¢

{55) INF

““Q by INFCIRC/258/Add. 1
< August 1998
GENERAL Distr.
MeXayHapOAHOe areHTCTBO MO aTOMHOM SHepru RUSSIAN

UHOOPMALMNOHHbLIN LUMPKY AP Original: ENGLISH

JOMNOJIHUTEJIBHBIA MPOTOKOJI K COTJIAIIEHUIO MEXY
HOPJAHCKHUM XAIIUMHUATCKHM KOPOJIEBCTBOM H MEXJIYHAPOJHBIM
ATEHTCTBOM 1O ATOMHOM SHEPI'HHA O IPHMEHEHHHU T'APAHTHH B
CBA3H C AOTOBOPOM O HEPACIIPOCTPAHEHHH AAEPHOI'O OPYXHS

1. Texcr' JIononHHTENbHOrO NpoTOKoaa k COrAlIeHHI0 O FapaHTHAX’, 3aKMOYEHHOMY
mexny Hopaanckum XawuMutckuM KoponeBcTBOM M MekIayHapOOHBIM areHTCTBOM MO
aTOMHOH 3HEpruM B LENIX NpPUMEHEHMs rapaHTHd B CBI3M ¢ JloroBopom o
HepacnpocTpaHeHuH siaepHoro opyxus (JIHAQO), BonpousBoauTca B HaCTOALLIEM IOKYMEHTE
ANs CBEJEHHA BCEX rocynapcTB-wieHoB.  JlonmoaHUTenbHbI npoTokon Obin omobpeH

Cosetom ynpasastownx 18 mapra 1998 roma. O 6bw1 noanucaH B BeHe 28 wurona 1998

roga.

2. B coorsercTBuM co crartber 17 JIOMOAHUTENBHOrO MPOTOKONAa OH BCTYMHJ B CHIY

nocjie noanucaHHs npeacrasurensiMu HopnaHuu M AreHTCTBa, T.€. 28 urona 1998 rona.

B nacTosilieM nHPOPMaLIHOHHOM LIMPKYJIsIpe K TEKCTY 10OaBIeHbl CHOCKH.

Bocrnipousseneno s nokymente INFCIRC/258.

o COO()pﬂH(CHHﬂ.\i IKOHOMUH HACTOALLHI JOKYMCHT OTNICHATAH OFPAHHYMCHHBIN THPAKOM.
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JOITOJIHUTEJIbHBIN TMPOTOKOJI K COTJIALIEHUIO MEXTY
HUOPJAHCKUM XAUIUMUTCKHUM KOPOJIEBCTBOM
U MEXIYHAPOJHBIM ATEHTCTBOM [10 ATOMHOH DHEPTHMHU O
[TPUMEHEHWU T'APAHTHH B CBS3U C
JOTrOBOPOM O HEPACITPOCTPAHEHUM
SIEPHOI'O OPYXXUA

[TPHUHHUMAA BO BHHUMAHME, uto Hopnanckoe Xawnmurckoe Koponesctso (B
nanbHeiileM wMmeHyemoe “"Hopnauueit) u MexayHapoaHoe areHTCTBO MO aTOMHOM
3Hepruu (B nanbHelleM WMeHyeMoe "AreHTcTBOM") sBnstoTCsA ydacTHHkamMu CornaureHus
O NPUMEHEHUH rapaHTHii B CBA3M ¢ JIOrOBOPOM O HEPACMPOCTAHEHHH SAEPHOTO OPYXHS (B
nanbHeileMm umeHyemoro "CornaiieHneMm o TrapaHTHsX'), KOTOpPO€ BCTYMHIO B CHJY

21 despansa 1978 rona;

YUHUTBIBAA xenanue mexxayHapogHoro coobuiectsa eue 6ojiee YKPenUTb PexHM
SNEPHOTO HEpacnpOCTPAHEHHUs] MyTeM MNOBbLILIEHHUS OEHCTBEHHOCTH W 3P PekTHBHOCTH

CUCTEMbI rapaHTHIl AreHTCTBa,

HATTOMHMHAA, 4Tto AreHTCTBO NMpH OCYLUECTBIEHUH FapaHTHH NOJKHO YYWTHIBATH
HeoOXoAMMOCTb. M30eraTb CO3AaHHs MPENATCTBUIH 3KOHOMHYECKOMY M TEXHONOTHYECKOMY
passuTHio Hopnanuu wnu mexayHapoaHOMy COTPYIHHHECTBY B 00JaCTH MHUPHO#H soepHOM
OesTenbHOCTH;  cobmoaaTe OeACTBYIOUHE MOAOXKEeHUs B 00JacTH OXpaHbl 340POBbS,
6ezonacHOCTH, U3MUECKOH 3alUMTBI, a Takke Apyrue naedcreyomue TpeboBaHUs
6e30MacHOCTH U NpaBa OTAETbHbIX UL, H MPUHHUMATb BCE Mepbl MO 3aLIUTe KOMMEPYECKHX,
TeXHOJIOTHYECKHX W MPOMBILUIEHHbIX CEKpeTOB, a Takke ApYrod KOHOHUAEHUHANbHOI
nHPOpPMALIUHU, KOTOpasi CTAHOBHUTCS €My W3BECTHOM;

[TPUHUMAA BO BHHMMAHHME, uro uyacrota nposeneHWs H HMHTEHCHBHOCTB
MeponpHusTHH, yka3aHHbIX B Hactoswem [Ipotokone, Oyayr noanepxuBaTbCs Ha
MHHHMAJIbBHOM  YpOBHE, COOTBETCTBYIOUIEM LM MOBBILIEHUS  OEHCTBEHHOCTH  H

3¢ exTHBHOCTH rapaHTHIl AreHTCTBa,

HACTOSALINUM Hopnanusi 1 AreHTCTBO COMJIaCHIHCH O HHKECIEAYIOLIEM:
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CBsI3b MEXIY HACTOAWHNM ITPOTOKOJIOM H COTJTALIEHHUEM
O TAPAHTHAX

Cratba |

[Monoxenus CornamieHUst O rapaHTUAX MPUMEHSIOTCS K HactosieMy I[lpotokony B
TOH Mepe, B KakOH OHM COOTBETCTBYIOT MOJIOKEHHSIM Hactosiero Ilpotokona wu
COBMECTHMBI C HMUMH. B cnydyae npoTuBopeduss Mexay mnojoxeHusmu CornaiueHus o
rapaHTHsIX W TMOJIOKEHHSAIMU  HacTosiuiero IIpoTokoja TMPUMEHSIOTCS  MOJIOXKEHHs
HacTtoswero [IpoTokosa.

NPEJOCTABJIEHHE HH®OPMALIUA

Cratbs 2
a. Hopaanus npenoctaBaseT AreHTCTBY 3asBJIeHHe, COAepIKallee:
1) Obiuee omnucanue U WHPOPMALUIO, YKa3bIBAKOUIYKD MECTO MpPOBENEHHS

OTHOCSALUHUXCS K SIAEPHOMY TOIUTHBHOMY LIMKJIY Hay4HO-HUCCJIEN0BATENbCKHUX U
OMBITHO-KOHCTPYKTOPCKUX PaboT, He CBS3aHHBIX C SIAEPHBIM MaTEPHAIOM,
ocyuiecTBasieMblx  rae-nubo,  kotopble  GHUHAHCHPYIOTCS,  MOJYYMIH
KOHKPETHOe pa3pelleHHe WM KOHTPOJHPYIOTCA WA OCYLECTBASIOTCS OT
uMeHu HopaaHum.

i) OnpeneneHHyr0  AreHTCTBOM Ha OCHOBE  OXHWIAE€MOrO  MOBbILUEHHS
ANeACTBEHHOCTH WM 3PQPEKTUBHOCTH W corynacoBaHHyio ¢ Hopnauuen
vHGOpMaLIMIO O KacaloUleHcs rapaHTHH 3KCTUlyaTaUMOHHOM AeSTeNbHOCTH Ha
YCTAaHOBKaX H B MeCTax  HaxOXIEHWUS BHE YCTAaHOBOK, rae oOObIYHO
HCIOJIL3YETCS AACPHBbIH MaTepHar.

1) O0lee onHcaHue KAKAOrO 3MaHHA Ha KaKIOH Maoulazgke, BKIOUAA €ro
HCMO/Ib30BaHHE, H, €CIH 3TOTO HEAOCTATOYHO, OMHCAHHE €ro COIepAKHMOTO.
JTO OnMHCaHHEe BKIKOYAET KapTy TAKOH MIOLIAdKH.

1v) Onucanue Maciutada onepaunii A KakJI0ro MeCTa HaX0XAEHHA, HMEIOLIEro
OTHOLleHHe K OesATenbHOCTH, ykazanHoil B [Tpunoxkenuu | x Hactoswemy
[Tpotoxony.

v) Mudopmauio.  yKa3bIBAIOLIYVIO MECTO HAXOKIEHHS, IKCTIYaTaUHOHHOE
COCTOSsIHHE H OLIEHOYHbIE I010BbIE MPOH3IBOACTBEHHBIE MOLIHOCTH YPAHOBBIX

PYAHHKOB H 000TATHTENBHBIX YCTAHOBOK I TOPHEBLIX 000raTHTENbHBIX
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vi)

YCTAHOBOK M CYLUECTBYHOLIHH roqoBoit 06beM NpOU3BOACTBA TAKUX PYAHUKOB
u oboraTutenbHbiXx YycTaHoBok mns Hopmawuum B uenoM.  Hopmanus
NPenOCTaBsET MO 3arpocy AreHTCTBA OaHHbIE O CYLUECTBYHOLIEM TOJOBOM
obbemMe NPOU3BOACTBA OTAEALHOrO  PYAHHKA MAM  0DOraTHTENnbHOI
ycrauoBkd.  IlpemocrasneHue 31Ol HHPopmauuMu He TpebyeT BedeHHs

noapoOHOro yyeTa saepHOro MaTepHana.

HudopMauuo OTHOCHTENHO HWCXOMHOTO MaTepuana, KOTOpbIil eule He
OOCTMI COCTaBa W YMCTOTbI, KOTOpbI€ HENalT €ro MNpPHroOAHbLIM ISt
M3TOTOBJICHHS TOMJIMBA WM H3OTOMHOrO 000raleH s, BKAIOYAaOLWYLO:

a) KOJIUYECTBA, XHUMHWYECKHI COCTaB, UCMONB30BaHHE UITH
npeanonaraeMoe MCrnofb30BaHWE TAKOro MaTepuana, He3aBUCHMO OT
€ro sIEPHOr0 WM HEeAOepPHOro UCMOJIb30BAHUSA, MU KAXAOro Mecra
HaxoxaeHus B MopoaHuu, B KOTOPOM TakOW MaTepuan MpUCyTCTBYeT
B KOJMYECTBAX, NPEBLILIAOWMNX IECATb METPHUECKHUX TOHH ypaHa
M(WIM) OBaguUAaTb METPUYECKMX TOHH TOPHS, a [jst APYrMX MeCT
HaXOXXAEHUA C KoNMuecTBaMH 6osiee ONHON METPUUYECKOH TOHHBI -
obuwee konuuectso ans Hopmauuu B uenom, ecau 310 obugee
KOJIMYECTBO TMpPEBbILIAET OEeCATb METPHYECKUX TOHH YypaHa WJH
OBaaUaTb METPUYECKHUX TOHH TOPHA. IIpenocraBnenue 3TOM
undpopMauuu He TpebyeT BeneHHs mnOOPOOHOro yvera sAEPHOro

marepuana,

b) KOJMYeCTBA, XUMHYECKUH COCTaB M TMyHKT HA3HAYCHUS KaxKaoH
3KCMopTHOW moctaBkn w3 Hopnanuu Takoro Martepuana ans
KOHKPETHBIX HEeSNEPHbIX LUesNeld B KOMMYECTBAX, NPEBbILIAOUIMUX:

1) JecaTb MEeTPUUYECKUX TOHH ypaHa, WIH IS NMOCIENOBATENbHbIX
5KCMOPTHBIX MOCTaBOK ypaHa W3 MopaaHWM B OOHO U TO ke
rocyapcTBO, KaXkaast M3 KOTOPbIX MEHee JeCATH MEeTPUUECKHX
TOHH, HO CYMMa KOTOpPbIX MNpPEBLIIAET HEeCATb METPHYECKHX

TOHH B TEYEHHEC roaa,

2) ABagUaThb  METPHYECKHX  TOHH  TOpHS, HIH  nns
MOCAeNOBaTeNbHbIX  JKCMOPTHLIX  MOCTABOK  TOPHS  H3
HopnaHuu B OIHO U TO e rocynapcTBO, Kaxkaast H3 KOTOpbIX
MeHee [BaAUAaTH MeTPHYECKHX TOHH, HO CYMMa KOTOpPbIX
NpeBbILIAeT ABAILATHL METPHUYECKHX TOHH B TEUEHHE roa;

c) KOJHYEeCTBA, XHMITYECKHIT COCTaB, MECTO HaXO:KIE€HHs B HacTosillee
BpEeMsA H  HCNOOJAB30BAHHE M MPeanoJaraeMoe  HCnoJib30BaHHE
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vii)

viii)

KaxgoH MMnNopTHoil noctasku B HMopnanuiwo Takoro marepuana ans

KOHKPETHLIX HEANCPHBLIX Lesiei B KOJMHM4eCTBax, NPEBLILIAKUIHX:

l) ACCATb METPHYCCKHX TOHH YpaHa, Ui OJid MOCNCAO0BATC/IbHbBIX
HUMIIOPTHBLIX MOCTAaBOK ypaHa B I/Iop,uaHmo, KaXKaas U3 KOTOpPbIX
MEHEEC HOEeCATH METPHUYCCKHX TOHH, HO CyMMa KOTOpbIX

NPEBBLILIAECT AECATH METPHYCCKHX TOHH B TECHEHHE roaa,

2) aBanuaTh METPUYECKUX  TOHH  TOpHA, UIu st
Mocaen0BaTeNbHbIX HMMOPTHBIX NOCTaBOK Topus B Mopaauuio,
Kakaas U3 KOTOPBIX MeHee ABANLAaTH METPHYECKUX TOHH, HO
CyMMa KOTOpbIX MpeBbllaeT ABAaALUATh METPHYECKUX TOHH B

TEYCHHE IroJa,

npH TOM NMOHUMAHHH, HTO NPEACTABJIEHHE HH(bOpMauHH 0 TaKOM MaTEpHane,
npe€aHasHA4Y€HHOM O HEAACPHOIO HCMOJIL30BAHUA, MOCIE TOro Kak OH
JOCTHIHET OKOHYaTeNbHOM (bOprl CBOE€Tr0O HEAAEPHOTO HMCMOJIBL30OBAHUA, HE

Tpebyercs.

a) MHQOpPMAUHUIO OTHOCHTENIBHO KOJMHYECTB, BUIOB HCIMONBb30BAHHA U
MECT HaxOXIEHHUA ANEepHOro MaTepuana, OCBOOOXKIEHHOrO OT
rapaHTHi B COOTBETCTBHHM cO cTaTbel 36 CornalieHus O rapaHTHsX;

b) MHPOPMALIMI0 OTHOCHTENBHO KOJWYECTB (KOTOpass MOXeT HMETh
dbopMy OUEHOK) W BHIOB HCMOJB30BAHUS B KaXIOM MeCTe
HaXO>AEHHUs ANEepHOTrO MaTepHana, OCBOOOXIEHHOTO OT rapaHTHi B
COOTBETCTBHU CO cTaTbeit 35 b) CornauieHHs O rapaHTHAX, HO eLle He
HaxOOslWerocs B  OKOHYaTeNbHOH  QopMme 1nsd  HesdoepHOro
MCMONBb30BAHUA, B KOJMYECTBAX, MPEBBbILAKLUIMX YKa3aHHblE B
cratbe 36 CornawieHus O TrapaHTHAX. [IpenocraBnenue 3Tof
undpopmauun He TpebyeT BemeHWs nNOAPOOHOro ydera sSOEpHOro
matepHana.

Hudopmaunro OTHOCHTENLHO MeECTa HAXOXAEGHHMA WAW  AajbHeHuew
00paboTKH OTXOAOB CpedHero HjJH BbICOKOrO YPOBHS  aKTHBHOCTH,
colepKaWHX TUTYTOHHH, BbICOKOOOOrauleHHbIH ypaH WM ypaH-233, B
OTHOLIEHHH KOTOpbIX MpHMEHEHHEe TrapaHTHH OblIO0 MpekpalleHO B
cooTBeTcTBHH cO ctatbeii 11 Cornawenus o rapantusx. JIns uenu aaHHoro
MyHKTa "nanpHeiilwas obpadoTka" He BKIKOYAET NMepeynakoBKY OTXOAOB HJIH
HX JasibHelillee KOHIHUHOHHPOBaHHe, He MpeaycMaTpHBatollee pasnefieHHs

2JEMEHTOB. 1714 XPpAHEHHA HTH 3aXOpPOHEHHA.

Crneayiouvio HHGOpPMALIHID OTHOCHTEIBHO COMIaCOBAHHOrO 00OpYAOBAaHISA H

Hes1epHOro MaTepHasa, nepeyiciaeHHbIX B [Ipunoxeniii 11



a) no Kaxaoh 3kcnopTHod nocraBke W3  Hopmanunm  Takoro
obopynoBaHHs M MaTepHana: HWAEHTHQUKALHA, KOJHYECTBO, MeECTO
npeanojaraeMoro MCnoJsib30BaHUA B rocyaapcTBe-noJjiyyaTene U naTa
HJIH B COOTBETCTBYIOLIMX CIy4yasx OKHOaaemas naTa 3KCMOpPTHOIA

MOCTaBKH;
b) Mo KOHKpPETHOMY 3anpocy AreHTcTBa, noatsepxaeHue Hopnauwueit
Kak UMMOPTUPYIOLIUM rocyaapcTBoOM uHbOpMaUKH,

npenocTaBieHHONW AreHTCTBY B COOTBETCTBHM C MYHKTOM a) BhILLE.

O6wue njaHel Ha MNpPeaCTOALUMH NEeCATHIETHHH Mepuon, HMeoLlHe
OTHOUIEHHE K Ppa3BUTHIO SAJAEPHOTO TOMJAMBHOIO UWKAa  (BKIKOYas
MIaHUPYEeMble OTHOCSILIMECS K SAEPHOMY TOMJIMBHOMY LMKIY HAy4HO-
MCCIIENIOBATEbCKHE W OMBITHO-KOHCTPYKTOpPCkHe paboThbl), KOrma OHH
YTBEP>KIEHbl COOTBETCTBYIOLIMMH KOMMETEHTHbBIMU OpraHaMu B Hopaauuu.

Hopnauus npunaraer Bce pasyMHble YCHUJIUS, C TeM 4TOObI NPenOCTaBHUTb ATeHTCTBY

CleayrLyro HHPOPMaLHIO:

i)

ofuiee onucaHWe M HHGPOPMALMIO, YKa3bIBAIOILYD MECTO MpOBedeHUs
OTHOCSILUMXCA K SSAEPHOMY TOMJIMBHOMY LMKJY Hay4HO-UCCIE€A0BATEIbCKUX H
OMBbITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C SIAEPHBIM MaTEpHUAsIOM,
KOTOpbIE KOHKPETHO OTHOCATCS k oborauieHuro, nepepaboTke saepHOro
TOnMaMBa WAM Kk 0OpaboTke OTXONOB CpelHero MW BBICOKOTO YPOBHSA
aKTUBHOCTH, COJEpXallMX FUIYyTOHUH, BBICOKOOOOTalleHHbIH ypaH WM
ypaH-233, ocyuwecTBiaseMbix rae-nu6o B Hopaanuu, HO KOTOpble He
(UHAHCHPYIOTCA, HE MNOJYYWJIM KOHKPETHOTO pa3pelleHUss HWJIH He
koHTposupyroTcs Mopnauueit nnu He ocylecTsasAoTcst oT UMeHH Hopaanuu.
Jns uenu naHHoro nyHkra "obpaboTka" OTXOHOB CpelAHEro WM BBICOKOTO
YPOBHS aKTUBHOCTH HE€ BKJIHOYAET MepeynakoBKy OTXOAOB HIH HX
KOHAMLUHOHHPOBAaHHUE, He MpeldycMaTpHBaroLlee pa3fesieHHs 3JEeMEHTOB, s

XPaHCHUA UJTH 3aXOPOHCHHA.

ofuiee onHucaHHe AEATENbHOCTH H CBENEHHS O JIHLE WIH OpraHH3auMH,
OCYLUECTBJSAIOUIHX TaKyl0 OEATEeJbHOCTb B OMpeAeNeHHbIX ATreHTCTBOM
MeCTax HaxOXAEHHA 3a npedenaM TUIOWAAKH, KOTOpbIE, MO MHEHHIO
AreHTCTBa, MOTJIH Obl PYHKUHOHANBLHO ObITh CBSI3aHbI C NEATENLHOCTBIO Ha
3Toit nuowanke. IlpenocraBneHue Takol HHPOPMALIHH SBASETCS NMPEAMETOM
KOHKpeTHOTO 3anpoca AreHtctea. (OHa MpeaocTaBiseTCs B KOHCYAbTALMM C

ATEHTCTBOM 1 CBOCBPEMEHHO.



[To s3anpocy ArentctBa HopmaHHs naeT YTOYHEHMA WM pa3bACHEHUS J0OOMH
wHPOpPMaUHWH, NPEeNOCTaBJIEHHOH B COOTBETCTBMM C HACTOALIEH CTaTbeH, B TOH
CTEreHH, B KOTOPOii OHa HMEET OTHOUIEHHE K LU rapaHTHH.

Cratesa 3

Hopnanusa npenocrasasier AreHTcTBy B TeueHue 180 nHeH rnocne BCTYINEHHA B CUITY
Hactosiltero [Ipotokona uHbopmauuoo, o kotopoil rosoputcs B CTatbe 2.a 1), iil),
iv), v), vi) a), vil) u x) u B Ctatee 2.b 1).

Hopnanus npepocraBisier AreHTCTBY A0 15 Mas  kaxaoro roga OOHOBIEHHYIO
WHPOPMAUUIO, O KOTOPOH rOBOPMTCS B MYHKTE a. BbILIE, 3a MEPHOA, OXBaTbIBAIOLIHH
npenLecTBYOWWI KaneHnapHbiii rog. Ecnu paHee npenocraBiaeHHas WHPOpMaUHUA
octanach 6e3 uamenenuii, Hopnanus ysenomasier 06 3ToM.

Hopnanus npenocraBnseT AreHTCTBY no 15 Mas  kaxaoro roma HHdopMauMio,
onpenenendHyro B Cratee 2.avi) b) M ), 3a nmnepuon, OXBaTbIBAKOLIMH
NpenLeCcTBYOWHWH KaJleHOapHbIH MO/

Hopnauus exxexkBapTaibHO NMpenoCTaBAseT AreHTCTBY HHPOPMALHIO, ONPEAECTEHHYIO
B Cratbe 2.a.iX) a). JTa uWHPOpPMAUUSA MPENOCTABJSETCS B TEUEHHE LIECTHAECATH
IHel nocje OKOHYaHUS KaX[IOoro Keapraa.

Hopnauust  mpenoctaBnsieT  AreHtcTsy  WHQopMauHio,  OMpPENENEHHYHO B
CraTbe 2.a.viil), 3a 180 nHelt mo ocyuwiecTBneHus npainbHeduwed obpaboTku, u 1o
15 Mas kaxkporo roga UHHGOpPMALHIO 00 H3MEHEHHUAX MECT HaXOXKIAEHHS 3a MepHoL,
OXBaTbIBAIOLIWH MpELIECTBYIOUIHWH KaleHAapHbIA rof.

Hopnauus v AreHTCTBO NOrOBapHBAOTCA O BPEMEHH M 4acCTOTe MpPeNoCTaBlIeHHs
uuopmauuu, onpenenenHoi B Cratbe 2.a.1i).

Hopnanus npenocraenser AreHTcTBy HHbOpMauHio, onpeneneHHyto B Ctatee 2.a.1X)
b), B TeueHHe WECTHOECATH OHEI Mocne NOCTyNnaeHus 3anpoca oT AreHTCTBa.



JOMOJHUTEJBLHBIA JOCTYN

Cratbsa 4

Hnmecneny}omee APpUMEHSAECTCA B CBA3UW C OCYLIECTBJIEHHEM JONOJNHHUTEJILHOIO

J0CTYNa B COOTBETCTBHMM CO cTarbei S5 HacTosuero [Tporokona:

a. AreHTCTBO He CTaBHUT LeIH MeXaHUCTHYECKHM MM CUCTEMATHUYECKHU NPOBEPATH

MH(OPMaLIHIO, O KOTOPOI rOBOPUTCS B CTaThe 2, OAHAKO AreHTCTBO UMeeT AOCTYI K:

1)

i)

noboMy MecTy HaXxOXJeHHs, O KOTOPOM TOBOPMTCS B CTaTbe 5.a. 1) uny ii),
Ha BbIOOPOYHOH OCHOBE C Lebld 0OecrnevyeHUss YyBEPEHHOCTH B OTCYTCTBUH
He3asBJIEHHBIX SIEPHOTO MaTepHana u esTeNbHOCTH;

MoOOMy MECTY HaXOXIAEHHS, O KOTOPOM TOBOPUTCS B cTatbhe 5.b. unau ¢, B
UensX pelieHUs BOMPOCA, CBA3AHHOrO C MNPaBHAbHOCTBIO M MOJHOTOH
uHpOpMaLHH, NPeaOCTaBIEHHON B COOTBETCTBHU CO CTaTbel 2 MM B LENSX
yCTpaHEHHsl HECOOTBETCTBHS, CBA3aHHOIO C 3TOMH MHbOpMaLHeil;

MoboMy MecTy HaxXOXJIEHUs, O KOTOPOM TFOBOPHUTCA B CTaTbe S.a. ili) B TOi
CTEMNEHH, B KOTOPOH 3TO HEOOXOAMMO ATeHTCTBY AJSl TIOATBEPXAEHHUS As
ueneii rapaHTtuii 3assneHuss HopnaHuM o craTyce yCTaHOBKM HJIM MecCTa
HaxOX/JIeHUs BHE YCTAHOBOK, e paHee OOBbIYHO WCMONB3OBANCS SOAEPHBbL
MaTepHal, Kak CHATBIX C IKCTUTyaTaLHH.

3a MCkIIOYEHHEM CJyuyaeB, YKa3aHHBIX B MYyHKTE i) HuUXe, AreHTCTBO
Hanpasnser HopmaHuu npensBapuTeNbHOe YBeAOMJIEHME O AOCTYNE MO
KpaiHei mepe 3a 24 yaca,

B OTHOWEHHH JAOCTyna K JoOOMy MeCTy Ha muolanke, KOTOPLIi
3anpaliMBaeTCcs B COYETAHUM C NOCEUIEHUsIMHU NSt NPOBEPKU HHPOPMALMH O
KOHCTPYKLIHH WK C MHCTIEKLUMAMH AJIS CMELMANbHBIX Liesed UM OObIYHBIMU
MHCTIEKUMSIMM Ha 3TOH MUolaaKe, CPOK MpenBapHTENbHOrO YBEAOMJIEHHS,
ecni AreHtcTBo obpainaercs ¢ 3anpocom o6 3TOM, COCTaBsieT, Mo KpaiiHer
Mepe, IBa 4aca, OJHAKO B HCKJIIOUHTENBHBIX OOCTOATENbCTBAX, MOKET

COCTAaBHTb MECHEC NBYX HACOB.

C. HpenBapHTeanoe YBECOAOMJIEHHE HANpaBasACTCA B MHCbLMEHHOM BHIAE H B HEM

KOHKPETHO YKa3biBAlOTCA NMPHUYHHBI 20CTYNA H XEATEJbHOCTb, KOTOpass OOJI)KHA ObITh

OCYUWECTB/ICHA BO BPEMS TAKOro 10CTyna.

d. B cnyuae Bonpoca HAM HECOOTBETCTBHS AreHTCTBO npenoctasiaser HopaaHuu

BO3MOXKHOCTb 1aTb pa3bACHEHHE i CMOCOOCTBOBATL pEWEHHIO 3TOrO BONpPOCAa HIH



YCTPaHEHHIO ITOr0 HecOOTBeTCTBHAA. Takas BO3IMOXHOCTb OyIeT npenocTaBasThCs
[0 HanpaBjieHHsl 3arpoca O OOCTYMe, €CH TOJNbKO ATrEeHTCTBO HE COYTET, 4TO
3alep>KKa B MPEeNOCTaBAEHUH NOCTYyMa, BO3MOXKHO, HaHeceT yiiepd uenu, ¢ KOTopoil
3afpawuBaeTcs 3TOT AocTyn. B noboM cayyae AreHTCTBO He menaeT KakUx-NuGo
BLIBOJIOB B OTHOLIEHWH BOMPOCA MM HECOOTBETCTBHUS 10 TeX mop, noka MopmaHuu
He 6yneT NpeaocTaBeHa Takask BO3MOXHOCTb.

Ecnu ¢ MopnaHuei He 1OCTUIHYTO HHOH JOrOBOPEHHOCTH, JOCTYM OCYUIECTBIISETCS
TOJIKO B TedyeHHe 0ObI4HOro paboyero nHs.

Hopnanust uMeeT MpaBO Ha COMPOBOXIEHHE HMHCMEKTOPOB AFEHTCTBA BO BpeMs
IOCTyna npeacTaBuTensMd Mopnanuu npu yCNOBHMH, YTO 3TO He 3anepKuBaer
BbIMOJIHEHHE WHCNEKTOPaMU CBOMX QYHKLMHA HIIH MHBIM 0O6pPa3oM He (pernsTCTByeT
ITOMY.

