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JOIMOJHUTEJILHBIN IMPOTOKOJI K COTJIAIIEHUIO MEXTY
KHTANCKON HAPOJHOMN PECIIYBJINKOHN N
MEXJIYHAPOJHBIM ATEHTCTBOM O ATOMHOM SHEPTUH O
IIPUMEHEHWUU T'APAHTHM B KUTAE

1. Tekct JlonmomHuTenpHOro mpoTokona K COrNaleHHI0 O rapaHTHAX', 3aKII0YEHHOMY
Mexay Kuraiickoit HapomHo#t PecnyOmukoit 1 MexXayHapoIHBIM areHTCTBOM IO aTOMHO#M
JHEPTMHM B IEJIAX IPUMEHEHHd rapaHTMd B Kurtae, BOCHpPOM3BOIWTCA B HACTOSIIEM
JMOKYMEHTE JijI CBEJICHHS BCEX WICHOB. JIONONMHUTENBLHBIH MPOTOKOa Obu1 o100peH CoBeToM

', ynpasisromux 25 Hos6psa 1998 roma. O 6611 noamnucan B Bene 31 nexa6pa 1998 roxa.

2. B coorsercTBuu co crarheif 10 J[OMONMHUTENEHOrO MPOTOKOIA OH BCTYIIMI B CHIY B
J€Hb, KOrJa ATreHTCTBO MOMy4ms10 OT KuTas NUCBMEHHOE YBENOMJIEHHE O TOM, YTO
3aKOHOZAATENIFHEIE M KOHCTUTYLIMOHHBIE TpeGoBaHus Kuras, HeoOXoauMsble s BCTYIUIEHHS B

CHILy, BBIIIOJIHEHB, T.€. 28 MapTa 2002 roxa.

Bocnponssezneno B noxymenre INFCIRC/369.

I ITo coo6paxkeHHAM SKOHOMHH HACTOSIIMH JOKYMEHT OTIIEYaTaH OTPaHAYEHHBIM THPAXKOM. ||
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INFCIRC/369/Add.1
Attachment

TOIMOJTHUTEJIBHBINA ITPOTOKO.I
K COTJIAHIEHUIO MEXIY KHTAMCKON HAPOJHOHN
PECIIYBJIUKOMN U MEXKIIYHAPOJAHBIM ATEHTCTBOM
IO ATOMHOM SYHEPI'MH O IPUMEHEHUH
TAPAHTHH B KUTAE

IIpeam0yna

IMPUHNMAA BO BHUMAHMHME, 4ro Kuraiickas Hapomnas Pecny6muka
(B nanbHelimeM uMenyemas “Kuraem™) u MexxayHapoaHoe areHTCTBO 110 aTOMHON 3HEPrHU
(B nanmpHeHIeM HMeHyeMmoe "ATeHTCTBOM') ABISIOTCA y4yacTHUKaMH CorjiamieHus Mexny
Kutaem n AreHTcTBOM O npuMeHeHMH rapantuii B Kurtae (B maipHelilleM HMEHYEMOTo
"CornamenneM o rapaHTusx"), KoTopoe BCTynmio B cuiy 18 centabps 1989 rona;

YUUTBIBAS xenaHue MeXIyHapOZHOro coollmecTBa eimie 0oiee YKPENmUTh PEXUM
SIEPHOTO HEPACIPOCTPAaHEHHWs IIyT€M IIOBHIIEHUS JEHCTBEHHOCTH M 3GdEKTHBHOCTH
CHCTEMBI TapaHTUH ATEHTCTBa;

HATIOMHUHASL, uyto AreHTCTBO NIpPH OCYLIECTBIECHHH TI'apaHTHH MOJDKHO YYHTHIBATH
HEOOXOAUMOCTh: H30eraTh CO3JaHUA NPENATCTBHI SKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
passuTui0 KuTas MM MeXAyHapOAHOMY COTPYHHHYECTBY B 00JIaCTH MHPHOH sOepHOi
NEATEIbHOCTH;  COOMIONaTh MeHCTBYIOIIME IIOJOXXKEHHA B OOJIAacTH OXpaHBI 3JOPOBBA,
OezonmacHOCTH, GM3HMYECKOH 3alMTH, a TakKe Jpyrde ACHCTBYIOIME TpeOOBaHMs
0€30MacHOCTH U IIpaBa OTAENBHBIX JIUL; W NPUHAMATEL BCE MEPHI 110 3aIHUTE KOMMEPUYECKHX,
TE€XHOJIOTMYECKMX H IPOMBIIUICHHBIX CEKPETOB, a TaKXKe APYrod KOH(pHIECHIHAIBHOH
UH(OpMaINH, KOTOpas CTAHOBUTCS €MY U3BECTHOM;

IMPUHNMASA BO BHHUMAHHUE, uro 49acTtoTa IpPOBEACHHA H HHTEHCHBHOCTD
MEpPONIPHUATHH, YyKa3aHHBIX B HacroguieM IIporokosne, OyayT mOXIEPXHBATECA Ha
MHHHMAJIbHOM YpPOBHE, COOTBETCTBYIOIIEM MENH IOBBINICHHA JEHCTBEHHOCTH H
3¢ eKTHBHOCTH rapaHTHii AT€HTCTBA;

HACTOSIINM KuTaii 1 AT€HTCTBO COTTIaCHIIMCEH O HHXKECIEAYIOMEM:



CBA3b MEXY HACTOAIIUM ITPOTOKOJIOM U
COINTAHIEHUEM O TAPAHTHSAX

Crates 1

Tonoxenus Cornamenns o TapaHTUAX NPUMEHSIOTCS K HacTosmieMy IIpoToxony B Toi
Mepe, B KaKOH OHH COOTBETCTBYIOT HONOXKEHHAM HacToamero [IpoTokona u COBMECTHMEI ¢

HHUMH.

B cnyyae npotuBopeurs Mexay nonoxkeHHAMH CoOrilalleHHss O TapaHTHAX H

TIOJIOXKCHHUAMH HACTOAWIETO Hporoxona TPUMECHAIOTCA NMTOOXKCHUA HACTOAIIETO Hporoxona.

HNPEJOCTABJIEHVUE HHOOPMAIINHA

Cratba 2

a.  Kuraii npenocrasisier AreHTICTBY 3asdBlICHHE, COlepKaliee:

i)

iii)

O61ee onncanue odbeMa onepanuii Ui KaxXIoro MecTa HaxoxaeHus B Kurae,
HMEIOIIEr0 OTHOIICHHUE K e TeIbHOCTH, YKa3anHoi B [Ipunoxenuu I k
HacrosauieMy IIpoTokoiny, rae 3TH oepallii OCYIIECCTBIBIIOTCS I TOCYAapCTBa,
He 00J1ajaroInero siaepHEIM opyxkueM (nanee umernyemoro I'HSO), niu B
COTPYAHHYECTBE C HHUM.

Hudopmammio, yKka3pIBAIOUIYI0 MECTO HAXOXKIEHHA H  3KCIUTyaTal[HOHHOE
COCTOSIHHE YPaHOBHIX PYJHHUKOB M OOOTAaTUTENBHBIX YCTAHOBOK M TOPHUEBHIX
00OTraTUTENHHBIX YCTaHOBOK, KOTOPHIE YJaCTBYIOT B MPOW3BOJCTBE AJIS KAKOIrO-
mbo THSO, m o cyniectBylolleM ToJ0BOM 0O0BeMe IIPOHM3BOJCTBA TaKHUX
PYOHMKOB M OOOraTMTENBHBIX YCTaHOBOK M 3toro ['HSO. Kurait
TIPENOCTaBIsICT TIO 3alpocy ATEHTCTBA JAHHBIE O CYIIECTBYIOIEM TOZOBOM
00BbeMe IPOU3BOACTBA OTJCIIBHOTO PYAHHKA WIH O00TaTUTENbHON YCTaHOBKHU IS
storo 'HAO. [IlpenocraBineHne 3ToH wuHGOpManuu He TpeOyeT BeaeHHS
noAPOoOHOTO yYeTa sIEPHOrO MaTepuaia.

HNudopManmo OTHOCHTENBEHO HCXOHOTO MaTepHala, KOTOPHIH eIne He JOCTUT
COCTaBa W YHCTOTHI, KOTOPHIE AENAOT €ro MPUTOIHBIM JIIsl H3TOTOBIICHHS
TOIUIMBA WIH HU30TOIHOTO 000OrameHus, BKIIYaONIyIo:

a)  KOJIMYECTBA, XMMHYECKUI COCTaB M MYHKT Ha3HAUYEHUS KaXKIO! 3KCIOPTHOM
IIOCTaBKH Takoro Matepuana u3 Kuras B kakoe-m6o 'HAO B xonnyecTBax,
MPEBHINAIONIHX

1)  ngecare MeTpUYecKMX TOHH YypaHa, MIHM JUId TIOCHEAOBATENbHBIX
SKCTIOPTHBIX IOCTaBOK ypaHa 3 Kutas B omHo M 10 ke I'HAO,
KaXOas W3 KOTOPHIX MEHee AeCATH METPHUYECKHMX TOHH, HO CymMMa
KOTOPBIX IPEBBIIAET JCCATh METPHYECKUX TOHH B TEUEHHE IOJ1a;

2)  nBagmaTh METPUYECKUX TOHH TOpPHWS, WIM L1 IIOCIENOBATEIBHBIX
SKCHOPTHBIX MOCTaBOK Topus u3 Kurtas B ogHo u 1o ke I'HAO,
KaXKAas U3 KOTOPHIX MEHee [BaAlaTH METPUUYECKUX TOHH, HO CyMMa
KOTOPBIX IIPEBHIIIACT ABAIIATH METPHUCCKUX TOHH B TEYEHHUE r0/a;

b)  KoIHMYEeCTBa, XUMHYECKHI COCTAB M UCHOIBE30BAaHUE HIIH IIPE/AI0IaraeMoe
UCIIOJIF30BaHHE Ka)XKI0i UMIIOPTHO#H MOCTAaBKH Takoro Mateprana B Kuraii
u3 kakoro-moo I'HSIO B konmuuecTBax, MpeBHIIAIOMINX



vi)

vii)

1)  Jecarh METPHYECKMX TOHH YpaHa, WIH JUId IOCIEIOBaTeIbHBIX
MMIIOPTHEIX MOCTaBOK ypana B KuTaii u3 oxsoro u toro e I'HAO,
KaxIas W3 KOTOPHIX MeHee*HeCsTH - METPHUECKMX TOHH, HO CyMMa
KOTOPHIX HPEBHIIIAET IECATh METPUYECKHX TOHH B TEUEHHE IO1a;

2) f#BamUaTh METPHUYECKHX TOHH TOPHSA, WIHM UL IOCIENOBATENBHEIX
HMIIOPTHEIX TTOCTaBOK Topus B Kurait u3 ognoro u toro xe I'HAO,
KaXkJasd M3 KOTOPHIX MeHee ABaAllaTH METPHYECKHX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIAET IBAANATh METPUIECKAX TOHH B TEYCHHUE ro/a;

TIPU 5TOM NOHMMAETCS, YTO HPEROCTaBIATh MH(OPMAIMIO O TAKOM MaTepHalie,
NpeJHa3HAaYeHHOM JUIS HEANCPHOTO MCIONB30BaHUSA, IIOCIE TOro KakK OH
JOCTHTHET OKOHYATENbHOH (OPMBI CBOETO HESANEPHOrO HCIIOIB30BAaHUA, HE
Tpebyercs.

a) uHGOPMALMIO OTHOCHTENIBHO KOJNWYECTB, BHAOB HCIOJIB3OBaHHUA U MECT
HaXOXAEHHS SAEPHOTO MaTrephaja, OCBOOOXIEHHOrO OT TapaHTHil B
cooTBeTCTBUU cO crarbed 37 CornameHus O TrapaHTHAX, KOTOPBIH
o0pabaThIBaeTCs WM UCTIONB3YyeTcs A kKakoro-mu6o FHAO;

b) uHQOPMAIMIO OTHOCHTEIBHO KOIMYECTB (KOTOpas MOXET HMeTb (HopMy
OIIEHOK) M BH/IOB HCNOJH30BaHUA B KaXKIOM MECTe HAXOXIEHHUS SIEPHOTO
MaTepHala, OCBOOOXIEHHOTO OT TapaHTMH B COOTBETCTBHH CO
crateeil 36 b) CornamieHus O TapaHTHAX, HO €II€ HE JOCTHUIIIEro
OKOHYAaTEIbHOW (OPMBI HESIEPHOTO HCIIONB30BaHUS, B KOJIMYECTBAX,
IPEBHIAIOIUX YyKa3zaHHBle B craThe 37 ComlalieHus O TapaHTHsX,
KOTOpPHINi 0OpabaThIBacTCA WM HCIONb3yeTcs AaA Kakoro-mabo I'HSIO.
IlpenocraBnenue 3Toii MHGOpManuu He TpeOyeT BedeHUS MOAPOOHOTO
ydera SAepHOro MaTepHaa.

uadopManmi0 06 IKCHOPTHBIX MocTaBKax B Kakoe-mu6o 'HSIO u mMmopTHBIX
rmocraBkax M3 kakoro-mu6o I'HSIO orxonoB cpegHero wiM BBICOKOTO YpPOBHS
aKTMBHOCTH, COJEPKalMX IIyTOHMI, BBICOKOOOOTallleHHEBI! ypaH WU ypaH-233,
B OTHOLICHHHM KOTOPHIX NPHMEHEHHE TapaHTHii OBUIO TNPEKPAIIEHO COTIAcHO
crarbe 11 Cormamenus O TapaHTHAX B ClIydae 3KCIOPTA M COIVIACHO
COOTBETCTBYIOLIHM IOJIOKEHHUAM COTJIAIICHUS O TAPAaHTUAX MEXKAY SKCIOPTEPOM
1 ATEHTCTBOM B Cillydae HMIIOpTa,

CIIEAYIOIYI0 HH(OpMALMIO MO KaXKAOH 3KCIIOPTHOM noctaBke u3 Kuras B kakoe-
mi6o T'HSO cormacoBaHHOro OGOpPYIOBaHMSA W HEANEPHOrO MaTepHaia,
nepeuncieHHbIX B Ilpunoxkenuu [I: wmpeHTHMdHKAMs, KOJMYECTBO, MECTO
MPEAIOIaracMoro MCIOJb30BaHUS B TOCYJapCTBE-TIONyYaTele M OaTa HWIH B
COOTBETCTBYIOIIUX CIIy4asx 0XKHJaeMas AaTa SKCTIOPTHOM HOCTaBKH;

O6mue mnaHel coTpyxHudecTBa ¢ kKakuM-mu6o T'HSAO Ha mnpeacrosmmii
NECATUNCTHUHN NIEPHOT, UMCIONIHE OTHOIICHHUE K PAa3BUTHIO SIEPHOTO TOILIMBHOTO
UMKIa (BKIIOYas IUIAHUPYEMBIE OTHOCSINMECSH K SAEPHOMY TOIUIMBHOMY IIHKITY
Hay4YHO-UCCIENOBATEIBCKHE U OIBITHO-KOHCTPYKTOPCKHE paboTHI), KOIrja OHH
YTBEPIKICHEI COOTBETCTBYIOIIMMH KOMIIETEHTHEIMH opraHamu B Kurtae.

Kuraii npefocraBnser AreHTCTBY IO €ro 3ampocy HHGOpPMalHMi 00 OTHOCSIIMXCS K
AJEPHOMY  TOIUIMBHOMY  UMKIY  HAay4YHO-UCCNCHOBATENLCKHX W OINBITHO-
KOHCTPYKTOPCKHMX paboTax, CBA3aHHBIX HIH HE CBSI3aHHBIX C SJACPHBIM MAaTEPHAJIOM,
KOTOpHIe mpoBofsATcs rae-nu6o B Kwurae s kakoro-nmu6o T'HSIO wunm B
coTpyaHuYecTBe ¢ KakuM-u6o 'HAO.



Io 3anpocy ArenrcrBa Kutait naeT yrouHeHHs mil pazbsicHeHus o060l HHEGOpMalnH,
NEPEAAaHHOM B COOTBETCTBHHU C HACTOSIIEH CTAaThel, B TOM CTENEHH, B KaKOH ATO MMeeT
OTHOIIEHHE K LIENH rapaHTHi.

ITo xoHKpeTHOMY 3ampocy AreHTcTBa Kutail npeipiuuuMaeT Bce pasyMHbIE YCHIIUS, C
TEM 4TOOBl B ILEMAX YCTPaHEHHS JIOOBIX HECOOTBETCTBHM  HPENOCTABUTH
HOATBEpXKAcHAE HHOPMaLiH, IPeACTaBlIeHHOH AreHTCTBY KakuM-1u60 ITHSO.

Cratba 3

Kuraii npenocrasnser AreHrctBy B TedeHue 180 nuell mocne BCTymuleHHs B CHITy
HacTosmiero IIporokona uadpopMaluio, onpeseNeHHY0 B CTaThe 2.a 1), ii), iv), u vii).

Kurali mnpenocrasiser AreHTCTBY M0 15Masg kaxmoro roma OOHOBJIEHHYIO
nHQOPMALIMIO, O KOTOpOifi TOBOPHMTCA B MYHKTE a. HACTOSMIIEH CTAaTbH, 3a IIEPHO,
OXBaTBIBAIOLIMH NPEALIECTBYIOIMI KaJleHAapHelii ron. Ecinu paHee npemocTaBieHHAs
uHopMaIms ocTanach 6e3 u3MeHeHni, Kurait ysegoMiser 06 3TOM.

Kutaii mnpenocraBiser ATreHTICTBY 10 15 Mas kaxzaoro roja HHQpopmaimio,
OIPEZICNIEHHYIO B CTaThe 2.a.iii) M V) 3a MEpHON, OXBATHIBAIOLIMI NpPeAUIECTBYIOUIHI
KaJICHAapHBIA IO,

Kuraii exekBapTanbHO IpPENOCTaBiIsieT ArEHTCTBY HMH(OpMAIMIO, ONpPEACICHHYIO B
craTtbe 2.a.vi). OTa MHGOpPMALUA TPENOCTaBIsIEeTCS B TCYEHHE IIECTHAECATH IHEH
nocje OKOHYaHUSA KaXKA0ro KBapTajia.

Kurait npenocraBnser AreHTcTBy HH(OpMalMIO, ONPEAEICHHYIO B CTaThe 2.b., 2.c. U
2.d. B TeueHME MIECTARECATH AHESH MOCHE NOCTYIUICHUS 3ampoca OT ATeHTCTBa.

HA3BHAYEHME HHCIIEKTOPOB A'EHTCTBA

Crarba 4

i)  T'enepampHblii aupextop yBemomysieT Kutaihk 06 yrBepxkaeHun CopeToM
ynpapisionmx (B AanbHeimeM uMenyeMoro “CoBeToM”™) m000ro JOHKHOCTHOTO
Juna ATCHTCTBa B KauyecTBe HHcIekropa mo rapantusMm. Ecmm Kutaii He
usBemaer ['enepaibHOTO AUPEKTOPa O CBOEM OTKIOHEHHH TaKOro JOKHOCTHOTO
JHLa Kak MHcIekTopa mis Kuras B TedeHHE TpeX MeCSLEB HOCIE NOIYyYEHHSA
yBenomiieHHs 06 yrBepxkaeHun CoBeTOM, HHCIIEKTOP, O KOTOpPOM TakuM o6pa3zoM
yBenomiieH Kutaii, cauraeTcsa HasHadeHHBIM B Kuraii;

ii) T'eHepanpHBIf JAUpEKTOp, JHeicTBYsS B orBeT Ha mnpockby Kuras mimm mno
COOCTBEHHOI WHUIMATHBE, He3aMeIMUTeNnsHO HHpopmupyeT Kutait 06 oT3biBE
Ha3Ha4YeHHUs Jo00ro JOHKHOCTHOTO JIMIlA B KadecTBa HHCTIEKTOpa i Kuras.

VYBenoMiIeHHE, O KOTOPOM TOBOPHTCA B IIYHKTE a. BBIIIC, CUHUTACTCA IOJTY4YCHHEIM
KuraeMm yepe3 ceMpb JHEl Mocie JaThl HalpaBIeHUs ATEHTCTBOM TaKOI0 YBEIOMJICHHA
Kwurato 3aka3HO# KOppecnOHAeHIHEH.



BH3bI
s e COrarhd S Ay

Kuraii B Te4eHHE OHOTO MecAlla Iocie NOMydeHHs 3ampoca 006 3ToM, MPeoCTaBIIeT
yKazaHHOMYy B TakOM 3alpoce Ha3HAYCHHOMY HMHCIEKTOPY COOTBETCTBYIOILIYIO
MHOTOKPATHYIO BBLE3IHYIO/BBHIC3IHYIO W/HIM TPAH3WTHYIO BH3BI, KOTOphle TpeOyioTcsa Uit
obecriedeHHss MHCIEKTOPY BO3MOXXHOCTH Bbe3Ja M IpeObiBaHUs Ha Tepputopuu Kuras B
LeNIX BhINONHEHHA ero/ee ¢GyHkuwil. JloOble 3ampomeHHBIE BU3BI JEHCTBHTEILHBI B
TeYeHHEe HE MEHEEe ONHOIO rojfla U B CiIydae HEOOXOJMMOCTH BO30OHOBILIIOTCS B TE€UCHHUE
NepHoOAa Ha3HaUCHHUA HHCIIEKTopa B KuTaii.

JOHNOJIHAUTEJIBHBIE NOJIOKEHUSA

Cratba 6

a. B Tex cmywasx, korma Kwurail wim ATreHTCTBO YKa3bIBalOT Ha HEOOXOIMMOCTH
onpeAeauTh B JIOMOMHHUTENBHBIX MOJNIOKEHUAX, KaKUM 00pa3oM clefyeT NpUMEHATH
MepEI, U3/10XeHHble B HacTodmeM IIporokone, Kutait 1 AreHTCTBO COINIaCOBBIBAIOT
Takue JIOMOJMHUTENbLHBIE ITOJIOKEHHs B TEYECHUE AEBAHOCTA JHEH Iocie BCTYIUICHUS B
cuily HacTosiero ITporokona unu, B Tex cirydasx, KOTAa ykazaHHe Ha HEOOXOIUMOCTh
TakuX JOTOJHUTENBHBIX MOJOXEHUH JaeTcsi MOCHE BCTYIUIEHHWS B CHIIy HACTOSIETO
ITporokoia, - B Te4eHHE NEBSIHOCTA AHEH MOCIIE NATHl TAKOTO YKA3aHMUS.

b. Jlo Bcrymienus B Ccuily MIOOBIX HEOOXOMUMEIX JIOHMOJMHUTENBHBIX IOJIOXKCHHUH
ATEHTCTBO HMEET NPaBO NPHUMEHATH MEPHI, U3T0XKEHHBIE B HacToseM [IpoTokore.

