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JONOJIHATEJbHBIA MPOTOKOJI K COTJIAINEHAIO MEXITY
NPABHUTEJBCTBOM PECHOYBJIMKA 'AHA H MEXIYHAPOJHBIM
ATEHTCTBOM IO ATOMHOM DHEPTMA O IPAMEHEHHUH 'APAHTHH B
CBA31 C AOT'OBOPOM O HEPACIIPOCTPAHEHUMU AJEPHOI'O OPYIKHA

1. Tekcr' JIOMOAHUTENBHOTO MPOTOKOMA K COrNALIEHMIO O FAPAHTHAX., 3AKTIOYEHHOMY
Mexxay npaBuTensCTBOM Pecnybnnku I'ana m MexayHapoOIHBIM areHTCTBOM IO aTOMHO#
3HEPrMH B LENAX NMPUMEHEHUA TrapaHTUH B CBA3M C JIOrOBOpOM O HEpacnpoCTpaHEHHH
apepHoro opyxus (IHAO), Bonpou3BOOKUTCS B HACTOSILEM JOKYMEHTE JUI CBENEHMs BCeX
rocyaapcre-ujieHoB. JlomonHurensHelii npoTokon Obin onobpen CoBeTOM YMpaBIsOLIHX
11 vtons 1998 ropa. OH 6bin noanucax B Bene 12 utoHs 1998 rona.

2. B coorsercTuu o crarbel 17 JJONONHUTENLHOrO NMPOTOKOJA OH BCTYMUT B CUIY B
JeHb, Korja ATeHTCTBO MOJyYHT MHUCbMEHHOE YBEJOMIIEHHE O TOM, YTO 3aKOHOIATENbHbIE
W/Unu KOHCTUTYUHOHHble TpeOoBaHusA [aHbl BbimonHenbl. C fgaThl NMOAMUCAHHsA, T.€. C
12 uronst 1998 roxa, ¥ 10 BCTYIUIEHHsS B cuily HacTosiuii IIpoTokon Gymer npUMeEHATBCS Ha
BPEMEHHOH OCHOBE.

B nacrosimem HHYOPMALIHOHHOM LIHPKYJIAPE K TEKCTY A0OABJIECHBI CHOCKH.
Bocnpouseeaeno B aokymente INFCIRC/226.

TTo cooGpaskeHHAM IKOHOMHH HACTOAIIHIA JOKYMEHT OTNEYATAH OTPAHHYCHHBIM THPAXKOM.
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JIOITOJIHUTEJILHBIN ITPOTOKOJI
K COTJIAIIEHWIO MEXTY ITPABUTEJIL.CTBOM PECITYBJIMKU IAHA
U MEXIYHAPOIHBIM ATEHTCTBOM I10
ATOMHOM 3HEPI'MM O ITPUMEHEHWM I'APAHTUIA
B CBSI3M C IOTOBOPOM O HEPACITPOCTPAHEHHH SIEPHOI'O OPYXHS

ITPUHNUMASA BO BHHUMAHHE, uto Pecniybnuka I'aHa (B nanbHeiimeM MMeHyemast
"TaHoit”) 1 MexxayHapoaHOe areHTCTBO MO aTOMHOI 3Hepruu (B JanbHeleM UMeHyeMmoe
"AreHTcTBOM") ABNAIOTCA y4yacTHHkamMH CornawieHus o NMPUMEHEHHM TapaHTHH B CBSA3M C
JIOroBOPOM O HEpacIpOCTPAaHEHHH SIEPHOTO OpYKHS (B JaibHeiillleM MMEHYEMOro
"CornaireHueM o rapanTusx"), kotopoe BCTynuio B cuity 17 ¢espansa 1975 rona;

YUUTBIBAA xenanue MexayHapoAHOro coodiuecTsa eule 0ojiee YKPenuTb pexum
SIAEPHOr0 HEpacnpOCTPaHEHHs ITyTeM MOBbLIEHUs OEHCTBEHHOCTH M 3¢ (PEeKTHBHOCTH
CUCTEMBbI rapaHTHit AreHTCTBa,

HATIOMMHASL, uto AreHTCTBO NpH OCYLUECTBJIIEHUH FapAaHTHH JOJKHO YYMTBIBATD
HeoOxoauMocTb: H3beraTb CO3AaHUA NPENATCTBUN IKOHOMHUYECKOMY M TEXHOJIOIHYECKOMY
pasButui0 I'aHBl WM MEXIyHapOAHOMY COTPYAHH4YECTBY B OOJNACTH MUPHOH saepHOH
HesTeNnbHOCTH; coOmoaaTh NeiCTBYIOLIME TNOJOXeHus B 00JacTH OXpaHbl 3J0pOBb,
Oe3onacHOCTH, (M3MYECKOH 3aLMThI, a Takxke HApyrue nAeicTeyouime TpedoBaHus
6e30MacHOCTH U NpaBa OTAENBHBIX JIUL;, W MPUHUMATh BCE MEpHI MO 3alUTe KOMMEPYECKHX,
TEXHOJIOTMYECKMX M TPOMBILUIEHHBIX CEKPETOB, a Takke IpYyroil KOH(pHIEHLHaTbHOM
uH(bOPMaNMK, KOTOpast CTAHOBUTCS MY U3BECTHOM;

IMTPUHHAMASL BO BHUMAHME, urto wacTtora npoBefeHHWs M HHTEHCHBHOCTH
MEpOMNpUATHI, yKazaHHbIX B HacrosueM IIpotokone, OymyT mnoanmepKMBaTbCs Ha
MHUHMMAJIbHOM YypPOBHE, COOTBETCTBYIOLUEM L€JAM TOBbILIEHUS] J€HCTBEHHOCTH M
3¢ (PEKTUBHOCTH rapaHTHil AreHTCTBa;

HACTOAIIINM I'aHa 1 AreHTCTBO COTJIACHJIMCh O HHKECEeAYIOLEeM:

BocnpousseaeH B gokymente INFCIRC/140



CBA3b MEXIY HACTOAIIUM ITPOTOKOJIOM U COIVTAIIEHUEM
O 'APAHTHAX

Cratps 1

ITonoxenuss CornalleHus O rapaHTUsAX NPUMEHAIOTCA K HactosiieMy IIporokony B
TOii Mepe, B KakOoii OHHM COOTBETCTBYIOT IMOJIO)KEHHUsIM Hacrosiwero IIporokona wu
COBMECTHMBI ¢ HUMHU. B ciyuyae npoTtuBopeumss Mexay mnosnoxeHusMud CornameHus o
rapaHTHAX U TNOJIOXKEHWAMHM Hactosiuiero IIporokosa MPHMEHAIOTCS  MOJIOXKEHHs
HacTosuero IIporokona.

INPEJOCTABJIEHUE HH®OPMAILINHA

Cratbs 2
a. TaHa npenocTaBisieT AreHTCTBY 3asiBJIEHHE, COJEPIKaLLee:
1) Obwee onucanue U HWHPOPMALHMIO, YKa3bIBAIOLIYID MECTO TMpPOBEHEHUsA

OTHOCSILLUXCS K SIIEPHOMY TOTUTMBHOMY LMKJTY Hay4HO-MCCJIENOBATENbCKHX U
ONBITHO-KOHCTPYKTOPCKUX PabOT, He CBA3AHHBIX C SIIEPHBIM MaTEpHANIOM,
OCYyLIECTBJIIEMbIX  rae-nubo, koTopble  OUHAHCHPYIOTCS,  MNOJY4YHJIH
KOHKPETHOE€ pa3pellleHHe HJIH KOHTPOJIUPYIOTCS WJIM OCYLUECTBJIIIOTCSA OT
uMeHH [ "aHbl.

i) OnpeneneHHyro AreHTCTBOM Ha OCHOBE  OJXHAAEMOrO  MOBBILIEHMS
neictBeHHOCTH WM 9)(QeKkTHBHOCTH M  COrjlacoBaHHy0 ¢ I'aHoii
MH(pOpMaLIHIO O KacawlLleics rapaHTHit KCIUTyaTaLlMOHHOM JEATEbHOCTH Ha
YCTAHOBKaX M B MECTaxX  HAaXOXAEHUS BHE YCTaHOBOK, rae OOBIMHO
MCIIOJIL3YETCs SIEPHBIH MaTepHal.

iit) Ofluee onucaHHe KaXKOOro 3/aHUS Ha KaKMOH MIOLAAKE, BKIKOYAs ero
MCIOJIb30BaHHUE, U, €CJIH 3TOrO HEOCTATOYHO - OMTMCAHUE €ro COIEPKUMOTO.
OTO onmUcaHHe BKIIOYAET KapTy TaKo# MUIOLIAAKH.

1v) Onucanue MacmTaba onepawLyii AJs1 KaxJ0ro MecTa HaXOXKAEHUS, UMEIOLLErO
OTHOUIEHHE K OeATeJbHOCTH, yka3aHHOW B Ilpunoxenuu I k HacTosemy
IIpoToxony.

V) Hudopmaumio, ykasblBarOLIyl0 MECTO HAXOXACHMA, OKCIUTyaTaHOHHOE
COCTOsIHHE M OLICHOYHbIE rOI0Bbl€ MPOU3BOACTBEHHBIE MOLIHOCTH YPaHOBBIX
PYAHMKOB M OOOraTHTENIbHBIX YCTAHOBOK M TOPHEBBIX OOOraTUTENbHBIX
YCTaHOBOK U CYLIECTBYIOLUMI rofoBoii 00bEM NPOU3BOACTBA TAKUX PYAHUKOB
1 oboraTurenbHbIX YCTaHOBOK uist [anbl B uenoM. I'aHa npenocrasiser no
3anpocy AreHTcTBa JaHHble O CYIUECTBYIOLIEM TIoOJAOBOM oObeme
NPOM3BOACTBA OTAEJIbHOrO pyOHMKAa MJIH OOOraTUTENbHON YCTaHOBKH.
Ipenocrasnenue 3ol uHGOpMaLUuK He TpeOyeT BeneHUst NoApOOHOro yuera
AJIEPHOTIO MaTepuana.

vi) HupopMaLHI0O OTHOCHTENBHO HMCXOAHOTO MaTepHualia, KOTODBIA e€lle He
JOCTHT COCTaBa W 4YHMCTOTHI, KOTOpbIE JAENalOT €ro MNPUrOAHBIM IS
M3rOTOBJIEHHUs TOIJIMBA MJIM U30TOMHOrO OOOrallieHHs, BKIIIOYAIOILYHO:



vii)

a) KOJIMYECTBa, XHUMHYECKUHl  COCTaB, HCIOJIb30BaHHE WU
NpenrnoaaraeMoe MCrojib30BaHHe TaKOro MaTepualia, He3aBUCHUMO OT
€ro sZIEPHOTO WIIM HesOepHOTrO MCIONb30BaHMs, AN KaXKIOT0 MecTa
HaxoXJeHus: B ['aHe, B KOTOPOM TakoOil MaTepHas NPHCYTCTBYET B
KOJIMYECTBAX, MPEBBbILIAIOUHX NECATh METPHUYECKMX TOHH YpaHa
u{unM) ABaAUATH METPHYECKMX TOHH TOPMs, a AN APYrHMX MeCT
HaXOXXIEHHUsl C KojuuecTBaMHu Oojilee OOHOM METPUYECKOH TOHHBI -
obiee konu4ecTBO AJis1 I'aHbI B LIENOM, €ClIH 3TO obOulee KOJIHYECTBO
MpeBbIIAET [OeCATh METPHUECKMX TOHH YypaHa WM JABaALAThb
MeTpHueckux TOHH Topus. Ilpemocrabnenue 3TOif MHpOpMaLHMH He
TpebyeT BeeH!s NOAPOOHOro y4eTa iIepHOro MaTepuana,

b) KOJIMYECTBA, XMMHUECKMIl COCTAB ¥ INYHKT HA3HAYEHWs KaXOo#
3KCTMIOPTHOH MOCTaBKHU M3 ['aHbI TaKOro Marepuaia sl KOHKPETHBIX
HesIEpHbIX LieNiel B KOJIMYECTBAX, NPEBbILIAFOLIUX:

1) JecATb METPUYECKUX TOHH ypaHa, WM AJIS MOCNeN0BaTeNbHbIX
SKCMOPTHBIX MNMOCTaBOK ypaHa M3 I'aHbl B OJHO M TO 3Ke
FOCYAapCTBO, KaXAast U3 KOTOPBIX MeHee HECATH METPUYECKHX
TOHH, HO CyMMa KOTOpPBIX MpPEBbIIMAET AECATb METPHUECKMX
TOHH B T€YE€HHE roja,

2) ABaALAaTh  METPUHYECKMX  TOHH  TOpHUA, Wi s
NOCJIEA0BATENbHBIX SKCIIOPTHLIX NMOCTaBOK TOpUs U3 ['aHbl B
ONHO M TO € TOCYAapCTBO, KakAas W3 KOTOpPbIX MeHee
ABaALIATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBHILIAET
JBaJLIaTh METPUUYECKUX TOHH B T€UEHHUE rOJa,

c) KOJIMYECTBA, XUMHYECKHIA COCTaB, MECTO HAXOXACHHUA B HACTOs;LIEE
BpeMsi M HCIMOJNb30BaHHE WM TMPEANOJIaraeMoe HCIMOJb30BaHHE
KaXJOH MMNOpPTHON mnocraBkM B I'aHy Takoro wmarepuana mis
KOHKPETHBIX HesZIepHbIX LENei B KONMHYECTBAX, NMPEBbIIAIOLINX:

1) JeCATb METPUYECKUX TOHH ypaHa, WK AJs NMOCNEA0BATENbHbBIX
HUMIIOPTHBIX TNOCTaBOK ypaHa B ['aHy, kaxpas M3 KOTOPBIX
MEHEE [EeCSTH METPHYECKUX TOHH, HO CyMMa KOTOPBIX
NpeBbILIAET AECATh METPUYECKHUX TOHH B TEYEHUE TOJa,

2) OBagUaTh  METPHYECKMX  TOHH  TOpMsA, MWIH  JnA
NOCJEIOBaTENbHBIX MMIOPTHBIX MOCTaBOK TOpus B [ aHy,
Kaxcaas U3 KOTOpbIX MeHee ABaaLAaTH METPUHECKHX TOHH, HO
CyMMa KOTOpPbIX NpeBbILIAeT ABaALATh METPHUECKHWX TOHH B
Te4eHHe rofa,

npy TOM NOHUMAaHMH, YTO MPEACTaBleHUe HHPOPMALIMK O TAKOM MarepHale,
npefHa3sHa4YeHHOM Ui HESAEPHOIrO MCIOJb3OBaHHS, MOCHE TOro Kak OH
JNOCTHUTHET OKOHYATENIbHOI GOpMBI CBOEr0 HEsAEpHOro MCMOJIb30BAHUSA, HE
Tpebyercs.

a) MHGOPMALKUIO OTHOCHTENIBHO KOJIMYECTB, BHAOB HCIONB30BAHUA U
MECT HaxXOXIEHHs SAEPHOrO Marepuana, OCBOOOXAEHHOrO OT



vii)

rapaHTHi B COOTBETCTBMM cO craThei 36 CornalleHus O rapaHTHsX,
H

b) HHQOpPMALMIO OTHOCHTEJIBHO KOJU4YecTB (KOTOpas MOXET HMEThb
¢opMy OLIEHOK) M BHUAOB HCIOJb30BaHMsA B KaXIOM MeCTe
HaXOXAEHHUs SAEPHOro MatepHaia, OCBOOOXKAEHHOro OT rapaHTHil B
COOTBETCTBHHU CO cTaThbel 35 b) CornaiieHus 0 rapaHTUsx, HO eLle He
HaxoAsLIerocst B OKOHYaTeNbHOH QopMe mnsg  HesmepHOro
MCIMOJIb30BaHUA, B KOJIHYECTBaX, TNPEBBIMAIOIIMX YKa3aHHbIE B
cratbe 36 CornalleHudss O TrapaHTHsX. Ilpenocrasnenue 3ToH
uHpopMauuu He TpeOyer BemeHHs MOAPOOHOro ydera sAEpPHOro
MarepHuaa.

HHdopMauMl0 OTHOCHTEJIBHO MeCTa HaxXOKIOEHMsA WM JajbHeiuein
00paboTkM OTXOHOB CpemgHero HWIH BBICOKONO YPOBHS aKTHBHOCTH,
colepxallluX TIUTyTOHMH, BbICOKOOOOralleHHbI# ypaH WM ypaH-233, B
OTHOWIEHHH KOTOPBHIX MPUMEHEHHWE TapaHTHii ObUIO TpeKpalleHo B
cooTBeTcTBHHU co cratheil 11 Cornamenus o rapantusx. Jlis uenu naHHoro
NyHKTa "panbHeiimas o6paboTka" He BKIIOYAET MEpeynakoBKYy OTXOIOB HMIIH
UX JajbHeillee KOHAMLUMOHMPOBaHUE, He MpedyCcMaTpHUBaIoLIee pa3/ieNeHus
3JIEMEHTOB, AJIsl XPaHEHUsl WIIH 3aXOPOHEHM.

Crenyrounyio HHGOpMaLHIO OTHOCHTENILHO COrIaCOBaHHOTO 00OPYAOBaHHUS U
HesZlepHOro mMarepuana, nepeuncieHHbix B [Ipunoxenun II:

a) Mo KaKAOH 3KCIOPTHOM mocraBke u3 I'aHbl Takoro o6OpynOBaHHS H
Marepuana: HAeHTH(HKaLuMs, KOMHYECTBO, MECTO MPEANOoNaraéMoro
MCMONBL30BaHUSl B  TrOCyAapcTBe-Mony4arese M JaTa MIH B
COOTBETCTBYIOLIHMX CIy4asx O>KHAAeMast jaTa 3KCMOPTHOMN NOCTABKH,

b) MO KOHKPETHOMY 3alpocy AreHTCTBa, MOATBepxAeHHe l'aHoi kak
MMIMOPTUPYIOLIMM  TOCyAapCTBOM  MH(GOpPMAaLUH  OTHOCHTENBHO
3Kcrmopra Takoro obopynoeaHus WM Mmarepuana B Tany,
NpPEAOCTaBIEHHONH AreHTCTBY APYrUM roCyapCTBOM.

OfmuMe nmnnaHel Ha TNPENCTOALIMI JAECATUNETHUH mNepuon, HMeIoLIHe
OTHOLIEHHE K Pa3BUTHIO SAEPHOrO0 TOIUIMBHOrO LHMKAa (BKIIOYas
MIaHUPYEMbIE OTHOCALIMECS K SACPHOMY TOIUIMBHOMY LUMKIY Hay4dHO-
HCCIIENIOBATENbCKHE M OMBITHO-KOHCTPYKTOPCKHE paboThl), KOraa OHH
YTBEPXKAEHBI COOTBETCTBYIOLUMMH KOMIIETEHTHBIMU OpraHamH B I'aHe.

'aHa npunaraer BCE pa3yMHble YCHJIMA, C TeM 4YTOObI NMpPENOCTaBHTb ATE€HTCTBY
cnenyoLyro HHGopMaLuio:

)

obuiee omMCaHWe M HHOPOPMALMIO, YKa3bIBAIOWIYHD MECTO IPOBENEHHUS
OTHOCSILUMXCS K AePHOMY TOIUIMBHOMY LIMKJIYy Hay4HO-HCCJIENOBATENbCKUX U
OMBITHO-KOHCTPYKTOPCKUX pPabOT, HE CBA3aHHBIX C SAAEPHBIM MaTEPHAIOM,
KOTOpbl€ KOHKPETHO OTHOCATCA K oOorauieHdio, nepepaboTke sAepHOro
TOMJMBA WIH k 00paboTke OTXOLOB CpEAHEro WM BBICOKOTO YpPOBHs
aKTMBHOCTH, COJEp>XKallMX TIUIYTOHHHM, BBICOKOOOOralleHHBI YpaH WM
ypaH-233, ocywecTBisembrx rae-nuo6o B [aHe, HO KOTOpbIE He



(UHAHCHPYIOTCS, HE TONY4YMIH KOHKDETHOTO paspelleHHs HIH He
KOHTpoaupytoTcsa I'aHOH wau He ocywecTBasAloTcs OT UMeHH [anbl. [lnd
LI JaHHOro NyHKTa "0OpaboTka" 0TXON0B CpeqHero M BHICOKOIO YPOBHS
aKTMBHOCTH  HE  BKJIOYaeT  TMepeynakoBKy  OTXOAOB  WIM X
KOHIMLIHOHHPOBAHME, HE NMpPEAyCMaTPHBAOLIEE pasleNieHUs 3JIEMEHTOB, AN
XPaHEHUs WK 3aXOPOHEHHS!.

ii) obuiee onucaHWe NEATENBHOCTH M CBEJCHUS O JIMLE HJIH OpraHM3alHH,
OCYLIECTBIISIOLIMX TaKyl0 JAEATENIbHOCTb B OMNpEAeNeHHbIX AreHTCTBOM
MeCTaX HaXOXXJEeHHs 3a INpeAeNaMy TIUIOWANKHU, KOTOpble, MO MHEHHIO
AreHtcTBa, MOrIIH Obl QYHKLUMOHANBHO OBITH CBA3aHBI C AEATENBLHOCTBIO HA
aroit ruiowanke. IIpenocrasnenue Takoif MHOPMAaUMH ABASETCS NPEAMETOM
KOHKpeTHOro 3anpoca AreHrcrBa. OHa mpegoCTaBJsieTCH B KOHCYJbTallUH C
ATEHTCTBOM H CBOEBPEMEHHO.

ITo 3ampocy ArentcrBa I'aHa pjaeT yTOUHEHHs WM pasbsACHeHHA moboit
nHpOpMaLUMHY, NpPENOCTaBIEHHOH B COOTBETCTBUM C HacTosieli crarbeil, B TOH
CTENEHH, B KOTOPOH OHAa HMEET OTHOLUEHHUE K LIEJIH FapaHTHIL.

Crarbs 3

IN'ana npenocrasnsier AreHTcTBy B TedyeHue 180 naHell mocne BCTYIUIEHHMs B CUIY
HacTosiiero IIpoTokona HHPOpMALHEO, O KOTOPOi FTOBOPUTCS B CTaThe 2.a i), iii), iv),
V), vi) a), vii) u X) u B cratbe 2.b i).

I'ana npenocrasnser AreHtcTBy n0 15 Mas  kaxgoro roja OOHOBJIEHHYO
nH(OpMaLHUIO, O KOTOPOI FOBOPUTCA B MyHKTE a. BhILLE, 33 NEPUOA, OXBaThIBAIOLI Uit
npenuIecTByOWMid kaneHnapHelii roa. Ecinu paHee npenocrasieHHas HH(popmarus
ocranack 6e3 uamMeHeHwii, 'aHa yBemomuisieT 06 3TOM.

I'ana npenocraBnsier AreHTcTBY A0 15 Mas  kaxpgoro roja HMHGpOpMauuo,
ompefeNeHHyl0 B Cratbe 2.a.vi) b) u ), 3a nmnepuon, OXBaThIBAKOILHUH
MPEeALIECTBYIOI WA KaNeHAapHbBIH Irof.

I'ana exexkBapTanbHO MNpefocTaBnseT AreHTCTBY HMHPOPMALIMIO, OMPENEeNeHHYI0 B
cratbe 2.a.ix) a). OTa HHGOpPMaALIMA MPENOCTABIAETCS B TEYEHHE LIECTUAECATH AHEH
nocjie OKOHYaHUs KaxJOoro Ksaprana.

I'ana npepocrabisier AreHTCTBY HHGOPMALMIO, ONpENEEHHYI0 B CTaTbe 2.a.viil), 3a
180 ngHeit no ocywecTsnenus manpHeimeid oOpaboTku, U 1o 15 Mas kaxaoro roja
uHpopMaLUMI0 00 H3MEHEHMSX MECT HaxXOXIEHHs 3a Mepuoj, OXBaThIBAIOLIHH
MPEAWECTBYIOL W KaleHAAPHBII rox.

[ana ¥ AreHTCTBO MAOrOBAPUBAIOTCA O BPEMEHW M HacTOTE MpPENOCTaBICHMA
nH(opMauuH, onpeneNeHHoN B craTbe 2.a.ii).

I'ana npenocrasnser AreHTcTRy MHGOPMALHIO, ONpPENENEHHYIO B CTaThe 2.a.1X) b), B
TEYEHHE IECTUIECATH AHEH MOCe MOCTYIIEHUS 3aMpoca OT AreHTCTBA.



JOHOJIHUTEJIBHBIN JOCTYH

Crarbs 4

mececnenyfomee NPUMEHSIETCA B CBA3H C OCYWIECTBICHUEM JOMNOJIHUTECJIBHOIO

JOCTyna B COOTBETCTBUH CO cTaThbeit S Hacrosulero [Iporokona:

a.

AreHTCTBO He CTaBUT LIEJIM MEXaHUCTHYECKH MJIH CHCTEMATHYECKH INIPOBEPATDL

nHdopManuIo, 0 KOTOPOi FOBOPUTCA B CTaThe 2, OJHAKO ATEHTCTBO MMeEET AOCTYI
K:

1) mobOMy MeCTy HaXOXJI€HHsl, 0 KOTOPOM FOBOPHTCS B CTaThe S5.a. i) WIH ii),
Ha BbIOOPOYHOI OCHOBE C LieNbio OfbecneyeHust YBepeHHOCTH B OTCYTCTBUU
HE3asBJICHHBIX SJIEPHOrO MaTepHaa U AesITeIbHOCTH;

i) mobOMy MeCTy HaX0XKIEHHs, 0 KOTOPOM rOBOPUTCS B CTaThe 5.b. wiu c., B
Le/sIX pelleHHs BOMpPOCa, CBA3aHHOTO C TNPaBMIbHOCTBIO M IMOMHOTOM
uH$opMaLuHy, NPEeIOCTaBIEHHON B COOTBETCTBUM CO CTaTbei 2 WM B
LIENIAX YCTPAHEHUSI HECOOTBETCTBHS, CBA3aHHOTO € 3TOH MHpopmauuei,

1ii) mobOMy MECTy HaXOXKAEHHsl, 0 KOTOPOM FOBOPUTCS B CTaThe S.a. iii) B TOI
CTENeHH, B KOTOPOi 3TO HEOOX0AMMO AreHTCTBY AJI MOATBEPKACHUS IS
uened rapaHTuil 3asBiaeHMs ['aHbl O craryce YCTAaHOBKH WM MeCTa
HaXO0XEeHUsl BHE YCTAHOBOK, e paHee OObIYHO HCIIOJIB30BANICS AAEPHBIi
MaTtepuall, Kak CHATBIX C IKCILUTyaTaLlUH.

1) 3a HUCKIMIOYEHHEM CHy4aeB, YKa3aHHBIX B NYyHKTE il) HUXeE, AreHTCTBO
HanpasyisieT I'aHe npeaBapuTenbHOE yBEIOMIIEHHE O AOCTYNE MO KpaitHei
Mmepe 3a 24 yaca,

1) B OTHOLIEHMM JOCTynma K JoOOMy MecTy Ha IUIOLUAAKe, KOTOPBIit
3anpaliuBaeTcs B COYETAaHUH C MOCELIEHUsAMH Al TPOBEePkU HHPOpMALIUH
O KOHCTPYKUMU WJIHM C MHCNEKUUAMM IS CNEeLMaJIbHBIX ueneil wiu
OOBIYHBIMM MHCMEKUMAMM Ha 3TOM IUIOLMAAKE, CPOK MpPEABaAPHTEIBLHOrO
yBEIOMIIEHUs, eclu AreHTCTBO ofpautaercs C 3anpocoM 06 3TOM,
COCTaBIIIET, MO KpaliHell Mepe, ABa 4aca, OJAHAKO B MCKIIIOYUTENIbHBIX
00CTOATENbCTBAX, MOXKET COCTABUTh MEHEE JIBYX YaCOB.

IIpenpapurensHOe yBeAOMIIEHME HAnpaBiseTcss B NHCbMEHHOM BHIE U B HEM

KOHKPETHO YKa3bIBalOTCsA NMPHUYHHBI JOCTYNA U ACATCIbHOCTh, KOTOPAasA A0JI>KHA ObITb
OCyLICCTBJICHA BO BPEMs TAKOIO AOCTYyMa.

B cmydae Bonpoca unAM HECOOTBETCTBUA ATrEHTCTBO IpeAoCTaBisieT [ aHe
BO3MOXHOCTb JaTh Pa3bsACHEHHE M CNOCOOCTBOBATh PELIEHMIO 3TOr0 BOINPOCA MU
YCTPaHEHHUIO 3TOr0 HECOOTBETCTBUA. Takas BO3MOXHOCTb OyAeT MpeaocTaBisThCA
IO HampaBJICHWs 3ampoca O JAOCTYNE, €CIH TOJbKO ArEHTCTBO HE COYTET, 4TO
3a/iepKKa B MPENOCTABJICHHUH JOCTYIA, BO3MOXKHO, HaHeceT yuepb Lenu, ¢ KOTOpoi
3anpalllMBaeTCs 3TOT AOCTyNn. B moboM ciydae AreHTcTBo He AeNaeT Kakux-Iubo
BLIBOJIOB B OTHOLIEHWM BOMPOCA MJIM HECOOTBETCTBUA A0 TeX mop, moka I'aHe He
Oyzer nmpenocTaBieHa Takast BO3MOXHOCTb.



Ecnu ¢ I'aHOif He AOCTUrHYTO HHON HOTrOBOPEHHOCTH, AOCTYN OCYILIECTBISETCS
TOJNIBKO B TeyeHHe 0ObIYHOrOo paboyero qHs.

I"aHa uMeeT MpaBO Ha CONMPOBOXAEHHE MHCIEKTOPOB AreHTCTBAa BO BpeMs JAOCTyMa
NpeACTaBUTENSIMH ['aHbl NPH YCNOBHM, YTO 3TO HE 3aJE€PXKUBAET BBINOJHEHHE
MHCIEKTOPaMH CBOMX (PYHKIIMI WIIM MHBIM 00pa3oM He MpensTCTBYET STOMY.