Cratpsa 5
Hopnanus npenocrasnser AreHTCTBY AOCTYT K:
1)  moOoMy MecTy Ha TIOLIAaKeE,

1) moboMy MecTy HaxokAeHUs, onpeneneiHomy HopaaHueii B COOTBETCTBUM CO
cratbel 2.a.v)-viil);

i) mobOH CHATOH C JKCIIyaTalMH YCTaHOBKE WJHM CHATOMY C 9JKCIIyaTauuu
MECTy HaxOXIEeHHs BHE YCTAHOBOK, rae paHee OObIYHO HCMONb30BANCS
SIAEPHBIA MaTEepHalL.

mobOMy MECTy HaxOXIEHUs, onpenereHHOMy Hopaanueit B COOTBETCTBHH CO
craTbel 2.a.1), craTheit 2.a.1v), craTbei 2.a.ix)b) wnu crateed 2.b., mOMUMO Tex, O
KOTOPBIX TOBOPHUTCS B TIYHKTE a.i) Bbiule, MPH YCNOBHH, uTO, ecnu Hopnanus He
MMeeT BO3MOXHOCTH MNpPeNoCTaBMTb Takoi poctyn, HopmaHus npunaraer Bce
pa3yMHble YCHIIHSA LU HE3aMeIUTENIbHOIO YAOBIETBOPEHHUs TpeboBaHUI AreHTCTBA
C MOMOLLAIO UHBIX CPEACTB.

MOO0MY MECTY HaxOXIEHHS, OMpENeNeHHOMY ATreHTCTBOM, MOMWMO TeX MeCT
HaX0XIEHUs, O KOTOPbIX FOBOPHTCA B MyHKTax a. ¥ b. BbIlie, B Lensx otbopa npod
oKpysKaroulei cpeabl B KOHKPETHOM MeCTE HaXOXKIAEHUs MPH YCNOBHH, UTO, eC/u
Hopnanust He uMmeeT BO3MOXHOCTH TMNpenoCcTaBUTh TakoM poctyn, HopnaHus
npujara€rt BCE pa3yMHblE YCUIHA Oast HE3AMEANTHTENBHOrO YOAOBJIETBOPEHHA
TpeGoBaHUIl AreHTCTBa B NMPHIEKALIHX MECTAX HAXOWAEHHUS MK C NOMOWBIO HHBIX
CpencTs.



Crtatbs 6

HpH OCYUWECTBJIICHHH CTaTbH 5 ATEHTCTBO MOXET BbLINOJHATH cneayromiue BHObI

NEeATENbHOCTH!

a. B oTHOUIEHHM OOCTYyna B COOTBETCTBUM CO CTaTbel 5.a.1) WAM iil). BHU3yasbHOE
Habnronenue, otbop npob okpyxarouleit cpenbl, HCMONb30BaHUE YCTPOWCTB ans
oOHapyXeHUss M U3MepeHHs paAHalHH, OrneyaTbiBAHME W TpPHMEHEHHE IpPYrux
UACHTHPUUMPYIOWMX M YKa3bIBAIOUWIMX  HA  BMEUIATEJbCTBO  YCTPOMHCTB,
onpeneneHHbIX B  JIOMOMHUTENbHBIX TMOJNIOXKEHUAX, U TPUMEHEHHE Ipyrux
00BEKTHBHBIX Mep, TEXHHYeCKast OCYLECTBUMOCTb KOTOPbIX Obljla MOATBEPXKAEHA H
MCNOJIb30BaHHEe KOTOpbIX Oblio  cornacoBaHo CoBeTOM  ympaBasoOWMX (B
nanbHeiileM uMeHyeMbiM "CoBeToM") U nmoche KOHCYAbTaUUi Mexay AreHTCTBOM H

Hopnauuen.

b. B oTHOLIEHHM 1OCTYMa B COOTBETCTBUM CO CTaTheH S.a.1i); BU3yanbHOe HabnoaeHue,
MOACYET Y4YeTHbIX €AMHHL SIEepHOro MaTepHaa;, HepaspyLIaloUIMe H3MEPEHHUs U
otbop npob; ucnonb3oBaHHe YCTPOUCTB AN OOHAPYXEHUS U U3MEPEHUS paJHalMH,
M3y4YeHHUE YHYETHBIX AOKYMEHTOB, KaCalLIMXCA KOJMYECTBA, TPOUCXOXAEHHS H
pa3MelleHHus MaTepuana, oTbop mpob OKpyxawuiel Cpeabl, U MTPUMEHEHHE NPYrHX
0OBEKTUBHBIX Mep, TEXHHYECKass OCYLIECTBUMOCTb KOTOPBIX Oblia MOATBEpKaeHA U
MCMONb30BaHHE KOTOpbIX Obu1o cornacoaHo COBETOM M TMoOCAe KOHCYAbTaLMH
mexnay AreHtctBoM U MopnaHueii.

C. B oTHouleHHH noctyna B COOTBETCTBHMHM CO CTaTbeH 5.b.. BHU3yanbHOe HabniomeHHe;
otbop npob okpyxaroued cpenbl; UCTMONb30BAHHE YCTPOHCTB AN OOHapyXeHUs U
M3MEpEeHHst padHallMi, H3yyeHHe KaCaloLIUXCS rapaHTHH TPOW3BOACTBEHHBIX H
OTTPY30YHbIX YYETHbIX JOKYMEHTOB, M TMpPUMEHEHHE MAPYrMX OOBEKTHBHBLIX Mep,
TEXHUUYECKass OCYLIECTBUMOCTb KOTOpbIX Obllia MOATBEPXKIEHA M HCIMONb30BaHHE
KOTOpbIX ObL1O cornacoBaHo CoOBETOM U TMOCHEAYIOUIMX KOHCYJIbTaLMH Mexay

AreHtcTeoM U HopnaHuen.

d. B oTHoweHHH noctyna B COOTBETCTBHH CO CTaThel 5.¢.. oTbop npob okpyxkarouied
cpenbl W B Ccllydae, €CliH pPe3ynbTaThbl HE MO3BOJISIOT PELIUTb BOMPOC HAM YCTPaHHUTH
HECOOTBETCTBHE B MECTE HAXOXOEHHS, ONpeAeNeHHOM ATEHTCTBOM B COOTBETCTBHH
CO cTaTheil 5.c., HMCNONb30BaHHE B J3TOM MeCTe€ HaXOXIEHHS BH3YalbHOTO
HaOMoIeHHA, YCTPOHCTB AN OOHApYXXEHHs H H3MEpeHHUs paaHalHH M MPHMEHeHHe
no cornacopaHHo Mexay Mopnanueii H AreHTCTBOM ApyrHX OOBEKTHBHBIX Mep.

CtaTtbsa 7

a [To npocvOe Hopaauin ArentctBo n Hopnauus aoroBapHBalOTCA B OTHOLLEHHH

pery.ipyemMoro J0CTyna B paMKax HacToAWwero HpOTOKO.ﬂa C HENBIO



NMpenoTBpaUIeHHs PAcKpbITHA YyBCTBHTEJNIBHON C TOYKM 3pEHHUS  SOEPHOro
pacnpocTpaHeHHsi WHQOpPMaLHMH, BbIMOJHEHHA TpPeOOBaHHI 6€30MacHOCTH W
bH3HUecKolt 3aIUTBI WK C LeNbio 00eCrneyeHHst 3alHThl HaXOAAWENHCsl B 4aCTHON
COOCTBEHHOCTH WM  KOMMEpUYECKH UYBCTBHTENbHOH HHpopMauuu. Takue
NOrOBOPEHHOCTH HE TMPENATCTBYIOT ArEHTCTBY OCYLUECTBJATb AEATENLHOCTb,
koTopas sBisercs HeobxomuMol mist obecrnedeHHst yOeAUTENbHOH YBEPEHHOCTH B
OTCYTCTBMH  HE3asBJICHHbIX  SOEPHOTO  MaTepHala M OEATENbHOCTH B
COOTBETCTBYIOIIEM MeCTe HaxOXIEHHs, BIJIIOYas pelleHHe J0boro Bompoca,
OTHOCSILIEroCs K MPaBMIbHOCTH M MOJHOTE WHPOPMALMH, O KOTOPOH rOBOPHUTCS B
CTaTbe 2, WJIH YCTPaHEHHE HECOOTBETCTBHS, OTHOCSUIErocs K 3TOH HHpOpMaLHH.

b. Hopnanus MoXeT MpH NpenocTaBieHUW WHPOpMaLHK, O KOTOPOH TOBOPHTCS B
craTbe 2, WHGOPMHUPOBaTL ArEHTCTBO O MeCTax Ha [MJoulagke HIH B MeCTe

HAXOXAEHUs, HA KOTOPbIX MOXET NPUMEHSTLCA PEryJIMpYeMbIil NOCTYII.

C. Jo BCTynneHus B CHIY J0ObIX HEOOXOMMMbIX JIOMONHHUTENbHBIX MNOJOXEHUH
HopnaHust MoxxeT NpHUOErHyTh K pPEryJMpOBAaHUIO AOCTYNa B COOTBETCTBUU C
MOJIOKEHHSMH TIYHKTa a. BbILLE.

Cratbsa 8

Huuto B HactosiieM Ilpotokone He npensarcreyer HMopnanum npenocrasnsath
ATEHTCTBY IOCTYM K MECTaM HaxO>XIAEHHUS B JOMOJIHEHHE K TE€M, O KOTOPbIX MOBOPHUTCS B
cTaTesix 5 U 9, WIH NpOCHUTb ArEHTCTBO O MPOBENEHWH IEATENbHOCTH MO MpOBEpke B
KOHKPETHOM MECTE HaXOXAECHUA. ATrEHTCTBO HE3aMETMTENILHO MpUiaraetT Bce pasyMHbIE

YCHUITUS 11 OCYLIECTBJIEHUS! AEHCTBUH B COOTBETCTBUHU C TaKOH MpocbOoii.
Cratbs 9

Hopnanust npenocrtaBnser AreHTCTBy HAOCTYNlT K  MeCTaM  HAXOXKOEHHS,
onpeneyieHHbIM ATeHTCTBOM [uis oTbopa npo® okpyxarouled cpeabl Ha OOLIMPHOWN
TEPPUTOPHUH, TMpPU yCaoBHMH, 4TOo ecnu Hopnanus pmeHMs He HMeeT BO3MOXKHOCTH
MpenocTaBuTb TakoH poctyn, TOo HopnaHus npunaraer Bce pa3yMHblE YCUIUA NS
yaOBREeTBOpPeHUs TpeboBaHU AreHTCTBA B  alIbTEPHATHBHBIX MECTax HaXOKAEHMHs.
AreHTCTBO He 3anpawuBaeT TakoHW AOCTYyNM A0 Tex nop, noka otbop mpob okpyxarouleii
cpeab! Ha OOLWHPHOH TEPPHTOPHH M MPOLIEAYPHbIE MEPBI A €ro NMPOBeAeHUsS He 0N00peHbI
CoBeToM U He MpoBeneHbl KOHCYAbTaUHH Mexay ArentcTsoM W Hopnanueit.

Cratbs 10
AreHTcTBO HHbOpMHpYeT MopaaHiio o:

d. ﬂeﬂTeﬂbHOCTH, OCYUICCTBHCHHOﬁ B paMKax HacCToAulero npOTOKOHa‘ BKJIKOYas

JEATCNILHOCTL B OTHOLWEHHH MO0bIX BONpOCOB HJIH HECOOTBETCTBHI, KOTOpbLIe



AreHTCTBO noBeno a0 cBeneHus Hopmanuu, B npelenax WeECTHAECATH AHEH nocne

OCYLLECTBIEHHSI AT€HTCTBOM 3TOH IeSTENbHOCTH.

PesynbTaTax NesTENbHOCTH B OTHOLIEHUH JHOOLIX BOMPOCOB MM HECOOTBETCTBHIH,
KoTopble AreHTCTBO A0BeNo 10 cBeaeHus HopaanuH, o BO3MOXHOCTH CkOpee, HO B
moboM ciyvae B TedeHMe TpPUAUATH JHEH nocne MoNydeHUst AreHTCTBOM  3THX

pE3yIbTaTOB.

BriBonax, KOTOpbLIC OHO Caenano B pe3yjbTaTe CBOEH IeATeNbHOCTH B COOTBETCTBUHU
C HAaCTOAUIHUM HpOTOKO.ﬂOM. Takue BbIBOIbI NpeaoCTABJIAKOTCA €XEIOOHO.

HA3ZHAYEHUE HHCIHEKTOPOB ATEHTCTBA
Crates 11

1) [enepanbHbIi gupekTop yBenomaser Hopnanuio o6 yreepxaeHun CoseToM
moboro HOMKHOCTHOTO Juua AreHTCTBA B KauecTBE MHCMEKTOpa MO
rapaHTusM. Ecnu Hopnanus He usBewaer ['eHepalbHOrO AUpeKTOpa O CBOEM
OTKJIOHEHHUH TaKOro JOJPKHOCTHOTrO JIHuUa Kak WHcnektopa ans Hopnoanuu B
TeYeHHEe TpeX MeCALEB MOoCke MOJyuyeHUs YBEAOMJIeHHs 00 YTBep>KOeHHH
CoBeToM, MHCMEKTOpP, O KOTOPOM TakuM obpa3oMm yeenomneHa Hoppauus,
CUHMTAEeTCsl Ha3HavYeHHbIM B MopaaHHio;

1) I"eHepanbHBIN OUpEKTOp, AeicTBys B OTBeT Ha npockOy Hopnanuu wnu no
coOCTBEHHON MHULMATHBe, HelaMmeanuTennsHo HMHpopMupyer HopmaHuwo o6
OT3blBE Ha3Ha4YeHHs MOOO0ro MOMKHOCTHOrO JIMLA B Ka4ecTBEe WHCMEKTOpa
nns Uopnanuu.

YBenoMieHHe, 0 KOTOPOM TOBOPUTCSl B MYHKTE a. BbIlE, CYMTAETCS MOJYyHEHHBIM
Hopnanueit uepes ceMb OHel mnocne naTbl HanpaBiAeHHA Are€HTCTBOM Takoro
ysenomuenus Hopaoanuu 3akasHoi koppecnoHaeHUHei.



BHU3bI
Cratba 12

HopaaHus B TeuyeHHe OQHOro Mecsila TmoOCje T[OJydeHHs 3anpoca ob 3Tom,
NPeooCTaBASET  YKa3aHHOMY B TakOM  3alMpoce  Ha3HAY€HHOMY  HHCMEKTOpy
COOTBETCTBYIOLIYIO MHOTOKPaTHYK BbE3AHYHO/BbIE3NHYIO HW(MIH) TPAH3UTHYKO BU3BI,
koTopble TpebyroTcs ansa obecnedeHnst HHCNEKTOPY BO3MOXHOCTH Bbe3aa U npebblBaHUA Ha
tepputopun Hopnanuu B uensx swinofHeHus ero(ee) ¢yukuuii. JloOble 3anpoueHHble
BM3bl NEACTBUTENbHBI B TEYEHWE HE MeHee OJHOro rofia U B Clydyae HEOOXOAUMOCTH
BO30GHOBISIOTCS B TeUEHHE MEPUOIa Ha3HaYeHUst HHCTekTopa B Mopaanuio.

JONOJHUTEJABHLBIE NOMTOXEHNA
Cratbs 13

a. B tex cnyuasx, korna HMopnanus wau AreHTCTBO YKa3blBalOT Ha HEOOXOAMMOCTb
onpenenuTb B JIOMOJHHUTENBHBIX MOMOKEHUAX, KAKHM 00pa3oM clienyeT NPUMEHSATD
Mepbl, M3JlO)XeHHble B HactosiueM IIpotokone, Hopaanus u  AreHTcTBO
COTIaCOBLIBAIOT TakWe J{OMONHUTENbHBIE MOJIOXEHUsT B TEUEHHE NAEBAHOCTA AHEH
nocne BCTYIUIEHWst B cuily HacTtosuwero IIpoTtokona wau, B Tex cayyasx, Koraa
yKazaHHe Ha HEOOXOAMMOCTb TakMX JIOTIOMHMWTENbHBIX MONOXEHWH naeTcs mnocne
BCTyIUJleHHs B Cully Hactosimero IlpoTokona, - B TeueHue feBsHOCTa AHeH mocie
AaTbl TAKOTO YKa3aHWS.

b. Jo BcTynseHus B cHay moObix HeoOXxoaumbix [IOMONHUTENbHBIX MOJOXKEHHH
ATreHTCTBO UMEET NPABO NMPUMEHSTh Mepbl, H3I0KEHHbIE B HacToslleM [TIpoTokone.

CHCTEMBLI CBA3N
CtaTbs 14

a. Hopnanusa naer paspewreHHe AreHTCTBY cBOOOAHO WCMOJIL30OBATL AMA CAy:KEOHbIX
uened CHCTEMbI CBA3HM Mexay HHcnekropamu ArentctBa B HopmaHuu
eHTpanbHbIMU yupeKIAeHHUAMH ATeHTCTBA H(Unu) PerHoHanbHbIMK 61OpO, BKIIOYAs
repeaayvy B HEABTOHOMHOM W aBTOHOMHOM pexHMe UHQOpMaLHH, NMOCTynarouieH
OT YCTpOINCTB, YCTAHOBJEHHbIX ATEHTCTBOM B LENAX COXpaHeHHs H(HJn)
HaOMIOAEHHUS, HIH H3MepeHus, 1 obecrneynBaer 3auwHTy TakKoil CBA3M. ArEHTCTBO
nocne koHcynbTaunii ¢ HopaaHuer 1MeeT npaso HCMONb30BaTh YCTAHOBJIEHHBIE HA
MERAYHAPOAHOM YPOBHE CHCTEMbl MPAMOIT CBA3M, BKJIFOYAs CMYTHUKOBbIE CHCTEMbI

W Japyrsde BHAbl HanbHell CBA3M, He ucnonbdyembie B HoppaHuu. [lo



npockbe MopnaHun i AreHtcTsa noapOOHOCTH, KacarollMecs OCYLIECTBIEHUS
3TOrO NMYHKTa B OTHOLIEHWM Mepefayy B HEABTOHOMHOM MJIM aBTOHOMHOM pPEXHMe
HHpopMaUMH, nocTynawmouwed OT  YCTAHOBIEHHbIX ArEHTCTBOM  YCTPOMCTB
coxpaHeHHs  W(WaM)  HabmOOeHWs  MIM  M3MEpPEHHUS,  OMNpeneNsitoTCA B

HOHOHH HTECABHBIX NONTOKEHHAX.

[Tpu ycTaHOBIEHHH CBA3M M nepenade MHGOpPMaLMH, KaK 3TO NMPeayCMaTPUBAETCS B
MyHKTE a. Bblllle, HAAIEeKAWKUM 00pa3oM yuHThIBaeTcs HeobxoaumocTb obecneueHus
3alWMUTbl  HaxodsuweWcs B 4YacTHOH  COOCTBEHHOCTM  WJIM  KOMMEpPUECKH
4yBCTBUTEIbHON HMHOOPMALMK HAM TOH MHPOPMALMH O KOHCTPYKLUMH, KOTOPYIO

HopraHus cuutaer 0cob0 4yBCTBUTENBHOIA.

JAHINATA KOH(I>I’II[EHIII/IAJII)HOI71 HHOOPMAIINHN
CtaTbs 15

ATreHTCTBO NMOANEPKHBAET CTPOTHil pexxuM obecniederus 3pPexTuBHOM 3aUTBI OT
PaCKPBITHS KOMMEPUYECKHX, TEXHONIOTHYECKUX M MPOMBILIJIEHHBIX CEKPETOB M APYroi
koHpHaeHuHanbHON HMHPOPMALIUK, KOTOpas CTAHOBUTCS €My H3BECTHOM, BKJHOUYas
Takyld HWHPOpPMALHIO, KOTOpas CTAHOBHTCA H3BECTHOH AreHTCTBY B Xofe
ocyuecTBaeHUs HacTosiuiero [TpoTokona.

PexxuM, O KOTOPOM TOBOPUTCA B MNYHKTE a. BbIlIE, BKJIOYAET, B YaCTHOCTH,

MONMOKE€HHUA, OTHOCALUIHECA K

1) obuIMM MPHHUMMAM M CBS3aHHBIM C HUMM MepaM no obpaweHuo ¢
koHpHIEeHUHATBHOH HHpOpMaLHeit;

ii) YCIOBHAM HaHMa mnepcoHana, KacaroLIMMCA 3alHThl KOH(PHAEHLHANLHOM
uHdopMaLHH;
1it) npoueaypaM B Ciyyae HapylIeHWH MW AkoObl UMEBLIMX MECTO Cly4yaes

HapyuweHus KOHCb HACHUHUANBHOCTYH.

Pex1M, 0 KOTOPOM TOBOPHTCA B MYHKTE a. Bblllle, YTBEPXAAETCA W MEPHOAHUECKH

paccmarpuBaercst CoBeToM.



MMPAJIOKEHHUSA
Crates 16

[Tpunoxenus k HactosiweMy IIpoTokosy SBASIOTCS €ro HEOTbEMNIEMOH HacTbO. 3a
UCKJTIOUYEHHUEM Lienell BHeceHHs rnonpasok B IIpunoxenus, tepmun "[Ipotokon”, kak
OH ynoTpebnsercs B HacToslieM AOKyMeHTe, o3HauaeT [Iportokon u [punoxenus,
BMECTE B3sIThIE.

B nepedeHb BHUAOB OEATENBHOCTH, YykasaHHbIX B Ilpunoxenuu I, u nepevenn
obopynoBaHuss W Matepuana, ykasaHHbix B Ilpunoxenuu II, Coserom wmoryr
BHOCHTBCS TMOMpPaBKH MO pekoMeHaauuu cosnaHHod CoseTtom pabouded rpymrbl
3KCMEepTOB OTKpbITOro coctasa. Jlobas Takas monpaBka BCTynaeT B CHIy uepe3
yeThIpe Mecsila nocne ee NpuUHATHA CoBeTOM.

BCTYIIVIEHHRE B CHJI1Y H BPEMEHHOE IITPUHMEHEHUE
Cratbsi 17

Hacroswuuii Ilporokon BcTynaer B CHIY [0Cj€ MOANUCAHHUA MPENCTABUTEIAMHU
Hopnanuu u AreHTtcrsa.

Hopnanus Moxer B moboe BpeMst 10 TOro, kak Hactoswuil [Ipotokon BcTynuT B
CWIJTy, 3asBMTb, 4TO OHa OyAeT mpuMeHsTb HacToswMi [IpoTokon Ha BpeMeHHOUH
OCHOBE.

['eHepasbHBIIT IHPEKTOP HE3aMEMTUTENbHO MHQOPMHUPYET BCE rOCYIapCTBa - YEHbI
AreHtcTBa 0 moOOM 3asBJIEHHH O TMNpUMEHeHWH Hactoswero [IpoTokona Ha
BPEMEHHOM OCHOBE U O ero BCTYIUIEHUH B CHITY.

ONPEIAEJEHNA
Cratbsa 18
Hna ueneit HacToswero IIpoTokona:

OTHocslecs K SOepHOMY TOMJIMBHOMY UMKJIY Hay4YHO-UCC/JAeAOBaTENbCKHE U

OMbITHO-KOHCTPYKTOPCKHE D860Tbl O3HAYAT OCATEJIbHOCTb, KOTOPAA KOHKPETHO

OTHOCHTCA K JIIOOOMY acrekTy pa3paboTku npouecca HWIH CHCTeMbl moboro Hs
CNenyrouwero:

- KOHBEPCHH ANEPHOTO MaTepHana,

- oborauieHHs A1epHOro MaTepHana,

14



- M3rOTOBJIEHHUS SAEPHOIO TOMJIMBA,
- peaKkTOpOB,

- KPHTHUYECKHX COOPOK,

- nepepaboTKH sAEPHOro TOTUIHBA,

- 06paboTku (He BKIOYas MepeynakoBKH UIH KOHAUUMOHHUPOBAHHS, He
NpeAyCMaTPUBAIOWEro pasAefeHHUs 3JIEMEHTOB, I8 XPaHEHUS WU
3aXOPOHEHHS) OTXOMIOB CPEIHErO MJIK BBICOKOIO YPOBHS aKTUBHOCTH,
CoaepXauux MIyTOHUH, BEICOKOOOOraleHHbIN ypaH AW ypaH-233,

HO HE€ BKJIWYAKT OCATCIABHOCTD, OTHOCAWYKOCA K  TEOPETHHYCCKHM HITH
(t))’HIIaMeHTaﬂbeIM HaY4YHBIM HUCCACOOBAHHUAM HIIH K HAYYHO-UCCIE€ENOBATCIBCKUM H
OTBITHO-KOHCTPYKTOPCKHM pa60TaM no MPOMBILIJTEHHBIM NMPHUHMEHCHHUAM
paauoOH3OTOMNOB, MEAHUHUHCKHM, THIAPOJNOTHYCCKHUM H CEeNbCKOXO03AHCTBEHHBIM
NMPpHUMCHCHUAM, U3YYCHHIO nocnaenCTBUR ans 340pOBbsA H oxpymalomeﬁ cpeabl U no

YCOBEPIWIECHCTBOBAHHUIO TEXHHYECCKOTO O6CJ’1y>KHBaH HA.

[Tnouanka O3HayaeT TEPPUTOPHIO, IPaHULbl KOTOPOH onpeneneHsl HopnaHueh B
COOTBETCTBYIOLEH  WHPOpMAUMU O  KOHCTPYKUHMH  YCTAHOBKH,  BKJIOYas
OCTaHOBJIEHHYIO YCTAHOBKY, a TakXXe€ B COOTBETCTBYIOLIEH HMHPOPMALHH O MecCTe
HaxOXOEHWs BHE YCTAHOBOK, rnae OObIYHO HWCMONB3YyeTCs sANEPHbI MaTepHal,
BKJIIOYAs 3aKPbITOE MECTO HAXOXIEHHS BHE YCTAaHOBOK, M€ paHee HMCMOJb30BajICH
siAepHbIA MaTepHan (KOTOpble OrPaHUUYMBAIOTCA MECTAMH HAaXOXAEHHS, [I€ UMEIOTCS
ropsuyde KaMepbl WM OCYLIECTBANACH NEATENbHOCTb, CBSI3aHHAs C KOHBEPCHEH,
oboralleH1eM, U3roToBleHHeM UM nepepabortkoit Tonnuea). Ilnowanka Bxmoyaer
Takoke BCe OOBEKTBI, COBMECTHO Pa3MEIUEHHbIE C YNOMAHYTBIMH BbILIE YCTAHOBKOIA
MM  MECTOM HaXOXIEHHS, C LEeNbl0 TMpPEeNOCTABIECHUS MK  UCMONb30BAHHS
CYLIECTBEHHBIX cpencTB obecreueHus, BKJIOYas: ropsude kamepbl aas o6paboTku
00Jly4EHHBIX MaTepHaJIOB, HE COAEpXKALUMUX SACPHBIA MaTepuan, YCTAHOBKH ANA
06paboTkH, XpaHEHUst U 3aXOPOHEHUS OTXOHOB, a TaKXe 3MaHHA, CBS3aHHbIE C
COrNacoBaHHbIMH TNpeAMeTaMH, ornpeneiaeHHbiMU HopnaHued B COOTBETCTBHHM CO

cTaTbeH 2.a.1v) BbILUE.

CHsaATas ¢ 3KCIIyaTallii YCTAHOBKA MJIH CHATOE C 3KCMAYaTaALUMH MECTO HAXOXKIEHUA

BHE YCTAHOBOK O3HAYalOT OOBEKT HAHM MECTO HaXOXIEHHWA, Ha KOTOPBIX

OEMOHTHPOBAHbLI UJIH CHOeJaHbl HEMNPHrOAHBIMH K JKCMAyaTaUWH OCTaBLIHECS
KOHCTPYKUHH W oOOopydoBaHHe, BaxKHble 118 ee(ero) HCMoJb30BaHHUsA, TaK 4YTO
oHa(OHO) HE UCTIONb3YETCs AN XPaHEeHHUs SAEepPHOro MarepHalia M HE MOJKET [asee
Hcrnonb30BaThest AN oOpallleHHss ¢ saepHbIM MaTepuanoM, ero obpaboTku MM

HCMOJIL30BAHHA.



OCTaHOBJIEHHAs YCTAHOBKA MJIM 33KPbITOE MECTO HAXOXJAEHUS BHE YCTAHOBOK

03HAuarT 0O0BLEKT HJIH MECTO HaXOXXOCHHA, IKCIUTyaTauHUsl KOTOPBIX NMpEKpaleHa H

H3 KOTOPBIX HU3BAT ﬂIIeprlﬁ MaTe€pHa, HO KOTOPbIE€ HE CHATHI C JKCTIJTYaTaLUH.

BoicokooborameHHbIH ypaH o3HavaeT ypaH ¢ obforauteHueMm 20% MM Bblle Mo

M30TOMYy ypaHa-235.

Ot160p npob okpyxatouleii Cpeibl B KOHKPETHOM MECTEe HaXOXJEHHUS O3HavyaeT oToop
npo6 okpyxarouei cpeabl (HarpuMep, BO3AyXa, BOAbl, PACTHTENBHOCTH, MOUBBI,
3arpsi3HEHWH) B ONpefAeJeHHOM  AreHTCTBOM  MeCTe  HaxOXIeHHs W
HEroCPeACTBEHHOH GJIH30CTH OT HEro € UeNbl0 COOENCTBHA AreHTCTBY B MOATOTOBKE
BbIBOOOB 00 OTCYTCTBMM HE3asABJEHHBIX SAEPHOrO MaTepHala WM sIEpHOM

OCATCIBHOCTH B 3TOM ONPEACICHHOM MECTE HaAXOXIACHHS.

Ot60p mpob okpyxarouleit cpebl Ha OOWMPHON TEPPUTOPUU O3HAHAET OTOOP Npod
OKpyXawuleld cpeabl (HanmpuMep, BO3dyXa, BOAbI, PACTUTENBHOCTH, MOUBbI,
3arpsi3HEHHH) B psife ONpeleneHHbIX ArEeHTCTBOM MECT HaXOXAEHHUS C LeNbio
coneicTBUS AreHTCTBY B MNOArOTOBKE BBLIBOAOB OO OTCYTCTBMM HE3asBJIEHHBIX
SIIEPHOrO MaTepHana UiIK A0epHOM NesTeNbHOCTH Ha OOLHPHONH TEPPUTOPHH.

ApepHblit MaTtepHas coOrjacHO oOnpeleseHdr, JaHHOMY B crtaTbe XX VYcraBa,

O3HayaeT 060 HCXOoaHbI MaTepHan UK MO0H cneuratbHbId pacLIeNIsIOLHHACS
maTepuan. TepMHH UCXOOHBIH MaTepHas He A0JKEH TOJKOBATLCS MPUMEHHUTENBHO K
pyae wnu otxonam pynel. Jloboe onpenenenue, nanHoe COBETOM B COOTBETCTBHUH
co crarbed XX VYcraBa AreHTCTBa TMOCjie BCTYIUIEHWS B CHJIYy HAacCTOSILErO
ITpoTokosa, KOTOpOE paclIUpPSET CNUCOK MaTEpHANIOB, CUUTAKOLUMXCSH HCXOMHBIM HITH
crneuuaJbHbIM PACLIEMUISIOUMMCS  MaTepHaJoM, BCTYMaeT B CHJIYy B pamkax
Hactosiero [Iporokona Toneko nocine npuusatus Hopnanueit.