CHUCTEMBI CBsI3A

Crarps 7

a.  Kwurail maer paspemenne AreHTCTBY CBOOOIHO HCIONB30BATh IUIA CIIYKEOHBIX IEJIeH
CHCTEMBI CBA3H MeXIy HMHCNEeKTopaMu AreHTctBa B Kutae u lleHTpaabHBIMH
YUPEXKICHUAMH ATEHTCTBa /WM PeruoHamsHeIMH OIOpo, BKJIXOYAs IEpefadyy B
HEaBTOHOMHOM HJIM aBTOHOMHOM pEXHMe MH(OpMaluu, MOCTYHAIEH 0T YCTPOHCTB
COXpaHCHHs W/WIN HaOMONEHUA WIM HW3MEPUTENBHBIX YCTPOMCTB ATrEHTCTBA,
YCTaHOBJIEHHBIX HA TEX YCTAaHOBKAaX, KOTOpble ATeHTCTBO BHIOPAIO B COOTBETCTBHH CO
craTteed 2b) CormnameHus o rapaHTHAX, H 00ECIICUNBAET 3aIlUTY TAKHX CHCTEM CBS3H.
AreHTCTBO IOC/IE KOHCYIbTanui ¢ KurtaeM umMeeT mpaBo MCII0/Ib30BaTh YCTAHOBIEHHEIE
Ha MEXXAYHAPOAHOM YPOBHE CHCTEMBI NIPSIMOM CBSI3H, BIUTIOYAS CHYTHHKOBBEIE CHCTEMBI
U JIpyTHe BULI JalbHEH CBA3M, He ucnoias3dyeMble B Kutae. Ilo mpocs6e Kutas unum
AreHTcTBa NOAPOOHOCTH, KacaroIUecs OCYLIECTBIEHHS TOrO IYHKTa B OTHOIICHHH
nepenavyd B HEABTOHOMHOM HIIM aBTOHOMHOM peXXUMe HHGOPMALIH, TOCTYIAIOMEH OT
YCTPOHCTB COXpPaHEHHs H/MIM HAaONIONEHHA WIM H3MEPHUTEIBHBIX YCTPOWCTB
ATEHTCTBa, ONpeeNIOTCA B JJOMOMHUTENBHBIX TOMOKEHHIX.

b.  Ilpu ycraHOBIEHMH CBS3H H Nepenade UHPOPMALIMH, KaK 3TO NPETyCMAaTPHUBAETICS B
IOYHKTE 4. BBIIIE, HAUIEKAIMM 00pa3oM YUHTHIBAETCH HEOOXOOMMOCTh O0ecreyeHus
3aI0MTEl MHGOPMAIMH, HAXOAAMIEHCS B YacTHOW COGCTBEHHOCTH HIIH SABJISIOLICHCS
9yBCTBUTENBHOM C KOMMEPYECKOM TOUKH 3peHHs, HIM TOM HUHGOPMALUH O
KOHCTPYKIIMH, KoTopyro Kutaii cunraer 0co60 4yBCTBHTENBHOIA.



3AIIIATA KOHOUIEHIUAJILHON HHOOPMAILA

Crarpua 8

ATeHTCTBO TIOIUIEPXKHBAET CTPOTHH peXUM olecredeHus >PHEKTHBHON 3aIIUTHI OT
PACKPHITHS KOMMEPYECKHX, TEXHOJOTHYECKHX H NMPOMBIILICHHBIX CEKPETOB M APYroi
KOHQHACHIMAIBHOH HHPOPMAIMM, KOTOpas CTAHOBUTCS €My HM3BECTHOM, BKIIOYAs
TaKyl0 HHQOpMAlMIO, KOTOpas CTaHOBHTCS M3BECTHOH ATEHTCTBY B XOJ€
ocylIecTBIIeHUs HacTosuuero IlpoTokorna.

Pe)KPIM, O KOTOPOM Ir'OBOPHUTCA B IIYHKTC a. BBHIIIC, BKIIOYACT, B YaCTHOCTH, HOJIOKEHUA,
OTHOCANIIHECA K:

i) ofmmM DNpPUHIMNAM ¥ CBA33HHBIM C HMMH MepaM [0 OOpalieHHIO ¢
KOHHICHIMATBHOM HHOpMaLHeit;

ji) ycmoBmsAM HaliMa DepcoHaNa, KacalOIUMCA 3aIMTH  KOHGHICHIMATHHOM
HHpOpManuwy,

ili) mpomexypam B cilydasx HapyIIeHWS WIA SKOOBI MMEBLIMX MECTO CIIyYaen
HapyIeHHs KOHOUACHIHATFHOCTH.

PexvM, 0 KOTOpOM TOBOPHTCA B INIYHKTE a. BEIIE, YTBEPXKIACTCH H MEPHOAMYECCKU
paccmarpuBaercs CoBeTOM.

IIPUJIOXKEHUA

Crarpa 9

IIpunoxenns x HacrosmieMmy IIpoTokony SBIAIOTCS €0 HEOTHEMIIEMOHN HacThiO. 3a
HCKJIIOYECHUEM IeNIel BHeceHns nonpaBok B [Ipunoxenus, repmud "IIpotoxon", kak oH
ynorpeGisieTcs B HacTOsIIEM JJOKyMeHTe, o3HauaeT IIporokon u [punoxenus, BMecte
B3STHIE.

B nepeueHp BHAOB ACATENHHOCTH, yKa3aHHBIX B [Ipunoxenmu I, m nepedenn
o06opynoBaHUA ¥ MaTepHana, yka3aHHbIX B [Ipmnoxennn II, CoBeroM MOryT BHOCHTBCS
IONpPaBKM 10 peKOMeHIanuu co3faHHod CoBeroM pabodedl Ipymnbl 3KCIIEPTOB
OTKpHITOro cocraBa. JIo6as Takas mompaBKka BCTyIaeT B CHILy 4epe3 YEeThIpe Mecsua
nocne ee nmpuuaTus CoBeToM.

BCTYILUVIEHHME B CHJ1Y

Crartbs 10

Hacrosmumii ITporokon BCTymaeT B CHIy B I€Hb, KOraa AreHTCTBO MOMy4uT oT Kutas
NUCHMEHHOE YBEAOMIEHHE O TOM, HTO 3aKOHOAATENAbHBIE M KOHCTUTYIHOHHBIE
tpeboBanmsa Kuras, Heo6xoquMeie Ui BCTYIUICHAS B CHITY, BBITIOITHEHEI.

Kuraii moxer B mro60e BpeMs 10 TOro, kak HacTosIui IIpoTokon BCTYIIHT B CHILY,
3asBHTh, YTO OH OyZAET NMpUMeHATh HacToAuuii [IpoToKoJI Ha BpEeMEHHOM OCHOBE.

I'eHepanbHBIA TUPEKTOp HE3aMEAIUTEIBPHO MH(POPMHUpPYET BCE IOCYHApCTBa - YWICHBI
ATeHTCTBa 0 J1I000M 3asgBJICHHAH O MPHUMEHEHUH HacTosero I1poTokona Ha BpeMEHHOM
OCHOBE H O €r0 BCTYIUICHHH B CHILY.
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JInsa ueneit Hacrosuiero [Iporokosna:

OmHuocsawuecs K 50epHoMy MONIAUBHOMY YUKTY HAYYHO-UCCIEO006AMENbCKUE U ONbLMHO-
KOHCMPYKmMOopcKue pabompl 03HAYAIOT JEATEIBHOCTh, KOTOpas KOHKPETHO OTHOCHTCS K
m060My aclexTy pa3paGoTKy MpoIecca WK CHCTEMBI TI000T0 U3 CIEAYIOIIEro:

- KOHBEPCHH AIEPHOr0 MaTepHana,

- o0oranieHus SIepHOTO MaTepHala,
- H3TOTOBJIEHHS SAEPHOTO TOILIHBA,
- PEaKTOpOB,

- KPHUTHYECKHX COOpOK,

- nepepabOTKH AAEPHOTO TOILIHBA,

- oOpaboTku (He BKIIOYAs MEPEYNaKOBKM WIM KOHIWMIHOHHUDOBAHHA, HE
IpeIyCMATPHBAIOIIETO Pa3ieNICHUs 3JIEMEHTOB, JUI XPaHEHHUs WM 3aXOPOHEHHU)
OTXOJOB CPEIHEr0 WMJIM BBICOKOTO YPOBHS aKTUBHOCTH, COAEPXKAUIUX ILTyTOHUH,
BBICOKOOOOTAIEHHBIH YpaH W ypaH-233,

HO HE BKIIIOYAIOT AEATENBbHOCTh, OTHOCAMIYIOCS K TEOPETUYECKUM WIH (PyHIaMEHTaIbHBIM
HAYYHBEIM MCCIIECIOBAHUSM WIIH K HAyYHO-HCCIEHOBATEIBCKUM M OMBITHO-KOHCTPYKTOPCKHM
pabotaM N0  NPOMBIIUIEHHHIM  NPHUMEHEHHSM  DaIUOHM30TONOB,  MEIULIMHCKHM,
THAPOJIOTHYECKMM H CEIbCKOXO3AMCTBEHHBIM IPUMEHEHHSIM, H3YYCHHIO IOCIEICTBHH Iy
3J0POBBS M OKPYXKAIOIIEH CpeJIsl M 10 YCOBEPUIEHCTBOBAHUIO TEXHHYECKOTO 00CTy)KHBAaHHUS.

b.

Buicokoobozawennblii ypan o3HauaeT ypaH ¢ oboramendeM 20% wnnM BBIE IO
H30TONY ypaHa-235.

Hoepnuiii Mamepuan COTIIACHO ONIPENIENICHHUIO, JaHHOMY B cTaThe XX YcraBa, 03HadaeT
000 MCXOOHBINA MaTepHan WiH JII000# CIeMaNbHBIN PacIeIUISIOMUNCI MaTepHal.
TepMuH “HcXOmHBIN MaTepHal’ He HHTEPIPETHPYETCS KaK BKIIOYAIOUIMH pyny WIH
otxoasl pynsl. Jlro6oe onpenenenue, nanHoe CoBETOM B COOTBETCTBHHM CO cTaTheit XX
YcraBa AreHTCcTBa IOCiie BCTYIUIEHHMS B cuiy Hacrosuiero IIporokona, koTopoe
pacIMpsieT CHMCOK MAaTEpHalioB, CUWTAIOIIMXCA HCXONHBIM IJIH CIEHUAIBHBIM
PaCHICTULTIONTUMCS. MaTepHalIoM, BCTYNAaeT B CHIy B paMkax Hacrosmero IIpotoxona
TOJIBKO NOCIIe NpUHATHA KutaeMm.

Ycemanoerka o3Hauaer:

i)  peaxTop, KpHTHYECKYI0O COOPKY, 3aBOA IO KOHBEPCHH, 3aBOJ IIO U3I'OTOBJICHHIO,
nepepabaTHIBAIONIYIO YCTaHOBKY, YCTAaHOBKY IUIL pa3ZiefieHHs H30TONOB HIIU
OTAEJIPHOE XPaHHININE; HIH

il) moboe MECTO HaxOXXIEHHUA, TIe OOBIYHO HCIONB3YETCS SACPHBIM MaTepHa B
KOJIMYECTBAX, IIPEBBIIAIOMMX OOUH d(PPEKTHBHBIN KHIOTPaMM.
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ITPUJIOXKEHHUE 1

IMEPEYEHL BUIOB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCS
B CTATEBE 2.A.I) HACTOSIIEI'O ITPOTOKOJIA

H3roToBeHNe POTOPHBIX TPYO AT HeHTpUdyT WiH cOOpKa ra3oBBIX HEHTPHQYT.

PotopHsie OBl JUIs IIEHTPH 03HAYalOT TOHKOCTCHHBIC LIHHIPHI, OIMCAHHE
KOTOpBIX TpuBeeHo B paszaene 5.1.1 b) [Ipumoxenns I1.

la3oBble NEHTpU(YTH O3HAYAIOT IEHTPH(YrH, ONMHMCAHHUE KOTOPBIX IPHBEACHO BO
BBOAHOM 3aMedaHuH K paszeny 5.1 Ilpunoxenus II.

Hsroroenenne nuhdy3noHHEIX 6apbepoB.

[l dysronHble Gapbephl 03HAYAI0T TOHKHE ITOPUCTBIE (PHMIIBTPHI, OIIMCAHHE KOTOPHIX
npuBeneHo B paszene 5.3.1 a) Ilpunoxxenns II.

H3roroBneHue wiM cOOpka CHCTEM, HCIIOJIB3YIOIIMX JIa3€PHI.

CucTeMBl, HCIIONE3YIONIHUE JIa3ePhl, 03HAYAI0T CHCTEMEI, BKIIOYAIOIIHE T¢ NIPEAMETHI,
omMcaHHe KOTOPBIX IpuBeAeHO B pa3zaene 5.7 [Ipunoxkenns I1.

H3roToBieHne WM cOOpKa 3IEKTPOMAarHUTHEIX CENapaTopoB U30TOIOB.

DJIEKTPOMATHUTHEIE CENapaTopbl W30TOMOB O3HAYAaIOT TE€ NPEAMETHl, O KOTOPBIX
roBopurcs B paszene 5.9.1 Ilpunoxxenus II u xoTopbie cofep)kaT HCTOYHHKH HOHOB,
omucaHHe KOTOPBIX NpuBeAeHO B pasgene 5.9.1 a) Ilpunoxenus 1.

H3roToBneHne win cOOpKa KOJIOHH HIIH 3KCTPAKIMOHHOTO 000pYI0BaHHS.

KoioHHBI MM 3KCTPaKIIMOHHOE 00OpYAOBaHME O3HAYAlOT T€ NPEAMETHI, ONHCAHHE
KOTOPBIX MpHBEAEHO B pasjenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Mpunoxenus II.

HarorosneHue PaBACIATCIBHBIX COIICJI HJIH BUXPEBBIX Tp}’6OK JUIA
a3pOaANHAMHYECKOIo oboramieHus.

P%EGJII/ITGJ'IBHBIC COILJIa UJIN BUXPEBLIC IQYGKI/I U1 a3pOIUHAMHYECKOTO 06orage1m51
O3HAYarOT pasaciauTCIbHBIC COIIAa H BHXPEBHIC pr6KI/I, OIMMCaHUE KOTOPBIX

MIPUBEIEHO COOTBETCTBEHHO B pasaenax 5.5.1 u 5.5.2 IIpunoxenwus II.

H3sroroBnenue uimm cOOpKa CHCTEM I'eHEPAllUN YPAHOBOH! IUIa3MBI.

CucreMBl reHepallud YpaHOBOH IUIa3Mbl O3HAYalOT CHCTEMBI JUIS TEHEepaluu
YPaHOBO}#1 IJIa3MBI, OTIHCaHKE KOTOPHIX NpUBeaeHO B pazzene 5.8.3 [Ipunoxxenus II.

U3roroBiieHHe IHPKOHUEBEIX TPYO.

[{upkonueBbie TPYORI 03HAa4aIOT TPYOH], ONKMCaHNE KOTOPHIX NIPUBEAEHO B paszene 1.6
Ipunoxenus II.

HpOI/I3BOJICTBO WJIH MOBHIIICHNE KaUeCTBA THKEIOH BOJBI HITH I[CﬁTCpPDI.

Tsbxenas Boia WM ACHTEPHUN O3HAYAIOT ACUTEPUid, TSKENYIO0 BOAY (OKCHI JeHTepHs)
u moboe Ipyroe coequHEHHE ACHTEpUSA, B KOTOPOM OTHOIIEHHE YHCIA aTOMOB
JelTepHs K YUCIly aTOMOB Bogopoza mpebimaet 1:5000.
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Harotornenne rpadura AnepHO YUCTOTEL.

I'paduir snepHOit 9UCTOTHI 03HAaYaeT IrpaduT, YpOBEHb YUCTOTEH KOTOPOrO BHIIIE, YEM
5 MUJUTHOHHBIX YacTeii GOpPHOTo SKBUBANEHTA, a INIOTHOCTH IpeBbimaeT 1,50 r/cm’.

Hsrorosnenune KOHTCﬁHCpOB pikIs ¢ 06JIyquHOI‘O TOILTHABA.

KonreriHep i 06GMYUEHHOTO TOMIWBA O3HAYAET E€MKOCTH I MEPEBO3KH H/WIH
XpaHeHHs OOTy4eHHOTO TOIUIMBA, OOECTICYMBAKOMIYI0 XHMHYECKYIO, TEILIOBYIO H

PadMallHOHHYIO 3allUTy, a4 TaKXKE OTBOJ TEIIa paclnaja BO BpeMs IICpEMENICHUS,
NEPCBO3KU U XPaHCHHUA.

H3rotoBpieHHE peakKTOPHBIX YIPABJAIOMIHX CTEPKHEMH.

PeakTopnbie ynpaBifioniyie CTep)KHU O3HAYAKOT CTEPXKHH, ONMCAHHE KOTOPBIX
nipusencHo B pasznene 1.4 Ipunoxenns II.

HsroroBneHHe 6€30I1aCHBIX ¢ TOYKH 3PECHHUSA KPHTHYHOCTH GaKoB U Pe3€pPByapoB.

be3omacHble C TOYKHM 3pEHHS KPUTHYHOCTH 0ak¥ W pe3epByapsl O3HAYAIOT Te
IIPEMETHI, OTIMCaHHUE KOTOPBIX NpHUBEAeHO B pazaenax 3.2 u 3.4 Ipunoxenus I1.

H3roroBneHue MalluH uis pyOku 0OIydeHHBIX TOIUIMBHEIX 3JIEMEHTOB.

Mamuns! 115 pyOkH 00ayueHHBIX TOIUIMBHBIX 3JIEMEHTOB O03HAYa0T 000pyIOBaHHE,
olxcaHue KOToporo npuseieHo B pasaene 3.1 [Ipumoxenus I1.

CoopyxeHue TopsIUX KaMep.

T'opsune xameprl 03HAYAIOT KaMepy WIHM COeIUHEHHBIE MEXy co00if kamepst o0muM
o0beMOM He MeHee 6 M, CHaGKCHHEIE 3aIIHTO, paBHOH WM IHpEBHIIIAIOLICH
axsuBaneHT 0,5 M GeToHa INOTHOCTBIO 3,2 r/cM® wimu Gonee, YKOMIUIEKTOBAHHEIE
obopymoBaHHEM I HPOBEICHHA OIEpaluii C HCIIOJb30BAHHEM IHUCTAHIIMOHHOTO
yIpaBJieHHs.




[MPUJIOXXEHHE II

L, RCALTAY

IIEPEYEHD COTJIACOBAHHOI'O OBOPYIOBAHIS 1 HEAJEPHOI'O MATEPHAAJIA

1.1.

1.2

JUII OTYETHOCTH OB 3KCIIOPTE Y1 UMITOPTE B COOTBETCTBHH CO

CTATBEMN 2.A.VI)

PeaKkTophl M peaKTOPHOE 000py/I0BaHHE
KoMniekTHbIE siiepHbIE PEaKTOPhI

SlnepHsle peakTophl, crnocoOHble paboTarek B  peXHUME KOHTPOJIHUPYEMOMH
CaMOIIOICP KMBAIOIIEHCSA HEMHOM peaklMy JETICHUs, HCKIII0Yas PEaKTOPhl HyJIeBOH
MOMIHOCTH, KOTOpBIE OIPENCIIOTCA KaK peaKkTOphl ¢ IMPOEKTHBIM MaKCHMAaIbHBIM
YpOBHEM IIPOU3BOJCTBA ILUTyTOHUS, He IipeBbimatomuM 100 rpaMMoB B roz.

TITOACHUTEJIbHOE 3AMEYAHUE

"SnepHBIii peakTop" B OCHOBHOM BKJIFOYAET Y3JIbI, HaXOIAIIHeECsS BHYTPH Koplyca
peaKkTopa WIHM HENMOCPEACTBEHHO NMPHUMBIKAIOIINE K HEMY, 000pyIoBaHHE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOLIHOCTM B AaKTUBHOW 30HE, W KOMIIOHEHTHI, KOTOpHIE
OOBIYHO COMEPIKAT TEIUIOHOCHTEINB NIEPBOTO KOHTYPa aKTHBHOM 30HEI peaKkTopa, HITH
BCTYMAIOT C HUM B HETIOCPEJCTBEHHEIH KOHTAKT WIH YIPAaBIAIOT HM.

He mnpeznmonaraercs HCKIIOUEHHE PEAKTOPOB, KOTOPHIE HaIEXamuM o0pa3oM
Mo OBl NOABEPTHYThCA MOAUGUKAIMH I IPOM3BOICTBA 3HAYNTENIFHO OOJIBIIETO
KonudecTBa, 4eM 100 rpaMMoB mnyToHus B roa. Peakropsl, mpenHa3HauYe€HHBIE 1A
JUIATENIBHOM JKCIUTyaTallud Ha 3HAYHTEIBHBIX YPOBHAX MOINHOCTH, HE3aBHCHMO OT
CTENIEHH WX BO3MOXHOCTEH IMPOW3BOJACTBA ILUIYTOHHS, HE PacCMaTPUBAIOTCA Kak
"peaxTophl HyJIEBOH MOITHOCTH".

PeaxTopHbIe KOPIMyca BHICOKOT0 AABJICHUSA

Mertannmgeckue Koprmyca B cOope WM HMX OCHOBHBIE YacTH 3aBOJICKOTrO
H3TOTOBJICHUS, KOTOpPHIE CHELHAbHO INpeIHa3HAa4eHBl HIH IIOATOTOBIIEHBI VIS
pasMenIeHUs B HHUX aKTUBHOHN 30HBI AJNEPHBIX PEaKTOPOB, KaK OHHM OIpEIeNIeHHI B
nyHkTe 1.1. BBINIE, ¥ CHIOCOOHBIE BHICPXKUBATH pabodee HaBlieHHE TEIUIOHOCHTENS
IIEPBOro KOHTYpa.

I[NOACHUTEJIBHOE 3AMEYAHHE

Bepxussg ruuTa Kopryca BBICOKOTO AaBJICHHUS PEaKTOpa OXBAThIBAETCH MYHKTOM 1.2
KaK OCHOBHas, 3aBOJICKOTO M3TOTOBJICHUS, YaCTh KOPITYCa BHICOKOTO JaBJICHHU.

BuyTpeHnne 4Yactu peakTopa (HampUMEp, IOJUICP)KABAIONIMC KOJIOHHBI M TUIMTHI
AKTHBHOM 30HBI M JpYTHMe BHYTPEHHHE YacTH KOpIyca, HaNpaBJIAIOLINe TPYOHI JUist
PETYIHPYIONIMX CTEPIKHEH, TEIUIOBHIE SKpaHEI, MEPErOpPONKH, TPYOHBIC pPELIETKH
aKTMBHOM 30HBI, IUIACTUHEI TG dy30pa U T.4.) OOBIYHO MOCTABIISIOTCS MOCTABIIAKOM
peakTopa. B HEKOTOpBIX cCilydasX ONpEIENeHHBIE BHYTPEHHHE OIOPHEIE
KOMIIOHEHTH! BKJIIOYAalOTCA B HM3TOTOBJICHHE KOpPIyca BBICOKOTO MAaBIICHHA. OTH
OpeAMETHl ABJSIOTCS JOCTATOYHO BaXKHBIMH C TOYKH 3peHHSA O€30IacCHOCTH H
HaJIeXXHOCTH JKCIUTyaTallMM pEakTopoB (M CIENOBAaTENbHO, C TOYKH 3pEHHA
rapaHTHHHBIX 0053aTeNbCTB M OTBETCTBEHHOCTH MOCTABIIMKA PEAKTOpA), YTOOH HMX



1.3.