Cratbs 5
I'aHa mpepocraBsieT AreHTCTBY AOCTYH K:
i) moboMy MeCTy Ha NIIOLIaJKeE;

ii) nroOOMy MECTy HaxoxXpaeHus, ompeneneHHOMy [aHoit B COOTBETCTBMHM CO
craTheil 2.a.v)-viii);

iii) moboil CHATON C 3KCIMyaTaUMH YCTAaHOBKE WM CHATOMY C 3KCIUTyaTaLHH
MECTy HaxXOXIEHHA BHE YCTaHOBOK, Ije paHee OOBIYHO HCIOJIB30OBAJICA
sIIEepPHbBIN MaTepUar.

moboMy MeCTy HaxoxaeHus, omnpeneneHHomy I'aHoili B COOTBETCTBMM CO
craThed 2.a.i), cratbeli 2.a.iv), crarbeii 2.a.ix)b) unu crareeit 2.b., noMumo Tex, o
KOTOPBIX FOBOPUTCS B NMYHKTE a.i) Bbllle, MPH YCIOBUM, 4TO, ecnu I'aHa He uMeer
BO3MOXHOCTH TMPENOCTaBUTh TakoH aoctyn, I'aHa npunaraer Bce pasyMHbI€ yCHIIUA
AJISL HE3aMEeAUTENBHOTO YAOBJIETBOPEHHs TpeOOBaHU AreHTCTBa C MOMOLIBIO HHBIX
CpencTB.

Mo6OMy MeECTy HaxOXIEHHs, ONpEAeNneHHOMY AreHTCTBOM, MOMHMO TeX MeCT
HaX0XOEHUsA, O KOTOPBIX FOBOPUTCA B MyHKTaX a. U b. Bhiwe, B ueasx ordopa npobd
OKpYXalouleH cpeibl B KOHKPETHOM MeCT€ HaXOXIEHHS TMpH YCIOBHM, YTO €CIH
I'ana He MMeeT BO3MOXXHOCTH TNpeNOCTaBUTb Takoll poctyn, I'aHa mpunaraer Bce
pasyMHble YCUIIMA JUii HE3aMENINTENbHOIO YAOBIETBOPEHUs TpeOoBaHN AreHTCTBa
B NMPUJISKAIIUX MECTaX HaXOXICHHUS UK C TIOMOLIBIO MHBIX CPENCTB.

Cratbs 6

Ilpy OCyLIECTBIEHHMM CTaTbU 5 AreHTCTBO MOJXKET BBIMOJHATb CIEAYIOLIME BHIbI
IEATENBbHOCTHU:

B oTHoweHHH mOCTYna B COOTBETCTBUM CO CTaTheil 5.a.1) wim iil). BuU3yanbHOe
Habmoaenne, otbop mpob okpyxkaromeii cpeabl; MCHOJB3OBAHHE YCTPOHCTB ISt
obHapykeHMs M M3MEpeHMs pafuauMd, OMeyaTbiBaHHe U MNpPUMEHEHHE APYrHX
HACHTHQULIMPYIOIIMX M YKa3blBAaOLIMX HAa  BMELIATENbCTBO  YCTPOMHCTE,
onpeneneHHblX B JIOMONHUTENBHBIX TOJIOXKEHWUAX, M MNPHUMEHEHUe APYrux
OOBEKTHBHBIX MeEp, TEXHMYECKAst OCYIIECTBUMOCTb KOTOPLIX Oblla MOATBEPIKAEHA U
ucrnonb3oBaHUe KOTOphIXx Obuio cornmacoeaHo CoBeroM ympassoouux (B
nanbHeHeM uMenyeMbiM "CoBeToM") U nocne KOHCYNbTaLMH MEXTy AT€HTCTBOM H
I'aHoii.

B oTHOWIEHHHU JOCTYNa B COOTBETCTBUM CO CTaThelf 5.a.1); BU3yanbHOe HabmoneHwue,
TIOACYET YYETHBIX E€IMHHLl AAEPHOTO MaTepuana; HepaspylIalolIMEe H3MEPEHHSA U
ot6op npob; ucnonb3oBaHHe YCTPOMCTB At OCHApYXeHHst U U3MEpPEeHHs pagHaluy;



M3y4YeHHE YYETHBIX HOKYMEHTOB, KaCalOLUUXCS KOJMYECTBA, MPOUCXOXKIAEHHUA U
pasMelleHus Mateprana, oTbop nMpod okpyxkarolleil cpelbl, U NPUMEHEHHE APYrUX
O0OBEKTHBHBIX Mep, TEXHUYECKash OCYLIECTBUMOCTb KOTOPbIX Oblla MOATBEpXAEHA U
MCMOJIB30BaHHE KOTOpbIX Obulo corjacoBaHo COBETOM M NOCHE KOHCYJNbTalLMi
Mexxay AreHTCTBOM U IaHOi.

c. B oTHOlIEHMM AOCTYMa B COOTBETCTBMM CO CTaThei 5.b.. BU3yasbHOE HabironeHHe,
otbop nMpob OKpyKawLIeH cpenbl; UCMOJNBb30BAHUE YCTPOWCTB AJisi OOHapyXeHUs U
M3MEpPEHUST pagvalliM; HM3yYeHHEe KaCalOLIMXCA TapaHTUH NPOM3BOACTBEHHBIX U
OTIPY304HBIX YUYETHBIX JOKYMEHTOB, M NPHUMEHEHHEe NPYrux OOBLEKTHUBHBIX Mep,
TE€XHUYECKasd OCYLIECTBUMOCTb KOTOpbIX Oblla MOATBEPXKAEHA M HCMOJL3OBaHHE
koTopeix ObiNO cornacoBaHo CoOBETOM M MOCHEOYIOMIMX KOHCYJIbTaUHUil Mexmy
ArentcTBoM H I"aHo#.

d. B oTHOWIEHHMH JOCTYna B COOTBETCTBHM CO CTaTbel 5.c.: oTOop npob okpyxarolueit
cpelbl U B CJIy4ae, €CJIM Pe3yJbTaThl HE NMO3BOJMIOT PEIUUTh BONPOC HIH YCTPAaHUTh
HECOOTBETCTBHE B MECT€ HaXOXIEHHs, ONpeNeeHHOM AreHTCTBOM B COOTBETCTBHH
CO craTbeii 5.C., MCMONB30BaHME B 3TOM MECTE HAXOXJAEHHUA BU3YaJbHOIO
HabJIoJIeHHsA, YCTPOICTB 11 OOHApY>KEHUsI U U3MEPEHHs pPafMaliik M NMPUMEHEHHe
IO COrJlacOBaHUIO MeXAy I"aHoi U AreHTCTBOM APYruX OOBEKTUBHBIX MED.

Cratbs 7

a. ITo npockbe T'aHbl ArentctBo M I'aHa nOroBapuBalOTCS B  OTHOLUEHHM
peryiupyeMoro nocryma B paMkax Hacrosuero IIpotokona ¢ uenbto
NPEeNOTBPALUEHHS PACKPLITHS UYYBCTBMTEJIPHOM C TOYKH 3pEHUs SAEPHOro
pacnpocTpaHeHusi HMHGOpPMalLMM, BBIMOAHEHHs TpeboBaHuii 6e30macHOCTH WM
bu3nyeckoi 3alMTHl WIK C Lo ofecriedeHHs 3alllMThl HaxopsLleiics B YaCTHOI
COOCTBEHHOCTH MM KOMMEpYECKHM 4YyBCTBUTENbHOH HHpopmaumu. Takue
IOOrOBOPEHHOCTH HE€ TMNpPENsATCTBYIOT Ar€HTCTBY OCYLIECTBJATb JAESATENbHOCTD,
KOTOpas sBJsAETC HeoOxoaumoil s obecrneueHus yOenuTeNbHON yBEPEHHOCTH B
OTCYTCTBUM  HE3asiBJIEHHbIX  SOEPHOr0  MarepHana M JEATENbHOCTH B
COOTBETCTBYIOLIEM MECTe HaXOXKAEHMs, BKIIOYas peLieHHe Jroboro BOMpoca,
OTHOCSILIErocsl K MPaBUILHOCTH U MOJHOTE WHGOPMALMH, O KOTOPOH rOBOPHUTCS B
CTaTbe 2, WK YCTPAHEHHUE HECOOTBETCTBHS, OTHOCSALIErocs K 3Toi HHGOPMAaLIUH.

b. I"aHa MoOxeT nmpu npenocraBiieHMH HHGPOPMALIUHM, O KOTOPOil FOBOPUTCS B CTaThe 2,
MHGOPMUPOBaTh ATEHTCTBO O MeCTaX Ha IUIOLIAJKe MM B MECTe HaXOXXOAeHWs, Ha
KOTOPBIX MOXKET NPUMEHATBLCS PEryJHpyeMblil BocTym.

C. Jlo BcTynneHust B cuny moObix Heo6xoaumMbix JlonmonHuTenbHbIX nonoxeHuit I'ana
MOXeT NpUOErHyTh K PeryJHpOBaHHIO AOCTYNa B COOTBETCTBHHM C TOJIOKEHUSIMH
MyHKTA a. BBILIE.

CraTbs 8

Huuto B HacrosuieM IIpoTtokone He mpenarcTByeT I'aHe nmpenoCTaBsATL ATEHTCTBY
JOCTYI K MECTaM HaXOXIEHUS B JIOMNONHEHHE K TEM, O KOTOPHIX FTOBOPHMTCSA B CTaThAX 5 U 9,
MM NPOCUTh Ar€HTCTBO O MPOBENEHHM HEATEJILHOCTH MO NPOBEPKE B KOHKPETHOM MeCTe
HaXOXIEHHs.  ATEHTCTBO He3aMEMIMTENIbHO TpUJIaraeT BCe pasyMHble YCHIMA IS
OCYLIECTBJIEHUs JIEHCTBUI B COOTBETCTBHH C Takoii mpocLOoii.



Cratba 9

I'aHa npenocTaBnsieT AreHTCTBY AOCTYN K MECTaM HaXOXKAEHUS, ONpeAeJIeHHBbIM
AreHTCTBOM 11 OoTOOpa mpo® OKpyxaroweHd cpeast Ha OOLWIMPHON TEPpUTOPHH, NpH
YCIIOBHH, YTO eciv 'aHa He MMeeT BO3MOXXHOCTH NpPENOCTaBUTb TakOi AocTym, To I'aHa
NpunaraeT BCE pasyMHble YCHIMS U1 YAOBJETBOpeHUs TpeboBaHMii AreHTCTBa B
aNbTEPHAaTUBHBIX MECTaX HAaXOXXAEHHA. ATEHTCTBO He 3ampalluBacT TAKOW JOCTYN 1O Tex
nop, noka otbop npob okpyxawoluleii cpeabl Ha OOIMPHON TEPPUTOPHM U MPOHEAYpHbIE
Mepbl 1A ero npoBefeHUs He ofobpeHbl COBETOM M HE NPOBEAEHb! KOHCYJIbTALUUN MEXIY
AreurcTBoMm u ['aHO#.

Cratbs 10
ArenrctBo uHdopmupyer I'any o:

a. JesaTenpHOCTH, OCYWIECTBJIEHHOW B pamkax Hacrosuero I[Iporokona, Bxmovas
JEATENbHOCTh B OTHOLIEHHH JOOBIX BONPOCOB MIM HECOOTBETCTBUI, KOTODbIE
AreHTCcTBO nOBENO [0 CBemeHWs [aHbl, B TIpeAenax IIECTHAECATH OHEH mnocie
OCyLLeCTBJICHUS] AF€HTCTBOM 3TOH JEATENBHOCTH.

b. Pe3ynbraTtax AeATENbHOCTH B OTHOLIEHHH JIOOBIX BOMPOCOB MJIM HECOOTBETCTBHUH,
KOTOpbie AreHTCTBO JOBENO A0 cBeaeHUs I'aHbl, MO BO3MOXKHOCTHU CKOpee, HO B
moboM cnyyae B TeueHHe TPHIOUATH AHEH Mocje MOJydyeHUs AreHTCTBOM OTHX
pPe3ybTaToB.

c. BriBonax, KOTOpBIE OHO CHENANO B PE3yJIbTaTe CBOEH AEATENLHOCTU B COOTBETCTBUU
¢ HacrosAwuM IIporokonoM. Takue BbIBOABI MPEROCTABIAIOTCS €XKETONHO.

HA3ZHAYEHUE HHCIIEKTOPOB AT'EHTCTBA
Cratbsa 11

a. )] I'enepanbHbiit  aupexrop ysemomiusier any 06 yreepknenuun CoeToM
moboro NOKHOCTHOTO JIMUAa AreHTCTBA B KAauyecTBE HHCIEKTOpa IO
rapantusiM. Ecnu I'ana He usBeuraer 'eHepanbHOro aupekTropa O CBOEM
OTKJIOHEHHH T4KOro IOJDKHOCTHOTrO JMLA Kak MHcnektopa mna [aHbl B
TEYEHUE TPeX MECALEB [MOC/e MOJYYeHUsA YBeAOMIEHUs 00 yTBepKAeHHU
CoBeToM, HHCIEKTOp, O KOTOPOM TakuM oOpa3oM yBenomneHa I'aHa,
CYMTAETCs Ha3Ha4eHHEIM B ["aHy;

i) I'eHepanbHblil gupexTop, neiicTBys B oTBeT Ha mpockOy I'aHbl wiam mo
cOoOCTBEHHOH MHMLIMATHBE, HE3aMeIMTENbHO HHPopMupyeT I'aHy 00 oT3bIBE
Ha3Ha4YeHHs M060ro JOMHKHOCTHOTO JIMLA B kKa4ecTBE MHCneKTopa Juia ["aHeL

b. YBEIOMJIEHHE, O KOTOPOM TOBOPHTCS B IYHKTE @. Bbllll€, CUHTAETCS NOJYYEHHBIM
I"aHol 4yepe3 ceMb Hel nocie naThl HaNpaBleHHs! ATE€HTCTBOM TaKOTO YBEJOMJIIEHHUs
I'ane 3aka3HOM KOPPECTIOHAEHLHEN.



BU3bI
Cratbs 12

I'ana B TeyeHHe OOHOro Mecsla NOCIE MOJy4YyeHHs 3ampoca o6 3TOM B ciyyae
HeoOXOOMMOCTH NPEAOCTABSAET YKa3aHHOMY B TaKOM 3aNpoce Ha3HAYE€HHOMY WHCIIEKTOpY
COOTBETCTBYIOLLIHE MHOIOKpPATHbIE BbE3AHbIE/BbIE3NHbIE M/WIH TPAH3UTHBIE BU3bI, KOTOPbIE
obecreyaT HHCMEKTOPY BO3MOXKHOCTb Bbe3Ja U npedbiBaHus Ha Tepputopud ['aHbl B LEsX
BbINOJIHEHUs ero/ee ¢QyHkuuil. JoObie TpeOyemble BH3bI NEHCTBUTENBbHBI B TeUEHHE HE
MeHee OIHOrO rofia U B cllydae HEOOXOAUMOCTH BO30OHOBJISIIOTCS Ha MEpPHOA Ha3HAYEHUA
vHCnekropa B I'aHy.

JOINOJHHUTEJIBHBIE ITIOJTOXEHNA
Crates 13

a. B Tex cnyuasx, xorma ['aHa wuiM AreHTCTBO YKa3bIBAIOT HAa HEOOXOOMMOCTDb
onpenenutb B JIONONHUTENBHBIX MOJOXEHUSIX, KaKUM 00pa3oM ciedyeT NPUMEHSTh
Mepbl, U3JioxkeHHble B HacTosueM IIporokone, 'aHa U AreHTCTBO COrJIaCOBBIBAIOT
Takue JIonoJHUTENbHbIE NMONOXKEHHS B TeYeHHE NeBAHOCTA JHEH nocie BCTYIIeHUs
B cuiay Hacrosuero Ilporoxoma wunau, B Tex cCiy4yasX, KOrJa YyKa3aHHe Ha
HeoOX0MUMOCTb Takux J{ONMOJHUTENBHBIX MOJIOXKEHHUH HaeTcs nocie BCTYIUIEHHUs B
cuny Hacrosiiero IIporokona, - B T€UEHHE NEBSHOCTA JOHEH MOcne JaThl TaKOro
yKa3aHMA.

b. Jlo BCTymneHus B cuiy mOObIX HeoOXOOMMBbIX JIOMOJNHHUTENBHBIX IOJIOKEHUIA
ATeHTCTBO UMEET NMpPaBO NPUMEHATH Mepbl, U3JI0KEHHbIE B HacTosweM ITporokone.

CHCTEMBI CBA3A
Cratps 14

a. I'ana paer paspewmeHde AreHTCTBY CBOOOIHO MCHOJB30BaTh M CyXeOHBIX Lesei
CHCTEMBI CBS3HM MEXIy HHCMekTopamu AreHtcTBa B IaHe u IleHTpanbHbIMH
yupexXaeHusIMH AreHTcTBA W/WiH PernoHanbHbiMU OIOpo, BKJIOYast nepenady B
HEaBTOHOMHOM MJM aBTOHOMHOM pexume HHpOpMauuy, MOCTynawoued ot
YCTPONCTB AT€HTCTBA AN COXPAaHEHUs WHIM HaOMIOMEHUs WU IUIA U3MEPEHHit, U
ofecrneuuBaeT 3alUUTY TakoH CBA3H. ATreHTCTBO MOcNe KOHcyjbTauuit ¢ I'aHoM
MMeeT NPaBO HCMOJb30BATh YCTAHOBJIEHHbIE HA MEXIYHAPOAHOM YPOBHE CHCTEMBI
NpsAMOii CBsA3M, BKJIIOYas CYTHUKOBBIE CUCTEMBI U APYryue BHABI JAJbHEN CBS3M, HE
ucnonb3dyemble B I aHe. ITo npocbbeI'aHbl HAM AreHTCTBa MOAPOOHOCTH,
KacaloLIMecs OCYLIECTBJIEHHMst 3TOrOo TIyHKTa B OTHOLUEHWH TMepejaud B
HEaBTOHOMHOM MJIM aBTOHOMHOM pexuMe MHGPOpMaLuH, MNOCTynaloouel ot
yCTpONCTB AreHTCTBa Uit COXpaHEHHMs WUIM HaONMOJeHWs UM U U3MEpPEHH,
onpenensitoTcs B JJONOMHUTENBHBIX NMONOXKEHHUSAX.

b. ITpu ycraHoBneHNH CBs3W U nepenayve UHGOPMALMH, KaK 3TO NMPeAyCMaTpUBaeTCs B
NyHKTE a. BbILIE, HaIexaluM 00pasoM yHUTBIBAETC HEOOX0AMMOCTh obecrnedeHus
3alMuThl MHGOpPMAaLIMK, SBIAIOLIECS OOBEKTOM COOCTBEHHOCTH, MJIM KOMMEPYECKH
4yBCTBUTENbHOW MHGOpPMALMH MIM TOH MHPOPMALUM O KOHCTPYKLMM, KOTOPYIO
I'ana cuurtaer 0co60 HyBCTBUTENBHOM.
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3AIIIUTA KOH(DHIIEH[[HAJILHOfl HHO®OPMAIINA
Crates 15

AreHTCTBO MOANEPXHBAET CTPOTrHi pexuM obecneueHUus 3pPexTHBHOMH 3aWMUTEI OT
PaCKPBITHSI KOMMEPHYECKHX, TEXHONOTHYECKHX U MPOMBILUJIEHHBIX CEKPETOB U APYroi
KOH(HUAEHUHANBHOH HH(POPMALIMH, KOTOpass CTAHOBMTCS €My M3BECTHOM, BKIIOYAs
Takyi0 uHPOpPMaLHI0, KOTOpas CTAaHOBUTCS W3BECTHON AreHTCTBY B Xoze
ocyuiecTBieHus HacTosuero IIporokona.

PexxuM, O KOTOPOM TrOBOpMTCS B ITyHKT€ . BBIlle, BKJIIOHAET, B HaCTHOCTH,
MOJIOXEHUS!, OTHOCSLLIHECS K:

1) oOlKUM MpHHLUMNAM M CBS3aHHBIM C HMMH Mepam no ofpaleHuro ¢
KOH(HUAeHUHANTBbHOH HHpOpManueii;

i) YCNOBUSAM HaiiMa MepPCOHaNa, KacaloWMMCS 3alMThl KOHGHIEHUHATLHOM
nHdpopmauuy;

1ii) npouegypaM B Cly4asX HapyLUEHWI MM MpPEAnoyiaraeMslX HapyUIEHUH
KOH(UAEHIMANBHOCTH.

PexuM, 0 KOTOPOM TOBOPMTCSI B MyHKTE a. BbIIE, YTBEPXKAAETCA M MEPHOAHUYECKU
paccmatpuBaercs COBETOM.

NPRJIOXXEHHAA
Cratps 16

IMpunoxeHus k HactosuemMy IIpoTokony sABIAIOTCS €ro HEOTHEMIIEMOH 4acThiO. 3a
HCKJIIOYeHHeM Leneil BHeceHus nonpaeok B [Ipunoxxenus, tepmud "[Iporokon”, kak
OH ynotpednsercs B HacTOseM AOKyMeHTe, o3Hadaer IIpotoxon u IMpunosxenus,
BMECTE B3ATHIE.

B nepeueHb BHIOB IEATENBHOCTH, YKasaHHbIX B Ilpunoxenuu I, U mnepeyeHp
ofopynoBaHus M Marepuana, YykasauHeix B IIpunoxenuu II, Coserom Moryr
BHOCHTbCSl IOMPAaBKM MO pekoMeHnauuu co3naHHoit CoperoM paboueit rpynmel
3KCNEPTOB OTKphITOro cocraBa. Jlo6as Takass monpaBka BCTYMaeT B CHIy uepes
4eThIpe MecsLa nocine ee npuHaTHs CoBeToM.

BCTYILIEHHE B CIJIY U IPUMEHEHUE HA BPEMEHHOU OCHOBE
Cratbsa 17

Hacrosnuuit IlpoTokon BCcTynaer B cUily B JeHb, KOraa AreHTCTBO MOJYYMT OT I aHbl
MUCbMEHHOE YBEIOMIIEHHE O TOM, YTO 3aKOHOAATENbHbIE W/HIM KOHCTUTYLHOHHBIE
TpeboBaHua I'aHbl, HeOOXOOMMble I BCTYIUIEHHS B CHIy, BbIMOjNHeHel. JIo
BCTYMJEHHUs B CWiIy HacrosuuMd IIpoTokon mpumeHseTcs Ha BPEMEHHOM OCHOBE C
Jatbl TMOANMUCAHMA YMOJHOMOYEHHbIM mNpencraButeneM I'aHoH u I'eHepasibHBIM
OUPEKTOPOM ATEHTCTBA MM OT €ro MMEHH.
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I'eHepabHBIA AUPEKTOP HE3aMENJIMTENbHO MHGOPMHPYET BCE rOCYAapCTBa - YIEHbI
AreHtrctBa 0 Jo0OM 3asBICHHH O MNpUMEHEHMM Hacrosuero IIporokona Ha
BPEMEHHO OCHOBE U O €ro BCTYIJIEHUH B CHITY.

ONPEAEJIEHWS

Cratbsa 18

Hns ueneit HacTosiero IIporokona:

a.

OTHOcAmMECS K SNepHOMY TOIUIMBHOMY LHKJIY Hay4HO-HCCIENOBATENbCKHE M
OMNBITHO-KOHCTPYKTOPCKHE PaboThl O3HAYAIOT AEATENBHOCTb, KOTOpas KOHKPETHO
OTHOCHUTCA K MoOOMy acnekTy pa3paboTku mpouecca MJIM CHCTEMBI JiOOOro u3
CIIEXYIOLIErO:

- KOHBEPCHH SIEPHOTO MaTepHaa,

- oborateHHs siIepHOro MaTepHaa,
- M3TOTOBJICHUS AIEPHOTO TOILIMBA,
- PeaKkTopoB,

- KPHUTHUYECKHUX COOPOK,

- nepepaboTKH SAAEPHOTO TOIINBA,

- 06paboTtku (He BKJIIOHAs MEpPeyNnakoOBKH MM KOHAMLHOHHPOBAHUS, HE
NpeayCMaTPUBAIOILETO pa3fesieHUsl 3JIEMEHTOB, IJISl XpaHEeHHs WU
3aXOPOHEHHs) OTXOJOB CPEJHEro MM BBICOKOTO YPOBHS aKTHBHOCTH,
COZiepKallMX IUTyTOHHIA, BbICOKOOOOTaleHHbIH ypaH uin ypau-233,

HO He BKJIIOYAKT JAEATENIbHOCTb, OTHOCAILYIOCA K TEOPETHUECKHUM  HJIH
(yHIAMEHTAJIbHBIM Hay4HBIM MCCIEAOBAHUAM HIIM K Hay4HO-HCCIIENOBATENILCKUM U
OTBITHO-KOHCTPYKTOPCKMM ~ pabOoTaM MO  NPOMBIUIJIEHHBIM  NIPUMEHEHHAM
pPadMOU30TONOB, MEOHLMHCKUM, THIAPOJIOTHYECKMM M  CeJIbCKOXO3AHCTBEHHBIM
NPUMEHEHHSM, U3YYEHHUIO MOCIEACTBUH JUIA 3I0POBbS U OKpYXAKOLIEH CpeAbl U MO
yCOBEPILIEHCTBOBAHUIO TEXHUYECKOTO 00CTyKHBaHMUS.

IInomanka O3HawaeT TEPPUTOPHIO, TpaHHULBl KOTOpoil onpepeneHol IaHOi B
COOTBETCTByWOLIEH  MHPOPMAUMH O  KOHCTPYKLUMH  YCTAHOBKM,  BKJIIOYas
OCTaHOBJIEHHYK) YCTaHOBKY, a Taloke B COOTBETCTBYIOLEH HHGOpPMALMH O MecTe
HaXxOXIEHUs BHE YCTAHOBOK, IJ€ OOBIMHO MCHONB3YETCS SAEPHBI MaTepual,
BKJIIOYAsi 3aKPbITOE MECTO HaXOXJEHHUs BHE YCTAHOBOK, IJie paHee HCIOJIb30OBaJICA
sIepHBI MaTepuai (KOTOpbI€ OTPaHUYMBAIOTCS MECTaMH HAaXOXIEHHUS, rie UMEITCS
ropsiiue Kamepbl WM OCYIIECTBIANACH JAEATENbHOCTb, CBfA3aHHAsA C KOHBEPCHEH,
oforaueHneM, U3roTOBIEHHEM WM nepepaboTkoii Tomnuea). [lnowanka BxiIoYaer
TakXe BCe OOBEKThI, COBMECTHO pa3MeEIllEeHHbIe C YIIOMAHYTHIMU BbILE YCTAHOBKOM
WIM MECTOM HaxOXIEHMs, C LENbI0 IMpEeNOCTaBJIEHUA WIH HCNOJb30BaAHHSA
CYLIECTBEHHbIX CPENCTB OOecneyeHus, BKIIOYas: Tropsvue Kamepbl 1 oO0paboTku
oONy4eHHBIX MaTepHajioB, He COAepXallMX sAepHbIi MaTepHal, YCTaHOBKU s
06paboTKH, XpaHeHHs H 3aXOpPOHEHHs OTXOMAOB, a TaKkKe 3JaHMA, CBA3aHHBIE C
COIJaCOBAaHHOH [EATENbHOCTBIO, oOmnpenefieHHOW ['aHOM B COOTBETCTBUH CO
cratbeit 2.a.1v) BhiLLE,
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CHsATas ¢ 3KCMIyaTallMU YCTAHOBKA WK CHATOE C SKCILTYaTallMH MECTO HaXOKIEHMS
BHE _YCTAaHOBOK O3Ha4alOT OOBEKT MJIM MECTO HaXOXOEHWs, Ha KOTOPbIX
JEMOHTHPOBaHbl MM CHEJaHbl HENPUIOAHBIMM K 3KCIUTyaTalMH OCTaBLIMECH
KOHCTPYKUMH M o0opynoBaHMe, BaXkHble Ui e€e(€ro) MCMOJIb30BaHHs, TaK 4YTO
OHa(OHO) HE WMCMOJIB3YETCA A XPaHEHHUs ANEPHOTO MaTepuaja H He MOXET Jajee
MCTIONIb30BaThCs sl OOpallleHUst ¢ sAepHbIM MarepuaioMm, ero o6paboTku WnH
MCI0JIb30BAHUS.

OcraHoBneHHas YCTAHOBKA MJIM 3aKPbITOE€ MECTO HaXOXJIeHHs BHE YCTaHOBOK
03Ha4yalT 00bEKT WKW MeCcTo HaxXO0XACHHWA, SKCITyaTalHA KOTOPLIX INpEeKpallcHa U
U3 KOTOPBIX U3BAT ;mepru‘/i MaT€pHall, HO KOTOPbI€ HC CHATHI C IKCNJIyaTalluH.

BricokooGoraleHHblil ypaH O3HadaeT ypaH ¢ oforaieHueM 1o H30TOmy ypaH-235
20% wunu BoILLE,

OT16op npob okpyxkawueil cpeabl B KOHKPETHOM MECTe HaXOXIEHUs O3Ha4aeT oToop
npo6 okpyxarwoueid cpenbl (Hanpumep, BO3AyXa, BOMAbBI, PACTHTENBHOCTH, [OYBBI,
3arps3HeHUi) B OMpeAeNeHHOM  AreHTCTBOM  MECTe  HaXOXAEHHS U
HENOCPEACTBEHHOHN ONHU30CTH OT HETO C LEeNbI0 COAEHCTBUS ANEHTCTBY B TIOATOTOBKE
BBIBOAOB 00 OTCYTCTBMM HE3asBJIEHHBIX SAEPHOrO Marepuala MIH SAEpHOIA
JEATENIbHOCTH B 3TOM OMNpeAENeHHOM MECTE HaXOXKIAEHHUS.

Ot6op npob okpysxawoeit cpenbl Ha oOMIKMPHOI TEPPUTOPHU O3HadaeT oTbop npod
OKpyKarolied cpeapl (HanpuMep, BO3AyXa, BOIbl, PAacCTUTENBHOCTH, TOYBHI,
3arps3HEHHil) B psAe OINpeneSieHHbIX ATEHTCTBOM MECT HaXOXAEHHS C LeJbI0
COAEHCTBUS AreHTCTBY B IOArOTOBKE BbIBOJOB OO OTCYTCTBHM HE3asBJIEHHBIX
SIEPHOro MaTepualla WK SIEpHOH AeATENbHOCTH Ha OOLIMPHOH TEPPUTOPHH.