Y CTaHOBKA O3HAYAET:

1) peakTop, KpUTHYEeCKyld CcOOpKy, 3aBOO MO KOHBEPCHH, 3aBOO MO
M3rOTOBJIEHHIO, MepepabaThIBalOLIYI0 YCTAHOBKY, YCTAHOBKY ISl pa3fiefeHHs

H30TOMOB WJIH OTACJBHOC XpaHHUIHILEC, HIIH

i) M000€ MECTO HAXOXIEHHS, rae OObIYHO MCIMONB3YeTCs SAEePHBIH MaTepHal B

KOJMHYeCTBaX, NPeBbIIAINX OAHH 3P QEKTHBHBINA KHIOTpamMM.

MecTo HaxokAeHHS BHE YyCTAaHOBOK O3Hayaer moboli obwvekT nau mwoboe Mecto

HaXxOXAEHHS, KOTOpble He SABJSAIOTCS YCTAHOBKOI, H rae OObIMHO HCMOJb3yeTcs
ANepHbIH MartepHan B KOMWYECTBAX, PABHBLIX OIHOMY 3(hdeKTHBHOMY KHAOrpaMMy

HIH MEHEE.



COBEPHIEHO B Bene 28 gHs urons Mecsua 1998 roma B AByX 3K3eMruispax Ha

AHTJTHHUCKOM SI3bIKE.

3a HOPAAHCKOE XAINIMMHUTCKOE 3a MEXXITYHAPOJHOE ATEHTCTBO
KOPOJIEBCTBO: 10 ATOMHOH SHEPI'MH:
(noanwucs) ' (noanuce)
Mazen ApmyTtu Moxamen Invbapaneit
[TocTosaHHbBIN NpeacTaBUTEND ["'enepanbHbIi AUPEKTOP



iii)

vi)

vit)

NPUJIOXEHHE 1

[MEPEYEHL BUJIOB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCHA
B CTATBE 2. A 1V) HACTOALIEI'O ITPOTOKOJIA

H3rorosnenue poTopHbIX TPYO Ast ueHTpUdYT Uan cOopka ra3oBbIX LEHTPUDYT.

PotopHble TpyOLl ayid HeHTpUDYr 03HAYalOT TOHKOCTEHHbIE LIUJIMHAPBI, ONHUCaHHe

KOTOpbIX NpuBeneHo B pasaene 5.1.1 b) INpunoxenus I1.

[azoBble LEHTPUGYrH O3HAYAIOT UEHTPU(DYrH, OMHCaHHE KOTOPLIX MPHUBEAEHO BO

BBOAHOM 3ameuaHuu k pasgeny 5.1 Ilpunoxenus II.
Hsrorosnenue nuddy3MoHHLIX Hapbepos.

Auddysnonnble Gapbepbl O3HA4alOT TOHKWE TMOPHUCTbIe GUIBLTPBI, OMHMCaHHE

KOTOpPbIX NMpHBeaeHo B pasaene 5.3.1 a) [Ipunoxenus 1L
H3roroBneHHe uau cOopka CHCTEM, HCMOAL3YIOLIHX J1a3ephbl.

CucreMbl, MICNOJB3YIOIIHE 1a3ePbl, O3HAYAIOT CHCTEMBI, BKITHOYAKIIHE T€ NPEAMETDI,

OonHvcaHHe KOTOPbIX NpuBeAeHo B pazaene 5.7 [Ipunoxenus I1.
H3rotoeneHHe WM cOOpKa 31EKTPOMAarHHTHBIX CENapaTropoB H30TOMOB.

DIEeKTPOMATrHUTHBIE CENnapaTopbl M30TOMOB O3HAYAKOT TE npeaMETbI, O KOTOPbLIX

roBoputcs B pasaene 5.9.1 Ilpunoxenus Il u kotopeie comepkar HCTOUYHUKH HOHOB,
ONMHUCaHHe KOTOpPbIX NpHBeAeHO B pasaene 5.9.1 a) Ilpunoxenus I1.

H3rotosneHHe K cOOpKa KOJIOHH WITH 3KCTPaKLIMOHHOTO 060pYAOBaHMUS.

KOnOHHBI HJIM 3KCTPAaKLIMOHHOE 000PYAOBAHUE O3HAYAKOT TE Npe€aMETbI, ONMHUCAHHUE

KOTOpbIX MpHBe#eHO B paszaenax 5.6.1, 562, 563, 565, 566, 567 u 5638
[Tpunoxenus II.

H3roToBneHHe  pa3sdenMTeNbHbIX  COMEN  WIM  BUXpeBbIX  Tpybok  mnis
a’pOAMHAMHYECKOro 00OoraLeHHs.

PasgenurenbHble conna WAW  BUXpeBble  TPyOkH 1 A3pOAHUHAMHUYECKOTrO

oforallleHHst O3HA4alT pa3feSIMTe/IbHble COMJIa M BHMXpEBble TPYOKH, OMHCaHHe
KOTOPbIX MPUBEAEHO COOTBETCTBEHHO B pa3aenax 5.5.1 u 5.5.2 [Npunoxenus II.

H3rotoeneHue man cbopka CHCTEM reHepalii YpaHOBOM MNyia3sMbl.

CucteMbl _reHepalid _YpaHOBOH NJa3Mbl O3HAYalOT CHCTEMBI AUIs reHepauuH

ypaHOBOH Maa3Mbl, OMHCAHHE KOTOPBIX NpuBeaeHo B pasaene 5.8.3 Ipunoxenns 1.



viil)

ix)

X1)

Xii)

Xiil)

Xiv)

XV)

HaroTtosneHue UMPKOHUEBBIX TPYO.

LupkoHuesbie TpyObl o03HavyaT TpyObl, OMKCAHWE KOTOPbLIX TPUBENEHO B

pasnene 1.6 [Ipunoxenus I1.

[Tpou3BOACTBO MM NOBBLILEHHE KAYECTBA TAXKENON BOIBI MK AEATEPUS.

Taxenas Boaa Wnv JeHTEPU O3HAYAIOT JeHTEpHI, Taxenyo Boay (OKCHA AelTepHs)
u moboe Opyroe coenvHexue AeHTepHs, B KOTOPOM OTHOLIEHHE 4YMCIa aTOMOB
JeHTepus K YUCy aTOMOB Boaopoza npesbilaer 1:5000.

Harorosnenue rpadura saepHoi YHCTOTHI.

['paduT AnepHON YHUCTOTLI O3HAYaeT rpaUT, ypoBeHb YHCTOTBI KOTOPOTO BbILIE, HEM

5 MMJUTHOHHBIX 4acTeili GOPHOTO IKBMBAJIEHTA, & MIOTHOCTL Mpesbiuaet 1,50 r/em.
HsrotosneHue KOHTEHHEPOB At 0OMYHEHHOTO TOMIUBA.

KoHreliHep mns o6Ay4EHHOrO TOIMJIWBA O3HAYaeT €MKOCTh AJig NMepeBO3KH W unu

XpPaHEHUA o6nyquHoro TOIMJHWBA, O6CCI’IC‘1HBB.!OU.I}’}O XHUMHUYCCKYIO, TEIUIOBYKD H
paAvalHOHHYIO 3alHTY, & TAaKXeE€ OTBOA TErJja pacnana BO BpPEMsS nepeMeuleHus,
NEPEBO3KH U XPAHCHUA.

H3rotoBneHHe peakTOPHbIX yNPaBISIOWMX CTEPIKHEN.

PeaxTopHbl€ yNpaBJsiOUIMe CTEp)XHU O3HayaroT CTEPXKHH, OMUHCAHHE KOTOPBIX

npueeneHo B pasaene 1.4 [Tpunoxenus 11
HsroTtosneHune 6€30MacHbIX C TOUKH 3PEHUSt KPUTHYHOCTH 6aKOB U pe3epByapos.

BejonacHble ¢ TQUKM 3pEHHS KDPHUTHYHOCTH Oaku U pE€3€pByapbl O3HAYAKT TE

MpeAMETbI, ONMMCAHUE KOTOPBIX NMpUBEAEHO B pasnenax 3.2 u 3.4 Ipunoxenus II.
H3aroToaeHue MawuH as pyOku ob6ayUueHHbIX TOMIUBHBIX 3JIEMEHTOB.

Maiunte! qns pyOxku o6nyuyeHHbIX TOMAWBHBIX 31EMEHTOB O3HA4alT 000pynOBaHHUE,

OMHCaHHe KOTOporo npuseaeHo B pasaene 3.1 [Npunoxenus 1.
Coopyxenue ropsaumx kamep.

['opsune kamepbl O3HAYalOT KaMEpPY WM COENUHEHHble MexXay coOOH Kamepbl

3 - -
obwnuM obbveMoM He MeHee 6 M', CHaOkeHHble 3aLMTON, paBHOM  WIH
npesbiwiatowieit dkBHBajgeHT 0,5 M OetoHa nnoTHocTeo 3.2 r/cM™ unu  Oonee,
YKOMIIEKTOBaHHbIE 000pYAOBaHHEM [T IPOBEAEHHS OMepaui ¢ HCIONb30OBaHHEM

OMCTAHUHOHHOI'O YNpaBJi€HHA.

12



NPHJIOKEHHE I

[MEPEYEHDb COT'JTACOBAHHOI'O OBOPYIOBAHHA U HEAJAEPHOI O MATEPUAJIA

I.1.

1.2.

I OTYETHOCTH Ob 3KCITOPTE M1 UMITOPTE B COOTBETCTBHUH

CO CTATBEH 2.A.IX)

PeakTopbl H peakTopHOe 060py10BanHe
KomnnekTHbIe silepHbIe PeaKTOpbI

AnepHbie peakTopbl, cnocoOHble paboTaTb B peXHUME KOHTPOIUPYEMON
CaMOMOIAEPXKUBAIOLIENCS LEMHOM peakUUM OeNeHUs, HCKIIYas peakTopbl
HYJIEBOH MOLIHOCTH, KOTOpbI€ ONPEAENsIOTCS KaK peakTopbl € MPOEKTHBIM
MaKCUMaJIbHbIM YPOBHEM TNPOM3BOACTBA TMYTOHHSA, He [PEBbIWANOLIHM

100 rpaMMOB B roa.
[MOACHHUTEJIBHOE 3AMEYAHHE

"SinepHbiit peakTop" B OCHOBHOM BKIIIOUYAET Y3JIbI, HAXOAALIHECS BHYTPH KOpMyca
peakTopa WM HEMOCPEACTBEHHO NMPHUMbBIKAIOLIHE K HeMy, 000pyoBaHHe, KOTOpoe
KOHTPOJIUPYET YPOBEHb MOIUHOCTH B aKTMBHOW 30HE, H KOMIIOHEHTBI, KOTOpbIe
0OBIYHO COOep:KaT TEMIOHOCHTENb MEepBOro KOHTYpa aKTHBHOI 30HBI peakTopa,
WJI BCTYMAIOT C HUM B HEMOCPEACTBEHHBIH KOHTAKT UM YIIPaBISIOT HM.

He npennonaraercs MCKIIOHEHHE PEaKTOPOB, KOTOpble Hainexauum obpaszom
Mornu Obl NOABEPrHyTbCS MOAHWGHKAUMM AN TNPOM3BOACTBA 3HAUHUTENLHO
fonbuwiero konuyectBa, yem 100 rpaMMOB TUIYTOHHS B TOQ. PeaxTopsl,
NpeaHa3Ha4YeHHble IS MJIUTENbHOH 3KCIUTyaTallMM Ha 3HAYMTENIbHBIX YPOBHSAX
MOLIHOCTH, HE3aBUCHMO OT CTEMEHH UX BO3MOXHOCTEN MPOU3BOACTBA MIYTOHHS,
HE pacCMaTpHUBAIOTCA KakK "peakTops! HYJNeBOH MOLIHOCTH".

PCﬁKTOprlC Kopnyca BbLICOKOIo IaBJIEHHUSA

Mertannuueckue kopnyca B cOOpe HMIM HMX OCHOBHBIE YacTH 3aBOJACKOIO
H3FOTOBJEHHS, KOTOpPbIE CMELHANIbHO MpeaHa3HayeHbl WJIH MOATOTOBJIEHBI 1S
pasMeleHHst B HHX aKTHBHOMH 30HBI SAEPHBIX PEaKTOPOB, KaK OHU ONpedeNieHbl B
nyHkte 1.1.  Bbiwie, W  crnocoOHble BbloepxkHBaTb pabouee  naBreHHe

TEMTOHOCHTENIA NEPBOrO0 KOHTYpaA.



1.3.

1.4.

NOACHUTEJBHOE 3AMEYAHUE

BerHHﬂ njiaHTa KOopryca BbICOKOIO AAaBJIEHHUA PEAKTOpPAa OXBATLIBACTCA MYHKTOM
1.2 Kak OCHOBHas, 3aBOACKOTO H3rOTOBJIE€HHUA, YacThb Kopnyca BBICOKOTO

JaBJI€EHHA.

BHyTpeHHHe 4acTH peakTopa (Harmpumep, MOALEP>KUBAIOLINE KOJOHHBI U TMIHThI
aKTUBHOW 30HbI M ApYrue BHYTPEHHHE YaCTH KOPITyca, HaNpaBsow1e TpyOb! s
PeryJIMpYyIOLHX CTEPXHEH, TETIOBblE IKPaHbl, NEPEroponkH, TPyOHble peleTKH
AKTUBHOH 30HBbI, mnaacTUHbl auddy3opa W T.1) OOBMHO NOCTaBAAKTCA
MOCTaBIUHKOM peakTopa. B HekoTopbIX chlydasx onpeneneHHble BHYTPEHHHE
OMOpHblE KOMMOHEHTHl BKJIOYAIOTCA B M3rOTOBJIEHHE KOPIyca BbICOKOTO
OAaBJ€HUS. 3TH NpeaMeThl SBISIOTCS AOCTaTOYHO BaXXHBIMH C TOYKH 3pEHHS
6e30MaCHOCTH M HAaIEXHOCTH 3KCMUTyaTallUHh pPEaKTOpOB (M ClEAOBaTEeNbHO, C
TOYKM 3pEHHs TapaHTHIHHBIX 00sA3aTeNnbCTB M OTBETCTBEHHOCTH TOCTABLUHKA
peakTopa), 4ToObl UX NMOCTaBka BHE PaMOK OCHOBHOTO COTrJlalleHHs O TOCTaBKe
caMoro peaktopa He crana Obt 0ObIYHOH npakTukoi. Ilo3TOMy, XOTA OTAENbHAs
MOCTaBKa 3THX YHHKabHbIX, CMELHANbHO MPEOHA3HAYEHHBIX U NOArOTOBIEHHbIX,
BAXXHBIX, KpPYMHBIX M JOPOTOCTOAIMMX NpeaMeToB He oba3arenbHo Oyner
paccMaTpHBAaThCi KakK BbIMafamolias W3 cdepbl HHTEPECOB, TakoH cnocob

MOCTaBKH CYHUTAETCA MAJIOBEPOSTHBIM.
MaumuHbI 409 3arpy3KH H BbITPY3KH PEAKTOPHOI 0 TOMJIHBA

MaununynsaropHoe  ofopyaoBaHHe,  CMEUHANBHO  MpeJHa3HaueHHOEe  WIH
MOATrOTOBJIEHHOE A 3aTPY3KH HITH U3BJIEYEHHUS TOTUTMBA U3 ANEPHBIX PEAKTOPOB,
KaK OHH OTpeacneHbl B MYHKTC 1.1. BBILIC, KOTOPOE€ MOXKET HCTIONb30BATBHCA,
KOTAa peakTOp HAaXOOWTCS MOA Harpy3kod, uiau obnagaer TeXHUYECKHMU
BO3MOXHOCTSIMH 111 TOYHOTO MO3HLHMOHHUPOBAHHS WM OPHEHTHPOBAHHS,
MO3BOASIOWHMMH MPOBOAHTL HA OCTAHOBJIEHHOM peakTOpe CNOXXHble paboThbl MO
neperpy3ke TOTUIMBA, TMPH KOTOPbIX OOLIYHO HEBO3MOXKHbI HEMOCPENCTBEHHOE

HabrOAeHHE WK NPSAMON NOCTYTI K TOMJIUBY.
PeakTopHble ynpasasiioiise cTepKHH

CrepxHH, cneuHaNbHO MpPeaHa3HAYeHHbIE HIH MOATOTOBJEHHBIE OIS YNPaBAEHHS
CKOPOCTBIO peaKkuUHH B AONEPHBIX PEAKTOPAX, KAK OHH OrpenesieHbl B NyHKTe 1.1.

BbILIE.

[



1.5.

1.6.

1.7.

2.1,

[TOACHHUTEJIBHOE 3AMEYAHME

Crona xe BKJIOHAKOTCA, MTOMHUMO 4aCTH, norjowarowen HeﬁTpOHbl, €€ OMOPHBIC H

NMOABECHbIE KOHCTPYKLMH, €CJIH MOCTaBKa NMPOU3IBOAUTCA Pa3a€iibHO.

PeakTopHble TPyObl BBICOKOT0 AaABJIEHHS

Tpybbl, KOTOpbIE CHeuWaNbHO MpenHa3HayeHbl WM [OATOTOBJIEHbI IS
pasMeLUEeHHUS B HUX TOTJIMBHBIX 3JIEMEHTOB M TEIUIOHOCUTENS NEPBOr0 KOHTYpa B
peakTopax, Kak OHU onpezaeneHbl B nyHkre 1.1. Bbie, npu pabouem AaBAeHHH,
npesbiwaroweM 5.1 MIla (740 ¢yHT/kB. Oroiim).

Llupkonuesbie TPyObI

Tpy6et unu cbopku TpyO M3 METANTMYECKOTO LUPKOHUS WJIH €ro CrjiaBoOB, MO
Becy npesbitnarowue S00 kr B TeyeHue modoro 12-mecsyHoro nepuona, KOTophle
CneuHasbHO TMpeAHa3HayeHbl WM TMOATFOTOBJIEHBI U1 UCIMOJNBL30OBAHUS B
peaxkTopax, Kak OHH orpenefeHbl B MyHKTe |.1. Bbilie, H B KOTOPBLIX OTHOLUEHHE

no Becy ragHHUst K LHPKOHUIO MeHbLue YeM1:500.
Hacocbl mepBoro KOHTypa TenJIOHOCHTeNA

Hacocsl, cneunanbHO npenHazHaueHHbIE MIIU NTOATOTOBIEHHbIE IS MOANEPKaHUS
UMPKYJNALUUM TEIUJIOHOCUTENS MEPBOTO KOHTypa SIAEPHBIX PEaKTOPOB, KaK OHU
ornpeneneHsl B nyHkTe 1.1, Bbiue.

NMOACHHUTEJIbBHOE 3AMEUYAHUE

CneuuansbHo npe€aHa3HAYC€HHbIC UNTH MOATOTOBJICHHBLIC HACOCHI MOIYT BKJIKOHATb
CJIOXKHBIC, VYIUIOTHCHHBLIC HWJIM MHOTIOKpPATHO YIMJIOTHCHHBIC CHCTEMBI 175
NPENOTBpALUCHUA YTECYKH TEMIOHOCUTENS TMEPBOr0 KOHTYpa, TePMETHYHBbIE
HacoCbl U HACOChbI C CHCTeMaMH,HHepuHaHbHOﬁ MacCcChblI. 310 onpencjcHue
KaCae€rca HaACOCOB, aTTECTOBAHHBLIX MO Kjaccy NC-1 wunu 3KBUBANEHTHBLIM

CTaHOapTaM.
HesinepHble MaTepHaabI AJisi PEAKTOPOB
HeHdTepuit ¥ TAXKeas BOAA

Hehitepuii, Taxenas Boma (okuch nedrtepus) u nwoboe apyroe coenHHeHHe
AeHTepHsA, B KOTOPOM OTHOLUEHWE AEHTEpHS K aToMaM BOAOpOAAa MNpEeBbILIAET
1:5000, npenHa3HayeHHble AJiA UCMONBL30OBAHHA B SAEPHBIX peakTOpaX, Kak OHH
onpeaefeHbl B NyHkTe 1.1. Bbiwwe, B KOJHYeCTBax, npepbillaimux 200 kr aToMoB
aefitepus  ana  a0O0H  ONHOW  CTpaHbI-mojiyyaTeNs B TedyeHHe HOOOro

12-MmecsiyHOro nepuona.



2.2,

S nepHo-4HCcTBIA rpaduT

['paduT, uMEWWHI CcTeneHb YUCTOTBI BbILIE S5-MWIUIMOHHBIX OOpPHOTroO
JKBUBAJNIEHTA, C MMJIOTHOCTbIO Gonbiie 4eM 1,50 r/cm’, NpeAHa3HAYE€HHbIA AN
MCIMONb30BaHUA B ANEPHBIX PEAKTOpaxX, Kak OHHW onpenesieHbl B NyHkTe 1.1 Bbiwe,
B KONuWeCTBax, mpesbimaromux 3x10* kr (30 MeTpuueckux TouH) ans moboit
OZIHOM CTpaHbI-Moyy4ares B TeueHue mModoro 12-MecsyHoro nepuona.

[TPUMEYAHHME

Jns ueneil 3KCMOPTHOrO KOHTPONS MPaBHTENbCTBO Onpedenser, Oyayr nau
3KCMOPTHbIE MapTUH COOTBETCTBYIOLLErO BbILIEYKA3aHHBIM XapaKTepHUCTHKaM
rpadguTa UCMONbL30BATLCA B ANEPHBIX PEAKTOPAX.

YcranoBKkH Ans nepepaborky  o6JY4YeHHBIX TOMJMBHBIX JJIEMEHTOB H
obopynoBanue, CMENHANLHO TPEJHAZHAYEHHOE HJIH MNMOATOTOBJIEHHOE AJIsI
3TOro

BBOJHOE 3AMEYAHHE

[Ipu nepepabotke 0OyyeHHOTO SANEPHOTO TOIMIMBA [MIYTOHUH W ypaH
OTIENAKTCA OT BbICOKOAKTHBHBIX MPOAYKTOB NENEHUS U APYrHMX TPaHCYPAHOBbLIX
aneMeHToB.  JInsi Takoro pasneneHHs MOTYT HWCMOJb30BaTbCA Pa3IUUHbIE
TexHosoruveckre mnpoueccoel. OnHako co BpeMeHeM mpouecc "Ilypekc" cran
Hanbosnee pacrpoCTPaHEHHbIM W TMpPHEMJIEMbIM.  DTOT [MpPOLECC BKJIOYaeT
pacTBopeHHe OONYYEHHOro SAEpPHOTO TOIMIMBA B  a30THOH KUCJIOTE C
MOCAENYIOUUM  BbIAENEHUEM  ypaHa, T[UIYTOHUS W MPOAYKTOB  JEJeHHs

3KCTPaKUHWEH pacTBOpHUTENneM C noMolbio TpubyTtundocdara B opraHHUECKOM
pazbasurene.

TexHonoruyeckue mnpouecchl Ha pas3iMYHbLIX ycTaHoBkax Tuna “Ilypexc"
aHaAJIOTMYHbI Y BKJIIOYAKOT: H3MeNbueHHe OONydyeHHBIX TOMMBHBIX 3JIEMEHTOB,
pacTBOpeHHe  TOMMBA,  JKCTPAKLUMIO  pacTBOpPUTENEM U XpaHeHHe
TEXHONOrHYeCKON XUAKOCcTH.  Moxer wumerbcs Takke obopynoBaHHe st
TEMNOBOI NEHUTPAUUK HWUTpaTa ypaHa, KOHBEPCHU HUTPATA MIYTOHUS B OKHCh
HJTH METaJUl, a Takxke st 06paboTKH KHUAKMX OTXONOB, COAEPKAIMX MPOAYKTHI
JeNeHus, 10 nojayd4eHus Gopmbl, NPHIrOAHONH INA MPOAOKHUTENIBHOIO XPaHEHHS
HAH 3axopoHeHHs. OnHaKo KOHKPETHble THIMbl M KOHDUTypauus obopynoBanus,
BbITOJIHAIOWEro 3TH (PYHKUMHM, MOTYT Pa3iHuyaTbCs Ha Pa3IHYHBIX YCTAHOBKAX
tina "Tlypexc" noO HECKONbKHM [MpPHYMHAM, BKJIKOYAs THIbl W KOJHYECTBO
OONYYEHHOTO  SIIGPHOTO  TOTUIHBA, noanexawero  nepepaboTke, H
npeanojaraeMblii NPOLECC OCaKIEHHS H3BJIEKaeMbIX MATEpHANIOB, a TaKkKe
MPHHUHMBI  oOecreuyeHHss Oe30MaCHOCTH H  TEeXHHYECKOro OOC/y:KHMBaHHA,

NPHCYLIHE KOHCTPYKUHH JaHHOI 00CTaHOBKH.
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"Vcranoska ans nepepaboTkU OOayuyeHHBIX TOTUIMBHBIX 3JEMEHTOB" BKIIOYAET
obopynoBaHHe U KOMIOHEHTBI, KOTOpble OObIYHO HAXOAATCS B MPAMOM KOHTaKTe
¢ 06J1y4eHHbIM TOTUJIMBOM M OCHOBHbIMH TEXHONIOTHYECKUMH MOTOKAMH SAEPHOTO

MaTepHana U MpoOaAyKTOB ACNE€HHUS, H HEMOCPEACTBEHHO YNPABIAIOT UMH.

DTH Mpouecchl, BKJHOYas MOJHbIE CHCTEMbl M KOHBEPCHH TIUIYTOHUS W
MPOM3BOACTBA META/UIHYECKOTO MIIYTOHHUS, MOFYT ObITb MAEHTUPUUUPOBAHLI MO
MepaMm, TMpPUHMMaeMbiM O TMpPeNOTBPAalLleHHs OMaCHOCTEH B CBA3M C
KPUTHYHOCTbIO (HanpuMep, MepaMH, CBSI3aHHBbIMHU C reoMeTpHeit), obnyueHuem
(HanpuMep, NyTeM 3alIUThl OT OONy4YeHHS) U TOKCHYHOCTBIO (HanpHUMep, Mepamu
MO YAEPXAHHUIO).

IMpeaMetbl 060opynoOBaHHA, Ha KOTOpbIe, Kak CHHTAETCA, pacnpOCTPaHseTCs
3HayeHue pasbl "M obopymoBaHHe, CMELHANIbHO MpeOHa3HaYeHHOE WM
NOAroTOBNAEHHOEe" 1N nepepaboTkH OONYYEHHBIX TOIMJIHMBHBIX 3JIEMEHTOB,

BKJTIOYAIOT:
Mamusbl 4151 pyokH 00,1y4eHHBIX TOMJTHBHBIX 3J1€MEHTOB
BBOJHOE 3AMEYAHUE

OT10 0b6opymoBaHWe HCMONB3YETCS OIS BCKPBITHS OOOJIOYKH TOMJMBA C LIENBIO
NoCNefyoUIero pacTBOpeHUst 0OayHeHHOro siaepHoro Marepuana. Kak mpasuio,
MCMONB3YIOTCS CMELMaNbHO NpeaHa3HaYeHHble, CKOHCTPYUPOBAaHHblE As pyOkH
MeTana YCTpPOHCTBa, XOTS MOXET HCNoNab3oBaThcs M Oojlee CoBeplLIEHHOE
obopynoBaHue, HanpuMep J1a3epel.

JIMCTaHUHMOHHO ynpaBasieMoe 000opyaoBaHHe, CNeLHalbHO NpPeaHa3HAUYEHHOE WU
NOATOTOBJEHHOE Al UCMONb30BaHHS HAa YCTaHOBKe MO nepepaboTke, kak OHa
onpeneneHa Bblle, I8 pe3kd, pyOku MM Hape3kud cOOpOk, NyuykoB WK
cTepxHel 0By4eHHOro AAEPHOro TOMJIHBA.

AucconbBepbl
BBOJHOE 3AMEYAHHE

B nucconbBepbl 0OBIYHO MOCTYMaeT U3Menb4yeHHoe oTpaboTaBiuee Tonauso. B
5THX 6e30NacHbIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOJyYeHHbIN
ANEpHBIii MaTepHan pacTBOPSAETCS B a30THOI KHCOTE, W OCTAIOLIHeCH oOpe3kH

000/104ek BBIBOAATCA H3 TEXHOJOMHYECKOrO NOTOKA.

BeszonacHble ¢ TOYKH 3peHHS KPUTHYHOCTH pe3epByapbl (Hanpumep, Majnoro
aHameTpa, KoJblUeBble MM MPSAMOYrOJibHBIE — pe3epByapbl),  CNEUHANbHO
npenHa3HauYeHHbIE HAH NOArOTOBJEHHbIE A HCMNOJNL3OBAHHA HAa YCTAHOBKE MO
nepepaboTke, Kak OHW ONpeneseHbl Bblllie, 1N PACTBOPEHHS ODIyUEeHHOrO

A
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ADCPHOTO TOMJHUBA, KOTOpbLIC CMNOCOOHDI BbIACPKUBATH ropsadyo,
BbICOKOKOPPO3HOHHYK) >KHMIOKOCTB W MOryT JOUCTAHUWOHHO 3arpyxarbCa H
TEXHHYECCKH O6Cﬂy>¥(HBaTbCﬂ.

JKCTPAKTOPBI H 000pyI0BaAHHE 1JISl IKCTPAKLUHH PACTBOPHTEJIEM
BBOJHOE 3AMEYAHUE

B 3kcTpaxTOopbl € pacTBopuTeNeM NMOCTynaeT kak pacTeop o6ayv4eHHOro TOMIHBA
M3 JHCCOABLBEPOB, TaK M OpraHWYeCckHd pacTBOp, € MOMOIUBIKD KOTOPOro
pasmenslTca ypaH, MAYTOHWH W npoldykrbl aeneHus.  OOGopynosaHue nns
3KCTPAaKUMH pacTBOpPHUTENEM OOBIYHO KOHCTPYHpPYyeTCs TakHM 06pa3om, uTOOBI
OHO YIOBJIETBOPSAJIO >KECTKHUM IKCIUTyaTaLHOHHBIM TpeOOBaHHUAM, TaKHM, Kak
LUTENbHBIA CPOK  CNyxObl 6e3 TEeXHUYECKOro OOCTYy)XMBAHUS MW  Jlerkas
3aMEHSIEMOCTb, NMPOCTOTA B IKCIUTyaTallMH W YNpaBieHUH, a Takxke FHOKOCTL B
OTHOLIEHHH U3MEHEHHS MapaMeTpoB Mpolecca.