1.4.

1.5.

1.6.

1.7.

IIOCTaBKa BHC PaMOK OCHOBHOT'O COTJIAIIEHMS O ITOCTABKE CAMOT0 PeaKTopa He cTaja
OBl 00pIuHOM NMpakTHKOH. II03TOMY, XOTS OTHAENBHAS [OCTABKA 3THX YHHKATHHBIX,
CHELHUANbHO TPEJHA3HAYEHHBIX MW MOATOTOBICHHBIX, BAXKHBIX, KPYNHBIX U
JIOPOTrOCTOAIMX MPEeAMETOB He o00s13aTenbHO OylneT paccMaTpHBATBCH KAk

BeIAZalOmas u3 cdepsl HHTEpecoB, Takod CHoco0 TMOCTaBKM CYMTAETCS
MAaJIOBEPOSTHBIM.

MamdHbI 1)1 3arpy3KH H BHITPY3KH PEaKTOPHOro TOILTMBA

Manunynaropaoe  obopynoBaHHE, — CHEHHAILHO  MpPEAHA3HAYCHHOE MM
NIOATOTOBJICHHOE I 3arPy3KH MM H3BJICUCHUSA TOIUIMBA U3 ANEPHBIX PEAKTOPOB,
KaK OHH OIIpe/IeNICHHI B IyHKTE 1.1. BEIIE, KOTOPOE MOXET MCIOIB30BATHCA, KOTA
peaKTOp HaXOTUTCS IOX HArpy3Koi, WiH 00JialaeT TEXHHYECKMMH BO3MOKHOCTSIMH
JU1 TOYHOTO TO3HIHOHUPOBAaHUS HIH OPUECHTHPOBAHHUA, [I03BOJISIOIMMH IIPOBOAUTE
Ha OCTaHOBJCHHOM pEaKIOpE CJIOXHBIE PabOTHl MO TMeEperpyske TOILIMBA, IIPH
KOTOPBIX OOBIYHO HEBO3MOXHBI HENOCPEACTBEHHOE HAOMIONCHHE WIM NPAMOM
JOCTYTI K TOILTHBY.

PeaxkTopHbie yNPABIAIOIINE CTEPKHH

CrepkHH, crelHaJbHO NpeHa3HAUYeHHBIE WIM HOATOTOBJICHHEIE A YIIPaBIEHHS
CKOPOCTBIO pEaKkIMH B SIEPHBIX peakTopax, Kak OHM ompemeNeHs! B myHkre 1.1.
BHIIIIE.

INNOACHUTEJIbHOE 3AMEYAHHME

Croza ke BKIIIOUAlOTCSA, IOMHUMO YacCTH, HOTJIOUIAOIIEdl HEHTPOHEI, ee OMOpPHEIE H
IIOJIBECHBIC KOHCTPYKIIMH, €CJIHM ITOCTABKa MPOU3BONUTCA Pa3/IC/IbHO.

PeakTOpHBIe TPYObI BLICOKOTO AABJICHHS

TpyOs1, KOTOpBIE CTIEMUATBEHO Ipe{Ha3HAYCHB] WIH MOATOTOBJIECHE! LI pa3MeneHus
B HUX TOIUIMBHBIX 3JIEMCHTOB M TEILIOHOCHTEJA MEPBOro KOHTYpa B peaKkTopax, Kak

OHM ompejeneHs! B myHkTe 1.1. Bbinie, mpH paGodyeM HABJIECHHH, MPEBHINIAIONIEM
5,1 MIla (740 ¢pyuT1/KB. AHOMM).

IIupxonneBbie TPYOBI

Tpy6s1 unu c6opku Tpy® M3 METALUTMUECKOrO IIUPKOHHUS HIH €T0 CILUIABOB, IIO BECY
npespmmaromme S00 xr B Tedenwe MoOOro 12-MecsyHOro TepHona, KOTOPHIE
CHEeNHANbHO MpeIHa3HAYEHBI WIH MOJATOTOBICHBI I UCIONb30BaHUA B pEaKTOpax,
KaK OHH olpeZeNicHb! B myHkTe 1.1. BhINNe, ¥ B KOTOPHIX OTHOLICHUE MO BeCcy TadHUA
K LEpKOHHIO MeHbIe 9eM 1:500.

Hacocp! IepBoro KOHTYpa TENJIOHOCHTEJIS

Hacocsl, crenuanpsHO NpeaHasHaYeHHbIe MM HOATOTOBJICHHBIC IJIA MOAACPXKaHHS
IMPKY/IALMHA TEIUIOHOCHUTENA TIEPBOr0 KOHTYpa SAEPHBIX PpEaKTOPOB, KaK OHH
ompeieNicHs! B yHKTe 1.1. BeIime.

MTOSICHUTEJIBHOE 3AMEUYAHUE

CreunaapHO TPeXHA3HAUYCHHBIE WIH MOATOTOBJIEHHBIE HACOCHI MOrYT BKIIOYAaTh
CIOKHBIE, VIUIOTHCHHbIE MJIA MHOTOKPAaTHO YIIOTHEHHBIE CHCTEMBI VI
HPEXOTBPAIICHHUS YTEIKH TEIIOHOCHTENS IEPBOTO KOHTYPA, TEPMETHUHEIC HACOCHL U
HACOCHI C CMCTEMaMH HHEPLHAIBHONH MacCEl. JTO ONpeNelIeHHE KacaeTcs HacoCOB,
aTTecToBaHHBIX 10 Kjaccy NC-1 uimm 3KBHBal€HTHBIM CTaHAAPTaM.

2



2.1.

2.2.

Hesigepubie MaTepHaJbl 17151 peaKTOPOB

Weogei v a D

JeiiTepuii u TsKeasi BOJAA

Heiitepunii, Tsokenas BoAa (OKUCH JelTepus) U moboe Ipyroe COEAMHEHNE AEHTEpHS,
B KOTOpDOM OTHOIIEHHe JeliTepus K aroMaM Bopopoaa mpessimaer 1:5000,
TpeJHa3HauYCHHbIE JUI UCTIO0JIb30BAHUSA B AACPHBIX PEaKTOpax, KaK OHH ONpEAEICHEI
B myHKTe 1.1. BbIllle, B KOMMYEeCTBaX, npeBbiuaomux 200 xr aToMOB AeHTepHs ALt
Mr000# OJJHOH CTpaHBI-NOTyYaTeNs B TeYeHHE M000ro 12-MecsgHOro nepuosa.

SAnepHo-uncThiii rpadpuT

I'paduT, nMeromuit creneHp YUCTOTH BBINIE S-MULIHOHHBIX OOPHOTO 3KBHUBAJIEHTA,
C IUIOTHOCTBIO Gombine weM 1,50 r/cM’, mpenHa3HAYEHHDIH 11 HCIONb30BAHHA B
SJIEPHBIX PEaKTOpaX, KaKk OHH OmpeleneHbl B IyHKTe 1.1 BeIe, B KOJMYECTBAX,
NPEBBIIAIOMUX 3 X 10* xr (30 meTpudeckux TOHH) A JI0OOH ONHOM CTpaHbBI-
IOJTy4aTess B TeUEHUE JII000ro 12-MecsyHoro nepuosia.

ITPUMEYAHHE

Jis  penell  3KCIOPTHOIO KOHTPOJIS IIPaBUTENBCTBO ompexaersier, OyAyT iu
9KCHOPTHBIE MapTUH COOTBETCTBYIOIIETO BBHIIICYKAa3aHHbIM XapaKTEpPHCTHKaM
rpa¢uTa HCNONB30BaTHCA B SIEPHBIX PEaKTOpax.

YcranoBkH A nepepa0oTkd  00JyYeHHBbIX TOIUIMBHBLIX JJIEMEHTOB H
o0opynoBaHue, crieHAIbLHO NIPeJHA3HAYEHHOE HJIH NOAT0TOBIEHHOE VISl TOT0

BBOJHOE 3AMEYAHUE

Ilpu nepepaboTke 00MYy4EHHOTO AAEPHOTO TOILUIMBA IUIYTOHHH M ypaH OTAENIAIOTCA
OT BBICOKOAKTHUBHBIX NPOJYKTOB JEIECHHSA W JOPYTHX TPAHCYPAHOBHIX 3JIEMEHTOB.
JUIs Takoro pasieleHHs MOTYT HCHONB30BaThCA Pa3IUYHBIC TEXHOJOTHUECKHE
MPOIIECCHI. OmHako co BpemeHeM mnponecc "Ilypekc" crTam HambGolnee
paclpOCTpaHEHHBIM M MNPHEMJIEMBIM. OTOT MpOLECC BKIIOYAET pPaCTBOPEHHE
00JIydeHHOTO SIEpHOTO TOIUTHBA B a30THOM KHCJIOTE C MOCIEAYIOIMM BBIACIEHHEM
ypaHa, IUIyTOHHUSA M MPOAYKTOB JICHEHHUA HKCTPAKIUEH pPAaCTBOPHTENEM C IOMOIIBIO
TpubyTHiIdochaTa B OpraHHIeCKOM pa3daBUTENE.

Texnonoruyeckne IMpoLIECCHl Ha pa3IMYHBIX ycraHoBKax Tuma "Ilypexc"
AQHAJIOTMYHB M BKIIIOYAIOT: H3MENbUYCHHE OOJIYYCHHBIX TOIUIMBHBIX 3JIEMEHTOB,
PacTBOPEHHE TOIUIMBA, SKCTPAKIUIO PACTBOPHTEIEM U XPAaHCHHE TEXHOJIOTHYECKOH
XHMIKOCTH. MoxeT uMeTbcs Takke o0OpyHOBaHHME IS TEIUIOBOH JIEHUTPAIIHMH
HUTpaTa ypaHa, KOHBEPCHUH HUTpaTa IUIyTOHHS B OKUCh HJIH METALI, a TaKXKe I
06paboTKM XHUIKMX OTXOAOB, COMACPXKALIMX HPOAYKTHI IENEHHs, A0 IOJTy4EHHUS
(bopMEI, IPArOHOMN IS NPOAODKUTENFHOTO XPaHEHUS WM 3aX0poHeHus. OpmHaKo
KOHKPETHEIE THIIEI M KOH(GHUIrypaLus o60pyJ0OBaHHS, BEIIOIHSIOMETO 3TH QYHKLIUH,
MOTYT DPa3jM4yaThbCs Ha Pas3sIMYHBIX yCTaHOBKax Tuma "[lypekc" mo HECKOJBKHM
IOPUYHHAM, BKJIIOYas THIBI H KOJIMYECTBO OOJNYYEHHOrO SAEPHOTO TOIUIMBA,
HOJJIEXKAUIETo IepepaboTKe, U IPeIIOoNaraeMeIil PoLEeCe OCAKIAECHMS U3BIEKAEMBIX
MaTepHaNoB, a TaKkKe NPHHLUNB obecriedeHHs OE30MaCHOCTH M TEXHHYECKOTO
o6cIy>KuBaHHU, IPUCYIIHE KOHCTPYKIMH JAHHOH 06CTaHOBKH.
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"YcTaHoBKa Ui TiepepabOTKH OONYYEHHBIX TOILIMBHBIX 3JIEMEHTOB" BKITIOYAET
060pyIOBaHNE M KOMIIOHEHTHI, KOTOpPEIE OGHIYHO HAXOMATCA B IIPAMOM KOHTAaKTe C
OOIy4EeHHBIM TOIVIMBOM H OCHOBHBIMH TEXHOJNOTHYECKHMH IOTOKAMH SIEPHOTO
MaTepualla ¥ IpOAYKTOB AENEHHs, H HENOCPECTBEHHO YIPaBIAOT UMH.

OTH MpPOUECCH, BKIIOYAsA TMOJNHBIE CHCTEMBI Ui KOHBEPCHM IUIYTOHMS U
NIPOM3BOJICTBA METAIUIMYECKOr0 IUTYTOHMSA, MOTYT OBITh WACHTH(GHIHPOBAHBI II0
MepaM, IPHHUMaEMbIM IS IIPEAOTBPAIEHHS ONACHOCTEN B CBA3M C KPUTHUHOCTHIO
(nanpuMep, MepaMH, CBS3aHHBIMH C reoMeTpHel), oOnyueHueM (HampUMep, MyTeM
3aIUTHI OT OOJITy4YEeHH) H TOKCHIHOCTBIO (HalpUMEp, MEPaMH TI0 YIAEPKAHHIO).

Hpenmersl oGopynoBaHHA, Ha KOTOpHle, KaK CUYMTaeTCHi, pacCIpOCTPaHAECTCA
3HaueHHe ¢passl "W oOOpynOBaHHE, CHENHANBHO IMpEAHA3HAYEHHOE HIIH
HOATOTOBICHHOE" 1A TmepepaboTku  OOMYYEeHHHIX TOIUIMBHBIX  BJIEMEHTOB,
BKJIFOYAIOT:

MamnHbl 1Jis1 pyOKH 00/1y4eHHBIX TOIUIHBHbIX 3JIEMEHTOB

BBOJHOE 3AMEYAHUE

Orto obopymoBaHHE HCIONB3yeTCS AJIA BCKPHITHA OOOJOYKH TOILIMBA C IIEJBIO
IOCIIEAYIOIETO PacTBOPEHHs OOIydeHHOro shepHoro marepuana. Kak mpasuio,
HCTOJIB3YIOTCA CHELHANBHO NpeIHa3HaYeHHbIE, CKOHCTPYHPOBaHHEBIE U1 PYyOKH
MeTalla YCTpOMCTBa, XOTS MOXET HCHOJb30BaTbCA M OoJiee COBEpIIEHHOE
o0opynoBaHue, HaIIPUMED JIa3epHl.

JIMCTaHIIMOHHO ympaBisieMoe O0OPYXOBaHHE, CIEHMHUANBHO IPEIHA3HAUCHHOE HIH
MOATOTOBICHHOE JUIS HCIONB30BaHM] Ha YCTaHOBKE IO nepepaboTke, KaKk OHa
OIpeleieHa BhIME, A pe3kd, PyOKU MM Hape3kud cOOpOK, ITyUKOB HIIM CTEpXKHEH
00JIyu€HHOT0 AIEPHOTO TOIUIHBA.

JHccoabBepbl

BBOJHOE 3AMEYAHUE

B mucconbBepsl 0OBIYHO IOCTYIIAET U3MENbYCHHOE O0TpadoTaBIIee TOIINBO. B 3THX
0e30macHBIX C TOYKHM 3pEHHS KPUTHYHOCTH pe3epByapax OONYUEHHBIH sIepHBIH
MaTepHall pacTBOpAETCA B a30THOH KHCIIOTE, W oOcTaiolliuecs oOpe3kH 0605104eK
BBIBOJIATCS U3 TEXHOJIOIHIECKOrO MOTOKA.

BezomacHbie ¢ TOYKM 3peHHS KPUTHYHOCTH pe3epByaphl (HAIpUMEp, MaJoro
IiaMeTpa, KOJNBIEBbE WM  IPAMOYTOJBHBIC  pE3epByaphl), CHELHAIBHO
NpeJHa3HaueHHbIe WIM IOATOTOBJIEHHbIE JUII MCIONb30BAaHUSA HA YCTAHOBKE IIO
nepepaloTKe, KaKk OHH ONpeesIeHb] BhIMIE, IS PaCTBOPEHHUS OOIy4EeHHOrO AAEPHOTO
TOIUIMBA, KOTOpPHIE CIIOCOOHBI BBIACP)KMBATH TOPSYYI0, BBEICOKOKOPPO3HOHHYIO
XKHUIKOCTh H MOTYT JUCTaHIIHOHHO 3arPY)KaThCsl X TEXHUYECKH OOCTY)KHBAThCA.

IKCTPAKTOPHI M 060pyIOBaHHUE /ISl IKCTPAKIMH PACTBOPHTEIEM

BBOJIHOE 3AMEYAHHUE

B 3KcTpakTOphl C paCTBOPUTENEM MOCTYHAET KaKk pacTBOP OOIydEHHOI'O TOIUIMBA U3
JUCCONBBEPOB, TaK U OPTraHUYECKHH PacTBOP, C MOMOIIBI0 KOTOPOro Pa3sieisAroTCs
ypaH, IUIyTOHWM © TpoaykTsl neneHus.  OOopymoBaHMe [UI1 3KCTPaKUMH
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pacTBopuTENeM OOBIYHO KOHCTPYHpYeTCs TakuM o0pa3oM, YToOBI  OHO
YIOBJIETBOPAJIIO JKECTKAM  OKCIUTyaTallMOHHBIM  TpeOOBaHMAM, TakuM, Kak
JUTMTEIBHBIA CPOK CHYKOBI 6e3 TeXHuuecKOFo oOCTy)XKHMBaHHA WM JIETKas
3aMEHAEMOCTh, TPOCTOTA B JKCIUIyaTallHMi M YIPaBJICHHH, a TaKKe T'HOKOCTh B
OTHOIIEHHH W3MEHEHHUS IapaMETPOB IPOIECCa.

CrnenuaqsHO  IpeJHA3HAYEHHbIE WIM  IOATOTOBIEHHBIE  JKCTPAKTOPHl €
pacCTBOpUTENIEM, TaKue, KaK HacaJOo4YHble WIM MYyJIbCalUOHHBIC KOJIOHHEI,
CMECHTENIEHO-OTCTOMHBIE aNapaThl WIH HEHTPOOeKHbIE KOHTAKTHhIE anmnapaTsl Uil
HCTOJIL30BAHUSA Ha yCTaHOBKE I10 00paboTke 00IydeHHOTO TOILUIMBA. JKCTPAKTOPHI
C PpacCTBOPHTENIEM JTOJDKHBEI OBITH YCTOWYMBEI K KOPPO3HOHHOMY BO3IEHCTBHIO
a30THON KHCIOTHL. OKCTPakTOPHI ¢ PacTBOPUTENIEM OOBIYHO HM3TOTAaBIMBAIOTCS C
coOMIofeHNeM Ype3BbIYAHO BBICOKMX TpeGoBaHHMH (BKIIOYas INpUMEHEHHE
CHeLHATBHBIX METOOB CBapKH, HHCHEKIMA, oOecrieueHHe H KOHTPOJIb KauyecTBa) U3
MAJIOYTJIEPOJUCTEIX HEPXKABEIOIMX CTaled, THUTaHa, LMPKOHWS WM JIPYTHX
BBICOKOKA4ECTBEHHBIX MaTE€PHAJIOB.

XuMuyecKne pe3epByaphbi JUisl BbIIEP/KUBAHUS WM XPaHEHUA
BBOJHOE 3AMEYAHUE

Ha sTane skcTpakiiuu pacTBOpUTEIeM 00pa3yloTCs TPH OCHOBHBIX TEXHOJIOTHYECKHX
NIOTOKA XUJKOCTH. Pe3epByaps! A7 BHIIEPKUBAHUS WM XPaHEHHUS UCIIONB3YIOTCA B
JanpHeiniel 06paboTke Bcex TpeX MOTOKOB CICAYIOIIMM 00pa3oM:

a)  PpacTBOp YHCTOTO a30THOKHCJIOTO ypaHa KOHIEHTPHPYETCS BHIIAPHBAHHEM H
MPOMUCXOAUT IPOLECC JCHUTPALMH, TAe OH IpeBpallaeTCs B OKCHI YypaHa.
OTOT OKCHJZ NOBTOPHO HCIIONB3YETCA B SIIEPHOM TOILUTHBHOM IIHKIIE;

b) pacTBOp BBICOKOAKTHUBHBIX INPOAYKTOB JEJIEHHsS OOBIYHO KOHILIEHTPHPYETCS
BBINTaPUBAaHMEM U XPAHUTCS B BHJE KOHLIEHTPHPOBAaHHOH >XHUAKOCTH. JTOT
KOHIICHTPaT MOXET BIIOCIEACTBUM TIPOHTH BBINApPUBaHHE HIH OBITH
npeo6pazoBaH B GopMy, IPUTOAHYIO IJI XPAHEHHSA HJTH 3aXOPOHEHHS;

C) pacTBOp YHCTOTO HHUTpaTa IUTyTOHHS KOHIEHTPUPYETCS M XpaHHTCA M0
IIOCTYIUICHHsT Ha JajbHEHIME STambl TEXHOJIOTHYECKOro Ipomecca. B
YaCTHOCTH, pE3€pByapbl JUIs BBIACP)KUBAaHHS WIH XPaHEHHS pacTBOPOB
IUIYTOHUSI KOHCTPYHPYIOTCS TakuM 00pa3oM, YTOOBI M30ekaTh CBA3AHHBIX C
KPHTHYHOCTBIO IIpOOIEM, BO3HHUKAIOIIMX B pe3y/IbTaTe M3MEHCHHH B
KOHLIEHTpaLUH! WK (GOpME JAaHHOTO MOTOKA.

CneunanbHO — NpefHa3sHa4€HHBIE JJIM  TOATOTOBJICHHBIE — pe3epByapsl Ui
BBIICP)KUBAHMA WM XPaHEHHs I MCIOJb30BaHUSA Ha YCTAHOBKE IO mepepaboTke
0OIy4eHHOro TOIUIHBA. Pe3epByaphl Ui BBIACPXHBAHHS HIM XPAHEHUS IOJKHBI
OBITh YCTOMYHBBI K KOPPO3HOHHOMY BO3JCHCTBHIO a30THOM KHCJIOTHL. PezepByaphl
JUIsL BEIIEPIKUBAHMS WM XPaHEHUS OOBIYHO H3TOTaBIMBAIOTCSA H3 TAKUX MaTEpPHANIOB,
KaK MaJIOYTJICpOTUCThIE HEPIKABEIOIIME CTAIW, TUTAH WM LUMPKOHMHA WIM JIpyrue
BBICOKOKQYECTBEHHBIE MaTepHalbl. PesepByapbl U1 BRIIEPKUBAHUS YUIH XPaHEHUS
MOTYT OBITH CKOHCTPYHPOBAaHBI TaKMM 00pa3oM, YTOObBl HX OKCIUIyaTallHs M
TEXHHYECKOE OOCIY)XHBAHHE INPOM3BOJUINCH IHMCTAHIIMOHHO, W MOTYT MMETh
CIEeIYIOIHE OCOOEHHOCTH C TOUKH 3PEHUA KOHTPOJIA 32 SIAEPHOM KPUTHIHOCTBIO:

1)  OGOpHBIM OSKBHMBAJIEHT CTCHOK WIM BHYTPEHHHX KOHCTPYKIMH paBeH IO
MeHbIei Mepe 2%, mubo
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2) IMIMHAPHYECKHE pe3epByaphl HMEIOT MAaKCHMAIBHBIM auamerp 175 M
(7 moiimoB), ;b0

3) TpAMOYrONLHEIA MM KONBIEBOH pe3epByap MMeeT MAaKCUMANbHYIO IIMPUHY
75 mm (3 mroiima).

