHOMOrH4YEecKoro mpouecca. B
YacTHOCTH, pe3epByapbl IS BbIEPKHBAHHSA HIH XpaHEHHS PacTBOPOB
MJYTOHHUSA KOHCTPYHPYIOTCS TAKHM 06pa3oM, YToObI H30€XaTbh CBA3aHHbIX
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3.5.

3.6.

C KPHTHYHOCTbIO NMPOOJIEM, BO3HHUKAIOUIHX B pe3yibTare U3MEHEHHUH B
KOHUEHTpauHu UK ¢dopMe JAaHHOro MoOTOKa.

CrieMa/IbHO TIpeaHa3HaYeHHbIe WM TMOArOTOBNEHHbIE pe3epByaphl s
BbIACP)XMBAHUS WIH XpAHEHHUs N5 MCNONb30BAHHS Ha YCTAaHOBKE IO
nepepaboTke 00JyyeHHOro TonaMBa. Pe3sepByapbl Qs BblAEPKHUBaHHUSA
HJIM XpaHEHH DOMXHbI 6bITh YCTOMYHMBBI K KOPPO3HOHHOMY BO3AEHCTBHIO
a30THOM KMCIOThl. PesepByapbl s BbIAEPXWBAHMS HIM XpaHEHMs
0ObIYHO U3rOTABINBAIOTCA U3 TAKMX MATEPHATIOB, K4K MaJ10Yr1epoaHCTbIE
HepXaBelolllue CTald, TWTaH MWIM LUPKOHMA MIH  [Opyrue
BbICOKOKAYeCTBEHHbIE MaTepHansl. Pe3epByapsi A1 BbIAEpXXKHBAHUSA HIH
XpaHeHHMs MOTYT ObITb CKOHCTPYMPOBaHbl TaKMM 00pa3oM, 4TOOBI HX
IKCMAyaTauuss M TeXHHYyeckKoe  OOC/Iy>XKMBaHHE  TPOM3BOGHIIHCH
AWCTAHLIHOHHO, H MOTYT MMETb CJIeAYIONIHE OCOOE HHOCTH C TOYKH 3pEeHHS
KOHTpONA 3a AAePHOA KPUTHYHOCTBIO:

1) OODHBIN PKBUBAJIEHT CTEHOK H/TH BHYTPEHHHX KOHCTPYKLIMHA paBeH
Mo MeHbillei Mepe 2%, IH60

2) UMJIHHIpHUYECKHE pe3epByapbl UMEIOT MAaKCMMAalbHbIA IHAMETP
175 mMm (7 monMoB), oo

3) NpAMOYTo/bHbIA UK KOJbLIEBOH pe3epByap HMeeT MAKCHMaJIbHY10
WHpHHY 75 MM (3 monma).

CHcTemMa KOHBEPCHHM HHTpaTa IUTyTOHHMS B OKCHJ
BBOJIHbBIE 3AMEYAHHUA

Ha 6obLIHHCTBE YCTAHOBOK M0 riepepaboTKe ATOT KOHEYHbI NMPOLIECC BKAIOYAET
KOHBEPCHIO PACTBOpAa HWTpaTa MJIYTOHHS B IOBYOKMCb MAyTOHHs. B uymcno
OCHOBHBIX Onepauuil 3TOro npouecca BXOAAT: XpaHEHHE M KOppPEeKTHPOBKa
MCXOIHOTO TEXHONOTHYECKOro MaTepHana, ocaXXaeHHe M pa3fefeHHe TBepaon
W XHIKOH ¢a3bl, NPpOKaJHBaHHe, OOpallleHHe C TMpPOAYKTOM, BEHTHASLHSA,
odnalleHue ¢ OTXOAaMH H yrpasieHHe MPOLIECCOM.

3aMKHYTbIe CHCTEMBI, CTIELHAIbHO NpeaHa3HayeHHble HAH NOAroTOBAEHHbIE 1A
KOHBEPCHH HUTpATAa MNJIYTOHHSA B OKCHI MJIYTOHHSA, B YACTHOCTH, 000pyIOBaHHbIE
TakHM 00pa3oM, 4yToObi 1130eXaTh AOCTHXKEHHS KPUTHYHOCTH U pagHaLIMOHHBIX
3¢deKToB, a TaKXe CBeCTH K MHHUMYMY OMacHOCTH, CBf3aHHbIE C
TOKCHYHOCTBIO.

CucremMa KOHBEPCHH OKCHJIA TUTYTOHHS B METAMLI

BBOJIHBIE 3AMEYAHHA

3TOT npoliecc, KOTOPbIA MOXeT ObiThb CBA3aH C YCTAHOBKOM MO nepepadoTKe,
BKJloYaeT (TOPUPOBAHHE IBYOKHCH TLIYTOHHMA, OOBIYHO ¢ TIpUMEHEHHEM

BbICOKOAKTHBHOIO pTOPHUCTOr0 BoJopoda, € uUelbio MNoJydeHHs ¢TopHia
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TUTYTOHMA, KOTOPBIA BMOCMENCTBMM BOCCTAHABIMBAETCA ¢ NOMOILLIO
METAJIMYECKOro KalbLIMA BbICOKOW YHCTOTHI OO0 MONYYEHHS METaNJIHYecKoro
NAYTOHUS M (PTOPHIA KAJILLMA B BUAE 1INNaKa. B 4yMcrno OCHOBHLIX onepauMi
O4HHOTO TMpolecca BXOOAT:  (PTOPMPOBAHHE (HanmpuMmep, ¢ TpPUMEHEHHEM
000pyJOBaHHA, CONEPIKALlero 6naropoaHbie MeTallJbl HITH PYyTEPOBAHHOIO UMH),
BOCCTAHOBJIEHME MeTalla (HallpuMep, ¢ IpUMEHeHHeM KepaMHUUYeCKHX THTIIEH),
BOCCTaHOBJ/IEHHE 111J1aKa, 0OpallleHHe ¢ MPOJYKTOM, BEHTHIIALMA, oOpallieHHe
OTX0IaMH H yiIpaBjieHHe TPOLIECCOM.

3aMKHYThIC CHCTEMBI, CTIELIMANbHO NpeaHa3HauyEHHbIE HIIH MOATOTOBJIEHH bIE AN
NMPOHU3BOACTBA METATMYECKOIO MNYTOHHA, B YaCTHOCTH, 060pYyIOBaHHbIE TAKHUM
oOpa3oM, 4TOObI H36eXaTh OOCTHXXSHHA KPHTHYHOCTH M palHaLMOHHbIX
3¢pdeKToB, a TAaKKE CBECTH K MHMHHMYMY OMacHOCTH, CBSI3aHHblE C
TOKCHYHOCTBIO.

YcTaHoBKH IS H3rOTOBJICHAS TOTUIMBHBIX 3JIEMEHTOB

"YcraHoBKa IS M3rFOTOBIIEHHS  TOIUIMBHBIX  3JIEMEHTOB”™  BKJIIOMAET
060pyn0oBaHHE:

a) KOTOpoe OOBIYHO HaXOOUTCHA B HEMOCPEACTBEHHOM KOHTAaKTe ¢
TEXHOMOTMYEeCKHMM MOTOKOM SEpPHOT0 MaTepHaia HJIH HEMOCpEACTBEHHO
00pabaTbiBacT €ro, MK XK€ ynpasiseT UM, HIH,

b) KOTOpOE€ repMETH3INPYET SNEPHBIA MaTeEpHall BHYTPH OOONOYKH.

9KCIIOPT

DKCMOPT BCero MHOXECTBa NMpeAMETOB [JIM YKa3aHHbIX BhIllle onepaLui oyzer
NPOHU3BOAHTLCA TONLKO B COOTBETCTBHM C mpouedypamMH PykoBogauinx
npMHUMNOB.  [IpaBUTENbCTBO PACCMOTPHT TaKXe TPHMEHEHHe Tfpoueayp
PykoBoOsSLIIMX MPUHLMIIOB B OTHOLIEHHUH OTAE/IbHBIX NMPEAMETOB WA Mo60N K3
YKa3aHHbIX BbILLIE oNepalHi, a TaKxXe 1A ApYTHX ornepaunH Mo H3roTOBJIEHHIO
TONNMBA, TaKHUX, KaK TIPOBEPKA LIEJOCTHOCTH 00010YKH HIIM repMETHYHOCTH H
OKOHYaTeJibHas 00paboTKa repMeTH3IHPOBAHHOrO TOIMJINBA.

YcraHoBKH A0S pasfieNneHHS HM30TONOB ypaHa H OOGOpYNOBaHHME, EKpoMe
aHAMTHYECKHX MPAGOPOB, CTICIHANLHO NpEHA3HAYEHHOE HIH NOArOTOBIEHHOE
VIS 3TOro

[peameTtsl 060pymoBaHHSA, Ha KOTOPble, KaK CYHTAaeTcs, PacrpocTpaHseTcs
3HaveHHe ¢pasbl "060pynoBaHHE, KPOME aHATHTHYECKMX NPpHOOPOB, CTIELIHATBHO
npefHa3zHayeHHOe MM TMOArOTOBJIEHHOE” M pasfesieHHs HM30TONOB ypaHa,
BKJIIOYaeT B ceos:
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S.1.

S.1.1.

l'a3zoBble HeHTPHAGYTH K Y3/bl K KOMIIOHEHTHI, CIENHANLHO NpEeNHa3Ha4YeHHbLIC
HITH NOATOTOBRICHHBIC IUIS HCIIONB30BAHUA B ra3oBhIX NEHTpHdYyrax

BBOJ'+:HiE 3AMEYAHHSA

lazorast ueHTpHdyra OOBIYHO COCTOHT H3 TOHKOCTEHHOTrO(biX) UMIHHOPA(OB)
auamMeTpoMm oT 75 MM (3 mormMa) mo 400 MM (16 n10MMOB) ¢ BEPTHKAIbHOMN
LUEeHTPANbHON OCBIO, KOTOpBbIA TIOMEIEH B BaKyyM H BpalaeTcs C BBICOKOM
OKPYXHOM CKOpocTbio nopsinka 300 M/cex mnn Oonee. i mMOCTHXEHHMS
00J1bLLION CKOPOCTH KOHCTPYKIIMOHHbIE MaTepHaNbl BpallaloIMXCA KOMIIOHEHTOB
JOJIXXHb!I MMETh BbICOKOE 3HAYEHHE OTHOWIEeHHS NPOYHOCTH K INIOTHOCTH, a
pOTOpHas cbopka H, cleqoBATENbHO, OTHEJIbHbIE €€ KOMIIOHEHTBHI IOJIXKHbI
H3rOTOBAATBCS C BLICOKOM CTEMEHbI0 TOYHOCTH, 4YTOObI paszbanaHc Obin
MHHMMaNbHbEIM. B OTIHYME OT IOpYrux LEeHTpU(YTr rasopas LeHTpudyra ons
o0OrailieHMd ypaHa HMeeT BHYTPH POTOPHOM KaMepbl Bpaluawluyiocsa(uecs)
neperopoaky(u) B ¢popMe IUCKa U HEMOOBHIXHYIO CHCTEMY NTOJa4yH U OTBOMA rasa
UF,. cocTtosiiyio rmo MeHblIeA Mepe M3 TpeX OTAeJIbHbIX KaHalnoB, Ba M3
KOTOPbIX COEOMHEHBI C JIONaTKaMH OTXOOMIUMMH OT OCH poTopa K
nepdepurHON YacTH POTOPHOM KaMepbl. B BaKyymMe HaxomHTcs TaKXKe psand
Ba>XHbIX HeBpalllalolKXCHd 3N1eMEHTOB, KOTOpble, XOTd W HMeKT o0cobyio
KOHCTPYKIIHIO, HE CJIOXKHbBI B U3rOTOBIEHHH H HE H3TOTOBIIAIOTCA U3 YHHKAIbHbBIX
MaTtepuanos. lleHTpHdYXHasd ycTaHOBKa, OIHAKO, TpebveT OGOIBLIOro YHMcia
3THX KOMIOHEHTOB, TaK YTO HX KOJHYECTBO MOIKET CIYXHTb BaXHbIM
HHIUKATOPOM KOHEYHOTr'0 MCNOJIb30BAHUSA.

Bpamiaionmecs XOMIIOHEHTBI

a) [TonHbie POTOPHbBIE COOPKH:

ToHKOCTeHHbIE LMIMHAPBI HIH PAI COSOHHEHHAKIX MEXAY COO0M TOHKOCTEHHbIX
UMIHHIPOB, M3rOTOBJEHHBIX M3 OOHOTO !il.: 60Jiee MaTepHasioB C BbICOKMM
3HaYeHHeM OTHOLUEHHMA TNPOYHOCTH K MNJOTHOCTH, YKa3aHHbIX B
MOSACHUTEJBHbIX 3AMEYAHUNAX K HacTodieMy pasgeny. CoennHeHHe
LUMJHHAPOB MeXXIy CO00M OCYIeCTBASETCS NPH NOMOLIN THOKHX CHIIBGOHOB HIIH
KoJiel, OrNMWcaHHbIX B yacTH S5.1.1. ¢) Huke. CoOpaHHbLIFI pPOTOpP HMeEET
BHYTPEHHIOIO(ME) Meperopodky(H) U KOHLeEBbie Y31bl, OMHCAHHbIE B YacTAX
5.1.1.d) n e) un2ke. OnHaKo NosiHas c60pKa MOXeET ObITb NOCTaB/eHa 3aKa3yHKY
B YaCTHYHO cOOBpaHHOM BHIE.

b) PoTopHbie TpyObI:

CrieunanpHO NpegHa3HayeHHbie HIH NMOATOTOBJIEHHbIE TOHKOCTEHHbIE LIMAHHAPBI
C TOMWHHOA CTEHKH 12 Mm (0,50 moiima) #AH MeHee, IHaMeTpoM OT 75 MM (3
monMa) no 400 MM (16 moiiMOB), H3roTOBJEHHbIE M3 OJHOTO WIH OoJee
MaTepHanoB, HMMEIOLIHX BbICOKOE 3HAaYeHHE OTHOWIEHHA TNPOYHOCTH K
nnoTHocTH, yka3auHbix B [TOSCHHUTE/IbHBIX 3BAMEYAHHA X k HacTosALeMy
paszeny. !
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C) Koabua uan cHibgOHbI:

KoMnoHeHTbl, cneunabHO nNpeJHa3HAYeHHblE MJIM TOOTOTOBJEHHbIE [
CO31aHNA MECTHOM Onopbl ANA POTOPHOH TPyObl HIIM COEQHHEHHMS pslda
pPOTOPHBIX Tpyd. CHibGdOHBI MPENCTaBASIOT COOOA KOPOTKHE LMIHHOAPbI €
TonMKHOA cTeHKH 3 MM (0,125 miorima) unu MeHee, guameTpoMm oT 75 MM (3
monMa) 1o 400 mMm (16 m10AMOB), HMEIOLLIMX OOMH rodp U H3TOTOBJIEHHbIE M3
OMHOro M3 MaTepHaloB, MMEIOLIMX BbICOKOE 3HAYeHHEe OTHOLIEHHS NMPOYHOCTH
K niaoTHocTH, yka3zaHHbX B [IOSACHHUTEJIBHBIX 3AMEYAHHUSAX «
HAaCTOSALLIEMY pa3aeny.

d) Ileperoponku:

KomnoHeHTsl B ¢opMe AUCKA auamMeTpoM OT 75 mm mo 400 mm (ot 3 nmo 16
IIOMMOB), cielidabHO NpeJHa3HaYeHHbIE WM MOArOTOBJEHHbIE VIS YCTAHOBKH
BHYTPH POTOPHOM TpYObl LICHTPHUAYTH C LIEJIbIO H30JHPOBATh BLIMYCKHYIO KAMEPY
OT TJIaBHOM pa3feNuTeIbHOA KaMepbl H B HEKOTOPBIX CyYasiX WA YAy4yileHHs
UHPKyNsALUHH ra3a UF, BHYTpH T'1aBHOA pa3delHTeNbHOM Kamepbl POTOPHOM
TpyObl M H3roTOBNEHHBIE M3 OIHOrO0 H3 MaTepHalioB, MMEIOUIMX BbICOKOE
3HayeHHe OTHOWIEHHWSA TPOYHOCTH K TMJOTHOCTH, YKa3aHHBIX B
NMOACHHUTEJIbHbIX 3AMEYAHHUAX K HacTosiemy pasgeny.

e) BepxHue/HHKHHE KPbILIKH:

KomnoHeHTbl B dpopMe AncKa qHameTpoM oT 75 mMm (3 mrorima) oo 400 mm (16
MI0AMOB), cTIeLIMaNbHO NpeJHa3HaYeHHble HIIH NC IFOTOB/IEHHbIE TAKMM 06pa3oM,
YTOOBI TOYHO COOTBETCTBOBATb JHAMETPY KOHLIOB pOTOPHO#M TpyOb! M 6naronaps
3ToMy yaepxuBaTh UF, BHyTpH ee. DTH KOMIIOHEHTBI HCNOJB3YIOTCSH st TOTO,
yTOO6BI MOANEPKHUBATD, YIEPKHBATD HIIH COAEPKATh B cebe KaK COCTaBHYIO HYaCThb
3JIEMEHTAa BepXHEro MORIUMITHHKA (BepXHSS KPbILIKA) MM CIYXXHUTb B Ka4eCTBe
HEeCYLIEH YacTH BpalUAIOLIMXCA 2MEMEHTOB 3NEKTPOABHraTeNst H 3E€MEHTOB
HHIKHETO MOAWMNHNAKA (HHIXKHAS KPbILIKA), U H3TOTOBJSIOTCS M3 OJHOrMo M3
MaTepHasioB, HWMEIOLIMX BBICOKOE 3HaYeHHME OTHOWIEHHUS TMPOYHOCTH H
maoTHocTH, YKazaHHbiX B [IOSICHHUTEJIBHbIX 3AMEYAHHUAX k HacTosilue My
pasgeny.

MOSICHHUTEJIbHbBIE 3AMEYAHHUS

Jlng BpawarouiMxcss KOMMOHEHTOB LEHTPHMYr MCMOAb3YIOTCSH clegylolime

MaTepHabl:

a) MAapTeHCHTHOCTApPEIOLIIHE CTaJIM, HMEIoLIHEe MaKCHUMAJIbHBIA Tpenen
NPOYHOCTH Ha pa3pbiB 2,05 x 10° H/m? (300 000 $byHT/KB. MIOAM) HJIH
bonee;

b) aJIIOMHHHEBbIE CT1J1aBbI, HMEIOLLIHE MAKCUMaJIbHbIMA NIpegen NPOYHOCTH Ha
paspbis 0,46 x 10° H/m? (67 000 byHT/KB. moiM) UK 6onee;

c) BOJJOKHHCTbIE  MaTepHanbl, TPHrogHble [UIS HCMOJAb30BaHHS B
KOMIO3HTHBIX CTPYKTYPax H UMeIollHe 3Ha4YeHUs yaeabHoro moayas 12,3
x 10° M unu 6onee 1 MakcHMasbHOrO YAEALHOrO Npejena NpoYHoCTH Ha
pa3poiB 0,3 x 10° nith 6onee U MaKCHMAIbHOTrO YyOeJbHOTO Mpeaena
NMpoyYyHOCTH Ha pa3pseiB 0,3 x 10° M unHn 6onee ("yaeabHbIA MOAYAL" - ATO
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monynb HOura B H/M® geneHHbln Ha ynenbHbll Bec B H/M®:
"MAKCHMAJIbHbIA YHOeNbHbBIA Tpenesl MPOYHOCTH Ha pa3pbiB” - 3TO
MaKCUMa/IbHbIF TIpefiel MPOYHOCTH Ha pa3pbis B H/M’, JeneHHbId Ha
yaenbHbIN Bec B H/M’.