SAnepuslit _MaTepuan COIJIACHO ONpeAeneHHo, AaHHOMY B cratbhe XX VYcrasa,
o3HayaeT moOoi McxoaHbIN MaTepuas UM Mmoboil crneuranbHblit pacileruisio Uiics
MaTepual. Tepmun "ucxonmnelii MaTepuan" He [HOMKEH TOJKOBATbCA Kak
npuUMeHsIoWMUiics k pyae uinu otxomam pyasl.  JroGoe onpepenexwe, naHHoe
CoBeToM B cOOTBETCTBUM €O cratbeil XX YcraBa AreHTCTBa NOCH€ BCTYMJICHHS B
cuny Hacrosiero IIporokona, KOTOpoe pacIIMpseT CNHCOK MaTepHalioB,
CYHUTAIOIUMUXCA MCXOAHBIM MAaTE€pPUAJOM MIM CHELMAJbHBIM  pacIUeIUIIOLUMCS
MaTepHajoM, BCTYNAaeT B CUJIYy B COOTBETCTBUU € HactosiiuM IIpoTtokonoM Tonbko
nocje npuHATusa IaHOH.

YcraHOBKa O3HAYaeT;

1) peakTop, KpuTuueckylo cOOpKy, 3aBOA MO KOHBEPCHUH, 3aBOX IO
M3rOTOBJIEHHIO, NepepabaThiBalOLUYIO YCTAHOBKY, YCTAHOBKY I pa3felieHus
M30TOTIOB WJIM OTAEJbHOE XPAaHUIIHILE, WU

i) noboe MeCTo HaxoxIeHHs, rae oObIYHO HUCTIONB3YETCA ANEpHBIH MaTepuan B
KOJIM4ECTBAX, NPEBBILIAIOWKX OJHH 3 (deKTUBHBINH KUIOTpaMM.

MecTo HaxoXIeHWsl BHE YCTaHOBOK O3Hayaer mobOoi oObexT WM modoe Mecto
HaXOXJIEHUA, KOTOPbIE He SIBJSIIOTCS YCTAHOBKOM, W rae OOBIYHO HCIOJIB3yeTCs
AlepHbI MaTepHal B KOJMYECTBAX, PaBHLIX OMHOMY 3((EKTUBHOMY KMJIOTPaMMy
WM MeHee.
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COBEPHIEHO B Bene 12 uions 1998 roga B AByx SKk3eMIUIIpax Ha aHMIIMACKOM

A3BIKE.
3a PECITYBJIMKY I'AHA: 3a MEXXIYHAPOJJHOE ATEHTCTBO
MO ATOMHOHM DHEPI'MU:
(noanuce) @ K A. Amnoreit (noanuce) Moxamen Dnvbapaneii
IIpencenarens Komuceuu no I'enepanbHbIil AUpEKTOP

aTOMHOH 3Hepruu I'anb!
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vi)

vii)

viii)

ix)

[MPHUJIOXKEHHME I

IMEPEYEHL BUJIOB MEATEJIBHOCTH, O KOTOPBIX T'OBOPUTCA
B CTATHE 2.A.1V) HACTOAIIET O ITPOTOKOJIA

H3roToBneHue poTopHbIX TpyO Ans ueHTpudyr unu cOopka razosbix UEHTPUPYT.

PotopHeie TpyObl ans HEHTPUGYT O03HA4YaOT TOHKOCTEHHBbIE LMJIHHAPBI, ONMHCAHHE
KOTOpbIX npuBeaeHo B paszaene S.1.1 b) Ilpunoxenns I

TazoBble eHTpUGYrH 03HA4alOT LUEHTPUdYrH, OMHCAHHE KOTOPBIX MPUBEREHO BO
BBOJHOM 3aMe4aHuH k paszeny 5.1 Ilpunoxenus IL

Hzrorosnenue nuddy3sHoHHbIX Oapbepos.

HduddysuonHbie  Gapbepel 03HA4alOT TOHKHE MOPHUCTbie (GUILTPbI, OMHCaHUE
KOTOpbIX NpHuBeneHo B paznene 5.3.1 a) IIpunoxenus 1L

H3rorosnenue Him cOopka CHCTEM, HCIIOIb3YIOLHX J1a3€Phl.

CHCTEMBI, MCITOJB3YIOLIHE JIa3€Phl, 03HAYAIOT CUCTEMBI, BKJIFOYAKOLIUE T€ MPEAMETHI,
ONHCaHHe KOTOpBIX NpuBeneHo B pasaene 5.7 Ilpunosxxenus I1.

HsrorosneHue UM cHOpka 31€KTPOMAarHUTHBIX CENapaTopoB U3OTOMOB.

DIEeKTPOMATrHUTHbIE CENMapaTopbl M30TONOB O3HAYAKT T€ NPEAMETbl, O KOTOPBIX
rosopuTtcs B paszene 5.9.1 Hpunoxxenus Il u koropbie conep>xaT HCTOYHMKN MOHOB,
OnucaHHe KOTOpPbIX MpUBeAeHO B pasaene 5.9.1 a) Ilpunoxenns IL

HsrotoeneHue uin c6opka KOJJOHH MJIH 3KCTPaKLHOHHOTO 0060pynoBaHus.

KOJIOHHBI MJIH 3KCTpakHHOHHOEe 000pyZI0BaHHUE O3HAYalOT Te€ NPEAMETHI, ONMHCaHHE
KOTOpbIX NpUBEAEHO B paspenax 5.6.1, 5.6.2, 563, 565, 566, 567 u 568
Ilpunoxenus II.

H3roToBneHHe  pa3feNMTENbHBIX  COMEN  WIM  BHUXpeBbIX  TpyOOK st
a3poAMHaAMUYECKOrO oboraleHus.

PasmenutenbHpie CcOMJa WAM  BUXpeBble TpyOkM 1 ad9pOIUHAMMYECKOTO

oforaleHus O3HA4YalOT pasfieNuTeNbHble COMIAa M BUXpeBble TPYOKH, OmnMcaHue
KOTOPbIX NMPUBENEHO COOTBETCTBEHHO B pasaenax 5.5.1 u 5.5.2 lpunoxenus II.

HsrorosnenHe nid cbopka CHCTEM reHepaliv YpaHOBO# I1a3Mbl.

CucreMb! reHepalMy YpaHOBOM IIa3Mbl O3HA4YalOT CHCTEMbl Ul TeHepauuu
ypPaHOBOH Mna3Mbl, ONMMCaHUE KOTOPBIX npuBeneHo B pasaene 5.8.3 Ilpunoxenus II.

Hzrorosnenue LIMPKOHUEBBIX TPYO.

IInpxoHueBble TpyObl O3Ha4alOT TpyObl, OMMCAHUE KOTOPHIX MPUBENEHO B
pasnene 1.6 IIpunoxenus IL

TIpou3BOACTBO MK NOBBILIEHHE KAYeCTBa TAXKENON BOAb! UK AedTepus.

Tsxenas BOOa WIU medTepuii 03HAYAKOT AedTepUil, TsHkenyro Boay (OkcuA aedtepus)
1 moboe IOpyroe coelWHEeHHEe HEHTepHUs, B KOTOPOM OTHOLIEHHE 4HMCla aTOMOB
AeHTepUs K YMCITy aTOMOB Bonopoxa npesbiuraer 1:5000.




X1)

xif)

iii)

Xiv)

XV)

Hsrotoenenue rpadura siiepHON YUCTOThI.

'padut sanepHO# YUCTOTHI O3HAYAET IPadMT, yPOBEHb YHCTOTHI KOTOPOrO BHIILE, YEM
5 MMJLIMOHHBIX YacTeil GOPHOTO 3KBMBANIEHTA, a MIOTHOCTh Mpesbimaer 1,50 r/cm’,

H3rorosneHue KOHTEHHEPOB It OOMyYEHHOrO TOIUIHBA.

KonreiiHep ans o6ay4eHHOro TOIUIMBA O3HAYaeT €MKOCTb AJI MEPEBO3KH WHIH
XpaHeHusi OOJNyuyeHHOro TOMMBA, OOECNEeuUBAIOLIYI0 XUMHYECKYIO, TEIUIOBYI) H
paZHaLHOHHYIO 3alliMTY, a TaKXXe OTBOJA Tenua pacrajia BO BpeMsl MepeMelleHHs,
NepeBO3KH U XpaHEHHS.

H3roToBneHne peakTOPHBIX YIPaBIAOLIUX CTEPXKHEN.

PeakropHble yNpaBJsAKOIIME CTEPXHU O3HAHAOT CTEPXKHH, ONMUCAHHE KOTOPBIX
npusezeHo B pazzene 1.4 Ilpunoxenus I1.

HsroTtosneHue 6e30MacHbIX ¢ TOUKH 3PEHUS] KPUTUYHOCTH 6akoB U pe3epByapoB.

BesonacHble ¢ TOYKM 3pEHUS KPUTHYHOCTH OakM M pesepByapbl O3HA4aKOT Te
NpeaMETHI, ONMCaHUe KOTOPbIX NpUBeaAeHO B pasaenax 3.2 u 3.4 Ilpunoxenus II.

H3srorosneHue MauuH s py6ku o6aydeHHBIX TOMUIMBHBIX 3JIEMEHTOB.

Maumunbl ans pybky o6yueHHbIX TOMIMBHBIX 3JIEMEHTOB O3HAYal0T 00OpyNOBaHHE,
onucaHue kotoporo npuseacHo B pasaene 3.1 ITpunoxenns I1

CoopyxeHue ropsuux kamep.

ITopsune kaMepbl O3HAYalOT KaMepy WM COENMHEHHblEe MexJy co0oii Kamephl
06wHM 06LeMOM He MeHee 6 M°, CHaGKEHHble 3alKUTOM, paBHOH  WIH
npesbiiatoeil sxksuBajieHT 0,5 M 6eroHa mioTHOCTBIO 3,2 r/eM® wnu Gonee,
YKOMILJIEKTOBaHHbIe 000pyIOBaHHUEM ISl MIPOBENEHUs ONepaurii C HCTIOJb30BAHHEM
JOUCTaHLMOHHOTO YNpaBieHHs.




1.2.

IMPHUJIOXKEHHME 11

IMEPEYEHL COT'JTACOBAHHOI'O OBOPYIOBAHHMA ‘I/I HEAJEPHOI'O
MATEPHUAJIA JJUIA OTYETHOCTH Ob 3KCIIOPTE U UMIIOPTE B

COOTBETCTBUM CO CTATEEM 2.a.ix)

PeakTopsb! H peakTopHoe 000pyaoBaHue
KomMniekTHbIe siiepHble PeaKTOpbI

SAnepHble peakTOphl, crnocoOHbie paboTaTb B peXUME KOHTPOJHUPYEMOIA
CaMOIMOANEPKUBAOLICHCA LEMHON peakuuM HeNeHHs, MCKIIoHas peaKkTopbl
HyJIEBOW MOLLHOCTH, KOTOpPhIE OMpPEAENAIOTCS KAK pPEeaKTOpbl C MpPOEKTHLIM
MaKCMMaJIbHBIM  YPOBHEM TIPOM3BOJACTBA IUTYTOHHMS, HE IPEBBILIAIOLIUM
100 pamMoOB B roa.

[TOACHUTEJIbBHOE 3AMEYAHUE

"AnepHbiil peakTOp" B OCHOBHOM BIITIOHAET Y3JIbl, HAXOAALIMECH BHYTPHU KOpIyca
peakTopa WM HEMOCPENCTBEHHO MNpHMBIKAIOLIME K HeMy, o0OopyZoBaHue,
KOTOpO€ KOHTPOJIUPYET YPOBEHb MOLIHOCTH B aKTHBHOH 30HE, U KOMIIOHEHTHI,
KOTOpble OOBIYHO COJEPKaT TEMJOHOCHTENb MEePBOr0 KOHTYpPa aKTHBHOH 30HBI
peakTopa, HJIM BCTYMAIOT C HUM B HEMOCPEACTBEHHBIH KOHTAKT WJIH YNpPaBILSIFOT
HM.

He npennonaraercss MCKIIOYEHHE PEAKTOPOB, KOTOpbIe HaAJexalum obpazom
Mornu Obl MOABEPrHyThCS MOAHMGHMKALUMU AJST TNPOU3BOACTBA 3HAYUTENILHO
Gonbiero konudecrsa, 4eM 100 rpamMMOB mIyTOHUs B roa.  Peaktopsl,
NpeAHa3Ha4YeHHble Ui JUIMTENbHON 3KCIUlyaTalldd Ha 3HAYMTENbHBIX YPOBHSX
MOLIHOCTH, HE3aBUCHMO OT CTENEHHU UX BO3ZMOXKHOCTEH MPOM3BOACTBA MIIYTOHUS,
HE PaccMaTpUBAIOTCA Kak "peakTopbl HyNEBOH MOLWHOCTH".

PeakTopHble KOpNyca BHICOKOr0 AABJIeHHS

Merannuyeckne kopnyca B cOope MWJIM UX OCHOBHBIE HacTH 3aBOJCKOrO
M3rOTOBJIEHUs], KOTOpbIE CIELUANIbHO NpeIHa3HaYeHbl WX MOATOTOBJEHBI IS
pa3MeLIeHHUs B HUX aKTHBHO# 30Hb! AAEPHBIX PEAKTOPOB, KaK OHU OMpeneNieHbl B
nynkte 1.1. Bblmle, ¥ crnocoOHbie BbIAepXkUBaTL padouee pOaBlicHUe
TEIIOHOCHTEISI IEPBOr0 KOHTYpA.

IMTOACHUTEJIbHOE 3AMEYAHHUE

BepxHss IUIMTa KOPITyCa BBHICOKOTO JABJIEHHS PEAKTOpa OXBaThIBAETCS MyHKTOM
1.2 kxak OCHOBHas, 3aBOACKOIO M3rOTOBJIEHHMs, YacTb KOPIyCa BLICOKOIO
NaBJICHU.

BHyTpeHHHe yacTH peakTopa (HanpuMep, MOANEP>KHUBAIOLINE KONOHHBI U IMIHTbL
aKTUBHOH 30HBI M JPYrde BHYTPEHHHME HacCTH KOPITyCa, HAMpaBJAIOLIME TPYObI
IJI PeryJIMpYIOIIUX CTep>KHEH, TeIUloBble 3KpaHbl, NEPeropojkH, TPyOHbIe
pEelIEeTKH aKTMBHOI 30HBI, muacTuHbl auddy3opa u T.4.) 0OBIYHO MOCTABIAIOTCS
NOCTaBUIMKOM peakTopa. B HekoTOpbIx ciyyasx OnpenefeHHble BHYTPEHHHE
OMOpHBbIE KOMIIOHEHTBI BKJIOYAIOTCS B H3rOTOBJIEHHE KOPIyca BBLICOKOTO
NaBlieHHs. OTU NpeAMeThl ABISIOTCS AOCTATOYHO BaXKHBIMH C TOYKH 3PEHMS
0€30MacHOCTH M HANEXHOCTH 3KCIUTyaTaldH PeakTopoB (U CNENOBATENBHO, C



1.3.

1.4.

1.5.

1.6.

1.7.

TOYKH 3peHHs TapaHTHHHBIX OOA3aTeNbCTE M OTBETCTBEHHOCTH MNOCTaBLIMKA
peakTopa), 4yToObl MX MOCTaBKa BHE PaMOK OCHOBHOI'O COIJIALIEHHs1 O MOCTaBKe
caMoro peaxkropa He cTtana Obl 0ObIMHOH npakTHkoH. I103TOMY, XOTS OTHENbHAs
NOCTaBKa 3TUX YHHUKAJBHBIX, CMIELHAIbHO NMpeaHa3HaYeHHbIX U MOArOTOBIEHHBIX,
BAXHBbIX, KPYNHBIX M JOPOrOCTOSLIMX MNpeAMeTOB He oOs3atenbHo Oynper
paccMaTpuBaTBCs Kak BbIMajawlomias u3 cdepbl HHTEPECOB, Takoil crnocob
MOCTaBKH CUMUTAETCS] MAJIOBEPOSITHBIM.

MauuHbI AJ1 3arpy3KH H BBITPY3KH PEaKTOPHOr0 TOILJIMBA

MaHunynstopHoe  o0OpyAOBaHHE, CNELMANbHO  MNpEeOHa3HAYEeHHOE WU
NOATOTOBRJIEHHOE AJIS 3arpy3KU WM M3BJIEYEHUS TOIUIMBA M3 SAOEPHBIX PEAKTOPOB,
KaKk OHM ompepeneHbl B nyHKTe 1.1. Bbille, KOTOPOE MOKET HUCMOJbL3OBATHCS,
KOTAa peakTop HaxXOAMTCA MOJ Harpy3kod, unaM obnagaer TeXHUYECKMMH
BO3MOXHOCTSIMH AJI1 TOYHOTO MNO3MUMOHUPOBAHHMS MM OPHUEHTUPOBAHMA,
MO3BOJISIIOLIMMHU MPOBOAUTL HA OCTAHOBJIEHHOM PEaKTOpe CJOXHble paboThl MO
rieperpy3ke TOIUIMBA, NMPH KOTOPHIX OOBIMHO HEBO3MOXHBI HENOCPEACTBEHHOE
HabnoeHue UK NpsMo# AOCTYN K TOIJIMBY.

PeakTopHbIe yNpaBaIoIHe CTEPKHH

CrepxxHH, CrieLMabHO NpPEAHAa3HAYEHHbIE WU MOATOTOBJIEHHbBIE M YIPaBIEHHUs
CKOPOCTBIO PEaKLMH B SNCPHBIX PEAKTOPAX, KAK OHU OnpeneneHnl B MyHkTe 1.1.
BBILUE.

INOACHUTEJIbHOE 3AMEYAHUE

Cioza xe BKJIIOHAIOTCH, TOMMMO YacCTH, MOTJIOLLAIOILEil HEATPOHbI, ee OMOpHbIe
¥ NOABECHbIE KOHCTPYKLIMH, €CJIM MOCTaBKa MPOU3BOAUTCS Pa3feNbHO.

PeakTopHble TPYObl BHICOKOI0 AaBJICHHA

TpyObl, KOTOpBIE ChEUMaNbHO TNpeAHa3HaYeHbl MM TOATOTOBJIEHBl IS
pasMelleHHs B HUX TOIUIMBHBIX 2IEMEHTOB U TEIUIOHOCHTEISI EPBOrO KOHTYpa B
peakTopax, Kak OHH onpenesieHbl B myHkTe 1.1. Bblwe, npu paboueM gaBiieHHH,
npesbiaioiem 5,1 MIla (740 ¢pyHT/KB. mro¥M).

IlupxoHHeBbIe TPYObI

Tpybut wnu cbopku TpyO U3 METaNIMYECKOro LIMPKOHHS WJIM €ro CIUIaBOB, IO
Becy npeBbiLIatoiie 500 kr B TedeHue odoro 12-MecsiyHOro NepUoaa, KOTophIie
CNEeLMaNbHO TNpeAHa3HauYeHbl MM TMOATOTOBJIEHBI IJiA HCMOJB30BaHHA B
peakTopax, Kak OHU OmnpejeneHbl B MyHKTe 1.1, Bbllle, U B KOTOPBIX OTHOLUEHHE
no Becy radyHHs K LMPKOHMIO MeHbLIe yem]:500.

Hacocbl nepBoro KOHTypa TEIJIOHOCHTENs

Hacochl, cneuuanpHO npenHa3HauyeHHble MM MOATOTOBJEHHbIE AN
NOANEPKAaHUA LIMPKYSILMM  TEIUIOHOCHTENsl [epBOr0 KOHTypa  SAE€PHBIX
PEaKTOpPOB, Kak OHH OmpeaeneHb! B nyHkre 1.1. Boiwe.

I[MTOACHUTEJIbHOE 3AMEYAHHE

CneunanbHO npeaHa3Ha4YeHHbIE WM NMOATOTOBJIEHHbIE HACOChI MOTYT BKJIIOYATh
CJIOKHbBIE, YIUIOTHEHHbIE WJIH MHOTOKPaTHO YIUIOTHEHHbIE CHUCTEMbl IS
NpPEeAOTBPALIEHHs YTEYKH TEIUIOHOCUTENS MEPBOTO KOHTYpa, TepMETHYHbBIE
HAacoCcbl M HAacOChl C CHCTEMaMHM HHEPLHabHOH Macchl. JTO OMNpeneieHue



2.2

KacaeTrcss HAacoOCOB, aTTeCTOoBaHHbIX MNo kjnaccy NC-1 unM 3KBHBaJIEHTHBHIM
CTaHJapTam.

HespepHbie MaTepHaNbI AN PEAKTOPOB
JelTepHii U TAXKeNanA BOAA

Heiitepuii, Tsokenas Boga (okuch gaedtepus) M jmoboe apyroe coeanHeHHe
IeHTepusi, B KOTOPOM OTHOLUEHUE AEHTEepUs K aTOMaM BOJOpPOAa MpeBbIlaeT
1:5000, npenHa3HavyeHHblE AJI MCMOJB3OBAHUA B SJEPHBIX PEAKTOPax, Kak OHH
onpezeneHsl B MyHKTe 1.1. Bblllle, B KOJW4YeCTBaX, npesbiwarlinx 200 kr aTOMOB
aevitepus s moOOH OOHOW CTpaHbl-mofydaTens B TeueHWe mwoboro 12-
MECSIYHOTrO ME€PHOJA.

SInepHo-4yucToiii rpagur

I'padur, wuMeromuii CcTeneHb YUCTOTHI BBILIE S-MUJUIMOHHBIX GOpHOro
5KBHBAJIEHTA, C IUIOTHOCTBIO Gonbiue ueM 1,50 r/cm’, mpeaHa3HaueHHbIH s
MCrOJIb30BaHHs B IIEPHBIX PEAKTOPaX, KaK OHHW onpeaesieHsl B myHkTe 1.1 Bbile,
B KOMMYecTBax, npesbimarouux 3x10* kr (30 Merpuueckux ToHH) mns Mook
OZIHO# CTpaHbI-MOJIy4aTeNs B TeyeHue aoboro 12-Mecs4yHOro nepuona.

IMTPUMEYAHHE

Jns uenedl SKCIIOPTHOrO KOHTPOJsS MPAaBUTENLCTBO onpenenser, Oyoyr nu
3KCTOPTHBIE MapTMM COOTBETCTBYIOLErO BhbILIEYKa3aHHBIM XapaKTEPUCTHKaM
rpaduTa MCIONBL30BATHCS B SIEPHBIX pEaKTOpax.

YcranoBku Ana nepepaGoTrku  00JyHeHHBLIX TOMIHMBHBIX 3JIEMEHTOB H
obopysoBaHHE, CHELHANBHO MpeNHA3ZHAYEHHOE WJIH TNOATOTOBJIEHHOE IJISt
3TOro

BBOJHOE 3AMEYAHME

Ilpu nepepaborke o0ONyYyeHHOro sAmEPHOro TOIUIMBA NAYTOHHMA U ypaH
OTHENAIOTCSE OT BHICOKOAKTUBHBIX MPOAYKTOB HEJIEHUSI Y IPYrUX TPaHCYpaHOBBIX
aneMeHTOB.  Jlnd Takoro pasgeneHdss MOTYT HCMOJb30BAaThCA pPasjIMYHbIE
TeXHOJIOrHyeckue npoueccel. OnHako co BpeMeHem npouecc "Ilypekc" cran
Haubosiee pacrpOCTPaHEHHbIM W NpPHEMJIEMBIM. OTOT MPOLECC BKIJIKOYAET
pacTBopeHHe OOIYy4EHHOro sIOEepHOro TOIMUIMBA B a30THOH KHCIOTe C
NOCNENyIOIMM  BbIACTIEHHEM ypaHa, TIUIYTOHUA U TNPOAYKTOB  JENEHHUA
9KCTpakLMeit pacTBopuTeneM ¢ nomoibio TpubyTundocdara B OpraHHYeCKOM
pasbaBurerne.

Texnonoruyeckue nmnpouecchl Ha pa3iM4YHbIX ycraHoBkax Tuna "Ilypekc"
aHaJIOTMYHBbl M BKJIIOYAIOT. U3MeNbYeHHe OOJy4EeHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEeHHEe  TOIUIMBA,  3KCTPAKLMIO  pACTBOPDHTENEM M XpaHEHHe
TEXHOJIOTHYECKOH J>KMAKOCTH. Mosker umerbcs Taioke ofopyaoBaHue s
TEMNOBOH JEHHUTpPALMHM HUTpaTa ypaHa, KOHBEPCUMM HUTpPaTa ILUTYTOHHA B OKHCb
MM METAJ, a Taloke AJA 06paboTKH XKUAKHUX OTXOZOB, COAEPKALIUX MPOMYKTHI
AeJeHUs, 10 NoayveHus: GopMbl, MPUTOAHON I NMPOAOIDKUTENLHOIO XPaHEHUs
uiyn 3axopoHeHus. OJHaKO KOHKPETHblE THIbI M KOHUrypauus obopyaoBaHus,
BBIMOJIHAIOLIETO 3TH (QYHKLMM, MOTYT PasjiH4yaThbCs HA Pa3jMYHBIX YCTaHOBKax
tina "Ilypekc" no HeCKONbKkMM NpUYHMHAM, BKJIOMAA TUMBI U KOJHYECTBO
OoONy4EeHHOro  sAmepHOTO  TOMMBA,  Moajexaiiero  nepepaboTke, H
NpPEAnojiaraéMbli MPOLECC OCAXKAECHUSA W3BJICKAEMbIX MaTEpHaNoB, a TaKkke
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npuHUMnbl  obecrieyeHUss O€30MACHOCTH W TEXHHYECKOTO OOCTyXKHBaHHA,
[pUCYLIHE KOHCTPYKLMH AaHHOH OOCTaHOBKH.

"VcraHoBka Ans nepepaboTky oOiydYeHHBbIX TOIUIMBHBIX 3JIEMEHTOB" BKJIIOYAET
o6opyaoBaHHE U KOMIIOHEHTBI, KOTOpbIE OOBIYHO HAXONATCS B MPAMOM KOHTAKTe
¢ 0OayuyeHHBIM TOMIMBOM M OCHOBHBIMH TEXHOJOIHYECKUMH MNOTOKAMH
AJEPHOrO MaTrepuana U MPOAYKTOB AENEHHUs, U HENOCPEACTBEHHO YNPaBISAIOT
UMM

3TH mnpouecchl, BKJIOHYAs TMOJHbIE CHUCTEMBl IUIA KOHBEPCHM IUTYyTOHMS H
IIPOM3BOACTBA METAJUIMYECKOTO MUIYTOHHUA, MOTYT ObITh HAEHTUPULIMPOBAHBI MO
MepaM, TNpPUHUMAEeMbIM JNA TNpedOTBpallleHUss OMacHOCTeil B CBA3M C
KPUTHYHOCTBIO (Hampumep, MepamH, CBSI3aHHBIMU C reoMeTpueii), obnyueHueM
(HanpuMep, myTeM 3alUThI OT OOJNYUEHHs) U TOKCUYHOCTBIO (HanmpuMep, MepamMu
Mo yAep>KaHHIO).

IMpenMersl 00OpymOBaHMs, Ha KOTOpblE, KaK CYHTAETCH, PacClpOCTPaHAETCs
3HayeHdHe ¢pasbl "M oOOpyAOBaHME, CHELMANbHO MpPEeAHA3HAYEHHOE WM
noAroToBjieHHoe" 1y rnepepaboTky OOMYyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIFOYAIOT!

Mamunb! aa8 pyOKH 00/1y4€HHBIX TOILIHBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHME

310 000pyAOBaHHE HCIOJB3YETCS IUIs BCKPBITHS OOOJIOYKH TOIUIMBA C LIEJbIO
MOCJEAYIOLIEro pacTBOPeHUs 00yueHHOro saepHoro Marepuana. Kak npaBuio,
MCIIOJIb3YIOTCS CIELMaNbHO MpeAHa3HaueHHble, CKOHCTPYHUPOBaHHbIE N pyOKH
MeTa/ia yCTpPOHCTBa, XOTA MOXET HCIOJNb30BaTbCsd UM 0Oojiee COBepLUEHHOE
o0opynoBaHHe, HATIPUMED JIa3ephbl.

JMCTaHUMOHHO ynpasisemMoe 000pyA0BaHHUE, CMIELMAIBHO NpeIHa3HaYeHHOEe WIH
MOATOTOBJIEHHOE JUIA MCIOJIb30BAHMS Ha YCTAaHOBKe MO nepepaboTke, Kak OHa
ompeneneHa Bbille, AN pe3kH, pyOku HIM Hape3skd CcOOpOK, Iy4KOB HIIH
cTepkHel 06y4eHHOro iAepHOro TOIUINBA,

JucconbBepsbl
BBOJIHOE 3AMEYAHHME

B nucconbBepbl 0OBIYHO MOCTYNaeT u3MeNbueHHOe oTpaboTasiuee TomnusBo. B
3TUX O€30MacHBIX ¢ TOYKM 3pEeHHs KPUTHYHOCTH pe3epByapax OOJyueHHBIH
AZIEPHBIH MaTepuan pacTBOPSETCS B a30THOH KUCIOTe, U OCTaroliuecs 0Ope3ku
000J104eK BLIBOAATCS M3 TEXHOJNOMMYECKOTO MOTOKA.

Be3onacHele C TOYKM 3pEeHUs KPHUTUYHOCTU pe3epByapbl (HampuMep, Majoro
AvameTpa, KOJIBLEBBIE MM NPAMOYroJibHble pe3epByapbl), CIELHMAIbHO
npeaHa3sHa4YeHHbIE WM MOATOTOBNEHHBbIE AJ MCMONB30BAHUA HA YCTAHOBKE MO
nepepaboTke, Kak OHW ONpeAeNeHbl BbIllE, AJid PAacCTBOPEHHUA OOIYuEHHOTro
AZIGPHOTO  TOIUTMBA,  KOTOpble  CHOCOOHBI  BBIAEPXKMBATE  TOPSAYYIO,
BBICOKOKOPPO3HOHHYIO JKMAKOCT M MOTYT JAMCTaHLMOHHO 3arpyxaTbCsi H
TEeXHUYECKH 0OCITyKUBATHC.
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JKCTPaKTOPBI H 000PYA0BAHME AJIA IKCTPAKIIHH PACTBOPHUTEIEM
BBOJHOE 3AMEYAHUE

B 3KCTpakTOphI C pacCTBOPHUTENEM MOCTYNAET Kak pacTBOp OOJNy4EHHOro TOTUIMBa
M3 JIMCCOJIbBEPOB, TaK M OpPraHWHYeckuil pacTBOp, C MOMOLUBID KOTOPOro
pasnensoTCs ypaH, MUIyTOHHH M nponmykthl geneHus.  O6opynoBaHue ns
3KCTPAKLUMH PAaCTBOPHUTENEM OOBIUHO KOHCTPYHPYETCS TakWM oOpa3oMm, 4TOObI
OHO YIOBJIETBOPSJIO XECTKHMM 3KCIUTyaTallUOHHBIM TpeOOBaHHSM, TakMM, Kak
IUIMTENBHBIR  CpOK  CiyxObl 0€3 TeXHHYECKOro OOCHY>XKMBaHUA MJIH Jierkas
3aMEHSEMOCTb, NMPOCTOTa B JKCMIyaTallM¥ M YNpaBJEeHHM, a Takxke I'MOKOCTb B
OTHOUIEHHH U3MEHEHHS MapaMeTPOoB MpoLecca.