Cucrema KOHBEPCHH HUTPATA ILTYTOHHSA B OKCHJ

BBO/IHOE 3AMEYAHUE

Ha GonpmmzcTBE ycTaHOBOK 1O mepepaboTKe TOT KOHEYHBIH MPOIECC BKIIOYAET
KOHBEPCHIO pacTBOPa HUTpaTa IUTyTOHHS B IBYOKHCH IUIYTOHHS. B 4HCIIO0 OCHOBHBIX
OIEpalMii 3TOr0 MpoLEcca BXOIAT: XPAHEHHE U KOPPEKTHPOBKA HMCXOJHOTO
TEXHOJIOTHYECKOTO MaTepHalla, OCaKICHHE M pa3delicHUue TBEpIOHM U jKHIKOM (askl,
NpPOKaJIMBaHUE, oOpallleHHe ¢ MPOAYKTOM, BEHTWIAIMSA, OOpalleHHe ¢ OTXOHaMH H
yIpaBIeHUEe MPOLECCOM.

3aMKHYTBIE CHCTEMBI, CIEIMATGHO NPEXHA3HAYEHHBIE WK IOATOTOBIEHHEBIE Ui
KOHBEPCHH HHTpaTa IUTYyTOHHS B OKCHJ ITUIYTOHHs, B YaCTHOCTH, 00OpYHOBaHHEIC
TakuM 00pa3oM, 4YTOOBI M30€XKaTh JOCTHIKCHHUSA KPHTHUHOCTH W PaJIHAllAOHHBIX
3(¢ekToB, a TakKe CBECTH K MHHUMYMY ONIACHOCTH, CBS3aHHbIC C TOKCHYHOCTBIO.

Cucrema KOHBECPCHH OKCHAA INIYTOHHA B MEeTaJLI

BBO/IHOE 3AMEUAHUE

OTOT Mpolecc, KOTOPBIE MOXKET OBITh CBA3aH C YCTaHOBKON Mo mepepaboTKe,
BKIIOYAaeT (TOPUPOBAHUE JBYOKHCH IUIYTOHHSA, OOBIYHO C IIPUMEHEHHEM
BBICOKOAKTHBHOTO (JTOPHCTOr0 BOAOPOAA, C IEIBIO MOJIydYeHHUs (HTOPH/IA IUTYyTOHUS,
KOTOPHIH BIOCIEACTBHH BOCCTaHABJIMBACTCS C MOMOIBIO METAJUIMYECKOTO KAJbIUS
BBICOKO} YHCTOTHI A0 NOIYUYE€HHS METAJUINIECKOrO IUTYTOHHS U (Topraa KaIbIys B
BHJE LDTaKa. B 4ucmo OCHOBHBIX OIl€palMid AAHHOTO IIPOLECCa BXOIAT:
¢TopupoBaHMe (HampuMep, C IIPHMEHCHHEM O00OpYHOBaHMSA, COIEPIKAIIEro
OnaropoiHsie METaJUTbl WIH 3alIMIICHHOTO MOKPHITHEM M3 HHUX), BOCCTAHOBJICHHUE
MeTauia (HallpuMep, C NPUMEHEHHEM KEpaMHUYCCKHX THUIJIEH), BOCCTaHOBIICHHE
nulaka, oOpallleHHe ¢ IPOAYKTOM, BEHTWIALHUA, oOpaimieHHe ¢ OTXOAaMH H
VIIpaBJICHUE [TPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIIEHHAIBHO TpPEIHA3HAYEHHBIC WM MOATOTOBIEHHBIE VIS
MIPOM3BOZCTBA METAJUIMYECKOTO TUIYTOHHUSA, B YAaCTHOCTH, OOOpPYHOBaHHBIE TAKUM
00pa3oM, 9TOOBI H30€XKaTh AOCTHXXEHUSA KPUTHUHOCTH M PaHaAllMOHHEIX 3¢ dexToB,
a TaKXKe CBeCTH K MHHUMYMY OIIaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTEHIO.

YcTaHOBKH AJ1Sl H3TOTOBJIEHHS TOMIHBHBIX 3JICMEHTOB
"YcTaHOBKA JUIS H3TOTOBJIEHUS TOIUTMBHBIX 3JIEMEHTOB" BKJIIOYACT 000pyAOBaHHE:

a) KoTOopoe OOBIYHO HAXOAWTCA B  HENOCPEACTBEHHOM  KOHTakKTe C
TEXHOJIOTHYECKUM TIOTOKOM SIAICPHOTO MaTepHana HIH HENOCPEICTBEHHO
00pabaThIBacT €ro, WK K€ YIpaBIIsieT UM, WK,

b)  KOTOpOE repMETH3UPYET SIEPHBIH MaTepHal BHYTPU 000I0YKH.



5.1

5.1.1.

YeraHoBKH s pa3ielleHHsi H30TONOB YypaHa M 00OpyaoBaHHe, KpoMe
AHAJIUTHYCCKUX npgﬁopon, CHeHAJILHO npeaHa3HAYEeHHOe W
NOATOTOBJIEHHOE JJIS 3TOTO "

R

IIpenmeTsl  00opymoBaHMS, Ha KOTOPHIE, KaK CUMTa€TCA, PacIpOCTPAHACTCA
sHaueHue ¢passl "oGopymoBaHUE, KpOME aHAIMTUYECKUX IPHOOPOB, ClENMAIBLHO
NpefHa3HAYeHHOEe WIM MOATOTOBJEHHOE" IUI1 pa3fiefieHHs H30TOIOB YypaHa,
BKJTIOYAIOT B ce0s:

I"'azoBbie uequml)ym H y3Ji1bl H KOMHOHEHTDLI, CIIEIIHAJILHO ITPEIHA3ZHAYCHHBIC
HJIH NOATOTOBJECHHDBIC 111 HCITIOJIB30BAHUA B I'Aa30BbIX uenTpnq»yrax

BBOJHOE 3AMEYAHHUE

I'azoBas ueHnrpudyra OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) LMIMHAPA(OB)
nuamerpoM ot 75 mm (3 mroiiMa) no 400 MM (16 moiiMOB) ¢ BepTHUKaIbHOH
[EHTPAILHOH OCBIO, KOTOpEIH(E) moMemieH(bl) B BaKyyM H BpaujaercA(roTcs) ¢
BBICOKOH OKpYXHOH cKopocThio mopsmka 300 m/c wiu Gonee. i gocTrxeHUS
OonpIIOi CKOPOCTH KOHCTPYKLHMOHHBIC MaTepHalbl BpAIAIOIIUXCS KOMIIOHEHTOB
JIOTKHBI UIMETh BHICOKOE 3HaUYEHHE OTHOLIEHHS IPOYHOCTH K IUIOTHOCTH, @ POTOpHAas
cOOpKa M, CIEXOBATENIFHO, OTHENbHBIE €6 KOMIOHEHTHl IOJDKHEI M3TOTOBIATHCA C
BBICOKOH CTENCHBIO TOYHOCTH, 9TOOBI pazbananc ObUT MUHUMAIBHEIM. B oTimune ot
Ipyrux LeHTpudyr raszobas neHTpudyra and oOoramieHUs ypaHa HMeEET BHYTPH
POTOpPHOH KaMepbl Bpamaronyrocs(uecsi) mneperopoaky(u) B ¢opMe aucka u
HEMOJABIKHYIO cUCTeEMY Mofauu u oTBoza rasa UFs, cocTosmyro o MeHsblIei Mepe
U3 TpeX OTICIbHBIX KAHAJIOB, JBa M3 KOTOPHIX COEQUHEHbl C JIOMATKaMH,
OTXOAAIIMMH OT OCH pOTOpa k mepudepuiiHONi YaCTH pOoTOpHOH KaMephl. B BakyyMme
HaXOIOHUTCA TAaKkKe PAN BaXHBIX HEBPAUIAIOIIMXCA SJIEMEHTOB, KOTOPHIE, XOTA H
HMEIOT 0CO0YI0 KOHCTPYKIIUIO, HE CIIOXKHBI B U3TOTOBIEHNH W HE U3TOTOBJISIOTCS U3
YHUKaNbHBIX MaTepuaioB. llenTpudyxHas ycTraHOBKa, OHAKO, TpeOyeT 60IbIIoro
Yuciaa 3THX KOMIIOHEHTOB, TaK YTO HMX KOJIMYECTBO MOXET CIYXHTh Ba)KHBIM
HMHIUKATOPOM KOHEYHOTO UCTIONIB30BAHH.

Bpamawmuecsi KOMIOHEHThI
a) Ilomsble poTopHbIe COOPKH:

TOHKOCTEHHBIE IWIMHAPHL WIH DAl COSAMHEHHBIX MEXAY CO00H TOHKOCTEHHBIX
LIWINHAPOB, H3TOTOBICHHBIX M3 OJHOTO MWIH 0oJice MaTepHaIOB C BBICOKHM
3HaYCHHEM  OTHOMIEHHA  TPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHHWU x HactosmeMmy pasmeny. CoenuneHue
IMIMHIPOB MEXAy co00# OCYyIIECTBIIIETCA NMPH MOMOUIM I'MOKHX CHIb()OHOB HIIH
KoJlell, omnMcaHHeIX B dacTd 5.1.1.c¢) Huxe. CobpaHHBI#f pOTOp HMEET
BHYTPEHHIOIO(ME) NeperopoAKy(u) U KOHIEBBIE Y3JIbI, OMHCAHHBIC B YacTax 5.1.1.d)
u e) Hibke. Onnako nmosnHas cOopka MOXeET OBITh ITOCTABJIEHA 3aKa3YMKY B YACTHUHO
coOpaHHOM BHUJIE.

b)  PotopHsIe TpYOHI:

CnenyansHO npeaHa3Ha4YECHHBIE WK IOATOTOBIEHHbIE TOHKOCTCHHBIC HUIMHIADPHI C
ToJIMHOM cTeHkH 12 MM (0,50 mroiima) umu MeHee, quaMeTpoM oT 75 MM (3 mroiiMa)
a0 400 MM (16 mroiiMOB), M3TOTOBJICHHBIE M3 OJHOTO WM (ojiee MATEPHANIOB,

HMEOIMX BHICOKOE 3HAYCHHE OTHOIICHUA NMPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHNU k HacTosAmEMY pasaeny.



¢) Kounbua wm cunbhoHsL:

KoMmoHenTs], crienanbsHo NpefiHa3HAuCHHBIE WM NOATOTOBJICHHEIE IS CO3JaHHS
MECTHOH OIIOPHI /U1 POTOPHOM TPYOBl WM COEAMHEHHS pAZA POTOPHEIX TPYO.
CunpoHBI TIPEACTABIAIOT CO00H KOPOTKHE IMIHHAPHL C TOMIMHON CTEHKH 3 MM
(0,125 motima) wmmm  MeHee, amameTpoM oT 75Mm (3 moiima) a0 400 MM
(16 mro¥iMoB), NIMEIOMMX OJHH TO(p M M3TOTOBJIEHHBIC U3 OJHOTO M3 MATEPHAIIOB,

HMEIOIIMX BHICOKOE 3HAaYC€HHE OTHOIICHHS NMPOYHOCTH K IUIOTHOCTH, YKA3aHHBIX B
NMOsJCHUTEJIbHOM 3AMEYAHNU x nacTosmeMy pasfeny.

d) Ileperopoaxu:

KommonenTs! B popme aucka guamerpom ot 75 mm 10 400 mm (ot 3 mo 16 mroiiMoB),
CICNMANBHO TpeJHa3HAYCHHBIC WIM HOATOTOBNCHHBIC JUIi YCTaHOBKM BHYTPH
POTOpHOH TPYOBI LEHTPUDYTH C LENBI0 H30JHUPOBATh BEIIYCKHYIO KaMepy OT
TJIaBHOM pa3JieIUTENbHON KaMEphl M B HEKOTOPBIX CIIydasxX i YIy4IICHHS
uupkyssinuu rasa UF6 BHYTpH I1aBHOH pa3/ienuTeIbHONM KaMeph! POTOPHOM TPYOBI
H M3TOTOBJICHHBICE M3 OJHOTO M3 MAaTEpHAJIOB, HMMEIOIIMX BHICOKOE 3HAUYCHHE
OTHOLUIEHHS IIPOYHOCTH K IUIOTHOCTH, YykazaHHbX B [IOSCHHUTEJIBHOM
3AMEYAHNMU k HacToAEMY pa3zeny.

€) Bepxaue/HWKHHE KPBIIKH:

KomnonenTst B ¢opme mucka amumamerpoM ot 75 mm (3 mioiima) mo 400 mm
(16 moiimMoB), crneUHaNbHO TNpPEAHAa3HAYEHHBIE MM IIOATOTOBICHHEIE TAKMM
o6pa3oM, 4TOOBI TOYHO COOTBETCTROBATH AUAMETPY KOHIIOB POTOPHOW TPYOH
Gnaronaps 3ToMy yaepxuBaTs UFg BHyIpH ee. DTH KOMIOHEHTHI HCIONB3YIOTCA
JUIA TOTO, 4TOOBI IIOAIeP)KUBATh, YAEPKUBATh WM COAECPKATh B ce0e KaK COCTaBHYIO
9acTh JJIEMEHTHl BEPXHEro MNOAIIMIIHMKA (BEPXHAS KpHIKA) WIH CIYXUTh B
KayecTBE HECyINed 4YacTH BpaIlalOUIMXCHA 3JEMEHTOB 3JICKTPOJABHraTeis H
3JIEMEHTOB HIDKHErO HOIIMIHAKA (HIKHAA KPBIKA), H U3TOTOBISIOTCA M3 OTHOTO
M3 MaTEepUAIOB, HIMEIOIUX BHICOKOE 3HAYCHHE OTHOLIECHHS IPOYHOCTH K IUIOTHOCTH,
yxazauabix B [IOSACHUTEJILBHOM 3AMEYAHWU x nacTosmeMy pasaeny.

INIOSICHUTEJIbHOE 3AMEYAHUE

Jns Bpaljarommxcs KOMIIOHEHTOB IEHTPUGYT HCIONB3YIOTCS — CIEAYIOIIHE
MaTepHaJIbl:

a) MAapTEeHCHUTHOCTAapelollHe  CTajlW, MMEIOIIHE MAaKCHMAIBGHBIA  Mpexen
TIPOYHOCTH Ha pacTsbkeHue 2,05 x 10° Hiv? (300 000 byHT/KB. MIOWM) WK
6onee;

b) amMOMHHHEBBIE CIUIaBH, MMEIOIIME MAaKCHMAJILHBIA NpeAen MPOYHOCTH Ha
pactsokeHue 0,46 x 10° H/M? (67 000 ¢pynT/KB. AXOIM) WM Gonee;

C)  BOJIOKHHCTBIE (HUTENOJOOHBIE) MaTEpUAIIb], IPUTOAHBIE U HCIIOIb30BAHHUS B
KOMIIO3UTHBIX CTPYKTypaX ¥ HMEIOUIHE 3HAa4YECHUS YICIBHOIO MOXYJA
ynpyroctu 12,3 x 10°M mum Gomee M MaKCHMAILHOTO YAENHHOrO IpEiena
NMpOYHOCTH Ha pacTspkeHue 0,3 x 10°M mwm Gomee ("ynenpHBIH MOZYIb
ynpyroctd" - 3to Moxyas HOHra B H/M?, melleHHbIH Ha yaebHsI Bec B H/M';
"MaKCHMAJIBHBIA YIENBHBIA IIpefen NPOYHOCTH HAa pacTsDKkeHHe" - 3TO
MaKCHMANbHBI Npegen NPOYHOCTH Ha PacTHKEHWE B H/®, meneHHsIi Ha
yIeIbHBIA BeC B H/M3).



5.1.2.

Crarnueckne KOMHOH%!I‘TLI s

a) IlogmmHUKU C MArHUTHOH MOJBECKOM:

CrenuajpbHO TpPETHA3HAYCHHBIE WM IOJATOTOBJIEHHBIE IOMIIMITHMKOBBIE Y3JIBI,
COCTOSIIHE M3 KOJBLIEBOTO MarHWTa, INOABEIICHHOT0 B 00OiMe, coaepxauei
nemndupyromyio cpeny. OOoiima m3rotoBngercsa u3 croikoro x UFs Marepuana
(cm. TIOSICHUTEJIBHOE 3AMEYAHUE x pasneny 5.2.). Mareut coequnsiercs ¢
IOJIOCHBIM HAaKOHEYHMKOM HJIH BTOPHIM MAarHUTOM, YCT@HOBJICHHBIM Ha BEPXHEH
KpBILIKE, ONMKCaHHOM B pazzmene 5.1.1. e). MarHuT MoxeT uUMeTh (OpMy KOJbLA C
COOTHOILIICHHEM ME)XKIY BHEITHMM W BHYTPEHHHM JMaMETPaMH, MEHBIIUM HIIM
paBHeIM 1,6:1. Marautr Moxer uMerhb (opMy, 00€CICUHBAIOIIYI0O HAYaJIbHYIO
nporunaemocts 0,15 'u/m (120 000 exunun CI'C) umu Gonee, WM OCTaTOYHYIO
HaMarHW4eHHOCTs 98,5% wmm Oonee, WM NPOW3BEACHHE WHIAYKIMH Ha
MakCHMMAJIBbHYI0 HampsokeHHOCTh moyis Gonee 80 k™M (10'Ted).  Kpome
OOBIYHBIX CBOWMCTB MaTepuayla, HEOOXOAMMBIM IpPEABAapUTEIBHBIM YCIOBHEM
SBIICTC OTPaHMYCHHE OYECHb MaibIMH Jgomyckamu (Menee 0,1 MM umm
0,004 mroiiMa), OTKJIOHEHHMS MArHMTHBEIX OCEH OT TEOMETPUYECKHX OCed WIH
obecneueHue 0coboit TOMOT€HHOCTH MaTepyalla MarHUTA.

b) IloammmHUKY/geMIGEpHI:

CroenmansHO npefHa3HAuUCHHBIE WIM MOATOTOBJIEHHBIE MOALIMITHUKH, COAEpIKalllue
y3€ell OCh/YIUIOTHUTENBHOE KOJbII0, CMOHTHPOBaHHEIA Ha aemnidepe. Och 0OBIYHO
MPEICTAaBAAET CO0OM Bal W3 3aKAJCHHOW CTAJM C OJHHM KOHIIOM B (dopMe
noiycdepsl, H CO CPeNCTBAMH INIOJCOCAWHEHUS K HIDKHEH KpBIIIKE, ONMCAHHOU B
pasgene S5.1.1.€), Ha Jpyrom. Ban, ogHako, MOXeT OBITH COEOUHEH C
THIPOAMHAMHYECKUM  OJIIAITHHKOM. Konsuo wumeer d¢opmy Tabnerku c
nonychepudeckum yriryOJeHUEeM Ha OJHOM MOBEPXHOCTH. OTHU KOMIIOHEHTHl 4acToO
IIOCTaBJIAIOTCA OTACNBHO OT AeMIidepa.

c)  MonekynsapHble HACOCHL:

CriennanpHO NpeHa3HAUYECHHBIE WIH MOATOTOBJICHHBIC IHJIHHJPHI C BEITOYCHHBIMH
WY BBIIaBJICHHBIMU BHYTPH CIIHPAJIBHBIMH KaHABKaMU U C BBICBEPJICHHBIMH BHYTPH
OTBEpCTHAMH. TUNOBHIMH pa3MepaMH SBISIOTCS CJEOyIOIde:  BHYTPEHHHH
nuametp ot 75 MM (3 mroiima) mo 400 MM (16 mroiimoB), TonmmmHA cTeHKH 10 MM
(0,4 moiima) wiu Oonee, ¢ AMUHOHN, paBHOW muamerpy wiu Ooswire. KaHaBku
OOBIYHO HMEIOT NPSAMOYrOJbHOE TIONEPEYHOE CeueHHue W TIIyOMHy 2 MM
(0,08 mroitma) nmu 6oiee.

d)  Cratopsl IBUTaTENICH:

CrnenunansHO IpefHa3HAUYeHHBIE WM TIOATOTOBJICHHBIE CTATOPHI KOJBLEBOH (GOpMBI
JUIL  BBICOKOCKOPOCTHBIX MHOTrO()a3HBIX TIHCTEPE3HCHBIX (WIH PEaKTHBHBIX)
3NICKTPOABUTATENEH IEPEMEHHOTO TOKAa IUI1 CHHXPOHHOH pabGOTEI B YCIOBHSX
BaKkyyma B auanaszone gactoT 600-2000 I'n u B niuanazone momHocteit 50-1000 BA.
Craropbl COCTOAT M3 MHOroasHbpIX OOMOTOK Ha MHOTOCJIOHHOM JKEIE3HOM
CepAcYHUKE C HU3KAMM MOTEPAMH, COCTABICHHOM M3 TOHKHX IUIACTHH, OOBIYHO
ToymuHo# 2,0 MM (0,08 moiima) i MeHee.

e) Kopnyca/mpuemunxu nenrpudyru

KoMIloHeHTs], cHenuansHO MpeAHa3HaueHHblE WJIH  IOATOTOBJICHHEIE  IId
pasMelieHHs B HHX COOpkH poTOpHOH TpyOBl razoBoii nentpudpyru. Kopmyc



S.2.

S.2.1.

COCTOMT H3 JXKECTKOTO UHIHHIAPA C TONIMHOM cTeHKH A0 30 MM (1,2 mioiima) c
[PEIU3MOHHO 06pabOTaHHBIMU KOHIIAMMU IS YCTAHOBKHM TOMIIMITBMKOB M C OXHUM
WM HECKONBKUMH (rIaHLaMu g MoHTaxa. OOpaGoTaHHBIE KOHIBI NapajuIebHbI
Jpyr IOpyry H NepOCHAMKYIAPHH MHpPOAOJBHOM OCH IWIMHApPAa B Ipeaenax
0,05 rpaxyca niu menee. Kopmyc MoXeT Takoke MPEACTaBIATE cO60H KOHCTPYKIMIO
SYECHCTOr0 THNA JUIA PAa3MEIICHMA B HEM HECKOILKMX POTOpHBIX Tpy6. Kopmyca
H3roTaBJIHBAIOTC U3 MaTepHanoB, kopposuecToikux K UFg, Mad 3amumaroTcs
MOKPHITHEM M3 TAKMX MaTEPHAJIOB.

f)  JloBymku:

CnenmanbHO IpefHAa3HAYEHHBIE WM TOATOTOBICHHHIE TPYOKH BHYTPEHHHM
JuameTpoM 1o 12 mm (0,5 moiima) s u3piedenus raza UFq u3 poTopHOit TpyOH 110
meTony TpyOku ITuto (T.€. ¢ oTBepCcTHEM, HAaNpaBIIeHHBIM Ha KPYroBOii IIOTOK ras3a B
poropHOi Tpy0e, K mpuMepy, NOCPEeNCTBOM M3ruba KOHIA pajuaibHO
PacnoNoXKEHHOH TpyOKH), KOTOpHIE MOXHO TIPHKPEIMTh K IEHTPAIBbHOH cucTeMe
U3BJIeYeHHUs Ta3a. TpyOKHM M3rOTOBJIEHBI U3 MaTepHAIOB, KopposuecToikux k UFs,
WIIH 33IIMINAI0TCS ITOKPHITHEM U3 TAKUX MATEPHAJIOB.