5.1.2. CraTHYeCEKNE KOMIIOHEHTBI
a) [ToAIMNMHHAKY ¢ MATHUTHON MOOBECKOM:

CneuHanbHO TpefHa3HaYeHHble WA NMOArOTOBIEHHbIE MOMIIMMHUKOBbIE Y3IIbl,
COCTOSIIHe M3 KONbLIEBOr0 MarduTa, NoaBellleHHOro B 000MMe, colepxKallen
JeMndnpyouyio cpeny. Ob6orma usrotosnsercs U3 cronkoro Kk UF, MmaTeprana
(cM. TNOSJACHUTENBHBIE 3AMEYAHHUA Kk paspeny 5.2.). Marsur
COEGMHAETCS C TOMOCHBIM HAKOHEYHUKOM MAM BTOPbIM  MAarHWTOM,
yCTaHOBJ/IEHHBIM Ha BepXHEn KpblllIKe, ONIMUCAHHON B pa3aene 5.1.1. e).

MarHut MoXeT MMeTh ¢OpMy KOJIblla C COOTHOLIEHHEM MEXAY BHEIIHHM H
BHYTPEHHHM JHaMeTpaMH, MEHBILIWM MM paBHbIM 1,6:1. MarHdT MOKeT UMETh
dopMy, obecrieUnBarolyic HauyaibHyio npoHuuaemocts 0,15 Iu/m (120 000
eanHuy CI'C) unu 6osnee, HIKM OCTaTOYHYI0 HAMarHMYeHHOCTD 98,5 % nnu 6onee,
WM TIpOM3BeIcHHEe MHAYKLIMM Ha MaKCMMaNbHYI0 HanmpsAXeHHOCTh nons Gonee
yem 80 kIx/mM® (107 Tc.d). KpoMe O0O6bIYHBIX CBOWCTB MaTepHana,
HEOOXOAMMBIM TIPeIBAPMTENbHBIM YCIIOBUEM SIBJISeTCA OTpaHHYEeHME OYeHb
MasbIMU Jonyckamu (meHee 0,1 Mm 1an 0,004 o1ofiMa), OTKITOHEHHWSI MATHHUTHBIX
ocel OT TreOMETPHYEeCKHX OcCed HIH oOecneyeHHe OCOOOH TOMOTEHHOCTH
MaTepHasia MarHHTa.

b) [TomuHnHUKK/ geMndepsl;

CrneunanbHo TpegHasHayeHHble HMAH  TOATOTOBAEHHbIE  TIONIIMMHHUKH,
cofepXauide y3en ocb/YIUIOTHHUTEIbHOE KOJIbLIO, CMOHTHPOBaHHBI Ha
aemMndepe. Ocb 06bIYHO NpecTaBisieT COGOM Bayn M3 3aKaJeHHOM CTalH ¢
ONHMM KOHLOM B c¢dopme nonycdepbl, H CO cpelcTBaMH TNORCOEAHHEHHS K
HHXXHEH KpbILIKE, OonKcaHHOM B pasgene 5.1.1. e), Ha gpyrom. Ban, omgHako,
MOXET ObITb COEAMHEH C rMAPOAHHAMHYECKMM NogMNHUKOM. Konbllo HMeeT
dopMy TabneTky ¢ nonaychepruyeckuM yriaybaeHHeM Ha OHOM TMOBEPXHOCTH.
ITH KOMMOHEHTBI YacTO MOCTABAAIOTCA OTAENbHO OT gemndepa.

<) MonekyasipHble HACOCHI:

CneuuanbH0 MNpegHasHayeHHble MJIH  TNOATOTOBAEHHBIE LIMIMHAPBI €
BLITOYEHHLIMH HNH BbiZaBJeHHBIMH BHYTPH CNHPaJbHbIMM KaHaBKaMH M C
BbICBEPJEHHBIMH BHYTPH OTBEPCTHAMH. THNOBBIMM pa3mepaMH SBNAIOTCH
cieqyooline: BHYTPEHHHMA auameTp oT 75 MM (3 monma) mo 400 MM (16
II0HMOB), TOJIUMHA cTeHKH 10 MM (0,4 gioAma) nny 6onee, ¢ WIHHOA, pasHoM
naHameTpy WiH 6onbie. KaHaBky 06bIMHO MMEIOT NPAMOYToObHOE NONEpeYHOe
ceyeHHe M ray6uHy 2 mm (0,08 mofimMa) uiH 6onee.
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5.2.

d) Ctatopbl IBHraTeneH:

CneunanbHO TpeIHa3HA4Y€HHbIE MK TNOATOTOBJIEHHbIE CTATOPbl KOJILLIEBON
dopmbl a1 BBICOKOCKOPOCTHBIX MHOrodaziiblX TrHUCTEPe3HCHBIX (KIH
PeaKTHBHbIX) DJIEKTPOABHIraTeNIed NEpeMeHHOro ToKa A1 CHHXPOHHOM padoThl
B YCIOBHSX BakKyyma B aManasoHe d4actoT 600-2000 't u B 1guMana3oHe
MouHoctenn 50-1000 BA. CraTtopbl COCTOST M3 MHOrogasHbIX OOMOTOK Ha
MHOTOCJIONHOM XeJle3HOM CepACYHHKE C HH3KMMHU NOTEPSAMH, COCTABIEHHOM M3
TOHKHX MNACTHH, 06bIYHO TOMWMHON 2,0 MM (0,08 mroiiMa) HIIH MeHee.

e) Kopnyca/npueMHHKH LeHTpUDYTH

KOMMOHEHTHI, creuranbHO TMpenHa3HayeHHble WAW TIOArOTOBJIEHHblE 1A
pa3MellieHHs B HMUX COOPKH pPOTOpPHOM TpyObl rasoBom uewrpucdyru. Kopnyc
COCTOMT M3 XeCcTKOro HHWIHHIPA ¢ TOMIMHOA cTeHKH 10 30 mm (1,2 mronma) ¢
NPELH3NORHO 00pabOTaHHBIMM KOHLAMH IJIS YCTAHOBKHM MOMUIMIHHKOB M C
OOHHMM WIIM HECKONbKMMH (laHUaMH Is MOHTaxa. OO6paboTaHHble KOHLbI
napajyielbHbl APYr OPYTY M NMepneHAMKYISApHbI MPOAOAbHOA OCH LHMJIMHIApPA B
npeaenax 0,05 rpanyca unu MeHee. Koprnyc MOXeT Takxe NpeacTasiiaTb CO60M
KOHCTPYKLIMIO AYEHCTOrO THNA ONA pa3MeLlleHNS B HeM HECKOJIbKMX pPOTOPHBIX
Tpy6. Kopnyca U3roTasianBaloTcs U3 MaTepHajos, KOppo3niHO-cTOMKHX K UF,,
WM 3aWHILEHbl ITOKPbITHEM K3 TaKHX MaTEpHAaNoB.

f) JloBylIKH:

CneunanbHO TpeaHa3HayYe€HHbIE MJIM TOArOTOBJEHHbIE TPYOKH BHYTpPEHHHM
avameTpoM 1o 12 mm (0,5 miorimMa) g ussneyeHnd raza UF, n3 poTopHO# TpyObl
no Metony TpyOku IluTo (T.€. c OTBepcTHEM, HanpaB/ieHHbIM HAa KPYTOBOM MOTOK
rasa B pOTOpHOH Tpybe, K npUMepy, NMOCPEOCTBOM M3ruda KOoHUA paaHalibHO
pacnonoXeHHOH TpYOKH), KOTOpble MOXKHO MPHUKPENHTD K LIEHTPaIbHOA CHCTEME
u3B/eYeHUs rasa. TpyOKuU M3roTOB/IEHbI H3 MaTEPHAJIOB, KOPPO3HHHO-CTOMKHX
K UF,, HIH 3alimiieHs! NOKpbITHEM H3 TaKMX MaTepHaloB.

CnemManbHO TmpefHa3HadYeHHbie HIM TOATOTOBJNCHHBIC BCIOMOraTe/IbHbiC
CHCTeMbl, O0OOpyfiOBaHHE H KOMIOHEHTHl IS HCIONb30BAHMN Ha
ra3oleHTpHdYXHOA yCTaHOBKE N0 060ramenHIo

BBOIOHbIE 3AMEYAHUSA

BcrioMorateapHble cHcTeMbl, 060pyA0BAHHE H KOMIIOHEHTBI ra30UeHTPHPYKHOA
YCTAHOBKM 10 0O60raileHHI0 MNpeacTaBasdioT co00# CHCTEMbl YCTaHOBKH,
Heob6xoaumble Wis nogayn UF, B UeHTPHYTH, 415 CBA3H OTAE/IbHbIX LEHTPHDYT
Mexay co6oi ¢ ueblo 06pa3oBaHMA KackaloB (HIH CTYTIEHeR), YToObl AOCTHYD
6oJsee BbICOKOro oborameHHsS M H3Baeys "npoaykT” u "xBocthl” UF, 3
UeHTPHpYT, a TakxKe 000pyRoBaHHe, HEO6XOAMMOE [IJisi NpHBEAEHNS B IEeACTBHE
UEHTPHDYr MAH WIS ynpasieHHs yctaHoBkod. OObMHO UF, Hcnapsercs U3
TBEpObIX BELIECTB, MOMELLUEHHBIX BHYTPH TOHOrpeBaéMbIX aBTOK/1aBOB, H
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5.2.1.

5.2.2.

NnoaaeTcs B ra3ooopa3Hon popme K LeHTpHUdYTaMm yepe3 CHCTEMY KOIEKTOPHBIX
TpyoOTpoBoA0OB Kackana. “[IpoaykT™ # "xBocTbl” UF,, mocTtynawowiuye H3
UeHTPH YT B BHOE Ta3000pa3HbIX TOTOKOB, TaKXE TIPOXOAST yepe3 CHCTEMY
KOJIIEKTOPHBIX TPYOONPOBOMOB KACKAAa K XOJIOAHBIM J0BYLIKaM (padoTalonAM
npu Temmneparype okono 203° K (-70°C)), roe oOHM KOHIEHCHPYIOTCS H 3aTeM
NMOMEIUATCS B COOTBETCTBYIOLLIME KOHTEHHEPHL! ONA TPaHCTIOPTHPOBKH WIH
XxpaHeHMsi. Tax xaK YCTaHOBKa M0 OOOrasll€HHI0 COCTOMT M3 MHOTHX TbiCHY
ueHTpudyr, coOpaHHBIX B KackKadbl, CO31al0TCH MHOTOKH/JIOMETPOBbIE
KOJNEKTOPHbIe TpyOGOINMpOBOAbl KACKANOB C ThICAYAMH CBApHbBIX ILIBOB, NIpHYEM
cXeMa OCHOBHOM YacTH HX COEOMHEHHMH MHOTrOKpaTHO TIOBTOPAETCA.
OoopynoBaHHe, KOMTIOHEHTBI K CHCTEMbl TPYOGNPOBOMOB H3rOTOBISIIOTCH C
coOaoNeHHEM BbICOKHMX TPeOOBaHHM K BAKYYM-TIIOTHOCTH H YHCTOTE 0OPabOTKH.

CHcTeMbl OJaTA/cACTEMEI OTBOAA "mpoaykETra” B "xsocros”

CneuHanbHO nMNpeAHa3HayeHHble HAH TOATI'OTOBAEHHBIE TEXHOMIOIHYECKHE
CHCTEMDI, BKIOYas:

MUTalO0He ABTOK/1aBb! (HJIH CTAHLIMH), HcIoab3yemble s noaayn LIF, B
Kackafbsl ueHTpudyr npu aasiaeHuH go 100 kIla (15 byHT/KB. OI0AM) H
NpH CKOPOCTH | Kr/4 NI Oonee;

aecyonumaropbl (MAM  XOMOOHbIE JIOBYLUKH), HCTONb3yeMble 1A
BbiBegeHus UF, M3 kackagoB npu gasneHnn o 3 klla
(0,5 dynt/xs.monm). JlecybnumaTtopsbl crioco6Hbl oxnaxaparscs go 203°
K (-70°C) n HarpeBarbcsino 343° K (70°C);

CTaHUMH "npolykTa" H "XBOCTOB", Hcnoiab3yemsle mias otsoga UF, B
KOHTEAHEephI.

DTa yCTaHOBKa, 060pynoBaHMeE H TPyOONPOBOAbI MOMHOCTBIO H3rOTOBISIOTCS U3
marepuanos, ctodkux K UF,, unu dyrepytorca nmu (cM. [TIOSSCHHUTEJIBHBIE
3AMEYAHMHS x manHoMy pasmeny) ¢ cobniogeHHeM BbICOKHX TpeOOBaHHM K
BAKYYM-TJIOTHOCTH H YHCTOTE 06pabOTKH.

MaumHHble CHCTEMBI KOJUIEKTOPHBX TPYGOMPOBOROB

CrnieunanbHo npenHasHayeHHble MJTH NOArOTOBEHHbIE CHCTEMbI TPYOOTIPOBONOB
n KOJIeKTOpoB ans yaepxkaHuss UF, BHYTPH UeHTpHbYXHBIX KacKamoB. 3Ta
ceTb Tpy6oOnpoBogoB OOBIYHO TMPEACTaBASET cOGOH CHCTEMY C "TPOMHbLIM"
KOJITIEKTOPOM, W Kaxknasi LeHTpHdyra coeaMHeHa ¢ KaXabiM M3 KOJJIEKTOPOB.
CnenoBatenbHO, cXeMa OCHOBHOM 4YacTH HMX COeOHHEHHMS MHOTOKpaTHO
nostopsercd. OHa MOAHOCTBIO H3roToBAseTCH U3 cTokuX K UF, MaTepHnanos
(cm. TIOSICHHUTEJIBHBIE 3AMEYAHHUA « Hacrodwmemy pasgeny) c
co010IeHHEeM BbICOKHX Tpe6OBaHMi K BAKYYM-TNIOTHOCTH H YHUCTOTE 06pabOTKH.
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5.2.3.

5.2.4.

Macc-cnekTpoMeTpbl/ HOHHbIe HCTOYHHKH s UK

CnieudanbHO rnpedHa3HaYeHHble MM TOATOTOBJIEHHbIE MAarHUTHbIE WIH
KB4ApYIoJibHble MAaCC-CNIEKTPOMETPbI, CIIOCOOHBIE NPOU3BONMTDL NPAMON 0TOOP
npoo nogaBaeMoOM Macchi, "TMIPOAYKTA" HJH "XBOCTOB” M3 razoBbix notokos UF,
H objanaroulie NnojaHbIM HabG0pOM CleYIOLKHX XaPaKTEPHCTHK:

1. YnenbHas pa3pelnaroinas Cnoco6HoOcTh No Macce cBbiluie 320;

-9

HoHHbIE MCTOYHHKH, HM3TOTOBIEHHbIE U3 HHXPOMAa HIIH MOHENS, WIH
¢byTepoBaHHble HMH, HIH HHKETHPOBAHHbIE,;

3. HoHH3aUNOHHbIE HCTOYHHKH ¢ 60MOApIHPOBKON 3NEKTPOHAMM;

4. KonnekTopHas cHcTeMa, NpHrogHas s M30TONHOTO aHaIM3a.
IHpeobpa3oBaTend 9acToTH

[lpeoOpasoBaTeny 4YacTOThbl (TakXXe W3BECTHbie KaK KOHBEPTOPbl WM
HHBEPTOPbI), CTIELHAJILHO NpeAHa3Ha4Y€ HHblE HIIH NOArOTOBJEHHbIE AN MUTAHUA
CTaTOpPOB [BHraTenen, omnpegeneHHbIXx B moanyHkre 5.1.2. d), mnaM yacTh,

KOMIOHEHTbI U NoAc6OPKH TaKMX NpeoOpa3oBaTenei 4acToTwl, obnamaromme
NOJHBIM HaBOPOM CNEAYIOIIUX XapaKTEPHCTHK:

l. MHuorodasHbiin Bbixon B AHanasoHe ot 600 qo 2000 Fu;

2. Bbicokasi cTabHAbHOCTD (CO cTabunM3auuen yacrorsl aydie 0,1%);
3. Hu3kune HennHerHble HCKaXEeHHS (MeHee 2%);

4, Kna csoite 80%.

NOACHUTENBHBIE 3BAMEYAHHU S

[lepeuncaeHHoe Bbille 060pYIOBaHHE BCTYNAET B HEMOCPEACTBEHHbIH KOHTAKT
¢ TexHonoruyeckuM rasom UF, Mny HemocpencTBeHHO ymnpasiseT pabGoron
UEHTPHdYT U POXOKIACHUEM rasa OT UEHTPpHUhYTH K LIECHTpHdYTe M U3 KacKada
B Kackaf.

Cronikne k¥ UF, MaTepuanbl BKAIOHAIOT HEPXKABLIOWIYIO CTajib, aNIOMHHHM,
aJIOMHHHMEBbIE CTIJIaBbl, HHKENb UM CNIaBbl, cogepxaliune 60% 1 6onee HHKeNs.
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5.3.

5.3.1.

5.3.2.

CnelHanLHO NpeHA3HAYEHHBIC HIH MOATOTOBJICHHBIC COOPKM H KOMIIOHEHTB!
JUIS HCIIONb30BAHUA MPH razopmddy3HoHHOM O0OraImeHAn

BBOJHBIE 3AMEYAHHA

Ilpy raszoandody3HOHHOM MeTode pa3delieHHss H30TONOB YypaHa OCHOBHOM
TEXHOMOTHYECKON CcOOpPKOM ABIAETCHA CNeUHalbHbIA MOPHCTLIA
razoandy3HoHHBIA 0apbep, TEMI00OMEHHHUK IS OXJIAXICHHA ra3a (KOTOpbiA
HarpeBaeTcs B MPOLIECCe CXKATHA), VIJIOTHUTE/bHbBIE K/IarlaHbl H PErYIHpYIOILME
KJanaHel, a TaKXe TpyoonpoBOMdbI. ITockonbKy B ra3zoanddy3sHOHHOA
TeXHOJOrMH Hcrnonab3yercs wectidTopuctein ypaH (UF), Bce 060pynoBaHue,
Tpy6ONpOBOAbl U MOBEPXHOCTH M3MEPHTENbHBIX NPHOOPOB (KOTOPbIE BCTYNAIOT
B KOHTA4KT C ra3oM) OOJXKHbl H3rOTaB/IMBATBCH M3 MATEPHAJNIOB, COXPAHSAIOLIHX
cradunpHocTb npu KoHTakTe ¢ UF,. T'azonnddy3ncHHas ycraHOBKa COCTOMT H3
psiaa TaKHX COOPOK, TaK YTO MX KOJIMYECTBO MOKeT ObITh BaXXHBIM NOKa3aTelleM
KOHEYHOro MpeqHa3HaYeHHd.