CreunanbHO  MpenHa3HAauYeHHbIE MW MOArOTOBJNEHHBIE  3KCTPAKTOpPBI ¢
pacTBOpHTEneM, TaKHe, KaK HAacaJo4Hble WM NYNbCALHUOHHBIE KOJIOHHBI,
CMECUTENIbHO-OTCTOHHBIE anmapaThl WJIH LEHTPOOeXHbIE KOHTAKTHbIE anmaparhbl
AN KCTMOJB30BaHHUA HA YCTaHOBKe mno obpaboTtke o0O6nyuyeHHOro TOMNHBA.
DKCTPaKTOpbl C pacTBOPUTENEM HOOJKHBI ObITb YCTOWYMBBI K KOPPO3HOHHOMY
BO3OEHCTBHUIO a30THOW KHMCNOTbI.  DKCTPAKTOpPbl C pacTBOpHUTENeM OOBIUHO
M3roTaBANBaIOTCA ¢ coOnroaeHHeM Yype3BbiyaiiHO BBICOKUX TpeGoBaHHii (BKIIOYas
NPUMEHEHHE CNELUHAJIbHBIX METOJOB CBapkH, HWHCMEKUHH, obecneveHue u
KOHTPOJIb KauyecTBa) M3 MaJIOYINEPOAHCTBIX HEPXKaBEWHUX CTajled, THTaHa,
LUMPKOHHS WIIH APYTMX BBICOKOKAYECTBEHHBIX MaTEPHAJIOB.

XuMHuecKHe pe3epBYaApbI ANS BbIAEPKHBAHHS HJIH XPAHEHHNA
BBOJHOE 3AMEYAHHE

Ha osrtane skcTpakuMu  pacTtBoputeneM  oOpa3yloTcsi TpPH  OCHOBHBIX
TEXHOJIOTMUECKMX NOTOKa >HAKOCTH. Pe3epByapel [/ BBIOEPXKHBAHHSA WJIH
XpaHeHHUs HUCMOJL3YIOTCA B JanbHelilleit oOpaboTke BceX Tpex T[OTOKOB
cnenyourM obpazom:

a)  pacTBOp YHCTOrO a30THOKHUCJIOrO ypaHa KOHUEHTPUPYETCA BbIMapHBaHHEM H
MPOHCXOAHT MPOUECC AEHHTPALMH, FIE OH MPEBPAllaeTcs B OKCHUI ypaHa.
JTOT OKCHA NOBTOPHO HCMONb3YETCA B AAEPHOM TOTIMBHOM LHKJE,

b)  pacTBOp BbLICOKOAKTHBHBIX MPOIYKTOB AE€NEHHS OOBIYHO KOHLIEHTPHpPYETCS
BbINAPHBAHHEM I XPAaHHTCS B BHAE KOHUEHTPHPOBAHHOH KHAKOCTH. ITOT
KOHLEHTpPAT MOKEeT BNOCAEACTBHH TMpPOHTH BbINMApHBaHHE HIH ObITh
npeoOpazoBaH B GOPMY, MPUTOLHYIO A1 XPAHEHUS HITH 3aXOPOHEHHS ]
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C) pacTBOpP YHMCTOrO HUTpara TUTYTOHHS KOHLEHTPUPYETCS M XPAHHUTCA A0
MOCTyNJEeHUst Ha JalbHEHIHEe 3Tamnbl TEXHONOrHueckoro mpouecca. B
YACTHOCTH, pe3epByapbl ISl BbIIEPXKHBAHUS WM XPaHEHUS pPacTBOPOB
TUIYTOHUS KOHCTPYUPYIOTCA TakUM 00pa3oM, 4TOObI U30ex)aTh CBA3aHHBIX C
KPUTHYHOCTHIO MpoOneM, BO3HMKAIOIWIMX B pe3ylbTaTe H3MEHEHUH B
KOHLEHTPaUHH UIH GopMe NaHHOTO MOTOKA.

CrneuuanbHO MpenHa3Ha4deHHbIE MM MOATOTOBJIEHHbIE  pe3epByapbl  [JiA
BBIAEP>KUBAHUA MJIM XPaHEHUs U UCNOJNB30BAHUA Ha YCTAHOBKe MO nepepaboTke
obny4yeHHOro Toruiuea. PesepByapbl 17 BbIAEPXKHUBAHUA WU XPAHEHUS JOJIKHBI
ObITb  YCTOHYMBBI K KOPPO3UOHHOMY BO3AEHCTBMIO a30THOH  KUCJIOTHI.
Pe3sepByapbl /i BBIAEPXHBAHUS MJIM XpaHEHUs OOBIMHO M3rOTaBJIMBAKOTCS W3
TaKMX MaTepUalioB, KaK MaJlOyrjaepoAUCTble HepXaBerllMe CTaldd, TUTaH WU
LUMPKOHUIl WM Apyrue BLICOKOKAueCTBEHHbie MaTepuaibl. PesepByapbi ans
BbIAEPXKMUBAHUA WM XPAHEHHUS MOTYT ObITb CKOHCTPYHMPOBAHBI TakUM 00Opa3oM,
4yTOObl MX JKCMJIyaTauusi M TeXHWU4Yeckoe OOCTy)XHBaHHE MNPOU3BOAMUJIHCH
OUCTaHLUMOHHO, M MOTYT HMMETb Cleaylolue OCOOEHHOCTH C TOYKH 3PEHUS

KOHTpOJA 3a ﬂIIepHOﬁ KPUTHYHOCTbBIO!

1) GoOpHBIH JKBMUBAJIEHT CTEHOK WJW BHYTPEHHUX KOHCTPYKUMH paBeH no

MeHbLuel Mepe 2%, nubo

2)  UMJIMHIOpUYECKHE pe3epByapbl HUMEKT MaKCUMalbHbId auaMerp 175 mm
(7 mroiimoB), nubo

3) npAMOYronbHbIA WM KOJNBLUEBOH pe3epByap HMeEeT MaKCUMalbHYIO
wupuHy 75 mm (3 mroiima).

CucremMa KOHBEpPCHH HHTPATA IUTYTOHHSA B OKCHI
BBO/JHOE 3AMEUYAHHME

Ha 6onbLIMHCTBE YCTAHOBOK MO nepepaboTke 3TOT KOHEUHbIH NMPOoLecC BKJIHOYAeT
KOHBEPCHUIO pacTBOpa HUTpaTa MJYTOHHS B [BYOKMCb MAyTOHUs. B d4ucno
OCHOBHBIX ONepauHd 3TOTO Mpouecca BXOIST. XpaHEHHe U KOPPEKTHPOBKA
HCXOQHOTO TEXHOJIOTMYECKOrO MaTepHalla, OCaKAEHHEe U pa3fejieHue TBepaoi H
KUOKOH ¢asbl, mnpokanHBaHHe, oOOpalleHHe C TNPOAYKTOM, BEHTHJSALMS,
obpailieHHe C OTXOAAMH H YNpaBleHHEe MPOLECCOM.

3aMKHy’TbIC CHCTEMBLI, CNEUHAJILHO NpE€AHAa3HAY€HHbLIE UK NOATOTOBJCHHBIE OJA
KOHBEPCHH HHTpaATa MNIYTOHHA B OKCHA MJIYTOHHA, B HaACTHOCTH, O60py}10BaHHble
TaKHUM o6pa30M, YTOOBI H30EXKaTh JOCTHIKEHHS KPHTHYHOCTH U paaHALlHOHHBIX
Bde)eKTOB, d TaKKE CBECTH K MHHHMYMY OMACHOCTH, CBA3AHHbLIE C TOKCHYHOCTbLIO.
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CucreMa KOHBEPCHH OKCHAA NJIYTOHHSE B METAN
BBOJHOE 3AMEYAHHE

ITOT npouecc, KOTOpbIH MoXxeT ObiTh CBA3aH C YCTAaHOBKOH Mo nepepaboTke,
BKJIOYaeT (TOPUPOBAHHE OBYOKHCH TUIYTOHHUS, OOBIYHO C IPUMEHEHHEM
BBICOKOAKTHMBHOTO (JTOPUCTOrO BOJAOPOdA, C LENbIO MONy4eHHs ¢Topuaa
MJIYTOHHUS,  KOTOpBIH  BMOCNEACTBHM  BOCCTAHABIMBAETCS €  MOMOLIBK
METAJUTMYECKOTO KalibLIUs BBICOKOHM UYMCTOTHI O MOJYYEHHUS METa/UIHYeCKOTro
MIyToHUs ¥ (TOpHIAa KajbLUsi B BHIAE LIAKa. B 4HMCIO OCHOBHBIX onepauuii
OaHHOro nmpouecca BXOAAT:  ¢dTopupoBaHue (HanmpuMep, C TNpPHUMEHEHHEM
obopynoBaHus, copepxaulero OnaropoAHble METAUIbI MW  3aLIMLUEHHOTO
MOKPbITHEM M3 HHX), BOCCTAHOBJIEHWE MeTaysla (HanmpuMep, C MPUMEHEHHEM
KepaMH4eCkHUX THINeHl), BOCCTAHOBNEHWE wNaka, oOpauleHHe C TPOAYKTOM,

BCHTHJIALUHA, o6pameHMe C OTXOJaMH H YTIpaBJIEHHUE NMPOLIECCOM.

3aMKHYTbIe CHCTEMbI, CMELMANTbHO NMpPeaHa3HAYEHHble UJH MOArOTOBJIEHHbIE IS
NPOU3BOACTBA METAUTHHYECKOTO TUTYTOHHS, B YaCTHOCTHU, 000PYIOBAHHbBIE TaKHM
obpazoM, uToObl HU30exaTb OOCTHXEHUA KPUTHYHOCTH M PaJHUALIUOHHBIX
3¢ dexToB, a TakXXe CBECTH K MUHUMYMY OMacCHOCTH, CBA3aHHbIE C TOKCUYHOCTBIO.

YCTAaHOBKH ISl H3roTOBJIEHHH TOIMJIMBHBIX 3JIEMEHTOB

"VcraHoBka — [UiA U3rOTOBJIEHHUS  TOIUIUBHLIX  3JIEMEHTOB" BKJIKOYaeT

obopynoBaHHe:

a) KOTOpoe OOBIYHO HAXOOWTCS B  HEMOCPEACTBEHHOM  KOHTAaKTe C
TEXHOJIOTHYECKHM TMOTOKOM SIIEpHOTO MaTepHana HJIM HEeNnocpeacTBEHHO

obpabaTbiBaeT ero, WK ke YIPABJIAET UM, HIIH,
b)  koTopoe repMeTU3UpYET sAEPHbIH MaTepHasl BHYTpH OO0JOUKH.

YCTaHOBKH [1Js1 pa3jie/IeHHsl H30TOMOB YpaHa u o00opyaoBaHHe, Kpome
AaHATUTHYeCKHX  npubopos, CneuHaJbHO npeaHa3HAYEHHOE HJTH
MOATrOTOBJEHHOE ISl ITOr0

[TpenMeTbl 06OpPYROBaHHS, Ha KOTOpbIE, Kak CUUTAETCS, PaACMpOCTPAHAETCH
3HaueHue ¢pasbl "06opynoBaHHe, KPOME aHATUTHYECKHX NMPUOOPOB, CrieUHanbHO
npenHazHaueHHOe MM TOArOTOBJEHHOE" IS pa3neNeHHs H30TOMOB ypaHa,
BKJIIOYAKOT B cedst:

['azoBble  weHTPHPYrH H  Y3IbI H  KOMMOHEHThI, CHEUHANBHO

npeaHA3HAYEHHbIE WJIH MOATrOTOBJIeHHbIE I HMCNOJB3OBAHHA B Ta3loOBbIX
ueHTpHPyrax

BBOJHOE 3AMEYAHHE

["azoBas ueHTpudyra oObIYHO COCTOHT W3 TOHKOCTEHHOrO(bIX) UHAWHAPA(OB)
avameTpoM oT 75 MM (3 arwiima) 10 400 MM (16 110fiIMOB) ¢ BEPTHKANBHOF



S.1.1.

LEHTPaNbHOM OCbl, KOTOpbIit(e) moMelneH(bl) B BaKyyM M Bpaiaercsa(loTcs) C
BBICOKOM OKPY>XHO# CkOpocThbio nopsiaka 300 M/cex unu Gonee. JIns nocTHXeEHUS
BONBIIOH CKOPOCTH KOHCTPYKUHOHHbIE MaTepHalibl BPALIAKOLIUXCS KOMIOHEHTOB
JOJDKHBI MMEThb BbLICOKOE 3HayeHHe OTHOIUEHMS MPOYHOCTH K TUIOTHOCTH, a
poropHas cbopka M, ClNenOBaTeNbHO, OTAEJIbHBIE €€ KOMITOHEHTbI [JOJIKHbI
M3rOTOBJATLCS C BBICOKOM CTEMEHbD TOYHOCTH, 4TOObI pasbanaHc Obin
MHHMMaJbHbLIM. B oTiM4Me OT ApyrMx ueHTpudyr rasoBas UeHTpuUdyra s
oboraieHHss ypaHa HMeEeT BHYTPM DPOTOPHOIl kamepbl BpalHaroyrocs(Huecs)
neperopoiky(1) B popMe AUCKAa U HEMOABHXXHYIO CUCTEMY MOAAYH M OTBOJA rasa
UF6, coctosulyro Mo MeHbllieH Mepe M3 TpeX OTAEIbHbIX KaHaloB, 1Ba M3
KOTOPBIX CO€AMHEHBI C JIOMaTKaMH, OTXOASUWMMH OT OCH poTopa K
nepudepuHHO yacTH POTOPHOH KaMepbl. B BakyyMe HaxoAMTCA Takxe psd
Ba)XXHBIX HEBPALLAKOLIMXCA 3IJEMEHTOB, KOTOPblE, XOTS M HMEKT o0cobyr
KOHCTPYKLMIO, HE CJIOXHBI B H3TOTOBJEHUH W HE MU3TOTOBJISAIOTCA U3 YHUKaJbHBIX
marepuanos. LlentpudyskHas ycraHOBKa, ogHako, TpedyeT 6ObIIOro Yucaa 3THX
KOMMOHEHTOB, TaK YTO MX KOJIMYECTBO MOXET CIIY>XHTb BaXXHBIM WHAHKATOpPOM

KOHEYHOTO HCMOJIb30BaHHA.
Bpauiaouinecss KOMIOHEHTbI
a) ITonHbIe poTOpHBIE COOPKH:

ToHKOCTEHHbIe UMJIMHAPBI WIH PAA COEAUHEHHBIX MEXAY cOOO0H TOHKOCTEHHBIX
LUMJIMHAPOB, M3rOTOBJIEHHbIX W3 OMHOTO Wi Oosiee MaTepuanoB C BBICOKHM
3HaYEHWEM  OTHOUIEHHA  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHbIX B
[MOACHUTEJILHOM 3AMEYAHHH « wnHacrosiemy paspeny. CoenuHeHHe
LUMJIHHAPOB Mexay coboM OCylecTBIseTCS NMPH MOMOLIH THOKHX CHIIbGOHOB HITH
KOJiel, ONUCaHHbIX B 4actu 5.1.1.¢) Huxe. CobpaHHblit  poTop wuMeeT
BHYTPEHHIOIO(HE) neperopoaky(M) M  KOHLEBble Yy3Jbl, OIMCAaHHbIE B
yactsax 5.1.1. d) u e) Huxke. OpHako mosiHas cOopka MoxeT ObITb MOCTaBjeHa

3aKa3yHKy B YACTHYHO COOpaHHOM BUIE.
b) PotopHbie TpyOsi:

CreunanbHO npeaHa3HadeHHblE MM MOATOTOBJIEHHBIE TOHKOCTEHHbIE LMJIHHAPSI
C TONMWHHOW cTeHkH 12 MM (0,50 moiiMa) unu MeHee, AuUaMeTpoM OT 75 MM
(3 mrotima) mo 400 mm (16 Ar0liMOB), HM3rOTOBJIEHHbIE U3 OOHOrO M Oonee
MaTepHaoB, HMELIHUX BbICOKOE 3HAYEHHUE OTHOLLUEHHUS MPOYHOCTH K MJIOTHOCTH,
ykazaHHbix B [TOACHUTEJIBHOM 3AMEYAHHMH k HacTosAeMy pasaeny.

c) Konbua unm cunbdoHb!:

KOMMOHEeHTbI, cneuHanbHO np€iHa3HayY€HHbIC HJIH TOATOTOBJICHHLIC NJiA

CO3/1aHHS MECTHOMH OMOpbI AN POTOPHO# TPYObI HIH COeNHHEHHS psaa POTOPHBIX



Tpy6. CunbhOHBI NMPEACTaBAAIOT COOOH KOPOTKHE LMJIWHIAPBI C TOJWHWHON
creikd 3 mm (0,125 mrotiMa) unu MmeHee, auaMetrpoM oT 75 MM (3 mroiMa) 1o
400 MM (16 nOHMOB), MMEIOLINX OOHMH rodp U HU3TOTOBJIEHHbIE M3 ONHOTO W3
MaTepHaNiOB, MMEIOLLMX BbICOKOE 3HAaY€HHE OTHOLIEHHS NMPOYHOCTH K TMJIOTHOCTH,
ykazaHHbix B [IOACHHUTEJIbBHOM 3AMEYAHMH k HacTosweMy pa3nmedny.

d) ITeperoponxwu:

KoMnoHeHTsl B Qopme aucka nuaMerpoMm oT 75 mm no 400 mm (ot 3 1o
16 nroWMOB), cneuManbHO NpedHa3Ha4Y€HHbl€ WJIH TMOATrOTOBJIEHHbIE AJNA
YCTAHOBKM BHYTPH pPOTOPHOH TpyObl LEHTPUIYrH C ULeNbl M30JUpOBATh
BBIMYCKHYIO KaMeépy OT TJaBHOW pa3Ne/MTeNbHON KaMepbl WU B HEKOTOPbIX
cnydasx AJs yaydquweHus unpkyasunu raza UF6 BHyTpH rnaBHOMH paznenuTensHON
Kamepbl POTOPHOH TpyObl M H3TOTOBJIEHHblE M3 OAHOTO W3 MaTepHasoB,

MMEIOLIIUX BBICOKOE 3HaYeHHe OTHOUIEHHS NPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX B
IMOACHUTEJILHOM 3AMEYAHMU k HacToslWeMy pasneny.

e)  BepxHue/HWXKHHE KPBILIKH:

KomnoHentsl B ¢dopme nucka nuaMerpoM oT 75 Mm (3 mrofima) mo 400 MM
(16 n1OHMOB), CMELHATbHO TNpeaHa3HAYeHHbIE WM TMNOATOTOBJIEHHbIE TaKUM
06pa3oM, 4TOObI TOUHO COOTBETCTBOBATb NHAMETPY KOHLOB POTOPHOH TpyObl W
6naronaps 3ToMy yaepxusatb UF6 BHYTpH ee. 3TH KOMMOHEHTBI UCMOJB3YIOTCS
ans Toro, uytodObl MOAAEpPXUBATb, YAEPXKHBaTb WM coldepkaTb B cebe Kak
COCTaBHYI0 4aCTb 3JIEMEHTbl BEPXHEro MOALIMMHWKA (BEPXHSAS KpbILUKA) MK
CTYyXXWTb B  KayeCcTBe  Hecyuled  4acTHM  BpallalOIMUXCS  3JIEMEHTOB
3/MIEKTPOABUTaTENs U 3/MEMEHTOB HMKHEro MOAWMIHUKA (HUXHSAS KpbllIKa), W
M3rOTOBJSAIOTCS M3 OJHOrO W3 MaTepHaJIOB, HMMEIOLMX BBLICOKOE 3HauyeHHe
OTHOWIEHHA TMPOYHOCTH K TUIOTHOCTH, ykasaHHbix B [TOACHHUTEJIBHOM
3AMEYAHHMH k HacTtosiuiemMy pasneny.

[MOACHUTEJILHOE 3AMEYAHHE

Jlns  BpallalOIMXCA KOMITOHEHTOB LUEHTPU(Yr HCMONb3YIOTCA  CllenyolHe
MaTepHabl:

a) MapTEHCHTHOCTapelollHe CTalli, MMeEIoLIHe MaKCHMalbHbIH  mpenen
9 ~
NPO4HOCTH Ha pacTsixkenie 2,05 x 10° H/m? (300 000 byHT/KB. ar0fiM) WK
Bonee,

b) aNtOMUHHEBbIE CMAaBbl, HMEIOLHE MaKCHMalbHbIH Mpeaes MPOYHOCTH Ha
9 2 o —
pactsikenie 0,46 x 10° H/m” (67 000 dyHT/kB. aroitm) uau Oostee;,

C) BONOKHHCThIE (HuTEnoa0OHbie) MaTepHansbl, MPHIOAHbIE s

HCMONBb30BAHHA B  KOMMNO3HWTHBLIX CTPYKTYpaxXx W HMEIOWHE 3Ha4YeHHA
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yaeabHOr0 MOAyAs ynpyroctu 12,3 x 10° M unn Gonee U MaKCHMAIbHOIO
YAENLHOro Tpeena MpouHOCTH Ha pacTsxenue 0.3 x 10° unu Gonee u
MaKCHUMaJIbHOTO YAENBLHOro fpefena npo4yHocTH Ha pacTsxenue 0,3 x 10°
M unu 6onee ("yaenbHblit MOayAb yIpyroctH" - 3To Moayas FOura B H/im?,
[eJieHHbIH Ha yaenbHbli Bec B H/M', "MakcHUMabHbINH yaeabHbIN npenen
NPOYHOCTH Ha paCTsKEHUE" - 3TO MAKCUMAIbHbII Mpenen npo4yHOCTH Ha
pacTsoxenne B H/M®, nenenuniit Ha yaensHuiit sec 8 H/m'.

CraTHuyecKkHe KOMIOHEHThI
a) [ToAWKHNHHUKY C MarHUTHOH MOABECKOM:

CneunasbHO npenHa3HayeHHbIE MM TIOANOTOBJIEHHbIE MOALIWMHHUKOBbIE Y3JIbl,
COCTOSILIME M3 KOJIbLUEBONO MarHuTa, MoJBeLIeHHOro B oboiiMe, comepskauieit
nemndupyrowyto cpeny. O6ofima usrorosnsierca us ctoiikoro k UFs MaTepuana
(cm. TTIOACHUTEJIBHOE 3AMEYAHHE k pasneny 5.2.). MarHut coeauHsercs
C TOJIOCHBIM HAKOHEYHUKOM WJIH BTOPbIM MarHHTOM, YCTAHOBJIEHHBIM Ha
BepXHeH KpbllIKe, OMHUCaHHON B paznene 5.1.1. e). Maruut Moxer umers hopmy
KOJbLA C COOTHOLIEHWEM MEXOy BHEUIHHM W BHYTPEHHUM IHAaMETPaMH,
MEHBbLIMM MM paBHbIM 1,6:1. Maruur Moxer umeTtb GopMy, obecnednBaroUIyo
HavyanbHylo nmpoHuuaeMoctb 0,15 'n/m (120 000 enuunu CI'C) unu Gonee, unu
OCTaTOYHYI0O HaMarHM4eHHOCTb 98,5% uau Gonee, UK nNpouUsBeAeHHE WHAYKUHH
Ha MaKkCMMAbHYIO HampskeHHOCTb nons Gonee 80 k/Di/m’ (107 Tc.D). Kpome
OObIYHBIX CBOWMCTB MaTepHana, HEOOXOAMMBIM TMpeNBapUTEIbHBIM YCIOBHEM
SBJISETCA OTpaHHYEeHHE OYeHb MalbIMM Jaonyckamu (MeHee 0,1 MM uau
0,004 mroitma), OTKJIOHEHUS MAarHHUTHBLIX OCEeH OT reoOMEeTPHYECKHX OCei MM
obecneueHne 0coboi rOMOreHHOCTH MaTepHana MarHuTa.

b) Honwwnuuku/nemndepsi:

CneumanbHO  MpefHa3HaueHHble  WIM  TMOATOTOBJIEHHbIE  MOUIMITHHKH,
cozepaKallHe y3ea OCb/YIIOTHUTENLHOE KOJbLO, CMOHTHPOBAHHBIN Ha neMndepe.
Ocb 06b1uHO npeacrasiseT coboi Ba U3 3aKaNleHHON CTali C OOHUM KOHLOM B
dopme monychepbl, M CO CpeacTBAMHM MOIACOEOHHEHHS K HHXKHEH KpbllIke,
onucaHHoit B paznene 5.1.1. e), Ha apyroM. Ban, ogHako, MoxeT ObITb COeHHEH
C TFUAPOAMHAMHYECKMM mnoawunHukoM. — Konbuo umeer ¢opmy Tabnerku c
nonychepudeckuM yriaybieHHeM Ha ONHON MOBEPXHOCTH. OTH KOMIOHEHTBHI
YacTO MOCTABJSAIOTCS OTAENBHO OT HeMndepa.

c) MonekynsapHble HACOCHI:

CneuHanbHO NMPpEeAHA3HAYECHHBIC HJTH MOoAroTOBJCHHbIC HUHJIHHAPbI C
BbITOYCHHbIMH HJIH BbIDABNCHHLIMH BHYTPH ChOHpalbHbIMH KaHaBKaMH H C
BbICBCPJICHHBIMH  BHYTpH OTBEPCTHAMH. THnosbIMH pasMepaMH  ABIAKOTCA
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cnenyrouve: BHYTpeHHHI auamerp ot 75 MM (3 mwoiima) npo 400 Mm
(16 mroiimMoB), Tonuna credkd 10 mm (0,4 nroiima) unu 6osiee, ¢ ANTHHOM, paBHOM
ouametpy uau bosbwe. KaHaBku 0O6BIYHO UMEIOT NMPAMOYronbHOE MONepevyHoe
cevenue 1 raybuny 2 mm (0,08 groiima) unu Gosee.

d) CraTopbl ABUraTeNEN:

CrieunabHO npenHa3HaYeHHbIE MWW [OArOTOBJIEHHBIE CTaTOPbl KOJbUEBOH
dopMbl IS BBICOKOCKOPOCTHBIX ~ MHOTOQAa3HbIX  TUCTEPE3UCHBIX (MM
peaKTHBHbIX) 3NEKTPOABHUraTeNeH MEPEeMEHHOr0 TOKa 111 CHHXPOHHOH paboThl B
yCJIOBHAX Bakyyma B auanasoHe yactot 600-2000 I'u u B 1nanasoHe MoluHOCTEH
5S0-1000 BA. CraTopbl COCTOST W3 MHOro(a3HbIXx OOMOTOK Ha MHOTOCNOHHOM
’KEeJIe3HOM CepAeUHHKEe C HU3KMMH MOTEPAMH, COCTaBJIEHHOM W3 TOHKHX TJIACTHH,
06b1yHO ToNIHHOM 2,0 MM (0,08 moitma) unu MeHee.

e) Kopnyca/npueMHUKH LUEHTPHDYTH

KoMMnoHeHThI, CrneudasbHO MpPENHa3HAYEHHbIE WK TMOArOTOBJEHHbIE A
pa3MelleHHs B HUX cOOpKM pOTOpPHO# TpyObl razosoit uentpudyru. Kopnyc
COCTOHUT M3 KECTKOro UWJIHHApA C TOMWHHON cTeHkd 10 30 Mm (1,2 mroiima) ¢
MPeuH3HOHHO 00paboTaHHBIMH KOHUAMH Ul YCTAHOBKH MOALUMMHHKOB U C
OJHUM WNU HeckonbkuMu naHuamu ans moHTaxa. OGpaboTaHHbIE KOHUBI
napajulenbHbl APYr ApYry M TeEpreHAMKYJISPHbl MPOAOJBHON OCH UWJIHHApA B
npenenax 0,05 rpagyca i MeHee. Kopnyc MOXeT TakXe MpeAcTaBiaTb cobon
KOHCTPYKLIUKD SYEHCTOTO THMA IJiI pa3MelleHHs B HEM HECKOJIbKMX POTOPHBIX
Tpyb6. Kopnyca H3rotaBausaroTCcs M3 MaTepHalios, koppo3uecTtoikux k UFs, wnu
3aLMIATCA MOKPBITHEM H3 TaKHX MaTepHaNIOB.

3] JloByLikH:

CneunasbHO nNpeNHa3HAa4Y€HHblE WM TONrOTOBJIEHHbIE TPYOKH BHYTPEHHHM
nuameTtpoM no 12 mm (0,5 aronmMa) nns usBnedyenus raza UFg u3 potopHoit Tpy6sl
no merony Tpybku ITuTo (T.€. ¢ OTBepcTHEM, HaNpaBle€HHBIM Ha KPYroBoi MOTOK
raza B poTopHOoH Tpybe, K mMpHMepy, MOCpencTsOM H3rHba KOHLA pajAHaIBHO
pacrnonoxeHHoH TpyOkH), KOTOPblE MOXHO MPHUKPENHTb K LIEHTPAJbHOH CHCTeMe
M3BJeYeHHs rasa. [pyOKH H3rOTOBJEHbl H3 MaTepHANOB, KOPPO3HECTOHKHX K
UF, WK 3alHWAI0TCs MOKPBITHEM H3 TaKHX MaTEPHANOB.