CrnenuajbHO NpeNHA3HAYE€HHble MM NOATOTOBJIEHHBIE BCIIOMOraTejbHbIE
cHcTeMbl, O006opyloBaHHe H  KOMIOHEHTbI [Jf  NCHO0Jb30BAaHMS HA
rasoneHTpudykHOM YCTAHOBKE N0 000rallleHHIO

BBOJIHOE 3AMEYAHUE

BcnmoMorartensHele CHCTEMBI, 000pYZOBaHHE W KOMITOHEHTHI Ta30lEeHTpH(yXHOM
YCTAaHOBKH 1O OOOTAIlCHHIO INpPEACTABISIOT CO0OH CHCTEMBI  YCTAaHOBKH,
HeoOxomumete s nofaun UFg B ueHTpudyry, AN CBA3M OTHAENBHBIX HEHTPUOYT
Mexay coboil ¢ menpo o0pa3oBaHMs KAacKaloB (WIH CTyNEHeH), 4ToOBl JOCTHYB
Gonee BEICOKOro oborameHus U u3pieds "mpoaykt" u "xBoctel" UFs u3 ueHTpud)yT,
a Taxke o0opynoBaHHE, HEOOXOAMMOE A IPUBECHNUS B ISHCTBUE LIEHTPUOYT HIIH
s ynpasineHus yctaHoBkoi. OObuHO UFe ucnapsercss u3 TBEpPABIX BEINECTB,
IIOMEIIEHHBIX BHYTPH IIOZOrpeBaeMbIX aBTOKJIABOB, W MOAAeTCs B razoobpasHoi
dopMe k neHTpu(DYraM dYepe3 CHUCTEMY KOJUICKTOPHBIX TPYOONpPOBONOB KacKaja.
"TIpoxykt" n "xBocthl" UF¢, mocTynaromue M3 HEHTpUOYT B BHJE ra3000pa3sHBIX
IIOTOKOB, TaKXe IMPOXOIAT Yepe3 CHCTEMY KOJUICKTOPHBIX TPYOOIIpoBOIOB KacKaza K
XOJIOAHBIM JIOBYIIKaM (paGoTatomuM 1pu Temnepatype oxono 203° K (-70°C)), rme
OHM KOHAEHCHPYIOTCA H 3aT€M IIOMEIIAIOTCS B COOTBETCTBYIOIINE KOHTCHHEPE! JUIs
TPaHCHOPTHPOBKU MM XpaHEHHA. Tak Kak yCTaHOBKaA I10 OOOTAIEHUIO COCTOMT H3
MHOTHX ThICAY HEHTPU(YT, COOpPAaHHBIX B KaCKaJbl, CO3JAI0TC MHOTOKIIOMETPOBHIE
KOJUIEKTOPHBIE TPYOOIIPOBOIEI KACKAZOB C THICSYAaMU CBapHEBIX IIBOB, IPUYEM CXEMa
OCHOBHOH 4YaCTH WX COCJHHEHHII MHOrOKpaTHO moBTopsgercsa. ObGopymosanie,
KOMIIOHEHTHI ¥ CHCTEMEI TPYOOIIPOBOAOB U3TOTOBISIIOTCS C COOMIOJEHHEM BBICOKHX
TpeOoBaHui1 K BaKyyM-IUIOTHOCTH M YHCTOTE 00OpaboTKH.

Cucremsl nogayn/cucTeMbI 0TBOAA ''mpoaykTa" U ''XBOCTOB"

CrnenuaibHO NPECIHASHAYCHHBIC HJIH MOATrOTOBJICHHBIC TEXHOJIOTHYICCKUE CUCTEMBEI,
BKIIIOYAIOIIHEC:

IUTAIOIIME aBTOKJIABH (WIM CTAaHIMH), Ucmoas3yeMble s nomauu UF¢ B
kackaasl ueHtpudyr npu gapinenuu no0 100 xITa (15 dyHT/KB. ArO¥M) U NIpH
ckopocTH 1 Kr/4 mimm 6onee;

10



5.2.2.

5.2.3.

S.24.

T
%

Hecy6nuMaTopbl (MM XOJIOIHEIE JIOBYIIKH), MCIOJb3yeMble JUIS BBIBEJCHUS
UFs mu3 xackamoB mpu gasnenua g0 3 klla (0,5 dyHT/kB. mtoiim).
Jecy6mumarops! crioco6Hs oxnaxatbesiio 203°K (-70°C) u narpeBatbes 10
343°K (70°C);

cTaHIUH "mponykTa" M "XxBocToB", ucnonb3yemble A1 nepeMemenus UFg B
KOHTEHHEPEI.

OTa ycTaHOBKa, 000pYHOBaHHE M TPYOOMpPOBOMABI MOJHOCTHIO M3rOTABIMBAIOTCS U3
croiixux kK UFg MaTepHalioB WM 3alIMINAIOTCA MOKPHITHEM M3 HHX (CM.
MOACHUTEJIbBHOE 3AMEYAHWE k pJaHHOMY paslielly) ¢ COONIOAEHHEM
BBICOKHX TPeGOBaHHH K BaKyyM-IUIOTHOCTH ¥ YUCTOTEe 00paboTKH.

ManHHbIe CHCTEMbI KOJLIEKTOPHbIX TPYOONIPOBOIOB

CroeunanbHO NpefHA3HAYEHHBIE WM MOATOTOBJICHHBIE CUCTEMBI TPYOOIPOBOAOB H
koyexktopoB mis yaepxkanus UFes BHyTpH LeHTpHGYXHBIX KackagoB. OTa CeTh
TpyOOIpOBOJOB OOBIYHO NIPENCTABIACT COOOM cUCTEMY C "TPOHHBIM" KOJJIEKTOPOM,
U Kaxaas NEeHTpUYTa COeAWHEHA C KaXKABIM M3 KOJUIEKTOpoB. CliemoBaTenbHO,
CXEMa OCHOBHOHM 4YacTH HX COEAWHEHWSA MHOIOKpaTHO mnoBropserca. OnHa
MOJHOCTBIO  M3roTaBmuBaercs U3 croikmx k UFg MarepuamoB  (cM.
HOSACHHUTEJIBHOE 3AMEYAHHUE k HacrosmieMy pasfeny) ¢ COONIOAeHHEM
BBICOKUX TpeOOBaHUH K BaKyyM-IUIOTHOCTH M YHUCTOTE 00paboTkm.

Macc-cnekrpomerpbl/ucTounuku HoHoB 475 UFg

CnenvaybHO  OpefHa3sHAYeHHBIE WIH NOATOTOBJICHHBIE  MArHHUTHBIE — WIH
KBaJpyHOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE IPOM3BOAUTE NPAMOH 0TOOp Npob
nomaBaeMoll Macchl, "mpoxykra' WiaM "XBOcTOB" W3 ra3oBeiIX 1moTokoB UFg u
obafaromuye moJIHEIM HaGOPOM CIIEAYIOIUX XapaKTEPUCTHK:

1. ynmenbHas paspelraromas criocoOHOCTE 1o Macce cBhitne 320;

2. COACPKAT MCTOYHHKH HOHOB, HM3TOTOBJICHHBIC M3 HHXpOMa HWJIH MOHCIA HIH
3AIMAIICHHBIC IIOKPBITHCM N3 HUX, HIJIH HUKCIIHPOBAHHEIC,

3. coaep:KaT HOHH3AIMOHHBIE UCTOYHHUKH C 60MOApAUPOBKO# 2IEKTPOHAMH;
4. copmepxaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO UL M30TOITHOTO aHAIH3A.
Ilpeo6pa3oBaTen 4aCTOTHI

ITpeobpa3oBaTeny 9acTOTHI (TAK)XKE U3BECTHBIC KaK KOHBEPTOPHI HIIH HHBEPTOPHI),
CleuManbHO MPEIHA3HAYCHHBIE WM IOATOTOBJIEHHBIC UI1 NHTAaHUS CTaTOPOB
JBUTATENICH, ONpeAeleHHBIX B moamyHkTe 5.1.2.d), wnM 4acTH, KOMITOHEHTHI H
noacO6opku Takux mnpeobpasoBaTeneil 4acTOTH, OONIAJaIOIHe IMOJHBIM HaGOpOM
CIEOYIOUINX XapaKTEPUCTHK:

1.  muorodasusIi BeIxo B guamnaszone ot 600 o 2000 I'n;

2 BBICOKas cTabuiIbHOCTH (co crabmiusanueii yactorsl yutue 0,1%);
3.  Hu3KMe HenmHelHbIe HCKaxeHus (MeHee 2%);
4

K02 uIeHT monesHoro AeicTeus cabime 80%.
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5.3.

5.3.1.

5.3.2.

INIOSICHUTEJIbBHOE 3AMEYAHUE

Ilepeuncnennoe Bpimie 00OpYNOBAHHME BCTYNAET B HENOCPEACTBEHHEIH KOHTAKT C
TexHonoruyeckuM rasoM UFs MM HeNOCpencTBEHHO ympasisgeT paGoToit

HeHTpUGYr U NPOXOXKAEHHEM ra3a OT UEHTpUPYrd K UeHTpUdyre W U3 Kackaga B
Kackaj.

Kopposuectoiikne k UFs MaTeprHalibl BKIIOYAOT HEPHKABEIOIUIYIO CTallb, aTIOMHHHIM,
ATIOMHHMEBBIE CIUIAaBEI, HUKEIb WIH CIUIaBhL, copepkamue 60% u 6ojice HUKEA.

CrnennajibHO NpeHa3sHAYeHHBbIE HJIM MOATOTOBJIEHHBIE COOPKH H KOMIOHEHTHI
IJISl HCIOJIb30BaHHUs NPH rasoauddysnonnom odorameHnn

BBO/ITHOE 3AMEYAHUE

IIpu rasoguddy3moHHOM Meroie pas3lelncHHs HM30TONOB ypaHAa OCHOBHOM
TEXHOJOTHYECKOH COOpKOH SBIAETCS CrieUUaNbHbINA MOPUCTHIH Ta30auddy3HOHHEIH
Gapeep, TEMIOOOMEHHHUK UL OXJIAKACHHUS ra3a (KOTOpBI HarpeBaeTcs B MPOLECCE
CKaTHs), YIUIOTHUTENBHBIC KJIAMaHbl M pETYIHpYIOIIME KIANaHBl, a TaKkxkKe
TpybonpoBonsl. Ilockomeky B razomuddy3MOHHON TEXHONOTHH HCIONb3yeTCs
mectudtopucteiii ypan (UFe), Bce obopynoBaHue, TpyOOIIPOBOIE ¥ IIOBEPXHOCTH
U3MEPUTENBHBIX TPUOOpPOB (KOTOpHIE BCTYNAIOT B KOHTAKT C Ta30M) JOJKHBL
M3rOTaBIUBATECA W3 MAaTEpPHANIOB, COXPAHAIOMIHUX CTAOMIBHOCTh NMPH KOHTAKTE C
UFs. T'azomuddysnoHnas ycTaHOBKa COCTOMT M3 pAa TaKAX cOOPOK, TaK 4TO HX
KOJIMYECTBO MOXET OBITh BOXXHBIM ITOKa3aTeleM KOHEYHOTO MPeAHa3HAYCHUS.

I'azopuddy3uonnbie Gapbepbl

a) CnemuanbHO nNpenHAa3HAauCHHBIE WM IOATOTOBICHHBIE TOHKHE, IIOPHUCTHIC
¢uneTpH ¢ pasmepom nop 100-1000-A (anrcrpem), Tommunoi S MM (0,2 moiima)
WIA MEHbIE, a [uid TpyOuaTeix ¢opM auamerpoM 25 MM (1 Ar0iM) MM MEHBIIE,
H3TOTOBJICHHBIE M3 METAJUIMYECKHUX, MOJIMMEPHBIX HIH KEPaMHUUYECKHX MAaTEpUaJOB,
kopposuecroiknx k UFg, u

b) cneuUaNbHO TMOATOTOBICHHBIC COSIMHEHMS VUIM MOPOIUKH I M3TOTOBJICHMS
TakuxX (uasTpoB. Takwe COSAWHEHHA M MOPOIIKU BKJIIOYAIOT HUKEIh WIH CIUIABBI,
conepxanme 60% wnu Gomee HHKeNsd, OKCHA amoMuHHS WM croiikue K UFg
NIOJTHOCTBIO (PTOPHUPOBAHHBIE YIIIEBOJOPOAHBIE IOMMUMEPHI ¢ YucTOTOH 99,9% mimu
6onee, pasmepoM vactull MeHee 10 MKM M BBICOKOH OIHOPOJHOCTBIO YacTHI[ IO
KPYIHOCTH,  KOTOpBIE  CHEUHAIBPHO  TIOATOTOBIEHH A1  HM3TOTOBJICHUS
razonuddy3noHHEIX GapbepoB.

Kameps1 1ud¢pyszopos

CrnennansHo npeaHa3HauYeHHEIE WK MOJrOTOBJICHHBIC  TE€PMETHUYHEIC
IATHHAPUYECKUE cocyasl auamerpoM Gonee 300 mm (12 maroiimoB) U anuHOM Gonee
900 mm (35 mi0HMOB), WJIHM IIPAMOYTOJBHBIE COCYABl CPaBHUMBIX pa3MEpPOB,
AMEoLINe OAWH BIYCKHOM M JIBa BBIMTYCKHBIX NaTpyOka, JuUaMeTp KaKIOro M3
KOTOpeIX Oonee 50 MM (2 mroiiMa), A9 NOMELICHHS B HHUX Ta3odudQy3HOHHBIX
6aprepoB, H3roToBiICHHBIE W3 cTOMKMX K UF¢ MaTepuanoB Wiy 3amUINEHHBIE
MOKPHITHEM M3 HHUX, U NPEIHA3HAYCHHBIC IS YCTAaHOBKM B TOPH3OHTAIBHOM HIIH
BEPTHKAJIBEHOM IOJIOKECHUH.
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5.3.3.

5.34.

5.3.5.

S4.

Komnpeccopbl ¥ razonyBKH

CrenHansHO MpeaHa3HaueHHBIE: HITH TOAFOTOBIICHHBIE OCEBEIE, HEeHTpOoOeKHBIE WU
00BEMHBIE KOMIIPECCOPEI, HJIM Ta30AyBKH C TIPOU3BOAMUTEIBHOCTHIO HAa BCOCE
1 M*/Mun wm Gonee UF¢ u ¢ jpaBsineHseM Ha BBIXOAE JO HecKOJBKHX coTeH Klla
(100 dyut/xB. mr0iiM), TIpeAHA3HAYEHHBIE AN MOJIFOBPEMEHHOM OJKCIUTyaTaludl B
cpeae UFg c snexTpoaBUraTeieM COOTBETCTBYIOIEH MOITHOCTH wiu 6e3 Hero, a
TaKXKe OTJeNIbHBIe COOPKH TAKUX KOMIIPECCOPOB M Ta304YBOK. JTH KOMIIPECCOPH ¥
ra3o[lyBKM UMEKOT mepenan AaBieHus oT 2:1 1o 6:1 u U3roTaBIMBarOTCA U3 CTOMKHUX
Kk UF¢ MaTepuaaoB uay NOKPBIBAIOTCS HMH.

YHJIOTHCHHSI BpallaOUIIMXCH BAJIOB

CnenuansHO IpeJHa3HAYEHHBIE WM TIOJITOTOBJICHHBIC BaKyYyMHBIC YIUIOTHEHHSA,
YCTaHOBIICHHBIE HA CTOPOHE IOJa4YM ¥ Ha CTOPOHE BBIXOJAa /I YIUIOTHECHHS Baa,
COEIMHAIONIET0 POTOP KOMIIPECCOpa MM ra30AYBKH C NMPHBOIAHBIM ABHUIATENIEM, C
TeM 4TOOBI 00ECTIEUUTE HAIEKHYI0 T€PMETH3ALNIO, IPEAOTBPAILAIOIIYI0 HATEKAaHHE
BO3/IyXa BO BHYTPEHHIOIO KaMepy KOMITPECCOpa HIIM Ta30XyBKH, KOTOpas HAIIOJHEHA
UFs. Takue ymnoTHeHHA OOBIMHO TIPOCKTHPYIOTCA Ha CKOPOCTh HATEKaHHS
6ydepHoro rasa meree 1000 cm>/MuH (60 TIOHM’/MUH).

TenmnoooMenHnkn 1ia oxjaaxaeHus UFg

CrnenvanbHO  MpeQHasHAYeHHbIE WM  TOATOTOBJICHHBIC - TEMUIOOOMEHHHKH,
usrorosieHusle M3 croixkux K UFg MatepuamoB wunu nokpeiteie uUMH (32
HCKJIFOYCHHUEM HEPIKABEIOLIEH CTald), WM MEHbIO, WIH JIIOOBIM COYETaHHEM 3THX
METa/UIOB M PAcCUYUTAHHEIC HAa CKOPOCTh WU3MECHEHHS AABJICHHUSA, OINpPEeIIAIOIIEro
yreuky, menee 10Ila (0,0015 ¢pynr/kB. mioiiM) B uYac mpu mepemane daBICHHS
100 xITa (15 ¢pyHT/KB. OX0iiM).

ChnenuajibHO nipeJHA3HAYEHHbIe WJIH WOATOTOBJEHHbIE BCIIOMOraTeJbHbIE
CHCTEMBbI, 00OpyXOBaHHe H KOMIOHEHThbI JUIA HCHOJb30BAHHS NPH
rasoau¢p¢y3snonnoM odorameHnu

BBOJ/JHOE 3AMEYAHUE

BcnomorarensHbie CHCTEMBEI, obopynoBaHue " KOMITIOHEHTBI bi0)6:1
ra3oauQ}y3MOHHBIX YCTaHOBOK 1O OOOTallleHHIO NPEACTABIAIOT COOOH CHCTEMEI
YCTaHOBKH, Heobxomumeie mins momaun UFg B razomuddysmonnyio cbopky, mwis
CBS3H OTJEIBHBIX COOPOK MeXTy coboil M 00pa3oBaHUA KacKamoB (MM CTYIIEHEH) C
LENBI0 TOCTENICHHOrO AOCTIDKEHHS Ooliee BHICOKOTO OOOralleHHsS M H3BJICYCHHS
"mpogykra” u "xBocroB" UF¢ wu3 nuddysMOHHBIX Kackaios. Beuny
BBICOKOMHEPIIMOHHBIX ~ XapaKkTepuCTUK  IUPPy3HOHHBIX  Kackagos  Joboe
IpepHIBaHME HX pPabOTHl, OCOOCHHO HX OCTAaHOBKA, MPUBOIAT K CEPHbE3HBIM
nocneacTsusaM.  CrnenoBaTensHO, Ha ra3oaud(dy3MOHHON YCTaHOBKE BaXKHOE
3HAaY€HHE HMMEIOT CTPOroe M IIOCTOSHHOE NOAAEpP)KaHHE BaKyyMa BO BCeX
TEXHOJIOTMYECKUX CHCTEMaX, AaBTOMATHUECKas 3alluTa OT aBapuil M TOYHOE
aBTOMATHYECKOE PETyIMPOBaHHE IIOTOKA ra3a. Bce 3To MpHUBOANT K HEOOXOMUMOCTH
OCHalllEHHs YCTAaHOBKH OOJIBIIMM KOJHWYECTBOM CHEIHAIBHBIX HM3MEPHUTENBHBIX,
PETYIUPYIOIIMX U YIIPABIISIOIIMX CHCTEM.

O6erano UF¢ ucnapsercs W3 IMIMHAPOB, NMOMEIIEHHBIX BHYTPH aBTOKJIABOB, H
nojaercs B rasoo0pasHoii popMe K BXOTHBIM TOYKAM YepPE3 CHCTEMY KOJUIEKTOPHBIX
Tpy6onpoBogor kackana. "IIpoxyxr" u "xBocte" UF4, HOCTYNAONIME U3 BEIXOTHBIX
TOYEK B BHJE ra3000pasHBIX IIOTOKOB, NPOXOAAT 4Yepe3 CHCTEMY KOJUIEKTOPHBIX
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54.1.

5.4.2.

S5.4.3.

5.4.4.

TpyOOIpOBOJIOB Kackazfa MO0 K XONOMHBIM JIOBYIIKAaM, OO K KOMIPECCOPHBIM
CTaHIMsAM, TAe rasoobpasusii norok UFg cxmxaeTcs W 3aTeM NOMENIAaETcS B
COOTBETCTBYIOIIHE KOHTCHHEPH! IJIs TPAHCTIOPTHPOBKH MM XpaHeHHs. I[I0CKONBKY
razoguddysnonHas ycTaHOBKa MO OOOrameHHI0 HMMeEET OGOJBIIOE KOIHYECTBO
rasoauhy3MOHHBIX cO0poK, coOpaHHBIX B KacCKapbl, co3JatoTCA
MHOTOKHJIOMETPOBBIE  KOJUIEKTOPHBIE TpPYOONPOBOABI KAacKafoB C  THICSYaMH
CBapHBIX WIBOB, NPHUYEM CXEMa OCHOBHOH YaCTH WX COCHMHEHMI MHOrOKpaTHO
HIOBTOPAETCSL. O6opynoBaHue, KOMIOHEHTHI M CHCTEMBEI TPYOOIIPOBOIOB
H3TOTOBIAIOTCS C COONMIONEHHEM BBICOKMX TPeOOBaHMH K BaKyyM-IUIOTHOCTH H
gucTOTe 00pabOTKH.

Cucremb! nopaun/cucreMpl 0TBOAA "'mpoaykTa' u "xBocToB"

CHCIII/IaJILHO MPEIXHAZHAYCHHBIC WJIH ITOATOTOBICHHBIC TCXHOJIOTHYCCKUE CHCTEMBI,

cnocoOHele pabGotats npm nasinenuu 300 ITa (45 ¢pyHT/KB. mIOWM) WM MeHee,
BKJIIOYAs:

NIATAIONIME aBTOKIABHI (WIM CHCTeMBI), MCHonb3yeMble mis nomaun UFg B
razoauddy3noHHBIC KaCKabI;

necy6nuMaropsl (MM XOJIOOHBIE JIOBYIIKH), HCIIOJNB3YyEeMEIE U BBIBEICHHS
UFg u3 razonnd¢y3uoHHBIX KacKajioB;

cranimu oxwkenns, rae UFg B razoo6paszHoit Gpopme U3 kackaaa CXKMMAeTcs U
OXJIAXKJAETCS HO JKUAKOTO COCTOSHMS,

CTaHLMH "NIpoAYKTa" MM "XBOCTOB", Hcnonb3yemble i nepemernenns UFg B
KOHTEHHEDPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONpoBoaoB

CnenuansHO NIpeJHa3HaueHHbIE WM IOATOTOBJIECHHBIE CHCTEMBI TPYOOIIPOBOAOB U
cucTeMbl KoinekropoB mns yaepkanus UFg¢ BHyTpH ra3zomnddy3noHHBIX KacKaoB.
Ora cerhb TpyOOmpOBOZOB OOBIYHO MPpEICTaBisfeT co0oil cucreMy ¢ "aBOMHBIM"
KOJUIEKTOPOM, TIe KaXKAas g9eiiKa CoeIMHEHa C KaXXBIM U3 KOJUIEKTOPOB.