Fazomddy3snoHHbie 6apbepbl

a) CrneuHanbHO NpeaHasHa4yeHHbIe UM MOArOTOBJIEHHbBIE TOHKHE, MOPHUCTbIE
buapTpel ¢ pasmepom nop 100-1000-A (aHrcrpeMm), TOJIIMHOA 5 MM
(0,2 oionma) UM MeHbllle, a ans TpyouaTbix GopM AHaMeTpoM 25 MM
(1 a10AM) MJIM MEHbLLE, U3TOTOBJIEHHbIE U3 METANJIHYECKHX,, MOJTMMEPHbIX
WJIM KepaMHYECKMX MATepHaNoOB, CTOMKHX K KOPpO3HH, Bbi3biBaemon UF,,
n

b) CMeuranbHO MOArOTOB/IEHHbIE COEAUHEHHMS WIM TIOPOIUKH 1A
M3roTOBJEHHS TakKUX &uabTpoB. TakHe COEOWHEHHS W TOPOINKH
BKNIOYAIOT HUKENb WM crinasbt, cogepxamme 60% uau 6onee Hukens,
OKHCb amoMHHHS WM crorkHe K UF, nonaHoctbio ¢TOpHpOBaHHbLIE
yrieBOOOPOIHbIE MOJUMEPBI C YHUCTOTON 99,9% una Gonee, pa3MepoM
yacTul MeHee 10 MKM M BbICOKOH OHOPOAHOCTBIO YACTHIL 1O KPYMHOCTH,
KOTOpble CHNeuHanbHo MNOArOTOBAEHbl I8 H3TOTOBJAEHUSA
ra3oaHd¢y3sHOHHbIX GapbepoB.

Kamepn muddy3opos

CneusaJbHO  ripeAHasHayeHHbie MWAM  TMOArOTOBIAEHHBIE  repMeTHYHbIE
UMIMHOPHYECKHE COCyAbl auametrpoMm 6Gonezs 300 MM (12 A1oAMOB) ¥ MJIMHOM
oonee 900 MM (35 BIOAMOB), MK IPSMOYTOJIbHBIE COCYAbI CPABHHMBIX pa3MepoB,
MMeloLMe OOHH BNYCKHOM M Ba BBIMYCKHBIX NaTpyOKa, NMAMETP KaXIOro u3
KoTOpbiX OoJiee 50 MM (2 mofMa), 119 NOMelIeHHS B HUX ra30quddy3HOHHbIX
0apbepoB, U3roToBIEeHHbIE U3 CTORKNX K UF, MaTepHanos UK NOKPbITbIE UMH,
W npegHa3HayeHHbIe NS YCTAHOBKM B TFOPH30HTAJbHOM HMIH BEPTHKAJIbHOM
NONOXKEHHH.
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5.3.3.

5.34.

Kommpeccopbt ¥ ra3ofyBKn

CrnieunanbHO npeaHa3HayYe€HHbIe WK NMOArOTOBJIEHHbIE OCEBbIE, LEHTPOOEXHbIe
HITH 00 BEMHBIE KOMIIPECCOPBI, HITH TA300YBKH C NPOHU3BOAMTEIBHOCTBIO HA BCOCE
1 M’/muH nin 6onee UF, ¥ ¢ naBneHHeM Ha BbIXode J0 HECKONbKHX coTeH Klla
(100 dyHT/KB. DIOAM), TPETHA3HAYEHHbIE I JONrOBpeMEHHON 3KCIIyaTaluuy
B cpene UF, c anekTpoaBuraTeneM cOOTBETCTBYIOLIIE R MOIHOCTH UJIH 6€3 Hero,
a TakK>XXe OTIelbHble COOpPKM TaKHX KOMIIpeccopoB M Tra30OyBOK. ITH
KOMIIpeccopbl M ra3omyBKM HMEIOT mnepenan naeieHus oT 2:1 go 6:1 u
N3rotaB/luBaioTcs U3 cToMKMX K UF, MaTepHanoB UaH NMOKpPbITHI UMH.

YiuioTHEHHA BpaIAIONIHXCH BaJIOB

CrneuranbHO NMpegHa3HaYeHHbIe WM MOATOTOB/EHHbIE BAKYYMHbIE YIIIOTHEHHS,
yCTaHOBJIEHHbIE Ha CTOPOHE MOJAa4Yy M Ha CTOpOHE BbIX0aa /IS YIIJIOTHEHH S BaJla,
COEIMHAIOLLETO POTOP KOMIIpEccopa MM rasodyBKH C MPHBOAHBIM ABUraTes1EM,
C TeM 4TOObl 0OecrneyYdMTb HANeXHyH TrepMeTH3alHio, TNpenoTBpallaoulyio
HaTeKaHHe BO3dyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa MJIM ra3ofyBKH,
kotopasi HanonHeHa UF,. Takue ynnoTHeHMS OObIYHO MPOEKTHPYIOTCH Ha
CKOpPOCTb HaTeKaHHUs 6ydepHoro raza meHee 1000 cM’/muH. (60 moAM’/MHH.).

5.3.5. Tennoo6menHMKH ans oxnaxpenns UF,

CneunanbHO npegHa3HAYeHHble WKW TOACOTOBJIEHHBIE TEMJIOOOMEHHHKH,
H3rotos/ieHHble M3 cToAKMX K UF, MaTtepHanoB uaM NOKpbITble MMH (33
MCKIIIOYEHHEM HEpPIXKaBEIoWler CTalH), MM MEOblo, HIH NI00bIM COYeTaHHEM
3THX METAIJIOB M paccYnTaHHble HA CKOPOCTb M3MEHEHHA [OaBNEeHMH,
onpeaensiomero yreuky, MeHee 10 Ila (0,0015 byHT/KB. mIOAM) B yac MpH
nepenage gasnedns 100 kIla (15 ¢yHT/KB. O10MM).

CneuManbHO TNpegHA3HAYEHHLIE WIH TNOATOTOBJICHHBIC BCIIOMOTATE/bHbIC
CHCTeMbl, 00OpymOBaHHE H KOMIIOHEHTBI JUIS HCIIONL30BAHHA TpH
rasomaddy3HoHHOM 06oTaAMEHAN

BBOIOHbIE 3BAMEYAHHA

BcniomoraTtenbHble  cHCTEMBbI, O0OOpydOBaHWE M  KOMITIOHEHTbl 1A
ra3ogud P y3nGHHBIX YCTAHOBOK MO 000rallieHHIO NpeacTaBAAoT CO00M CUCTEMBI
YCTAaHOBKH, Heobxoanmblie ans nogaun UF, B razognddysnoHHyto cO60opKy, aas
CBSI3W OTOENbHBIX COOPOK Mexay cofol M 00pazoBaHMs KacKafoB (MJIH
CTyrneHed) ¢ UEbIo MOCTENEHHOr0 JOCTHXEHHU 0onee BHICOKOTO 060ralleHHus
v H3BieYeHHus "mpoaykta” U "xBoctoB” UF, U3 and¢y3HOHHBIX KacKagos.
BBHIy BICOKOMHEPUHOHHBIX XapakTepHCTHK OHbdY3HOHHBIX KacKamoB no6oe
npepoiBaHHE HX paboTbl, 0COOGEHHO HMX OCTaHOBKA, MPHUBONAT K CEPbe3HBIM
nocneacTBuaM. CrnenoBaTeNbHO, Ha ras3ognddy3HOHHOR YCTAHOBKE BaXXHOe
JH4aYeHHEe HMEIOT CTPOroe M TOCTOSHHOE ToAnepsKaHHe BaKyyMa BO BCeX
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54.1.

5.4.2.

TEXHOJIOTHYECKHX CHCTEMAX, aBTOMATHYECKas 3alIMTa OT aBaPMA H TOYHOE
4BTOMATHYECKOE PETyJIMpOBaHHE TIOTOKA ra3d. Bce 9TO mnpMBOOMT K
HEOOXOOMMOCTH OCHALLIEHHS YCTAHOBKHM OO/BbIUMM KOJHYECTBOM CMELHAIbHbIX
M3MEPHTENBHSIX, PETYHPYIOLMX H YNPABNIAIOWMX CHCTEM.

OobiuHo UF, McnapseTcd M3 UMAHHIPOB, NOMELLICHHBIX BHYTPH aBTOK/I4BOB, H
nogaeTrcs B ra3oobpasHonm ¢opMe K BXOOHbBIM TOYKaAM 4epe3 CHCTEMY
KOJMNEKTOpHbBIX TpyobonpoBOMOB KacKaja. "TIpogykt”™ n “"xBoctbl” UF,,
NOCTYTAIolHe M3 BBIXOAHBIX TOYEK B BHAE ra3oo0pa3HbiX MOTOKOB, NMPOXOAAT
yepe3 cHUCTEMY KOJLUIEKTOPHBIX TPYOOIpOBOOOB KacKalia JM60 K XOJIOOHbIM
NOBYLLIKaM, IH60 K KOMIPECCOPHBIM CTAHLKAM, TIe ra3ooopasHbuig notrok UF,
CKHMXKAaeTcd M 3aTeM MOMelllaeTcs B COOTBETCTBYIOIIME KOHTEHWHEpbl s
TPAHCTIOPTHPOBKH MM XpaHeHHA. [lockonbky rasoguddy3noHHas yCTaHOBKd
no ooOoraleHHIo HMeeT OOoNbllLOE KONHYECTBO rasoaMddy3noHHBIX cOOpOK,
coOpaHHBIX B KacKaabl, CO3Jal0TCHd MHOTOKHJIOMETPOBbIE KOJIJIEKTOPHbIE
TPYOONpPOBObI KACKAIOB C ThICS{4aMH CBAPHBIX LBOB, MPHYEM CXEMa OCHOBHOM
YacTH HX COeNHHEH Wt MHOFOKpaTHO nosTopsieTcst. O60pyaoBaHHEe, KOMITOHEHTDI
H CHUCTEMbl TpyOONpOBOLOB H3TrOTOBJAIOTCA C COOMIOmEHMEM  BBICOKHX
TpebOBAHHA K BAKYYM-TUIOTHOCTH M YHUCTOTE 0OpabOTKH.

CHcreMbl T0JjaYH/CHCTEMBI OTBOJIA ""MpOyKTa" H "XBOCTOB"

CneuManbHo mnpelHa3HauyeHHble MIM MOArOTOBJIEHHbIE TEXHOJOTHYECKHE
CHUCTeMDBI, CIOcoOHbIe paboTaTh npH gasiaeHHAX 300 klla (45 ¢yHT/KB. OA10AM)
WM MeHee, BKoYas:

[IMTaIOLLIMe aBTOKJABbl (MM CHCTEMbI), Hcroab3yeMble 1 nogaur UF,
B razonnddy3moHHbIe KacKalbl;

gecyOnuMaTopbl (MIM  XOJIOAHbIE JIOBYWIKH), HCIOAb3yeMble 115
sbisefieHnst UF, u3 razoanddy3noHHbIX Kackaios;

CTaHUMH oxHxeHusd, rae UF, B rasoobpazHon ¢dopMe M3 Kackaga
CXKHMaeTcs M oxniaXKgaeTcs 00 XHIOKOTO COCTOSHMS,

CTaHUMM "TIPOAYKTA" MM "XBOCTOB", MCMOAb3YeMble I 3alONHEHHSA
koHTeHepos UF,.

CHcTeMbl KOJUICKTOPHBIX TPyOONpOBORAOB

CrneuuanbHO NpeaHasHaYeHHbIE MM NOArOTOBAEHHbIE CHCTEMBI TPY6ONPOBOIOB
H cUCcTeMbl Konnekropos ans yaepxaHus UF, BHYTpH rasonuddy3nOHHbIX
KackafoB. JTa ceTb TpyOOMmpoBOAOB OObIYHO MpENCTaBASET cOOOA CHCTEMY C
"IBOMHBIM" KOMJIEKTOPOM, M KaxXjgas fA4yedka coelHHEHa C KaXibiM H3
KONJIEKTOPOB.
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5.4.3.

5.44.

5.4.5.

BakyymMHBE CHCTEMBI

a) CneuManbHO TNpegHasHauyeHHble MM TIOATOTOBJIEHHbIE  KpYMHblE
BaKYYMHbIE MarucTpaiH, BaKyyMHble KOJIIEKTOPbI H BAKYYMHbIE HacOCh!
MpON3BOJMUTENLHOCTBIO 5 MY /MHH. (175 yT’/MHH.) HIIH Gonee.

b) BakyyMHble HacocCbl, CHeUHalibHO MNpegHa3HayeHHble N padoThl B
conepxauwen UF, atMochepe U H3rOTOBNIEHHbIE W3 ATIOMHHHUS, HUKENS
HIIM CIIABOB, coaepKalux 6oaee 60 % HUKENS UK MOKPbIThIE HMH. DTH
HA4cOChl MOTYT ObITH MM POTAUMOHHBIMH, HMIH NOPLUHEBBLIMH, MOTYT
HMETDb BbITECHSIOINE U PTOPHUCTOVIIEpOAHDbIE YVIUTOTHEHHA, a TaKXe B
HHUX MOTYT NPHCYTCTBOBaTb CeLINaibHbie paboune XKHIAKOCTH.

CrnenanbHbie CTONOPHLIE H PErYIRPYIONIAE KalaHbl

CrieHaJIbHO  TIpeJHa3HavyeHHble MM  TIOArOTOBIEHHbIE  pYyYHbI€  MIH
4BTOMaTHYECKHE CTONOPHBIE H PEryJHPYIOLLHE KilanaHbl CHIbOHHOIO THMa,
u3rotoBieHHble M3 ctokux K UF, maTepnanos, guamerpoM ot 40 go 1500 mm
(1,5 no 59 mioAM) 4718 ycTaHOBKM B OCHOBHBIX M BCIIOMOraTelbHBIX CHCTEMAX
ra3ogncdhdby3HOHHBIX YCTAHOBOK 110 000TaIlIeHHIO.

Macc-cniekrpoMeTpbl/HOHHbIe HCTOYHHRKH Ui UF,

CneunanbHo npegHa3HauyeHHble MM TOATOTOBJIEHHblE MarHMTHbie MIH
KBaJApyno/ibHble MacC-CMIEKTPOMETPbI, CIIOCOOHDbIE MPOM3BOIHTDL NPAMOMN OTOOP
npoo nonasaeMom Macchl "MpoAyKTa™ MM "XBOCTOB" M3 ra3oBbix noTokos UF,
¥ o0Onagaiouime MOJHLIM HaOOpPOM CIERYIOLINX XapaKTEePUCTHK:

I. YnenwHasg paspeuiaiolias crnocoOHOCTh MO Macce cBbile 320;

2. HoHHbIE HMCTOYHMKHM, H3rOTOBJIEHHbIE H3 HHUXpOMa HJIH MOHENA, MU
¢ yTepoBaHHblE HMH, MJIH HUKETHPOBAHHbIE;

3. HoHU3aUMOHHbIE HCTOYHHKH ¢ 60MOapIMPOBKOMA INEKTPOHAMH;

4, KoanekropHast cHcteMa, NMpHrogHas I H30TOMHOrO aHalu3a.

NNOACHUTENbLHLIE 3AMEYAHUS

IMepeuncneHHoe Bblille 0OOpPYNOBaHHE BCTYTAeT B HEMOCPEACTBEHHbIA KOHTAKT
¢ TexHonornyeckMM razom UF,, 7u060 HemocpeacTBEHHO pEryiMpyeT MoTOK B
npegenax Kackada, Bce mMoOBEpXHOCTH, KOTOpble BCTYNAlOT B KOHTAaKT C
TeXHOJOTHYECKHM Ta3oM, LeJHKOM H3roTaBnmeaiotTct H3 cToMkux K UF,
MaTepHalioB WM NOKpbIBAOTCH MMH. [ns uened pasnenoB, OTHOCSLLUHMXCSH K
razoondpdy3nmoHHbIM  yCTPOHCTBAM, MaTepHalibl, CTOAKME K KOPPO3HH,
sb13biBaeMoit UF,, BK/TI04a10T HepKaBerollyio cTalb, aliOMHHHA, aNlOMHHHEBbBIE
CnjiaBbl, OKHCb aJIIOMHHHS, HUKEb HIH CIIaBbl, cogepxkaiumne 60% uamn 6onee
HUKeENS, a Takxe cronkne K UF, MofMHOCTbI0O GTOPHPOBAaHHbBIE YTNIEBOXOPOAHbDIE
NMoJUMEPpBI.
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5.5.

5.5.1.

CneuManbHOo npeHa3HaYeHHbIE HITH NOATOTOBACHHLIE CHCTEMBI, 060pyIOBaHHE
H KOMIIOHEHTH! IS HCHNOJb3OBAHMA Ha YCTaHOBKax aspOAHHAMHYECKOro
oborameHnA.

BBOIJHbIE 3AMEYAHHUA

B mpoueccax aspomMHaMHuyeckoro obtorauieHHs cMmech rasoo6pasHoro UF, u
JerKoro rasa (Bomopod W/H TejJHH) CXHMAeTCd M 3aTeM TPOMycKaeTcs yepes
pasgeNfgiollNe 3IEMEHTbI, B KOTOPbIX H30TONHOE pa3fejieHHe 3aBepluaeTcs
NOCPENCTBOM TMOJYYEHHS OOJbIIMX LEHTPOOEXHBIX CHA MO TeOMETPHH
KPHBOJIMHEAHON CTEHKH. YCMelWHo pa3padoTaHbl 4Ba Mpolecca 3TOro THMA:
npoiiecc COMIOBOTO pa3felieHHsA U Mnpolecc BUXpeBOoN TpPyokH. JIna oboux
npoleccoB OCHOBHBIMH KOMMOHEHTAMH KacKaga pasfejieHus ABIsioTCs
LUMIKHAPHYECKHE KOpnyca, B KOTOPbIX pa3MElleHbl creiuanbHbie
pa3feNMTeNbHble 3JEMEHTH (comja MK BHXpeBble TpyOKH), Tra3oBble
KOMIpeccopbi H TEMNIOOOMEHHHKH LIS yAaJleHHA o0pa3ylolerocs nNpy CXaTHH
Teria. [ng a’dpooMHaMHMYecKHX YCTAHOBOK TpeOyeTcs UeNbii pal TaKHX
K4CKaOoB, TAK YTO HMX KOJHYECTBO MOXET CJYXHTb BaXXHbIM YKa3aTejem
KOHEYHOro Hcnoab3oBaHHsA. TIOCKONBKY B a3poAHMHAMHUYECKOM Tpolecce
ucnonnsyetrcds UF,, moBepxHOCTH Bcero o00pymoBaHHMs, TpyOOTIpOBOIOB H
M3MEPHTENbHBIX MPHOOPOB (KOTOpPbIE BCTYMAIOT B KOHTAKT C rasoM) IOJIXKHbI
M3TOTaB/IMBATLCA H3 MAaTEepHaJIOB, COXPAHAIOIIMX YCTOMYHBOCTD MPH KOHTAKTE
¢ UF,.