CneuuanbHO mnpendHa3Ha4YeHHblE WM  TONrOTOBJIEHHBIE 3KCTPAKTOPbl C
pacTBOpHMTENieM, TaKHe, Kak Hacajo4Hble HIIH MYJbCALHUOHHBIE KOJIOHHBI,
CMECHUTEJIbHO-OTCTOMHHbBIE anmapaTbl HIH LEHTPOOEXKHbIE KOHTAKTHBIE almnapaThl
IUIA  MCIIOJIb30OBAHUS Ha YCTAaHOBKE MO 00paboTke 0OJy4eHHOTO TOIUIMBA.
DKCTPAaKTOPbI C PACTBOPUTENEM HOJIXKHBI OBITb YCTOHUMBBI K KOPPO3HOHHOMY
BO3IEHCTBUIO a30THOH KHUCJIOTBL  ODKCTPakTOpbl C pacTBOpHTENEM OOBIYMHO
M3TOTaBJIMBAIOTCS C COONMIOIEHHEM YPE3BbIMAHO BLICOKHX TpeOoBaHuil (BKIIOUas
NpUMEHEHHEe CrELMaNbHBIX METONOB CBapkH, MHCNekuui, obecnedeHue u
KOHTPOJIb KauyeCcTBA) M3 MaJOyIJIEPOAUCTBIX HEPXKABEIOUIMX CTajeil, THTaHa,
LUUPKOHHSI UK IPYTHX BBICOKOKA4ECTBEHHBIX MaTEPHANOB,

XuMH4ecKHe pe3epByaphbl AJIA BbIAePKUBAHHA HJIH XPAHEHHS
BBOJHOE 3AMEYAHHE

Ha »stame skcrpakuuu  pacTBopuTeneM oOpa3syloTCs TPH  OCHOBHBIX
TEXHOJOIMYECKUX IOTOKA XHAKOCTH. PesepByapbl I BblOep>XUBaHHS HIIH
XpaHeHHs MCTOJB3YIOTCA B HajbHeiileit oOpaboTke BCex Tpex MOTOKOB
clenyromuM obpasom:

a)  pacTBOP YMCTOrO a30THOKHCIIOrO ypaHa KOHUEHTPHPYETCS BblMapUBaHHEM
1 MPOMCXOAHUT NMPOLECC AEHUTPALIMHU, Te OH NMpeBpallaeTcs B OKCUA ypaHa.
3TOT OKCHUA MOBTOPHO MCIMONB3YeTCs B IZIEPHOM TOIUTMBHOM LIMKNE;

b)  pacTBOp BBLICOKOAKTHBHBIX MPOAYKTOB A€NEeHHs OObIYHO KOHLEHTPHUpPYeTCs
BBIMAPUBAHHEM W XPAHUTCS B BUAE KOHLEHTPUPOBAHHOMN KHUAKOCTH. ITOT
KOHLIEHTPAaT MOXE€T BIOCIEACTBUH TMPOHTH BbIMAapUBaHHE HJIM ObITh
npeobpa3oBaH B popMy, MIPUTOAHYIO A XpaHEHHS HJIH 3aXOPOHEHHUS,

C) pacTBOp YMCTOrO HMTpaTa IUTyTOHHS KOHLEHTPHUPYETCS U XPAHUTCA MO
NIOCTYIUIEHHsI Ha JajbHeilluMe STanbl TEXHOJOTHYeckoro mpouecca. B
YaCTHOCTH, pe3epBYyapbl Ui BbIASPKUBAHMA MJIM XPaHEHHA PacTBOPOB
TUTYTOHHS KOHCTPYMPYIOTCH TaKMM 00pa3oM, u4ToObl H30exaTb CBA3aHHBIX
C KPMTHYHOCTBIO Mpo0jeM, BO3HUKAIOIIMX B pPe3ylbTaTe HM3MEHEHHiH B
KOHLEHTpalUMH UK GopMe TaHHOrO NMOTOKa.

CneunanpHO npelHa3HauYeHHble WM TOATOTOBJIEHHbIE pe3epByapbl  Juis
BRIICPXKMBAHHUSL WIM XpPaHEHWUs [N MCMOJb30BaHMA Ha YCTaAHOBKE IO
nepepaboTke o6nyd4eHHOro TomnuBa. PesepByapbl AN BbLAEPXHBAHHA MU
XPaHEHUs! JIOJDKHBI OBbITh YCTOIYMBBI K KOPPOSMOHHOMY BO3AEHCTBUIO a30THOI
KHCNOTBI. PezepByapbt s BbigepKMBaHHA WIM  XpaHEHMs  OOBIYHO
M3rOTaBIMBAIOTCS U3 TaKMX MaTEpPHAJIOB, KaK MaJIOyrlepOaMCThIE HEpPXKaBerLHe
CTany, TUTaH WIM LUMPKOHHUH WM JIpyrde€ BbICOKOKauY€CTBEHHbIE MaTEpHAabI.
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PesepByapbt ns BBIIEPXKUBAHHMS WIIM XPaHEHHsi MOTYT OBbITb CKOHCTPYMPOBaHBbI
TakuM 00pa3oM, 4YTOOBI MX SKCIUIyaTauuss M TEXHHYECKOE OOCITy>KMBaHHE
NPOM3BOJMINCE AMCTAHUMOHHO, W MOIYT WUMETh CIEAylollue OCODEHHOCTH C
TOYKHU 3PEHUsI KOHTPOJIS 32 SAEPHON KPUTHYHOCTBIO:

1) OopHBIN 3KBMBAJEHT CTEHOK WM BHYTPEHHHUX KOHCTPYKLMii paBeH IO
MeHbLueit Mepe 2%, nubo

2) UWIMHAPUYECKHE pe3epByapbl UMEIOT MakCUMalbHbIH guamerp 175 mm (7
nroimoB), nubo

3)  OpSIMOYroJibHbIA UM KOJbLUEBOH pe3epByap UMEET MAKCHMAJIbHYIO LIMPUHY
75 mm (3 moiima).

Cucrema KOHBEpCHH HUTPATA MJIYTOHHS B OKCHA
BBOJHOE 3AMEYAHHE

Ha 6osbinuHCTBE YCTaHOBOK MO nepepaboTke 3TOT KOHEUHbIH NPOLIECC BIUIOYAET
KOHBEPCHIO PacTBOPAa HMUTPATa IUIYTOHMS B JBYOKMCb IUTyTOHMA. B uwmcno
OCHOBHBIX OINepauli 3TOro Mmpouecca BXOIAT: XPaHEHHE U KOPPEKTHPOBKA
MCXOAHOrO TEXHOJIOTHYECKOro MaTepualia, OCaxkIeHHe U pa3feNeHHe TBepaoH M
kupkoit  ¢asel, mnpokanuBaHue, oOpalieHHe C TNPOAYKTOM, BEHTHIIALMS,
ofpaiueHue ¢ OTXOAAMH U YNPaBJIEHHE TPOLIECCOM.

3aMKHyTblE CUCTEMBI, CHIELHAIBHO MPEeIHa3HAYEHHbIE WM MOATOTOBJIEHHbIE IS
KOHBEPCHH HUTPATA IUTYTOHUS B OKCUA TUIYTOHHSI, B Y4ACTHOCTH, 000pyAOBaHHbIE
TakuM 00pa3oM, uTobbl u3bexkaTh JOCTHXKEHHA KPUTHUHOCTH U paaualiMOHHBIX
s3pdexkToB, a TaKKe CBECTH K MHUHHUMYMY OMNAaCHOCTH, CBs3aHHbIE C
TOKCHUYHOCTBIO.

CucTeMa KOHBEPCHH OKCHAA MJIYTOHHMSA B METAJLI
BBOJHOE 3AMEYAHHE

3TOT npouecc, KOTOPblii MOxeT ObITb CBs3aH C YCTAaHOBKOH 1o mepepafoTke,
BIUJIIOYAaeT (TOpPUPOBAaHME ABYOKHUCH IUIYTOHMA, OOBIMHO € NpHUMEHEHUEM
BBICOKOAKTHBHOIO (TOpPUCTOrOo BOAOpOAAa, C LEAbIO MoiydeHus ¢ropuna
MIYTOHHUs, KOTOPbIi  BMOCNEACTBUM  BOCCTaHABIMBAETCA C  MOMOLIBIO
METAJUIMYECKOrO KaJbLMA BBICOKOH YMCTOTHI 1O MOJNYYEHUS METAJNIMYECKOro
MAYTOHUA M (ropuaa KanbUMsA B BUAE LINAaKa. B 4HCIO OCHOBHBIX Omnepauuit
JaHHOTO npouecca BXOAAT.  (dTopupoBaHue (Hampumep, C TNPUMEHEHHUEM
obopynoBaHus, copepxaulero OmaropoiHble MeTaulbl HIM  3allHLIEHHOrO
TMOKPbITUEM M3 HHX), BOCCTAaHOBJIeHHE MeTana (HanpuMmep, C MPUMEHEHHEM
KepaMHYECKHX THIJIeH), BOCCTAaHOBJEHHMe LInaka, obpalleHHe C MpPOAYKTOM,
BEHTUIIALMSA, OOpallileHHe C OTXOAaMH U YIpaBJieHHe NPOLECCOM.

3aMKHyTblE CHCTEMBI, CMeLHaIbHO MpeAHa3HaueHHble WM MOATOTOBJEHHbIE s
MPOM3BOACTBA METAJNIMHYECKOTO MUIYTOHHS, B YaCTHOCTH, 0OOpYIOBaHHbIE TAKHM
obpazom, uToObl H30eXaTb MOCTHXKEHHUS KPHUTHYHOCTM M PafHaLMOHHBIX
3pdexToB, a TaKkKe CBECTM K MHHHMYMy OIaCHOCTH, CBsi3aHHbIE C
TOKCHUYHOCTBIO.
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YCTAHOBKH il H3rOTOBJICHHA TOMJIHBHBIX 3JIEMEHTOB

"VCcTaHOBKAa  IJIA  HU3TOTOBJIEHUST  TOIUIMBHBIX  3JIEMEHTOB" BKJIFOYaeT
o6opynoBaHHe:

a) KOTOpoe OObIMHO HAaxXOAUTCHA B  HENOCPEACTBEHHOM  KOHTaKTe C
TEXHOJNIOTMYECKHM TOTOKOM SIEPHOTO Marepualia WJIH HeIOCPEICTBEHHO
obpabarbiBaeT €ro, MM K€ YNpaBiseT UM, UJIH,

b) KkOTOpOE repMeTU3UpYeT AAEPHBIH MaTepuan BHYTPH 000IOUKH.

YcTaHOBKHM Uil pa3fesieHHsl M3OTONOB YypaHa H o0opyaoBaHHe, Kpome
AHAJIMTHYECKHX  npHOOpoB, cHeHHANbHO  MNpeAHA3HAYeHHOe  HJH
NOATOTOBJIEHHOE JJIsI 3TOT0

Ipenmersl o6opymoBaHHMA, Ha KOTOpbIE, KaKk CYMTAeTCH, PaCHPOCTPAHAETCH
3HauyeHue Ppassl "06opynoBaHHE, KPOME aHATUTHYECKHX NPHOOPOB, CrieLMalIbHO
npeqHa3HaYeHHOE MM TMOATOTOBJIEHHOE" IJIsi pasfeNleHHss M30TOMOB YpaHa,
BKJIIOYAIOT B cebs:

I'azoBble ueHTPHPYrH H  y3Ibl H  KOMMOHEHTBbI,  CHNELHAJLHO
NpeAHA3HAYEHHBbIE HJH MOATOTOBJIEHHBbIE [JA HCMOJbL30BAHHA B ra3oBbIX
ueHTpudyrax

BBOJHOE 3AMEYAHHE

['azoBasi ueHTpudyra oOBIYHO COCTOMT M3 TOHKOCTEHHOTro(bIX) LMIHHApPA(OB)
auamerpoM ot 75 MM (3 mwoiimMa) 1o 400 mMm (16 nr0HMOB) C BepTMKAIbHOH
LEHTPaibHOH OCbiO, KOTOpHIi(€) nomeuieH(bl) B BaKyym M Bpawaercs(xoTcs) ¢
BBICOKOM OKpYHO# CkopocThio nopsiaka 300 M/c unu 6onee. J{nA JOCTHIKEHHS
OOoNbIIOH CKOPOCTH KOHCTPYKLIMOHHbBIE MaTEPHAJIbl BPALIAIOLIUXCA KOMIIOHEHTOB
IOOJDKHbI MMETb BBICOKOE 3HAYeHHE OTHOWIEHMA INPOYHOCTH K IUIOTHOCTH, a
poTopHass cOopka M, ClEAOBAaTENbHO, OTAENbHbIE €€ KOMIOHEHTbI AOJIKHbI
M3TOTOBJIATBCA C BBICOKOH CTEMEHbIO TOYHOCTH, uTOOBl pasdamaHc Obin
MUHUMaNbHBIM. B oTnuuue ot apyrux ueHTpudyr rasosas ueHTpudyra ans
oboramenyss ypaHa HMeeT BHYTPM POTOPHOH KaMepbl Bpalarowyrocs(uecs)
neperopoaxy(y) B $opMe AHCKA U HEMOABHXKHYIO CUCTEMY MOJaYd H OTBOAA rasa
UF6, cocrosuiylo MO MeHblued Mepe H3 Tpex OTAENbHbIX KAaHAJOB, ABa M3
KOTOPBIX COEQMHEHBl C JIOMAaTKaMM, OTXOAALIMMH OT OCH poTopa K
nepudepuitHoH yacTH pOTOpPHOH kaMepbl. B BakyyMe HaxoauTcs Takxke psi
BOXHBIX HEBPALIAIOLIMXCA JJIEMEHTOB, KOTOpble, XOTA M HMEKT 0cobyro
KOHCTPYKLHIO, HE CJIOXKHBI B M3TOTOBJIEHHH M HE H3TOTOBJIIIOTCS M3 YHUKAIBbHbIX
MmarepuanoB. LleHTpudykHast ycTaHOBKa, OAHaKko, Tpebyer Gonblioro uucna
3TMX KOMIIOHEHTOB, TaK YTO HX KOJHMYECTBO MOXET CIYXHTb BaXXHBIM
MHAHKAaTOPOM KOHEYHOTO MCMOJIb30BaHHS.

Bpamaromnecs KOMNOHEHTHI
a)  IlonHble poTopHble COOPKH:

TOHKOCTEHHbIE LMIMHAPHI WIIH PAA COEAMHEHHBIX MeXAy cO0O0H TOHKOCTEHHbIX
LMJIHHAPOB, H3TOTOBIEHHBIX H3 OAHOrO MM Oojiee MaTepHajoB C BHICOKHM
3HAYEHHEM  OTHOWIEHMs NPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
TITOACHUTEJIbBHOM 3AMEYAHHMM x HacrosimeMmy pasaeny. CoeauHenue
LIWJTHHAPOB My COOO0M OCYLUECTBIAETCA NPU NMOMOLIH THOKHX CHIBQOHOB MK
Kojiel, omnucaHHbIXx B 4vacth 5.1.1. c¢) Huxe.  CobpaHHbIi POTOp HMeeT



BHYTpeHHIOIO(HE) neperopoaky(M) M KOHUEBbIE Y3Jibl, OMHCAHHBIE B YaCTsX
5.1.1.d) u e) nmxe. OnHako nosiHass cOopka MOXeT ObITh MOCTaBJIeHa 3aKa34UKY
B YaCTH4YHO COOpaHHOM BHIE.

b)  Potophbie TpyObL:

CrneunajibHO NpeAHa3HaYeHHbIE HIIN MOATOTOBJIEHHbIE TOHKOCTEHHbIE LIMJIMHAPbI
¢ TonuuHOM creHku 12 mm (0,50 moiima) unu Menee, auamerpoM ot 75 mMm (3
moiiMa) 1o 400 MM (16 mI0OMMOB), HM3rOTOBJIEHHbIE M3 OAHOrO MM Oojee
MaTepHaJIOB, MIMEIOLINX BBICOKOE 3HAYEHHE OTHOLIEHUS NPOYHOCTH K IJIOTHOCTH,
ykazaHuHbix B [IOACHUTEJIBHOM 3AMEYAHMH k HacTosilieMy pasaeny.

¢)  Kosabua unm cunbdoHs:

KoMnoneHnTsl, CneuHalbHO TpeAHa3HAYEeHHbI€ WM TMOATOTOBJIEHHbIE S
CO3AaHMs MECTHOH Omopbl Ui POTOPHOH TpPYObl MM COEAMHEHHS psAna
poropHbix Tpyd. CunbdoHbl npeacraBnsoT cob0it KOPOTKHE UMIMHAPHL C
ToNuHOM creHku 3 mMm (0,125 mroiima) unm Menee, aquamerpoM ot 75 MM (3
nwoiiMa) 10 400 mM (16 nr0iiMOB), UMEIOLMX OOWH rOQp M M3TOTOBJIEHHBIE U3
OJHOTO U3 MaTepHaJlOB, UMEIOLUX BBICOKOE 3Ha4eHHe OTHOLIEHUS MPOYHOCTH K
nnotHocTH, ykasauHbix B [IOACHUTEJILHOM 3AMEYAHHH k nactosiieMy
pasneny.

d)  Ileperopoamkm:

KomnoHeHTsl B ¢opme aucka auamerpoM ot 75 MM go 400 mm (ot 3 mo
16 n0itMOB), CcneuMajbHO NpedHa3HaYeHHble WIM [OATOTOBJIEHHbIE A
YCTAaHOBKH BHYTPM POTOPHOH TpyObl LEHTpUOYrH C LENbI0 HW30JHPOBAaTh
BBINYCKHYIO KaMmepy OT [JIaBHOM pa3felMTEIbHOM KaMepbl M B HEKOTOPBIX
cnydasix Ans  yaydwieHuss  UMpkynsuuM  rasa  UF6  BHytpu  rnaBHO#M
pasOeNHUTENbHOM KaMepbl POTOPHOIT TPYObI M H3rOTOBJIEHHBIE M3 OJHOTO M3
MaTepuajIoB, UMEKOLLMX BBICOKOE 3Ha4€HHE OTHOLUEHHS MPOYHOCTH K MJIOTHOCTH,
ykaszaHHbIx B [IOSSCHUTEJIBHOM 3AMEYAHUMH k HacTosueMy pasaeny.

e)  BepxHue/HWXHHE KPBILIKHU:

KomnoHenTsl B ¢opMe aucka auvamerpoMm ot 75 mm (3 moiima) go 400 mMm
(16 nioiiMOB), CrneUHaNbHO TNpeNHa3Ha4YeHHble WM MNOATOTOBJIEHHBIE TaKHUM
0o6pazoM, 4TOOBI TOYHO COOTBETCTBOBATH AUaMETPY KOHLOB POTOPHOH TpyOb! M
bnaronaps sToMy yaepxusate UF6 BHyTpH ee. 3TH KOMNOHEHTBI UCMOJb3YIOTCS
s Toro, ytoObl MOAAEPXKUBaTh, YAEPKUBaTb WM colepXath B cebe kak
COCTaBHYIO 4aCThb 3JIEMEHTBHI BEPXHEro NOALIMITHMKA (BEPXHsA KpPbILIKA) HIIH
CIyXUTb B  KayeCTBe Hecylled 4acTH  BpAlUAIOIIMXCH  3JIEMEHTOB
SNIEKTPOABUraTeNss U 3JIEMEHTOB HW)KHEro MOAIIMNHUKA (HIXKHAA KPBILIKA), U
M3rOTOBJIAIOTC W3 OJHOTO M3 MAaTepPUajiOB, HMMEIOLIMX BBLICOKOE 3HAa4YeHHe
OTHOIUEHUS NPOYHOCTH K TUIOTHOCTH, ykasaHHbX B IIOSICHUTEJIbHOM
3AMEYAHMWH k HacTOsALLEMY pa3zeny.

MOACHUTEJIbHOE 3AMEYAHUE

Jnist  BpawaroiMXcs KOMIOHEHTOB LEeHTpU(dYr MCHONB3YIOTCS —ClIeayroLIHe
MaTrepHuaibl:

a) MAapTEHCUTHOCTApelollMe CTajli, HMMeIIIHe MaKCUMAaJbHbI  mpeaen
MPOYHOCTH Ha pacTsikeHne 2,05 x 10° H/m* (300 000 dyuT/kB. moiiM) WM
bosee;
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b) amOMUHHEBBIE CIUIABBI, MMEIOIHE MAKCHMAJbHbIA Mpeaen MPOYHOCTH Ha
2 o
pactsixenue 0,46 x 10° H/m® (67 000 dyuT/kB. moiim) unu Goee;

C) BOJIOKHUCTbIE (1uTenonobHbIe) MaTepHabl, NPUTrOAHbIE hil) ¢
MCIOJIL30BAHUA B KOMIIO3HUTHBIX CTPYKTYpax M MMeIoLIMe 3Ha4YEeHHUs YIOEeJbHOrO
Momyns ympyrocti 12,3x 10°M unm 6onee M MaKCHMalbHOrO YOebHOrO
npeAena MpPOYHOCTH Ha pacTskeHue 0,3 x 10° unn Gonee M MAaKCHMAJBHOTO
yIOeNnbHOro TIipeena MNpPOYHOCTH Ha pactsxkeHue 0,3 x 10° M wm Gonee
("ymenbHblit Moayne ynpyroctu" - 3to Moaynb FOura B H/M®, nenenHblii Ha
yaenbHblit Bec B H/M’, "MakCMManbHbIi yAenbHeIA Npenen NMpPOYHOCTH Ha
pacTsXeHHe" - 9TO MaKCMMANbHBIH NpelieN MPOYHOCTH Ha pacTskeHHe B H/MY
JIeNeHHBIH Ha YaenbHbIi pec B H/M’.

CraTHyecKkHe KOMIMOHEHTDbI
a) ITomwWnHUKH C MarHUTHOI NOABECKO:

CneunanbHO npeaHa3HaueHHblE WIIH MOATrOTOBJIEHHbIE NMOALIMIHHUKOBBIE Y3IBI,
COCTOsILIME W3 KOJIbLEBOTO MarHuTa, nojseiieHHoro B oboiime, coxepkateit
nemndupyromyto cpexy. OboiiMa usrorosnsiercs us croiikoro k UFs MaTepuana
(cm. IIOAACHUTEJIBHOE 3AMEYAHUE « pasgeny 5.2.). Maruur coeauHsercs
C TOJIOCHBIM HaKOHEYHUKOM WJIH BTOPbIM MarHMTOM, YCTaHOBJIEHHBIM Ha
BepxHei KpbllIKe, ONMUCAHHOM B paszaene 5.1.1. e). Maruut Moxer umers popMy
KOJbLA C COOTHOLUEHHEM MeXAy BHEUIHUM M BHYTPEHHHM IHaMETpPaMH,
MEHBILIUM WM paBHbIM 1,6:1. MarHut Moxer umerb ¢opmy, obecneynBaroLLyro
HavanbHylo nponnuaemocts 0,15 I'n/m (120 000 egunuy CI'C) unu Gonee, unu
OCTaTO4HY0 HaMarHH4eHHOCTb 98,5% unu Gonee, unu npousBeneHHEe UHIYKUMH
Ha MaKCHMaJbHYIO HanpsDkeHHOCTb nons Gonee 80 kIi/m® (107 I'c.3). Kpome
OOBIYHBIX CBOWMCTB MaTepHana, HeOOXOAMMBIM NpeABAPUTENLHEIM YCIOBHEM
SIBJIAETC OrPaHU4YeHHe O4eHb ManbIMH jgonyckamu (MeHee 0,1 mm unu 0,004
aroiiMa), OTKJIOHEHHS MarHUTHBIX oOcCeif OT TreoMeTpUYECKHX Ocei WM
obecnevenne 0co60it rOMOT€HHOCTH MaTepHalla MarHuTa.

b) TINomwunuukw/ nemndepst:

CneunaspHO  TNpeAHa3HAYEHHbIE  MJIM  MOATOTOBJIEHHbIE  MOJALIMITHHKH,
colepxkaiide y3el OCb/YIUIOTHMTENbHOE KOJBLO, CMOHTHPOBaHHBIA Ha
nemndepe. Ocb 06bIuHO Npencrapiser coboii Ban U3 3akaNeHHON CTalH ¢ OXHUM
KOHLOM B ¢opme nonycdepel, U CO CPEACTBAMH MOACOEAMHEHHS K HHXKHEH
KpblLIKe, onucaHHoi B paszaene 5.1.1. e), Ha apyroM. Baun, onHako, MoxeT ObITh
COEOUHEH C TUAPOJMHAMHUYECKUM moAwHnHUkoM. Konbuo umeer ¢opmy
Tabnerku ¢ monycdepuyeckum yriaybneHHeM Ha OAHON MOBEPXHOCTH. ITH
KOMITIOHEHTBI YaCTO MOCTABJAITCA OTAENBHO OT AeMndepa.

¢)  MonekysspHble HaCOCHI:

CneunanbHO  npenHa3HaYeHHbIE WM TMOATOTOBJIEHHBIE  LMWJIHHADHL €
BBITOYEHHBIMH MJM BbIJABIEHHbIMM BHYTPH CHHpalNbHBIMU KaHaBKAMU M C
BBICBEPJICHHBIMH BHYTPH OTBEPCTHAMH. THMOBBIMH pa3sMepaMH SBJIAIOTCA
clenylollMe:  BHYTpeHHMH auaMerp ot 75 mm (3 moiima) mno 400 mm
(16 moiimoB), Tomuuna creHku 10 mm (0,4 moiiMa) unu Oonee, ¢ INIUHOM,
paBHO!t auamerpy wnu Gonbite. KaHaBkd OOBIMHO HMEIOT NPAMOYroJibHOE
nonepeyuHoe ceuenue u raybuHy 2 mm (0,08 mroiima) unu bonee.
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d)  Crarops! nBurarenei:

CneuuanbHO TMNpeaHa3HaY€HHbIE MJM MOJArOTOBJIEHHbIE CTaTOPbl KOJBbLEBOIA
dopMbl 111 BBICOKOCKOPOCTHBIX ~ MHOTrOQa3HbIX THCTEPE3MCHBIX (I
PEaKTHBHBIX) 3JIEKTPOJBUraTeell NepeMEeHHOro TOka Uil CHHXPOHHOI# paboThl B
yCJIOBUSIX Bakyyma B Avana3oHe 9actoT 600-2000 I'y u B quana3soHe MOLHOCTER
50-1000 BA. Cratopsl cocTosaT M3 MHOrogasHex 0OMOTOK Ha MHOTOCIONHOM
KEJIE3HOM CEPACYHHKE C HU3KUMH MOTEPAMH, COCTABJIEHHOM U3 TOHKUX IUIACTHH,
o6b1uHO ToMuKMHOM 2,0 MM (0,08 mroitmMa) UM MeHee.

e) Kopnyca/mpuemuuku uentpudyru

KoMnNoOHeHThI, cneunanbHO NpefHa3Ha4YeHHbE MJIM MOATOTOBJIEHHBIE IS
pasMelieHHss B HUX cOopku poTopHOi TpyOwl rasoBoii uenrpudyru. Kopmyc
COCTOMT M3 JKECTKOr0 LUMJIMHApPA € TOJMHON cTeHkH a0 30 mm (1,2 mroiima) ¢
NPEeUU3HOHHO 00paboTaHHBIMM KOHLAMH U YCTaHOBKH MOALIMIHHUKOB MU C
ONHUM WM HECKOJNbKUMH (naHuaMu ans MoHTaxa. OO6paboTaHHble KOHLbI
napajenbHbl ApYr APYry W NEpNeHAMKYJIAPHbI NPOAOJBLHOH OCH LMJIMHAPA B
npeaenax 0,05 rpagyca unu menee. Kopmyc Moxer Taioke npeactaBisth coboi
KOHCTPYKLHIO SYEHCTOro THMa JUIA pa3MELIEHHs B HEM HECKOJbKUX POTOPHBIX
Tpy6. Kopnyca usrorasnusarwoTcs 13 Mateprainos, kopposuectoiikux k UFs, unu
3aLIMLIAIOTCS MOKPLITHEM U3 TAKHX MAaTepHaJIOB.

f)  JloByuuku:

CneuuanbHO npeaHa3Ha4deHHblE MWIM MOATOTOBJEHHbIE TPYOKHM BHYTPEHHHM
auamerpoM 10 12 mm (0,5 mroiima) ans ussnedeHus raza UFs u3 poropHoit TpyOsr
no Meroay TpyOku ITuto (T.e. C OTBEPCTHEM, HAMpPABJIEHHBIM Ha KPYrOBOii MOTOK
raza B poTOpHOil Tpybe, K mpuMepy, MOCPEACTBOM HM3rHba KOHL@A pagMajibHO
pacnoyioXeHHOH TpyOKH), KOTOpbIe MOXKHO NMPHUKPENHTD K LIEHTPAJIbHOH CUCTEME
u3BJIeYyeHHs raza. TpyOku M3roToBieHb! U3 MAaTEPHANIOB, KOPPO3HECTOMKHX K
UFs, wiu 3a1muaoTes NOKPhITHEM U3 TAKHX MAaTEPHAIOB.