BakyymHbI€ cHCTeMbI

a) CnenuansHO NpeaHa3HAYCHHBIE WIH MMOATOTOBJIECHHBIE KPYITHBIE BaKyyMHEIC
MarucTpaiy, BaKyyMHEIE KOJUIEKTOPBI M BaKyyMHBIE HAaCOCHI IPOM3BOAUTENBHOCTBIO
5 M°/muH (175 dyr’/MuH) wi 6oinee.

b) BakyyMHble Hacochl, CIENHAIBHO IpeJHa3HA4YCHHbIE 11 paboTel B
comepxkamed UF¢ atMmocdhepe M H3TOTOBIEHHBIC M3 AJIIOMHMHHSA, HHUKEIA WIH
CILIaBOB, cozepxanmx Oosee 60% HUKEIT WIH MOKPHITHIE UMH. DTH HacOCHl MOTYT
ObITh WM POTAallMOHHBIMH, WM TNOPUIHEBEIMH, MOTYT HMETh BBITECHSIONIME H
(GTOPHUCTOYIICPOAHbIE YIUIOTHEHHS, a Talkeé B HHX MOTYT IPUCYICTBOBAaTh
creluanbHbie pabouue XKUAKOCTH.

ChnenuajibHble CTONOPHBIE H Peryjupylomue KJIanaHbl

CrenuansHO IpeqHa3HAYEHHbBIE WK MOATOTOBJCHHBIE PYYHbIC WIH aBTOMaTHUECKHE
CTOTIOPHBIE M PEryJIHpYIOIIHe KIanaHbl CAIbQOHHOTO THIIA, H3TOTOBICHHBIE M3
croiikux k UF¢ marepuanor, nuamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMoB) nns
YCTAaHOBKM B OCHOBHBIX M BCIIOMOTATENbHBIX CHCTEMax Ta30auG{y3HOHHBIX
YCTaHOBOK IO 060TamIeHuIo.
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5.4.5.

5.5.

Macc-cniexTpoMeTpsl/ucTouHHKH HOoHOB 1J1s1 UFg

CrnenyansHO  MPEJHA3HAYCHHBIE WM .

;. TIOJTOTOBIICHHBIE ~ MaTHUTHBEIE MM
KBaJIpyTIOJbHEIE MacC-CIEKTPOMETPEI, CITOCOBHEIS NPOM3BOIMUTH NpsAMOit 0T6Op Mpobd
mojaBaeMoii Maccel, "MpoAykTa" miH "XBOCTOB" M3 ra3zoBeix noTokoB UFs u
o0naaroye MoJTHEIM HaOOpOM CIIEAYIONIMX XapaKTEPHCTHUK:

1.  ynensHas paspeluaromas CloCOOHOCTH 1O Macce cBbinre 320;

2. COaepXKaT UCTOYHHUKH MOHOB, M3TOTOBJICHHBIE U3 HUXPOMa HIHM MOHCI HIIM
SaUIUIICHHBIC ITOKPBITHEM U3 HUX, WM HAKCIIHPOBAHHEBIC,

3.  comep)KaT HOHH3AIMOHHEIC HCTOYHUKH ¢ 60MOapIUPOBKOI 31EKTPOHAMY;
4,  comep)XaT KOJUIEKTOPHYIO CHCTEMY, IPHTOHYIO UL H30TOITHOTO aHAJIM3a.

NOACHUTEJIbBHOE 3AMEYAHHUE

[Tepeuncnennoe BhiIe 00OPYAOBAaHHE BCTYIAET B HEMOCPENCTBEHHBINH KOHTAaKT C
texHonorndeckuM razoM UFg, nu60 HENmoCpeACTBEHHO peryaupyeT IOTOK B
mpenenax Kackaja. Bce MOBEpXHOCTH, KOTOpHIE BCTYHAlOT B KOHTAKT C
TEXHOJIOTHYECKHM ra30oM, LIEJINKOM H3TrOTaBIUBalOTCA U3 cToiikux k UF¢ MaTepuanoB
WM TTOKPHIBAIOTCA UMH. [[is 1ieneit pa3iesioB, OTHOCAIMXCS K ra3oauddy3nOHHBIM
ycTpoiicTBaMm, MaTepuaibl, kopposuectoiikne K UFg, BrIOWaloT HepXaBEIOHIYIO
CTaJIb, AIFOMHUHUI, ATIOMUHUEBEIE CIUIaBBl, OKCHJT aJJIOMUHMSA, HIKEJIh WIH CILIABEHI,
comepxamme 60% wunmm Oonee Hukens, a Tawke croiikue Kk UF¢ momHOCThIO
(GTOpUpPOBaHHBIE YTJIEBOAOPOIHBIC MIOJIUMEDHI.

CnenuaabHo NPE¢AHASHAYCHHDIC HIIH MOoArOoTOBJICHHDBIC CHCTEMDbI,
oﬁopynonalme H KOMIIOHCHTBI A HCNOJb30BAHHA Ha YCTAaHOBKAaX
AIPOAJUHAMHYECCKOI'0 odoramnieHus.

BBOJHOE 3AMEYAHUE

B mporneccax aspoaumHaMuueckoro oborameHus cMech razoobpasHoro UFg u
JETKOro rasza (BOAOpPOA WM TIeiMii) CXXHMMAeTcs M 3aTeM IpOIyCKaeTcsl uepes
pasAcisAIoOINE 3JEMEHTHl, B KOTOPHIX HM30TONHOE pa3lielicHHE 3aBepllaeTcs
IIOCPEICTBOM  MOJIydeHHs OONBINMX HEHTPOOCKHBIX CHJI 10 T€OMETPHH
KPHBOJIMHEWHON CTGHKH. YcCIemHO pa3paboTaHbl JBa Ipolecca 3TOr0 THIIA:
IpOLIECC COIUIOBOTO pa3fieieHHs M Ipomecc BHXpeBod TpyOku. s oGoumx
IOPOLIECCOB  OCHOBHBIMHM  KOMIIOHEHTaMM  KackaJa pasJelieHHs  SBISIOTCA
LUIMHAPHUYECKHE KOPITyca, B KOTOPBIX pa3MeIleHb! CNICIHAIbHEIE pa3feIuTeIbHbIE
JJIEMEHTHl  (COIJIa WM BHUXPEBBIE TPYOKHM), Tra30Bbl€ KOMIIPECCOPBI H
TEMJIOOOMEHHUKHM [ yAaneHHs oOpasyromerocs TpH CxaTtdd Temwna.  Jlis
a3pOAMHAMMYECKHUX YCTAaHOBOK TpebyeTcs IEbli pal TakuxX KackaJoB, TAK YTO UX
KOJIMYECTBO MOXET CIY)XMTh BaXKHBIM YKa3aTeleM KOHEYHOTO HCIIOJIb30BAHMA.
ITockoneky B aspoanHaMUYECKOM Ipouecce ucnonn3yercs UFg, MOBEpXHOCTH BCETo
obopyaoBaHus, TPyOOIIPOBOJIOB M H3MEPUTENBHEIX IIPHOOPOB (KOTOPbIE BCTYMAIOT B
KOHTaKT € Tra30M) OJDKHBI M3TOTAaBIMBAThCA M3 MAaTCPHAIOB, COXPAHSIOIINX
ycroitanBocTs NpHu KoHTakTe ¢ UFg.

[NOSICHHUTEJIbBHOE 3AMEYAHUE

Ilepeuniciennble B HACTOSAIIEM pa3fielie 3JIEMEHThI BCTYMAIOT B HEMOCPEACTBEHHBIN
KOHTAKT C TeXHOJorudeckuM razoM UF¢ 1160 HEnoCpeACTBEHHO PeTYIHPYIOT IOTOK
B Ipelenax Kackaga. Bce NOBEpXHOCTH, KOTOpHIE BCTYNAIOT B KOHTaKT C
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5.5.1.

5.5.2.

5.5.3.

5.54.

TEXHOJIOTHYECKUM Ta30M, LEJITHKOM H3TOTaBIHBAlOTCA H3 cToikux Kk UFg
MaTepHanoB, HIH 3alUOICHEI MOKPHITHEM M3 TAaKUX MarepwamoB. Jlmsa Lene
pasfena, OTHOCAMIErOCs K  JJIEMEHTaM  adpOJAHHAMHYECKOro  oOorameHus,
kopposuectoiikne k UF¢ MaTepHanbl, BKIIOYAlOT MeJIb, HEPXKAaBEIOUIYIO CTaib,
IIOMMHHH, aTIOMHHHEBBIC CIUIaBBI, HUKENb WIH CIUIaBHI, coiepxamue 60% wumm
Gomee HuKens, a TakkKe croiikne K UFg MONHOCTBIO  (QTOPHPOBAHHEIE
YTIIEBOAOPOAHEIE TIOJUMEPEL.

PazgenunrennHsle comia

CnenmanbHO TIpeAHa3HAuYCHHBIE MIIH HOATOTOBIICHHEIE Pa3IeIUTEIBHEIE COIIa H HX
cOopku. PasnemuTensHEIE COIUIA COCTOAT M3 INEJNCBHAHBIX H30THYTHIX KaHAJIOB C
paguycoM u3ruba MeHee 1 MM (o6wr4HO oT 0,1 mo 0,05 MM), KOppO3HECTOMKHMX K
UFs, M uMeomux BHYTPEHHIOIO PEXYIIYI0 KpPOMKY, KOTOpas paseiseT
NIPOTEKAIOUIMH Yepe3 COILIO ra3 Ha ABe (paKiyH.

Buxpesbie TpyOxn

CrenManbHO HpeAHA3HAYCHHBIE WJIM IIOATOTOBJICHHBIE BHXpPEBBIE TPYOKH M HX
cOopku. BuxpeBbie TpyOKH HMEIOT HHIMHAPHUUECKYIO HIIH KOHYCO00pa3Hyo hopmy,
H3rOTOBJIEHBI U3 Kopposuectoiikux k UF¢ MaTepHanoB win 3alIUIIEHE! MOKPHITHEM
M3 TAKUX MaTepHaloB U UMEIOT auaMeTp ot 0,5 ¢cM 10 4 cM Npu OTHOILIEHUM JJTAHEI
K auamerpy 20:1 unm MeHee, a Taxke OAHO WiHM OoJjiee TAHT€HIUAIBFHOE BXOTHOE
orBepcTHe. TpyOKu MOTyT OBITH OCHAIIIEHBI OTBOJAMH COIUIOBOIO THIIA Ha OJJHOM
WM Ha 060MX KOHIIAX.

ITOACHUTEJIbHOE 3AMEYAHUE

ITuraTenbHEIA ra3 NOCTYMAeT B BUXPEBYIO TPYOKY MO KacaTeJbHOM ¢ OXHOro KOHIA
HITH Yepe3 3aKpyYMBaIOMIKE JIONATKH MM Yepe3 MHOTOYMCICHHBIC TaHT€HIHAIbHbIE
BXOJHbIE OTBEPCTHS BIOJIb TPYOKH.

Kommnpeccopbl ¥ razoayBKn

CneunanbHo npeAHa3HaYeHHBIE WM ITOATOTOBJIEHHbBIE OCEBHIC, IEHTPU(YKHBIE WU
00BEMHBIE KOMIPECCOPHI MIIM Ta30AyBKH, HU3TOTOBJICHHBIE U3 KOPPO3MECTOMKHX K
UFs wMarepnasioB, wWiM 3allUINEHHBIE TIOKPBITHEM H3 TAaKHUX MaTEpHaJOB,
TIPOH3BOHMTENBHOCTRIO Ha Bxoe 2 M /MuH mim Gonee cmecu UFg i Hecymiero rasa
(Bomopon wnu renui).

ITOACHUTEJIBHOE 3AMEYAHUE

Takue KoMIpeccopsl M ra30AyBKM OOBIYHO HMMEIOT Iiepemnaj xamBieHus or 1,2:1
no 6:1.

YniaoTHenus BpAaIAIOIIHUXCHA BAJIOB

CrenansHo NpeaHa3HauYEeHHBIE WM NOATOTOBJICHHBIE YIUIOTHEHUS BPalaOIUXCS
BAaJIOB, YCTAHOBJIEHHBIC Ha CTOPOHE IMOJIa4H M Ha CTOPOHE BBIXOZA AJA YIUIOTHEHMS
Bajla, COCIMHSIOIETO POTOP KOMIIpECCOpa WJIM POTOP ra3oAyBKH C NPHBOAHBIM
JBHraTeieM, ¢ TeM 4YTOOBI  O0ECeuduTh  HANCHKHYI0  T'EpMETH3AIUIO,
NPEIOTBPAIHAIONTYI0 BBIXOZ TEXHOJIOTHYECKOTO Ta3a WM HAaTeKaHHE BO3[yXa HIIH
VIUIOTHAIONIETO Tra3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa WM Ta304yBKH,
KoTopas 3amoiHeHa cMecbio UF¢ 1 Hecymero raza.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Tenj1000MeHHUKH JJ15 OXJIAJKIEHHA rasa

ChnenuanbHO npezu{asnaqenﬂme I/I.II‘r HOI[F OTOBJICHHEIC TCIIJIOO6M€HHI/IKI/I
H3TrOTOBJICHHBIC U3 KOppOSI/IeCTOI'IKI/IX K UF6 MaTCpHAJIOB WIN 3allHUIICHHEIC
IIOKPBITHEM U3 TaKUX MATCPHUAJIOB.

Koxxyxu pa3iesiolux 31eMeHToB

CrneuMajbHO TNpeAHa3HAYCHHBIE HIH IOATOTOBICHHBIE KOXYXH pPa3Ae/LiolIMX
3JIEMEHTOB, M3TOTOBJIEHHEIE H3 KopposuecToiikux K UFs MarepuanoB wuim
3aIMIIEHHEIX IOKPHITHEM M3 TAaKHX MaTCPHANIOB, JUIS ITOMEIIEHUS B HUX BHXPEBBIX
TpYOOK HJIHM pa3feIUTENbHBIX COMEL.

IMOACHUTEJIBHOE 3AMEYAHHE

OTH KOXYXH MOTYT NpPEICTaBIATh COOOH IMIMHAPUYECKHE KaMephl AHaMETPOM
Oonee 300 MM m mmmHOM Gonee 900 MM YUTH NIPAMOYTOJIBHBIE KaMEPBhl CPaBHHMBIX
pasMepoB M MOTYT OBITH NpeJHAa3HAYEHBI A YCTAHOBKU B TOPHU3OHTAIBHOM HIIH
BEPTHUKAIEHOM IOJI0KEHHH.

CucreMsl nogauu/cucTeMbl 0TBOAA ""'mpoaykTa' M ""xBocTOB'

ChenuaibHO TpeAHa3HAYCHHBIE WM NOATOTOBIEHHBIE TEXHOJIOTHYECKHE CHCTEMBI
WM obopymoBaHHWe JUIS OOOTaTHUTENBHBIX YCTAaHOBOK, M3TOTOBIEHHBIE U3
Kopposuectoiikux k UFg maTrepHasoB WiIM 3aliMINEHHBIX NOKPBITHEM U3 TAaKHX
MaTepHANIOB, BKIIIOYAIOIIHE:

a) IMTATAIONIHUEC ABTOKJIABBI, €YU HUJIM CUCTEMBI, HCIIOJIB3YEMBIC IJIA IIOJa4H UF6
I TIpouecca OGOI‘aIIIeHI/IFI;

b) mecybGmumaTopn! (MM XOJIOMHBIC JOBYIIKH), HCIOJIB3YEMBIE IJIs BHIBEICHUS
Harpetoro UFg u3 npouecca o6orameHus uis MOcaeAyIOIIero IepeMeIieHus;

C)  CTaHIUM OTBEPXKICHUS WIM OXKIDKCHHUSA, HCIIONIb3yeMble Ui BeiBeneHus UF¢ u3
mpoliecca oforamieHuss nyreM cxatusa B nepeBoja UFg B XKHIOKyI0 HIH

TBEpAYIO hopMmy;

d) cranuum "npoxayxra" wnm "xBocToB", Hcnonb3yembie i nepeMemeHus UFs B
KOHTCHHEPHI.

CucTeMbl KO1IeKTOPHBIX TPyOOnpoBoaoB

CrennanbHO IpeJHAa3HAUYEHHHIE WIM TOATOTOBIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TPyOOIIPOBOJOB, H3rOTOBJIEHHBIE W3 Koppo3uecroikux k UF¢ MarepuanoB wim
3allMIICHHBIE IIOKPBRITMEM M3 TAaKUX MaTepuHanoB, ans ynepxaHus UFg BHyTpH
a’pOAMHAMHUYECKHAX KacKaJoB. OJTa CeTh TpyOOIpPOBOAOB OOBIYHO NpEACTABIAET
coboit cucremy ¢ "ABOMHBIM" KOJUIEKTOPOM, TIe KaKOBIH Kackaj HIH TpyIa
KacCKa/loB COCAVHEHEI C KaXKIBIM U3 KOJLUIEKTOPOB.

BakyyMHbIe CHCTEMbI H HACOCHI

a) CI'ICIII/IaJIIJHO HpCJIHaBHa‘-ICHHBIC HIIN NOATOTOBJIEHHLIE BAKYYMHBIC CHCTCMEI,
OPOU3BOOAUTC/IBHOCTEIO HA BXOAC 5™ /MI/IH HWIn 60J'ICC COCTOAIIUE H3 BAKYYMHBIX
MaI‘I/ICTpaJ'ICI/I, BaKYyMHBIX KOJUICKTOPOB n BaKYYMHBIX HaCoOCOB, n
NIpEAHA3HAYCHHBIC 1A pa60TBI B COAEPXKAINUX UF6 ra3oBBIX Cp€aax.

17



5.5.10.

S.5.11.

5.5.12.

b) BaxyyMHBIE HacOCHI, CHCUHMAIBHO NpeJHA3HAYCHHBIE MM NOATOTOBICHHEIE
ans paborel B comepxkammx UFg ra3oBBIX cpeljax M M3IOTOBJICHHEIE M3
KopposuecToikux K UF¢ MaTepuanoB wim 3alUIICHHBIX MOKPHITHEM M3 TAKMX
MarepuanoB. B 3Tux Hacocax MOI'yT HCHONB30BaThCi (TOPHUCTO-YIrIepoaHbIe
YIUIOTHEHUS U ClICHHATIbHEIE paboune KUAKOCTH.

CnennanbHbie CTONOPHBIE M PEryJIHPYIOIIAE KJIANAHDI

CnenmanbHble  NpeHA3HAYEHHHIE WMAM  NOATOTOBICHHBIE  pyYHBIE WM
ABTOMATHYECKHE CTONOPHBIE H PETyIHPYIOLIME KIamaHel CHIbGOHHOIO THIIA,
U3TOTOBJIEHHEIE M3 Koppo3uecTodkux Kk UFs MarepwioB WM 3aliMINeHHEBIC
HOKPHITHEM H3 TaKHX MaTepuanoB, nuamerpoM oT 40 mo 1500 MM s MoHTaxa B
OCHOBHBIX M BCIIOMOTaTE€NbHBIX CHCTEMaX YCTaHOBOK adpOJMHAMHYECKOTO
oboraieHus.

Macc-cniexTpoMeTpbi/ucToUHHKH HoHOB 1Jisi UFg

CnennansHO  NpejHa3sHA4YECHHbIE WIM  [OATOTOBJIICHHBIE  MAarHUTHBIE WM
KBaZIpyNOJIbHBIE MAaCC-CIIEKTPOMETPHI, CHOCOOHBIE IPOU3BOMUTH NPAMO# 0TOOP MPob
IojlaBacMoii Macchel, "mpoaykTa" unM "XBocToB" M3 ra3oBblx motokoB UFg u
obnajarolye moIHEIM HaGOPOM CIIENYIOIUX XapaKTEPHCTHK:

1.  ynenpHas pa3pemaromas criocoOHOCTh 110 Macce cBhime 320;

2. comepxaT HCTOYHHKM HOHOB, M3rOTOBJICHHBIE M3 HHXpOMa WM MOHCII WNIH
3aHUIIECHHBIC IIOKPBITUEM U3 HHAX, MJIN HAKCITMPOBAHHBIC,

3.  conep)kaT HOHH3AIIMOHHBIEC HCTOYHUKHU ¢ 60MOapAUPOBKOH IEKTPOHAMY;
4.  copmepxaT KOJUIEKTOPHYIO CHCTEMY, TIPHTOIHYIO JUI H30TOITHOI'O aHAM3a.
Cucrems!i otaenenus UFq o1 Hecylero rasa

CrnenuanbHO NpeAHA3HAYCHHBIE MIH MOJATrOTOBICHHBIE TEXHOJOTHYECKHE CHCTEMBI
s oraenenus UFg ot Hecymero rasa (Bogopojia MM renus).

IMOSICHUTEJIbHOE 3AMEYAHHE

OTH cUCTEMBI TIpe{Ha3HAueHB! I CoKpameHus coaepxxanusa UFg B HecymeM rase
JIO OJHO¥M JacTH Ha MIJUTMOH MJIM MEHee M MOTYT BKJIIOYATh Takoe 00OpyaoBaHME,
Kak:

a)  KpUOTEHHBIE TEIUIOOOMEHHUKH H KPHUOCENapaTOpHl, CIOCOOHBIE CO3[aBaTh
temmeparypsi -120°C wiu MeHee, Win

b)  OIOKH KPHOTEHHOTO OXJIAKAEHHUS, CIIOCOOHEIE CO3/1aBaTh TEMIEPATYPHI
-120°C uiu MeHee, unn

¢)  OJOKM pa3lieNMMTEIBHBIX COMEN MM BHXPEBHIX TpyOok miis oraeneHus UFg or
HECYIIETO ra3a, Wid '

d) xonommsie noBymku UFg, crmocobHeie cosmaBaTh Temueparypsl -20°C uimm
MeHee.
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S.6.

5.6.1.

CnenuaianHo npeaHa3ZHAYeHHbIE HIH MOArOTOBJICHHLIE CHCTEMBI,
o0opyzoBaHMe W KOMIOHEHTHI [JIf HCHOJb30BAHMS HA YCTAHOBKAX
XHMHAYECKOro 00MeHa HiIH HOHO0OMEHHOrR0 00oramenust

BBOJIJHOE 3AMEYAHUE

He3naunrenpHoe pa3nuyre H30TONOB ypaHa IO Macce NPUBOAMT K HEOONBIINM
H3MEHEHHSAM B PaBHOBECHH XHMHYECKHX PEaKIHi, KOTOPBIE MOTYT HCIIOJIb30BaThCs
B KaueCcTBE OCHOBHI JUIA pa3JeNieHHs H30TONOB. YCIEIHO pa3paboTaHo aBa
mpoliecca: JKHUAKOCTHO-)XUAKOCTHBIA XMMHYECKH OOMEH M TBepAO-KHIKOCTHBIN
HOHHBIH 0OMeH.