[NNOACHUTEJIbHbIE 3AMEYAHNSA

[TepeyncneHHble B  HACTOsLIEM  pasfefie  dJEeMEHTbl  BCTYNaiT B
HEMoOCpeNCTBEHHbIH KOHTAaKT C TeXHojaorHuyeckuM rasom UF, nmu6o
HENocpedCTBEHHO peryJMpyIoT MOTOK B Tpefenax Kackaga. Bce moBepXHOCTH,
KOTOpbi€ BCTYMAIOT B KOHTAKT C TEXHONOPHYECKUM [a3oM, LIENTHKOM
M3rotTasansaloTcs U3 cTOMKHX K UF, MaTepHanioB, HIIH 3alUHLIEHB] TTOKPLITHEM
M3 TakKux Matepuasnos. Jlnd uenen pasnena, OTHOCHILErocs K BIEMEHTAM
a9POAMHAMHYECKOTO oboraieHHs, Koppo3noHHo-cToiikne K UF, Marepuansl,
BKJIIOYAIOT MEAb, HEPXKABEIOLYIO CTanb, AJIIOMMHHMA, alIOMMHHEBbBIEC CILIABbI,
HHUKeJb MIIK CTIaBbl, cogepkailine 60% nnu 6osiee HUKeNsA, a TaKXKe CTOMKHE K
UF, nonHocTbio ¢TOpUPOBAHHDBIE YTNEBOAOPOXHbIE FTOTUMEDBI.

PasnesuresbHbIe coOTLIA

CneunanbHo npeaHasHayeHHbIe WK NMOATOTOBIEHHbBIE pa3fenuTe/lbHble comnna
M UX cOOpKH. PaspnenntenbHble cOMia COCTOAT M3 LIENEBUOHbIX M3OTHYTBIX
KaH4JIOB C panguycoM H3aruoa meHee 1 Mm (o6wpiyHo ot 0,1 mo 0,05 mm),
KOpPpO3HOHHO-CTOMKHX K UF,, 1 HMEIoMMX BHYTPEHHIO PEXYILYI0 KPOMKY,
KOTOpas pa3fensieT NMpoTeKalolui Yyepes3 comIo ra3 Ha aABe ¢pakLuu.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

Buxpessie TpyOKH

CneualbHO NpeaHa3Ha4YeHHble HIIH TOArOTOBICHHbIE BUXPEBbIE TPYOKH H MX
COOpPKH. BHXpHBblE TPYOKM HMMEIOT LIMIMHOPUYECKYIO HJIM KOHYCOOOpa3Hylo
dopMy, H3roTOBJIEHbl H3 KOPpPO3HOHHO-cTOMKMX K UF, MatepHanoB HIM
3aUHLIEHb] MOKPLITHEM M3 TaKHX MAaTepUasioB U MMeroT aMametp ot 0.5 cMm 1o
4 cM 1pH OTHOLIEHHM JAMHBI K gHaMeTpy 20:1 U1K MeHee, a TakXKe OOHO HIIH
0oJiee TaHreHUHaJlbHOE BXOJHOE OTBEpCcTHE. TpyOKHM MOTYT ObITh OCHALIEHBI
OTBOJIaMH COTUIOBOrO THMa Ha OOHOM HMJIM Ha 00OMX KOHLIAX.

INNOSACHUTEJIbBHOE 3AMEYAHHE

IMuTaTenbHbIA Ta3 TMOCTYNAET B BHUXPEBYIO TPYOKY IO KacaTelbHOM ¢ OJHOro
KOHLIAa MJM 4Y€pe3 3aKpyuMBalOliMe JIOMaTKH MJIH Yepe3 MHOTOYMC/IEHHbIE
TaHreHLHanbHble BXOOHbIE OTBEPCTHS BIOIb TPYOKH.

Komnpeccopm H ra3ofyBKH

CneunanbHo npeaHa3sHaueHHble HIH MOArOTOBIEHHBIE OCeBbie, IEHTPH Y KHbIE
KOMIIPECCOPbI HJIM Ta30yBKH HJIM KOMIPECCOPbI H ra30AyBKH C M0J0XHTENbHbIM
CMELLEHUEM, U3TOTOBJEHHbIE U3 KOPPO3HOHHO-CTOMKHX K UF, MaTepHanos, uim
3alllMLLIEHHbIE TOKPbITHEM H3 TaKMX MAaTepHalioB, NMPOM3BOMAMTESIBHOCTBIO Ha
Bcace 2 M°/MMH. WM 6onee cMecH UF, U Hecymero rasa (BONOpoa MIH rejinm).

MMOSACHUTEJIbHOE 3AMEYAHHUE

Taxne KkoMnpeccopsl M ra3onyBkH oObIYHO MMEIOT Tiepenan aasiaeHun ot 1,2:1
o 6:1.

YIIOTHEHHS BpaIAIOMAXCA BAJIOB

CneunanbHo TfipenHasHayeHHble MAM  TMOATOTOBIEHHbIE  YNJIOTHEHMS
BpalLlaloLLMXCS BANIOB, YCTaHOBJIEHHbIE HA CTOPOHE NOJa4H M Ha CTOPOHE BbIXO0d4
InS Y7UIOTHEHHS Bala, COEOHHSIOWIET0 POTOp KOMMpeccopa HAW poTOp
rasofyBkH ¢ MPHBOOHBIM ABHUraTeNeM, ¢ TEM 4TO6Gbl 0GECNEYHUTb HAZEIKHYIO
repMeTH3alMIo, TpeJOTBPAIlAIOIYI0 BbIXO4 TEXHOJOTHYECKOro rasa MW/
HaTeKaHHe BO3OyXa MW/IH YMUIOTHAIOWIETO ras3a BO BHYTPEHHIOIO Kamepy
KOMIMpeccopa MM ra3odyBKH, KOTopas 3anojsHeHa cmecbio UF, H Hecylero rasza.

TennooOMeHHHKH JUIS OXNaXICHHS rasa
CrneuuanbHo MpegHa3HayeHHbIe HWIAH TOATOTOBAEHHbIE TEMIOOOMEHHHKH,
M3roTOB/IEHHbIE U3 KOPPO3MOHHO-CTOMKHX K UF, MaTrepHasnioB MM 3aiMILIEHHbIE

TMOKPBITHEM H3 TAKHX MaTepHaJIOB.
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5.5.6.

5.5.7.

5.5.8.

5.5.9.

KoXyxu pasgensiommx 31€MEHTOB

CneuuanpHO nMpeaHa3HayeHHbie WM MOLTOTOBJEHHbIE KOXYXH pa3nensiollux
37€MEHTOB, H3rOTOBJEHHbIE H3 KOPPO3HOHHO-CTOMKHMX K UF, MaTepHanoB HiH
3alLIMIEHHBIX TIOKPBITHEM H3 TaKHX MAaTEpHaNoB, M1A MOMELLUEHHS B HHX
BUXPEBBIX TPYCOK WM pa3fefuTebHbiX COM.

[NOACHHUTEJIBHOE 3AMEYAHHE

ITH KOXKYXH MOTYT MPEeacTaBAsTb CO60M UMIHHAPHYECKHE KaMEpbl AMAMETPOM
oonee 300 MM 1 IuIMHOMK 60s1ee 90C MM UM NPAMOYTOJIbHbIE KAMEPbl CPABHUMbIX
Pa3MepoB H MOTYT ObITb MpedHa3HaYEHbl L1 YCTAHOBKH B TOPM30HTAJIbHOM HITH
BEPTHKANbHOM MOJOXEHHH.

CHcTeMBbl NOKAYH/CHCTEMBI OTBOJA "MPOAYKTA" M "XBOCTOB"

CrnieuHANIbBHO TMpedHa3HauYeHHble WM TOArOTOBJIEHHbIE TEXHONOTHYECKHE
CHCTEMB! HJIH 0OOPYIOBAHHE I 0OOTraTHTENbHBIX YCTaAHOBOK, H3TOTOBJIEHHbBIE
M3 KOppO3HOHHO-CTOMKHX K UF, MaTepHanoB N 3allHIIEeHHbIX TOKPLITHEM H3
TaKHX MaTepHAJIOB, BK/IIOYAIOT:

a) IluTarolie aBTOK/aBbl, MEYH HIM CHCTEMBI, HCTIOJIb3yeMble I8 Moaa4YH
UF, ond npouecca o60raleHms;

b) HdecybnumaTtopsl (MAH XOMOOHBIE JOBYHIKH), HCIOAb3yeEMble [
sBbiBeeHUA Harperoro UF, M3 rmpouecca o0orawieHust LIS MOCAeayIoLlero
nepeMemieHHs;

) CTaHUMH OTBEPXKAEHHA UITH OXHKEHHS, UCMONb3yeMble [U1d BbIBeNeHNS
UF, 13 npouecca oborameHns nyreM cxatns 1 nepesoga UF, B xuaKyio Hian
Teepayio Gpopmy;

d) CTaHUHHM "NpoayKTa”™ HIH "XBOCTOB", HCIONb3yeMble 1A nepeMeteHHs
UF, B KOHTEHAHEPHI.

CHcTeMBl KOJUIEKTOPHBIX TPYOONPOBOOB

CrneumasibHO NMpeaHa3HaYeHHbIe HIH MOAroTOBAEHHbIE CHCTEMBI KOJNEKTOPHbIX
TPYyOONpOBOOOB, H3rOTOB/IEHHbIE U3 KOPPO3HOHHO-CTOAKHX K UF, MaTepHasion
MM 3alUMLIIEHHbIE TIOKPbITHEM M3 TaKHX Matepuanos, nus ynepxanHus UF,
BHYTPH «3POJHHAMHYECKHX KacKajoB. 2Ta CeThb TpPYOONMpPOBOLOB OOBIYHO
npeacTasasgeT cobon cHcTeMY ¢ "ABOMHBIM" KOMASKTOPOM, H KaXAbIA KacKal
WJIM TPyNMna KackamoB COeOHHEHbI ¢ KaXKObiM H3 KOJLJIEKTOPOB.

BakyymHblE CHCTEMB H HacOCHI

a) CrneunanpHO mnpedHa3HayYeHHbie HJIM  TMOATOTORIEHHbIE BaKyyMHbie
CHCTEMBI, TPOU3BOAUTENIbHOCTbIO Ha Bcace 5 M*/MHH. WIH 6onee, cocTofALLME U3
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BAKYYMHBIX MarMCTpajied, BAKYYMHbIX KONJEKTOPOB M BAKYYMHbIX HAaCOCOB, H
npeaHa3HauyeHHble A8 padoThl B comepxkammnx UF, rasossix cpenax.

b) BakyyMHble HacOCbI, CMEHANILHO MpeaHa3HaYeHHbIE MITH MTOATOTOBIIEHHbIE
ans padoTel B cogepxawmx UF, rasoBbiX cpemax M M3rOTOBJICHHbIE H3
KOPPO3HOHHO-CTOMKHX K UF, MaTepHalloB MM 3alLMIIEHHBIX TIOKPbITHEM H3
TaKMX MartepHanoB. B 3THX Hacocax MOTYT HMCIONb30BaThd (GTOpPHpPOBaHHbIE
yriepoaHble YINIOTHEHHA H CTeliHanabHble pabovHe XHIAKOCTH.

5.5.10. CneguanbHbIE CTONOPHbIE H PErYIHMPYIOMAE KlaNaHbl

CneuyanbHble TNpegHa3HaueHHble MM TIOQrOTOBJIEHHbIE pYYHbIE HIIH
aBTOMaTHYECKHE CTOTMOPHbIE M PETYJHpYIOLIHE KNanaHbl CHIbOHHOTO THIA,
H3rOoTOBJIEHHBIE H3 KOPPO3HOHHO-CTOMKMX K UF, MaTepHn/0B MM 3aLLHIIIEHHbIE
MOKPBITHEM H3 TAKHX MaTepHanoB, guamMeTpoM ot 40 no 1500 MM 118 MOHTaXa
B OCHOBHBIX H BCIIOMOTAaTeJIbHbIX CHCTEMaX YCTAHOBOK a3pOdHHAMHYECKOTro
oOoraileHHs.

5.5.11. Macc-cnexTpoMeTpbl/HOHHbIC HCTOYHHKR s UF
CneunanbHO npedHa3Ha4yeHHble HMNH MOArOTOBJEHHbBIE MATHHTHbIE HIIH
KBAaIpYyTIOJibHbIE MAcCC-CIIEKTPOMETPbI, CIIOCOOHBIE IPOH3BOARTD NMPAMONR 0TOOP
npo6 nogaBaeMon Macchbl, "IIPOAyKTa" HIH "XBOCTOB" M3 ra3osuix 1notokos UF,

n odnagarolme NojJHbLIM HaOOPOM ClIEAYIOIINX XapaKTePHCTHK:

1. YnenbHas pasperuaioiuas Crnoco6HocTb Mo Macce cBbiine 320;

[0

VioHHble MCTOYHHKH, HM3TOTOBJIEHHbIE H3 HMUXPOMA MM MOHENS MIH
¢yTepoBaHHbIE HMH, HITH HHKEJIMHPOBAHHbIE,

3. HoHn3aunoHHble HCTOYHHKH ¢ OOMOApANPOBKON BJIEKTPOHAMH,

4, KonnekropHas cucTteMa, NpUrogHas Ois H30TONHOrO aHaNH3a.

5.5.12. Cucremsi otaenenns UF, or Hecymero rasa

CrneunanbHo npeaHa3HaYeHHbIE WM TOOTOTOBJIEHHbIE TEXHOJOTHUYECKHE
cucteMsi ans otaenedus UF, oT Hecymiero rasa (Bonopona MM TefHs).

MMOACHHUTEJIbHBIE 3AMEYAHHUA
ITH CHCTeMbI NpedHa3Ha4YeHbl A5 cokpaleHns comgepxanua UF, B HecyleM

raie OO OiHOM 4acTH Ha MHWUINOH HJIKH MeHee W MOTYyT BKJiodaTb TakKoe
o6opynoBaHHe, Kak:
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5.6.

a) KpHoreHHble TETI00OMEHHHKH M KPHOCENAPATOPbL, CTIOCOOHbIE CO31aBATh
TeMnepatypbl -120° C uan metee, HIU

b) BnokH KpHOreHHOTO OXnaxOeHus, CNocoOHbIE CO30aBaTh
TemrepaTtypbl -120° C ni1y MeHee, WM

) B10oKH pa3fenrTenbHbIX COMJ UIIM BUXPEBLIX TpY6oK ans oraeneHus UF,
OT HecyllIero rasa, Hin

d) XononHsie noBywikH UF,, ciocobHble co3gaBath TemnepaTypsl -20° C Han
MeHee.

CneipanbHO NpefHasHa4YeHHble HIHM NOATOTORNECHHbIE CHCTEMBI, 000pyROBaHHE
H KOMIIOHEHTbl M/IA HCNONL30BAHMA HA YCTAHOBKAX XHMOOOMEHHOro MIH
HOHOOOMEHHOro 06orameHmns

BBOOHBIE 3AMEYAHUA

He3nayuTenbHoe pa3nHyHe H30TONOB ypaHa 1Mo Macce NMpHBOOHT K HEOOJbILLIMM
H3MEHEHHUSM B PpaBHOBECHUAX XUMHUYECKMX PpeEakiMi, KOTOpbie MOryT
HCTONb30BaThC B KavyecTBe OCHOBbI M1 Pa3felleHHS M30TOMOB. YcnewlHo
pa3paboTaHO [Ba Mpolecca: XUAKOCTHO-XXHAKOCTHbIA XMMHYECKHA OOMeH H
TBE PRO-XHAKOCTHbIA HOHHBIA OOMeEH.

B nipouiecce XMAKOCTHO-KMAKOCTHOTO XMMHYECKOro oOMeHa B IPOTHBOTOKE
NMPONCXOINT B3aNMOOEACTBHE HECMEUIMBAIOLLINXCH XUIKUX (a3 (BOOHBIX HIIM
OpraHM4ecKHnx), YTO TIpHBOAHT K 3(DhEKTy KacKagHpOBaHHSA TbICHY CTaauM
pasgeneHus. BogHas ¢a3a cOCTOMT M3 X/OpHOA ypaHa B pacTBOpe COJSHOH
KHCNOTBI; opraHuyeckas a3a COCTOMT M3 9KCTpareHra, colep kKallero XJiop1a
ypaHa B OpraHHyeckoM pacTBOpHTEJE. KOHTaKTHBIMH  HIBTPAMH B
pa3menuTeIbHOM KacKafe MOTYT SABISTbCH XHOKOCTHO- XKHUIKOCTHbIE 0OMEHHbIE
KOJIOHHBI (TAKHE, KaK MMITYIbCHbIE KOJOHHBI C CETYATLIMHM MIIACTHHAMHU) HIIN
KUIOKOCTHbIE LEHTpHdYXKHble KOHTaKTHbie ¢unabTphl. Ha 000HMX KoHUax
pa3aenMuTeNIbHOTO KackKaja B ueasx obecrieyeHns pedniokca Ha KaXaoM KoHue
HEOO6XOAMMbI XHMHYECKHE MpeBpalleHNs (OKHUCNMEHHE W BOCCTaHOBJIEHHE),
T'1aBHast 3a1a4a KOHCTPYKLIHH COCTOHT B TOM, YTOObI HE JOMYCTHTDb 3aTPSI3HEHM S
TeXHOJOrHYECKMX MOTOKOB HEKOTOPLIMH MOHAMH MeTannoB. B cBf3N c 3TUM
MCTIONb3YIOTCHA MMJACTHKOBBIE, TMOKPbITbi€ TUIACTHKOM (BKJIl0MAsS TNpPHMEHEeHHE
GTOPHPOBAHHBIX YTEBONOPOAHBIX MOJMMEPOB) H/WJIM TIOKPBITbIE CTEKJIOM
KOJIOHHBI H TPY6GONMpPOBOBI.

B TBepao-XXMOKOCTHOM HOHOOOMEHHOM mpolecce oborailieHHe HOCTHraeTcs
NMOCpPeAcTBOM aacopOuHH/IecopOLUMH ypaHa Ha crielHanbHOM, OYeHb ObICTPO
[eHCTBYIOLLIEA HOHOOOMEHHOH cMoje MK aacopbeHTe. PacTBop ypaHa B
CONSHOM KHC/IOTe M OpyrHe XHMHYEcCKHEe areHThl MpOMNycKaloTcs Yepes
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5.6.1.

5.6.2.