CreunalbHO npegHA3HAYEHHbBbIE HWJIH NOArOTOBJEHHbIE BCIIOMOraTeJibHbIe
CHCTeMBbl, 000pyaoBAaHHE€ M KOMIOHEHTblI AJfA HCNOJb30BAHUA  HA
ra3’oueHTpUPyKHOH YCTAHOBKE Mo 06orameHuIo

BBO/JHOE 3AMEYAHHE

BcnomorarenbHble cHcTEMbl, 000PYI0BaHHE H KOMMOHEHTBI ra30LEHTPH(YKHOH
YCTAHOBKH MO 0O0OraleHHId MpeacTaBasioT coOO0i  CHCTEMbl YCTAHOBKH,
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Heobxoaumsie ans nonauu UF B ueHTpUyYry, Ans cBA3M OTAENbHBIX LUeHTpUYT
mexnay coboil ¢ uenbro 06pazoBaHUs KackaloB (MM CTyneHei), 4ToObl JOCTHYb
bonee Bbicokoro oborauieHus W u3Bjaeub "npoaykt" W "xBocthl" UFg wu3
ueHTpudyr, a Takxke obopyaoBaHHe, HeoOXonIUMOe ANs NPUBEACHHS B NEHCTBHE
ueHTpubyr uau Ans ynpaeneHust ycrtaHoBkoH. O6biyHo UFs ucnapsercs us
TBEPAbIX BELIECTB, TNOMEIIEHHbIX BHYTPH TMOJAOrpeBaeMblX aBTOKJIABOB, H
nojaercs B ra3oobpasHoi popMe K LEHTpHUdYraM yepes CUCTEMY KOJIEKTOPHbBIX
TpybonposonoB kackama. "Ilpomykr" u "xsocthl" UFs, nocrymawoiue u3
ueHTpuyr B BHAe ra3oo6pasHbIX NMOTOKOB, TAKXKE TMPOXOAAT uYepe3 CHCTEMY
KOJIEKTOPHBIX TPYOOMPOBOMOB Kackala K XOJIOAHbIM JIoBywkaMm (paboTaroum
npu Temmepatype okono 203° K (-70°C)), rme OHM KOHOEHCHPYIOTCS M 3aTeM
MOMEUIAIOTCS B COOTBETCTBYIOLIHE KOHTEHHEpbl It TPAHCMOPTHPOBKHU WIH
xpaHeHusi. Tak kak ycTaHOBKa no OOOralleHHIO COCTOMT M3 MHOTMX ThICAY
ueHTpudyr, coOpaHHbIX B  KacKaabl, CO3JAIOTC]  MHOTOKHIOMETPOBbLIE
KOJUIEKTOPHble TpyOOMpPOBOAbl KAaCKaZOB C ThICSYaMH CBapHLIX LIBOB, MPUYEM
CXeMa OCHOBHOM 4aCTH ~MX COEOUHEHHWH MHOFOKpPaTHO  [MOBTOPSAETCS.
ObopynoBaHHe, KOMMOHEHTbI U CHUCTEMbl TpyOOMpPOBOMOB H3rOTOBJAKOTCA C
coboieHHeM BbICOKHX TpeOOBaHUH K BaKYYM-TUJIOTHOCTH M YHCTOTE 06paboTKH.

CucTtembl moaavyH/cHcTeMbl 0TBOAA ''mpoayKTa' u "'xBocToB"

CreunanbHo npe€aHa3HAUYCHHLIC HITH NMOAroTOBJICHHBIC  TCXHOJOHYECKHE

CHUCTEMBI, BKITIOYAKOLIHE!

MUTAKOLUINE aBTOKIaBbl (MJIM CTAHUMH), Ucnosb3yembie ans nogaud UF, B
kackaabl ueHTpudyr npu aabneHuu no 100 klla (15 ¢yHT/KB. Or0iiM) W mpu

ckopocTH | kr/4 unu boree;

naecybnumaropsl (MM XONOAHBIE JIOBYLIKH), HCMOJb3yeMble s BbIBEIEHHS
UFs u3 kackamoB npu paenedHud no 3 xlla (0,5 pyHT/kB. mroiim).
Jecybanmaropbt cnocobHbl oxnaxaatbes 10 203°K (-70°C) u Harpesathbcs
1o 343°K (70°C);

Cranuuu "nponykra" u "xBoctoB", ucrnonb3yemble nns nepemeterus UF,

B KOHTEHHepsI.

DTa ycraHoBka, obopynoBaHue W TpyOOMpPOBOAbI MOJHOCTBIO H3rOTABIHBAKTCA
u3 croiikux k UF, MarepuasoB Wi 3alHINAKOTCA MOKPbITHEM H3 HHX (CM.
[TOACHHUTEJIBHOE 3AMEYAHHE k nanHomy pasmeny) c cobnroaeHHeM
BbICOKHX TpeOOBaHHIT K BAKYYM-TIJIOTHOCTH H YHCTOTE 00paboTKH.
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MaiwnHHbIe cHCTEMBI KOJLTeKTOPHBIX TpY6onposoaos

CrneuunanpHO npenHa3HaueHHbIE MM MOATOTOBIEHHBIE CHCTEMbI TPYOOMpPOBOAOB
1 KoquiekTopos ans yaepxaHus UFs BHYTPH LEHTPHPYKHBIX KaCKagoB. ITa CeThb
TpybonpoBonoB OObIYHO npencTtaBiaser Ccobod CHUCTeMy € "TpOHHBIM"
KOJIIEKTOPOM, M Kaxkaast LeHTpUdyra COEIMHEHa C KaXAbIM H3 KOJUIEKTOPOB.
CnenoBaTtenbHO, CXe€Ma OCHOBHOI YacTH HX COEJWHEHMSs MHOTOKpPaTHO
nosTropsercs. OHa MOAHOCTBIO M3roTaBauBaerca U3 croiikux k UFgs maTtepuanos
(cm.  TIOSAACHUTEJILHOE 3AMEYAHME « HacTosuieMy pasgeny) c
cobnroieHHeM BbICOKHX TpeOOBaHHH K BaKyyM-TJIOTHOCTH U YHCTOTE 00paboTKH.

Macc-cnekTpoMeTpbl/HcTOUHHKH HOHOB Aus UF,

CneunanbHO mMpedHa3sHaYeHHblE WJIM  TOATOTOBJIEHHbIE  MAarHHUTHBIE  WMJIH
KBaApyMOJbHbIE MAacC-CNeKTPOMETPbI, CMOCOOHBIE MPOU3BOAUTE MPAMOH OTOOp
npo6 nogasaeMoit Macchl, "nponykra" uin "XBOCTOB" M3 ra3osbix MoTokoB UFg u

ofnanaroliine MoaHbIM HABOPOM CleaYIOLIUX XapaKTEPHUCTHK:
1. yaenbHas paspetuaroias cnocobHocTh no Macce cBbiwre 320,

2. comepxar UCTOYHHUKH HMOHOB, H3TOTOBJCHHBIC U3 HHXPOMA HUIH MOHENs
HITH 3aUIUIIEHHBIC MOKPLITHEM W3 HUX, HJIH HHKEJIHPOBAHHLIC,

3. cozep>KaT HOHU3ALMOHHbIE HCTOYHUKH C 6OMOapaAHPOBKOi 31€KTPOHAMU;
4. COIEPKaT KOJUIEKTOPHYIO CUCTEMY, MPUTOAHYIO ISt H30TOMHOIO aHaJTM3a.
HpeobpazoBaTesn 4acToThl

[Tpeo6pazoBarenu 4acToThl (TaKKe H3BECTHBIE Kak KOHBEPTOPLI HIIH HHBEPTOPHI),
CreLHaTbHO NpeaHa3HaueHHble WM MOATOTOBJIEHHbIE IS TMUTAaHUS CTAaTOPOB
ABUraTesed, onpeneleHHblx B noanyHkre 5.1.2. d), uan 4acTH, KOMMOHEHTbI M
noacbopkH Takux npeobpaszopareneit 4acToTbl, 06NaAaOLIME MOAHBIM HabOpOM
CeAyIOLIMX XapaKTePHUCTHK:

I MHOTrogazHblIi BbIxoa B AHanazoHe ot 600 no 2000 ['y;

2. BbiCOKas CTabUNIBHOCTL (co cTabunuzauuelt yactoTst nyutie 0, 1%);
3 HH3KHE HeJIHHEHHble HCKaxXeHUus (MeHee 2%);
4. ko3 dHUHEHT noae3Horo aeiictaus cebitie 80%.

[MOACHHUTEJIbBHOE 3AMEYAHUE

[Tepeuncnennoe Bbitlie 000pyIOBaHHE BCTYMAeT B HEMOCPEACTBEHHbIH KOHTAKT C

TexHonormdeckuM razom UF, wunn HENOCPEACTBCHHO  YOPaBisACT })860T0ﬁ
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UeHTpUQYT M MPOXOXKAEHHEM rasa OT LUeHTpUdYrH K LUeHTPUPYre U M3 Kackana B

Kackana.

Kopposuecroiikue k UFg Marepuansl BKIHOYaOT HEPXaBEWOUYK CTalb,
aIOMUHUIA, alOMUHHEBbIE CMJIABbl, HUKeNb WK CraBbl, coaepxauiHe 60% u
bonee HUKens.

CneumanbHO nNpeAHa3HAYeHHble HJIH  MNOATOTOBJEHHbIe COOPKH H
KOMMOHEHTBI AJISl MCMOJIL30BAHHSA NpH razoauddysnonHom oborameHuu

BBOJHOE 3AMEYAHHE

Ilpu rasonaubdy3smoHHOM MeTozme pasfeneHWs HM30TOMOB YypaHa OCHOBHOM
TEXHOJIOFUYECKOH cbopkoit ABJAETCA crieLHanbHbI| TIOPUCTBIHN
razonuddy3noHHbll Gapeep, TeMMOOOMEHHHUK ISt OXJIaXJIeHHs ras3a (KOTOpbIH
HarpeBaeTcs B MpoUECcCe CXaTHs), YIUIOTHUTEbHbIE KanaHbl U peryiupyloume
KJNanaHbl, a Takxke TpybompoBoOabl. [Tockonbky B raszoauddy3UoHHOM
TEeXHOJIOTHHU ucnofb3yercs wectudtTopuctoii ypan (UFg), Bce obopynoBanue,
TpyOOnpoBOAbl U MOBEPXHOCTH U3MEPHUTENbHBLIX MPUOOPOB (KOTOphIe BCTYMAIOT B
KOHTaKT C Tra3OM) OOJDKHBI W3rOTaBIMBATBCS M3 MaTepHaNoB, COXPAHSIOUIUX
crabunpHocTe npu koHTakTe ¢ UFg. TasoanddysnonHas ycraHOBKa COCTOMUT M3
psina Takux cOOpOK, TaK YTO MX KOJIMYECTBO MOXET ObIThb BaXKHBLIM MOKa3aTeseM
KOHEYHOTO MpeaHa3Ha4eHHs.

I'azoaud¢ysnonnbie 6apbepbl

a)  CreuunanbHO npeaHa3HauyeHHble WM MOATOTOBJIEHHbIE TOHKHE, MOPUCTHIE
dubTphI € pasmepoM nop 100-1000-A (aHrctpem), TonuinHo#i 5 mm (0,2 nroiima)
UM MeHblle, a 1a TpyOuatbix GopM auaMerpom 25 MM (1 m10iM) WM MeHblie,
M3rOTOBJIEHHbIE U3  METAIMYECKHUX, TFOJNIMMEPHBIX MM  KepamMHYeCKHX
maTtepHanos, koppo3uectoiikux k UFs, u

b)  crmeudanbHO  MOArOTOBJEHHbIE  COEAMHEHMS  MJIM  MOPOLIKM  ANs
M3rOTOBNEHUS TakuX GUAbTpoB. Takue COeAMHEHUS M TMOPOLIKH BKJIHOHAKOT
HHUKEJNIb WU CIaBbl, coaepxkauive 60% unu bonee HUKENS, OKCUI ATFOMUHUS WITH
croiikue k UFs MOMHOCTBIO (TOPHPOBaHHbIE YIJIEBOAOPOAHbLIE TMOJMMEPBl C
yuctoToi 99,9% wunu OGonee, pazMmepoMm uacTUu MeHnee |0 MKM M BBICOKOH
OIHOPOAHOCTbID YaCTHUL MO KPYMHOCTH, KOTOpble CMELHaNbHO MOArOTOBJEHbI
1S U3rOTOBJIEHHS Fra3oandpdy3HOHHBIX OapbepoB.

Kameps! auddyzopos

CneunansHO  npeAHa3HaueHHble MM TOAFOTOBNIEHHblE  FepPMETHUHbIE
UHIHHAPHYECKHE cocynbl anamerpoM 6onee 300 mm (12 orOHMOB) W IJHHOWN
Bonee 900 mm (35 nroitMOB), HAH NPSAMOYFOJIbHbIE COCYAbI CPABHUMBIX pa3MeEpOB,
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MMeIOLIMe OAMH BMYCKHOHM M 1Ba BBIMYCKHBbIX naTpyOka, OHAMeTp KaXkaoro us3
koTopbix bosiee 50 MM (2 mroiiMa), s noMelneHUs B HUX rasonuddysmoHHbIx
HapbepoB, HM3roToBAeHHbIe M3 CTOHKHX K UFs MaTepuanos unM 3alyuiieHHble
MOKPBITHEM W3 HUX, H MPEOHA3HaYEHHbIE JJI YCTAHOBKH B FOPU3OHTANLHOM HIIH
BEPTHKAJILHOM MOJIOKEHHH.

Komnpeccopb! 4 ra3oxyBKH

CrieunanbHO NpefiHa3HaueHHbIE WUAW TMOArOTOBJIEHHBIE OCEBble, LEHTPOOeKHbIE
nin 06beMHbIE KOMIPECCOPHI, HIM Ta30AYBKH C NMPOU3BOAUTEILHOCTBIO Ha BCOCE
1 M*/Mun nnu 6onee UFs M C maBleHHeM Ha BbIXOOE 10 HECKOJbKMX coTeH klla
(100 ¢yHT/KB. OKOIM), NpenHa3HaueHHble Al ROJITOBPEMEHHOMN 3KCIUTyaTauuM B
cpene UFs ¢ anexkTpoasurareseM COOTBETCTBYIOLUEH MOLHHOCTH MJM 6e3 Hero, a
Tak>Xe OTAeNbHble COOPKH TaKUX KOMMPECCOPOB U ra3oqyBOK. IJTH KOMITPECCOpbI
W ra3onyBKM WMEIOT nepenaj aasieHus oT 2:1 mo 6:1 ¥ u3roTaBnMBarOTCa U3
croitikux k UFs MaTepHanoB UM MOKPBIBAKOTCS HMH.

YnnorHeHus BpaljanIHXCHa BAJIOB

CrieuyanbHO MpeOHa3HAuYEHHBbIE WJIM MOArOTOBJIEHHbIE BAKYYMHbIE YIUIOTHEHHS,
YCTaHOBJIEHHbIE HA CTOPOHE MOJAYH U Ha CTOPOHE BBIXONA AN YMJIOTHEHHUs Bana,
COEQHUHSIIOLIETO POTOP KOMMPECCOpa WK Ta30AyBKH C NMPUBOIHBIM JBUraTeNIEM, C
TeM uToObl OOecrnevHuTh HAOEXHYH T[epMEeTH3alHIo, NpenoTBpalLiaroLLyHo
HaTeKaHHEe BO3AyXa BO BHYTPEHHIOK KaMepy KOMIPECCopa WM ra30dyBKH,
kotopast HanosHeHa UFs. Takue yruloTHEHUst OOBIYHO MPOEKTHUPYIOTCS Ha
CKOPOCTb HaTekaHus 6ydepHoro raza Menee 1000 cm’/MuK. (60 moiim®/Mun.),

TennooomenHnkn a1aa oxaaxaeHnst UF;

CneuuansHO MpenHa3Ha4deHHble MJM NOACOTOBAEHHbIE  TEMIOOOMEHHHUKH,
U3roTtoBieHHble W3 cTolkux k UFs MarepuanoB umu nokpbiThle UMM (3a
UCKITIOUEHHEM HepiKaBerLlei CTanu), MK MeNbl, WK MHOObIM COYETAHHEM 3THX
METaJUIOB M PacCYUTAHHBbIE Ha CKOPOCTb U3MEHEHHs ONaBJIEHUs, ONMpenesAtoLero
yreuky, meree 10 IIa (0,0015 dyHT/kB. O10#M) B uyac mpu nepenane OaBieHUs
100 kITa (15 ¢yHT/KB. OKOIIM).

CrneunajioHO NpeaHA3HAYEHHbIe HJH IMOATOTOBJIEHHbIE BCIOMOraTelbHbIe
CHCTeMbl, ofopyaoBaHHe W KOMIOHEHTBHI [JIS1 HCMOJIb3IOBAHHS TIPH
razonupPpy3noHHoM oborameHnun

BBOJIHOE 3AMEYAHHE

BcnomorarenbHble  cMCTeMbl,  0o0OpydOBaHHe  H  KOMMOHEHTHI  ans
razonH(p@y3HOHHBEIX YCTAHOBOK MO OOOTAlUEHHIO MPEACTaBasOT COO0H CHCTEMBI
ycTaHoBkH, HeoOxomnmble nna noaaud UFs B razonnddysnonnyro cbopky, nns
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CBSA3U OTJENbHBIX COOpOK Mexay coboii u 0bpa3oBaHHs KacKaaoB (MW CTyNeHe)
C UENbIO MOCTENEHHOTO AOCTHXeHHUS HoJiee BbICOKOro 060rauleHHst U U3BJIEUEHHS
"npoaykta" W "xBoctoB" UFs u3 nuddy3HOHHbIX Kackamos. Beuny
BHICOKOHHEPUMOHHBIX ~ XapaKTEPUCTHK  AWGPOY3IHOHHBIX  KackaaoB  joboe
npepbiBaHHe uX paboTbl, OCOOEHHO MX OCTaHOBKA, TNPHBOIAT K CePbe3HbIM
nocneacteusm. CnenoBaTenbHO, Ha ra3oaud@y3MOHHOH YCTaHOBKE BaXKHOE
3HaYeHHE HMEIOT CTPOroe W TOCTOSHHOE TNOJAepXaHHE BaKyyMmMa BO BCeX
TEXHOJIOTHYECKUX CHCTEMax, aBTOMAaTHYecKas 3aliWTa OT aBapHil M TO4YHOE
aBTOMAaTHYECKOe peryjiMpoBaHHE TOTOKa rasa. Bce 310 npuBoaMT K
HeOOXOMMMOCTH OCHAlLUeHHs YCTaHOBKH OOJIbIIMM KOJNIMYECTBOM CMEeLHaNbHbBIX

M3MEPHTENbHBIX, PErYIHPYIOLIUX U YIPABSIOLUIMX CUCTEM.

O6biuHo UF¢ McrapsieTcs M3 LMJIMHIOPOB, NMOMELIEHHBIX BHYTPH aBTOKJIABOB, W
nojaercs B ra3oobpa3Hoii ¢opme K BXOOHBIM TOYKAM uepe3 CUCTeMy
KOJJIEKTOPHBIX TpyOONpOBONOB  Kackaja. "IIpoayxt" wu "xBocThl" UFg,
MOCTyNalwl1e M3 BBIXOAHBIX TOYEK B BHOE ra3000pa3HbIX MOTOKOB, MPOXOIAT
yepe3 CHUCTEMY KOJUIEKTOPHBIX TpybonmpoBomOB kackaga MO K XOJOAHBIM
JIOBYILIKaM, JHOO K KOMMpPECCOpPHbIM CTaHUUAM, rae razoobpasueiit motok UFg
CKMXKAETCS W 3aTeM [MOMeLIaeTcss B COOTBETCTBYIOLIMe KOHTeiHepbl s
TPAHCTIOPTHPOBKH MK XpaHeHus. ITockonbky razoandy3voHHas ycTaHOBKa 1o
oborauieHHi0 HMeeT 00JbLIOE KOJHUYECTBO ra3oauddy3HOHHBIX COOPOK,
coOpaHHBIX B Kackambl, CO3JAlOTCA MHOTOKHIOMETPOBBIE  KOJUIEKTOPHbBIE
TpybONpOBOALI KaCKamOB C ThICSYAMH CBApHbLIX LIBOB, NMPUYEM CXeMa OCHOBHOI
YacTH UX COeJIMHEHHWH MHOrokpaTHO nostopsiercs. O6opynoBaHHe, KOMIIOHEHTbI
M cucTeMbl TpyOOMpOBOOOB M3rOTOBAAKOTCA C  COOMIONEHHEM  BBICOKHX

TpeboBaHUI K BaKyyM-TJIOTHOCTH H YMCTOTE 0OpaboTKH.

CucreMsbl nogauu/cucremMsl 0TBoAa ''mpoaykTa’ u ''xBocToB"

CneunanbHo rpegHa3HayeHHbl€ WMJIM  MOArOTOBJIEHHbIE  TEXHOJIOFrHYeckue
cHCTeMbl, criocobHble pabotaTh npu nasiaeHuu 300 IMa (45 dyHT/KB. OrOIIM) MM

MeHe€, BKJIroYas:

MUTaKLIHE aBTOKJIaBbl {HJIH CHCTEMbl), Ucnonb3dyemblie ana nogayd UF, B

razonHdy3HOHHbIE kKacKambl,

necybnumartopsl (MJIH XOJOIHbIE IOBYILKH), UCMONb3yeMble IS BbIBEAEHHS

UF; u3 razontddy3HOHHBIX Kackalos,

craHuHd oxwxenus, rne UF, B rasoobpasnoii dopme H3 kackama

CKHMAETCA H OXNTAXXKAAaeTCHA 10 KHIAKOTO COCTOAHHA,

CTaHUHH "mpoaykra" HAM “XBOCTOB", HCMONb3yeMble NS MNepeMelleHHs

UF, B KOHTelHepbl.
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

CHcTeMBI KOJLIEKTOPHBIX TPyGonposoaoB

CneunanbHO MpeaHa3Ha4€HHbIE WM MOATOTOBJIEHHBIE CUCTEMBbI TPYOOMPOBOAOB
M cHUCTeMbl komnekTopoB ans yaepxanus UFg BHyTpu rasoauddy3noHHbIX
KackagoB. JTa ceTb TPyOOMpoBOAOB OOLIMHO mpencTtaBaser coboi cucteMy c
"NBOMHBIM" KOJUIEKTOPOM, TIAe Kaxaas s4elka COeAHMHEHa C KaXObIM W3

KOJIJIEKTOPOB.
BakyyMHbIe CHCTeMBbI

a) CneunanbHO  MpefAHa3HaY€HHblE€ WM  MOATOTOBJIEHHbIE  KPYIMHbIE

BaKyyMHbIE MAarucTpajH, BaKyyMHble KOJUIEKTOPbl M BaKyyMHble HacOChI
3 3

NPOU3BOAMTENBHOCTBIO 5 M'/MUH. (175 byT/MUH.) uu Gornee.

b) BakyymHble HacoChl, CHeUHabHO TMpeaHa3HavYeHHble 118 paboTbl B
comepxawedt UFg armochepe ¥ HM3rOTOBJIEHHbIE M3 AMOMHHHS, HHUKENS HIH
crnaBoB, comepxawux 6onee 60% HHUKeAs MM MOKPLITbIE UMH. TH HACOCHI
MOryT ObITb HMAM POTALMOHHBIMHM, MM TOPUIHEBBIMH, MOIYT HMETb
BBLITECHSAIOLIME W (PTOPHCTO-yrJEpPOAHbIE YIIOTHEHHS, a TakXkKe B HHUX MOTYT
MPUCYTCTBOBATH CreLHaIbHbIE paboune KHUIKOCTH.

CneuMajJbHbIe CTOMOPHDbIE H Pery/MpYIOMHe KJIANaHbI

CneunajbHO  MpedHa3HaY€HHble MM MOATOTOBJIEHHbIE  py4YHbIE  MJIH
aBTOMAaTHYECKHE CTOMOPHbIE M PEryjJupyrollHe KianaHbl CHIbGOHHOTO THIMA,
M3roToBJieHHble U3 cTOHKUX Kk UFg maTtepuanos, nuaMetrpom oT 40 g0 1500 mm
(1,5 1o 59 moiiMoB) [ YCTAHOBKH B OCHOBHBIX H BCMOMOTATENbHBIX CHCTEMAX
razoaMddy3HOHHBIX YCTAHOBOK MO 000raleHHIO.

Macc-cneKTpoMeTpbl/HCTOYHHKH HOHOB aast UF

CrneunasibHO  MpenHa3HaYeHHble WM TNOATOTOBJIEHHbIE MarHUTHblE WM
KBaJPYNONbHbIE MAacC-CMEKTPOMETPbI, CNOCOOHBIE MPOM3BOOMTL MPSMOi OTGOp
npo6 nonaBaeMoii Maccel, "MpoaykTa” Wan "XBOCTOB" U3 ra3oBbIX NOoTokoB UF, u
obnanarouire NosHbIM HAOOPOM CENYIOLIHX XapaKTEPUCTHK:

1. yIenbHas paspeinarouias crnocobHocTs o Macce cewite 320,

2. conepxKart HCTOYHUKH HOHOB, H3TOTOBJIEHHBIE U3 HUXpOMA HJIH MOHENHd
HJTH 3aUHIICHHBIC MOKPbITHEM H3 HUX, WJIH HUKEJIHPOBAHHBLIE,

3. coaep:KaT HOHH3aLUHOHHbIE HCTOYHHKH C OOMOapIHPOBKOH 31€KTPOHAMM;

4. coaepXKaT KOJJICKTOPHYHO CHCTEMY, NIPHTOAHYIO AN H30TOMHOIO dHANIH3a.



S.S.

[TOACHUTEJIBHOE 3AMEYAHHME

[TepeuncnerHoe Bbilie 060PYNOBaHHE BCTYMAET B HEMOCPEACTBEHHbIH KOHTAKT ¢
TexHosoruueckum razom UFg, nub0 HEnmocpeACTBEHHO peryaupyer MNOTOK B
npegenax kackaja. Bce MOBEPXHOCTH, KOTOpble BCTYMalOT B KOHTAKT C
TEXHOJIOTHYECKUM Ta3oM, LeJHKOM Hu3rotaBauBairoTcs H3 croiikux k UFs
MaTepHaJIOB MM MOKpbIBalOTCS MUMH. Jns ueneil pasgenos, OTHOCSLIMXCA K
razoaudysHoHHBIM  ycTpoiicTBaM, MaTepuanel, koppo3uectoiikue k UFg,
BKJIIOUAIOT HEPXKABEHOILIYI CTalb, AJIOMWHHUHA, allOMWUHHMEBbIE CIUIaBbl, OKCHA
ANIOMHHUS, HUKEJIb WM craBel, cogepxkauuue 60% unu Oosee HUKeNs, a Takxe

croiikHe kK UFs nONHOCTBIO GTOPHPOBAHHBIE YIJIEBOAOPOIHbIE NOJTHMEPHI.

CnenuajbHoO NpE€AHAZHAYECHHLIC HJIH MOATOTOBJICHHLIE CHCTEMBI,
oﬁopynonaﬂne H KOMIOHEHTHI [UIA HCNOJAbL30OBAHHA HAa YCTAHOBKAX
A3POAHHAMHY€CKOro oGorameHHs.

BBOJTHOE 3AMEUYAHUE

B npoueccax aspoaMHamuueckoro oboraieHus cMecb rasoobpasHoro UFg wu
Jerkoro rasa (BOJOPOA WM TefMi) COKUMAaeTcs M 3aTeM MpOMyCKaeTcs uepes
pa3neNsIoOHe 3JEMEHTbI, B KOTOPbIX HW30TOMHOE pa3liesleHHe 3aBepLIAeTCs
NMOCPEACTBOM MOMyYEHWs OONbLIMX LUEHTPOOEXHBIX CHJI MO TEeOMETPHH
KPUBOJIMHEHHOH CTeHKH. VYcnewHo pa3paboTaHbl ABa Mpolecca 3TOro THNa:
npolecc COMJIOBOro pasfesieHuss U mnpouecc BUXpeBOH Tpybku. [na oboux
NPOLUECCOB OCHOBHBIMH  KOMIOHEHTAMM  Kackala paslieNieHUs  SBISIOTCS
UUIMHADHUYECKHE  KOpIyca, B KOTOpPbIX  pa3MelleHbli  CreuHasibHble
pa3menuTeNbHbIE 3JIEMEHTbl (COma WM  BUXpeBble TpyOKH), ra3oBble
KOMMPECCOpPbl M TEMJOOOMEHHUKH NS yAaleHUs oOpasylolerocs MpH CXaTHH
tenaa.  JInd adpoOMHAMHUYECKHUX YCTAHOBOK TpeOyercs Uuenbld psa  Takux
KackafoB, TaK YTO HMX KOJIHYECTBO MOXET CIYXHTb BaXXHbIM YKa3aTejieM
KOHEYHOro wucrnoab3oBaHus.  IIOoCKOJbBKY B adpONHHAMHYECKOM npolecce
ucnonwb3yercs UFs, noeepXHOCTH Bcero o6OpyAoBaHHs, TpyOOMpoBOMOB M
M3MEpPUTENbHBIX MPHOOPOB (KOTOpPLIE BCTYMAKT B KOHTAKT C ra3OM) IOJDKHBI
M3rOTaBJMBATLCS M3 MaTEpHANOB, COXPAHAIOLIMX YCTOHYHBOCTb NMPH KOHTAKTE C

UFs.
[TOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHbie B HaCTOsIHEM pasnene  3JE€MEHTHI BCTYNaoT B
HEMOCPENCTBEHHBIH  KOHTaKT ¢  TexHojoruueckuM razoM UFg  nubo
HEMOCPEeACTBEHHO PETrYIMPYIOT NMOTOK B Mpedenax kackaga. Bce nmosepxHocTtw,
KOTOpbi€ BCTYMalOT B KOHTAKT C TEXHOJONHYECKHM Tra3oM, LEJIHKOM
H3rotaBauBarOTCs H3 CTOHKHX K UF, MaTepHanos, HaH 3aLHLIEHb] MOKPLITHEM H3
TaKHX MaTepHaJIOB. Hns  ueneit pasngena, OTHOCSLIErocs K 3J€MEHTaM

a’poaHHaAMHYeckoro ooorauienHs, kopposuectoiikue k UFs Matepuansi,
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5.5.1.

5.5.2.

5.8.3.

BK/IIOYAIOT Mefb, HEP)KABEIOMIYIO CTaljib, ATOMUHUN, aTiOMUHUEBbIE CILIaBbI,
HHUKENIb WK CjaBbl, coaepxaiue 60% unu Oosiee HUKENs, a Takxe CTOHKHE K

UFs nonHocTeio TOpHpPOBaHHbBIE YIIeBOOOPOAHbIE MOTHMEPDI.
PazgenvuTenbHbIE conia

CneuunanbHo mpenHa3HaYeHHble WM MOATOTOBJIEHHbIE Pa3fe/UTeNbHbIE COMIa M
ux cbopku. PazmenuTeNbHBIE COTIA COCTOAT M3 LUEAEBUAHBIX H3OTHYTBIX
KaHanoB ¢ paauycoM u3ruba Menee 1 MM (06bmyHO oT 0,1 mo 0,05 mm),
xoppo3necToikux K UFs, H UMEIOIHUX BHYTPEHHIOK PEXYLIyI0 KPOMKY, KOTOpas
pa3zenseT NpoTeKaroLUit yepe3 COTUIo ra3 Ha aBe (QpaKLIUH.