CneuuanbHO mnpeaHa3HAYeHHble WM MOATOTOBJIEHHbIE BCMOMOraTejibHbIE
CHCTeMbl, 000pyZOBaHME H KOMIOHEHTbl [JIf MCNOJbL30BAHHA Ha
ra3oueHTpudyxKHOH ycTAaHOBKE MO 000ralieHHI0

BBO/THOE 3AMEYAHUE

BcnomorarenbHble cUCTEMBI, 000pyA0BaHHE M KOMIIOHEHTBI ra30ueHTpUdYKHO#M
YCTAHOBKHM MO OOOralieHHI0 TpPEeACTABIAT CO00H CHCTEMBbl YCTAHOBKH,
HeobxoauMsie nis nopaun UFg B ueHTpudyru, Qs CBA3M OTAENBHBIX UEHTPUPYT
Mexay coboit ¢ uenpro 0Opa3oBaHMs KackaioB (MM CTyneHei), 4ToObl HOCTHYD
Gonee BeICOKOro oforaimeHus u uspneyb "mpoaykt" W "xeoctel" UFs u3
LUeHTpUYT, a Takke 000pyrOBaHHe, HEOOXOAUMOeE JUis NMPUBENEHUA B AEHCTBHE
ueHTpudyr uam ans ynpasneHus ycraHoBkoil. O6biyHo UFs ucnapsiercs u3
TBEPAbIX BELUECTB, MOMELIEHHBIX BHYTPH MOJOTPEBAaEMbIX aBTOKJIABOB, H
nozaercs B razoo6pasHoii popMe k LeHTpUdYraM Yepe3 CUCTEMY KOJUIEKTOPHBIX
Tpybonposonos kackama. "Ilpoaykt" wu "xBocthl" UFe, nocrynawoumue u3
HEHTpUdYr B BHAe razooOpasHbIX MOTOKOB, TAaKXKe MPOXOHAT Yepe3 CHUCTEMY
KOJIIEKTOPHBIX TPyOONPOBOAOB kKackafia K XOJOAHBIM JOBYyLIkam (paboTaroimum
npu Temmneparype okoyio 203° K (-70°C)), rae oHu KOHAEHCHPYIOTCA M 3aTEM
MOMELUAIOTCA B COOTBETCTBYIOIIME KOHTEHHEpbl IS TPaHCIOPTHPOBKH WM
xpaHeHus. Tak kak ycTaHOBKa MO OOOralll€eHHI0 COCTOMT W3 MHOTHMX ThICSY
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5.2.1.

5.2.2.

5.2.3.

5.2.4.

uentpudyr, coOpaHHBIX B  KacKajbl, CO3[JAOTCSA MHOTOKWUIIOMETPOBbIE
KOJUIEKTOPHbIE TPyOONpOBOABI KaCKafiOB C ThICSYaMH CBAapHBIX LIBOB, NMPHYEM
CXeMa OCHOBHOH 4YaCTH HX COeAWHEHHH MHOTOKPAaTHO TOBTOPSETCH.
ObopynoBaHHe, KOMIMOHEHTbI M CUCTEMbl TPYOONPOBOJOB H3rOTOBNSIOTCA C
cobmoneHHeM BHICOKMX TpeOOBaHUH K BaKyyM-IUIOTHOCTH U YUCTOTE 0OpPaGOTKH.

CucTreMbl nogaun/cucremMbl 0TBOAA ''mpoaykTa' H ""xBocTOB"

CneuuanbHO npeaHa3Ha4Y€HHbIE HJIH TIOATOTOBJICHHBIE TEXHOJOTHYCCKHE
CHUCTEMbI, BKJIXOYAKOLUIHUEC!

NUTAKOLMe aBTOKJaBbl (MM CTaHUMM), Hcnojb3yemble mis nogauu UFg B
kackangbl ueHTpudyr npu gasneHud po 100 kIla (15 ¢yuT/kB. OroiiM) U npu
ckopoctu 1 kr/4 unu 6onee;

aecyOauMaTopb! (MM XOJIOAHbIE JIOBYLIKH), UCMOJB3yeMble NSl BbIBENCHHA
UFs u3 kackanos npu gasnenuu 10 3 klla (0,5 ¢pyut/kB. moiim). JlecyOnumarops!
cnocobupt oxnaxaarses ao 203° K (-70°C) u narpesarbes 1o 343°K (70°C),

CTaHuMH "mpoaykrta" v "XBOCTOB", ucronb3yemele A nepemeleHus UFs B
KOHTEHHEpBI.

Ota ycraHOBKa, 00opynoBaHHe U TPYOONPOBOABI MOJHOCTHIO HU3rOTaBIHBAKTCA
u3 croiikux k UFs MaTepuanoB WM 3alIMIIAIOTCS TNOKPBITHEM M3 HHUX (CM.
NNOACHUTEJIBHOE 3AMEYAHME k panHoMy paspeny) ¢ coOmopaeHneM

BBICOKUX TPeOOBaHHii K BAKYYM-TUIOTHOCTH H YUCTOTE 06paboTKH.
MamuHHbBIE CHCTEMBI KOJUIEKTOPHBIX TPYGonpoBogoB

CneuuansHO NpeqHa3HaYeHHblE WM MOArOTOBJIEHHbIE CHCTEMBI TPYOONPOBOIOB
1 KoJUleKTOpoB 1uist yaepxxkaHust UFs BHYTpH LeHTpHGYXHBIX KackalloB. JTa CeTb
TpybonpoBomoB 0ObIuHO mpenacraBisier coboit  cucteMy ¢ "TpoiiHbIM"
KOJUIEKTOPOM, M Kaxkjasi LeHTpudyra coefMHEHa C KaXIbIM M3 KOJUIEKTOPOB.
CnenoBaTtenbHO, cXeMa OCHOBHOH 4YacTH MX COEAWHEHHs MHOTOKpAaTHO
nosropsiercsi. OHa NMONHOCTBIO M3roTaBauBaeTcs U3 croikux k UFs MaTepuanos
(cmv. TIOACHUTEJIBHOE 3AMEYAHHME k HactosiueMy pasfeny) c
cobiroieHHEM BBICOKHX TpeOOBaHMiH K BaKyyM-TUIOTHOCTH M HUCTOTE 0OpaboTKH.

Macc-cnekrpoMerpbt/ucTouyHukH HoHOB Aas UF,

CneunanbHO npedHa3sHa4YeHHble WM TNOATOTOBJIEHHbIE MArHHUTHBIE WJIM
KBaJpPYMOJIbHbIE MacC-CEKTPOMETPBI, COCOOHbIE MPOU3BOAUTHL MpsiMOii oTOOp
npo6 nonaBaeMoii Macchl, "npoaykTa" uiau "XBocToB" U3 ra3oBbix noTokoB UFs u
obnanaroiye NoJHbBIM HAOOPOM CNEOYIOLIMX XapaKTEPHCTHK:

1. yIenbHas paspeLiaruas cnocobHocTs no Macce cabille 320,

2. comep>XaT HMCTOYHHUKH MOHOB, U3FOTOBJIEHHbIE M3 HMXpOMa MM MOHEIs
WY 3aUIUILEHHbIEe NOKPHITHEM U3 HUX, WM HUKEJMPOBaHHbIE,

3.  comepaT MOHM3aLMOHHbIE HCTOYHUKH C OOMOapAUPOBKOIi 3NIEKTPOHAMH;

4. copmepXar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO U1 H30TOMHOIO aHAJIU3a.

IIpeo6pasoBaTenH 4acToThI

IIpeobpazoBarenu uacroTsl (Takke U3BECTHblE KaK KOHBEPTOpbl HIIH
HMHBEPTOPBI), CNELMAIbHO NpeAHa3HaYEHHbIE WM MOArOTOBJIEHHbIE AJIS1 MUTAHHS
CTaTOpPOB JBHUraTelieil, onpenaeleHHbIXx B noamyHkre S5.1.2. d), wmu wyacry,
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5.3.

5.3.1.

5.3.2.

KOMIIOHEHTbl M MNOACOOpKM Takux mpeobpasoBareneil uacTOThl, Obiajaroiiue
MOJIHBLIM HaOOPOM CIIEAYIOLIMX XapPaKTEPUCTHK:

1. MHorogdasHbIii BbIXOA B Auana3zoHe ot 600 go 2000 I'u;

2. BbICOKas cTabunbHOCTDb (CO cTabunuzauueit yactors! ay4die 0,1%);
3. HU3KHME HEJIHHElHbIe UCKaxkeHus (MeHee 2%);

4. k03¢ PULHEHT none3Horo AeicTBus cabile 80%.

TNOACHUTEJIbHOE 3AMEYAHHE

INepeuncnerHoe Boilie 060pyIOBaHKE BCTYMAET B HEMOCPEACTBEHHDbII KOHTAKT C
texnosorudeckum rasom UFg unu HenocpenctBeHHO ynpasiser paboTtoit
LEeHTPUPYr U MPOXOKAEHUEM ra3a OT LUeHTpHUdYyrH k ueHTpudyre U U3 Kackana B
Kackaj.

Koppozuecroitkue k UFs Marepuansl BKIIOYAIOT HEPXKABEWOILYIO CTajlb,
QIIOMUHUIA, aJIOMUHHUEBBIE CIUIaBbl, HUKEb WJIM CIUaBbl, coaepxaiue 60% u
6onee Hukens.

CneuHanbHO mNpEeAHA3HAYEHHbIE HJH TOATOTOBJIEHHBbIE COOpPKM H
KOMIIOHEHTbI /15l HCNOJIb30BAHUSA NpH ra3oandQpy3HoHHOM oboramenmnn

BBOJHOE 3AMEYAHHUE

Ilpu rasoaud¢y3uOHHOM MeETOAE pa3feNeHHss HM30TONOB YypaHa OCHOBHOM
TEXHOJIOTMYECKON cbopkoii SBJIIETCA CHeLMalbHbIN NOPHUCTBIN
razoauddy3MoHHbIil 6apbep, TENNOOOMEHHMK I OXJIaXKAEHHs rasa (KOTOpblii
HarpeBaeTcsl B MpOLECCe CXKaTHA), YIJIOTHUTENbHBIE KJIAaMaHbl U PEryiHpyIolHe
KJanaHbl, a Takxke TpyOOMpPOBOABI. Ilockonbky B rasoauddysHoHHOH
TexHojoruu ucnoyesyercs wectudropucteiii ypan (UFs), Bce obopymosanue,
TpyOOnpoBOABI M MOBEPXHOCTH U3MEPUTENBHBIX MPUOOPOB (KOTOpHIE BCTYMAKOT B
KOHTAaKT C rasom) AOJDKHBI M3rOTaBJIMBaTbCA M3 MAaTEpPHAJIOB, COXPaHSIOLIMX
crabunbHocTh npu koHTakTe ¢ UFs. Tazomuddysnonnas ycraHoBka COCTOMT M3
psna Takux cOOpOK, TaK YTO UX KOJMUYECTBO MOXKET OBITb BaXKHBIM MOKa3aTeseM
KOHEYHOTO NpeHa3HAUEHHU.

T'azoauddys3nonnbie 6apbepnbl

a) CneuuasbHO NpenHa3Ha4YE€HHbIE WM MOJATrOTOBJIEHHbIE TOHKUE, MOPHUCTHIE
¢uneTpel ¢ pasmepom mnop 100-1000-A (anrctpem), tommmuoit 5 Mm (0,2
II0iiMa) WM MeHblue, a Ajst TpyOdaTbix Gopm auamerpoM 25 mm (1 mroim) mnu
MEHbLIIE, U3rOTOBJIEHHbIE U3 METAJUIMYECKUX, NMOJMMEPHBIX MIM KEPaMHUYECKHX
Mmarepuasos, koppo3Hectoikux k UFg, n

b) cneuMaspHO MOATOTOBJIEHHBbIE COEOWHEHMS MM  TMOPOLIKKH IS
M3rOTOBJIEHUs TakuX GuabTpoB. Takue COeIMHEHMs W MOPOLIKH BKIIOYAIOT
HUKENb WM CIUaBbl, coaepkaimue 60% unu 6onee HUKENS, OKCUA ATIOMHHMA
unu croiikue k UFs NonHOCTBIO QTOpUPOBaHHbBIE YIII€BOAOPOAHBIE MTOJUMEPHI C
yuctoTtoit 99,9% wunu 6onee, pasmepoM yacTul meHee 10 MKM M BbICOKOI
OJHOPOJHOCTBIO YaCTHLl MO KPYMHOCTH, KOTOpbIE€ CIELMaIbHO MOArOTOBJIEHBI
11 M3roToBNeHUs razoauddy3uoHHbIX OapbepoB.

Kameps! aud¢ysopos

CneunanbHO  npenHa3HauyeHHble  MJIM  MOATOTOBJIEHHbIE  I€PMETHYHbIE
LUMIMHApUYECKHe cocylabl auamerpoM Oonee 300 mMm (12 mioiiMoB) M AnMHOM
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5.3.3.

5.3.4.

5.3.5.

5.4.

6oniee 900 MM (35 ArOHMOB), HITH MPAMOYTOJIbHBIE COCYbI CPABHUMBIX Pa3MepOB,
MMeIoLIMe OJMH BIYCKHON M JIBa BBIMYCKHBIX MaTtpyOka, AUAMETP KaXJAOro M3
kotopbix 6onee S0 mm (2 mroiiMa), AN noMelneHus B HUX ra3oauddysHoHHbIX
6apbepoB, M3roToBJIeHHbie U3 crolkux k UFg MaTepuanoB unu 3amuineHHble
MOKPBITHEM M3 HUX, U NpeHa3HAUYEHHbIE A YCTAHOBKHU B TOPU30HTAJIbLHOM MM
BEPTHKAJILHOM IOJIOKEHUH.

Komnpeccopbt H razoayBKH

CrneunanbHO NpeAHa3HAa4YeHHBbIE WIH MOArOTOBJIEHHBIE OCEBblE, LIEHTPOOEKHbIE
WK 0ObEMHbIE KOMITPECCOPbI, WK ra30lyBKH C NPOM3BOAUTENBHOCTBIO Ha BCOCE
1 M*/muH unu G6onee UFs u ¢ naBneHueM Ha BBIXOJE A0 HECKOJbKMX coTeH klla
(100 ¢yHT/kB. mr0iiM), NpeaHa3HAYEHHbIE I JOJATOBPEMEHHOM 3KCIUTyaTaLUH B
cpene UFs c anexkrpoaBurateneM COOTBETCTBYHOLIEH MOmHOCTH UM 6e3 Hero, a
TaKKe OTAENbHbIE COOPKH TAaKMX KOMIIPECCOPOB U ra30AyBOK. OTH KOMIIPECCOPbI
U rasogyBKH MMEIOT MNepenapg gaBieHus oT 2:1 no 6:1 u M3roraBiIMBarOTCa M3
croiiknx k UF¢ MaTepnasioB unu nokpeiBarOTCd UMH.

Ynaornenus BpaumlalOUIHXCHA BAJIOB

CneunanbHo npeaHa3HayeHHble WK MOATOTOBJIEHHBIE BAKyYMHBIE YIIIOTHEHUS,
YCTaHOBJIEHHbIE HAa CTOPOHE NMOAAaYH U Ha CTOPOHE BbIXOJa AJIS YIIOTHEHUS Baja,
COEAMHSAIOLIET0 pOTOP KOMITPECCOpa UM ra3oyBKH C MPUBOAHBIM ABUIaTENEM, C
TeM yToObl OOECHeunTb HaleXXHYH0 TepMETH3ALMIO, MPEAOTBPALLAIOLLYI0
HaTE€KaHHe BO3Jyxa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Tra3OoayBKH,
xotopas HanosHeHa UFs. Takue ynnoTHeHuss OOBIYHO NPOEKTHPYIOTCS Ha
CKOpPOCTh HaTekaHHus GydepHoro rasa Menee 1000 cm’/MuH (60 mroiim’/MuH).

TennoodmMennuku 1aa oxaaxaenus UFg

CneuuanbHO TNpeAHa3sHauY€HHblE WX  TMOATOTOBAEHHBIE TEMIOOOMEHHHKH,
usroropneHHole M3 croiikux k UF¢ MaTepuanoB uau moOkpbiThie uMU (32
MCKJIIOUYEHUEM HEPXKaBEIoIel CTaIM), WIH MEbIO, MM JIIOObIM COYETAHHEM 3THX
METAJIOB M PaCCYMTAHHBIE HA CKOPOCTb WU3MEHEHMs AABJIEHUS, ONPERENIAIOLIErO
yreuky, meHee 10ITa (0,0015 ¢pynr/kB. mioiiM) B uyac mpu nepenane AaBieHHs
100 kIla (15 ¢yHT/KB. m0iim).

CrneunanpHO npeJHa3HAYEHHbIE WJIM TOATOTOBJIEHHBbIE BCMOMOraTeJbHble
CHCTeMbl, 000pyaoBaHHMe M KOMIIOHEHTBHI [JISl HMCNOJb30BAHHA TNpH
ra3oaMpPpy3HoHHOM oGorameHHH

BBOJJHOE 3AMEYAHHE

BenoMmoraTenbHeie  CHCTEMBI,  ODOpyAOBaHHE M KOMIIOHEHTBI  JUIst
razoaudpy3HOHHBIX YCTAHOBOK MO OOOTaIleHUI0 MPEACTABIAIOT co00i CHCTEMBI
ycTaHOBKH, Heobxoaumblie st nogaund UFg B razonuddysnonHyo cbopky, s
CBSI3M OTHENbHBIX cOOpOX Mexay coboii M oOpasoBaHus KackagoB (Mau
CTyneHel) ¢ Henbio NMOCTENEHHOTo A0CTHXEHUs 6onee BbICOKOro oboratleHus 1
usByiedeHus "nmpoaykra" u "xsocroB" UFe u3 nuddy3HoHHbIX Kackanos. Beuay
BBICOKOMHEPLIMOHHBIX  XapakTepucTHK Auddy3HOHHbIX KackafoB moboe
npepbiBaHMe uX paboThl, OCOOEHHO MX OCTaHOBKA, NMPHUBOMAT K CEPbE3HBIM
nocnenactsusaM. CnenosatenbHo, Ha ra3oanddy3HOHHOH YCTaHOBKE BakHOE
3HAYEHHUE HMEIOT CTPOroe M TMOCTOSIHHOE TOIUIEPKAaHHE BaKyyMa BO BCeEX
TEXHOJIOTHYECKHUX CHCTEMaX, aBTOMAaTHueckas 3allliTa OT aBapui M TOuYHOe
daBTOMaTU4YECKOE peryJiMpoBaHue IOTOKA rasa. Bce 3T0 npuBomMT K
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5.4.1.

5.4.2.

5.4.3.

HeOOXOAMMOCTH OCHaLIEeHHsI YCTAHOBKH OOJIBIIMM KOJIMYECTBOM CIeLHaNbHbBIX
H3MEPUTENbHBIX, PEryIUPYIOLIHX U YIPABISIOLIUX CHCTEM.

O6byHo UFs Mcnapsiercs U3 LMIMHAPOB, MOMELIEHHbIX BHYTPU aBTOKJIABOB, H
nomaercs B ra3oo0pasHON ¢opMe K BXOAHBIM TOYKAM 4YeEpe3 CHCTEMY
KOJUIEKTOPHBIX TPYGOTIPOBONOB  Kackaja. "TIpomykt" u "xBoctel" UFs,
MOCTYMAKIIHE M3 BBIXOAHBIX TOYEK B BHAE ra3000pa3HbIX NMOTOKOB, NPOXOAST
yepe3 CHUCTEMY KOJJIEKTOPHBIX TPyOONpOBOIOB Kackaja JIMOO K XOJIOAHBIM
noByKaM, MO0 K KOMIIPECCOPHBIM CTaHLUMAM, rae raszoobpasublii noTok UF
CKUKAETCS M 3aTeM IMOMELIAeTCss B COOTBETCTBYIOLUME KOHTeWHephl ISt
TPaHCNIOPTHPOBKU UK XpaHeHus. ITockonbky rasonudpdy3uoHHas yCTaHOBKA MO
oborawenuro umeer OoJbwoe KOJHYECTBO ra3oaudy3UOHHBIX COOPOK,
cOOpaHHBIX B Kackagbl, CO3/AIOTCS MHOTOKHJIOMETPOBBIE KOJUIEKTOPHbIE
TpyOONpOBOE! KaCKaJ0OB C ThICAYaMU CBapHbBIX LIBOB, NPUYEM CXEMa OCHOBHOM
YaCTH MX COEOUHEHUI MHOrOKpaTHO nostropsercs. O6opynoBaHHE, KOMIIOHEHTHI
M cuUCcTeMbl TpyOONpPOBOIOB H3rOTOBISIOTCS C COONIONEHUEM BBICOKHX
TpeboBaHMIi K BaKyyM-TUIOTHOCTH U YUCTOTE 00paboTkw.

Cucrembl nogayn/cucrembl 0TBoA2 "'npoaykTa’ u ''xBocTOB"

CneunanbHO mNpegHa3HayeHHble WM  MOATOTOBJIEHHbIE TEXHOJOTHYECKHE
cuctembl, cniocobusie pabotate npu masnenud 300 ITa (45 ¢yuT/xB. moiim) unu
MeHee, BKJIIoYas:

MHUTAIOLIME aBTOKJABbl (MM CUCTEMBI), Ucnonb3yemble 1 nogayu UFs B
razoaudysHoHHBIE KacKabl;

necyonumaropsl  (MAM  XONOAHblE JIOBYIIKM), HCNOJNb3yemble IS
suiBesieHust UFs u3 razoauddysHoHHbIx Kackauos;

craHunu oxwkenus, rae UFs B razoobpasHoii ¢opme u3 kackaga
C)KUMAETCS U OXJIAXKIAETC 0 KHIKOTO COCTOSIHHUS,

CTaHUMH "npoaykTa' MM "XBOCTOB", MCMONb3yeMble I NepeMeLleHUs
UFs B KOHTEIHEpBHI.

CucTeMbl KOJIEKTOPHBIX TPY6onposoaos

CneunanbHO npenHa3HayeHHBIE WIH MOATOTOBJIEHHBIE CHCTEMbI TPyOONIPOBOAOB
M cucteMel komnekropoB ans yaepxkaHus UFs BHyTpu rasonu¢y3dOHHBIX
KackazoB. JTa ceTh TPyOONMpPOBOAOB OOBIYHO NpeAcTaBisAeT CoOOif cUCTeMy ¢
"nBOMHBIM" KOJUIEKTOpPOM, A€ Kaxaas s4eHka COeIHHEHa C KaxIbiM U3
KOJIIEKTOPOB.

Bakyymuble cucTembl

a) CreunanpHO npeAHa3Ha4eHHble HWIM  MNOACOTOBJIEHHbIE  KDYNHbIE
BaKYyMHbIE MAariCTpajld, BaKyyMHble KOJUIEKTOPbI M BaKyyMHblE HacOChI
NPOM3BOANTENBHOCTHIO 5 M*/MuH (175 dyT*/MuH) min Gonee.

b)  BakyyMHBle HacOCbl, CHeUMalbHO MpeAHAa3HauyeHHble UL paboThl B
conepxaweit UFs atmocdepe M M3roTOBJEHHBIE M3 ANIOMHHHS, HHUKENs HIIH
CrIaBoB, copepxkaiux Gonee 60% HHUKENS WK MOKPBITHIE UMH. OTH HACOCHI
MOTryT OBITb HIH pOTALMOHHBIMM, WM TOPIIHEBBIMM, MOIYT HMETb
BBITECHAIOIIHE M (TOPUCTOYrNIEPOAHbIE YIUIOTHEHHS, a Takoke B HUX MOTYT
NPUCYTCTBOBaTh CHeLHalIbHbIE paboyne >KUAKOCTH.
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5.4.4.

5.4.5.

5.5.

CneumajibHble CTONOPHBIE H PEryJIMPYIOLIHE KIANAHBI

CneuuanbHO  NpEeNHa3HaY€HHbIE WNM  TOATOTOBJIEHHbIE  PY4YHbIE  MJIH
aBTOMAaTHYECKHE CTONOpPHBIE M PEryaupylollue KianaHbl CHJIb()OHHOrO THIA,
u3rotosneHHble U3 CTOHkUX k UFs MaTepuanos, nuamerpom ot 40 no 1500 mm
(1,5 o 59 nmroHMOB) I YCTAHOBKH B OCHOBHBIX M BCIIOMOTaTeIbHbIX CHCTEMax
razoan¢dy3MOHHbIX YCTRHOBOK 1O 060ralleHHIo.

Macc-cnekrpomerpbi/McTOYHHKH HOHOB aasn UK,

CneuuanbHO nipelHAa3HauY€HHbIE MM MOATOTOBJICHHbIE MAarHHWTHbIE HIIH
KBafpYMoJibHble MacC-CIIEKTPOMETPHI, CIOCOOHBIE MPOU3BOAMTL NpAMOI oTOOp
npo6 nonaeBaeMoii Macchl, "npoxykra" unu "xBocToB" M3 razosbix noTokos UFs
1 obnafarouire noJHbIM HabopoM CleayIOLIMX XapaKTEPUCTHK:

1. yAeNbHas paspelnaoias cnocobHoCTh Mo Macce cabiwe 320;

2. cozepxaT MCTOYHHKHA HOHOB, M3FOTOBJEHHbIE M3 HHUXPOMa HMJIH MOHEs
WK 32LIMLIEHHbIE OKPBITHEM U3 HUX, HJIK HUKEJUPOBaHHBIE,

3. coziep>kaT MOHU3aLMOHHbIE HCTOYHUKH ¢ 60MOapaUpPOBKO# ANEKTPOHAMH;

4. CONEpKaT KOJIJIEKTOPHYIO CHCTEMY, NMPUTOAHYIO i H30TOTNTHOIO aHaIU3a.

I[MOACHUTENBHOE 3AMEUYAHHUE

IepeuncnenHoe Bbillle 060PYNOBaHKHE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHonorudeckuM razoM UFg, nubo HenocpeacTBEHHO peryjiupyer MOTOK B
npenenax kackaga. Bce NOBEpXHOCTH, KOTOpble BCTYNAOT B KOHTAKT C
TEXHOJOTMYECKUM Ta30M, LENMKOM H3rotaBiuBaioTcs U3 croiikux k UFs
MaTepHaJiOB WJIM NOKphIBalOTC MMH. Jlna ueneit pa3nenoB, OTHOCALIMXCS K
razonuddy3MoHHbIM yCTpOWcTBaM, MaTepuanbl, kopposuectoiikue k UFg,
BIJTFOYAIOT HEPXKABEIOLIYIO CTalb, AMIOMUHHIA, aNlOMHHHMEBBIE CIUIAaBbl, OKCHJ
aNIOMUHUA, HUKENb WK CIUIaBbl, coaepxauiie 60% wuiu Gonee HUKeNs, a TaKkokKe
crofikue k UFs nonHocThio TopHpOBaHHbIE YIIEBOJOPOAHBIE MOJIUMEPDI.

Cneuna.rlbﬂo NpeAHA3HAYECHHbIC HJIH NOArOTOBJICHHbBIE CHCTEMBI,
060py1103alme H KOMOOHEHTBI [AJf HCOOJbB30BAHHA Ha YCTaHOBKaX
AIPOAHHAMH1ECKOI0 060ramemm.

BBOJHOE 3AMEYAHUE

B mnpoueccax ajpoavHamudeckoro oboraweHus cmech rasoobpasHoro UFs u
nerkoro rasa (Bomopoa WJIM Trefuii) CKMMaercs M 3aTeM IPOIyCKAeTCsl 4depes
pasfensiole SNeMEHTh, B KOTOPbIX M30TOMHOE pasfiefieHHe 3aBepLIaeTCs
MOCPENCTBOM TNONYyYeHuss OOMbIIMX LEHTPOOEKHBIX CHUJI IO TeOMeTpHH
KPUBONMHEHHOH cTeHkU. YcnewHo paspaboTaHbl fBa Mpouecca 3TOro THIA:
MPOLIECC COMIOBOro paszeNieHusi M mpouecc BuxpeBoil TpyOku. [ma obowux
NPOLECCOB OCHOBHBIMH KOMIIOHEHTaMHM  KaCKajla pasjeNeHHs  sBIIIOTCA
UMJMHApUYeCKHe  KOpmyca, B  KOTOPbIX  pa3MelleHbl  CreLHajbHble
pasjenuTenbHbe  3NEMEHTHl  (COmjia MM BUXpeBble TPYOKH), ra3oBble
KOMIIPECCOPB! U TEMIOOOMEHHUKHM AN YhaNieHust oOpa3ylowmerocsi npu CXKaTHH
Ttenna.  Jlns a’poAMHaMHYEeCKMX YCTaHOBOK TpeOyeTcsi WeNmblii psii Takux
KackajioB, TaK YTO MX KOJMYECTBO MOXET CNYXUTb BaKHBIM YyKa3aTelleM
KOHEYHOro Hucrnons3oBaHus.  IIockojbky B adpOJMHAMUYECKOM TpoLecce
ucnonesyercss UFs, moeepxHocTH Bcero ofopymoBaHus, TpyOOmpoBOIOB u
M3MEPHTENBLHBIX NPUOOPOB (KOTOpPbIE BCTYMAIOT B KOHTAKT C Ta3oM) JOJDKHBI
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S.8.1.

S.8.2.

5.5.3.

5.5.4.

H3roTaBJIMBATLCSA U3 MAaT€pHAJIOB, COXPaHAKOIINX yCTOﬁ‘-lPlBOCTb NPH KOHTAKTE C
UFe.

MOACHUTEJIbBHOE 3AMEYAHHE

[lepeuncneHHble B HAacTOSILUEM  pasfesie  3JEMEHTbl  BCTYMAalT B
HEMOCPEeACTBEHHbII  KOHTAKT C  TexHonoruuyeckum rasoM UFs nubo
HEMOCPEACTBEHHO PEryJMpYIOT MOTOK B Npenenax kackaga. Bce noeepxHOCTH,
KOTOpble BCTYMAalOT B KOHTaKT C TEXHOJOTMYECKMM Tra3oM, LEJIMKOM
usrotasnuBaroTcs K3 croiikux k UFs MaTepuanos, WM 3alMMLIEHbI MOKPHITHEM
M3 Takux MartepuanoB. Jlns uenel pasjena, OTHOCSLIEroCs K 3JEMEHTaM
aspoauHamuyeckoro oboraiieHus, kopposuecroiikue k UFe MaTtepuainsl,
BKJIIOYAIOT MElb, HEPXKABEHOILYIO CTalb, alOMHHMIA, aJlOMUHHEBbIE CIUIABbI,
HHUKEJIb WIIM CIIJaBbl, coaepkamue 60% unu Gonee HUKens, a Takke CTOMKHE K
UFs nonHocTbIO GTOpUPOBAHHBIE YTIEBOAOPOAHbIE MOJTHUMEPBI.

Pa3nenuTelibHbIE COILIA

CneuuanbHO npeaHasHayeHHbIE WK MOArOTOBJIEHHbIE pa3feNUTeNbHble COMmIa U
ux cOopku. PaspenurenbHble cOIUIA COCTONT M3 LUEJEBUOHBIX H3OTHYTBIX
KaHajaoB c paauycoM u3ruba meHee 1 MM (oObiuHo ot 0,1 mo 0,05 mm),
koppo3uectoiikux k UFs, 1 HMEIOLINX BHYTPEHHIOI0 PEXYLIYIO KPOMKY, KOTOpast
paszensieT NpOTEeKAOIU Yepe3 comIo ra3 Ha Ase GpaKLuH.