UMTMHAPHYECKHE 000TraTUTENbHLIE KOMOHHbI, COlepXalliHe YNNOTHEHHbIE CTOH
agcopoeHTa. Jlng nomAepKaHUS HeNpepbIBHOCTH TIpoliecca HeoO6XoxHMa
cucTeMa pedioKca B UENSX BLICBOOOXKAEHHS YpaHa M3 agcopOeHTa Oo0paTHO B
KMIOKHA TOTOK, € TEM YTOObI MOXHO ObIJIO COGpaTh "MPOAYKT™ M "XBOCThHI .
3TO OOCTHUraeTcs MyTeM HCIONb30BAHHA NOOXOMSMIIMX XMMHYECKHUX areHTOB
BOCCTAHOBNEHHA/OKMCIIEHHUA, KOTOpPble TNONMHOCTHIO PEreHEpUpYIOTCH B
pa3enbHbIX BHEWIHMX NETNAX U KOTOPbIe MOTYT YaCTHYHO pereHepHpOBATLCH B
CaMHMX HM30TOMHBLIX pa3ge/NUTEeNbHbIX KonoHHax. IIpucyTcTBHe B mpolecce
ropss4yux KOHLEHTPHUPOBAHHLIX PAaCTBOPOB CONSHOM KHMCIOTBI TpebyeT, YTOObI
obopynoBaHHe ObLIO H3TOTOBIEHO M3 CHNEUHANbHBIX KOPPO3HOHHO-CTOMKHX
M4TEepHAJIOB MM 3alMIIECHO TIOKPbITHEM M3 TaKHX MaTepHalioB.

KHAKOCTHO-XXHAKOCTHLIC OOMEHHDBIC KOJIOHHRM (XHMHYIECKHIA OOMEH)

IMpoTHBOTOUHbBIE XHUOKOCTHO-XHMAKOCTHbIE OOMEHHbIE KOMOHHbI, HMEIOLLIHE
MEXAHHYECKMA CUMOBOM BBOJ (T.e. HMIYIbCHblE KOMOHHBI C CETYAaTbIMH
Tape/NKaMH, KOJOHHbI C TapeliKkaMHM, COBEplIAlOIHMH  BO3BpPaTHO
NOCTYNZTeNbHblE [BHXEHHMA, M KOJNOHHBI C BHYTPEHHHMH TYpOMHHBIMH
CMECHTENSIMHM), CNelManbHO TNpedHa3HaYeHHble HWAW TOATOTOBJEHHbIE OJs
YP4HOBOTO OO0OrallleHHsi C MCMOJIb30BaHMEM TIpoLiecca XHMHMYECKOro o6MeHa.
Jins KOppO3MOHHON YCTOMYHBOCTH K KOHLEHTPHPOBAHHBIM PACTBOPaM COJISIHON
KHCNIOTbl 3TH KOMOHHbBI M WX BHYTpPEHHHE KOMIOHEHTbI H3rOTOBMEHbI M3
NOOXONALUMX TMNAaCTHKOBBIX MaTepHanoB (TakKMX, KaK (TOpHpOBaHHbIE
yrieBoaOpOaHbIE NONMUMEPHI) HIIH CTEK/1a HIIH 3aILMILIEHb] TOKPbITHEM H3 TAKHX
MaTepHanoB. KonoHHbI cripoeKTHpoBaHbl Ha KOpoTKoe (30 ceKyHa UK MeHee)
BpeMSs MPOXOXAEHUS B KacKame.

LeHTpHd®YyXHbIE XHAKOCTHO-XBAKOCTHbE KOHTAKTHbIE GIILTPH (XHMHYECKHHA
obMeH)

LeHTpndyKHbIE XKUOKOCTHO-XKMAKOCTHbIE KOHTAKTHbIE (PHUIIBTPbI, CTIELHATIbHO
npeaHa3HauYeHHble HMJAH TNOATOTOBNEHHBIE [UIA OOOrallleHHs ypaHa C
MCNONb30BaHHEM TMpouecca XHMHUUECKoro ooOmMeHa. B TakHX KOHTaKTHBIX
GuUNbTpax HCMOMB3YETCA BPaLLICHHE A/15 NOJIYYEHHA M XKMAKHX MOTOKOB, a 3d4TEM
UEeHTpOOEXHAasA cuna anas pasnesieHus ¢a3. [11s KOppPO3MOHHOM CTOMKOCTH K
KOHLIEHTPHPOBAHHBIM PACTBOPAM COJISHOH KHMC/IOTbI KOHTaKTHble (HIbTPbI
HM3rOTaBIMBAIOTCS M3 COOTBETCTBYIOLINX NJIACTHKOBBIX MAaTEPHAIIOB (TaKHX, KaK
(bTOPHPOBAHHBIE YrJIEBOQZOPOAHBIE MOJMMEPL:) HJIH TIOKPBIBAIOTCH HMH HIH
NOKPBIBAIOTCH  CTEKIIOM. IeHTpHDYXKHBIE KOHTAKTHbIE  (PHIALTPHI
CNPOEKTHPOBAHbI Ha KOPOTKOE (30 ceKyHI MIH MeHee) BpeMS MPOXOXKACHHUS B
Kackage.
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5.6.3.

5.6.4.

CHcreMb! H 000pyNOBaHHME U1 BOCCTAHOBNCHAA YpaHa (XMMMY.CEKHA obMeH)

a) CneuManbHO TnpedHasHayeHHble WAM  TMOATOTOBJEHHbIE  HYEHKH
3NEKTPOXHUMHYECKOTO BOCCTAHOBIIEHHS M1l BOCCTAHOBJIEHHS ypaHa H3 OAHOTO
BAJIEHTHOTO COCTOSIHMS B ApYroe Wisi o0oralleHHs ypaHa C MCIOJb30BaHHEM
npouecca XHMHYECKOTo oOMeHa. MaTtepHaist siueek, HaXoasLUHECs B KOHTAKTe
C TEXHONOrHYECKMMH pPacTBOPaMH, JOJIXKHBI ObITb KOPPO3HOHHO-CTOMKMMH K
KOHLEHTPHPOBAHHBIM PACTBOPaM CONSHON KHCIIOTBI.

[TOACHUTENbHBIE 3AMEYAHHA

KaToaHbIN OTceK SYeHKH JO0JIKeH ObITb CIPOEKTHPOBAH TAKMM 00pa3oM, UYTOObI
NpegoOTBPATHTb MOBTOPHOE OKHCIEHHE ypaHa A0 6ojiee BBICOKOIO BAJeHTHOTO
cocTosiHMA. [lns ymepXaHHsA ypaHa B KaTOOHOM OTCEKE SuYeHKa MOXET MMeTb
HenpoHHLAeMyIo JHadparMeHHy10 MEMOPaHY, H3TOTOBJIEHHYIO U3 CNIELIHAJILHOTO
KaTHOHHO-0OMeHHOro MartepHana. KaTol COCTOMT M3 COOTBETCTBYIOLLETO
TBEPOOro NPOBOOHHKA, TAKOro, KakK rpadHT.

b) CneumnanbHo npelHa3HAauEHHbIE HJIM TOArOTOBJIEHHbIE CHCTEMbI Ha
NMPOHU3BOACTBEHHOM BbLIXOO€ KaCKajda O HU3BJCYCHHA U** u3 OpraHH4€CKoro
NOTOKad, PEryjHpoBaHHsS KOHLUECHTpPALUHH KHCIOTHI H AJId 3AlOJIHEHHR AYECK
JJIEKTPOXHMHUYECKOr0O BOCCTAHOBJICHHA.

[TOACHHUTEJIbHBIE 3BAMEYAHUA

ITH CHUCTeMbl COCTOST M3 O000pyJOBAHMS 3IKCTPAKLHMH pacTBOPHTENEM s
OoTroHKM U** M3 opraHM4ecKoro mnoroka B XXHOKHA pacTBOp, 00OpPyoOBaHMSA
BbINAPHUBAHHUA W/MJIM APYroro o00pyaoBaHHsS AN JOCTHXEHHUA PEryaHpOBKH H
KOHTpPOJA BOAOPOAHOIO NMOKA3aTeNA, H HACOCOB UJIH IPYTHX YCTPOMCTB NepeHoca
V1S 3anojIHEHUA d4eeK eKTPOXHMMHUYECKOro BOCCTaHOBJEHHS. OcHOBHas
3alaya KOHCTPYKUHMH COCTOMT B TOM, 4TOObl M30€XKaTh 3arpA3HeHHs MOTOKa
KUAKOCTH HMOHAMHM HEKOTOpPbIX METAJIoB. Cnegosare/ibHO, TE€ YacTH
000pyAOBAHHUA CHCTEMBI, KOTOpPble HAXOAATCA B KOHTAKTE C TEXHOJTOTHYECKHUM
NOTOKOM, H3TOTOBJIEHbl U3 COOTBETCTBYIOLLIMX MAaTEPHANIOB (TaKMX, KaK CTEKJI0,
(bTOpHpOBaHHbIE YTIIEBOXOPOAHbIE NMOJUMEDPDI, cybdaT nonudbeHHnna, cyabdoH
nonuadHpa U NpONUTAHHBIA CMOJION IpadMT), HIH 3alliMilieHbl TIOKPbITHEM H3
TaKMX MATEpHANOB.

CHcreMbl NOATOTOBKHM NMHTAHMS (XMMHMYIECKHIA OOMEH)
CneunanbHo npegHasHayeHHble WJHM NOOrOTOBJEHHblE CHCTEMbI 114

MPOM3BOACTBA NMUTATEIbHBIX PaCTBOPOB XJI0OpHAA yPaHa BbICOKOM YHUCTOTHI ANA
XMMOOOMEHHbIX YCTAHOBOK pa3fefieHHs H30TOIOB ypaHa.
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5.6.5.

5.6.6.

ITOACHHTEJIbHBIE 3AMEYAHUSI

O3TH CHUCTEMBI COCTOAT M3 OOOPYXOBAHMS [UIA PACTBOPEHHS, IKCTPAKLHH
PACTBOpMTENEM H/MAM HOHOOOMEHHOTO 0O0PYIOBAaHMS I OYMCTKH, a TaKXe
INEKTPOUTHYECKHUX syeeK aas BocctaHosieHuss U*® unm U* B U**. B 3THX
CHCTEMAX TIPOM3BOAATCH PACTBOPBl XJOPHIOA ypaHa, B KOTOPbIX COOEPXHUTCH
NHILIb HECKOJIbKO YacTerd Ha MHJITMOH MeTAUIMYECKHX BKJIIOYEHHH, TAKHX, KakK
XpOM, Xene30, BaHaAMM, MOJTHOJCH W OPYTHX JBYXBAJICHTHLIX HX KATHOHOB MUIIH
KaTHOHOB ¢ OonbllIed BAaJEHTHOCTbIO. KOHCTPYKLIMOHHbIE MaTepHanbl And
3JIEMEHTOB CHCTEMBI, B KOTOpOH oOpabaTbiBaeTcs U*® BBLICOKOH YHMCTOTHI,
BKMOYAIOT CTEeKNo, ¢(TOpYraepoaHble TMONHMEPBI, TrpacdHT, TOKPHITHIA
NMONMBHUHHI-CYIb(hATHBIM HIH  TNOMHIOHP-CYIbMPOHHBIM  [UJIACTHKOM H
MPOTIMTAHHLIA CMOINIOH.

CHcTeMbl OKHCNICHHS ypaHa (XHMHYECKHHA OOMER)

CneuunasbHO NpeqHa3HayYeHHbIe MIH NOArOoTOBNE HHbIE CHCTEMBI IS OKHCIIEHHS
U**B U™ ans Bo3BpallieHHs B KacKaj pa3fesieHHs H30TOTOB YpaHa B MpoLiecce
XUMOOMEHHOTO 060ratleHHs.

MOACHUTEINIbHBIE 3AMEYAHNUA
OTH CHCTEMBI MOTYT BK/IOYaTh TAKHE 3EMEHTHI, KaK:

a) O6opynoBaHHe O KOHTAKTHPOBAHMS XJ10pa M KHMCIOpoda ¢ BOOHBIMH
3¢ daoeHTaMH M3 000pynoBaHHA pas3fie/IeHNd HM30TONOB W  3KCTPaKLHH
oopasoBaBlierocss U** B o6eaHeHHbIN OpraHHYEeCKHH MOTOK, BO3BpallaoILMHACs
M3 NMpOU3BOACTBEHHOr 0 BbIX04a KackKaja,

b) OO6opynoBaHHe, KOTOpOe OTOEnsAeT BOAY OT CONSIHOA KHCJOTBI, YTOObI
BOJa W KOHUEHTpHPOBAHHAS COJISHAS KHC/I0Ta MOIJIH Gbl ObITh BHOBb BBEJIEHBI
B NTpOLIECC B HYXXHBIX MecCTax.

BbicTpo pearnpyione HOHOOOMEHHBIE cMOJIbl/abcopOeRTH (HOHHBIA O6MEH)

BbICTpO pearupylouie HOHOOOMEHHBbIE CMOJIbI HIIH abcopbGeHTbl, CrelHalbHO
fipefHa3HayeHHble WM TNOATrOTOBJEHHbIE SIS O0OOrallieHHss ypaHa ¢
MCMOJIb30BAHMEM Tpoliecca MOHHOro ofMeHa, BKJlo4as TOPHCTbIE CMOJIbI
MaKpOCeT4YaToH CTPYKTypbl H/WIH MeMOpaHHbIE CTPYKTYPbl, B KOTOPBIX
AKTHBHbIE TIpyNMNbl XHMHYECKOr0 OOMEHAa orpaHH4YeHbl MOKPbLITHEM Ha
MOBEPXHOCTH HEAKTHBHOWM TOPHMCTOM BCMOMOTATENbHOA CTPYKTYpPbl, K ApyTHe
KOMMO3HTHbIE CTPYKTYpbl B NM060N npuemiaemon c¢opme, BKIOYas YacTHLUbI
BOJOKOH. JTH HOHOOOMEHHbIe cMOonbl/abcopbeHThi HMeIoT anamMeTpsl 0,2 MM
WK MeHee H QOMKHbI ObITb XHMHYECKH CTOMKHMH N0 OTHOLIEHHIO K pacTBOPaM
KOHLEHTPUPOBAHHON COMAHOHA KHCIOTbl, A TaKKe [0CTAaTOYHO TMPOYHbI
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5.6.7.

5.6.8.

(bHU3HYECKH. ¢ TEM YTOOb! UX CBOMCTBA HE YXYILLIATHCh B OOMEHHbIX KOMOHHAX.
CMoJibl/afcopOeHTbl CNELHANLHO TpedHa3HauYeHbl AJA TOJy4YeHHS KMHETHKH
OYeHb ObICTPOro OOMeHa M30TOTOB YpaHa (IIMTENbHOCTh NOJYOOMEHAa MeHee
10 cekyHI) M 001a0al0T BO3MOXHOCTBIO padoTaTh IpH TEMIIEpATYPE B IHANa30He
ot 100°C go 200°C.

HonooOMeHHbIE KOJIOHHL! (HOHHBIA OOMEH)

HunuuopnyeckHe KoONMOHHBI OHameTpoM 6osee 1000 MM Ons yaepXaHHS H
MoAIepXXaHHUS  3aloONIHEHHBIX CII0EB  HOHOOOMEHHBIX CMoON/abcopbeHTOoB,
cneuHanbHO NMpeaHa3HayeHHble HIH NMOAroTOB/IEHHbIE 1A 00OrallieHHs ypaHa C
HCNOJb30BAHHEM HOHOOOMEHHOrO TMpotlecca. DTH KOJIOHHbl H3TOTOBIEHLI H3
MartepuanoB (TaKHX, KaK THTaH HMNIH (PTOpPHPOBAHHbIE YrieBONOpPOIHbIE
NONHUMEpbI), CTOHKHX K KOPPO3HWH, BbI3bIBAEMOH PpacTBOpPaMH
KOHUELTPHPOBAHHON COMAHON KHCNOTbI, MM 3aLLHMUIEHBI TIOKPbITHEM H3 TAKHX
MAaTepHanoB U cnocoOHbl paboraTh NPH TeEMMepaType B quanasoHe ot 100°C mo
200°C n paBaeHmsx sbime 0,7 MIla (102 ¢yHT/KB. MIOHM).

HonoobMeHHble cHcTeMbl pedinoKca (HOHHBLIA 0OMEH)

a) CrneuydansHo npefHa3HaueHHble MNH MNOATOTOBF2HHbIE CHCTEMBI
XHUMHYECKOTO HIM 3JIEKTPOXMMHUYECKOT0 BOCCTAHOBNEHMS IS pereHepauu
areHTa(0B) XMMMYECKOTO BOCCTAHOBIIEHHS, HCIOJb3yeMOro(bix) B KacKamax
MOHOOOMEHHOro odoralleHus ypaHa.

b) CrnieuManbHO npedHasHaueHHble MM TNOATOTOBINEHHbIE CHCTEMbI
XUMHYECKOro MK 31EKTPOXUMHUYECKOT0 OKUCIEHHNS /11 pereHepaLidi areHTa(oB)
XUMHYECKOro OKHCIEHHS, HMCNoJb3yeMOro(bix) B Kackafax HOHOOOMEHHOTro
oboralleHHAs ypaHa.

[NTOACHUTEJIbHbIE 3AMEYAHUA

B npouecce MOHOOOMeHHOro 0o6OralleHHs B KauecTBe BOCCTaHaBJIMBAIOMIETO
K4TMOH4 MOJKET MCTMONb30BaTbCs, HAMPHMEP, TpeXBaneHTHbI THTaH (Ti*%), n B
3TOM cllyyae BOCCTaHOBMTeNbHAasd cHcreMa oOyder Bblpabatbisath Ti*’
nocpeacTsoM BoccTaHoBleHHS Ti*t,

B npouecce, HanpuMeEp, B Ka4Ye€CTBE€ OKHMCINUTENA MOXET HCNOJIb30BATHCH

TpexBaneHTHoe xene3o (Fe*’), U B 3TOM ciyyae cHcTeMa OKHCIEHHS OydeT
BbipabaThisaTh Fe*? nocpemctBoM okHcneHus Fet?.
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CnenMaibHO NpeAHa3HAYCHHALIC WM NOATOTOBJICHHABIE CACTEMLI, 060pynOBaHHE
H KOMITIOHEHTBI U1 HCNIONMb30BAHHA B JIa3EPHBIX OOOraTHTENRLHLIX YCTaHOBKAX

BBOIIHbIE 3AMEYAHHUA

CyluecTBYyIOLIHE CHCTEMBI O 060raTUTENbHBIX NPOLECCOB C ACHOIb30BAHHEM
Ja3epoB OeNsATCA Ha JABE KaTETOPHH: Te, B KOTOPbIX padoyer cCpemon ABAAIOTCA
napbl aTOMapHOrO ypaHd, M Teé, B KOTOpPBIX padoyed cpenoi ABAAIOTCA Naphbl
ypaHOBOTO COeIMHEHHA. OOLIMMH Ha3BaHUAMH LIS TaKMX NPOLECCOB ABJSIOTCS:
nepBasi KaTeropus - J1a3epHoe pas3lefeHHe W30TOMOB IO METOMY aTOMAapHBIX
nmapoB (ALVIS unn SILVA); BTOpas KaTeropust - MOJEKYJISDHbBIA MeTON
na3epHoro pasgeneHus usoronos (MLIS unu MOLIS) M xuMHYecKast peakuus
NOCPEeACTBOM H30MpaTeNbHOR MO HM30TOMam NasepHon aktmeaumn (CRISLA).
CHcTeMbl, 060pYyNOBaHHE U KOMITOHEHTBI IUTA YCTaHOBOK Na3epHOro o6orauieHUA
OXBaTbIBalOT: a) YCTPOMCTBA IS MOJAYH MapoB METAJIMYECKOrO ypaHa (IS
H36HpaTenbHON GOTOMOHH3AUMH) HIIH YCTPOMCTBA IS NMOAAY M NNapOB yPaHOBOTO
coeaMHeHnss (and  GOTOAMCCOUMALMM MM  XHMHMYECKOH  aKTHBAUMH);
b) ycrpoicTsa aas cobopa 060railleHHOro M 06eJIHEeHHOTO MeTaJIIMYEeCKOro ypaHa
B KayecTBe "MpoAykTa" W "XBOCTOB" B MEpBOH KAaTeropMH M YCTPOACTBA AAs
cOOpa pa3I0KEHHBIX WM BbILLIEOUIMX M3 peakUHHM COEJMHEHHMM B KadecTBe
"NpoaykTa” U HEOOpaOOTAHHOTO MaTepHalla B Ka4eCTBE "XBOCTOB" BO BTOpPOM
KaTeropuu; c) padoyue na3epHble CHCTEMbI 1 H30MpPaTEeNbHOrO BO30yXaeHHS
M30TOIMOB ypaHa-235; nd) obopyaoBaHue A NOATOTOBKH NMUTAHKA M KOHBEPCHH
npoaykra. BceieacTsne cnoXHOCTH CNEKTPOCKOITMHA aTOMOB M COEIMHEHUN YpaHa
MOXET NOoTpedOBaTLCH MCTIONb30BaHHME MIOOOA M3 PAla MMEIOLWMXCA Na3epHbIX
TEXHOJIOTHA.