BuxpeBbie TpyOkH

CneuunanbHO npenHa3HaYeHHbIE WJIH MOATOTOBJIEHHBIE BUXDPEBblIE TPYOKH H MX
cbopku. BuxpeBble TpyOkM HMEIOT LMJIHHAPUYECKYHO HIH KOHYCOOOpasHyro
dopMy, H3roToBieHbl M3 Koppo3suecToikux k UFg MarepHanoB MM 3allHILEHbl
MOKPBITHEM M3 TaKUX MaTepHaloB W HUMerT AvaMetrp oT 0,5 c¢M no 4 cM npH
OTHOWEHWH ANMHHbI k Odamerpy 20:1 wnu MeEHee, a TakXe OIHO MAM Oonee
TaHreHUMaNbHOE BXonHOe oTBepcTHe. TpyOkH MOryT OBITH OCHALIEHBI OTBOAAMH
COTUIOBOTO THIA Ha OHOM WJIH Ha 060MX KOHLaX.

[MOACHHUTEJIbBHOE 3AMEUYAHUE

[TuraTenbHbIi ra3 nocrynaer B BUXpeBYK TpyOKy MO KacaTeNbHOHW C OXHOrO
KOHUAa MW uepe3 3aKpy4yHBaKOLIHE JIONATKH HWJIH Uepe3 MHOTOYHMCIEHHbIE
TaHTeHUMAJIbHbIE BXOIHbIE OTBEPCTHS BOOJb TPYOKH.

Komnpeccopet U razoayBkn

CrneunanbHo npeaHazHauyeHHble MJIH MOATOTOBJEHHBIE OCEBblE, LEHTPUQYXKHbIE
MM OoObeMHBIE  KOMIIpECCOpbl  WAM  Ta30lyBKM, HM3TOTOBJIEHHblE W3
kopposuecTtoiikux x UFs MaTepHasnos, WM 3alUMUIEHHBIE MOKPLITHEM H3 TaKHX
MaTepHanoB, NPOU3IBOAMUTENBHOCTBIO Ha BXoae 2 M*/MHH. WK 6osee cmecu UF, 1
HeCyUiero rasa (BOIOPOL UMK TeNuit).

I[MTOACHHUTEJIbHOE 3AMEYAHHE

Takue koMnpeccopsl H ra30ayBKH OOBIYHO UMEIOT nepenan aaBaeHus ot 1,2:1 oo
6:1.

Yn1oTHeHHA BPAAKUIHXCHA BAJIOB

CrieutanbHO NpeiHa3HaA4YEeHHbIC HIH MOATOTOBACHHLIC YNAOTHEHHA
BpaLlalOUIMXCA BAJOB, YCTAHOBJIEHHBbIC HA CTOPOHE NOa4YH H Ha CTOpPOHE BbIXONa

A8 YIUTOTHEHHA Bana, COeNHHSIOLLEro pOTOp KOMIIPECCOPA HIH POTOP ra30dyBKH



5.5.5.

5.5.6.

5.5.7.

C MPUBOOHBIM ABUraTeNeM, ¢ TeM YTOOBI 0OECMEUHTh HANEXKHYIO repMETH3ALHIO,
NPeNOTBPALIAOUIYI0 BBIXOA TEXHOJOMMUYECKOrO ra3a WiM HaTekaHWe BO3dyXa WIH
YIJIOTHSIFOLIErO ra3a BO BHYTPEHHIOK Kamepy KOMIIpeccopa WJH ra3OnyBKH,
KoTopas 3anonHeHa cMecbio UFs 1 Hecyulero rasa.

Ten1000MeHHHKH AJIA OXJIAXKACHHA ra3a

CreunanbHO npefHa3Ha4eHHble MM  MOArOTOBJIEHHbIE TEMIOOOMEHHHUKH,
M3roTOBJIEHHbIe W3 Kkoppo3uecToiikux k UFs MarepuasoB WIM 3aulWlEHHbIE

MOKPBITHEM U3 TaKHX MaTEpHaJIOB.
KoxyxH pa3zaensiiomnx 3/ieMeHTOB

CrneunanbHO TpeaHa3Ha4yeHHble WKW TOArOTOBJIEHHbIE KOXYXH pa3AeNsioLHX
3JIEMEHTOB, H3rOTOBJNEHHbIE M3 koppo3uecToiikux k UFs marepuanos wunu
3alIMUIEHHBIX MOKPBITHEM H3 TakUX MaTepHasoB, AJS TMOMELIEHHS B HHUX
BHUXPEBBIX TPYOOK WM Pa3eIUTENbHBIX COMEN.

[MOACHHUTEJIbHOE 3AMEYAHHE

OTH KOXYXH MOTYT MpPEACTaBAATb COOOH UMAMHIPUYECKHE KaMepbl IHAMETPOM
6onee 300 MM u nnuHOMN 60nee 900 MM MK NPSMOYTOJIbHbIE KAMEPbI CPABHUMbIX
pa3MepoB U MOTyT ObITb MpelHa3HaueHbl I/ YCTAHOBKH B FOPHU3OHTAIBLHOM WK

BEPTHUKAJILHOM TMOJIOXKEHHH.
CucrteMbl nogauH/cucTembl 0TBOAR ""npoaykra' u "xsocToB"
poay

CneunasbHO  MpenHasHa4YeHHble MM MOArOTOBJIEHHbIE  TEXHOJOrHYECKUe
cucTeMbl UnH obopynosaHHe ayis 0OOraTMTENbHBIX YCTAHOBOK, M3rOTOBJIEHHBIE
U3 koppo3uectoitkux k UFs MaTepuanos WM 3aUIMIUIEHHBIX MOKPBITHEM U3 TaKHX

MaTepUaJIOB, BKIKOYAKOUIHUE!

a) NMUTalOUIHE aBTOKJABbI, MEYH WM CHUCTEMbl, UCMOJIb3yeMblie AN MOOayvu
UFs nns npouecca oborateHus,

b) aecybnuMaTopsl (MM XOJNIOAHBIE JIOBYLIKH), UCMOJIb3yeMble ISl BbIBEAEHHUS
Harperoro UFs wu3 npouecca oborauleHus 1 MNOCIENyOLIEro

nepeMeLLEeHHS,

c) CTaHUHH OTBEPXIEHHUA WIIM OXHXXEHHUS, HCMOJNb3yeMble NN BbIBEAEHHS
UF; u3 npouecca oboraweHus nyrem cxatus v nepesona UF B oKy
WJH TBEpAyto GopMy:;

d) CTaHUHH "mpoaykTa“ HAH "XBOCTOB", HCMOJb3yE€Mbie IS MNEpEeMELUEHHS
UF, B KOHTElTHEpBI.



5.5.8.

5.5.9.

5.5.10.

5.5.11.

Cucrembl KONNEKTOPHBbIX TpyOonpoBonos

CrneunanbHO npenHa3sHa4YeHHblE MM MOATrOTOBJIEHHbIE CHCTEMbl KOJIIEKTOPHBIX
TpybOnpoBOAOB, H3rOTOBJIEHHBIE W3 KOppo3uecTolkux k UFg maTepuanos uau
3allMLIEHHbIE MOKPbITHEM M3 TakUX MaTepuanoe, ans ynepxkaHus UFs BHyTpu
a3pOAMHAMHUYECKUX KAacKaloB. IJTa ceTb TPyOOMpPOBOAOB OOBIMHO MpeACTaBaAsieT
coboil cHCTeMy C "IBOMHBIM" KOJIIEKTOPOM, TI€ KaXIbIH Kackag MM rpymnna
KaCKalloB COEIMHEHb! C KaXIbIM H3 KOJUIEKTOPOB.

BaKyyMHble CHCTEMbI H HACOCHI

a) CreunanbHO  npeaHa3sHAY€HHbIE WM [MOATOTOBJIEHHbIE  BaKYYMHbIE
CHCTEMBI, MPOU3BOAUTENILHOCTBIO Ha BXOHE 5 M’/MHH. U Gosee, COCTOALLNE M3
BaKyyYMHBIX MarucCTpaneid, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HAacOCOB, W
npenHasHauyeHHble ans pabotsl B coaepxkaumx UFg razosbix cpenax.

b)  BakyyMHble HacOChI, CreLHaIbHO NpeIHa3HaYeHHbIE HIIH MOATOTOBJIEHHbIE
ans pabortel B comepxawmx UFs rasoBbIx cpegax M H3roTOBJIEHHBbIE U3
koppo3uectoiikux k UFs MaTepnanoB MM 3alUMIUEHHBIX MOKPHITUEM M3 TaKHUX
MaTepHasioB. B 3THUX Hacocax MOryT HCNOJb30BATHCS (GTOPHCTO-yriepoOaHbIE
YIIOTHEHUS U CNieLHaIbHble pabouHe >KUIKOCTH.

CrneuHanbHble CTONMOPHBIE H PErYNHPYIOLIHE KAANAHDBI

CneuunansHele  npeaHa3Hauye€HHble  WJIM  TMOATOTOBJIEHHbIE  PYYHbIE WU
aBTOMaTHYeCKHE CTOMOPHbIE H PEryiHpyoLIHe KiIanaHbl CHAbOOHHOrO THMA,
M3roTOBJIEHHblE W3 KOppo3uecToikux K UFs MaTepHasoB Wi 3aLIMINEHHBIE
MOKPBITHEM M3 TaKMX MaTepHanos, nMaMeTpoM oT 40 no 1500 MM nnst MoHTaxa B
OCHOBHbIX W BCIIOMOTaTENbHBLIX CHUCTEMax YCTAHOBOK a3pOAMHAMHYECKOIro
oboratieHHs.

Macc-criekTpoMeTpbl/HcTOUHHKH HOHOB A UK,

CneunanpHO rmnpenHa3HayeHHble WJIH TOATOTOBJEHHbIE MATrHUTHbIE  WJIH
KBaIpynoJIbHblE MacC-CMEKTPOMETPBI, CMOCOOHBIE MPOM3BOAUTL MPAMOH OTHOP
npo6 noxaeaemoit Maccol, "mpoaykta" WK "XBOCTOB" H3 razoBbix notokos UFg u
obnanarolye MoHbLIM HAOOPOM CleNYIOLIUX XapaKTEPUCTHK:

1. yaenbHas paspelaroLas cnocobHOCTb Mo macce cBbile 320,

to

coaepXKat HCTOYHUKHM HOHOB, H3FOTOBJICHHBIC H3 HHXpPOMA WU MOHEJS
HJIH 3aUIHUWEHHbIE TOKPLITHEM H3 HHUX, HJTH HHKEJIHPOBAHHBLIE,

3. conepKart HOHH3aUHOHHBIE HCTOYHHKH C 60M6ap,[IHpOBKOﬁ 3JIEKTPOHAMH,

4. coAepxaT KOJUICKTOPHYH CHCTEMY, NPHIOAHYIO AJ11 H30TOMHOIO aHaJIH3a.

o
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5.5.12.

5.6.

Cucremb! oTaenenns UF ot Hecymero raza

CneunanbHO TNpelHa3HAaYeHHbl€ HAM  TNOArOTOBNEHHbIE  TEXHOJNOTMYECKHE
cuctembl ans otaenenus UF; oT Hecyliero rasa (Boaopoaa Uu reaus).

[MOACHUTEJIbHOE 3AMEYAHHE

DTH CHCTeMBbI NpeaHa3HaueHbl 4S9 cokpatueHus conepxkanus UFg B HecyleMm raze
A0 OHOM HacTH Ha MUJUTHOH UJIH MEHee U MOTYT BKJIIOUHaTh Takoe 06opyroBaHue,

KaK:

a)  KpHOreHHble TEMIOOOMEHHUKH W KPHOCENapaTopbl, CMocoOHbIE CO3MaBaTh
TemrnepaTypbl -120°C unu MeHee, uu

b) ) () KPUOre€HHOTO OXJIAXKEHUA, CIOCOOHBIE CO3/1aBaTh
TeMmnepaTypsl -120°C unu MeHee, unu

c)  OnOKM pa3feNuTenbHBIX COMeN WA BUXpeBbiX Tpybok mns otaeneHus UFs
OT Hecyl1ero rasa, Uiu

d) xonoaHeie noBywiku UFs, cnocobHble co3naBaTe Temnepatypsi -20°C unu
MEHee.

CneuuanbHO npeIHA3HAYEHHbIE HJIH NOArOTOBJEHHLIE CHCTEMBbI,
o0opyioBaHHe H KOMMOHEHTBHI [AAA HCNOAB3OBAHHA HA YCTAHOBKAX
XHMHYECKOro 00MeHa HJIH HOHOOOGMEHHOro o6oraleHHna

BBOJHOE 3AMEYAHHE

HesnaudrenbHoe pasnanyue M30TOMOB ypaHa Mo Macce NMPHUBOIWUT K HeOONbLIUM
M3MEHEHHAM B  PaBHOBECHMHM XMMMYECKHX  pEakUMH, KOTOpBIE  MOTyT
MCTIOJIb30BATbC B KAayeCTBE OCHOBBI AJIA pa3fiefieHUst M30TONOB.  YcnewHo
pa3paboTaHO 1Ba mpouecca: >KUAKOCTHO-KUAKOCTHBIH XUMHYEeCKUH OOMeH u
TBEPAO->XMIKOCTHBIA MOHHBIH OOMEH.

B mnpouecce XHAKOCTHO-UAKOCTHOMO XHMUYECKOrO OOMeHa B MpPOTHBOTOKE
NPOUCXOAHT B3aAHMOAECHCTBHE HECMELIMBAKOWIMXCH >KMUAKUX a3 (BOAHBIX HIH
OpraHUYecKUx), HYTO MPHUBOAMT K 3IPdEeKTy KacKagUpOBAHWS ThICAY CTaaHH
pasaeneHua. BoaHasa ¢asa cocToMT M3 XJopula ypaHa B pacTBOpe COJSHOI
KUCJIOTBI, OpraHuuyeckas ¢asa COCTOHMT W3 IKCTpPAreHTa, COAEpXaulero XJOpHa
ypaHa B OpraHH4eCKOM pacTBOpHTENE. KoHTakTHbIMH  HnbTpamMu B
pa3neHTENbHOM Kackaje MOTYT SABJSATBCA XHUAKOCTHO-KMIOKOCTHbIE OOMEHHbIe
KOJIOHHbI (Takue, Kak HUMMYJbCHble KOJOHHbI C CETYaTbIMH TapeakamH) WIH
KHIKOCTHbIE UEHTPH(DY:KHble KOHTaKTHbIe GHABLTPHI Ha ofoux KoHuax
pa3nesIMTeNbHOrO Kackaga B uensx odecriedyeHHs peduirokca Ha Ka)IOM KOHLE
HeoOXoNHMBI XHMHUYECKHE TrpeBpalleHHs (OKHC/IeHHe M BOCCTaHOBJIEHHE).

~
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['naBHas 3a1aya KOHCTPYKLMH COCTOHT B TOM, YTOObI He NOMYCTHTH 3arps3HeHUs
TEXHOJIOTHYECKHX MOTOKOB HEKOTOPBIMH MOHAMH MeTamioB. B c¢Bszu ¢ aTum
MCTIONB3YIOTCA MJIACTUKOBbLIE, TOKPBITbIE [MMIACTHKOM (BKJIIOYAs MpUMEHEHHE
(TOpHPOBAHHLIX YrJIE€BOAOPOAHBIX MOAMMEPOB) W/HAM TMOKPBITbIE CTEKJIOM

KOJIOHHBI U Tpy6OoNpoBOAbL.

B TBepmo-)XMAKOCTHOM HOHOOOMEHHOM mpouecce oboralieHHe ITOCTHraeTcs
nocpeacTsoM ancopburu/necopburd ypaHa Ha CrneLUHanbHOH, OuyeHb OBICTPO
pedcTByoied HOHOOOMeHHOH cmone uau ancopbeHTte.  PacTtBop ypaHa B
CONSIHOM KHMCNOTe M Opyrde XHMHUYECKME pEeareHThl MpONyCcKalTcs 4Yepes
UMAHHApHYECKHE OOOraTHTENbHbIE KOJOHHBI, COAepKallle YMIOTHEHHbIE CIOH
ancopbenta. [lns nomnepikaHus HEMPepBIBHOCTH rnpouecca HeoOXoanma cucteMa
pedarokca B LeNAxX BbICBOOOXKIEHUS ypaHa M3 aacopbeHTa oOpaTHO B KUIOKHUH
MoTok, ¢ TeM 4ToObl MOXHO ObInO cobpaTe "mpoaykt" u "xBOCTBI'. D3TO
OOCTUraeTcs TMyTeM HCMOJIb30BAHHUA MNOAXOASLIMX XHMHYECKHX peareHToB
BOCCTAHOBJICHUS//OKUCIEHHUsA,  KOTOpble  MOJHOCTBIO  DEreHepHpYyrTCs B
pa3nenbHbIX BHELWIHHWX METNAX M KOTOPbIE MOIYT YaCTHYHO PEreHepHpoOBaTLCS B
CaMHX M30TOMHBIX pa3geNuTenbHbiX KosoHHax.  IlpucyTcTBue B mpolecce
ropsA4MX KOHLUEHTPHPOBAHHBIX PACTBOPOB COJIAHOH KHCIOTBHI Tpebyer, 4TOOBI
obopynoBaHue OblIO  HW3rOTOBNEHO W3  CHNEUHAIbHBIX  KOPPO3HECTOMKHX
MaTepHaJIOB HIIH 3aLUHLIEHO MOKPLITHEM H3 TAKHX MaTepHaJIOB.

KHAKOCTHO->KHAKOCTHBIE 00MeHHbIe KOJIOHHBI (XHMHYeCKHI 06MeH)

[TpOTHBOTOUHBIE KHIAKOCTHO-)XHIKOCTHblE OOMEHHBIE KOJIOHHBI, HMELIHE
MEXaHUYeCKHH CHJIOBOW BBOA (T.e. HWMIYJbCHbIE KOJOHHBI C CETYaTbIMU
TapesakaMH, KOJIOHHBI C TapeJIkaMH, COBEPLIAIOIIMMH BO3BPATHO MOCTYNaTeNbHbIe
OBHXKEHHS, U KOJIOHHBI ¢ BHYTPEHHUMU TYPOUHHBIMH CMECHUTENIAIMHU), CIEeLHAIbHO
npefiHa3HayeHHble WM  MOATOTOBJNEHHble i oboraiieHus ypaHa ¢
MCMONb30BAHHEM MpolLiecca XHMHUYECKOoro obMeHa. A koppo3HOHHOM
YCTOWYMBOCTH K KOHLEHTPHPOBAHHBIM pacTBOpaM COJIAHOW KHUCJIOTbl 3TH
KOJIOHHbl W WX BHYTPEHHHE KOMIMOHEHTBHl M3rOTOBJEHBI M3 MOAXOAALLHX
MIaCTHKOBLIX MaTepHanoB (Takux, Kak (QTOpHpOBaHHbIE YTrIeBOLOPOMAHbIE
NnoJMMepbl) HJIH CTEeKJa HJIH 3alMHUIEHbl MOKPBbITHEM M3 TaKUX MaTePHasOB.
KononHel crnpoexkTupoBaHbl Ha KopoTkoe (30 cekyHn HAH MeHee) BpeMs

NPOXOKACHUA B KaCKaOe.

5.6.2. llenTpudyxable KUIAKOCTHO-)KHAKOCTHbIe KOHTAKTHBbIE (PHIbTPbl (XHMHYECKHIH

obmeH)

LeHTpHdy:KHbIE KIAKOCTHO-KHIKOCTHbIE KOHTAKTHbIe (GHABTPBI, CMELHATbHO
npenHa3Ha4yeHHble HAM  MOATOTOBNEHHble ans  odoraweHns  ypaHa ¢

HCOONBL30BAHHEM nNpouecca XHMHYECKOTro oOMeHa. B TakHX KOHTaKTHbIX
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buabTpaxX HMCNONB3YETCs BpALUEHHE IS MOJYHEHUS OPraHHYECKMX U IKHUAKHX
MOTOKOB, a 3aTeM LieHTpobexHas cuna ansa pasaeneHus ¢as. JInsg koppo3HOHHOM
CTOWKOCTH K KOHUEHTPHPOBAHHBIM PAaCTBOPAM COJIAHOM KHCIOTblI KOHTAKTHbIE
GHABTPBI M3rOTaBAUBAKOTCA M3 COOTBETCTBYIOLUMX [M1aCTHKOBBLIX MaTepHasoB
(Takux, kak (GTOpUpOBaHHbIE YrieBOAOPOAHbIE MOJUMEDPBI) MW NOKPLIBAIOTCS
UMU uu creknoM. LleHTpudyxHble KOHTaKTHbIe QUIBTPLI CIPOEKTUPOBAHBI HA

kopoTkoe (30 cekyHa UM MeHee) BpeMs ITPOXOXKIEHHUSA B KacKaje.
Cucremb! H 060pynoBaHHe JJIT BOCCTAHOBJICHHS YPAHa (XHMHYECKHIH 00MeH)

a)  CrneuuanbHO  npedHa3sHa4yeHHble  MJIM  TOATOTOBJIEHHblE  S4eHKH
3MEKTPOXUMHUYECKOTO BOCCTAHOBJIEHUS 1N BOCCTAHOBJEHWS ypaHa M3 OIHOTO
BJIEHTHOrO COCTOSIHUS B JApyroe ans oborauieHus ypaHa C MCMONb30BaHUEM
npouecca XWMHueckoro obMeHa. Marepuanbl sueek, HaXOMALIHECS B KOHTAKTE C
TEXHOJOTMYECKMMH  pacTBOpamMH, JOMKHbI  ObITb  KOPPO3UECTOMKHUMH K

KOHLIEHTPUPOBAHHBLIM PaCTBOPAM COMAHOMN KUCIIOTSI.
[TOACHUTEJIbLHOE 3AMEYAHHE

KatonHbli oTcek siueiku nomxeH ObIThb CIPOEKTHPOBAH TakMM 06pa3oM, yToObI
NpeAoTBPaTHTL NMOBTOPHOE OKUCIEHHE ypaHa A0 0oJjiee BBICOKOTO BaJIEHTHOTO
coctossHus. [ns ynepxaHUs ypaHa B KaTOOHOM OTCeke AYeHKa MOXET UMETh
HEeNpOHHULIaeMyl0 AHapparMeHHYI0 MeMOpaHy, U3rOTOBJIEHHYIO H3 CMeUHabHOTO
KaTHOHHO-0OMeHHoro Mmarepuana. KaTtom cocTOMT U3 COOTBETCTBYIOLIErO
TBEPAOTO NMPOBOJAHHKA, TAKOTO, KaK rpadur.

b)  CneumanbHO npegHasHayeHHblEe WKW [OATOTOBJIEHHbIE CHCTEMbl s
-4

ussneueHus U™ M3 OpraHMYecKoro mMOTOKa, peryidpoBaHMs KOHUEHTpaUMH

KUCJIOTbI M NI 3aMOJIHEHHUS sYeeK 3JEKTPOXUMHYECKOTO BOCCTAHOBJIEHHS Ha

NMPOU3BOACTBEHHOM BbIXOZ€ KacKaza.
MOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMbBI COCTOAT M3 OOOpYAOBaHHS IKCTPAKUMM PACTBOPHTENEM IS
orronku U™ M3 opraHuueckoro noToka B >KHIKMIT pacTBOp, 06OPYHOBaHHS
BbINAPUBAHHUA W/ MM APYroro o6OpyAOBaHHA IS OOCTHXXEHHS PeryJHpOBKH H
KOHTpPO/S BOAOPOOHOrO MOKa3aTess, H HACOCOB MW APYTHX YCTPOJHCTB nepeHoca
1151 3aTI0JIHEHUS sYeeK INEeKTPOXHMHUECKOro BoccTaHoBAeHHs. OcHOBHas 3amaya
KOHCTPYKLIHH COCTOHT B TOM, 4TOObI H36ekaTb 3arpsisHeHHs MOTOKA XXHIKOCTH
fOHaMH HEKOTOpbIX MeTainoB.  CnenoBaTeNbHO, Te 4acTH o6OpyAOBaHHs
CHCTEMBbI, KOTOpble HAXOAATCA B KOHTAKTE C TEXHOJOTHYECKHM TMOTOKOM,
H3rOTaBAHBAKOTCS H3 COOTBETCTBYIOLIHX MaTepHanoB (TaKHX, KaK CTeKJO,

bTOpHpOBaHHbIE YrNEBOAOPOAHbIE MONHMEPLI, cyabdar nonudbdeHuna, cynbdoH
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nonusddupa U NPOMUTAHHBIA CMOJION TpaduT), WAM 3alIHLIEHBl MOKPLITHEM M3
TaKHX MaTepHasoB.

CucTtemMbl NOArOTOBKH NMUTAHHUA (XUHMHYecKHIH 00MeH)

CneuuansHo Mp€aAHAa3HAYECHHbBIC HJIH NOATrOTOBJCHHLIC CHCTEMbI ans
MPOU3BOACTBA MUTATEJIBHLIX PACTBOPOB XJOpHaa ypaHa BLICOKOW YMCTOTBHI 1S
YCTAaHOBOK MO pasaesIEHHI0 U30TOTIOB ypaHa METOAOM XHUMHYECKOTO obMeHa.

NMOACHUTEJIBHOE 3AMEYAHHE

JTH CHUCTEMBbI COCTOST u3 00OpynoOBaHUS IJIA PacTBOPEHHS, IKCTPAKLHMH
pacTBopUTeneM W/und MOHOOOMEHHOTO OOOpYHNOBAaHUS N OYMUCTKH, a TaKXKe
3NEKTPOJIMTHYECKHX stueek s BoccraHonenna U™ mnu U™ 8 U7, B srux
CUCTEMAaX NMPOH3BOIATCA PaCTBOPbI XJIOPUIA YPaHa, B KOTOPBIX COAEPXKUTCS JIMLIb
HECKOJIKO 4acTel Ha MMJUTMOH METAIMYECKHX BKJIIOYEHUH, TaKUX, KaK XpOoM,
XKene3o, BaHAAMM, MONMONEH M IOPYrux OBYXBAJNEHTHBIX HMX KaTHOHOB WJIH
KaTUOHOB ¢ Oonblel BaNeHTHOCTHIO.  KOHCTpYKUHMOHHBbIE MaTepualbl O1s
3MIEMEHTOB CHCTEeMBbI, B KOTOpoi obpabatbiaercs U™ BbICOKOH HMCTOTHI,
BKJTIOYAlOT CTEKJI0, (TOPUpOBaHHbIE YIIEBONOPOIAHBIE MOJUMEPHI, rpadHT,
MOKPLITbIA MONUBUHWI-CYNbGATHBIM WK MOMUIPHP-CYTbPOHHBIM TUIACTHKOM H
MPOMUTAHHbIH CMOJIOH.

CucTeMbl OKHCNEHHS YPAHA (XHMHUYeCKHH 06MeH)

CrneunanbHO npeaHasHaueHHble MM MOATOTOBJIEHHBIE CUCTEMbI IS OKHCIEHUS
+3 4

U™ B U™ nns Bo3BpaweHus B kackal pasfeNeHHsl U30TOMOB ypaHa B MPOLECCEe

oboraieHus MeTOI0M XUMHUUeCkoro o6MeHa.

MMOACHUTEJILHOE 3AMEYAHUE
DTH CUCTEMBI MOTYT BKJIFO4aTh TAKHE 3JIEMEHTBI, KaK:

a)  obopymoBaHWe OIS KOHTAKTHPOBAHHS XJIOpa M KHCIOpOAa C BOOHBIMH
3pdmoentamMu U3 0boOpynOBaHHS pasfeNeHHs HM30TOMOB M 3KCTPAKUHUH
obpaszoBasLerocs U* B obenHeHHblii OpraHMueckuil MoTOK,

BO3BpaLll€li0111Hﬁc5! H3 MPOH3BOACTBEHHOIO BbIXOOA KACKAA4,

b)  obopynosaHue, kOTOpOe OTAENSET BOLY OT CONSHON KHCIIOTBI, YTOObI BOJA
H KOHUEHTPHPOBAHHAS COMAHAN KHCJIOTa MOTH 66l ObITE BHOBL BBEIEHbLI B
MPOLIECC B HYKHBIX MECTaXx.

boicTpo pearupyromne HoH00OMeHHble CMOJIbI/aACOPOEHTH! (HOHHBIH
obmen)

beicTpo pearnpytouirie HoHOOOMeEHHbIE CMOJBI HIIH adcOPOEHTHI, CMEUHATBHO
npenHa3HauYeHHble  WJAH  TOATOTOBJEHHble g oDoralleHHss ypaHa cC
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MCMONIL30BAHHEM TMpolecca HOHHOro oOMeHa, BKJIHOYas MOPHUCTbIE CMOJbE
MaKpOCeTYaTOH CTPYKTYpPbl H/MAM MeMOpaHHble CTPYKTYpbl, B KOTOPbIX
AKTHUBHbIE TPYNNbl XMUMHUYECKOro oOOMeHa OrpaHMYeHbl TIOKPBITUEM Ha
NMOBEPXHOCTH HEAKTMBHOH MOPUCTOH BCMOMOraTENbHON CTPYKTYPbl, U ApYrHe
KOMIO3HTHbIE CTPYKTYpbl B Nt0O0OH mnpuemnemoi ¢opme, BKIIOYas UYACTHLbI
BOJIOKOH. OTH HoHOoOOMeHHble cMoJbl/ancopbeHTel uMetoT nuametpbl 0,2 MM
UM MeHee M OJDKHBI ObITb XUMHUYECKH CTOMKHMHU MO OTHOLUEHHIO K PacTBOPaM
KOHUEHTPHPOBAHHON COJITHOH KHUCNOTHI, a TakXe JOCTaTOYHO MPOYHbI
¢duznuueckH, ¢ TeM UTOOBI UX CBOHCTBA HE YXyALIANUCh B OOMEHHBIX KOJIOHHAX.
CMonbi/ancopbeHTsl crneuuanbHO MpelHa3HaueHbl U8 MOJYYEHHS KHHETHKH
o4eHb ObicTporo obMeHa M30TOMOB ypaHa (WIMTENbHOCTb MOJyoOMeHa MeHee
10 cexyHn) u obnanatoT BO3MOXKHOCTBIO paboTaTh NpU TeMNepaType B qHanasoHe
ot 100°C nmo 200°C.