Buxpesble TpyOxH

CrneunanbHO mpegHa3HayeHHble WIIM MOArOTOBJIEHHbIE BHUXPEBble TPYOKH M HX
coopku. Buxpesble TpyOKM HMMEIOT LMWJIMHAPHYECKYIO WM KOHYCOOOpasHyIo
¢dopmy, usrorosneHsl U3 kopposuectroiikux k UFs MaTepuanoB wiM 3allUILEHbI
NOKPLITHEM M3 TaKMX MAaTEpHaIOB M MMEKT auamerp ot 0,5 cMm 10 4 cm npu
OTHOLIEHHWH ANHMHBI K auamerpy 20:1 unu MeHee, a Takke OgHO WM Oojee
TaHTreHLHANIbHOE BXOJHOE OTBepcTHE. Tpybku MOryT ObITH OCHAIEHB! OTBOJAMHU
COIUIOBOTrO THIa HA OXHOM HJIM Ha 000MX KOHLEX.

IMMOACHUTEJIbHOE 3AMEYAHHUE

[TuTaTenbHbIM ra3 MOCTYNaeT B BHUXPEBYIO TPyOKy IO KacaTelbHOH C OJHOro
KOHLIa MJM uepe3 3aKpy4HBaKOIIME JIOMATKH WM 4Yepe3 MHOTOYMCIIEHHbIE
TaHTe€HLHaJIbHbIE BXOAHbIE OTBEPCTHS BAOJbL TPYOKH.

Komnpeccopb! u ra3ogysxku

CreuManbHO mpeaHa3HaueHHbIE MJIM MOATOTOBJIEHHBIE OCEBbIE, LEHTPUQYKHbIE
wiM  oObeMHbIE  KOMIIPECCOPbl  MJIM  Ta3OOyBKH, H3TOTOBJICHHbIE M3
koppo3uectoiikux K UFs MaTepuanoB, UK 3alUMINEHHbIE NOKPBITUEM M3 TaKHUX
MaTepHalNioB, MPOU3BONHTEILHOCTHIO Ha Bxoe 2 M°/MHuH i 6onee cmecu UFg u
Hecyluero rasa (BOAOpOI MM TeJuif).

I[MOACHUTEJIbHOE 3AMEYAHUE

Takue xomnpeccopsl ¥ razoayBku 0ObIMHO UMEKOT nepenaa aaeienus ot 1,2:1 no
6:1.

YI0THeHHs BPALIAIIIUXCA BAJIOB

CneuuansHO np€aHa3sHa4CHHBIC HIIK NnoATrOTOBJICHHBIC YILIOTHEHHUA
BpallalomiuXcs BajIOB, YCTAHOBJICHHBIC HA CTOPOHE N0Aa4Yy U Ha CTOPOHE BbIXOJa
AN YINIIOTHECHHsS Bajla, COEAUHSAIOLIEro poTOp KOMIpeccopa HIU pOTOp
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5.8.5.

5.5.6.

5.5.7.

5.5.8.

ra3oflyBKM C TPUBOAHBLIM JBHUraTeNeM, C TeM 4YTOObl OOECMeYHTb HAAEKHYHO
repMeTH3al{l0, TMpPeNOTBPALIAIOLIYI0 BbIXOA TEXHOJOIMYECKOrOo rasa HiH
HaTeKaHHWE BO3JyXa WM YIUIOTHAIOLIEr0 ra3sa BO BHYTPEHHIOI KaMepy
KOMIIpeccopa Wi ra3ofyBKH, koTopas 3anosiHeHa cmecbto UFs 1 Hecyniero rasa.

Ten1000MeHHAKH /15 OXJIAXKICHUS ra3a

CneudanpHO npegHa3sHa4€HHblE MIH  [OATOTOBJECHHBIE TEMIOOOMEHHHKH,
M3roTOBJIEHHbIe U3 Koppo3HecToikux k UFs MaTepuanoB MM 3allMLIEHHBIE
MOKPLITHEM M3 TaKHX MaTePHaoB.

Koxyxu pa3geasiiomux 3J1eMeHTOB

CrneuuanbHO MpenHa3HayeHHblE WM MOATOTOBJIEHHbIE KOXYXM pPa3desstoLinX
3NEMEHTOR, H3rOoTORNEHHbIE U3 Kopposumecrodikux k UFg marepuanos unu
3alMIIEHHBIX TOKPBITHEM H3 TaKMX MAaTepHaloB, AJsi MOMELEHHS B HHX
BUXPEBBIX TPYOOK HIIN pa3aeNUTeNbHBIX COMe.

IMMOACHUTEJIbHOE 3AMEYAHHUE

OTH KOXYXH MOIyT NMPEACTaBIATb COO0M LMIMHAPHYECKHE KaMephbl THaMETPOM
6onee 300 MM 1 nnuHO# 6osiee 900 MM MMM NPAMOYTOJbHBIE KaMepbl CPaBHUMBIX
pa3sMepoB U MOIyT ObITh MpPeaHa3HaYeHbl AJIs1 YCTAHOBKH B TOPHU3OHTANBHOM MU
BEPTHKAJIbHOM MOJIOXKEHUH.

Cucrembl noga4H/cucTemMbl 0TBOAA 'mpoaykTa’ u ''xpocTos"

CneunanbHO npeaHa3HAa4YEHHbIE WM TOATOTOBJIEHHBIE  TEXHOJOTHYECKHE
CUCTEMBbI WK 000OpyINOBaHHE it OOOTaTHTENIBHBIX YCTAHOBOK, U3TOTOBJIEHHbIE
u3 kopposuecroiikux k UFs MaTepHanoB WK 3alMILEHHBIX TOKPBITHEM U3 TaKHX
MaTepHaNOB, BKIIOYAIOLIHUE:

a)  MUTAOLIME aBTOKJABbl, MEYH MM CHUCTEMBbI, HCIIOJb3yeMble AJA MOAAYH
UFs nn1s npouecca oboraiueHus;

b) necyonumaropst (WM XOJNOAHBIE JIOBYWIKM), MCNOJIb3yeMbie  AJs
BeiBeneHusi Harperoro UFg u3 npouecca oforaueHust st MOCIeayroLero
nepeMeeHus;

C)  CTaHLMH OTBEPXAEHHS MM OXIKEHMs, HCMONb3yeMble Ui BbIBENCHUS
UFs u3 npouecca oboraienns nyrem cxatua u nepesoga UFg B sxxuakyio

HiH TBEpayo GopMmy;

d)  craHuuu "mpoxaykra" MAM "XBOCTOB", MCMOJNB3yeMbIE AN TMEPeMELIECHHUs
UFs B kOHTEHHEPDI.

CHcTeMBI KOJLIEKTOPHBIX TPyGonpoBoaos

CneunanbHO npenHasHayeHHbIE WM MOATOTOBJIEHHbIE CUCTEMbl KOJUIEKTOPHBIX
TpyOONpOBONOB, U3roTOBAEHHBIE U3 Koppo3uectoiikux k UFs mMarepuanos mmm
3alllMIIEHHbIE TOKPBITHEM M3 TakUX Marepuasos, 1is yaepxanus UFg BHyTpu
a’poAMHaMHMYECKHUX KackafoB. IJTa ceTb TPyOOMpoBOAOB OOLIYHO MpPEACTABISET
coboit cucremy ¢ "IBOIHBIM" KOJJIEKTOPOM, TA€ KaXKAbl Kackal MM rpynmna
KaCKaJloB COEAMHEHBI C KaXAbIM M3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHble CHCTEMBI H HACOCHI

a) CreuMaJbHO TpEJHa3HAYEHHbIE WMIH TMOATrOTOBJIEHHbIE BaKYyMHbIE
CHCTEMBI, TIPOU3BOJUTENLHOCTBIO Ha BXOAE 5 M*/MHH Wi GoJiee, COCTOSIIME U3
BaKyYMHBbIX MardcTpajieil, BAKYYMHbIX KOJUIEKTOPOB M BaKyyMHBIX HacOCOB, H
npenHasHaueHHble 111 paboTel B coaepxauux UFg razoBbix cpenax.

b)  BaxyyMHBie HACOCBHI, CIEIIMANIbHO NPEAHA3HAYEHHbIE UAH NOArOTORJICHHbIE
s paborbl B comepxamiux UFs rasoBbIx cpefax M M3rOTOBJIEHHbIE U3
koppo3uectoiikux k UFs MaTepHasoB WM 3allULICHHBIX MOKPBLITHEM U3 TaKUX
MaTepHaJoB. B 3THX Hacocax MOIYT MCHOJB30BaTbCA (TOPHUCTO-YriepOAHbIE
YIUIOTHEHHS U CrieLanbHble pabouHe XXUAKOCTH.

CoeunaipHble CTONMOPHLIE H PEryJHpYIOLIHe KAanaHbl

CreudasbHble  MpEAHa3HaYeHHble WM  TOATOTOBJIEHHbIE py4YHbiE MM
aBTOMAaTH4YECKHE CTOMOPHBIE M PEryIHMpyIOlIHUe KJIanaHbl CHUIbQOHHOIO THMA,
M3rOTOBJIEHHBIe U3 Koppo3uecToikux k UFe MaTepunos WK 3alyIIEeHHbIE
NMOKPBITHEM M3 TAKUX MaTepUasioB, AMameTpoM oT 40 no 1500 MM Ayt MOHTaXa B
OCHOBHBIX M BCMOMOraTe/IbHbIX CHCTEMax YCTaHOBOK a3pOJAMHAMHYECKOro
oforaieHus.

Macc-cnekTpomeTpbl/ucTouHHKHY HOHOB 111 UF

CrieuManbHO TpeAHa3HAY€HHble HWJIM  TOATOTOBJIEHHbIE MArHHTHBIE —MJIH
KBaJPYMOJIbHBIE MaCC-CIIEKTPOMETPBI, CHOCOOHBIE MPOU3BOANTL MPSAMOI 0TOOP
npo6 noaasaeMoii Macchl, "npoaykra" unu "xsoctoB" u3 razoebix notokoB UFs u
obnaparoiye MoJHbIM HAOOPOM CEAYIOIIHUX XapaKTEPUCTHK:

1. yAebHas paspeluarolias cnocoOHOCTh Mo Macce cBbilue 320,

2.  coaepXaT MCTOYHHKM HOHOB, W3rOTOBJIEHHBIE M3 HHXpPOMa MJIM MOHEI
WJIM 3aLIULIEHHbIE MOKPHITHEM U3 HUX, UM HUKEJIMPOBaHHBIE,

3. COAEp>XKaT HOHU3AHMOHHbIE HCTOUYHUKH C HOMOapaMPOBKO 2IEKTPOHAMY;

4.  coaepxaT KOJUIEKTOPHYIO CUCTEMY, NPUTOAHYIO Uil M3OTOMHOTO aHAJH3a.

Cucrempl otaenennss UFq ot Hecymero raza

CrneuuanbHO MNPEAHA3HAYEHHblE HWJIM  TMOATOTOBJIEHHBIE TEXHOJIOTMYECKHE
cuctemsl ans otaenenus UFg oT Hecyuero rasa (Boaopona MM reus).

[MOACHHUTEJIbHOE 3AMEYAHHME

OTHU CHCTEMBl npeaHasHayeHsl Ans cokpauieHus copepxanus UFs B Hecyuiem
raze [0 OAHOH HacTH Ha MMWINMOH MJIM MEHee W MOTYT BK/IOYaTb TaKOe
obopynoBaHue, Kak:

a)  KpHOreHHble TEMIOOOMEHHHKH U KPHOCENapaTopbl, CIOCOOHBIE CO3AaBaTh
TeMnepatypsl -120°C unu MeHee, UM

b)  OnoKM KPUOrEHHOro OXNaXIEHWsS, CrOCOOHBIE CO31aBaTh TEMITEPATyphI -
20°C wnu MeHee, WIn ~

c)  OnoxM pasgenuTeNbHBIX COMeN WM BUXpeBbIX TpyOok ans otaeneHus UFg
OT HECYLLEro rasa, uid

d)  xonoauble nopyku UFg, cnocoGHeie co3aaBate TemnepaTypbl -20°C unu
MEHee.
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5.6.

5.6.1.

CneuHanbHO  mNpeJHA3HAYEeHHbIE HJM  IOATrOTOBJIEHHbIE  CHCTEMBbI,
obopynoBaHHe H KOMNOHEHTBI [JSi HCOOJbL30OBAHMA HAa YCTAHOBKAX
XHMHYECKOro o0MeHa UJIH HOHO0OMEHHOTro oforameHus

BBOJHOE 3AMEYAHUE

He3HaunTenpHOE pasnuyue H3OTOMNOB ypaHa Mo Macce NPHUBOAMT K HeOOJBbIIHM
HU3MEHEHHIM B PAaBHOBECHH XHMMHYECKMX peakUHil, KOTOpble MOTYT
MCIIOJIB30BATBCS B KaueCTBE OCHOBBI MUl pa3fieieHHss H30TOMOB. Y CIELHO
pa3paboTaHo ABa MpoLECcCa: >KHUAKOCTHO-)KMAKOCTHBIH XHMHUECKHH OOMeH Hu
TBEPAO-KMAKOCTHBIN HOHHBI OOMEH.

B npouecce XUAKOCTHO-)KUAKOCTHOIO XHUMHYECKOro OOMeHa B MPOTHUBOTOKE
NPOMCXOAUT B3aUMOAEHCTBHE HECMELIMBAIOLIUXCS >KUAKHUX (a3 (BOAHBIX HIH
OpraHM4ecKHx), 4YTO NpUBOAUT K 5¢¢eKTy KackaAUpPOBaHUS ThICAY CTaauit
pazneneHus. BopaHas ¢asa COCTOMT M3 XJIOpHIAa ypaHa B pPacTBOpPE COJAHOMN
KUCJIOTBI, OpraHuueckas ()a3a COCTOMT M3 3KCTpareHTa, COAEp KaLlero XJOopua
ypaHa B OpraHH4YE€CKOM pacTBOPHTEIE. KouraktHeiMH  ¢unbTpamMu B
pa3fieNuTeNsHOM Kackaje MOTYT SIBJISThCS XKUAKOCTHO-)KHAKOCTHbIE OOMeHHBIe
KOJNIOHHB! (TakHe, KaK HMIYJIbCHblE KOJIOHHBI C CETYaTbIMH TapelkaMH) HIH
XHUOKOCTHbIE UEHTpUbYKHBIE KOHTakTHblie ¢unbTpel. Ha ofoux koHLax
pa3nenuTeNbHOrO Kackaja B Lensx obecrnedeHHs peduitokca Ha KaXKIOM KOHLE
HeoOXOOMMBI XHMHYECKHEe TNpeBpallieHHss (OKHCIEHHe W BOCCTaHOBJIEHHE).
I'naBHas 3aa4a KOHCTPYKLUHH COCTOMT B TOM, YTOOBI HE JOMYCTHTDb 3arpsA3HeHUs
TEXHOJIOTHYECKUX MOTOKOB HEKOTOPHIMH MOHaMH MeTajuloB. B cBA3M ¢ 3THUM
HCIONB3YIOTCSA TJIaCTHKOBBIE, MOKPBITbIE IUIACTHKOM (BK/IIOYasi NMPHMEHEHHE
(GTOpHPOBAaHHBIX YIrJIEBOJOPOAHBIX MMOJMMEPOB) W/MIM TMNOKPBITHIE CTEKJIOM
KOJIOHHB! H TpyOONpPOBOBL.

B TBepmo-KUAKOCTHOM HOHOOOMEHHOM mpouecce oboraieHHe NOCTHraercs
nocpeacTsoM ancopOuuu/mecopOuuu ypaHa Ha CHeLUHabHOM, O4YeHb OBICTPO
neiicTByrouieii HoHOOOMeHHO! cMose unu aacopbeHte. PactBop ypaHa B
COJNISHOM KHCIIOTE M JApyrue XHMHUYECKHe peareHTbl IPOMyCKAKTCs 4Yepes
LUMIMHApHYeCKHe 00OraTHUTENbHbIE KOJOHHBI, COAepXKallue YIUIOTHEHHbIE CJIOH
ancopbenra. Jlns moamepkaHUs HENPEPLIBHOCTH Mpolecca HeoOXoauMa CHCTeMa
peduiokca B Lensx BbICBOOOKIEHHs ypaHa U3 aacopbOeHTa oOpaTHO B >KMAKHIA
MOTOK, C TeM 4TOObI MOXHO Obuto cobpatk "mpoxmykt' u "xBOoCTH". 3TO
AOCTUraeTcsi INyTeM HCMOJIB30BaHUS TMOAXOMALIMX XWUMHUYECKMX pEareHTOB
BOCCTAHOBJICHHs/OKUCIIEHHs!,  KOTOpble  TMOJIHOCTBEO  PEreHepUpyloTCs B
pa3zeNnbHbIX BHELIHHUX METJIAX U KOTOPbIE MOTYT YaCTM4YHO PEreHepHpOBaThLCS B
CaMHUX M3OTOIMHBIX pa3AeMTENbHbIX KOJOHHax. IIpucyTcrBHe B Mpouecce
rops4ux KOHLIEHTPHPOBAaHHBIX PAaCTBOPOB COJIIHOM KHCIOTHI TpebyeT, 4TOOBI
obopynoBaHHe ObLIO H3rOTOBIEHO W3 CHELMANBHBIX  KOPPO3MECTOHKHX
MaTEepHaJIOB WK 3aLHIEHO MOKPBITHEM M3 TAKUX MaTepHaJIOB.

KHIKOCTHO-KHAKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMHYeCKHH 00MeH)

IIpoTuBOTOUHBIE  KHAKOCTHO-)XMAKOCTHblIE OOMEHHBIE KOJIOHHBI, HMeIolHe
MEXaHMYECKUH CHIIOBOH BBOA (T.€. MMIYJIbCHbIE KOJIOHHBI C CETYaTbIMH
TapellkaMH,  KOJIOHHbl €  TapejkaMH,  COBEepLIAIOIIMMH  BO3BPaTHO
NOCTynaTeNnsHble ABMXKEHHUsS, M KOJOHHbl C BHYTPEHHUMH TYPOMHHBIMU
CMECHUTENAMH), CreLUUaNbHO [MpeAHa3sHauYeHHble WJIH HOATOTOBJICHHBIE A
oforaleHuss ypaHa ¢ MCIOJb30BAaHHEM MPOLIECCA XMMHUYECKOro obmena. [lms
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5.6.2.

5.6.3.

KOPPO3MOHHOH YCTOMYMBOCTH K KOHLEHTPHPOBAaHHBIM pPacTBOpaM COJITHOH
KMCIOTBl 3TH KOJIOHHBI M HX BHYTPEHHHE KOMIOHEHTbl M3rOTOBJIEHBI M3
MOAXOAALIMX TIUIACTMKOBBIX  MaTepHasioB  (Takux, Kak (TOPUPOBaHHLIE
YIJIeBONOPOAHbIE MOJMMEPDI) MM CTeK/Ia WM 3aLUMIUEHbl MOKPBITHEM H3 TaKHUX
matepuanoB. KonoHHBI cipoexTHpoBaHbl Ha kopoTkoe (30 cexyHA uiu MeHee)
BpeMs NPOXOXKIECHHUS B KacKaje.

HenTpudyxnnie *KHAKOCTHO-XKHAKOCTHDbIE KOHTAKTHBIE buabTpoI
(xumuuyeckHii o6meH)

LeHTpudyxHble >XUAKOCTHO-)XUAKOCTHbIE KOHTaKTHbIE (UIBTPBI, CIELHAIBLHO
npeaHasHaueHHble WM  TOArOTOBJIEHHblE A  oforaljeHuss ypaHa C
UCMONB30BaHHEM TIpoliecca XUMH4Yeckoro obMeHa. B TakuX KOHTAaKTHBIX
bunbTpax Mcnonb3yercs BpalleHHe AJNA MOJMyYeHHs OPraHMYECKUX M SKHUAKHX
TIOTOKOB, a 3aTeM LIeHTpoOexxHas cuna JUid pasaeneHus gas. g koppo3vMoHHOM
CTOMKOCTH K KOHLIEHTPMPOBAaHHBIM PAacTBOpPaM COJSHOH KHUCIOTbI KOHTAaKTHBIE
GuIbTPEl M3roTaBIMBAIOTCA M3 COOTBETCTBYIOIUMX IJIACTHKOBBIX MaTepHasoB
(Takux, kak (GTOPHUPOBaHHBIE YIJIEBOAOPOAHbIE NMOJIMMEPBI) WM TMOKPBHIBAKOTCS
uMH uiu crekioM. LleHTpudyxHble KOHTaKTHbIE QUIBLTPBI CIIPOEKTHPOBAHBI Ha
kopoTtkoe (30 cekyHI WM MeHee) BpeMsl POXOXKIEHHs B KaCKaje.

CucreMbl H 000pyOBaHHE AJIA BOCCTAHOBJICHHHA YpPaHa (XHMHYECKHIH 00MeH)

a) CreuuanbHO  NpefHa3sHa4ye€HHbIE WK  TOArOTOBJIEHHbIE  sSYEHKH
3NEKTPOXHMMUYECKOTO BOCCTAHOBJIEHHs AJIi BOCCTAHOBJIEHUS ypaHa U3 OJHOIO
BAJICHTHOTO COCTOSIHUSI B Apyroe s oboraiieHus ypaHa C MCIOJIb30BaHHEM
npouecca xumuyeckoro ooMeHa. Marepuansl siueek, HAXOAALHECS B KOHTAKTE C
TEXHOJIOTUYECKMMH  PacTBOpPaMM, JHOJDKHBI OBITb  KOPPO3UECTOMKMMH K
KOHLIEHTPUPOBAaHHBIM PAaCTBOPaM COJITHOM KHCJIOTBI.

ITOACHUTEJIBHOE 3AMEYAHUE

KaTtonublit oTcek siueiiku DOMKEeH ObITh CIPOEKTHPOBAaH TaKUM 00pa3oM, 4ToOBI
MPEAOTBPAaTUTh NMOBTOPHOE OKUCJIEHHE ypaHa A0 0oJjiee BBICOKOrO BaJIEHTHOIO
cocTosiHusl. [ yhaep>kaHMs ypaHa B KaTOAHOM OTCeKe siueiika MOXXeT UMETh
HENpOHHULaeMyHo nuadparMeHHyl0 MeMOpaHy, H3rOTOBJIEHHYIO U3 CNELHANbHOTO
KaTHOHHO-OOMeHHOro Martepuana. KaTom COCTOMT M3 COOTBETCTBYIOLUErO
TBEPAOrO MPOBOAHUKA, TAKOTO, KaK rpadur.

b) CneuuanbHO TNpeAHa3HAY€HHbIE WJIM MOATOTOBJEHHBIE CHCTEMBI IS
ussneuenus U™ u3 opramuueckoro noToka, peryiMpoBaHHA KOHLEHTPALMH
KMCJIOTBI U IJIA 3aMOJIHEHHUs SiYEEK 3JIEKTPOXMMMUYECKOrO0 BOCCTAHOBJIEHHMs Ha
NMPOU3BOACTBEHHOM BBIXOJE KACKAa.

MNOJACHUTEJILHOE 3AMEYAHUWE

OTH CUCTEMBI COCTOAT M3 OOOpPYNOBAHMS OSKCTPAaKUHWM PACTBOPUTENEM A
orronku U™ u3 opranuueckoro notoka B XMIKHMIl pacTBOp, 06OpYIOBaHMS
BbINApMBaHUs W/WiIM Apyroro o6opynoBaHUs AN NOCTHXKEHHS PeryiMpoBKH H
KOHTPOJI BOJOPOAHOrO MOKa3aTes, H HACOCOB WM APYrHX YCTPONCTB MepeHoca
AJs 3anoJIHEHHs SYEeeK 3JIEKTPOXHMHUUYECKOro BoccTaHoBNeHusA.  OCHOBHas
3a/laya KOHCTPYKLMH COCTOMT B TOM, 4TOObI M30exaThb 3arpA3HEHHUs MOTOKa
XKHUIKOCTH MOHAMH HEKOTOPbIX METaJLIOB. CnenoBarenbHO, Te 4acTu
000pynOBaHHs CUCTEMBI, KOTOPbI€ HAXOASATCA B KOHTAKTE€ C TEXHOJOTHYECKUM
MOTOKOM, H3rOTaBJMBAIOTCS M3 COOTBETCTBYIOIUX MAaTepHanoB (TakHuX, Kak
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5.6.4.

5.6.5.

5.6.6.

cTeio, (TOpHpOBaHHBIE YIIIEBOAOPOAHbIE MONMMMEDPDI, cynbdar nonubeHuna,
cynepoH mnonusdpupa M NPOMUTAHHBIA CMOJNOH TrpaduT), HMIH 3aLUHLIEHBI
MOKPBITHEM M3 TAKUX MaTepHAJIOB.

CHcTeMbl NOArOTOBKH NHTAHHSA (XHMHYECKHiH 06MeH)

CneuuanbHo  mnpefHa3HauYeHHble WM  TNOATOTOBJIEHHbIE CHUCTEMBI I
MPOM3BOJCTBA MUTATENbHBIX PaCTBOPOB XJIOPHAA YpaHa BBICOKOH YMCTOTBHI Iuist
YCTaHOBOK MO Pa3fieIeHHIO H30TONOB YPaHa METOJOM XHMHYECKOTO OOMeHa.

IMMOACHUTEJIbBHOE 3AMEYAHWE

OTH CUCTEeMB! COCTOST U3 OOOpYAOBAaHHS IJs pPacCTBOPEHHS, SKCTPAKLHU
pacTBopuTENEM WHIM HOHOOOMEHHOro O0OpYNOBaHMA Al OYMCTKH, a TaKKe
3NEKTPOJUTHYECKHX sueek Ans BoccraHoBiaenus U™ unu U™ B UP. B atux
cHCTeMax TpPOM3BOAATCS PAcTBOPbl XJIOPWIAA YpaHa, B KOTOPBIX COLEPXKHUTCA
JIMUIb HECKOJIPKO YacTeld Ha MMJUIMOH META/UIMYECKHX BKJIIOYEHHH, TaKuX, Kak
XpOM, Xenes3o, BaHaAui, MOnuOAeH U JpYruX ABYXBAJEHTHbIX HX KATUOHOB MIIH
KaTHOHOB ¢ Oounblueil BaneHTHOCTbIO. KOHCTPYKLHOHHBIE MaTepHaibl st
3JIEMEHTOB CHCTeMbI, B KOTOpoii o6pabarteiBaercs U™ BHICOKOiH HHCTOTEI,
BKJIIOYAIOT CTEKNO, (TOpUPOBaHHBIE YIJIEBOAOPOAHbIE IMOJNUMEPHI, TpadurT,
MOKPBIThI MOJUBUHUJI-CYJIL(PATHBIM HIH NMONH3GHP-CYyIbPOHHBIM MIIACTUKOM U
MPONMUTaHHBIH CMOJIOH.

CHcTeMbl OKHCIEHHA YpaHa (XHMHYeCKHHA o0MeH)

CrneuuanbHo npegHa3HaYeHHblE MM TIOATOTOBIEHHBIE CHCTEMBI U1 OKHUCJIEHHUs
3

U s U™ s BO3BpAlleHHs B KacKaj PasfeNieHHs W30TOMOB ypaHa B MpoLecce

oboraltneHus MeToIoM XUMHU4ecKoro obmeHa.

IMMOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOT'YT BKJIIOYATh TaKHe JIEMEHTHI, KaK:

a)  ofopynoBaHHe ANl KOHTAaKTHPOBAHUA XJIOpa W KUCJIOpPOJAa C BOOHBIMH
s¢pdmoentaMu U3 oOOpYROBaHHUsS pas3fieNieHHss M30TOMOB M 3KCTPaKLHUH
obpasoBaBLuerocs U™ B oOemHeHHbIi OpraHM4ecKMii MOTOK,
BO3BpALIAIOLIMHCA U3 NPOU3BOACTBEHHOIO BBIX0OJa KacKaaa,

b)  ofopyaoBaHue, KOTOpPOE OTAENsAET BOAY OT CONISIHOM KUCIIOTHI, YTOOBI BOAa
U KOHLIEHTPUPOBaHHAas COJIAHAs KUCJIOTa MOTJIH Obl ObITH BHOBb BBEIEHB! B
NpoLEecC B HYXKHbIX MECTax.

BricTpo pearupyomue HoHOOOMeHHbIE CMOJIbI/aAcopOeHThI (MOHHBIH 00MeH)

bricTpo pearupyrommne HOHOOOMEHHbIE CMOJIBI WM afCOPOEHTHI, CreLHaIbHO
NpeAHa3Ha4YeHHblE MM MOATOTOBJIEHHblE Jjs  oboralleHus ypaHa C
HCMIONB30BAHHEM TMpoLiecCa HMOHHOro OOMeHa, BKJIOYash MOPHUCTbIE CMOJIBI
MaKpOCeT4aToi CTPYKTypbl W/ UM MeMOpaHHbIE CTPYKTYPBI, B KOTOPbIX AKTHBHbIE
IPyNnel XUMHUYECKOro oOMeHa OrpaHW4eHbi MOKPHITHEM HAa MOBEPXHOCTH
HEaKTUBHOHM MOPHCTOI BCMOMOTaTENbHON CTPYKTYpBI, M JIpyrHe KOMIO3UTHbIE
CTPYKTYpel B JIOOOH npuemmemoit gopMe, BKJIFOYAs YaCTHULbl BOJIOKOH. OTH
HOHOOOMEHHbIE CMOJIb/ancopOeHTsl UMET AuameTpbl 0,2 MM WM MeHee H
OOJKHBI  OBITb XMMHHYECKH CTOMKMMH MO OTHOLIEHMIO K pPacTBOpam
KOHLIEHTPUPDOBAHHOH COJISHOM KHCJIOTBI, a TakKe JAOCTATOYHO TMPOYHbI
¢usuyeckn, ¢ TeM uTOObI UX CBOMCTBA HE YXyAUANHCh B OOMEHHBIX KOJIOHHAX.
CMmonbl/ancopOeHTsl CreuuanbHO MpeaHa3sHaueHbl Ui TOJIy4EHHUS KUHETHKH
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5.6.7.