[NOSACHHUTEJIbHbIE 3AMEYAHMUA

MHorue K3 KOMIIOHEHTOB, MEpevYHMCIeHHbIX B DTOM pasfene, BCTYMawoT B
HETIOCPEOCTBEHHLIA KOHTAaKT ¢ TMapaMH METaJIIMYECKOr0 YypaHa HMIH ¢
JKHAKOCThIO, HNH ¢ TEXHOIOMHYECKHM ra3oM, cocrosinum u3 UF, nin cmecu u3
UF, 1 opyruz razos. Bce moBepXHOCTH, KOTOpbI€ BCTYTIAIOT B KOHTAKT C yPaHOM
nin UF,, NoMHOCTbIO M3rOTOBJIEHBI H3 KOPPO3UAHO-CTOMKHX MATEPHANIOB HIIH
3alUMiLICHbl TIOKPbITHEM M3 TakMX MartepuanoB. Ilna uened paspena,
OTHOCSILErocs K KOMIOHEHTaM 000pydOBaHMs ISl J1a3epHOro oGOralieHHs,
MaTrepManbl, CTCHKHE K KOPPO3MH, BbI3bIBAEMOHN MMapaMy MIH XHUAKOCTAMH,
COnEPIKAMMY METANIMYECKMA VPaH MJIM YpaHOBbi€ CIJ1aBbi, BK/IIOYAloOT
NMOKPBITHIA MTTPHCM rpadUT U TaHTaN, M MaTepHalbl, CTOMKHE K KOPPO3HH,
BbI3biBaeMon Ul,. BKmMOYAlOT Meab, HEPIKABEIOLIYIO CTalb, AMIOMHHHA,
aNIOMMHHEBBIE CIIJ1aBbl, HUKETb MITH cTU1aBbl, cogepKaiiue 60 % HuKens U 6onee,
u cronkue K UF, monHocTbio GTOPKpOBaAHHbBIE YIJIEBONOPOAHbIE MOIHMEPHI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

Cucrembl BbilapaBaHus ypaHa (ALVIS)

CneuManbHo npegHazHavyeHHblE HITH MOATOTOBIEHHbIE CHCTEMbI BbIMapHBAHHA
ypaHa, KOTOphle COZEPXAaT BbLICOKOMOILHbIE T[10J0COBbIE MM PpACTpOBbBIE
3MEKTPOHHO-y4Y€eBble NTYLWIKH ¢ MepeJaBaeMoOd MOILHOCTbIO HA MHMLIEHb Dolee
2.5 KBt/cMm.

CucreMsi Iy1s 00pabOTKH XHIKOMETAUIHYEeCKOro ypana (ALVIS)

CneunanbHO npeaHasHayeHHbie HIH MOATrOTOBJIEHHBIE CHCTEMBI 115t 00paboOTKH
XHUOKOro MeTtanna s pacniasBjI€eHHOroO ypaHa MKW YPAHOBBIX CIJ1dABOB,
COCTOSILIME M3 THUIJIER M OXJIAXJAoIero o60pyaoBaHUS IS THIJIEA.

MOACHUTEJIbHOE 3AMEYAHHE

THUraM ¥ Opyrve KOMIOHEHTBbI 3TOH CUCTEMBI, KOTOPbIE BCTYNAIOT B KOHTAKT C
pacrniaBieHHbIM YpPaHOM MM YpaHOBBIMH CIUJIaBAMH, M3rOTOBJIEHBI M3
KOPPO3UHHO-CTOMKMX M TEpMOCTOMKMX MaTepHaloB WIM 3alLUMLICHHbIX
NMOKPbITHEM M3 TaKHUX MaTepuanoB. [lpHemnembie MaTepHanbl BKIIOYAOT
TaHTAa]1, MOKPbITbIA HUTTPHEM TpaAPHUT, rpadMT, NMOKPLITbIA OKHCJIAMH IpPYTHX
penko3zeMebHbIX d1eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) HIH KX
CMECSIMH,

ArperaTbi Jyia c60pa "npofayKTa"” H "XBOCTOB" METAJUIMIECKOro ypana (ALVIS)

CrneunanbHO npedHasHauYeHHble WIXM TOAroTOB/EHHBbIE arperathl masi coopa
"NMPOAYKTa" M "XBOCTOB" NI METAIVIMYECKOrO ypaHa B XMAKOM WM TBEpaOM
dopme.

MOACHHUTEJIbHOE 3AMEYAHHUE

KoMNoHeHTBbl AJ19 3TUX arperaTtos M3roTOBJIEHbLI M3 MAaTEPHANIOB, CTOMKHUX K
HarpeBy M KOPPO3MH, BbLI3LIBAEMOM MapaMH METAJUIMYECKOro ypaHa HIH
JXMOKOCTbIO, WJIM 3aUldilieHbl MOKPbITHEM H3 TaKMX MaTepHasioB (TaKHX, Kak
MOKPLITBIH HMTTPUEM TpadUT HMIM TaHTAN) W MOryT BKJo4aTb B ceds
TpyOONpOBOALI, KNamnaHbl, LUTYLiepa, "»KeaoObl", BBOObI, TEIUIOOOMEHHHKH M
KOAEKTOPHbBIE TNIACTHHBI AJIS MArHUTHOrO, 3JIEKTPOCTATHYECKOrO HIIH JPYrHMX
METOAOB pa3fe/icHHUs.

KoxyxH pasuenureasHoro Moxyns (ALVIS)

CrneunabHO npenHa3HaueHHble WIM MOAroTOB/IEHHbIE UWIMHIAPHYECKHE HIH
NpAMOYro/JbHbBIC K4aMEpbl INIA TMOMEILUEHHs B HHUX HCTOYHHKA nNapos
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

MeTANTMHYecKOro ypaHa, 3MeKTPOHHO-IYYEBOM MNYINKH M KOMIEKTOPOB
"MpoNyKTa" U "XBOCTOB".

IMOACHUTEJIbHBIE 3AMEYAHUA

DTH  KOXYXH MMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH [UIS ToOJayH
3NEKTPONUTAHHUSA U BOAbI, OKHa IJIA J1a3ePHbIX NMYyYKOB, COEZMHEHHIA BAKYYMHBIX
HACOCOB, a TaKxXe IS JHarHOCTHKHM W KOHTPOJS KOHTPOAbHO-H3MEPHTEIbHBIX
npuoopoB. OHH MMEIOT NMPUCTIOCOOIEHNA INA OTKPHITHA H 3aKPbITHA, YTOObI
obecneynTs 0OCIIyXKMBaAFWe BHYTPEHHUX KOMIOHEHTOB.

CsBepx3ByKOBbIe pacIUHpHTENbHBIE corna (MLIS)

CneuMalbHO mMpedHa3HauyeHHbIe MM MOATOTOBIEHHbIE CBEePX3BYKOBbBIE
paciliMpUTeNbHble comja and oxnaxaeHus cMeced UF; M Hecymiero raza mo
150°K unu Huxe U KopposnnHo-ctonkue K UF,.

Kosnexrops! npogykra narugropucroro ypana (MLIS)

CneudanbHO TMpeaHa3HayeHHble MK MOATOTOBEHHbIE KOMNEKTOPbI TBEPAOrO
npoaykrta natudropucroro ypaHa (UF,), cocrosiuue n3 ¢punbTpa, KOJNNEKTOPOB
YHapHOTO WM LHKJIOHHOTO THNA HJIH UX COYETaHUM M KOPPO3HOHHO-CTOMKHE K
cpene UF.,/UF,.

Kommpeccopnl UF/necymero raza (MLIS)

CnenanbHO rpeaHa3HaueHHbIE MK NOATOTOBNEHHbIE KOMITPECCOPHI OIS CM.ecert
UF, ¥ Hecyulero ra3a, npeqHa3sHavyeHHbIe 119 IJINTEIbHOM AKCIIIyaTallHH B cpeae
UF,. KOMNOHEeHTBI 3THX KOMIPECCOPOB, KOTOpbIe BCTYTAIOT B KOHTAKT C
HECYLLIMM ra3oM, U3roToBleHbl U3 KOPpO3UAHO-CTOAKHX K UF, MaTepHanos unu
3alMILICHB MOKPBITUEM M3 TaKMX MaTepHalloB.

YmnorHeHns Bpamatomaxcs sanos (MLIS)

CneunanbHo rmpegHa3HayeHHble HMJAH TIOATOTOBJEHHbIE  YIJIOTHEHHSA
BpaLlaIOLLHXCS BAJIOB, YCTAHOBIEHHbIE Ha CTOPOHE NOJa4YH U Ha CTOPOHE BbiXofAa
U1 YNJIOTHEHUS Baja, COEQHHAIONLIEr0 POTOP KOMMpeccopa ¢ MPpHBOOHBIM
IBHUraTeseM, ¢ TeM YTOObl OOecNeyYHTb HajeXXHyl0 TrepMeTH3alHIo,
NpeaoTBpallaoUyo BLIXOA TEXHONOTHYECKOrO ra3a MM HaTeKaHHue BO3yXa UK
YTIIOTHAIOUIEro ra3a BO BHYTPEHHIO KaMepy KOMIIpeccopa, KOTopas 3armonHeHa
cMecbio UF, 1 Hecyluero rasa.
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5.7.9. Cucremnl dropupopanusa (MLIS)

CneudanbHO TIpedHa3HauyeHHble HNM  TMOATOTOBJEHHbIE CHCTEMbl I1d
dTopupoBanust UF, (B TBepgom coctosinnm) B UF, (ras).

[NOACHHUTEJbHBIE 3AMEYAHHUA

ITH CHCTEMBI NpefHa3HaueHbl 118 GTOpHpOBaHUA coOpaHHOro nopouika UF, 8
UF, B uensx mnocnemywouiero c6opa B KOHTeHHepax INPOOYKTa HAH 1JIs
nepeMellleHUs] B KayecTBe NMUTAHUA B Onoku MLIS mns monosHuTenbHOro
oborawteHns. Ilpu nMpMMeHeHHMHM OAHOTO MOJAXoJa peakuHs ¢GTOpHpPOBaHUS
MOJKeT ObITb 3aBepllleHa B npeae/iax CUCTEMbl pa3fie/ieHUs U30TOMOB, rae UIOET
peakUHs 1 HEMoCpencTBEHHOE M3BlIeYeHHE M3 KOJIEKTOpoB "npoaykra”. Ilpu
NpUMEHEHHUH Apyroro noaxona nopowok UF, MoXeT 0bITb H3BJIeYEH/nIepeMelLieH
U3 KOJIJIEKTOPOB "NpOIYKTa" B MOAXOAAILLMA PEaKTop (HanpHUMeEp, peakTop ¢
NBCEBAOOXMKEHHBIM CJIOEM KaTanu3aTopa, reJIMKOMAANbHBIA PeakTop MHIIH
Xaposasi GaulHs) B LeastXx GdTOpUpPOBaHKMA. B 000MX ciydasx UCMOJIb3yeTcs
obopyaoBaHHe O/ XpaHEHHA W mepeHoca ¢Topa (MM JpYrHX MpHeMIIeMblX
¢TOpPHpYIOLLIMX areHTOB) U mist coopa U nepeHoca UF,.

5.7.10. Macc-cnegTpoMeTpbi/HOHHBbIE HCTOYHAKHE UF, (MLIS)
CneumnanbHo npefHa3sHadeHHble HWJAH TOArOTOBAEHHbIE MArHMUTHbIE WIIH
KBApYNoNbHbIE MACC-CEKTPOMETPbI, CNOCOOHbBIE NPOU3BOAUTD NIPAMONA OTOOD
npo6 nojaBaeMo Macchl, "NpoIyKTa” WIH "XBOCTOB" M3 ra3oBbix nmorokoB UF,

1 obJajatollide MOAHBIM HabOpOM CNENYIOIWMX XapaKTEPHUCTHK:

I. YnenbHasi pa3pelnaiouias CnocoOHOCTb MO Macce cBoiule 320

[ ]

HOHHbIE MCTOYHMKH, M3TOTOBJIEHHblE M3 HUXPOMa WM MOHeNs HJH
dhyTepoBaHHbIE HMH, UJIH HUKEIHPOBAHHbIE;

3. HoHHU3aLHOHHBbIE HCTOYHHKK ¢ 00MOAPAHPOBKON IEKTpOHAMMU;

4, KonnektopHasi cucTema, NMpUrogHas ans M30TOMHOrO aHa/IN3a.

5.7.11. CucremMbl nnogagn/cHcreMs! OTBOAA "nponykra" H "xsocros” (MLIS)

CneunanbHO MpefHa3HauYeHHble MW TIOArOTOBIEHHblE TEXHOJOTHYECKHe
CHCTEMb! UK 060OpyaOBaHHE IS 06OraTUTENbHBIX YCTAHOBOK, H3rOTOBJEHHbIE
M3 KOppO3HAHO-cTONKMX K UF, MaTepHanoB, MK 3alHILEHHBIX TIOKPbITHEM M3
TaKMX MaTepHanoB, BKIIOYAIOT:

a) [TuTaloline aBTOK/MABbI, MEYK UM CHCTEMbBI, HCMOb3YEMbIE IS NOJaY4H
UF, ans npouecca oboraleHus;
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b) HecvonuMatopbl (MAM  XO0JOdHbIE JOBYWIKH), Hcojb3yeMble A7si
BbiBegeHus Harpetoro UF, H3 npoilecca odboramieHus 1ns nocnegyouiero
nepeMeLLICHUSA;

c) CTaHUHH OTBEepXXICHHA WK OXXKMIXKeHHs, HCNOoNb3yeMble 11 BbIBeJeHHUA
UF, 13 npotuiecca oborameHns nyTem cKaTusg U nepesona UF, B XXHAKYI0
WK TBEepAyro popmy;

d) CTaHLUMH "TTPOOYKTa" MM "XBOCTOB", UCTIONB3yeMble 19 nepeMelleHNs
UF, B KOHTEHAHEPBDI.

5.7.12. Cucremn otaencams UF, or secymero rasa (MLIS)

Cneuuanpq4o TipedHa3HayeHHble MJIM MNOATOTOBJEHHbIE TEXHONOrHYeCKHe
cuctemsl ans otaenedns UF, ot Hecywero ra3a. Hecymum razom MoxeT ObITh
a30T, aproH WiM Jpyrom ras.

[MOSACHUTEJIbHbIE 3AMEYAHHS
OTH CHCTeMbl MOTYT BKJII0YaTh TaKOE 060pyaAoBaHHE, KaK:

a) KpHoreHHble TEmIoOOMEHHHMKH MM KpHOCEnapaTopbl, CIOCOOHbIE
co3aBaTh TeMmnepatypsl -120°C nnu MeHee, HIH

b) BOKH KpHOreHHOro oxjiaxXaeHHs, CriocobHble CO3IBATL TEMIIEPATYPbl
-120°C unu MeHee, UIIH

c) Xonoaubie nosyikn UF,, ciocobHbie co3nasatb Temmnepartypbl -20°C nin
MeHee,

5.7.13. Jlasepubie cucremsl (ALVIS, MLIS u CRISLA)

Haaepbl HIN  J1da3€pHbIE CHCTEMbI, CMNELUHANBHO IpeaHa3HaYeHHble HI/IN
noaroTosJeHHbIC OJ19 pa3lcieHHd H30TONOB YpaHa.

[MOSICHUTEJIbHBIE 3AMEYAHHW A

Jlazepbl ¥ BaxxHble KOMIOHEHTHI /1a3epoB TPH J1a3epHOM MpoLiecce oboralieHHs
BK/IIOYAIOT Te, KOTOopble omnpedeleHsl B NYHKTe 3.6 OOKyMEHTa
INFCIRC/254/Rev. 1/Part 2. J1azepHasi cuicTeMa npoiiecca ALVIS 06bIHO cocTOHT
M3 [BYX Ja3epoB: Jlazepa Ha Mapax MemH H Jjia3epa Ha Kpacurtenax. JlasepHas
cucteMa ans MLIS 06b14HO cocTOMT M3 nasepa, paboraromero Ha CO, unu
DKCHMEPHOTrO Jlazepa H MHOTOXO4OBOH ONTHYECKON SIYEHKH ¢ BpalllaiolliUMHUCS
3epKaliaMM Ha 060MX cTopoHax. LIS na3epos MM j1a3epHbIX CHCTEM NPH 00eHX
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3.8.

5.8.1.

5.8.2.

5.8.3.

TIPOLIECCAX TPEOVETCH CTADUIN3AaTOP CNEKTPOBOM YACTOTHI A7Is pabOThI B TEHEHHE
ANUTENbHBIX NEPHONOB BPEMEHH.