B mnpouecce XUAKOCTHO-)KUAKOCTHOIO XHUMHMYECKOro oOMEHa B IIPOTHBOTOKE
IIPOUCXOJUT B3aUMOJECHCTBHE HECMEINMBAIOIIUXCHA KHUAKUX (a3 (BOAHBIX HIH
OpPraHWYEeCcKHX), YTO TNPHUBOAUT K 3¢¢eKTy KacKaJupoBaHUSA ThICAY CTaIUH
pazneneHus. BopHas ¢asza cocroumT W3 XjopuAa ypaHa B pacTBOpPE COJITHOM
KHCIIOTBI, OpraHuyeckas (aza COCTOMT M3 3KCTpareHTa, COJEp)Kalllero XJIOPHI
ypaHa B OpPraHHYECKOM DPacCTBOpHTEIE. KonTaxkTHRIMM ~ QuIBTpaMH B
pa3eUTEIHHOM KacKaJe MOTYT SBJIATHCS KHIAKOCTHO-)XHIKOCTHBIE OOMEHHBIE
KOJIOHHBI (Takue, KaK HMITyJbCHBIE KOJOHHBI C CETYATHIMU TapelKaMH) MU
AKUIKOCTHBIE ICHTPHQYXHBIE KOHTAKTHBIE (DUIBTPBHL. Ha o6oux xoHmax
pa3ienUTEeNbHOTO Kackaga B IeEsiXx obecreueHms pedurrokca Ha KakIOM KOHIE
HeoOXOIMMBI XMMHYECKHUE TIpeBpallleHus (OKHCIEHHE H BOCCTaHOBIEHUE). [ naBHas
3a7laya KOHCTPYKIIMH COCTOMT B TOM, 4YTOOBl HE JONYCTHTh 3arpsa3HCHHUs
TEXHOJIOTUYECKHX TOTOKOB HEKOTOpPHIMM HOHAaMH MeTaluioB. B cB3u ¢ 3THM
HCTONb3YIOTCS IUIAaCTHKOBBIE, IOKPBITBIE IUIACTUKOM (BKIIOYas IpUMEHEHHUE
GTOPHPOBAHHBIX YITIEBOAOPOAHEIX IIOJIMMEPOB) H/HIH IIOKPHITHIE CTEKJIOM KOJIOHHEI
U TpyOOIIPOBOJIBL.

B TBepHO-)XUAKOCTHOM HOHOOOMEHHOM IIpomecce OOOTramieHue JOCTHIaeTcs
NOCPEACTBOM ajncopOmuu/necopOLM ypaHa Ha CIENUaIbHOH, OYeHb OBICTPO
IeHicTByronieit MoHOOOMEHHOH cMofie wiH ajxcopOenTe. PacTBOp ypaHa B COJISHOM
KHCJIOTE U JpyTHe XUMHYECKUE PEareHTH IMPOIYCKAIOTCHA uepe3 LHIHHIPHYECKHE
oborarutenbHble KOJOHHEL, COJEpXKallde YIUTOTHEHHBbIe ciIou aacopOenta. s
MOJIEP>KaHUA HENMPEPBIBHOCTH IIpoliecca HeoOxoauMa cucremMa pedirrokca B Ie/IX
BBICBOOOXKIEHHS ypaHa M3 ajJcOpOCHTa OOpaTHO B KHAKHH IIOTOK, C TEM YTOOBI
MOXHO ObUtO0 coOpath "mpomykt" H "XBOCTHI". JTO JOoCTHraerci IyTeM
HCHOJIL30BAHUA MOAXOMAIIMX XUMHYECKUX PEAreHTOB BOCCTAHOBJIEHMS/OKHUCIECHHUS,
KOTOpHIE NOJHOCTBIO PETCHEPUPYIOTCS B pa3JeNIbHBIX BHEIIHUX METIIX H KOTOPHIE
MOTyT YaCTHUYHO PpEreHEpPUpPOBAaTHCI B CAaMHX HM30TONHBIX PpasgeHTENbHBIX
koinoHHax. [IpucyrcrBue B mpollecce ropAdux KOHUEHTPHPOBAaHHBIX PacTBOPOB
COJSIHOM KHMcHOTBI Tpebyer, uToOBI 00OpyAOBaHHE OBUIO M3rOTOBIEHO W3
CIELMAIBbHBIX KOPPO3HECTOMKIX MAaTepHAJIOB WIM 3alIHIIEHO MOKPBITHEM U3 TaKHX
MaTepHaJIOB.

KnakocTHO-KMAKOCTHBIE 0GMEHHbIE KOJIOHHBI (XHMHYECKHi 06MeH)

IIpoTHBOTOYHBIE  KHAKOCTHO-)KUAKOCTHBIE OOMEHHBIC KOJIOHHBI, HMEIOIIHE
MEXaHHYECKHH CHJIOBOH BBOJ (T.€. HMIYJIbCHBIC KOJIOHHBI C CETYATHIMH TapeIKaMH,
KOJIOHHEI C TapelIKaMi, COBEpPIIAIOLIMMH BO3BPAaTHO HOCTYNATENbHEIE JBHXCHHUA, H
KOJIOHHEI C  BHYTPEHHUMH  TYpOMHHBIMM  CMECHTENIIMH),  CIENMAIBHO
IpeaHasHauYeHHbBIC WM IOATOTOBICHHEIC U1 000TalleHHs ypaHa ¢ UCIIOIb30BaHHEM
mpolecca XHMHYECKOro oOMeHa. JUis  KOppO3HOHHON YCTOHYMBOCTH K
KOHLICHTPMPOBAHHBIM PaCTBOPaM COJITHOM KHCIIOTBI 3TH KOJIOHHEI M HX BHYTPEHHHE
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5.7.13. Jlasepusble cuctemnl (AVLIS, MLIS u CRISLA)

5.8.

5.8.1.

5.8.2.

5.8.3.

JIasepLI WIA  JIa3CpHBIE  CHCTCMEI, CIICHUAIIbHO  NpCOHA3HAYCHHBIC  HIIH
HNOArOTOBICHHBIC MJIA pa3aCICHUAA H30TOIIOB YpaHa.

INMOsICHUTEJIBHOE 3AMEYAHUE

Jlasepnas cucrema nporiecca AVLIS 00bI4HO cOCTOMT M3 ABYX J1a3epoB: Jasepa Ha
mapax MeId M Jlazepa Ha Kpacutemax. JlazepHas cucrema mna MLIS oO6wranHo
COCTOMT M3 Jasepa, paboraromero Ha CO, WIM 3KCHMEPHOrO Jiasepa H
MHOTOXOJIOBOM OINTHYECKOM SYEHKH C BpALIAIOIIUMHCA 3€pKaJaMH Ha OO0eHX
cTopoHax. /[lad ja3epoB WM JIa3epHBIX CHCTEM IpH ofomx mporeccax TpeOyercs

cTabMIM3aTOp CHEKTPOBOH YaCTOTH Ul PabOTHI B TEUEHHE AIHTEIHHBIX TIEPHOIOB
BPEMEHH.

CnenunajabHo NPCAHA3HAYICHHDBIC NN NMOAroTOBJICHHBIC CHCTEMBI,
oﬁopyuonalme H KOMIIOHEHTbI /I HCHO0JL30BAHHS HA O00OraTHTEJbHBIX
YCTAHOBKAX € IVIA3SMECHHBIM pa3le/IcCHHEM

BBOJAHOE 3AMEYAHUE

IIpn mponecce nIasMEHHOTO pasleNieHHs IU1a3Ma, COCTOSINAs W3 HOHOB YpaHa,
MIPOXOMUT Yepe3 IEKTPUUECKOE MOJIE, HACTPOSHHOE HA YaCTOTy HOHHOT'O PE30HAHCa
U*, ¢ TeM 4TOGHI OHM B NEPBYIO OYEpEb NOTTIOMIANHA SHEPrHI0 M YBEIHYUBAJICI
JUaMeTp UX MTONnopooOpa3HeIX opOuT. MOHBI ¢ IIPOXOXKHEHHEM IO OOJbIIEM
JMAMeTpy 3aXBaTHIBAIOTCA IS 00pasoBaHms NpPOAYKTa, oborameHHoro U
ITnazma, xoropas o0pa3oBaHa [OCPEICTBOM HMOHH3AIMH YPAaHOBOTO IIapa,
COICP)KUTCA B BaKyyMHO#H KaMepe C MarHUTHHIM II0JIEM BBICOKOW HAINPsHKEHHOCTH,
o0pa3oBaHHEIM C T[IOMOINBIO  CBEPXIPOBOIALIETO MArHHUTA. OcHoBHEIE
TE€XHOJIOTHYECKHE CHCTEMBI IpoIecca BKIIOYAIOT CHCTEMY TE€HEpallud YPaHOBOH
IUIa3MBl, Pa3feIUTEIbHBI MOIYIb CO CBEPXIPOBOSIMM MAarHHTOM H CHCTEM
H3BIICUECHUS MeTaJUIa g cOopa "nmpoaykra” u "XBOCTOB".

MHKpOBOJ’lHOBble HCTOYHHKH 3HCPIrHHA H AaHTCHHBI

CrennansHO NpeaHa3HaYSHHBIE WM MOATOTOBIEHHBIE MUKPOBOJIHOBEIE UCTOYHHKH
SHEPTUM W AHTEHHBI IS TEHEpallid MM YCKOPEHHS HOHOB W OOJajaromue
CICAYIOIMMH XapakTepucTukamu: dvactoTa Beime 30 I'TI m cpemHss BBIXOJHASA
MOIIIHOCTH JUIs reHepanuu HoHoB Oonee 50 kBT.

CoJienonapl AJ1s1 B30y KACHHS HOHOB

CnenmanbHO  TIpeJHA3HAYCHHBIE WM  NOATOTOBJIEHHBIE  COJEHOMABI IS
paxuov4acTOTHOTO BO30Y)KICHHSA HOHOB B Iuana3zoHe uactor Oomee 100 xI'm u
criocoOHEIe paboTaTh Ipu cpeaHelt MomHocTu donee 40 xBT.

CucTeMbl FreHepalHH YPaHOBOH IJ1a3Mbl

CoenmanbHO TpeAHA3HAYCHHBIE WM TOATOTOBJICHHBIE CHCTEMBI T'€HEpaluu
YPaHOBO#M IJIa3MbI, KOTOPEIE MOTYT COJEp)KaTh BHICOKOMOIIIHBIE IIOJIOCOBBIE HIIH
PacTpPOBBIE 3JIEKTPOHHO-IYUEBEIE MYIIKHA C NEpeaBaeMoil MOIIHOCTEI0 Ha MHUIIEHb
6onee 2,5 kBr/cMm.

26



5.84.

5.8.5.

5.8.6.

5.9.

CucreMbl 1151 06pa0OTKH JKHIAKOMETANINYECKOr0 YpaHa

CneunansHO npe,uHasﬂaquHme WA noz(rorosnelmme CHCTEMBI 11 00paboTku
KAIKOr0 METa/UIa JUIf PACILIABICHHOTO YpaHa i 'YPaHOBBIX CILIaBOB, COCTOSIIHE
13 THIJIEH ¥ OXJIAXIAromero o6opynoBaHus it TUIIIEH.

IMOSACHUTEJIBHOE 3AMEYAHUE

Turam u apyrue KOMHOOHEHTHI 3TOH CHCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAaKT C
paciiiaBlleHHBIM ypaHOM MM  ypPaHOBBHIMM  CIUIaBaMH, M3TOTOBIEHBI W3
KOPPO3HECTOHKAX M TEPMOCTOMKHX MAaTepUaJIOB WM 3al[UINEHbI NOKPBITHEM M3
TaKHX MaTepuaioB. [IpuemiieMble MaTepHaibl BKIIOYAIOT TaHTaJ, MOKPHITHIH
OKCHIOM HUTTpHs rpadut, rpaduT, NOKPHITEIH OKUCIAMH JPYTUX PEAKO3EMETHHBIX
3JIEMEHTOB HJIH UX CMECAMH.

Arperars! 1i1s c6opa "'mpoaykTa' u "'XBOCTOB' MeTaIN4YecKOro ypaHa

CreunaqsHO TpeJHAa3HA4YCHHbIE WIM MONTOTOBIEHHBIE arperathl [uia c6opa
"mpoaykra" W "XBOCTOB" I METAUIMYECKOTO ypaHa B TBepiaod ¢opme. It
arperartbl JUi1 cOopa M3roTOBJIEHBI N3 MAaTEPUAJIOB, CTOWKUX K HarpeBy U KOPpO3HUH,
BBI3BIBAEMOH IapaMM METaUIMYECKOr0 ypaHa, TaKHX, KaKk TIpadHT, MOKPBITHIA
OKCHIOM HTTPHS, WM TAHTAJI, WM 3aIlAIIEHB TIOKPHITHEM M3 TAKUX MaTCPUAIIOB.

Ko:xxyxu pa3ieInTeJJbHOro MORYJIA

[MunmHApHYECKHEe KaMephl, CHELMAIbHO NpEAHA3HAYCHHbIE WM MOJATOTOBJIECHHBIC
IUI MCTIOB30BAHMA Ha 000TaTHTEIBHBIX YCTAHOBKAX C IJIA3MEHHBIM pa3lIe/ICHUEM,
IUL IOMEILIEHUS B HUX MCTOYHMKA YPAHOBOM ILJIa3MBl, YHEPreTHUECKOTO COJICHOUA
paZmoYacToOThl U KOJUIEKTOPOB "IpoAykTa" u "XBOCTOB".

IMTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXXECTBO BXOJHBIX OTBEPCTUH UM MONAYM JIEKTPONMHUTAHHS,
coenuHenuit 1U(Py3HOHHBIX HACOCOB, a TakXkKe MII JUAarHOCTHKA W KOHTPOJISA
KOHTPOJIbHO-H3MEPUTENBHEIX NpHOOpoB.  OHH HMMEKWT TPHCIIOCOONEHHUS g
OTKpBITHS M  3aKpBITHA, 4YTOOBI o00ecreduTh OOCHY)KHBaHHE BHYTPEHHHX
KOMIIOHEHTOB M H3TOTOBIEHBl U3 COOTBETCTBYIOIIMX HEMAarHHTHBIX MAaTepHAIOB,
TaKWX, KaK HEpKaBeIoIas CTallb.

CnenunaabHO Npe€aIHAZHAYCHHBIC HIH NOATrOTOBJICHHBIC CHCTEMMBI,
oﬁopynonalme H KOMIOHEHTBI [ HCNOJB30BAHHSA Ha YCTaHOBKax
3JIEKTPOMATrHUTHOI'0 oGoranieHus.

BBOJHOE 3AMEYAHUE

Ilpu >1eKTPOMarHUTHOM NPOLECCE HOHBI METAUTHYECKOTO YpaHa, IOJIyYEHHEIE
IIOCPEACTBOM HOHHM3alMM [MTalomero Marepuana u3 coieil (06sruHo UCly),
YCKODAIOTCA H IIPOXOJAAT Yepe3 MAarHWTHOE I10Ji€, KOTOPOE 3aCTaBIIAECT HOHBI
PasIMYHBIX H30TONOB IPOXOIWTH IO pPa3NHYHBIM HampaBieHusM. OCHOBHBIMH
KOMIIOHEHTaMH 3JI€KTPOMAarHUTHOTO H30TOMHOTO CENapaTopa ABIAIOTCS: MarHUTHOE
NoJIe JUIA OTKIOHEHHMS/Pa3fe/iCH)s] M30TONOB MOHHOTO My4yKa, WCTOYHHKA MOHOB C
€r0  CHCTEMOH  YCKOpeHHs, M CHCTeMBl cOopa OTHEICHHBIX MOHOB.
BceromorarensHele CHCTEMBI IS 3TOTO HPOIECCa BKIIOYAIOT CHCTEMY CHAGKEHMs
MarHuTHOM 3HEPrueH, CHUCTEMBI BHICOKOBOJBTHOTO IIMTAHHSA HCTOYHHMKA HOHOB,
BaKyyMHYI0 CHCTeMy H OODIMpHBIE CHCTEMBI XHMHYECKOM 06paboTku Ui
BOCCTaHOBJICHHS IIPOJyKTa U OYHCTKHW/pereHepaiii KOMIOHEHTOB.
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5.9.1.

5.9.2.

5.9.3.

C-)Jlem“pomamn'mue cenmapaTopsl H30TOIMOB

9JICKTp0MaI‘HI/ITHI>Ie CCIIapaToOpel H30TOIOB, CHCIHAIBHO IIPCAHA3ZHAUCHHBIE HIIHU

IIOATOTOBJICHHBIC IJIA pasAEJICHUs U30TOIIOB ypaHa, 1 oﬁopynonamle 1 KOMIIOHCHTHI
AJI1 9TOr0, BKJIXO4as:

a)  HcTOYHHKH MOHOB

CroenvansHO IpefHAa3HAYCHHBIC WM TIOATOTOBICHHBIE OTACIBHBIE WIM
MHOT'OYHMCIICHHBIE HCTOYHHKH MOHOB YpaHa, COCTOSINHE M3 MCTOYHMKA Iapa,
HOHHM3aTOpa M YCKODHTENs IIy4Ka, H3TOTOBIIEHHBIE H3 COOTBETCTBYIOIIMX
MaTepuanoB, TakuX, Kak TpaduT, HEpKaBemas cTalb WM Menb, M
cnocoOHBIX oOecriednBaTh 00K TOK B IMyuke HOHOB S0 MA mim Goinee.

b)  Kommexropbl HOHOB

KomnekTopHble IUIaCTHHBI, HMEIOIHE J[BE HIHM Oojee INEIHM M [asa,
CHEHHMANPHO IpeIHA3HAYCHHBIE WIH MOATOTOBJECHHBIE MId cOopa My4KOB
WOHOB OOOTAaEHHOT0 ¥ OOEAHEHHOTO YpaHa ¥ M3TOTOBJIEHHEIE U3
COOTBETCTBYIOIIMX MAaTEPHAIOB, TAKHIX, Kak rpauT UK HEPIKABEIOIIAs CTAlb.

¢)  BaxyymHbIe KOXYXH

CoenmanbHo IpeaHa3sHaYeHHBIC WM TOATOTOBJIICHHBIE BaKyyMHBIE KOXYXH
U1 JJIEKTPOMAarHUTHBIX  CENapaToOpoB  ypaHa, H3rOTOBIIEHHBIE U3
COOTBETCTBYIOIIMX HEMAarHUTHBIX MAaTEpHAIOB, TaKHX, KaK HEpaBeroIas
CTaJIb, M IpeHa3HaYEHHBIe 11 paboTe! npu AapneHnn 0,1 I1a wu Hke.

INOSACHUTEJIbHOE 3AMEYAHUE

OTH KOXYyXH CTELHAIBHO NPEAHA3HAYCHBI I IOMEIICHUS B HUX UCTOYHHKOB
HOHOB, KOJUIEKTOPHBIX IUIACTHMH M BOJOOXJKAAEMBIX BKIANbILEH M HMEIOT
TIPUCHIOCOONIEHUsT  JUIi  coeauHeHWil  Jud@y3MOHHBIX  HACOCOB M
IPACIIOCOOICHHUS UIA OTKPBHITHA U 3aKPHITHS B LIENIIX HU3BJICUCHUSA U 3aMEHBI
3THX KOMIIOHEHTOB.

d) MarHuTHbIe MOMIOCHEIE HAKOHEUHHKH

CrenuansHO nNpeqHa3HaueHHbIE WK OATOTOBICHHBIE MarHUTHHIE TIOJIOCHBIE
HaKOHEYHUKH, HMEIMe auaMeTp Oosee 2 M, HCHONb3yeMble IUIA
ofecrieyeHUss IOCTOSHHOTO MAarHUTHOTO IMONS B 3JIEKTPOMAarHUTHOM
cernapaTope M30TONOB W A IIEpeHOCAa MAarHUTHOTO TONA  MEXIY
PacoJIOKEHHBIMH PSAAOM CEllapaTOpPaMu.

BbICOKOBOJBTHbIE HCTOYHNKH NIHTAHUSA

CrnennaibHO IpeaHa3HAaYeHHBIE W MOATOTOBIEHHBIE BHICOKOBOJIbHBIE HCTOUYHHKU
NIUTaHUS IJI1 UCTOYHMKOB HOHOB, OO0JIaJalollue IOJIHBIM HAbOpoOM CleXyIomMX
XapaKTepUCTHK: MOTryT paboTaTh B HENPEPHIBHOM PEXXUME, BRIXOTHOE HANPSDKCHHE
20 000 B unu Gonee, BeIxomHON TOK 1 A uim Gosee u cTabHnu3alus HapsHKEHUS
meHee 0,01% B TeueHue 8§ 4acoB.

McTOYHHKH MATAHUSA 3JICKTPOMArHHUTOB

CrenuanbHO NpeAHa3HAYCHHBIE HIH TOTrOTOBJICHHBIE MOIHbIC NICTOYHUKU IUTAHUSL
TIOCTOSHHOTO TOKa JUIS OJIEKTPOMAarHWUTOB, oOJajalompe MOJHBIM HabopoM
CIICAYIOIIMX XapaKTCPHCTHK: BEIXOJHOM TOK B HempephiBHOM pexxume 500 A mm
6onee mpu Hampsokenud 100 B wmm Gonee, mpu crabmwim3anuu IO TOKY HIH
HanpsokeHuro meree 0,01% B TeueHue 8 yacos.
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VCeTaHOBKHM AJI NPOHM3BOACTBA TSKeJNOW BOJAbI, NeHTEpHA W [eiiTepHeBbIX
coeqHHEeHHH M  ofopyloBaHWe, CHENUAJILHO NpPEAHA3HAYECHHOE MM
NOATOTOBJICHHOE JJIsl 2TOr0 ‘

P

BBOIHOE 3AMEYAHUE

Tskenay:0 BOAY MOXHO NPOH3BOUTH, MCIONB3Ys padINdHbe mponecchl. OnmHako
KOMMEPYECKH BHITOAHBIMH SIBJISIOTCS IBa TpPOLECcCa: IPOLECC M30TOMHOro obMeHa
BOIBI M cepoBomopona (mpouecc GS) u mporecc W30TONMHOrO oOMEHa aMMHAKa H
BOZIOPOJA.