5.6.8.

5.7.

o4eHb ObICTpOro oOMeHa H30TOMOB ypaHa (IUTUTENBLHOCTD ModyoOMeHa menee 10

cexyHI) u 006afaroT BO3MOXKHOCTBIO paboTaTh MpH TeMIepaType B AMana3oHe OT
100°C nmo 200°C.

HoHooOMeHHDbIE KOJOHHDLI (HOHHBbIH 00MeH)

[unuuaopuueckue KONOHHBI guamerpoM Oonee 1000 MM ans yaepskaHusi M
NOJZIEP>KaHUA  3allOJHEHHBIX  CJIOEB  HOHOOOMEHHBIX  CMOJI/ancopOeHTOB,
CrNeLMaNbHO NpeaHa3sHavyeHHbie WIK NOATOTOBNEHHbe ANs oboraenus ypasa c
UCIOJIb30BaHHEM HOHOOOMEHHOro mpolecca. 3TH KOJIOHHBl M3rOTOBJIEHBI U3
maTrepuanoB (TakMX, Kak THTaH wWIX (TOPUPOBaHHbIE YIJIEBOAOPOAHbBIE
NOJUMEPBI), CTOMKHX K KOppO3HH, BBI3bIBAEMOM pacTBopaMu
KOHLEHTPUPOBAHHOMN COJIIHOM KHMCIOTBHI, UJIH 3alHIIEHbI MOKPBITHEM M3 TaKMX
maTtepuanos 1 cnocobnbl paboTaTh nipu Temnepartype B auanaszone ot 100°C no
200°C u nasnenu Boitue 0,7 MITa (102 ¢pyHT/KB. AK0iM).

Honoobomennbie cucTembl pediiokca (MOHHBIN 00MeH)

a) CrneuuanpbHo mNpeAHA3HAYEHHBIE WM  MOJATOTOBJIEHHbIE  CHCTEMBI
XMMHYECKOr0  MAM  3JEKTPOXHMHYECKOrO  BOCCTAHOBJEHUS s
pereHepauuu peareHTa(oB) XUMHYECKOTO BOCCTaHOBJIEHUS,
UCIOJIb3yeMOro(bIX) B Kackagax HOHOOOMEHHOro oborailleHus ypaHa.

b) CneunansHo mnpegHa3HaYeHHblE WM  TOATOTOBJIEHHBIE  CHCTEMBI
XHMHUYECKOTO MJIH D3JIEKTPOXMMHUYECKOTO OKUCJICHUSI IUIs pereHepaLuu
pearenTa(0B) XHMHYECKOTO OKHCJIEHHS, Mcnojb3yemoro(blx) B Kackaaax
HOHOOOMeHHOTro oforalueHus ypaHa.

NOACHUTEJIbBHOE 3AMEYAHHUE

B npouecce nonoobMenHoro oboraineHus B KauecTBE BOCCTAHABJIMBAIOLLETO
KATHOHA MO’XET HCIOJIB30BAThCs, HATIPHMeEp, TpexBaneHTHbIH Tutan (Ti), u B
5TOM Ciydae BOCCTAHOBHTENbHAass cHcTeMa Oymer BbipabarteiBate Ti~
MOCPeACTBOM BoccTaHoBNeHus Ti™.

B nmnpouecce B KkayecTBe OKHCIMTENS MOXET HCIOJb3OBATLCA, HampHUMep,
3
TpexsanenTHoe xene3o (Fe™), u B aToM cnyyae cucrema okucnenus Gyner
3 2
BeIpabarbiaTh Fe™ nocpeactsom okucnenus Fe™,

CneuMaJbHO  mpegHAa3HAYeHHbIe  HJH  [OATOTOBJIEHHbIE  CHCTEMbI,
ofopyaoBaHHe H KOMIOHEMTBI UISl HCIOJL30BAHHS B  JIA3EPHBIX
060raTuTeIbHbIX YCTAHOBKAX

BBOJHOE 3AMEYAHHUE

CywecTByromne cHCTEMbI it 000raTHUTENBHBIX MPOLIECCOB C HCIMOJb30BaHHEM
Na3epoB AENATCS Ha JBE KaTErOpUH: Te, B KOTOphIx paboueii cpenoit sBisttoTCs
napbl aTOMapHOTO YpaHa, M Te, B KOTOpbIx pabouyeii cpenoif sBASIOTCS Mapbl
ypaHOBOro coefrHeHHs. OOLIMMH Ha3BaHUAMH AN TAKHX MPOLIECCOB SBJIAIOTCS:
nepBas KaTeropusi - Jla3epHOe pa3fieieHHMe H3OTONOB MO METORY aTOMAapHbIX
napoB (ALVIS wunu SILVA), BTOpas KaTeropus - MOJIEKYJSIPHBIA MeToA
naszepHoro pasgenenus uzotonoB (MLIS unu MOLIS) u xumuueckast peakuus
nocpencTsoM H30MpaTenbHO no u3oTonam jasepHod aktuBaunu (CRISLA).
Cucremsl, 060pyn0BaHHE U KOMIIOHEHTHI 11 YCTAHOBOK J1a3€PHOTO 000ralieHus
BKJIIOYAIOT. a) YCTPOMCTBAa Ui MOAa4YM MapoOB METAJIMYecKoro ypaHa (ans
136upaTenbHOU POTOHOHM3ALIMK) MM YCTPOMCTBA ANist MOAAYM [1apOB YPAHOBOIO
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S.7.1.

S.7.2.

coenvHeHust (1a  QOTOAMCCOMMALMH  WJIM  XHMHYECKON  aKTHBALUMH),
b) ycrpoiicTsa ans c6opa oboraieHHOro ¥ 06eJHEHHOTO METAJUIHYECKOro ypaHa
B KadecTBe "mpoAykra" M "XBOCTOB" B MEpBOH KaTeropMH M ycTpOiCTBA s
cOopa pa3NoKeHHBIX HMJM BBIUEAIIMX W3 PEAKLUHMH COeAHHEHWH B KayecTBe
"npoaykra" M HeoOpaGoTaHHOro Marepuana B KauecTBe "XBOCTOB" BO BTOpPOH
Kareropud; c) pabouue nasepHble CUCTEMBbI A M3OupaTenbHOro BO3OyKAEeHUA
M30TONOB ypaHa-235; u d) obopynoBanue Asis NOATOTOBKU TOAA4M U KOHBEPCHH
npoaykra. BcneacrBue CIOXHOCTM CIEKTPOCKONMHUM aTOMOB M COEIUHEHHId
ypaHa MoxeT noTtpeboBaTbcs HCNONb30BaHHe Nr000it M3 psAga HMMeroImUXCcs
Jla3epHBIX TEXHOJIOTHIA.

[NOJACHMTEJIbHOE 3AMEYAHHME

MHorue M3 KOMIIOHEHTOB, MNEpPEYUCIEHHBIX B 3TOM pasfene, BCTyMmalT B
HEMOCPEACTBEHHbIH KOHTAKT C MapaMH METAUIMYECKOrO YypaHa WIH C
KUAKOCTBIO, WIH C TEXHOJIOTHYECKUM ra3oM, cocroamuM u3 UFs wnu cmecu U3
UFg v apyrux razoe. Bce noBepxXHOCTH, KOTOpPbIE BCTYNAlOT B KOHTAKT C YPaHOM
wit UFs, MOMHOCTBIO M3rOTOBJIEHbI M3 KOPPO3HMECTOMKMX MaTepPHaJIOB MU
3alMLIeHbl MOKPbITUEM M3 TaKUX MaTepHaJOB. Jna ueneit pasnena,
OTHOCSLIErocsi K KOMMOHEeHTaM 00OpynoBaHMA JUIA JiasepHoro oborauieHus,
Marepuaibl, CTOHWKME K KOPPO3MM, BBbI3bIBAEMOH MapaMM WM >KHAKOCTSAMH,
COIEpPXKallMMH METAUIMYEeCKUH YpaH WM YpaHOBble CIUIaBbl, BKJIKYAIOT
TIOKPHITBIA OKCHAOM HWTTPUS TrpadMT M TaHTal, M MaTepHalbl, CTOHKHE K
koppo3uy, Bbi3biBaeMOH UFg, BKIOYalOT Melb, HEPXKABEIOLIYIO CTalb,
ATIOMHHHH, aJIOMMHHEBbIE CIUIaBbl, HHKEJIb WJIH CIaBbl, coaepxaiue 60%
HUuKens u 6onee, u croiikue Kk UFg MONHOCTBIO (HTOPHPOBAHHbIE YTIIEBOJOPOIHbBIE
NOJIMMeEpBI.

Cucrembl! Boinapusanus ypaua (ALVIS)

CneuuanbHO NpeAHa3HAYCHHbIC HWJIM MOATOTOBJICHHBIE CHCTCMBI BbINApUBAHHA
YpaHa, KOTOpbI€ COACpPXKAT BBLICOKOMOUIHBIE NOJOCOBbBIE MJIH pPacTpPOBLIE

3JIEKTPOHHO-JTyueBble MyLIKH C MepefaBaeMOi MOIIHOCTHIO Ha MHlleHb Oonee
2,5 kBr/cm.

Cucrembl 251 06paboTku xKuakoMeTaIHIeckoro ypana (ALVIS)

CrneunanbHO TipeAHa3HaYeHHbIE WM MOATOTOBJIEHHbIE CUCTEMBI A1 06paboTku
XKHUAKOTO MeTamjia /s PpaclUIaBJIeHHOrO YypaHa WM YPaHOBBIX CIINaBOB,
COCTOSILIME U3 TUTJIEH U OXJTaxxaarouero o60pyaoBaHUs AJs THUTJIEH.

IMOACHUTEJIbBHOE 3AMEYAHUE

Turau u Apyrue KOMMNOHEHTHI 3TOH CHUCTEMBbl, KOTOPble BCTYNAIOT B KOHTAaKT C
pacriaBleHHbBIM YPaHOM WJIH YPaHOBBIMM CIUIaBaMM, H3TrOTOBJIEHBI M3
KOPPO3UECTOMKHX U TEPMOCTOWKMX MaTepHalioB WIIH 3alUMILEHHBIX TOKPBITHEM
M3 TakuX MaTepuainos. IlpuemieMble MaTepHasbl BKIIOYAIOT TaHTal, MOKPBITHIMH
OKCHMAOM  WTTpus  rpadur, rpaduT, MOKpPBHITHIA  OKMCIAMH  APYrHX
penxo3eMenbHbix 3nemeHToB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) unn ux
CMECSIMH.
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5.7.3.

5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

Arperatel ana cOGopa ''mpoaykra" u  "XBOCTOB" MeTaNJIHYECKOro
ypana ALVIS)

CneuuanbHO MNpeaHa3HaueHHble WM MOATrOTOBJIEHHbIE arperathl Juisi cOopa
"npoaykTa" U "XBOCTOB" MeTaJNIMYECKOro ypaHa B XKHAKOIl MM TBeploi popme.

IMOACHUTEJIbHOE 3AMEYAHHE

KOMITOHEHTBI 3THX arperaToB M3rOTOBJIEHBI W3 MaTePHAJIOB, CTOMKUX K Harpesy
M KOPPO3HH, BBI3bIBAEMOM MapaMH METAUIHYECKOTrO YpaHa MIIH XUAKOCTBIO, HIIH
3alMIIEHB] TIOKPBHITUEM U3 TaKUX MAaTepHaNlOB (TaKUX, KaK MOKPBITbII OKCHAOM
UTTPHsl rpaduT WK TaHTaAJ) U MOIyT BKJIIOYATh B cebst TpyOONpPOBOIBI, KIIaMaHsl,
wryuepa, "xenoba", BBOIbI, TEMIOOOMEHHUKH M KOJUIEKTOPHBIE UIACTHHBI ANA
MarHUTHOTO, 3JIEKTPOCTATHYECKOTO WIIH APYTrHX METOAOB paslelieHus.

Koxyxu pazaesmrennnoro moay.asa (ALVIS)

CneuHajnbHO MpeaHa3HaueHHble WIM MOArOTOBJIEHHBbIE LMIMHAPUYECKHE HIIH
NpsIMOYroJibHble  KaMepbl sl TMOMELIeHWs B HUX MCTOYHHKAa MapoB
METAJUTMYECKOTO YpaHa, SJIEKTPOHHO-JTy4€BOMH MyLWIKH U KOJUIEKTOPOB "MpoaykTa"
1 "XBOCTOB".

IMOACHUTEJIBHOE 3AMEYAHUE

DTH KOXYXM HMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH 1ni  mojadu
3JIEKTPONMTAHHS M BOABI, OKHA /sl JIA3ePHBIX IyYKOB, COEAMHEHUH BaKyyMHbIX
HaCOCOB, a TaKXe IUIsl JUArHOCTHKH U KOHTPOJsS KOHTPOJIbHO-U3MEPHTENbHBIX
npubopos. OHH MMEKOT NMPHCNOCOONEHHUS AN OTKPHITUS M 3aKPBITHs, 4YTOOBI
obecrnieunTb 06CyKHBaHHE BHYTPEHHHX KOMITIOHEHTOB.

Ceepx3ByKOBbIe paciiHpuTebHbIe conia (MLIS)

CrieuyaibHO  MpeJHa3sHaYeHHble WM MOATOTOBJIEHHBIE  CBEPX3BYKOBbBIE
pacliupuresbHbie corna s oxnaxaeHus cmeced UFs M Hecywero rasa no
150°K unu Huke 1 kopposuectoiikue k UF.

KoanexTopnl npoaykra natugTopucroro ypana (MLIS)

CneuranbHO MpenHa3HaYeHHblE WM TNMOATOTOBJIEHHbIE KOJUJIEKTOPH!I TBEPAOro
npoayxta mstudropucroro ypaua (UFs), cocrosiuue u3 ¢punbTpa, KOIIEKTOPOB

yOapHOrO WJIM LUMKJIOHHOTO THNA WM UX COYETaHHWH U KOppO3HeECTOIKHE K cpene
UFs/UFs.

Komnpeccopsl UF6/necymero raza (MLIS)

CrieunansHO NMpegHa3HaueHHble WM MOATOTOBJIEHHBIE KOMIPECCOPDI A CMeCei
UFs 1 HecyLiero rasa ans QJIMTeabHOH skcrtyarauuu B cpeae UFs. KoMnoHeHTbl
3THX KOMIIPECCOPOB, KOTOpbl€ BCTYMAalOT B KOHTAaKT C HECYLIMM ra3oM,
usrorosnedsl U3 kopposuectoitkux Kk UF¢ MarepuanoB unu 3amiMiieHbl
MOKPBITUEM M3 TAKUX MaTEepHaJIOB.

YnnorHeHus Bpamarwomuxcs sanos (MLIS)

CneunanbHO  npeAHa3sHaY€HHbIE MM [OATOTOBJNEHHBIE  YIUIOTHEHHs
BpalLAOLMXCsl BaJIOB, YCTAHOBJIEHHBIE HA CTOPOHE ITOJAYM H HA CTOPOHE BbIXO/A
IS YIUIOTHEHUA Balla, COENMHSIOLIEr0 pOTOpP KOMIpeccopa ¢ IMPUBOAHBIM
apurateneM, ¢ TeM 4toObl ODecmeuMTh HAAEXKHYHD  epMETH3aLMIo,
MPEAOTBPALIAIOLUYIO BBIXOA TEXHOJOTHYECKOrO ra3a WM HaTeKaHue BO3ayXa WK

24



5.7.9.

5.7.10.

5.7.11.

Cucrems! propuposanusa (MLIS)

CneuuansHO  MNpelHa3Ha4Y€HHble MIM  TNOArOTOBJIEHHbIE  CHCTEMbl  JUIS
dTopuposanus UFs (B Teepaom cocrosinum) B UFg (ras).

INNOSACHUTEJIbBHOE 3AMEYAHHE

OTH cucTeMBbl npeaHa3HadeHbl 1 TopupoBaHus cobpanHoro nopowka UFs B
UFs B uensix nocneayrowero cbopa B KOHTeHHepax NMPOAYKTa WM AJls NOAA4HU B
6aoku MLIS nns ponosnHutensHoro oborawenus. Ilpu mpuUMeHeHHH OAHOTO
noaxozaa peakuus GTOpUPOBaHHsA MOXeT ObITb 3aBeplLIEHa B Mpenesiax CUCTEMBI
pasneneHust U30TOMNOB, e MAET PeakLus U HENOCPEACTBEHHOE H3BJIEYEHHE U3
koJuiektopoB "mpoaykra”. Ilpu npumeHeHuu apyroro noaxona nopowok UFs
MOXeT OBbITh H3BJICHEH/TepeMelleH U3 KOJUIEKTOPOB "MpoaykTa" B MOAXOAALIMIMA
peaktop (HampuMep, peakTop C MBCEBIOOXHXEHHBIM CJIOEM KaTajll-3aTopa,
reJIMKOUOANbHBIA PEeakTop WM jkapoBas OawHs) B uensix ¢ropupoBanus. B
oboux cnyyasix ucnojb3yercs obopydoBaHHe ANl XpaHeHUs U NepeHoca (ropa
(unu Apyrux npueMJieMbix (TOPUPYIOLIMX peareHTOB) M s cbopa U nepeHoca
UFs.

Macc-cnekTpomerpbl/ucrounuku nonos UF6 (MLIS)

CneuuansHO npenHasHadeHHble WM TNOATOTOBJIEHHBIE MAarHUTHblE MM
KBaZApPYMOJIbHBIE MacC-CIIEKTPOMETPEBI, COCOOHbIE MPOU3BOAUTL MPsiMOil oTOOp
npo6 nonasaeMoii Macchl, "npoaykra" WM "XBOCTOB" U3 ra3oBbix MoTokoB UFs u
obnanaroiue NOJHBIM HAGOPOM CIEAYIOIMX XaPaKTEPUCTHK:

1. yaenbHast pa3peLuarowasi cnocoOHOCThL Mo Macce cBeilue 320;

2. comepxXaT HUCTOYHHUKH MOHOB, H3rOTOBJIEHHbIE U3 HHUXPOMa WJIH MOHEs
WM 3al0UIIEHHbIE MOKPBITHEM U3 HUX, WJIN HUKEJIUPOBAHHEIE,

3. colepxaT HOHU3aLHOHHbIE HCTOYHHKH ¢ OOMOapAHPOBKOii 3JIEKTPOHAMY;

4, comepXaT KOJUIEKTOPHYIO CHCTEMY, MPUTOAHYIO AJI H30TOMHOIO aHaNHU3a.

Cucremb! noaaun/cucrembl oTBoaa "'mpoaykra'” u "xsocros' (MLIS)

CneunanpHO npenHa3sHauYeHHble WM TNOATOTOBJEHHbIE TEXHOJIOTHYECKHE
cucTeMbl MM 060opynoBaHue s 0OOraTHUTENbHBIX YCTAHOBOK, W3TOTOBJIEHHBIE
u3 kopposuectoknx k UFs Mmarepuanos, MM 3alUULIEHHBIX MOKPBITUEM H3
TaKMX MaTepHaloOB, BKIIOYAOLIHE:

a)  NUTAOLIMEe aBTOKJIABbl, MEYH WIM CHUCTEMBI, HUCIOJb3yeMble I MOAaqH
UFs ansa npouecca oboraienns;

b)  mecybnumatopel (MM  XOJOAHBIE JIOBYLIKM), HCMOJIb3yeMble  JUIs
BoiBeieHHs Harperoro UFg u3 npouecca oboraieHus A nocieayrolero
nepeMeLIeH s,

C)  CTaHLHUH OTBEPXKAEHHS WM OXHXKEHHUS, UCIOJIb3yeMble U1 BBIBELEHHS
UFs u3 npouecca oboraienus nyreM ckatus u nepesoga UFg B sxuaxyro
Wiy Teepayto dopmy;

d)  craHumu "mpomyxTa" MM "XBOCTOB", HCIHOJb3yeMble JUIA MEPEMELIEHHA
UFs B KOHTEHHEPHDI.
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5.7.12.

5.7.13.

5.8.

5.8.1.

Cucremst otaenenust UFs oT Hecymero raza (MLIS)

CrneunanbHO MNpPEeaHAa3HaYeHHbIE MM  MOATOTOBJIEHHBIE TEXHOJIOTMYECKHE
cuctemsl anst otaenenus UFg oT Hecywero raza. Hecyuum razom moxert ObITh
a30T, aproH WK Apyro# ras.

ITOACHUTEJILHOE 3AMEYAHHWE
DTH CUCTEMBI MOTYT BKJIIOYATh Takoe 000pyAoOBaHHME, KaK:

a) KPUOTEHHbIE TEMNOOOMEHHHUKH MJIM  KPHOCEMapaTropbl, CrnocobHbIe
co3zaBaTh TeMneparypsi -120°C unu MeHee, Wiu

b)  ONOKM KPHOTEHHOro OXJIAXAEHUs, CNOCOOHBIE CO3AaBaTh TEMIEPATYPHI -
120°C unu MeHee, uiamn

c)  xonoaHsie noBywku UFs, cnocobHbie co3nasats Temneparypsl -20°C unu
MeHee.

JIlazepubie cucrembl (ALVIS, MLIS u CRISLA)

JIa3epb1 WM  JNIa3€pHbIC CUCTCMBI, CNCHHAJIPHO TNPECAHA3HAYCHHBIC MIIH
MOATOTOBJICHHBIC IJIA PasacICHNUsI H30TOMOB ypaHa.

ITOACHHUTEJIbHOE 3AMEYAHHE

Jlazepbl U BaXKHbl€ KOMIIOHEHTHI JIA3€POB MMPH JIa3epHOM npolecce oboraieHus
BKJIIOYAIOT T€, KOTOpble oOnpeneneHel B nyHkre 3.6 IOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cucrema npouecca ALVIS o06biyHo
COCTOMT M3 [BYX Jla3epoB. Jia3epa Ha napax MeAM U Jla3epa Ha KpPaCHUTENsX.
Jlazepnas cucrema gyt MLIS obbruHO cocToMT M3 nasepa, paborarowero Ha CO;
WIM 3KCHMEPHOrO Jla3epa M  MHOTOXOJOBOHW  OINTHYECKOH sYEHKU C
BpalalOIMMHKCA 3epkanamMu Ha obeux cropoHax. Jlis JlazepoB MM Ja3epHBIX
cucteM npu oboux mpoueccax Tpedyercss cTabUIM3aTOP CHEKTPOBOH YaCTOTHI
1Jist paboThbl B TEYEHHE JUIUTENBHBIX TEPHOAOB BPEMEHH.

CneunanbHo  mpeaHA3HAYEHHBbIE HMJIH  MOArOTOBJEHHbIE  CHCTEMbI,
o0opyaoBaHHEe U KOMIOHEHTBbI [AJf HCHOJb30BAHMA HA 000raTMTEJbHBIX
YCTaHOBKAX C IJIA3MEHHBIM pa3AeJieHHeM

BBOJHOE 3AMEYAHUE

Ilpu npouecce MuasMeHHOro pasfeeHusl MiasMa, COCTOsLIas U3 HOHOB ypaHa,
NPOXOOUT Yepe3 3JIEKTPUYECKOe [MMOoJle, HACTPOEHHOE HAa YaCTOTY HOHHOIO
pesonanca U™, ¢ TeM 4ToGbl OHM B TEPBYIO Ouepedb MOTIOIANH SHEPTHIO U
yBENUYUBAJICS AHaMeTp MX wTonopoobpasHerx opout. HOHB ¢ MpoxoxaeHHeM
mo GonbleMy [uaMeTpy 3aXBaTblBalOTCA 1Jisi OOpa3’oBaHUS MpPOMYKTa,
oboramentoro U?’. Tlnasma, xoTopas o6pasoBaHa MOCPEICTBOM HOHH3ALHH
YPaHOBOTO mnapa, COAEPXUTCS B BAaKYyMHOH KaMepe C MAarHUTHBIM [OJIEM
BBICOKOH HarpspkeHHOCTH, OOpa3’OBaHHBIM C [OMOILBI0 CBEPXMPOBOMALIETO
marHuta. OCHOBHblE TEXHOJIOTMYECKHE CHCTEMBI MPOLIECCA BKIKOYAKT CHCTEMY
reHepauMy YpaHOBOH IUIa3Mbl, pa3AelIMTENbHbIH MOAYJb CO CBEPXNPOBOASILUM
marHUTOM (cM. nyHkT 3.10 moxymenta INFCIRC/254/Rev.1/Part 2) ¥ cucTeMsl
U3BJIeYEHHs MeTaa ans cbopa "npoaykra" U "XBOCTOB".

MHKpOBOJIHOBble HCTOYYHHKH JHCPrUH H AHTCHHBbI

CneuuansHo NpEeAHA3HAYCHHbIE  HIIH NMOArOTOBJICHHBIE  MHKDPOBOJIHOBbIE
HCTOYHHKH 3HEPruH MW aHTECHHbl AJI1 TeHEepaUuHH WIH YCKOPEHHUA HOHOB MU
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

obnanaromue ClegyrOlMMMH XapakTepMCTHKaMH:  4acroTa Boeime 30ITu u
CpeAHsis BbIXOAHAs MOLIHOCTD IJIsi FeHepalMi HOHOB Oonee 50 kBT.

ConeHouan! a4y Bo30yKa1eHHS HOHOB

CneunanpHO TpeAHa3HaYCHHbIE MJH TOATOTOBJIEHHBIE COJNIEHOMABI IS
pPaaMoyYacTOTHOrO BO30YXXAEHMA MOHOB B AMana3oHe 4yactoT Gonee 100 kl'u u
crniocobHble paboTaTh npu cpeaHeit MowHoOCTH Gonee 40 kBT.

CucTeMbl reHepaLlHH YPAHOBOH IMJIA3MBbI

CneuuanbHO npeJHa3HAYEHHblE HWIIM TOArOTOBJIEHHBbIE CHCTEMBI TeHepaLuu
YPaHOBO#H IMa3Mbl, KOTOPbIE MOTYT COAEPKAaTh BHICOKOMOLUHBIE MOJOCOBBIE HIIH
pacTpoBble 3JIEKTPOHHO-JIyueBble MyIIKH C TepenaBaeMOil MOLUIHOCTBIO Ha
MHIIeHb Oonee 2,5 kBT/cM.

CucremMb! /151 00pabOTKH KHIAKOMETAIIHYECKOT0 ypaHa

CneunanpHO NMpegHa3HaueHHbIe WIH MOArOTOBJIEHHbIE CHCTeMBI AJisi 06paboTku
XKHIKOTO MeTajlna O PpacIUlaBlI€HHOrO0 YpaHa MWIH YPaHOBBIX CIUIABOB,
COCTOSIIME M3 TUIVIEH M OXJIaKAAoLIEero 060pyaoBaHUs AJist TUTJIEH.

MNOACHUTEJIbHOE 3AMEYAHUE

Turnu U apyrue KOMMOHEHTBI 3TOH CHCTEMBI, KOTOpbl€ BCTYMAalOT B KOHTAKT C
pacriaBie€HHBIM YPaHOM WM yPaHOBBIMH CIUIaBaMH, M3TOTOBJEHBI H3
KOPPO3HECTOMKHUX H TEPMOCTOMKMX MaTepHalOB MM 3alMIIEHbl NOKPBITHEM U3
Takux Marepuanos. IlpuemneMble MarepHanbl BIUIOYAIOT TaHTAN, MOKPBITHIM
okcupoM  uTTpust  rpadur, rpadHT, TOKPHITHIA  OKHUCIAMH  APYruX
peaxo3eMenbHbIx 3JieMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) uinu ux
CMECSMHU.

Arperartn! s coopa "'mpoaykTa’ H ""XBOCTOB' METAJUIHYECKOro ypaHa

CneuunansHO mNpefHa3Hau€HHble WM TMOATOTOBJIEHHBIE arperathl Ais cbopa
"npoaykra" M "XBOCTOB" 1IN METaNIMYECKOro ypaHa B TBeppoii dopme. ITH
arperathl U1 cOOpa H3rOTOBJIEHBl M3 MAaTEpHAJIOB, CTOMKHX K HarpeBy W
KOPPO3HH, BBI3BIBAEMOH MapaMu METAIMYECKOrO ypaHa, TakuX, Kak rpadwr,
MOKPBITBI#i OKCHAOM MTTPMSA, WIIM TaHTaJl, MJIM 3AILHLICHbI MTOKPBITHEM M3 TaKHUX
MaTepHaIoB.

Koxyxu pazgeuTesibHOro MoayJis

IMunuHapHUvecKre kaMepsl, CreLHaIbHO MPEAHA3HAYEHHbIE WM MOATOTOBJIEHHbIE
I8 MCMONB30BaHMA Ha OOOraTUTENBHBIX YCTAHOBKAX C  IJIa3MEHHBIM
pa3fienieHdeM, i [OMEHEHMS B HUX HWCTOYHMKA YPaHOBOM TUIa3Mbl,
9HEpPreTU4eCKOro COJIEHOMAA paJHO4YacTOThl U KOJUIEKTOPOB "Mpoxaykra"' wu
"XBOCTOB".

INOACHUTEJIbHOE 3AMEYAHUE

OTH KOXYXM MMEIT MHOXECTBO BXOAHBIX OTBEPCTHH N  MNOJauM
JNEKTPOMUTaHUA, coeduHeHWi aud@Py3MOHHBIX HAcCOCOB, a TaKke s
AUarHOCTHKH H KOHTPOJIA KOHTPOJbHO-H3MEPHUTENbHBIX NpubopoB. OHU UMEIOT
MPUCHOCOONAEHUS U1 OTKPBITHS M 3aKPBITHs, YTOOBl 00ecneduTh 00CIyKUBaHHE
BHYTPEHHHX KOMITIOHEHTOB W M3rOTOBJIEHBI U3 COOTBETCTBYIOLUIMX HEMArHUTHBIX
MaTE€PUaIOB, TAKUX, KaK HEP>KaBeloLIas CTalb.
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5.9.

5.9.1.

CrneuHanbHO npeaAHA3HAYCHHbIE HJIH noaAroToBJECHHbIC CHCTEMDbI,
oﬁopynoxzanue H KOMIIOHEHTBI AJII HCIHOJIB30BAHHA HAa YCTAHOBKaxX
JIEKTPOMATrHHTHOI0 oﬁoramemm.