CrielMannbHo npegHa3HaYeHHble WK NOATrOTORNIEHHbIE CHCTEMBI, 060pyoBaHKHe
H KOMIIOHEHTbl JUIS HCHONb3OBAHMA HAa OOOTATHTENIbHBIX YCTAHOBKAX C
TUIa3MEHHBIM Pa3JicJICHHEM

BBOJHbIE 3AMEYAHHUA

IMpu npoilecce Naa3MeHHOTO pa3fe/ieHUs Nja3Ma, COCTOALIAsA U3 HOHOB ypaHa,
TIPOXOOUT yepe3 BJIEKTPHYECKOe Tojie, HACTPOEHHOE Ha 4YacTOTY HOHHOro
pe3oHadca U?*, ¢ TeM 4To6bl OHM B MEPBYIO ouepedb MOrIOMIATH SHEPTHIo H
yBEJTMYMBAICS AHAMETP HX IITONOpooOpa3HbIX OpoHT. HOHBI ¢ MPOXOXIEHHEM
no 6ojblieMy [OHAMETPY 3aXBaTblBAIOTCH N8 00pa3oBaHHA [MPOOYKTaA,
oborauieHHoro U*®. Tlnaama, KoTopas o6pazoBaHa MOCPEACTBOM MOHHM34LUHH
: pAHOBOTO Tapa, COHNEPXHMTCA B BAKYYMHOH KaMepe ¢ MarHHUTHbIM MojeM
BbICOKOM HAamnpAXXKEHHOCTH, 00pa30BaHHbIM C MOMOLIbIO CBEPXNPOBOASLIETO
MarHuTa. OcHOBHbIE TEXHOJIOTHYECKHE CHCTEMbI MPOLECCA BKIIOYAIOT CHCTEMY
reHepauuy ypaHOBOM MJa3Mbl, pa3fie/IuTeNbHLIA MOAYJb CO CBEPXMPOBOASLLIHM
MarHuTom (cM. nyHKT 3.10 nokyMeHTa INFCIRC/254/Rev.1/Part 2) n cucTeMbl
M3BJIEYEHHsT MeTanna s coopa "npoaykta”™ U "XBOCTOB".

MHKPOBOJIHOBBIE HCTOYHHKH YHEPTHH H AHTCHHBI

CneunansHo nmnpegHasHavyeHHble MM  TOOrOTOBIEHHblE MHUKPOBONHOBbIE
HCTOYHMKH 3HEPrHH M aHTeHHBl 018 reHepaud HMJIH YCKOPEHHS HOHOB H
obnajatome ciaegyiollMMH XapaKTepHUCTHKaMH: 4acTota Bbimme 30 I'ru M
cpelHAs BbIXOOHAs MOLIHOCTD [UJIS 00pa3oBaHHs HoHos Oosnee 50 kBT.

ConeHomnl Ui BO30YyXHNEeHHS HOHOB

CneumnansHo npeqHa3sHauye€HHblE HIM TIOACOTOB/IEHHblE COJIGHOMIObL! OIS
pagMoYacTOTHOr0 BO36yXIeHHUS HOHOB B AMarna3oHe 4yacTtot oonee 100 kI'y u
crnocobHble paboTaTh NpH cpeaHerd MolIHocTH 6onee 40 kBT.

CHCTEeMDBI JU1A IPOH3BOACTBA YPAHOBOH TLIa3Mbl

CneunanbHo npegHasHaueHHbIE HAH TOATOTOBAEHHBIE CHCTEMBI  ANs
NMPOH3IBOJICTBA YPAHOBOM MJ1a3Mbl, KOTOpPble MOTYT COIepXaTb BbICOKOMOILLIHbiE

MJIACTHHOYHbIE HJIH PACTPOBbie 3JEKTPOHHO-IyueBble MYIIKH C NepefaBaeMon
MOLLIHOCTHIO Ha MHILLEHb Honaee 2,5 KBT/cM.
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5.8.4.

5.8.5.

5.8.6.

CHcTeMbl 1% 06pabOTEH C XMAKOMETAIIMYECKOrO ypaHa

CneunanbHo NpedHa3HayeHHbIEe WA NOATOTOBIEHHbIE CUCTEMBI AJis 06paboTKH
SKHAKOrO MeTanna IUIA  PacriaBlIeHHOr0 ypaHa MM YpaHOBBIX CIII4BOB,
COCTOSILIINE M3 TUTAEHA W OXJaXkaaiowero o60pynoBaHMA IS THLNEH.

MOSACHUTEJIbHBIE 3AMEYAHUA

Turnu u Opyrue KOMIOHEHTHl ATOH CHCTEMbI, KOTOPbIE BCTYTAIOT B KOHTAKT C
pACTJIaBJIEHHBIM YPAaHOM HIIM YPaHOBBIMU CNNlaBaMH, MH3rOTOBIEHbI N3
KOpPPO3HHHO-CTOMKHUX H TEPMOCTOMKHX MATE PHAJIOB MJTH 3aIUILIEHBI MOKPLITHEM
M3 TakKUX MaTepHanoB. IIpuemieMsble MaTepHallbl BKIIOYAIOT TaHTaN, MOKPBITHIA
UTTPHUEM rpadHT, CpadUT, MNMOKPLITBIA OKHUCIAMH APYTHUX PpeONKO3eMelbHBIX
3neMeHTOB (cM. INFCIRC/254/Rev. 1/Part 2, nyHKT 2.7) MM HX CMECSIMH.

ArperaTsl 1% c60pa "mpoAyETa" M "XBOCTOB" METAJUIHYECKOrO ypaHa

CnelHabHO mpedHa3HauYe€HHble MM TMOATrOTOBJIEHHBIE arperaTbl g coopa
"npoaykTa” M "XBOCTOB" IS METAJIMTMYECKOrO ypaHa B TBepaod dopMe. ITH
arperaTthbi Ans cOopa HM3roToBlEeHbl W3 MaTepHanoB, CTOMKMX K HarpeBy H
KOPPO3HH, BbI3IBAEMON TAapaMH METAMIHYECKOT0 ypaHa, TakHX, Kak rpagwur,
MOKPbITbIA HMTTPHEM, WM TaHTAl, MIM 3alllMIIEHbI TOKPLITHEM M3 TAaKHX
MA4TEepHasoB.

KoxXXyxy pa3ieIMTeJIbHOr0o MONyns

LIunuHapuyeckue KaMepbl, CeHaNbHO NMpefHa3HaYe HHbIE HITHTOATOTOBJIEHHbIE
IN8 WCIoNb30BaHMA Ha O0OOraTHTENbHBIX YCTAHOBKAX C TMJA3MEHHLIM
pa3lejieHueM, [UJI1 TIOMElIEHWs B HUX MCTOMHHKA YpaHOBOH T1J1a3Mbl,
IHEPreTHYECKOro COJIEHOMIA pagHovacTOThl M KONIEKTOpPOB "MpoaykKTa' W
"XBOCTOB".

[MMOSACHHUTEJIbHBIE 3AMEYAHUS

ITH  KOXYXH HMEIOT MHOXECTBO BXOOHbIX OTBEPCTHA [is MoJayu
ANEKTPONHTAHUA, COEeIHMHEHMHA MOUPEPY3UOHHBIX HACOCOB, a TakKxXe s
OHarHOCTHKH U KOHTPOJIS KOHTPOJIbHO-U3MEPHUTENIbHBIX MTpHOopoB. OHH UMEIOT
TMIPUCTIOCOONEHNS AN OTKPLITHSA U 3aKPBITHSA, YTOObI 06ecneynTh 00CTyKHBAHNE
BHYTPEHHHUX KOMITOHEHTOB H H3rOTOBJIEHBI H3 COOTBETCTBYIOLLIMX HEMAarHUTHBIX
MATEPHAIIOB, TAKHUX, KaK HEPXKaBeloLlas CTalb.
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5.9.1.

CnenManbHO NpeIHa3sHaveHABIE WA NOATOTORICHARIE CHCTEMBI, 060pynOBaHMEe
H KOMMNOHEHThI JNA HCHONMb3OBaHMA Ha YCTAHOBEAaX SIEKTPOMArHHTHOTO
oboraieHus.

BBOIHbIE 3AMEYAHHUAA

[Tpu 271eKTpOMAarHUTHOM TIpOLIecCe HOHbI METAINIMYECKOTO YPaHa, MOJyYeHHbIC
nocpeacTBOM HMOHHM3aLMH TIHTAOLIEro Martepuana U3 coned (ooniyHo UCI),
YCKOPSAIOTCH M NMpPOXOOAT Yepe3 MarHUTHOE MoJie, KOTOpO€ 3acTaBisieT HOHDI
pa3fiM4YHBIX H30TOMOB NPOXOONUTL MO pa3IUYHBIM HampasieHHAM. OCHOBHBIMHU
KOMIIOHEHTAMH 2JIEKTPOMArHMUTHOrO M30TOMHOrO cernaparopa sBAAIOTCH:
MArHNTHOE MNOJie O/ OTKNOHeHHs/pa3leNeHusT HM30TONOB HOHHOrO IyuyKa,
MNCTOYHHMKA HOHOB C €r0 CUCTEMON YCKOPEHHS, U CHCTEMbI cOOpa OTAENIEHHbIX
noHOB. BcrnomoraTefbHbI€ CHCTEMBI Ul 3TOT0 MpOLEcca BKJIOYAIOT CHCTEMY
CH40XeHWS MAarHUTHOM 2Hepruerd, CHCTEMbl BbICOKOBOJLTHOTO THTAHHUS
MCTOYHMKA HOHOB, BAKYYMHYIO CHCTEMY M OOLUMPHbIE CHCTEMbI XHMHYECKOM
00pabOTKM /IS BOCCTAHOBJEHHSA TIPOOAYKTa H  OYHUCTKH/pereHepauuu
KOMMOHEHTOB.

JNeKTPOMArHHTHBIE CENAPaTOPbl H30TOINOB

INEeKTpOMArHHTHBIE CENapaTopsl H30TOMOB, CIIELHAIBHO NPeAHAa3HAYEHHBIE UNTU
NMOAroTOB/NIEHHbIE [ PpasfelieHHs H30TONOB YypaHa, M 000pydOBaHME H
KOMITOHEHTbI /19 3TOro, BKiovyasd:

a) HcTOYHHKH HOHOB

CneudanbHo TMpedHa3’HauyeHHble MM TIOATOTOBJEHHbIE OTAE/AbHbIE HIH
MHOTOYHMCJIEHHblE MCTOYHHKHM MOHOB ypaHa, COCTOSLIHE M3 MCTOYHHKA Mapa,
HOHHM3aTOpa M NMYyYKOBOTO YCKOPHTENS, M3rOTOBJEHHbIE H3 COOTBETCTBYIOLIMX
MaTepHANOB, TAKUX, KaK rpaduT, HepKaseollas cTajlb HIH Melb, H CITOCOOHBIX
obecneynsaTh OOLMA TOK B IyyKe HOHOB 50 MA MM 6onee.

b) KonnekTops HOHOB

KonnekTopHsie N1acTHHbI, HMEIOLIHE ABE WK 6onee HIeAH Y Na3a, CeuyanbHo
npedHasHauyeHHble HJIM TMOOTOTOBJEHHbIE MIS c6opa TNYYKOB HMOHOB
o0orauleHHoro H 06eHEHHOro ypaHa M M3rOTOBJIEHHbIE H3 COOTBETCTBYIOLLMX
M4TepHanoB, TaKUX, KaK rpadMuT WIH HepiKaselolllas CTalb.

c) BakyymHble KOXYXH
CrieunansHo NpegHa3sHaueHHbIE WM MOATOTOBIEHHbIE BAKYYMHbIE KOXKYXH 1S
3eKTPOMArHUTHHIX CENapaToOpPoOB ypaHa, H3rOTOBJIEHHbIE H3 COOTBETCTBYIOLUMX

HEMArHUTHBIX  MA4TepHasnoB, T4KMX, KaK HepKaselolllags CTalb, H
npeaHasHa4yeHHble ang padoTsl rpH gasaeHusx 0,1 [1a unu HuXKe.
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5.9.2.

NMOACHHUTEJIBHOE 3AMEYAHHUE

DTH KOXKYXH CMeLMaNbHO NpeIHa3HAYeHb! IS NOMEIIEHHS B HUX UCTOYHUKOB
HOHOB, KONIEKTOPHBIX MIA4CTHH M BOOOOXIAXI4EMbBIX BKJAAbIIER H HMMEIOT
NpHUCNOCOONEHNS I COeJMHEHH A TH(HY3HOHHBIX HACOCOB M MPHCIIOCOOIEH U
ANS OTKPBITHA M 3aKPHITHS B LIEJSAX M3BCYEHHA H 3aMEHbI 3THX KOMIOHEHTOB.

d) MarHuTHble NOJIOCHbIE HAKOHEYHHKH

CrnieuHalibHO MpefHa3HayeHHbIe UMM MOATrOTOBNEHHblIE MarHMTHbIE TIONIOCHbDIE
HaKOHEYHHKH, UMEIOLLIHe TnamMeTp 6osee 2 M, HCTIONIb3YEMbIe I o6ecneyeHUs
NOCTOSHHOrO MarHUTHOrO MO B 3/IEKTPOMarHMTHOM CerNapaTtope H30TONOB H
AN TepeHoca MArHUTHOrO MO MeXAY PacnoNOXEHHbBIMH PpIaOM
cenapaToOpaMH.

BbICOKOBONLTHBIEC HCTOYHMEM NMHTAHMSA

CneudaibHO TmpegHa3HadeHHble MM MOATOTOBJIEHHbIE  BBICOKOBOJIbHBIE
MCTOYHHMKH NMHTAHUA O UCTOYHHMKOB MOHOB, 06Jiamaloiine MoJIHbIM HabopoM
cleOyiolINX XapaKTEPUCTHK: MOTYT paboTaTb B HEMPEpPLIBHOM pexXuMe,
BbIX0QHOE HanpsaxkeHHe 20 000 B unu 6ombie, BRIXOOHON TOK 1 A HIIH 6onbllie
M cTabnIn3alug HanpsxeHus MeHee 0,01% B TeyeHHe nepHona 8 4acos.

YcraHoBKM IS TIPOM3BOACTBA TSIKENOA BORbI, ACHTEDHS H ACHTEPHEBBIX
cCoeHHEHHA M oO6opyloBanHe, CHECIHMAIbHO MNpeNHa3sRaYeHHOE  HJIH
MOATOTOBACHHOE Ui ITOr0

BBOOHBLIE 3AMEYAHHUA

Tsxxenyio BOgy MOXHO NpOH3BOOUTD, HCITOb3Y Pa3IHYHbIE npouecchl. OaHaKO
KOMMEpPYECKH BBIFOGHbLIMH SIBISIOTCS [OBa Tpollecca: Npoulecc M3O0TOMHOro
obMeHa Boabl M cepoBogopona (nmpouecc GC) M npouecc H30TOMHOro obmMeHa
aMMHMaKa M Boaopoaa.

[Tpouecc GC ocHoBaH Ha OOMeHe BOOOpPOda M OEATEPUSA MeXAy BOOOH H
CEpOBOOOPOOOM B CHCTEME KOJIOHH, KOTOpbie IKCIUIYATHPYIOTCH € XONOOHOM
BEPXHeM ceKLHer M ropsayed HHXKHEH ceKLiHer. Boma TeyeT BHHU3 MO KOJOHHAM,
B TO BpeMs KaK CepoBOAOPOOHbIA ra3 LIKPKYIHPYET OT AHA K BepILIMHE KOJIOHH.
s coleAcTBHSA CMEIUHBaHHIO rasa W BOAbl HMCMONb3YETCA PAO ObIpYaThIX
noTKoB. [leATepHiA nepeMelllaeTcs B BOOY MPH HHU3KMX TEMIIEPATYpaX M b
cepoBOZOPON NMPH BRICOKUX TeMneparypax. OboraiueHHble neiiTepHeM ras HiH
BOOA YOANAI0TCA M3 KOJIOHH MEpBOM CTYTNEHH Ha CTbIKe FOpSYMX H XONOIHbIX
CeKLIMA, W MpouUecc MNOBTOPAETCA B KOJIOHHAX cnenyiomiei cryneHd. [IpogykTr
nocsnenHent dasbl - Boga, oboraieHHas nertepueM 10 30%, HanpaBiasieTcs B
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IHCTHILIALIMOHHYIO YCTAHOBKY [ TIPOU3BOACTBA PEAKTOPHO-YHCTOM THAXKEION
BOObI, T.e. 99.75% OKHCH AEHTEPHS.

B npouecce OOMEHa MeEXIY AMMHAKOM H BOJOPOMOM MOXHO H3BIEKATh
AEATEpPUA M3 CHHTE3-Ta3a MOCPENACTBOM KOHTAKTa C XMIKMM aMMHAaKOM B
NPHUCYTCTBUM KaTanu3atopa. CHHTE3-ra3 nojaeTcs B OOMEHHbIE KONOHHBI H
3aT€M B aMMHa4YHbIA KOHBEPTEP. BHYTPH KOJOHH ra3 nNnogHMMaeTcs OT JHa K
BEPIIMHE, B TO BpeMsi KaK XXMIKMA aMMHaK TeYeT OT BEPUIMHBI KO [IHY.
JleATepun B CHHTE3-ra3e JMILIAETCS BOAOPOAA H KOHLIEHTPUPYETCS B aMMHAKE.
AMMMAK TIOCTYTaeT 3aTeM B YCTaHOBKY I8 KpPEKMHra aMMHaKa Ha [He
KOJIOHHB!, TOTJa KaK ra3 co6MpaeTcsi B aMMHayHOM KOHBEDPTEPE Ha BEPLUHHE.
Ha nocneayomux CTyneHsX NPOHCXOIMT JafibHerlee o60ralleHHe, M MyTEM
OKOHYaTENbHOM AHCTHIINALIMMA NTPOU3BOMMTCS PEAKTOPHO-YHCTas TAXKENas BOJA.
[Tomaya cHHTe3-ra3za MOXeT ObITh 06ecrneyeHa aMMHauYHOM YCTaAHOBKOM, KOTOpast
B CBOIO oOvepedb MOXET ObITb COOpYXEHa BMECTe C YCTAHOBKOW s
NPOH3BOICTBA TAXKENOM BOALI NyTeM M30TOMHOro 06MEHa aMMHaKa H BOIOpoJa.
B npouecce aMMHa4YHO-BOIOPOOHOr0 06MeHa B KaYyecTBE MCTOYHHKA HCXOOHOrO
NEATEPHUS MOXKET TAKXXe HCIIONb30BAThCS OObIYHASA BOAA.