IMpouecc GS ocHoBaH Ha OOMEHE BOAOPOAa H JACHTEpHSA MEXIAY BOIOH H
CEPOBOJOPOZIOM B CHCTEME KOJIOHH, KOTOpbie SKCIUIyaTHPYIOTCA C XOJIOJHOM
BEPXHEH ceKLuel u ropsueit HIxHeH cexiueil. Boaa TeueT BHU3 10 KOJIOHHAM, B TO
BpeMsd KaK CEpPOBOAOPOAHBIH ra3 IUPKYIHUPYeT OT JHA K BepIIMHE KOJNOHH. Jlms
CONCHCTBUA CMEMIMBAHUIO Ta3a M BOABI MCIONB3YETCA PN ABIPYATHIX JIOTKOB.
Jeittepuil nepeMeniaeTca B BOAY NIPH HU3KHUX TeMIiepaTypax M B CEPOBOAOPOA MpH
BBICOKHX TemnepaTypax. OOoramieHHble AeTepHeM ra3 WK BOAa YAAIAIOTCA H3
KOJIOHH TIEPBOM CTYNMEHM Ha CTBHIKE TOPAYMX M XOJIOAHBIX CEKLIHMH, M IIPOLECC
MOBTOPACTCA B KOJIOHHAX ciieayromiedd cryneHu. IIpoxykT mocnenHei ¢assl - Boza,
oborameHnHas aefitepueM a0 30%, HampaBiseTCs B JUCTHIUISALMOHHYIO YCTaHOBKY
IUTSA IPOM3BOJCTBA PEaKTOPHO-YHCTOH TSDKENIOH BOABL, T.€. 99,75% okucu aedtepus.

B mporiecce o6MeHa MeXxly aMMHaKOM ¥ BOAOPOIOM MOXKHO H3BJIEKaTh ACHTEPUH H3
CHHTE3-Ta3a TMOCPEACTBOM KOHTAaKTa C JKWJKMM aMMHAKOM B IPUCYTCTBHH
Karaym3aropa. CHHTe3-ra3 MoJaeTcs B OOMEHHBIE KOJIOHHBI U 3aT€M B aMMHAYHEIN
KOHBepTEp. BHYTpH KOJNIOHH ra3 MOJHMMAETCS OT AHA K BEPIIUHE, B TO BPEMsS Kak
JKUAKHHA aMMHAaK Te4eT OT BEpIIHHBI Ko AHY. JleHTepHH B cHHTE3-rase JIMIIAETCH
BOAOPOJa U KOHIEHTPUPYETCA B aMMHake. AMMMAK II0CTYIIaeT 3aTEM B YCTAHOBKY
JUI1 KPEeKWHTa aMMHaKa Ha JJHEe KOJIOHHEI, TOT/Aa KaK ra3z cobupaercs B aMMHauHOM
KOHBEpTEpe Ha BepmimHe. Ha mocnemylommx CTYNEHSX IPOMCXONUT JajbHeimee
oborameHue, U NMyreM OKOHYATENBHOH IUCTWUIALMM NPOHU3BOIUICA PEAKTOPHO-
yucras Tsokenas Boja. Ilojjaua cuHTe3-raza MoxkeT ObITh obecrieyeHa aMMHMA4HOHN
YCTaHOBKOM, KOTOpas B CBOIO OdYepeab MOXeT OBITb COOpY)X€Ha BMECTE C
YCTaHOBKOH JUIs IPOU3BOACTBA TAKETIOH BOJBI MMyTEM H30TONHOro 0OMEHa aMMHaKka
H Bozopoia. B mpouecce aMMmadHO-BOAOPOAHOTO 0OOMEHa B KadeCTBE MCTOYHHKA
HCXOITHOTO JCHTEPH MOXKET Tak)Ke UCTIONB30BaThCs OOBIYHAs BOJA.

MHorue npeAaMeTs KIIOYeBOro o0OpyIOBaHWS Il YCTaHOBOK IO IPOU3BOACTBY
TSKETIOW BOABI, HCHOJB3yOmUX IMpouecchl GS WIM aMMHaYyHO-BOJOPOAHOTO
oOMCHa, IIHPOKO PpaclpOCTPAHEHBI B HEKOTOPHIX OTPACIAX HepTeXUMHUECKON
TIPOMBILUIEHHOCTH. OcoOeHHO 3TO Kacaercsi HeOONBIIMX  YCTAHOBOK,
ucnons3yromux npomnecc GS.  OpHako HeMHOTHe InpeaMeTsl O0OpYyIOBaHHSA
ABILTIOTCS CTaHAAapTHBIMH. Ilpomeccet GS M amMMHadHO-BOIOpOAHOro oOMeHa
TpebyroT 06paboTKH OOJBIIUX KOJIHYECTB BOCILIAMEHAIOMUXCSA, KOPPO3HOHHAIX H
TOKCHYHBIX JKHAKOCTEH INpH TOBBINIEHHOM JaBieHHH. COOTBETCTBEHHO IIpH
pa3paboTKe CTaHIAPTOB IO TPOCKTUPOBAHMIO W HKCIUIyaTallWH JUIA YCTAHOBOK H
o00opyZOBaHHsA, MCHONB3YIOIUX OTH TPOIECCH, CIEAyeT YHAeIATh OombIIoe
BHMMAaHHE NOAOOPY MaTepHaioB M HX XapaKTEpUCTHUKaM C TeM, YToOsl obecneyuTs
IUTITENILHEIH CPOK CIy<OBI IPH COXPAHEHHH BBICOKOH 0€30IIaCHOCTH U HAaJICHKHOCTH.
Ompenenenne MacmtaboB 00YCIOBIMBACTCS TINIaBHBIM 00pa3oM coOOpaKEHHSIMH
9KOHOMUKH M HeoOxomumocTH. TaxkuMm oOpazoM, Oonblnas dYacTh INPEIMETOB
000pyI0BaHHUS U3TOTOBIIETCS B COOTBETCTBHH C TPEOOBaHUSIMH 3aKa3UHKa.
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6.1.

6.2.

6.3.

6.4.

Hakonemn, ciemyeT OTMETHTb, 9TO Kak B npouecce GS, Tak U B Hpolecce aMMHAvHO-
BOAOPOIHOro oOM€Ha, IpeaMeTsl OO0OpYHOBAaHHS, KOTOPHIE IO OTACILHOCTH HE
IpeHa3sHauYeHbl WM MOATOTOBIEHB! CHEIHANBHO U IPOU3BOACTBA TAKEIO0M BOIEL,
MOTYT  COOMpaThCSI B  CHCTEMBI, CHOELHATBHO  [PEJHA3HAYECHHBIC  HIH
TIOATOTOBJICHHEIE AJIS MPOM3BOJACTBA TSHKENOH Bombl. IlpuMepamMu TakmMX CHCTEM,
TIPHMEHAEMBIX B 000X MpONECCaX, ABJSIOTCA CHCTEMA KAaTAIMTHYECKOTO KPEKMHTa,
HCIIOJIb3yeMas B Ipollecce oOMEHa aMMHaka M BOAOPOJA, WM JHUCTHJUIALHOHHBIC
CHCTEMBI, MCIONB3YEMBIE B IIPOLIECCE OKOHYATENHHON KOHLEHTPAIMH TOKEION
BOJIBI, IOBOAALIEH €€ 10 YPOBHS PEaKTOPHO-YHCTOM.

IlpenmeTrst  o6opynoBaHMs, KOTOpHIE  CHENHMAIGHO  IPEAHA3HAYEHBl WM
MOATOTOBJEHEI A IPOU3BOACTBA TSDKEIOH BOJBI NYTEM HCHOJIB30BAHHA JTHOO

npolecca obMeHa BOABI M CEPOBONOpOJa, JHMOO mpoliecca oOMeHa aMMHaKa M
BOJOPO/a, BKJIIOYAIOT:

Bono-cepoBonopoinbie 06MEHHbIE KOJOHHBI

OO6MeHHBIE KOJIOHHBI, H3rOTABINBAEMBIC U3 MEIKO3EPHUCTOM YIIepOMUCTON CTAIH
(manpumep, ASTM A516), muamerpom ot 6 M (20 dyroB) mo 9m (30 dyros),
KOTOPEIC MOTYT 3KCIUTyaTHPOBATHCA NPH MABICHWH CBEIIE Wik paBHoMm 2 MIla
(300 dpyHT/KB. MFOHIM) M HMEIOT KOPPO3HMOHHEIA JOMycK B 6 MM I Goiblie,
CTIELMAIFHO TIPEAHA3HAYEHE! WIIH MOATOTOBJIEHE! /I IPOU3BOACTBA TSOKEIOM BOJBI
IIyT€M HCHOJIB30BaHUA IIPOLIECCA H30TOMHOrO OOMEHA BOBI M CEPOBOIOPOA.

I'a30AyBKH M KOMIIPeCCOpHI

Onnocrynenyarsie, MamoHanopusie (t.e. 0,2MIla wmm 30 QpyHT/KB. AH0IM)
HEHTPOOCKHBIC Ta30AyBKM YUIM KOMIPECCOPHI I IUPKY/ALHMH CEPOBOLAOPOIHOTO
rasa (T.e. rasa, copepxaniero 6onee 70% H,S), cienansHO npeqHa3sHAYCHHBIEC HITH
IOATOTOBIEHHBIE JUIA TPOM3BOJCTBA TSXKEJIOH BOMBI IIYTEM HCIOIB30BAHHA
npouecca 0OMeHa BOJB! M CEPOBOAOPOJA. DTH Ia30IyBKH HIIH KOMIPECCOPHI HMEIOT
IIPOM3BOAUTEIILHOCTD, NPEBBINIAIOIYIO HIIM PaBHYIO 56 M. (120 000 SCFM) npu
SKCIUTyaTAllMd TOA AaBlE€HHEM, NpEeBHIIalOmMM wid  paBHeIM 1,8 Mlla
(260 ¢ynr/xB. MIOHM) Ha BXOHAE, M CHAOXEHHl CalbHHUKAMH, YCTOHYHBEIMH K
BosgencTuio H,S. '

AMMHa‘lHO-BOIIOPOIlele oOMeHHbIe KOJIOHHBI

AMMHaYHO-BOJOpPOAHbIE OOGMEHHBIE KOJIOHHB! BBICOTOW Oonee wiu paBHOH 35 M
(114,3 pyroB) mmamerpoM ot 1,5m (4,9 dyroB) mo 2,5M (8,2 byroB), KOTOpEIE
MOTYT  OKCILUIyaTUpOBaThCS MO  JaBiIcHHEM, mnpeBbimarommM 15 Mlla
(2225 ¢ynt/kB. MI0HM), CHENMANBHO IpPEAHA3HAYCHHEIE WK HMOITOTOBJIECHHBIE IS
MPOU3BOJCTBA TSDKENOH BOJBI MyTEM KCIONB30BAHUA Mpolecca oOMeHa aMMHaKa U
BOZIOpOJa. OTH KOJOHHBI HMEIOT TakXKe MO MEHbLICH Mepe OMHO OTOOPTOBaHHOE
0CEBOE OTBEPCTHE TOTO XKe AUaMETpa, UTO M LIIHHAPUIECKAs JacTh, Uepe3 KOTOPYIO
MOTYT BCTaBJIITHCA WM BHIHMMATHCS BHYTPEHHHUE YAaCTH KOJIOHHEL.

BHyTpeHHHe JaCTH KOJOHHBI H CTYIICHYATHIC HACOCHI

BHyTpeHHHE 4YacTH  KOJOHHHI M  CTyMEHYaThle  HAcoChl,  CHCLMAIbHO
npefHa3HaYeHHble WIH MOATOTOBICHHBIC IS KOJOHH U IPOM3BOJCTBA TSKEIOH
BOOBI IIYTEM HCIOJB30BaHMA Mpolecca aMMHa4YHO-BOZOPOXHOTO OOMeEHa.
BHyrpeHHHE YacTM KOJIOHHB BKIIOYAIOT CHENHAIRHO IpeNHa3HaUCHHEIE
KOHTAKTOPBl MEXAY CTYNEHSMH, COJCHCTBYIOIIHE TECHOMY KOHTAaKkTy Tras3a H
xuakoctd.  CryneHdYaTble HAacOCHl BKJIIOYAOT CHCHHAIbHO INpeNHa3HaYEeHHBIE
MOTPY’KAaeMBIE B XKHUIKOCTh HACOCH! JIS IMPKY/ISLIAK KUJKOTO aMMHaKa B Ipefienax
00beMa KOHTAKTOPOB, HAXOMAIUXCSA BHYTPH CTYNICHEH KOJIOHH.
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6.5.

6.6.

6.7.

7.1.

YcTaHOBKH A4 KpPE€KMHIra aMmMHaKa

YCTaHOBKM Ui KPEKMHra =~ aMMHaKa, —SKCIUIyaTHPyeMBIE TOJ  JaBIECHHEM,
npeBsimaomuM i paBHeIM 3 MIla (450 pyHT/KB. mroiiM), cnenMajbHO
TpeAHa3HAUYCHHBIE WM IMOJTOTOBJICHHEBIE IS MPOU3BOACTBA THKEIOH BOIBI IYTEM
HCIIONIL30BAaHMUA TIPOIECcCa H30TOMHOr0 0OMEHa aMMHaKa M BOZOpO/Ia.

HHpakpacHble aHATH3ATOPHI HOTIOMIEHUSA

WHdpakpacHble aHAMM3aTOPBI IOTJIOLIEHHSA, CIIOCOOHBIE OCYHICCTBILITH aHAaIM3
COOTHOIICHUS MEXAY BOXOPOAOM M JeHTepHeM B peajbHOM MaciuTabe BPEMEHH,
KOTIJIa KOHIIEHTpalluy AeHTepHus paBHBI WK NpeBhIIaoT 90%.

KaranutTnuyeckue neuu

Karanutuueckue medd A mepepaboTKu OOOrameHHOro AeHTepueBOro rasa B
TOKETYIO BOJIY, CHEHHAIGHO IIpeJHa3HaYeHHBIE WM IOJTOTOBJCHHBIE IS
TIPOM3BOACTBA TAKEJIOW BOABI IIYTEM HCIIONB30BaHUS IIPOIECCa H30TOMHOrO 0OMeHa
aMMHaKa 4 BOIOpOAA.

YCcTaHOBKH [JIsi KOHBEpPCHMM YpaHa M o0opyaoBaHHe, CHEHNHAJBLHO
npeIHA3HAYEHHOE HWJIH MIOATOTOBJIEHHOE JIsl 3TOTO

BBOJHOE 3AMEYAHUE

B ycraHOBKax U cUCTeMax Jjisd KOHBEPCHH ypaHa MOXXET OCYIIECTBIATHCA OJHO WIH
HECKOJIBKO NPEBpallCHU M3 OJHOr0 XMMHYECKOTO H30TONAa ypaHa B IpYroi,
BKJIIOYasA: KOHBEPCHIO KOHIIEHTpaToB ypaHoBod pyasl B UOj;, koneepcuto UO; B
UO,, xonBepcuro okuceit ypana B UF; mmm UFg, xonsepcuto UF, B UFg, kouBepcuro
UFg B UF4, konBepcuto UF, B MeTaiumyeckuii ypaH 1 KOHBEPCHIO GTOPUIOB ypaHa B
UO,. MHorue KIOYEBBIE KOMIIOHEHTE 000pyIOBaHUs YCTAHOBOK JUIT KOHBEPCHHU
ypaHa XapaKTepHBl OO HEKOTOPHIX CEKTOPOB XHMHuUECKOU oOpabaThiBaromieit
NPOMBINUIEHHOCTH.  Hanpumep, BuUABI 000pYAOBaHHA, HCIONB3YEMOTO0 B 3THX
mpoleccaX, MOTYT BKIIIOYATh: Me4YM, KapyCeNbHBIE TII€YH, PEaKTOphl C
MCEBOOKIDKEHHBIM  CIIOEM  KaTajJu3aTopa, JKapoBhIE pEaKTOpHbIE OalllHH,
YKUIKOCTHBIE HEHTPUDYTH, TUCTHILIAHOHHEIE KOJIOHHBI H XHUIKOCTHO-KHIKOCTHBIC
9KCTpaKLMOHHbIE KONOHHBL. (OIHAKO HE MHOTHE KOMIIOHEHTHl 00OpYyIOBaHHA
HMEITCHI B "TOTOBOM BHAE"; OOJBIIMHCTBO M3 HHUX IJOJDKHBI OBITH IIOATOTOBJICHBI
corlacHO TpeboBaHMAM M cHelU(UKAIUAM 3aKazuuka. B HEKOTOPHIX CIydasx
TpeOyeTcs yYUTHIBATh CIELHANbHbIE IMPOECKTHHIE W KOHCTPYKTOPCKHE OCOOCHHOCTH
JUIA 3aIIMTEI OT arpECCUBHBIX CBOMCTB HEKOTOPHIX U3 00pabaThIBAEMBIX XUMHYECKHX
Bemects (HF, F», CIF; u ¢ropuner ypana). HakoHen, ciieqyeT OTMETHTH, YTO BO
BCEX IpolieccaX KOHBEPCHU ypaHa KOMIIOHEHTH 000pyIOBaHHUsA, KOTOPBIE OTACILHO
CIEHAIBHO HE NpeNHa3HAYEeHBl UM MOATOTOBJIEHB! JUIS KOHBEPCHH YpaHAa, MOTYT
ObTh OOBEIWHEHBl B CHCTEMBl, KOTOPHIE CIIEHAILHO MPEAHA3HAYEHBI MM
MOJrOTOBJIEHKI U1 HCIIOIB30BAHHUSA B 1IENIIX KOHBEPCHH YpaHa.

CneuManbHO npeaHa3sHaYeHHble MJIM  NOATOTOBJIEHHbIE CHCTEMBI IS
KOHBEPCHH KOHIIEHTPaTOB ypaHoBoii pyasi B UO;

IOACHUTEJIbBHOE 3AMEUYAHUE

KonBepcust KoHICHTpaTOB ypaHoBoH pyasl B UO3; MOXET OCYINECTBIIATECS CHAYasIa
IIOCPEACTBOM DPacTBOPEHMS PYAbl B a30THOW KHCJIOTE€ M 3KCTPAKIHH OYHIIEHHOTO
reKCaruapara ypaHWJIJAHHUTPATa ¢ IIOMOIUBIO TaKOTO PacTBOPHUTENS, KaK TPHOYTHII
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7.2.

7.3.

7.4.

7.5.

7.6.

docohar. 3aTem rexcarmmpar ypaHWIAMHHTpata mpeobpasyerca B UQO; mmub6o
TIOCPEJICTBOM KOHLIEHTPAllMM Y JSHUTpAIyH, JIMOO MOCPEACTBOM HEHTpain3aliu
razoo0pasHbIM aMMHMaKOM IS TMONyYeHHs AUYpaHaTa aMMOHHs C TOCIEyomei
GbunbTpamelt, CyImKoi U KaIbLIUHUPOBAHKUEM.

ChnenmalbHO NpeNHAIHAYEHHbIE WIM NOATOTOBJCHHLIE CHCTeMbI IS
xoHBepcuu UQ; B UFg

INOJACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UO; B UF MOXET 0CYIIECTBIATECSA HEMOCPECACTBEHHO (JTOPHPOBAHHEM.

Hna mporecca TpeGyeTcs HCTOYHHMK ra3zoo0pasHOro ()ropa WIH TPeX(TOPHCTOro
XJiopa.

CnennaibHO nNpeAHAa3HAYeHHbIE WM  NOATOTOBJEHHBbIE CHCTEMBI st
xouBepcuu UO; B UO;

INOJACHUTEJIBHOE 3AMEUAHUE

Konsepcusa UO3 B UO, MoXeT OCYIECTBIATECS OCPeACTBOM BoccTanoBIeHUS UO3
ra3oo06pa3HBIM KPEKMHI-aMMHAKOM HII BOZOPOAOM.

CHenuajibHO NpeAHA3HAYEHHbIe WM TOArOTOBJCHHbLIE CHCTEMbI A
konBepcnu UQ; B UF,

INOSACHUTEJIBHOE 3AMEUAHHE

Konsepcus UO, B UF; Moxer ocymectBisatbes mocpeactBoMm peakiuu UO; ¢
ra3oo6pa3HsiM ¢propuctsiM BogopoaoM (HF) npu temmepatype 300-500°C.

CnenuajbHO TNpeAHA3HAYMEHHBbIE MWJIM MHOATOTOBJEHHbIE CHCTeMbl [Js
xonBepcuu UFy B UF¢

IOSCHUTEJIBHOE 3AMEUYAHUE

Koneepcus UF,; B UFg ocymecTBisercs NocpeIcTBOM 3K30TEPMUUYECKOH PeaKkIiy C
¢rTopom B peaktopnoit GamHe. UFg KOHIOEHCHpyeTCs W3 TOpPAYHX JIETYYHX ra3oB
MOCPEICTBOM MPOIYCKAaHHUS ITOTOKA ra3a 4epe3 XOJOIHYIO JOBYUIKY, OXJIaXIEHHYIO
1o -10°C. ns nporuecca TpeOyeTcs HCTOUYHHMK razoodpa3sHoro ¢ropa.

CrnennajibHO TNipeAHa3HAYeHHbIe WIM TOATOTOBJICHHBbIE CHCTEMbI I
kouBepcun UF4 B MeTaumuveckuit ypan

INNOSAACHUTEJIbBHOE 3AMEYAHHE

Konsepcus UF4 B MeTtajumueckuil ypaH OCYLIECTBISIETCA IOCPEACTBOM €T0
BOCCTaHOBJIEHHUS MarHdeM (KpyIHBIE MapTHH) WM KajboueMm (Maible NapTHH).

Peakims ocymecTBisieTcs Ipy TEMIIEpaTypax BbIlleé TOYKM IUIABIECHHWS ypaHa
(1130°C).
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7.7.

7.8.

CrnenuadbHO TpeAHAa3HAYEHHbIe MJIM NOATOTOBJCHHBIE CHCTEMBI IS
xouBepcud UFg B UO;

IMMOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UFg B UO; MOXET OCYIIECTBIATHCS IOCPEACTBOM OAHOTO H3 Tpex
npoueccoB. B nepsoM npouecce UFg BoccranaBnuBaercs u ruaponusyerca B UO; ¢
HCIONb30BaHHEM BojiopoAa u mapa. Bo Bropom mpouecce UFg ruaponusyercs
pacTBOpPEHHEM B BOJE, VIS OCAKACHHUS JUypaHaTa aMMOHMs JOOABIAETCS aMMHUAK, a
muypaHaT BoccranapimBaeTca B UO, Bogoponom npu temmepatrype 820°C. Ilpu
TpeTbeM Tnpouecce razoobpasusie UFs, CO, u NH; cmemmuBaioTcs B Boge, ocaxnas
ypaHWIKapOOHAT aMMOHHS. Y paHWIKapOOHAT aMMOHHS CMENIUBAeTCs C NapoM U
BopopoxoMm mpu temmneparype 500-600°C pns npoussoacrea UO;.

Konsepcus UFg B UO; 9acTo OCyIIecTBIsS€TCS HA IIEPBOM CTYNEHH YCTAHOBKH IIO
H3TOTOBJICHHIO TOILIMBA.

CnenuanbHO mNpeJHA3HAYEHHBICE MM TOArOTOBJCHHBIC CHCTEMBbI ISt
konBepcnn UFg B UF,

NOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UF¢ B UF,4 ocymecTBiseTcss mocpeiCTBOM BOCCTAHOBJIEHHS BOJIOPOJIOM.
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