BBOJHOE 3AMEYAHHE

TIpy 371eKTPOMArHUTHOM TNpPOLIECCE MOHBI METAJNIMYECKOrO YpaHa, MOJIyu4eHHbIE
NOCPEACTBOM MOHHM3aUMM NUTalolIero Marepuana u3 coneit (obeiuHo UCl,),
YCKOPSIIOTCA M TMPOXOMAT Yepe3 MarHWTHOE MOoJie, KOTOPOe 3aCTaBjiieT HOHBI
pa3sIMYHbIX U30TOMOB MPOXOAWTH M0 Pa3IMYHBIM HarpaBieHHUAM. OCHOBHBLIMH
KOMIMOHEHTAMH  3JIEKTPOMAarHUTHOTO H30TOMHOrO  CenapaTropa  sBJAKTCS:
MarHUTHOE TMOJie JUIA OTKIIOHEHHWs/pa3fieNieHHss H30TOMOB WOHHOTO MMydKa,
MCTOYHMKA MOHOB C €r0 CHCTEMOM YCKOPEHHS, U CHUCTEMbI cOOpa OTHENEHHBIX
HOHOB. BcrnomoraTenbHble CHCTEMbI IJISi 3TOrO MPOLECCAa BKIIKOYAKOT CHCTEMY
CHaOXXe€HUsT MArHUTHOH J3Hepruedl, CHUCTEMbl BBICOKOBOJBTHOTO THMTAHHA
MCTOYHHKA HOHOB, BaKyyMHYIO CHUCTeMY W OOLIMpHBIE CHUCTEMbl XMMHUECKOIA
00paboTku AN  BOCCTAHOBJEHMs TNPOAYKTa W OYHMCTKH/pereHepauuu
KOMIOHEHTOB.

JJIEKTPOMArHUTHBIE CENAPATOPbI H30TONOB

ONEeKTPOMarHUTHBIE CENapaTopbl U30TOMOB, CMELHANILHO NPeAHA3HAYEHHbIE WU
NMOATOTOBNIEHHbIE MJIA pasfieJieHuss M30TOMOB ypaHa, W oOopyaoBaHue U
KOMITIOHEHTHI JUIsl 3TOTO, BKJIIOYas:

a)  HcTOYHMKH MOHOB

CneunanbHO mnpeAHa3HauYeHHblE WIM TMOATOTOBJIEHHBIE OTHEJbHbIE WU
MHOTOYUCJICHHblE MCTOYHUKH HMOHOB YpPaHa, COCTOSLIME M3 HMCTOYHMKA Mapa,
MOHM3aTOpa M YCKOPMTENs TMy4ka, H3TOTOBJEHHbIE M3 COOTBETCTBYHOLIHMX
MaTepHaJioB, TaKuX, kak rpaduT, Hep>kaBewwlasi CTajlb MM Mellb, H CIIOCOOHbBIX
obecneunBatb 00LIMIA TOK B nyuke HOHOB 50 MA unu Gosee.

b)  Konnekropsl HOHOB

KonnekropHble mnnacTHHBI, WMEKOLIWE JABe WIH Oojiee LIENM M masa,
CMEeUHaNbHO MpeAHa3HAYEHHbIE UK MOATOTOBJIEHHBIE [ cOOpa MyYKOB MOHOB
oboraieHHoro U o6eIHEHHOTO ypaHa ¥ M3TOTOBJEHHBIE M3 COOTBETCTBYIOIIMX
MaTepHalioB, TaKKUX, Kak rpadMT UM HEP>KaBeIOLIas CTallb.

c) BaxyymHble KOXYyXH

CneunanbHO nNpegHa3HaYe€HHbIe MM MOATOTOBJIEHHbIE BaKYYMHbIE KOXYXH
ANs  JJIEKTPOMAarHMTHBIX  CEMaparopoB  ypaHa,  M3rOTOBJIEHHbIE U3
COOTBETCTBYIOLIMX HEMAarHUTHBIX MaTEPHAIOB, TaKUX, KaK HepXKaBerolliasl CTaJlb,
1 MpeAHa3HauyeHHble Ans pabothl npu AasneHuu 0,1 IMa unu Hike,

NOJICHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CHELHalbHO TMpeAHa3HaueHbl IJI1 TOMELIEHHs B HUX
MCTOYHMKOB MOHOB, KOJUIEKTOPHBIX MJACTHH U BOJOOXJIAXIAEMBIX BIJIAABILIEH
M HMMEIOT mnpucnocobieHus s coeauHeHUH audGY3HOHHBIX HAcOCOB M
NpUCNIOCOOIEHUsA AN OTKPBITUS M 3aKPBITHA B LENsAX W3BIEYEHUA M 3aMeHBb
3TUX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d)  MarHuTHBIE NONOCHBIE HAKOHEUHHKH

CrneunanbHO TNpefHAa3Ha4YE€HHblE WM MOArOTOBJIEHHbIE MAarHUTHbIE
NOJIOCHBIE HAKOHEYHMKH, MMeElolMe auaMmerp Oonee 2 M, HCMONB3yeMbIE IS
obecrieyenyst MOCTOSIHHOTO MAarHUTHOTO MOJIS B 3JIEKTPOMAarHUTHOM Cenaparope
M30TONOB M JUIA MEPEHOCa MarHUTHOTO MOJIST MEXAY PaclOIOKEHHBIMH PAIOM
cenapaTopaMH.

BbICOKOBOJIbTHBIE HCTOYHHKH NTHTAHHA

CneunanbHO mnpeaHAa3HAY€HHble MM TOATOTOBJIEHHbIE  BBICOKOBOJIbHBIE
MCTOYHUKM MHUTAHMA IUI1 MUCTOYHHKOB HOHOB, oOjamatoiye MojaHbiM Habopom
CNIEOYIOLIMX XapaKTePUCTHK:  MOryT paboTare B HENPEPbIBHOM DEXHME,
BbIXOAHOe HampsokeHHe 20 000 B wnu 6onee, BbixonHo#t Tok 1 A unn Gonee u
crabunuzauus HanpspkeHus Mexnee 0,01% B TeueHue 8 yacos.

HcrouHHKH NHTaAHHSA 3JIEKTPOMATHHTOB

CneunanpHO npefHa3HAYEHHbIE WIM TOATOTOBJIEHHblE MOIIHBIE HCTOYHHMKH
MUTaHUSi TMOCTOSHHOTO TOKa JUIA 3JIEKTPOMAarHUTOB, obOnamaroiue MOJHBIM
HabOpOM ClenyIOIUX XapaKTePUCTHK: BBIXOAHOH TOK B HEMPEPBIBHOM peXHUMeE
500 A unu Gonee npu Hampsikenuun 100 B unu Gonee, npu crabunuzaumu mno
TOKY WK HanpsbkeHU1o meHee 0,01% B TeyeHue 8 yacos.

YcTaHOBKH AJIsi MPOHM3BOACTBA TSKeJOH BOgbI, AeHTepHA H AeHTEepHEBbIX
coefHHeHMiI M o0opyaoBaHMe, CHEUNHAJbHO NpeAHAZHAYEHHOE MJIM
MOAroTOBJEHHOE AJIA 3TOr0

BBOJHOE 3AMEYAHME

TspKenyro BODYy MOXKHO MPOM3BOAUTD, UCIIOJIB3Ys pa3inuyHbIe nmpoueccel. OmHako
KOMMEpPYECKH BLITOAHBIMH SIBJIIOTCA ABa MPOUECCa: MPOLECC H30TOMHOIO
obMena Boabl u ceposopopona (mpouecc GC) u mpouecc U30TONHOro obMeHa
aMMHaKa i BOJOpOJa.

IMpouecc GC ocHoBaH Ha OOMeHe BomopoZa M AEHTEpHs MexIay BOIOH M
CepOBOJOPOIOM B CHCTEME KOJIOHH, KOTOPbIE JKCIUTYaTHPYIOTCSI C XOJIOAHO
BEPXHEit cexLuell ¥ ropsyei HkHEH cexuueil. Boja TeueT BHU3 MO KOJOHHAM,
B TO BpeMs KaK CEpPOBOJOPOIHBIH ra3 LIUPKYJIUPYET OT JHA K BEPLIMHE KOJIOHH.
Jns comeHCTBUs CMELIMBAHMIO Tra3a M BOAbl HCIONB3YeTCS PAA  IbIpYaThIX
notkoB. [leftepuil mepeMemiaercs B BOAY MPU HU3KUX TEMIEpPaTypax U B
CEPOBOLIOPOJ NMPH BBICOKHX TeMneparypax. OboraineHHble aeiiTepHeM ras uiH
BOJA YAQISAIOTCA U3 KOJIOHH NEpPBOH CTYNMEHH Ha CThIKe rOpAYMX M XOJOAHBIX
CEKLM, U mnpouecc MOBTOPSAETCS B KOJIOHHax cnefaywoouieil crymeHH. IIpoxykr
nocnenHeit ¢asel - Boja, oborameHHas aeiitepueM mo 30%, Hanpasisercs B
AUCTHUIALMOHHYIO YCTAHOBKY U NMPOM3BOJACTBA PEAKTOPHO-YHUCTOH TSDKENOH
BOARI, T.€. 99,75% oxucu aelirepus.

B mpouecce obMeHa MeXJIy aMMMakOM M BOAOPOJAOM MOXHO H3BJIEKATh
nelTepui M3 CUHTE3-ra3a MOCPEACTBOM KOHTaKTa C XWAKUM aMMHAKOM B
NPUCYTCTBUM KaTanu3atopa. CuHres-ra3 mojaercs B OOMEHHBIE KOJOHHBI M
3aT€M B aMMHa4yHbIH KOHBepTep. BHyTpM KONOHH ra3 nMoAHMMAercs OT OHA K
BEPIIMHE, B TO BPEMs KaK >KUJAKMUA aMMHaK TEYeT OT BEPLIMHBI KO JHY.
HeiiTepuii B CHHTE3-ra3e JIMLIAETCs BOAOPOAA U KOHLEHTPHPYETCS B aMMHAKE.
AMMMUaK MOCTYNaeT 3aTEM B YCTAHOBKY JUI KPEKMHIa aMMHaKa Ha JHE KOJIOHHBI,
TOoraa kak ras cobupaercs B aMMHayHOM KOHBepTepe Ha BepuiMHe. Ha
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6.1.

MOCNEAYIOIHUX CTYNEHAX TNPOUCXOAMT JajbHelilee oOorallleHHe, U NyTeM
OKOHYaTeNbHON AUCTHIUIALMH MPOU3BOAUTCS PEAKTOPHO-UMCTasl TsDKeNas BOAA.
ITonaua cuHTE3-ra3a Moxer ObITh OOecreuyeHa aMMHa4YHOI YCTaHOBKOM, KOTOpas
B CBOI Ouepelb MOXET ObITb COOpYXXE€Ha BMECTe C YCTaHOBKON mJis
MPOU3BOACTBA TSDKENOH BOABI MyTEM H30TOMHOro oOMeHa aMMHaka H BOAOPOJA.
B npouecce aMMHa4HO-BOZOPOAHOro o6MeHa B KauecTBe HCTOYHHKA MCXOAHOIO
AefTepHs MOXET TaKXKe UCMOJIb30BaThCA OObIUHAsA BOJA.

MHorue npeaMeThbl KJIF0UeBOro 060pyaoBaHHs A YCTAHOBOK MO NMPOU3BOACTBY
TsDKEJOH BOABbl, Hcrnonp3ywwmux npoueccel GC WM aMMHa4yHO-BOAOPOAHOTrO
oOMeHa, IIMPOKO pacrpoCTPaHEHbl B HEKOTOPBIX OTpaciiiX HehTeXHMHUECKOMH
NPOMBIIIJIEHHOCTH. OcobenHo 310 Kacaercs HeOOJIBIIMX YCTaHOBOK,
ucnoapsyrowux npouecc GC. OpHako HeMHOrue mnpeameTs! o6opynoBaHUs
SIBJIAIOTCS cTaHaapTHeIMU. Ilpoueccst GC M amMMHauHO-BOZOpOAHOrO OOMeHa
TpebyroT 06paboTkH OONMBIIMX KOTUYECTB BOCIUIAMEHSIOLLMXCS, KOPPO3HOHHBIX H
TOKCHYHBIX >KUAKOCTEH NpHU MNOBbILIEHHOM AaBieHUH. COOTBETCTBEHHO MNpH
pa3paboTke CTaHAApTOB MO NMPOEKTHPOBAHUIO U DKCIUTyaTalMH U YCTAaHOBOK H
o60opynoBaHHUs, HCMOJL3YIOLIMX 5TH NPOLECCHI, CIEAyeT YAENATh OojbLIoe
BHHMaHHe noadOpy MarTepHalloB M HX XapaKTEPUCTHKaM C TeM, YTOObI
obecnevuTb MTMTENbHBINA CPOK CITy)Obl IPH COXpPAaHEHUH BbICOKOI 6e30MmacHOCTH
1 HajgexHoctH. OmnpeneneHue MacutaboB 00ycnoOBIMBaeTCA IMIaBHBIM 0Gpa3om
coOOpaXeHUsIMH 3KOHOMHKH M HeobxomumocTH. Takum obpazom, Gonbiuas
4acTb MpeAMETOB O0OpYAOBaHMS  H3rOTOBJIAETCS B COOTBETCTBUH C
TpebOBaHUAMH 3aKa34YHKA.

HaxoHeun, cnegyer ormeruts, uto kak B mnpouecce GC, Ttak M B mpouecce
aMMHaYHO-BOJOPOAHOrO OOMeHa, npeaMeTbl 00OpYAOBaHMs, KOTOpbIE IO
OTAENbHOCTH HE TMNpeAHa3HauyeHbl MIM MOArOTOBJEHbI CNELUHANbHO A
NPOU3BOJCTBA TSDKENOH BOMAbI, MOIYT COOMpAaTbCS B CHCTEMBI, CIHELHANIBHO
NpeAHa3HAY€HHbIE MM MOArOTOBJIEHHbIE JII NPOU3BOACTBA TSKENOH BOJBI
IIpuMepamMu TakMX CHCTEM, NpHMEHseMbIX B 00OMX Tmpoleccax, SBISIOTCS
CHCTEMa KaTaJIMTHYECKOTO KpEeKMHra, HCMonb3yeMas B mpouecce obMeHa
aMMHaKa 4 BOAI0POJa, U AUCTHIIISILUOHHBIE CUCTEMBI, HCNIONb3yEeMble B MPOLIECCE
OKOHYaTeJIbHOH KOHLIEHTPALIMH TSDKENIOH BOAbI, JOBOAsilNEeH ee OO YPOBHA
PEAKTOPHO-YHUCTOIA.

Ilpenmersl  00OpynOBaHMs, KOTOpble CHELHANbHO TNpeQHa3Ha4YeHbl  HIH
MOATOTOBJIEHBI IJI1 MPOU3BOACTBA TSKENOH BOABI MyTEM HMCIMOJNbL3OBaHUA JTUOO
npouecca oOMeHa BOAbI M CepoBOAOpOAa, AUOO mnpouecca oOMeHa aMMHaka U
BOJOPOAA, BKJIIOYAIOT;

Bopo-cepoBogopoanbie 06MeHHbIE KOJOHHDI

O6MeHHbIE KOJIOHHBI, H3rOTAaBIMBAEMbIE H3 MEJNKO3EPHHUCTOH YriepoaucTOi
cranu (Hanpumep, ASTM A516), nuamerpom ot 6 M (20 dyroB) 1o 9 M (30
¢yTOB), KOTOPBIE MOTYT 3KCIUTYaTHPOBATHLCA NMPH JABJCHHH CBBILIE UJIH PABHOM 2
MIla (300 ¢yHT/KB. mMOIM) U MMEIOT KOPPO3HOHHBIA AOMYCK B 6 MM HWIH
Oonblue, CneuManbHO MpegHa3HAauyeHbl MM MOATOTOBJIEHBI ISl MPOU3BOACTBA
TSDKENON BOAb! MYTEM HCMOJIb30BaHUS MpOLECCa U30TOMHOro OOMeHa BOAbI U
CEepOBOAOPOJIA.
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

I'azogyBKH H KOMMNIpeccopsl

Oxnnocrynenuatble, ManoHanopHble (T.e. 0,2 MIla unu 30 byuTr/kB. AIOIM)
HEHTPOOEXKHblE  Ta30QyBKM WM KOMIIPECCOPbI  ANA  LIUPKYJIALMHU
cepoBOAOPOAHOrO rasza (T.e. rasza, comepxauero 6onee 70% H,S), cneunansHo
npeqHa3HaueHHble MM TMOATrOTOBJEHHbIE JUIA TNMPOW3BOACTBA THAXENOH BOJbI
MyTeM MCMOJb30BaHHA npoLecca 0OMeHa BOAbI M CEPOBOAOPOAA. DTH ra30AyBKH
HIIH KOMIPECCOPbI MMEKOT NMPOHU3BOAUTENBHOCTD, MPEBLILIAIOLIYIO HIH PaBHYIO
56 m*/c. (120 000 SSFM) npu SKCHyaTallM¥ NMOA AABJNEHHEM, NPEBbLILIAXOILIMM
unu paBHbiM 1,8 MITa (260 pyHT/KB. [AI0#iM) Ha BXOe, U CHaOXKEeHbI CaTbHUKaMH,
yCTOH4YMBBLIMU K Bo3zelicTBuio HaS.

AMMHAYHO-BOJOPOIHBIE 00MEHHDbIE KOJIOHHBI

AMMHa4HO-BONOPOAHbIE OOMEHHbIE KOJIOHHBI BBICOTOI Gosee mnu paBHOit 35 M
(114,3 ¢yros) auamerpom ot 1,5 M (4,9 ¢yroB) a0 2,5 M (8,2 dyToB), koTOpbIE
MOIYT 3KCIUIyaTMpPOBaThCA TNOA AaBieHHeM, mnpeBbimaomuM 15 MIla (2225
(GyHT/KB. OI0iiM), cneUManNbHO MpEeAHa3HA4YEeHHblE WIJM TMOATOTOBJICHHBIE IJIs
MPOU3BOACTBA THAXKEJIOH BOMAbI IyTEM UCMONBL30BaHHs npolecca oOMeHa aMMHaka
M BOAOpPOAAa. OTH KOJIOHHBI HMEKOT TAaKke IO MEHbIIEH Mepe OJHO
0oTOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO K€ JHAaMeTpa, YTO M LMIMHApHYEcKas
YaCTb, Y€pe3 KOTOPYIO MOIYT BCTaBJIATbCA WM BBIHUMATbCS BHYTPEHHHE YacTH
KOJIOHHBI.

BHyTpeHHHe YaCTH KOJIOHHBbI H CTYIIEHYATBHIC HACOCHI

BHyTpeHHHE 4acTM KOJIOHHbl M  CTyNeHuYaTble HAacOChl, CHEHHUaIbHO
npenHa3Ha4YeHHble WK TOATOTOBJNEHHbIE IUIA KOJIOHH Ui MPOM3BOJACTBA
TSOKENOH BOABI NyTEM HCMONB30BaHMA Mpouecca aMMHAYHO-BOAOPOAHOIO
obMeHa. BHyTpeHHHE  4YacTH  KOJIOHHBI  BKJIOYAIOT  CMNEUHAIbHO
npenHa3HaueHHblE KOHTAKTOPbl MEXAY CTYNEHAMH, COAEHCTBYIOIUHUE TECHOMY
KOHTAaKTy ra3a M >KMAKOCTH. CTyneHuaTeleé HacoOChl BKJIIOHAIOT CHEHLHAILHO
MpeaHa3HauYeHHbIE MOTPYy>KaeMble B XKHIAKOCTb HACOCHI AJIA UMPKYIALUH XKUAKOrO
aMMuaka B npepenax oObeMa KOHTAaKTOPOB, HAXOMSALIMXCA BHYTPH CTyMeHei
KOJIOHH.

YcTaHoBKH A4 KPE€KHHIra aMmMHaKa

YCTaHOBKM 11 KPEKMHTra aMMHaka, OKCIUTyaTHPyeMble IOA JaBJICHHUEM,
npeeplmaloIiuM  und  paBHeiM 3 MIla (450 pyur/kB. OroiiM), cneuraibHO
NpeAHa3Ha4YeHHble WM TMOATOTOBJEHHbIE Ui TNPOMU3BOJACTBA TAXKENOH BOJBI
MyTeM HCMOJB30BaHUs NMpoLlecca H30TOMHOro 0OMeHa aMMHaka ¥ BOZOPOAa.

NndpakpacHbie aHATH3ATOPHI NMOTJIOMEHHS

HndpakpacHble aHanM3aTOpPbl MOTJOLIEHHs, CMOCOOHbIE OCYIUECTBIATL aHAJIU3
COOTHOLIEHHsI MEXTY BOJOPOJIOM U IEHTEpUEM B peabHOM MacuiTabe BpeMeHH,
KOrja KOHUEHTpauuM AeHTepHs paBHbl WK NpeBbiaroT 90%.

KaTranuTHyeckHe neuun

KaTtanurudeckue neuu nns nepepaboTku o0OralieHHOro AeWTepHeBOro rasa B
TSXKENyI0 BOAYy, CNELHalbHO MNpefHa3HAYeHHble WM TMOATOTOBJIEHHbIE JUIs
MPOU3BOACTBA TSKENOH BOABI NMyTEM HCMONB30BAaHHUA IpOLIECCa HU30TOMHOrO
obMeHa aMMHaKa 1 BOAOPOAA.
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7.1.

7.2

YCTaHOBKH [Jis KOHBEPCHH YypaHa H oGopyaoBaHHe, CreUHAJIbHO
npeaHa3sHAYEHHOE UJIM NMOAr0TOBJEHHOE AJIs ITOr0

BBOJHOE 3AMEYAHHE

B ycraHoBKax M CHCTeMax [AJii KOHBEPCHH ypaHa MOXET OCYLIECTBJATHCA ONHO
WJIM HECKOJILKO NpeBpaieHUuH U3 OOHOr0 XMMHUYECKOr0 U30TOMNAa ypaHa B JPYIoOH,
BKJIIOYasi: KOHBEPCHIO KOHLEHTpaToB ypaHosoii pyabl B UO;, koHBepcuto UO; B
UQO,, xoneepcuio okuceii ypana B UFs; unun UFs, konBepcuro UF, B UFg,
xoueepcuio UF¢ B UF,, konsepcuio UF, B Merannuueckuii ypaH U KOHBEPCHIO
¢Topunos ypaHa B UO,. MHorue wnoueBbie KOMMOHeHTbl o0opynoBaHusA
YCTAaHOBOK M/l KOHBEPCHM YpaHa XapakTepHbl HOJsi HEKOTOPHIX CEKTOPOB
xumuyeckolf  obpabarteiBaromell  MPOMBILIJIEHHOCTH. Hanpumep, BHIbI
obopynoBaHus, MCMONB3YEMOTO B 3THX MNpOLECCaX, MOTYT BKJIIOYATh, MeYH,
KapycejibHble Te4YH, pPeakTOpbl C TCEBOOOXHXXEHHbIM CJIOEM KaTaJiu3aTopa,
XKapoBble PeaKkTOpHble OalllHH, >XUAKOCTHbIE LEHTPU(PYrH, IUCTUIISALUOHHBIE
KOJIOHHBl H >KHIKOCTHO-)XUAKOCTHbIE 3KCTPAKLHUOHHbIE KOJNOHHbL. (ONHAKO He
MHOTHE KOMIIOHEHTbI 00OPYIOBaHUs UMEIOTCS B "rOTOBOM BHE"; OOJBIIUHCTBO
M3 HHUX JOJDKHBI ObITH MOATOTOBJIEHB! COrIaCHO TpebOBaHUAM M cnenudukauuam
3aKa34dka. B HEKOTOpbIX Ciy4yasx TpeOyercss Y4YUTHIBaTb CleUUaNbHbIE
NPOEKTHblE W KOHCTPYKTOPCKHE OCOOEHHOCTM Il 3allMThl OT arpecCHBHBIX
CBOICTB HekOTOpbIX U3 oOpabarsiBaembix xumuueckux Beitects (HF, Fp, CIF; u
dropunbt ypana). HakoHen, cnemyer OTMeTWTb, YTO BO BCeX Tpoleccax
KOHBEPCHH ypaHa KOMIOHEHTbI 00OpYAOBaHHs, KOTOPbIE OTHAEIbHO CHELHaNbHO
He TNpeJHa3HaueHbl WJIM TNMOATOTOBJEHBbI i KOHBEPCHHM YpaHa, MOryT ObIThb
oObeAMHEHbI B  CHCTEMbI, KOTOpblE CNELUHaNbHO TMpeAHa3HAYeHbl WU
MOATOTOBJIEHB! JUIS HCTIOJIB30BAHUS B LIEJISIX KOHBEPCHH ypaHa.

CrnenHaabHO npegHA3HAYEHHbIE MJH MOATOTOBJEHHBIE CHCTeMbl IS
KOHBEPCHH KOHLIEHTPATOB ypaHoBoii pyast B UO;

IMTOACHUTEJILHOE 3AMEYAHUE

KoHBepcuss koHUEHTpaTOB ypaHoBoH pyael B UO; MOXeT OCYyLIeCTBIATHCS
CHadajla MOCPENCTBOM pPAaCTBOPEHHMs pPYAbl B a30THOH KHCIOTE€ M 3KCTPAKLUH
OYMLIEHHOr0  TeKCariapaTta  ypaHWJIOUHHTPATA C  [MOMOLUBIO  TaKOro
pacteopurens, kak TpuOytun ¢ocdar. 3aTeM rekcarugpaT ypaHHUIAMHMTPATa
npeobpasyercs B UO; nubo nocpencTBOM KOHLEHTpaUMH U AEHUTpauuy, JUOo
NOCPEACTBOM HeWTpanu3auMu ra3o00pasHBIM aMMMAkOM Ui MOJy4eHHs
AMypaHaTa aMMOHHA ¢  nocnenyroomedl  ¢unbTpaumed, cywmkoit u
KaJIbLINHUPOBAHHEM.

CneuuansHO npeAHA3HAYEHHBbIE MJIH TOATOTOBJIEHHBIE CHCTEMbI [Jis
kousepcun UQ; B UF,

ITOACHUTEJILHOE 3AMEYAHUE

Konsepcus UO3; B UFe MOXET OCYyWIECTBIATLCS  HEMOCPEACTBEHHO
¢dropupoBanuem. [lns npouecca Tpebyercs HCTOUHHMK razoobpasHoro dropa Hiu
TpexpTopucTOro xyopa.
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7.3.

7.4.

7.3.

7.6.

7.7.

CneuuManbHO mnpeAHA3HAYEHHbIE HJH MOATOTOBJIEHHbIE CHCTEMbl AJIst
xousepcun UQ;3 B UO,

MNOACHUTEJILHOE 3AMEYAHHE

Konsepcuss UO; B UO, MOXeT OCyLIECTBIATLCA MOCPEACTBOM BOCCTaHOBJICHHS
UOs ra3oo6pa3HbIM KpeKHHM-aMMHAaKOM HJIH BOIOPOIOM.

CneuManbHO mnpeaHa3HAYeHHbIE HJHM TMNOATOTOBJIEHHbIE CHCTEMbl Al
xoHuBepcun UO; B UFy

MNOACHUTEJILHOE 3AMEYAHUE

Kousepcuss UO, B UF; Moxer ocyliecTBIsATbCA nocpeactsoM peakuuu UO, ¢
ra3oobpasHbiM ¢TopucTeiM BonopoaoM (HF) npu temneparype 300-500°C.

CneunanbHO TMNpeAHA3HAYEHHbIE MJIH MNOArOTOBJIeHHbIE CHCTEMbl AJs
xoHBepcun UF, B UFg

MOACHUTEJILHOE 3AMEYAHHE

Kousepcust UF,; B UFs ocyimecTBisercss NocpecTBOM 3K30TEPMHUYECKON peakLuHrH
¢ ¢TopoM B peaktopHoii 6amne. UFs KOHOEHCHpYeTCs M3 rops4MX JETY4MX
ra3oB MOCPEACTBOM IMPOITYCKaHHWs TMOTOKAa ra3a uepe3 XOJOIHYI JIOBYLIKY,
oxnaxuaeHHyro go -10°C. Jns mpouecca TpeOyercs MUCTOYHHMK ra3oobpasHoro

dTopa.
CneuHanbHO mNpelHA3HAYEHHbIE HJHM MNOArOTOBJEHHbIE CHCTEMbl [Jsi
xoHBepcun UFs B MeTannHuecKuH ypan

MNOACHUTEJILHOE 3AMEYAHHE

Koneepcuss UF;, B MeraqnuyeckHil ypaH OCYIUECTBJIAETCS TMOCPEACTBOM €ro
BOCCTAHOBJIEHWSI MarHHeM (KpYMHbI€ MapTHH) WM KanblueMm (Majble NapTHH).

Peakuusi ocyiiecTBisieTcsi nMpu TeMIeparypax Bblllle TOYKHM IUIABJIEHWs YpaHa
(1130°C).

CneuHanbHO mNpeAHAIHAYEHHBbIE HJIH TOArOTOBJIEHHbIE CHCTEMBbI ANs
kouBepcuu UFs B UO;

MOACHUTEJILHOE 3AMEYAHUE

Kounsepcuss UFs B UO, MoxeT ocyuwiecTBAATECA NMOCPENCTBOM OJHOIO U3 Tpex
npoueccoB. B mepsoM npouecce UFs BoccTaHaBiMBaeTcs U MAPOJIM3YETCS B
UO, ¢ wucnons3oBaHWeM Bomopoma M mapa. Bo Bropom npouecce UFs
TMAPOJIM3YETCsl pPacCTBOPEHHEM B BOJE, A1 OCaXIEHHUA AMypaHaTa aMMOHHS
nobasysieTcss aMMMak, a muypaHat BoccraHaenuBaercsi B UO, BomopomoM MpH
temneparype 820°C. Ilpu TperbeM npouecce raszoobpasubie UFs, CO, u NH;
CMEINMBAIOTCA B BOJE, OCaXXAas ypaHuikapbonaT amMMoHus. YpaHuiaxapboHart
aMMOHUS CMELIUBAETCSA C MapoOM U BOJOPOAOM npu Temnepatype S00-600°C nns
npoussoacTea UO;.

Konsepcusa UFs B UO; 4yacTo ocyiecTBsieTcsi Ha NepBOii CTYNEHH YCTAHOBKH 1O
M3rOTOBJIEHUIO TOTUIMBA.
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7.8.

CneuMaibHO MpeAHA3HAYEHHBbIE HJIK [OATOTOBJIEHHBIE CHCTEMbl AJA
kouBepcun UF¢ B UF,

IMOsJACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF;
BOAOPOJOM.

BUF4

OCYLICCTBJIAETCA
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