HonooOMeHHbIE KOTOHHbI (HOHHBIH 00MeH)

[Hununapuueckue KONOHHBI auaMeTpoM Oosiee 1000 MM nnst ymepxkaHus o
noamep>KaHUs  3aMOJIHEHHBIX  CJIOEB  MOHOOOMEHHBIX  cMmof/ancopOeHTOB,
CneuranbHO NMpeflHa3HaYeHHble MW MOATOTOBJIEHHbIE A 0OOralieHus ypaHa ¢
MCMOJIb30BAaHHEM MOHOOOMEHHOro npouecca. 3TH KOJIOHHbI HW3TOTOBJIEHBI U3
MaTepHanoB (TaKMX, KaKk THTaH HWAM (TOPUPOBAHHBIE YrJEBOJOPOAHbLIE
noJiuMepsl), CTOMKHX K KOppO3HH, BbI3bIBAEMOH pacTtBopamMHu
KOHUEHTPHUPOBAHHOH COJITHOM KMUCJIOTBI, MM 3aLIMULIEHBI MOKPBITHEM M3 TaKUX
MatepHanoB U cnocobHbl paboTaTh nNpu TeMnepatype B auanasoHe ot 100°C no
200°C u pnaBnenuu soitue 0,7 MITa (102 ¢yHT/kB. O10FIM).

HounooOMeHHbIe cHcTeMBbI pedutiokca (HOHHBIH 00MeH)

a) CneuuanbHO  npeAHA3HAYEHHbIE WM  TMOJATOTOBJIEHHBIE  CHCTEMbI
XMMHWYECKOTO  WJIM  3JIEKTPOXMMHYECKOrO  BOCCTAHOBJIEHWS  AJA
pereHepauuu peareHTa(0B) XMUMHYECKOrO BOCCTAaHOBJIEHMS,
MCIOJIb3yeMOoro(bIX) B kackafax MOHOOOMeHHOro oboralueHHs ypaHa.

b) CreudanbHo  NpEnHa3HAYEHHblE  WIW  MOArOTOBJIEHHbIE  CUCTEMBI
XUMHUYECKOTO HJIM DJJIEKTPOXMMHYECKOrO0 OKHCIEHMA [N pereHepauuy
peareHTa(OB) XMUMHYECKOrO OKHCIEHHs, HCMONb3YyeMOro(biX) B Kackamax

UOHOOOMeHHOTO oboraieHus ypaHa.
[MOACHUTEJIBHOE 3AMEUAHME

B npouecce 1oHOooOMeHHOro obforaieHHss B KauyecTBe BOCCTaHaBJIHBAMOLLIErO
KaTHOHA MOXET HCMOAbIOBATHCA, HanpuMep, TpexeanerdTHutit Tutan (Ti7), w B
3TOM CNyvae BOCCTAHOBMTeNbHas cHCTeMa OyneT  BeipabaThiBaTh  Ti

PN
nocpeacTBOM BOCCTAHOBJICHHS Ti "
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B npouecce B KauyecTBe OKHMCIMTENS MOXET MCNOAb30BaTLCA, HaNpUMeEp,
-3
TpexBaseHTHOe xene3o (Fe ™), W B 3TOM caydyae cucTema oOkucaenus Oymer
-3 -2
BbipabaTbiBaTh Fe ™ nocpeactsom oxkucaerus Fe *

CneuHanbHO  TNpeIHA3HAYEHHBIE  HWJIH  TNOArOTOBJIEHHBIE  CHCTEMBI,
06opynoBaHHe M KOMIOHEHTBHI [UIl HCNOJB3OBAHHA B  JIa3epPHBIX
000raTHTEJLHBIX YCTAHOBKAX

BBOJIHOE 3AMEYAHHUE

CyurecTBytoliHe CUCTEMBI I 000OraTUTENBHBIX MPOLECCOB C HCMONb30BAHUEM
na3epoB NENATCS Ha [1B€ KaTeropuu: Te, B KOTOpbIX pabouel cpenoii sBASIOTCA
nmapbl aTOMapHOTrO ypaHa, M Te, B KOTOpPbIX paboueilt cpemoil sABAAIOTCS mnapsbl
ypaHOBOTO coearHeHusi, OOLMMH Ha3BaHUAMH U1 TaKUX MPOLECCOB SBAKOTCA:
nepBasi KaTeropus - JjasepHoe pa3fefeHWe W30TOMOB MO METOAYy aTOMAapHBIX
napoB (ALVIS wunu SILVA), BTOpas KaTeropusi - MOJEKYISpHbIH MeTon
nazepHoro pasaenenus uzoronos (MLIS uaum MOLIS) u xumuueckas peakuus
nocpeacTsoM uszbuparenbHoi no usoronam nasepHoit aktusauuu (CRISLA).
Cucrembl, 060pyaOBaHHE U KOMIOHEHTDI 11 YCTAHOBOK J1a3epHOTro oboralueHus
BKJIIOYAKOT:  a) yCTpO#CcTBa AN MOJayd MapoB METANIMYeCKOTO ypaHa (st
u3buparenbHoit GOTOMOHU3AUMH) MM YCTPOHCTBA AJs MOAAYM MAPOB YPaHOBOIO
coenuHeHust (AN (OTOAMCCOUMAUMH MM XHMHYECKOW  aKTHBaUMMH),
b) ycrpoiicTsa s cbopa oboraiieHHOro 1 06eJHEHHOTO MEeTalJIHYeCKOTO ypaHa
B KauecTBe "npoaykTa" u "XBOCTOB" B MepBOH KaTerop1u v yCTpoicTea s cbopa
Pa3JIOKEeHHBIX WM BbILIEALIUX M3 PEAKUHH COCAMHEHUH B KauecTBe "nmpoaykra” u
HeoOpaboTaHHOrO MaTepuana B KadecTBe "XBOCTOB" BO BTOpOil KaTeropuw,
) pabouue nazepHbIe CHUCTEMbI AN H3OHMpATENBHOTO BO3OYXIOEHHS H3OTOMOB
ypaHa-235; u d) obopynoBaHue osisi MOATOTOBKH MOJA4YH U KOHBEPCHU NPOLYKTa.
Bcaencreue CAOXHOCTH CNEKTPOCKONMH aTOMOB M COEAMHEHUH ypaHa MOXeT
noTpeboBaTbCS  UCMOJb30BaHHE MOOOH W3  psla  UMEILWMUXCS  J1a3epHbIX
TEXHOJIOTHH.

[TOSICHUTEJIBHOE 3AMEYAHHE

MHorie M3 KOMMOHEHTOB, MEPEYUCAEHHbIX B 3TOM pasjese, BCTYNawT B
HeMoCPenCTBEHHBII KOHTAKT C MapaMy METANIH4ECKOTO ypaHa HIH € XHIKOCTHIO,
WJIH C TEXHOJOrH4YeckuM rasom, cocrosmnm u3 UFg unn cmecu u3 UFq 1 npyrux
razos. Bce moBepxXHOCTH, KOTOpble BCTYNarOT B KOHTakT ¢ ypaHoM uau UF,
NOJHOCTBK) H3TOTOBMEHbI H3 KOPPO3HECTONKHX MaTepHanoB WM 3aUHLIEHbI
MOKPBLITHEM H3 Takux MartepuanoB. J[ns uenell pasgena, OTHOCALIErocs K
KOMMOHEHTaM 000pYI0BaHUs IS Ja3epHOro oOOrauieHHus, MaTepHabl, CTOIKHE
K KOppO3uM, BbI3bIBaEMOIl napaMH WM KHAKOCTSMH,  COAep KaLUHMH

MeTanaHYeCKHH YpaH HAH ypaHOBbIC CMJABBLI, BKJIKOYAKOT nOKpblTblﬁ OKCHIOM
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5.7.2.

UTTpUs rpaduT U TaHTAN, W MaTepHanbl, CTOHKHE K KOppO3UH, Bbi3biBaeMOH UF,
BKJIOYAIOT Melb, HEPXKaBeKlIyl CcTalb, ATIOMHHHUH, allOMUHHEBbIE CIJIaBbl,
HUKeNb WM CcriaBbl, colepxaluve 60% Hukens u Oonee, u croiikue k UF,

MOJHOCTbIO PTOPHPOBAHHbBIE YIJIEBONOPOAHbBIE MOJHUMEPBI.
Cuctembl! BbinapuBaHus ypaHa (ALVIS)

CneunanbHO nNpedHa3HauyeHHble WIH MOACOTOBJEHHBIE CHCTEMbl BbIMAPUBAHUS
ypaHa, KOTOpble COHNEPKaT BBLICOKOMOLIHbIE T[OJIOCOBblE MJH  pacTpOBble
3NeKTPOHHO-Jy4YeBble MYyWIKH C NepenaBaeMoil MOLIHOCTBIO Ha MHLIEHb Gosee
2.5 kB1/cMm.

Cuctembl a5 06paboTkHu kuaKOMeTALIHYecKOro ypana (ALVIS)

CrneyuanbHo np€aHa3Ha4Ye€HHbIC UJIW NOATOTOBJICHHBIC CHCTEMBI OJIA O6pa6OTKH
XKUOKOro Mertamna AJda pacnjaBjJC€HHONO YypaHa WUWIH  YpaHOBBIX CNJaBOB,

COCTOsILIME U3 TUIUIEH U OXJaxkaaroulero o6opynoBaHus st TUreH.
I[MOACHUTEJIbHOE 3AMEYAHHE

Turnu v gpyrde KOMMOHEHTHI 3TOH CHUCTEMBI, KOTOpble BCTYMAKOT B KOHTAKT C
pacnjaBJieHHbIM ypaHOM HWJH YpaHOBBIMM CIJaBaMH, M3TOTOBJIEHBl U3
KOPPO3HECTOMKHX W TEPMOCTOMKHX MaTepHajoB WM 3alUMLIEHHBIX MOKPBITHEM
M3 Takux MaTepuanoB. [IpuemneMble MaTepHanbl BKIOYAIOT TaHTaN, MOKPBITHII
OKCHIOM WTTpHs rpaduT, rpaduT, MOKPHITHIH OKUCIAMH OPYTUX PEAKO3EMENbHBIX
sneMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) UJIM UX CMECSIMH.

5.7.3. ArperaTol nas c6opa "npoaykra" n "xBocToB' MeTassHYeckoro ypana ALVIS)

CrieynanbHO npefHa3HavyeHHble WM MOArOTOBJIEHHbIe arperatsl ans cbopa
"npoayxTa” W "XBOCTOB" MeTaJIM4ECKOrO ypaHa B >KMAKOH WM TBepLoi dopMe.

IMNOACHHUTEJIbHOE 3AMEYAHHE

KOMMNOHEHTBI 3THX arperatos U3rOTOBJIEHbI U3 MAaTePHANIOB, CTOMKHX K HarpeBy H
KOPPO3HH, BBI3bIBAEMOI MapaMH MeTaJUIMYeCKOTO ypaHa MM KHAKOCTBIO, MJIH
3alIMLIEHbl MOKPBITHEM H3 TaKHX MaTepHaNOB (TakHX, KaK MOKPBITHI OKCHAOM
HTTPHA rpadHT MK TAHTAN) U MOTYT BK/IIOUYATh B cebs TpybonpoBOAbl, KanaHbi,
wtyuepa, "xenoba”, BBOAbI, TEMJOOOMEHHHMKH M KOJUIEKTOpHbIE MIACTHHBI A
MarHHTHOTO, 3JIEKTPOCTaTH4ECKOTO HJIH APYTHX METOIOB Pa3feseHHs.

Koxyxu pazaenuTtenbHoro moayas (ALVIS)

CneunanbHro Npe€AHAa3HAaY€HHBIE HJH MOAIOTOBJECHHLIE UHIHUHIAPDHUYECKHE HIIH

npaMoyrojbHble KaMepbl AnA MOMEUIEHHA B HHX HCTOYHHKA napos
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METAJUIMYECKOTO ypaHa, 371eKTPOHHO-Ty4eBOH MyLIKH U KOMJIEKTOpOB "npoaykra"

1 "xBOCTOB".
MOACHUTEJILHOE 3AMEYAHHUE

DTH  KOXYXH HMEIOT MHOXECTBO BXOIHBIX OTBEPCTHIl ans  monayu
3NEKTPOMUTAHUA U BOAbI, OKHA ANS Jla3epHbIX My4YKOB, COEAUHEHHH BaKyyMHBIX
HAaCOCOB, a TakKXe AN JAMArHOCTHUKH M KOHTPOJS KOHTPOJIbHO-U3SMEPHTENbHbBIX
npubopos. OHU HUMEIOT NPUCNOCOONEHUS INt OTKPBITHS W 3aKPbITHA, YTOOBI
obecrneyuTs 06CIyKMBAHHE BHYTPEHHHUX KOMIMOHEHTOB.

CBepx3ByKOBbIe pacluHpHTeabHbIe coria (MLIS)

CneunanbHo  npenHa3Hay€HHblE  MJIM  MOATOTOBJIEHHBIE  CBEPX3BYKOBbBIE
pacluMpuTENbHbIE comna ans oxnaxneHus cmece UFg u Hecynero rasa no 150°K
WITH HUXKe M koppo3uecToikue k UFs.

KoanexkTope! npoaykTa natugropucroro ypana (MLIS)

CrneunanbHo npenHa3Ha4Ye€HHbIE WM MOATOTOBNEHHbIE KOJUIEKTOPBI TBEPAOTO
npoaykta natudropuctoro ypana (UFs), cocrosumue u3 GuabTpa, KOJNJIEKTOPOB
YOAapHOrO WJIM LIMKJIOHHOTO THMA MM UX COYETAaHHH W KOPPO3HECTOMKHE K cpene
UFs/UFs.

Komnpeccopsl UF6/Hecymero raza (MLIS)

CrneumanibHO NpeaHa3HaYeHHbIE WM MTOATOTOBACHHBIE KOMIIPECCOPBI ISl CMEce
UF¢ u Hecylnero raza aas anutenbHoi skcnnyatauuu B cpene UFs. KoMnoxeHTst
3THX KOMIIPECCOPOB, KOTOpbIE BCTYMalOT B KOHTAaKT C HECYIIMM Tra3oMm,
M3roTOBJIEHbl U3 Koppo3uecToHkux Kk UF¢ MaTepuanos uWAM 3aluMuleHbl
MOKPbITHEM U3 TAKHX MaTepHaJIOB.

YnaoTHeHHs Bpamarwmuxcs sanos (MLIS)

CrneunanbHoO npeaHa3HaYeHHbIe U MOArOTOBJIEHHbIE YIUTOTHEHUS
BPALLAMOLIUXCA BAJIOB, YCTAHOBJEHHBIE Ha CTOPOHE MOAa4H H Ha CTOPOHE BHIXOMa
ANs YMAOTHEHHA Baja, COEAMHSIOLIEro poTOp KOMMpeccopa € TNPUBOOHBIM
aBHrareyneM, € TeM  4ToObl  ofecrneuuTs  HAIAEXKHYH  epMeTH3aLHIo,
NPpeaoTBPaLLAlOLYIO BLIXOA TEXHOJNOTHYECKOTO ra3a HilH HaTekaHHe BO3AyXa HIIH
YIJOTHSIIOLIErO ra3a BO BHYTPEHHIO Kamepy KOMIIpECCopa, KOTopasi 3arojiHeHa
cmeceto UF, 1 Hecyulero rasa.

Cucrtemnl ¢pTopupoBanus (MLIS)

(CneunanbHO  NpeJHa3Haye€HHble  HIH  MOATOTOBJIEHHbIE  CHCTEMbl 1A
droprposanis UFs (B TBepaoM coctoanun) 8 UF, (ras).
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NMOACHHUTEJIBHOE 3AMEYAHHE

DTH cUCTeMbI NpeaHa3HayeHsl 11 GTopHpoBaHHUs cobpaHHoro nopowka UFs B
UF, B uensix nocnenywouero cbopa B KOHTEHHepax NpOAYKTa WM NS MOAAYH B
6nokn MLIS ansa pononHurenbHoro oboraweHus. IIpu npuMeHeHMH OXHOrO
noaxona peakuus GTOPHUPOBAHHS MOXET ObITh 3aBeplIEHa B Mpenenax CHCTEMbl
pasneneHUs W30TOMOB, A€ MAET peakUMst U HEMOCPEICTBEHHOE H3BJIEYEHHE W3
kosnektopo "npoaykra". [lpu mpumeHeHuu apyroro noaxonaa nopowok UFs
MO>KeT ObITb H3BJIEYEH/TIEpEMELLEH U3 KOJUIEKTOPOB "mpoaykra” B NMOAXOISALUHMH
peakTop (Hanpumep, peakTop C MNBCEBAOOXHKEHHBIM CJIOEM KaTallH-3aTopa,
reJTMKOMAANbHBLIH peakTop MM >aposas OawHs) B uensx ¢ropupoBaHus. B
oboux ciy4asx Hcrosbdyercs obopynoBaHHE INs XPaHEHHWst M nepeHoca ¢ropa
(uau apyrux npuemieMbix (GTOPHPYIOLIUX peareHToB) W and cbopa WM mepeHoca
UFs.

Macc-cnekTpomeTpbli/HcTouHukH HoHoB UF6 (MLIS)

CreunanbHO  MpeaHasHayeHHble MW TOArOTOBJIEHHbIE MArHUTHbIE WM
KBaApYyMOJbHbIE MaCC-CMIEKTPOMETPLI, CMOCOOHBIE MPOU3BOOMTL MpPsAMOil oTOOp
npo6 nomaBaemoit Maccel, "npoaykra" WaK "xBOCTOB" U3 razoBbix Motokos UFs u
obnanatoLiye MOJHbIM HAOOPOM CIIEAYIOLIMX XapaKTePHCTHK:

I. yaenbHas paspeltaromias cnocoOHOCTL Mo Macce cablie 320;

2. coAepKar UCTOYHHUKHU HOHOB, H3MOTOBJIEHHBIE W3 HUXpOMA HJIH MOHENA
HJTH 3aLIULICHHBIC MOKPBITHEM H3 HUX, WJIH HUKECITUPOBAHHBIC,

3. COZePKaT MOHU3ALUMOHHbBIE HCTOYHHKH ¢ OOMOapaIUPOBKOI 3NeKTpOHaMH,
4, COJIEP3KAT KOMJEKTOPHYIO CHCTEMY, NPHIOIHYIO Al H30TOMHOIO aHAIU3a.
CHcTeMbl NoAauH/cHCTeMBI 0TBOAA ''npoaykTa” u "xBoctos'" (MLIS)

CrneunanbHO npeAHAa3HayeHHbIE MM MOATOTOBJIEHHbIE  TEXHOJIOFHYECKUe
CUCTeMbl WK obopynoBaHue mns 0OOraTHTENbHBIX YCTAHOBOK, H3rOTOBJEHHbBIE
u3 Koppo3nectorkux k UFs MaTepnanos, nian 3alllHEHHBIX MOKPLITHEM M3 TaKHX

MATEpPHUANOB, BKITKOYAIOIIHE!

a) NMHTAKOUIHRE aBTOKIABbLI, NMEYH HIHU CHCTEMBI, HCMOJbL3YEMbLIC ONA NOOdayH

UF, nns npouecca oborateHus;

b)  necybaumartopst (MJIH XOJNOAHbIE JIOBYILKH), HCMOIb3YeMble ISt BbIBEIEHHS
nHarpetoro UF, w3 npouecca obforalieHus ans  nocieayrollero

NEPEMEUICHHS,
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c) CTAHUWH OTBEPXIEHHUS WJIM OXMXKEHHUS, UCMONb3yeMble U BbiBEAEHHUS
UF¢ u3 npouecca oboratueHus nytem cxatus U nepesona UFs B xuakyro
WK TBepayto opmy;

d) CTaHUMHK "mpoaykrta" MM "XBOCTOB", HCMOJIb3yeMble U TMEpEMELUEHHS
UFs B KOHTEHHEpBI.

Cuctembr otaenenus UFg oT Hecymero raza (MLIS)

CneunanpHo mMpedHa3Ha4YeHHblE€ WJIH T[OATOTOBJIEHHBIE  TEXHOJOrHYECKHE
cuctembl 1 otaenenust UFs oT Hecyuiero rasa. HecyuiMm rasom Moxer ObITh
a30T, aproH HJIU IpYyro¥ ras.

[TOACHUTEJILHOE 3AMEYAHUME
DTH CUCTEMBI MOTYT BKJIIOUYAaTh Takoe 000pynoBaHHUeE, Kak:

a) KPUOreHHble  TerMMOOOMEHHUKHM MM KpHOCenapaTopbl, CMocoOHbIe
co3nasaTh TemnepaTypsl -120°C unu MeHee, Uau

b)  6nokwu KPUOTE€HHOIO OXJIaXKIEHHUS, cnocobHbIe co3maBaTthb
TemnepaTypsl -120°C unu MeHee, unu

c) xonoaxslie nosymku UFg, cnocobHele coznaBathk TemnepaTypsl -20°C unu
MEHee.

Jlazepubie cuctembr (ALVIS, MLIS u CRISLA)

.Ha3€pbl MW Jla3€pHbIC CHUCTEMbI, CNEUHAJIBLHO TMNpPE€OHAa3HAa4Y€HHbIE HJH
MOArOTOBJIEHHLIC NJ1A pa3A€JICHHUA U30TOTIOB ypaHa.

[MOACHUTEJIbBHOE 3AMEYAHHE

Jlazepbl 1 BaXKHble KOMITOHEHTHI JIA3€pOB MPH JIa3epHOM mpolecce oboraiieHHus
BK/IIOYAIOT  Te, KOTOpble  OMpeneneHbl B MNyHKTe 3.0 JNOKyMeHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucrema mpouecca ALVIS o6emno
COCTOMT M3 OByX Jla3epOB: Ja3epa Ha mapax MeaM M Jlazepa Ha KpacHTENsAX.
JlazepHas cucrema nns MLIS obbryHo cocTout m3 nasepa, pabotatowero Ha CO;
WM 3KCMMEPHOro Jla3epa W MHOTOXOJOBOH  OMTHYECKOW  SYEHKH C
BPALIAOMMHCS 3epkanaMi Ha obeux croponax. JMns nazepoB WK na3epHbIX
cHCTeM npH 00oHX npoueccax TpebyeTcst cTabMIN3aTOP CMEKTPOBOH YaCTOThI IS
padoTh! B TEHEHHE [UTHTENBHBIX EPHONOB BPEMEHH.

CneunanbHo NnpeaHa3HAY¢HHbIE HJTH noaAroToBJI¢HHbLIE CUCTEMDbI,
OﬁOpyHOBaHHe U KOMIOHEHTB! I HCMNOJIL30BAHUA HA 000raTHTEJILHBbIX
YCTAHOBKAX C MTAIMEHHBIM pa3ae;IeHHEM
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BBOJHOE 3AMEYAHHE

ITpu npouecce MAasMeHHOro pa3feNieHHs Mia3ma, COCTOSIIAs U3 HOHOB ypaHa,
MPOXOOMUT 4Yepe3 3JEKTPUUECKOe TMOojie, HACTPOEHHOE HAa YacTOTY HOHHOro
pesonanca U™, ¢ TeM uTo6bl OHM B MepBYI0 Ouepemb MOTNOANH SHEPTHIO W
YBEJIMUMBAJICA AHAMETp MX WTonopoobpasHbix opout. HOHBI ¢ MpoxoxaeHHem
no OonbwieMy auaMeTpy 3axBaTbiBalOTCA ans  oOpa3oBaHHs  MPOAyKTa,
oboramennoro U™, TInasma, koTopas o6pa3oBaHa MOCPENCTBOM HOHW3ALMH
YpaHOBOTO Mapa, COAEPXKHUTCA B BaKyYyMHOH KaMepe C MarHHTHBIM TMoJeM
BbICOKOH HANpsA)XeHHOCTH, OOpa3oBaHHbBIM C MOMOIIBIO CBEPXMPOBOAALLETO
MarHuta. OCHOBHbIE TEXHOJIOTHYECKHE CHUCTEMbI MPOLECCA BKIOYAIOT CHCTEMY
reHepalMH YpaHOBOH MIa3Mbl, pasfenuTeNbHbIl MOAYJIb CO CBEPXMPOBOIAALIMM
marHuToM (cM. nyHkr 3.10 noxymenra INFCIRC/254/Rev.1/Part 2) u cucTemsl

u3BNeYeHUs MeTtanna ans cbopa "npoaykra" u "xBocTos".
MHKPOBOJHOBbIE HCTOYHHKH JHEPrHH H AHTEHHBI

CneunanbHO  mNpefHAa3HA4Y€HHbIE HWIM  MOArOTOBNEHHbIE  MUKPOBOJIHOBLIE
MUCTOYHHKH 3HEPrMH M aHTEHHbI /1A TeHepauud WIH YCKOPEHUS HWOHOB H
obnaparolie CcAeAyrOMMH  XapakTepucTHkaMu:  yactota Bbiime 30ITU
CpenHsAs BbIXOAHAas MOLUHOCTb IS reHepauuu uoHoe 6onee 50 kBr.

CosieHonab! 2151 BO30YKAEHHS HOHOB

CrneumanbHO  MpenHa3Ha4Ye€HHble MM MMOATOTOBJEHHbIE  COJNEHOUABI  ANS
pPanMoyYacTOTHOro BO30YXIEHUS MOHOB B AMana3oHe yacToT Gonee 100 k' u
cnocobHble paboTaTh Mpu cpenHei MouHocTH 6onee 40 kBT.

CuHcTeMbl reHepallHH YPAHOBOH MIA3MBbI

CreuuanbHO nNpenHa3Ha4Ye€HHblE WM MOArOTOBJIEHHbIE CHCTEMbI TeHEpaLHH
ypaHOBOH MJa3Mbl, KOTOPbi€ MOTYT COAEPXaTb BLICOKOMOLUHbIE MONOCOBbIE MU
pacTpOBbIe 3JIEKTPOHHO-JIy4eBble MYyWKH C TMepelaBaeModl MOLHOCTLI) Ha
MuweHb Oonee 2,5 kB1/cMm.

CucteMbl 17151 06paboTKH )KHAKOMETAIIHYECKOr0 YpaHa

CneunanbHO npenHa3Ha4€HHbIE HIH MOArOTOBJAEHHBbIE CHCTEMBI 1S 0OpadoTKH
KHIKOTO MeTa/ia A paclUlaBlIEHHOr0 ypaHa MM YPaHOBBLIX CI1aBOB,
COCTOSALME H3 THrAEH H OXJlaxaaroulero 000pyaoBaHHs A THIEH.

[MOACHUTEJIBHOE 3AMEYAHHE

Turnu 1t apyrHie KOMIOHEHTBI 3TOil CHCTEMbI, KOTOpbl€ BCTYNArT B KOHTAKT C
pacniaBfieHHbIM YpaHOM MWJIH VYPaHOBbIMH  CMJaBaMH, H3TOTOBJIEHbI W3
KOPPO3HEeCTOIKHX H TePMOCTOIKHX MAaTepHanOB HIH 3alHLUEHbl MOKPLITHEM H3
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Takux MarepuanoB. [IpueMnemMble MaTepuanbl BKJIIOYAKT TaHTaN, MOKPLIThIHA
OKCHIOM HUTTPHs rpaduT, rpadyT, NOKPBITHIA OKUCIAMH IPYTHX PEOKO3EMENbHbBIX
anemeHToB (cMm. INFCIRC/254/Rev. 1/Part 2, nyHKT 2.7) WU UX CMECAMMU.

Arperatsl aas cbopa "npoaykTa" u "XBOCTOB" MeTAJIHYECKOro ypaHa

CrneunanbHO npeoHa3HadeHHblE WM TOArOTOBJIEHHblE arperatbl ans c6opa
"npoaykTa" M "XBOCTOB" HJIS METANIMYECKOro ypaHa B TBepaod dopme. ITu
arperatbl ans cbopa HW3rOTOBJNEHb M3 MAaTEpHANOB, CTOWKHX K HarpeBy M
KOPPO3MH, BbI3bIBAEMOI NapamMu METAJUIMYECKOrO YpaHa, TaKUX, Kak rpagwur,
MOKPBITbI OKCHIOM UTTPHSA, MM TaHTaJl, MM 3aLMUIEHbl MOKPBITHEM U3 TaKHUX
MaTepHaoB.

Koxyxu pa3saeHTeJIbHOro MORYas

[{unuHapHUUeCKHE KaMepbl, CreUHalbHO NpelHa3HaYeHHbIe MITH MOArOTOBJIEHHbIE
INIe UCMONB30BAaHUS Ha OOOraTMTENBHBIX YCTAHOBKAX C  [MJ1a3MEHHBbIM
pa3neieHMeM, IS [OMELleHHs B HUX MCTOYHMKA YPaHOBOH MJa3Mbl,
3HEpreTH4YeCKOro COJIeHOHAA PpaavuouvacToThl M KOJUIEKTOpPOB "mpoaykta" u

"XBOCTOB".
[MOACHUTEJILHOE 3AMEYAHHME

DTH  KOXYXH HMEIT MHOMXECTBO BXOAHBIX OTBEPCTHH 1Id  MNoJauu
3NEKTPONUTAHUS, CcoeaWHeHUH AubdDY3MOHHBIX HACOCOB, a Takke mfs
JUArHOCTHKH M KOHTPOJIS KOHTPOJIbHO-U3MEPHUTENbHbIX NMPUOOpoB. OHHU UMEOT
MpUCNOCODNEHHS I OTKPBITHS M 3aKpbITHs, YTOObI obecneunTh obcnykuBaHHe
BHYTPEHHHX KOMIIOHEHTOB M M3TOTOBJIEHbI U3 COOTBETCTBYIOLUMX HEMAarHWTHBIX
MaTepHaNioB, TAKUX, KaK HeprKaBerowias CTab.

CneuuansHo npeaHasHaeHHbIE HJTH MOArOTOBJICHHBIC CHCTEMBI,
oﬁopynonanne H KOMINIOHEHTHLI dJA HCNOJbL30BAHHNA Ha YCTAHOBKAX
IJEKTPOMATHHTHOIQ oGoramenus.