MHorue npeaMeTsl KI104€BOro 060pynoBaHHs AJ18 YCTAaHOBOK 0 NMPOH3BOACTBY
TAXKeJION BOAbI, HcNob3yomwiux npoueccsi GC MaAM aMMHaYHO-BOJOPOXHOrO
oOMeHa, LIMPOKO pacnpoCTpaHEHbl B HEKOTOPLIX OTpacisAX HedbTeXHMHYECKOR
NpOMBILIIEHHOCTH. OcoGeHHO 3TO KacaeTcs HeOOJbLIMX YCTAaHOBOK,
ucnonb3yomwnx npouecc GC. OpHako HeMHorMe npeaMeThl 000pPYyIOBaHUSA
ABnsI0Tcs cTaHaapTHbIMH. Tlpoueccst GC 1 aMMHavYHO-BOJOPOAHOr0 O6MEHa
TpebyloT 00pabOTKH 60JIbILINX KONHYECTB BOCTIAMEHSAIOLNXCS, KOPPO3HOHHbIX
M TOKCHYHBIX XXMIKOCTEN MPH NOBbILLIEHHOM [aBleHHMH. COOTBETCTBEHHO NMpH
pa3paboTKe CTAHAAPTOB MO MPOEKTHPOBAHHIO M IKCIJIyaTallMK [JIS YCTaHOBOK
U 060pyNOBaHHA, MCNOJB3YIOILMX 3TH TIPOLIECCHI, cleRyeT yneasTb Ooblioe
BHUMAHHE noabopy MaTepvaNoB M HMX XapaKTepHCTHKaM C TeM, YTOObI
00€ecreynTh AITHTEIbHBIA CPOK CJIYKObI TPH COXpaHEHUH BbICOKOM 6€30MacHOCTH
M HagexXxHocTH. OnpeneneHHe MactiTaboB 00yCIOBIMBAETCA IIaBHBIM 00pa3oM
COO0paXXeHHSAMH DKOHOMHKH M HeoOxoauMmocTH. TakuM o6pa3oM, 6oiblias
4YacTh NPEAMETOB 060pYN0BAHHA H3TOTOBNIAETCS B COOTBETCTBHM C TPeOOBAHMAMM
3dKa3yMKa.

HakoHeu, crneayer OoTMEeTHTb, YTO Kak B npouecce GC, Tak M B npolecce
dMMHayHO-BOJOPOAHOTO OOMeEHa, npeaMeTbl OOOpYAOBaHHA, KOTOpbIe [0
OTASABHOCTH He nMnpeaHa3HayeHbl MM TMOACOTOBJIEHB ClELUHANbHO ANsA
MPOU3BOACTBA THAXKENOM BOJAbI, MOTYT COOMpPAaTbCH B CHCTEMBI, CMNELMAIbHO
npeaHa3HayeHHbIE HAM TMOArOTOBJEHHbIE OJIA MPOU3BOACTBA THIKENOM BOMdbI.
IIpuMepaMH TAKHX CHCTEM, TMPHMEHAEMbIX B OOOMX Mpoleccax, ABAAOTCA
CHCTEMA KA4TAJIMTHYECKOro KPEKHHra, HcCroib3yemas B mpolecce 0o6MeHa
aMMHaKa H BOIopona, H JHCTHIUIALIMOHHbIE CHCTEMBI, UCTIOJIb3YEMbIE B NPOLIECCE
OKOHYaTeNIbHOM KOHLEHTPAUHUHM THXEJOH BOObl, OOBOIALLEA ee OO0 YPOBHA
peaKkTOpPHO-YHCTOH,
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6.1.

6.2.

6.3.

6.4.

IlpeameTsl 0O0OPYAOBAHMA. KOTOpbIE CNeLUMalbHO TIpeHA3HAYEeHbl WIH
MOATrOTOBJIEHB! A1 MPOU3BOICTBA THXKEJON BONbI NYTEM HCIGC..b30BAHHUA JTHOO
npouecca 00OMeHa BOIbI M CepoBOAOpGaa, MO0 mpolecca oOMeHa aMMHaka M
800pOAd, BK/IIOYAIOT:

Bono-cepoBogopoaHble 0O6MEHHBIE KOJIOHHBI

OO6MEeHHbIE KOJIOHHBI, HM3rOTaBlIMBaeMbie M3 MEJKO3EPHHCTOM YTaepoaucTor
ctand (Hanpumep, ASTM AS516), nuamerpom oT 6 M (20 ¢yToB) A0 9 M
(30 ¢yTOB), KOTOPbIE MOUYT IKCIIYaTHPOBAThLCA TMPH JaBICHUAX CBbIIE WIH
pasHbIXx 2 MIla (300 dpyHT/KB. Q10AM) H HMEIOT KOPPO3HOHHBIA AOMYCK B 6 MM
MM 60JIblIIE, CTIEHANBHO NpegHa3HaYeHbI HIIH MOATOTOBNEHbI IJ15 MPOU3BOICTBA
TSXEN0N BOObl MyTEM HCMONb30BaHHA Mpolecca M30TOMHOro o6MeHa BOMIbI H
CepoBOAOpOIA.

l'azonyBKR H KOMIIpPECCOPBI

OpHocTyneHYaTble, ManoHarnopHeie (T.e. 0,2 MIla unn 30 pyHT/KB. OI0AM)
LHeHTpoOeXHble Ta30dyYBKH HMAH KOMIMpEccopbl A8 UHPKYISLUHH
CEpOBOIOPOIHOrO rasa (T.e, rasa, comepxaiuero 6onee 70% H,S), cneunanbHo
NnpeqHa3HavYeHHbie HIH MOArOTOBJIIEHHbIE WIS MPOM3BOICTBA THAXKEIOA BOLbI
MyTEM HCITOJb30BaHMS Mpoliecca 06MeHa BOIbl H CEpPOBOIOPOAa. ITH ra3ofyBKH
MUK KOMIIPECCOPbl MMEIOT MPOH3BOIUTENBHOCTD, TPEBBIILIAIONIYIO HIIH PABHYIO
56 m*/c. (120 000 SSFM) npH 3KcnnyaTauny Mo JaBleHHEM, TIPEBbILLIAIOUIHM
unu pasHbiM 1,8 MITa (260 ¢dyHT/KB. DI0OAM) Ha BCOCE, M CHA0XKEHDI CaJIbLHHKAMMH,
YCTOMYHBbIMK K BO3feAcTBHIO H,S.

AMMHAYHO-BOROPOIHBLIC o6MeHHbIe KONOHHBI

AMMHAYHO-BOJOPOAHbIE OOMEHHbIE KOJIOHHbI BbBICOTOH 6o0Jiee WM PpaBHOM
35 m (114,3 dyroB) nnamerpom ot 1.5 m (4,9 dyros) mo 2,5 M (8,2 dytos),
KOTOpbIE MOTYT 3KCIUIYaTHPOBAThCA MOJ OaBjeHHEM, MNpeBbillaomum 15 MIlla
(2225 byHT/KB. OIOAM), cneLUHaNbHO TpeqHa3HaYeHHble MM MOATOTOBIEHHbIE
O/ TIPOM3BOACTBA TAXENOM BOMAbI MYTEM HCIIONb30BAHHA MpoLieccd OOMeHa
aMMHaKa ¥ BoOopoda. IDTH KONOHHbI HMEIOT TaKXe MO MEHbILEA Mepe ONHO
OTOOPTOBaHHOE, OCEBOE OTBEPCTHE TOTO XKe OJHAMETPA, YTO H HHIHMHAPHYECKas
4acThb, Y€PE3 KOTOPYIO MOTYT BCTABAATHCA HIIH BBIHUMATbCA BHYTPEHHHE JETANH
KONOHHBI.

BHyTpeHHME NETAIH KOJIOHHB H CTYNIEHYAThIE HACOCH

BHyTpeHHHe MeTaJlH KOJOHHbBI M CTYMEHYaTble HAcoChi, CMEeuHaIbHO
rnpeaHa3sHayeHHbIe HWAH TMOOFOTOBNEHHbIE SIS KOMOHH IS MPOH3BOACTBa
TAXeJON BOAbI TNyTEM MCMOJB3OBAHHA MNpoUecca aMMHaYHO-BOJOPORHOTO
oOMeHa. BHyTpeHHHe feTaJli  KOMOHHbLI BK/IIOYMAIOT  CIELHANbHO
npeaHa3HauyeHHbIe KOHTAKTOPbI MEXOY CTYNMEHAMH, COREACTBYIOILHE TECHOMY
KOHTAKTY ra3a M XHAKOCTH. CTymeH4yaTble HAcOChl BK/IIOMAIOT CrelHanbHo
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6.5.

6.6.

6.7.

npeaHa3HauyeHHbIe MOTpyXaeMble B XHIAKOCTh HACOCH! IUIS LIMPKYJISALIMH XKHAKOrO
AMMHAKa B Mpeaenax 00beMa KOHTAKTOPOB, HaXOAALLMXCH BHYTPH CTYneHemn
KOJIOHH.

YCTaHOBKM N5t KPEKHHIa aMMHaKa

YCT4HOBKH 0N KPEKMHra amMMHaka, 3IKCTUIyaTHpyemble TOH OaBJIEHHEM,
npesbilialoiM UMK pasHbiM 3 MIla (450 byHT/KB. O10HM), ChEeHHaIBHO
npedHasHauYeHHble WJH MOATOTOBIEHHbIE 114 MPOU3BOACTBA THAXKEION BOIbI
nyTeM HCMONb30BAHHA Mpoliecca U30TOMHOro 06MeHa aMMHaka M BOZOpoJa.

Hndpakpacubie aHAIH3aTOPb! OTNOMIECHAS

WHppakpacHble aHATH3aTOPbI NOTIOLLEHHUS, CTIOCOGHBIE OCYLLIECTBIATD aHANU3
COOTHOLIEHHS MEXAY BOAOPOIOM H JeHTEPHEM B PEATbHOM MacllITade BpeMeHH,
KOr[a KOHLIEHTpalHU JeATEPpHs PaBHbI HIIH NIpeBbILAIOT 90%.

Karanurudeckne neyd

KaTanuTHYecKHe nevyd 1S nepepadboOTKH OOOrallieHHOro AeATepHeBOro rasa B
THKeayio BORY, CNELHAIbHO MNpeiHasHa4YeHHble WIKM MOArOTOBJEHHbIE AN
MMPON3BOACTBa THXKENOH BOMbI TYTEM HCMOJb30BaHHS MpoLiecca H30TOMHOrO
0oOMeHa aMMHaKa M BoAopoIa.

YcTaHOBKH [UI1 KOHBEPCHM YypaHa H OOOpyHNOBaHME, CHEIHAIILHO
npegHasHa9eHHoe WIH MOATOTOBJICHHOE IJIA 3TOro

BBOOHBIE 3AMEYAHUA

B ycTaHOBKax U cHCTeMax 1719 KOHBEPCHH ypaHa MOJKET OCYILIECTBAATBCS OAHO
MITH HECKOJIbKO MpeBpalleHHi H3 OOHOr0 XMMHMYECKOro M30ToMNa ypaHa B Apyrou,
BKJIIOMAA: KOHBEPCHMIO KOHLEHTpaToB ypaHoBod pyabl B UO,, koHBepcHio UO,
B UO,, kousepcuio okucern ypaHa B UF, unu UF,, xouBepcuio UF, B UF,,
kousepcHio UF, B UF,, kousepcuio UF, B MeTaliMyecKui ypaH U KOHBEPCHIO
¢Topunos ypaHa B UO,. MHorue KiaroyeBble KOMMOHEHTBHI O00OpydOBaHMSA
YCTA4HOBOK 178 KOHBEPCHMM YpaHa XapakTepHbl IS HEKOTOPbIX CEKTOPOB
XUMUYECKON 00padaThiBalOLled MPOMbBILIEHHOCTH. K npuMepy, BHIbI
000pya0OBaHHSA, KCMOJB3YEMOrO B 3THX MpoLieccax, MOTYT BK/IIOYATh: MEuH,
Kapyce/lbHble MEYH, PEaKTOPbl C MCEBIOOXHKEHHbIM CJIOEM KaTalu3aTopa,
’KapoBble peaKTOpHble OALIHH, XHIKOCTHbIE LEHTPHYrH, IMCTANISLHOHHbIE
KOJIOHHbI H XXHIKOCTHO-XHIKOCTHbie 3KCTPAKLHOHHBIE KOJIOHHbI, OOHAKO He
MHOrH€ hOMIOHEHTbI 000pYI0BaHHI UMEIOTCS B "rOTOBOM BHAE"; 0O0ABILMHCTBO
13 HUX J0JIXHbI ObIT MOArOTOBIEHbI COrNIaCHO TpeOOBaAHHAM M cneuUPHKaLIMAIM
3aKa3yMka. B HeKOTOpbIX ciiyyasix TpeOyeTcs yuyMTbIBaTh cneldalbHbie
MPOEKTHbIe H KOHCTPYKTOPCKHE OCOOeHHOCTH OIS 3allUThl OT arpecCHBHBIX
CBOHCTB HEKOTOPbIX U3 o6padaTbiBaeMbix xUMHyeckux sewtects (HF, F,, CIF, n
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7.1

7.2.

7.3.

7.4.

dTopunst ypaHa). HaxkoHeu, cregyer OTMETHTb, YTO BO BCEX TMpoLEccax
KOHBEPCHM YpaHa KOMIOHEHTbI 000PYIOBaAHHMS, KOTOpPbIE OTAENbHO CIIELHANBHO
He TIpEIHa3HAY€Hbl WIM TIOATOTOBNEHbl AN KOHBEPCHH ypaHa, MOTYT ObITb
00bEAMHEHb! B CHCTEMbl, KOTOpblE CMNELUHANbHO TNpEJHa3HaYeHbl WIH
NOArOTOBIEHBI /15 MCIOMb3OBAHMUA B LIE/ISIX KOHBEPCHH ypaHa.

CneuManbHO MpeaHa3HadeHHbIe WIH MOATOTOBNCHABIE CHCTEM: i IVI1 KOHBEPCHH
KOHIIEHTPATOB ypanoBo# pyani B UO,

NNOACHUTEJIbHBIE 3AMEYAHHA

KoHBepcHs KOHLEHTpaTOB ypaHOBOA pyaobl B UO,; MOXET OCYIIeCTBIATHCA
CHayaJla MocpefCTBOM PAaCTBOPEHHSA PYAbl B a30THOM KHCJIOTE M 3KCTpakKUHH
OYMILIEHHOTOreKcaruapaTa ypaHnJIQHHHTPATA C TOMOLbIO TAKOTO pPACTBOPHTENA,
KaK TpHOyTHI ¢ocdaT. 3aTem rekKcarapart ypaHWIAOUHUTpaTa npeobpasyeTcs
8 UO; nn6o nocpeacTBOM KOHLEHTPALUMHA M ACHUTPALMH, JIMOO MOCP.ICTBOM
HeHUTpalH3aluHH ra3o0006pa3HbIM aMMHAKOM /s TIONYNEeHH QUYPAHATS aMMOiiiisn
¢ nocieayiowen GUIbTpaLUHeH, CYLIKOA H KalbUHHHPOBAHTICM.

CneyHanbHO NpeHa3HaAYCHAbIC AJIA NOATOTOBNICHHbIE CHCTEMB! Iyl KOHBEPCHH
UO, B UF,

NMOACHUTEJIBHOE 3AMEYAHHE

Konsepcuss UO; B UF, MOXeT OCYLIECTBAATLCS HEMOCPEACTBEHHO

dToprpoBaHnem, Jinanpouecca TpedyeTca HCTOYHHK I'a3000pa3sHoro Gpropa Ml
TpeXdTOPHUCTOrO XJIopa.

CneuHanbHo npegHasHaYcHAbIE AN NOATOTOBNCHHLIC CHCTEMDI AN KOHBEPCHH
uo, s UO,

NMMOACHUTEJIbHOE 3AMEYAHHE

Konsepcus UO; B UO, MOXeT oCyLIeCTBAATLCH NOCPEACTBOM BOCCTAHOBAEHHUS

UO, ra3o00pasHbIM KPEKHHr-aMMHAaKOM HJIH BOJOPOIOM.

CneunanbHO NpPEMHA3HAYCHHBIC WITH NMOArOTOBJICHHBIC CACTCMBI IS KOHBCPCHH
U0, s UF,
MOSICHUTEJIBHOE 3AMEYAHME

Konsepcusi UO, B UF, MoxXeT ocyliecTBasThcs nocpeactsoM peakiimn UO, ¢
razoo6pasHsiM GTopuctsimM Bogopoaom (HF) npu Temneparype 300-500°C.
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7.5.

7.6.

7.7.

Cl’lelIPIaJ[bHO NnpcaHa3HAa4YCHHLIC WIH NOArOTORIICHHBIC CHCTEMDBI IUIA KOHBCPCHH
UF, 8 UF,

[MOACHUTEJIbBHOE 3AMEYAHHE

Konsepcusi UF, 8 UF, ocyimecTnseTcs NocpeACTBOM PK30TEPMHYECK sl peaKLHH
¢ ¢TopoM B peakTOpHOW GamHe. UF, KOHOeHCHpPYeTCs M3 FOPAYUX JIETY4YHX
razoB TNOCPeICTBOM TMPOMYCKaHHA TOTOKa rasa 4epes XOJOGHYIC JOBYLIKY,
oxnaxgeHHyto 1o -10°C. Jing mpouecca Tpedyercs MCTOYHHK ra3oodpa3Horo

dTopa.

CnenHanbHO PeHA3HAYEHHDIE IUTH NOATOTOBJICHHBIE CHCTEMbI JUISi KOHBEPCHH
UF, 8 METAUIHYCCKHHA ypaH

[MOACHHUTEIIBHOE 3AMEYAHHE

Yonsepcus UF, B MeTanauyeckui ypan ocylllecTBAsieTCHd TIOCPEACTBCM €ro
BOCCTaHOBJICHHA MarHHueM (KpYTIHble TApTHH) MM KalbliHeM (Majbie NMapTHUH).
Peakumns ocyuiecTBaseTcs MpH TeMrepaTypax BbIlllE TOYKH TUIABJECHHS ypaHa
(1130°C).

Cl'lelUlaJleO NpeAHAa3Ha4YCHHbLIC HIIH MOATOTOBJICHHBIC CHCTEMBI I KOHBCPCHH
UF, 8 UO,

[MOACHUTEJIbHBIE 3BAMEYAHHUA

Konsepcusi UF, B UO, MoXeT ocyLnecTBASTHCH MOCPEACTBOM OJHOr0 M3 Tpex
npoueccoB. B nepsom npouecce UF, BoccTaHaBAHBAETCA M THIPONH3YETCH B
UO, ¢ ucnonbp3oBaHueM Bogopoga M mnapa. Bo BropoM mnpouecce UF,
rHApOJIM3YeTCS PACTBOPEHHEM B BOQRE, AN OCAaXACHHUS OAMYpaHaTa aMMOHHSA
100aBaseTCs aMMHAK, a OuypaHaT BoccTaHaBnupaeTcs B UO, BopopoaoM mpu
Temneparype 820°C. [Ilpn Tpetbem npouecce rasoodpasHbie UF,, CO, u NH,
CMEWINBAIOTCH B BOLE, OCaXaas yPaHOBOKHC/BIA AMMOHHA. YPaHOBOKHCIbIA
AMMOHHMA CMELLIHUBAETCS C NapoM K BOOOPOAOM npH TeMnepatype 500-600°C nas
npoussoactsa UO,.

Kousepcust UF, B UO, 4acTo ocyuiecTBASETCS HA MEPBOMA CTYMEHH YCTAHOBKH NO
M3rOTOB/JEHHUIO TOMJIMBA.
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7.8.

CneuManbHo NpefHa3HavYeHHble HIA NOATOTORIICHHbIE CHCTEMBI [UIS KOHBEPCHH
UF, B UF,

MNOACHHUTEJIbHOE 3AMEYAHHUE

Konsepcuss UF, B UF, ocyuectasercd nNOCPEACTBOM BOCCTAaHOBIEHHUSA
BOJOPOAOM.
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