BBOJHOE 3AMEYAHME

[Tpu 371eKTPOMArHUTHOM Mpouecce MOHBI METANNUYECKOTO YpaHa, MOojyyYeHHble
MOCPeACTBOM HOHM3aUMKH MUTalowero Martepuana u3 coned (obvruno UCH),
YCKOPSIOTCS H MPOXONAT Yepe3 MarHWTHOEe MoNie, KOTOpOe 3acTaBiseT HOHbI
pa3IH4YHBIX W30TOMOB MPOXOAMTH MO Pa3IUUYHBIM HanpasieHUAM. OCHOBHBIMH
KOMMOHEHTAMH  3eKTPOMArHHTHOrO  H3OTOMHOrO  cenaparcpa  sSBASIOTCS:
MarHHTHOE TMoJie I8 OTKJIOHEHHs/pasdeNieHHst H30TOMOB MOHHOTO Myyka,
MCTOYHUKA HOHOB C €ro CHCTEMON YCKOPEHHs, U CHCTeMbl cOOpa OTHEeNeHHBIX
HOHOB. BcnomoraTenbHble CHCTEMBI A8 3TOMO MPOLECCa BKJIHOYAKT CHCTEMY
CHaOkeHHN MarHWTHOM  3Heprueil, CHCTEMBbl BBICOKOBOMBLTHOrC  MUTAHUR
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MCTOYHHKA MOHOB, BaKyyMHYIO CHCTEMY W OOUIMpHBbIE CHCTEMbI XHMHUYECKOH
06paboTkM oM BOCCTAHOBJIGHWS  MpPOAYKTa U OYUCTKH/pereHepauuu

KOMINIOHECHTOB.
3JleKTp0 MATrHHTHBIC CEeNAPATOPLI H30TONOB

3ﬂeKTpOMaI‘HHTHbIe cenapaTtopbl U30TOMNOB, CNCUHANIBHO TIPEJHA3HaYCHHBIC HITH
MOArOTOBJCHHbIC 1N pasaejaeHus HU30TOMOB YypaHa, H o6opy1108aHue H

KOMMOHEHTBI 1151 3TOTO, BKJIIOYAS
a) HCTOUHHUKH HOHOB

CrneuuanbHO npeaHa3HayeHHble WM TOANOTOBAEHHbIE OTHENbHbIE HIH
MHOTOYHUC/IEHHbIE HUCTOYHUKM HOHOB YpaHa, COCTOSILIHE M3 HMCTOYHHKA
napa, MOHM3aTOpa W  YCKOpUTENs  MNyYka, M3rOTOBJIEHHblE M3
COOTBETCTBYIOLIMX MaTepHaNiOB, TakuX, kak rpadur, Hepxkaperwwas CTalb
HJIH Meab, U cnocobHbIX obecneunBaTe 0Ot TOK B Myuke HOHOB 50 MA

unu Gosee.
b)  Konnexropbl HOHOB

KonnektopHble NaacTHHBI, HMelowMe ABe WiM Ooslee 1WenM W nasa,
CrMeUHaNbHO MpeaHa3HauYeHHbIe WM MOATOTOBJIEHHbIe ANs cHopa MyykoB
MOHOB oboraweHHoro W ofeaHeHHOro ypaHa M H3rOTOBJIEHHblE W3
COOTBETCTBYIOLIMX MaTepHaNoB, TakUxX, Kak rpadur WiM HepxkaseroLllas

CTaJIb.

c) BakyyMHblIe KOXYyxH

CrneunanbHO npenHa3HaueHHbIE UK MOATOTOBJIEHHbIE BaAKyyMHbIE KOXYXH
AN 3NEKTPOMArHWTHBIX ~ CErnapatopoB  ypaHa, HW3rOTOBJIEHHblE M3
COOTBETCTBYIOLIMX HEMAarHHUTHBIX MaTepHaJiOB, TAKHX, KaK Hep)kaBerolias

CTaslb, M NpeHa3HayeHHble 11 paboTsl npu aaeiaeHuu 0,1 ITa unu Huxke.
MOACHUTEJILHOE 3AMEYAHUE

OTH KOXYXM CrMeuHaibHO TnpeAHa3HauyeHbl DIl TOMELUEHHS B HUX
MCTOYHUKOB HOHOB, KOJUIEKTOPHBIX TNUJIaCTHH W BOJOOXJIAXKAZEMbIX
BKJaAblIEl U MMEIT NMpHUcrnocobneHus ans coeaMHeHHit nuddy3HOHHBIX
HacoCOB H TMNpPHUCNOCODIEHHST OIS OTKPBITHS W 3aKPbITHS B UEAX

H3BJACUCHHUA H 3daMCHBI 3THX KOMITOHCHTOB.

(%
N
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d) MarHuTHbIE TONIOCHBIE HAKOHEUHHKH

CreudanbHO  MpelHa3HaYeHHble WM MOATrOTOBJIEHHbIE  MarHUTHbIE
MOJIKOCHBbIE HAKOHEYHHUKH, MMewlre auamerp Gonee 2 M, UCMONb3yeMble
ans obecrieuyeHUst MOCTOSHHOrO MArHUTHOIO MOJIst B 3JIEKTPOMArHUTHOM
cemapaTope HW30TOMOB W I TMEpPeHOCa MArHUTHOTO MOJS  MEXAY
pacroJyIoXeHHbIMH PALOM CenapaTopamH.

BhicOKOBOAbTHbIE HCTOYHHKH MHTAHHA

CneumanbHO  NpefdHa3HaY€HHblE WM  [OArOTOBJIEHHbIE  BBICOKOBOJIbHBIE
MCTOYHHMKH THUTAHHUA I8 MCTOYHUKOB HWOHOB, obnagarolive mojiHeiM Habopom
CeoyHOLINX XapaKTepPHUCTHK: mMoryT paboTrate B HEMpepbIBHOM PEXUME,
BbIxonHoe HanpskeHHe 20 000 B wnu Gonee, BbixomHo# Tok 1 A unu Gonee u
crabunuzauus HanpsokeHUst MeHee 0,01% B TeueHune 8 yacos.

M cTOYHHKH MATAHUA JJJEKTPOMArHHTOB

CreunasibHO mnpedHa3HAYeHHbIE MW TMOATOTOBJIEHHbIE MOIIHbIE HCTOYHHKH
NMUTaHUA TOCTOSHHONO TOKa JUIS 3JIEKTPOMAarHWToB, obnamaloluue MOSHBbIM
HabopoM CleayIOLINX XapaKTEPUCTHUK: BBLIXOAHOW TOK B HEMPEPBIBHOM peXuUME
500 A unu 6onee npu HanpskeHud 100 B unu Gonee, npu crabunusauuy rno Toky
uu HanpskeHuto MeHee 0,01% B Tevenue 8 yacos.

YCcTAaHOBKH AJSl NMPOHU3IBOACTBA TSKEJOH BOABLI, NeHTEPHA H JeilTepHeBbIX
coeAHHeHHMH H o06GopyaoBaHHe, CIMENHANBLHO NpeXHA3HAYEHHOE HJIM
MOAroTOBJIEHHOE AJSl ITOI0

BBOJHOE 3AMEYAHME

Tsaxenyo Booy MOXHO NMPOU3BOAHTH, HCMONBL3ys pa3fiHuHble npouecchl. OmHako
KOMMEpPYECKH BBIFOOHBIMH SBJSAIOTCA ABa MpouUecca:  MpOLecc H30TOMHOro
obmena Boawsl ¥ ceposomopona (npouecc GC) u npotecc u3oTonHoro obmena

aMMHAaKa U BOOOpOOA.

IMpouecc GC ocHoBaH Ha obMeHe BOAOpOAa W JeHTepHs MeXAy BOJOH U
CEpPOBOAOPOAOM B CHCTEME KOJIOHH, KOTOpbIE€ IKCIUTyaTUPYHOTCA C XOJIOJHOM
BepXHeH CeKuHneH U ropsuel HuXKHEN cexurerd. Boaa TeueT BHU3 M0 KOJNIOHHAM, B
TO BpeMsi Kak CEpOBONOPOAHBINA ra3 UMPKYNUPyeT OT AHA K BEpLIMHE KOJIOHH.
Jns conefcTBHS CMEIIHMBAHHIO ra3a H BOJbl HCMIONB3YETCS PR AbIPUYATBIX JJIOTKOB.
HeiiTepuii nepemelnaercs B BOAY NMPH HH3KUX TeMMepaTypax MU B CEPOBOAOPOX
MpH BLICOKHX TeMnepatypax. OforaluieHHble NeHTepHeM ra3 WM Boaa yAaIAHTCS
U3 KOJNIOHH MepBOil CTYMEHU Ha CTbIKE FOPAYHX M XOMOIHBIX CEKUHH, U nmpouecc
MOBTOPAETCA B KONOHHAaX chedyrowed ctyneHu. Ilpoaykt mocnenHeii ¢aswr -
Boga, oboraweHHas nedTtepueM 10 30%, HanpasnseTcs B OUCTHISLUHOHHYIO
YCTAHOBKY I8 MPOH3BOJACTBA DPEAKTOPHO-YHCTOH TAXENOH BOObI, T.€.
99.75% okHcu peHTepus.
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B npouecce o6MeHa Mexay aMMHaKOM H BOAOPOIOM MOXHO U3BJIeKaTh AeHTepHH
M3 CHHTE3-ra3za MOCPEeNCTBOM KOHTAKTa C >KHAKMM aMMHAaKOM B MPUCYTCTBHH
katanusatopa.  CHHTe3-ra3 mnopaercda B OOMEHHble KONOHHbI M 3aTeM B
aMMHUa4HbIi KOHBepTep. BHYTpH KOJOHH ra3 noaHMMaeTcs OT OHA K BEpLUHHE, B
TO BpeMs KaK XXHIKUH aMMMaK TedeT OT BEPUIMHbI KO AHy. [eiTepuii B CHHTES-
raze JIMIIAETCS BOAOPOAA M KOHLEHTpHUpYyeTcs B aMMHake. AMMMak mnocrynaer
3aTeM B YCTAaHOBKY IUI8 KPEKHHra aMMHaka Ha OHe KOJIOHHbI, TOrga Kak ras
cobupaeTcs B aMMHayHOM KOHBepTepe Ha BeplinHe. Ha nocnenytomux CTyneHsx
NPOUCXOOUT NaybHeilwee oboralieHqe, U MyTeM OKOHYATeNbHON IHUCTHIAALMUU
NPOM3BOJMTCS peaKTOPHO-uucTast Tsxenas sona. Ilomawa cuHTe3-raza Moxer
ObITh ObecrieyeHa aMMMAyYHONH YCTAaHOBKOMW, KOTOpas B CBOK oOuepelb MOXET
ObITb COOpYXeHa BMeCTe C YCTAHOBKOH 11 MPOU3BOACTBA TAXKENON BOAbI NMyTEM
u3oTonHoro obMeHa aMMuaka W Bogopona. B npouecce aMMHaYHO-BOLOPOAHOTO
obMeHa B KayeCcTBe MCTOYHMKA MCXONHOTrO fAeHTepUs MOXeT Takxke

UCIONIL30BaThcs 0ObIYHAS BOAA.

MHorue npeaMeTsbl KaUYeBOro o6opyn10oBaHUA 4/is YCTAHOBOK MO NMPOU3BOACTBY
TSOKENo# BoAbl, Hcnonb3yrowux npoueccsl GC uaH aMMHAYHO-BOOOPOLHOrO
obMeHa, UWIMPOKO pacrpoCTpaHeHbl B HEKOTOPLIX OTPAcisAX HepTeXUMHUECKOi
MPOMBILLIEHHOCTH. OcobeHHo 23TO _ Kkacaercs HeOONBIIMX  YCTaHOBOK,
ucnonb3ytomux mnpouecc GC.  OapHako HeMHorue npeametsl obOpyAOBaHHUs
aBastoTca craHnaptHbeiMu.  [Ipoueccbt GC ¥ aMMHayHO-BoaOponHOro obmeHa
TpebytoT 06paboTku OONbIIHX KOJUYECTB BOCIUIAMEHSAIOLIMXCS, KOPPO3HOHHBIX U
TOKCHYHBIX >HIOKOCTEN MpU NOBBLILIEHHOM JaBjieHUH. COOTBETCTBEHHO TIpH
paspaboTke CTaHAapTOB MO NMPOEKTUPOBAHHUIO M IKCIUTyaTaLUWH IS YCTAHOBOK M
o6opynoBaHUs, HCMONBL3YIOIMUX 3TH MPOLECCHI, CclenyeT yaensTs Oonbloe
BHUMaHHe mnoabopy MarepualoB M HX XapakTEepUCTHKAM C TeM, 4YTOOBI
obecrneynTs NAUTENbHBIH CPOK CIY>KObl MPH COXpaHEHUH BbICOKOH He3omacHoCTH
¥ HagexHocTH. Onpenenenue MacuitaboB oOycnoBAUBAETCS TaBHBIM 06pasoM
coobpakeHUAMH 3KOHOMHUKH M HeobxomuMocTH. Takum obpaszoM, Gonsbuias
4YacTh MnpeaMeToB  0OOpPYNOBaHHS  WM3TOTOBJAETCA B COOTBETCTBHM  C

Tpe6o BAHHAMH 3aKa34yMKa.

Hakoneu, cneayeT oTMeTHTb, 4To kak B mnpouecce GC, Tak M B mnpouecce
aMMHa4yHO-BOJOPOOHOTO oOOMeHa, npeaMmeTbl oOOpymOBaHHA, KOTOpble 1O
OTOENLHOCTH He nNpefdHa3HaueHbl MW TOArOTOBAEHbl CMEUHATBHO A
MPOHM3BOACTBA TSHKENOH BOAbI, MOTyT coOUpaTbcs B CHCTEMbI, CMeUHaNbHO
NpeaHa3HAYEHHbIE WM MOATOTOBJEHHbIE IS TPOH3BOACTBA TsKENOH BOABI.
[TpiMepaMu TakHX CHCTEM, TNpHMeHseMblX B 00OHX mnpoueccax, ABIAIOTCA
CHCTEMA KaTaJHTHYECKOrO KpPEKHHra, HChofb3yemas B Tpouecce oOMeHa
aMMHaKa 1 BOAOpO/a, H AHCTHNAUHOHHbIE CHCTEMBI, HCMOb3yeMbIE B npouecce



6.1.

6.2.

6.3.

OKOHYATEeNbHON KOHUEHTPaUWHK TAXKENOH BOAbI, MOBOAALIEH €€ A0 YpPOBHA
PEeaKTOPHO-YHCTOH.

[Tpenmverst  of0OpynoBanust, KOTOpbie CHEUHANBHO MpeAHA3HAYEHbI M
MOArOTOBNEHBI AN MPOM3IBOACTBA TAXKENOH BOAbI MyTEM HCMONb30BaHHA JMOO
npouecca obMeHa Boabl M cepoBogopoaa, nnbo npouecca obMeHa amMMHaka M
BOJOPOAA, BKJIHYAIOT:

Bopo-ceposoaopoansie 00MeHHBIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, M3rOTaBJAMBAEMbIE H3 MEJIKO3EPHUCTOH yriepoaucToi
cranu (Hanpumep, ASTM AS516), nuamerpom ot 6 M (20 dytoB) mo 9 M
(30 dyroB), KOTOpBLIE MOTYT 3KCMAYaTHPOBATLCA MPWH JAABJEHHUW CBBbILIE WIH
paBHoMm 2 MIla (300 dyHT/KB. OIOHM) U HMEIOT KOPPO3HOHHBLII OOMYCK B 6 MM
unu 6onbule, cneyuanbHO NpeaHasHauYeHbl MM MOArOTOBJIEHb! 111 MPOU3BOACTBA
TAXKEJON BOABI ITyTEM HCMOJIb30BAHHUSA MpoLiecca HM3OTOMHOro oOMeHa BOObI M
ceposomopona.

I'azonyBKH H KOMIIpPECCOpPbI

Onuoctynenuarsle, ManowanopHele (T.e. 0,2 MIla wunu 30 dyHT/KB. Ar0iiM)
ueHTpobexHble ra3oayBKH WIH KOMITPECCOPbI ans UUPKYJIALIMU
CepoBOJOPOIHOrO rasa (T.e. rasa, cogepxatlero 6onee 70% H,S), cneuuansHo
nMpenHa3HayeHHbIE HIJIM NOATOTOBJIEHHbIE IS MNPOM3BOACTBA THXKeENOH BOIbI
nyTeM UCMOJIb30BaHHUsA npouecca oOMeHa BOAbI M CEPOBOAOPONA. DTH ra3ofyBKHU
HJIH KOMIIPECCOPbI MMEIT MPOU3BOAMTENbHOCTD, MPEBLILIAIOUIYIO MM PaBHYIO
56 m’/c. (120 000 SSFM) npu sKcryaTauuyt noa AABJICHHEM, NpeBbILALIHM
unu pasHbiM 1,8 MITa (260 dyHT/kB. A10fiM) Ha BXOnE, M CHAOXEHbI CallbHUKAMU,
yCTOHYHBBLIMH K Bo3aeicTeuo H,S.

AMMHAYHO-BOJOPOAHBIE 06MEHHbIE KOJIOHHBI

AMMMAYHO-BOIOPOIHbIE OOMEHHbIE KOJIOHHBI BLICOTONH Oonee UM paBHOH 35 M
(114,3 dyros) nuamerpom ot 1,5 M (4,9 dyros) no 2,5 m (8,2 dyToB), KOTOPBIE
MOTYT  OKCMJIyaTMpOBAaTbCi MOA  AaBjieHdeMm, npeBbimatrowum 15 MIla
(2225 dyn1/kB. MK0IM), crneuHanbHO NpeAHA3HAYEHHblE WM TOArOTOBAEHHbLIE
At TIPOH3BOACTBA TSXKENOH BOABI MyTEM HCMONB30BAHHA MNpouecca oOMeHa
aMMHaka W BOOOpPOAA. JTH KOJIOHHBI HMEIOT Takke MO MeHbleil Mepe OmHO
OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOrO e AMAMETPA, 4TO M LHJIHHOPHYeCKas
4aCThb, Yepe3 KOTOPYIO MOTYT BCTaBJSATLCA WM BbIHHMATbCA BHYTPEHHME 4aCTH
KOJOHHBI
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6.4.

6.5.

6.6.

6.7.

BHyTpCHHHC YaCTH KOJIOHHbI H CTYNNEHYATbLI€ HACOCHI

BHyTpeHHHe 4YacTH KOMOHHBI M  CTyMeHYaTble  HACOCHI,  CMELHANBLHO
npenHa3HauyeHHble HWIH TMOATOTOBJIEHHblE 1N KOMOHH 1N TIPOM3BOACTBA
TSOKENIOH BOAbI NyTeM HCMONbL3OBaHUS Mpoliecca amMMHaYHO-BOAOPOOHOrO
o6MeHa. BHyTpeHHHe 4acTH KOJIOHHbI BKJIOHAKOT CNELIMATbHO MpeNHa3HAUYEHHbIE
KOHTaKTOpPbl MEXHAY CTYNeHSIMHM, CONENCTBYIOLIME TECHOMY KOHTAaKTy rasa H
xunkoctd. CTyneHuaTble HACOCHl BKJIIOYAIOT CMELMANbHO MpeaHa3HauYeHHbIe
MorpyxaemMble B >KHAKOCTb HacOChbl ONS LMPKYNSLMH >KMIKOrO aMMHaka B
npenenax o6beMa KOHTAKTOPOB, HaXOAALMUXCS BHYTPH CTyMeHeH KOJIOHH.

YcraHoBKH And KPEKHHIra aMmMHaKa

YCTaHOBKM 118  KPEKMHra amMMmuaka, »3KCIUTyaTHpyeMble TMOH JaBJIEHHEM,
npesbllIalOMWMM  HIKM  paBHbIM 3 MIla (450 dyHT/KB. mI0iiM), cneuHanbHO
npeaHa3HauYe€HHblE WM MOAFOTOBJIEHHbIE NJI1 MPOMU3BOACTBA TSXKEION BOAbI
nyTeM MCMOJIb30BaHHUA NpoLecca H30TOMHOro oOMeHa aMMHaka U BOOOpOa.

HudpakpacHbie aHAJTH3ATOPLI NOTJIOLEHHS

HHdpakpacHble aHanM3aTopbl MOTNIOLEHHSA, CMOCOOHBIE OCYLUECTBIATL aHAMU3
COOTHOULIEHHS MeXIy BOAOPOJOM U AeHTEpPHEM B PEAbHOM MacliTabe BpeMeEHH,
KOFla KOHLEHTPAaUHXH AeHTepUs paBHbl UK npesbilnatoT 90%.

KatanuruueckHe neyu

KaranutHueckue neun ans nepepaboTku 0OOralleHHOro AeHTepHEBOro ra3a B
TSXENYI0 BOAy, CMELHanbHO MpeaHa3HaYeHHble HWIH MOArOTOBJEHHbIE IS
MPOMU3BOACTBA TSXENOH BOAbI MyTEM MCMOJNIb30BAHUSA MpoUecca H30TOMHOrO
obMeHa aMMHaka U BOOpoJa.

YcTaHOBKH A1 KOHBEPCHH YpaHa U o0opyloBaHHe, CneuManabHo
npeAHA3ZHAYEHHOE HJIH NMOAr0TOBJEHHOE ISl 3TOr0

BBOJHOE 3AMEYAHUE

B yctaHoBkax M cHCTeMax AJsi KOHBEPCHM ypaHa MOXET OCYLUECTBNSATLCS OXHO
WJTH HECKOJIBKO MpPEBPALIEeHHI W3 OOHOr0 XHMHYECKOrO H30TOMAa ypaHa B PYroii,
BKJIIO4as: KOHBEPCHIO KOHUEHTpaToB ypaHoBo# pyasl B UO;, koHBepcHio UO; B
UO,, konsepcHio okuceir ypaHa B UF,; unu UF,, kousepcuro UF; B UF,,
xonsepcuto UFs B UF,, xousepcuio UFy B MeTannuueckuii ypaH M KOHBEPCHIO
¢dropunos ypaHa B UO,. MHorue kioueBble KOMIOHEHTh 00OpPYyROBaHMS
YCTAHOBOK JJIA KOHBEPCHH YypaHa XapakTepHbl M HEKOTOPBIX CEKTOPOB
XHMHYeckoH oOpabaTeiBatoileli  MPOMBILIIEHHOCTH. Hanpumep, BHAObI
000OpyNOBaHHSA, HCMOJNB3YEMOro B 3THX MPOUECCAX, MOFYT BKJKOYAThH,  MEYH,
KapyceJbHbl€ ME4YH, PEaKTOpbl C TMCEBJOOKHXKEHHBIM CIOEM KaTanHusaTopa,



7.1.

7.2.

7.3.

7.4.

)KapOBble peakTopHble OalHW, >XUIKOCTHBIE UEHTPU(DYrH, OUCTUIAALUMOHHbIE
KOJIOHHBI M KHUIKOCTHO-)XUIKOCTHBIC 3KCTPAKUHMOHHBbIE KOJOHHbI. OaHako He
MHOTHE KOMITOHEHTbl 000pynoBaHHst UMEKTCS B "rOTOBOM BUaE", GONBIUMHCTBO
M3 HUX JOJOKHbI ObITb MOATOTOBEHbI COMIACHO TpeDOBaHUAM U CieUUDUKALIUSIM
3aKa3vMKa. B HekoTOopbix ciyyasx TpeOyercs Y4YMTBIBATH CrelHabHbIe
MPOEKTHbIE U KOHCTPYKTOPCKHE OCOOEHHOCTH I/ 3aLUUThl OT arpeCCUBHbIX
CBOKCTB HekoTophix U3 obpabaTeiBaeMbix xumuueckux sewects (HF, F,, CIF; u
¢Topunbl ypaHa). HakoHeu, cnemyeTr OTMETHTb, 4YTO BO BCEX MpoLieccax
KOHBEPCHH ypaHa KOMIMOHEHTbl 00OpYAOBaHHs, KOTOpbIE OTHENBHO CMELMALHO
He MpenHa3HadyeHbl WJIM MOArOTOBJIEHBI MU KOHBEPCHH ypaHa, MOryT ObIThb
obbeOMHEHBI B CHCTEMbI, KOTOpble CNEUHANIbHO MpeaHa3sHA4YeHbl  HIIH
MOArOTOBJIEHBI JJI UCMTONB30BAHUS B LIENSIX KOHBEPCHH ypaHa.

CneuHajbHO MpeaHAa3HAYEHHble HJH TMOArOTOBJIEHHbIE CHCTEMbI /A
KOHBEPCHH KOHUEHTPAaTOB ypaHoso# pyaet B UQ;

[MTOSAICHUTEJIbHOE 3AMEYAHHE

KoHBepcust KOHUEHTpaTOB ypaHoBoi pymbl B UO; MOXET OCYylIeCTBASTHLCA
CHayana MOCPEACTBOM PACTBOPEHHs Pyldbl B Aa30THOI KHCIOTE M 3KCTPAKUKH
OYHLLIEHHOTO reKCaruapara ypaHHWIOHHUTPATa C MOMOLUBK TAKOTO PACTBOPHTENS,
kak TpubyTun pocdar. 3aTem rexcaruapaTt ypaHUAOUMHUTpaTa npeobpasyercs B
UO; nubo mnocpencTBOM KOHUEHTPaUMH U AEHUTpauuH, Jub0 MNOCpeacTBOM
HeHWTpaNH3aUHH ra3000pa3HbIM AMMUAKOM JUISt MONYYEHUST AUYPAHATA AMMOHUSA C
nocienywllei GUNbTpalHen, CyLIKOH U KalbLUMHUPOBAHHEM.

CneuHaqbHO mnpeAHA3HAYeHHbIe HJH TMOATOTOBJEHHbIE CHCTEMbI AIs
konBepcuu UQ; B UF,

[MTOACHUTEJIbHOE 3AMEYAHHE

Kousepcua UO; B UF; MoxeT  oOCylECTBISITLCS  HEMOCPEACTBEHHO
bTopuposaHuem. ns npouecca TpeOyeTcs HCTOYHHK razoobpasHoro ¢propa uau
TpexdTOpHCTOro XJI0pa.

CneunaibHO mnpeNHA3HAYEHHbIE HJH [OATrOTOBJEHHBbIE CHCTEMbl AJIS
kousepcun UQ; B UO,

TTOACHUTEJIBHOE 3AMEYAHHE

Kougepcus UO: 8 UO; MOXeT OCYLUECTBAATLCS MOCPEACTBOM BOCCTAHOBJIEHHS
UO: razoodpa3HbiM KpeKHHM-aMMHAKOM HIIH BOJIOPOJOM.

CneunalbHO npelHa3HA'ITeHHbIe HJAHM TMOATOTOBJEHHbIe CHCTEMbI 1
kouBepcun UO: B UF,
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7.5.

7.6.

7.7.

7.8.

MMOACHHUTEJIbHOE 3AMEYAHHE

Koueepcus UO; B UF; Moxer ocyuecTBasTbcsi nocpeactsoM peakunu UO, ¢
razoo6pasHeiM propucTeiM Bogopoaom (HF) npu Temneparype 300-500°C.

CneunanbHO mnpeAHA3HAYEHHble HJH TMNOATOTOBJEHHbIE CHCTEMbI s
koHBepcuu UF, B UF;

[MOACHHUTEJIbHOE 3AMEYAHHUE

Kousepcus UF, B UFs ocyuiecTsasercs nocpeacTBOM IK30TEPMUUYECKOH peakunu
c ¢ropom B peaktopHoii Gamne. UFs KOHOEHCHPYETCS W3 TOpAYMX JIETY4YMX
razoB MOCPEACTBOM [MpOMyCKaHMS TMOTOKA ras’a uepe3 XOJOOHYIO JIOBYLUKY,
oxnaxaeHHyro no -10°C.  [Jlna npouecca TpebyeTcs MCTOYHHUK ra30006pasHoro

dropa.

CneunanbHO npegHa3HAYeHHble MJH MOATrOTOBJIEHHBbIE CHCTEMBI A
konBepcHn UFy B MeTann4ecKkHH ypaH

IMOACHUTEJIBHOE 3AMEYAHHME

Konsepcus UF,; B Merannuueckuil ypaH OCYLUECTBJSIETCS MOCPEACTBOM €ro
BOCCTaHOBJIEHHS MarHueM (KpyrHble MapTHH) WIM KajdbUueM (MaJible nmapTvH).
Peakuus ocywecTsisiercss nMpu TemrepaTypax BbIlle TOYKH [MUIaBJeHUS YypaHa
(1130°C).

CneumanbHO mnpeaHAa3HAYEHHbIe HJIH TNOATOTOBJEHHbIE CHCTEMBbI A4
konsepcun UFs B UO,

[MOACHHUTEJIbHOE 3AMEYAHHE

Konsepcust UFs B UO,; MOXeT oCylecTBAATBCA MOCPEACTBOM OOHOrO H3 Tpex
npoueccoB. B nepsom mnpouecce UFs BOCCTaHaBAMBAETCA M TMIAPOJM3YETCS B
UO; ¢ wucnoap3osaHueM Bonopona W mnapa. Bo BTopom npouecce UFs
rMAPOJIM3YeTCA pPAacTBOPEHHEM B BOJE, M OCMKAEHHS AMypaHaTa aMMOHMS
nobapnsercs aMMHak, a IHypaHaT BoccraHaeauBaercs B UO, Bomopoaom mpu
temnepatype 820°C. Tlpu tperbeM npouecce raszoobpasusie UF;, CO; u NH;
CMEUIHBAIOTCA B BOAE, Ocaxaas ypaHuiakapboHaT amMMOHMsA. YpanusikapdoHat
AMMOHHS CMELIHBAETCA C MapoM U BOAOpPOAOM NpH Temmepatype S00-600°C nns

npoussoacraea UO,.

Kounsepcusa UF, B UO; yacTo ocyuiecTsaseTcs Ha Nnepeoil CTyneHH YCTaHOBKH 1O

H3TrOTOBJICHHIKO TONNHBA.

CrneuHa/ibHO MpeaHA3HAYEHHbIE WJIH TIOArOTOBJIEHHbIE CHCTEMbI A
kouBepcun UFs B UF,

41



[NOACHHUTEJIBHOE 3AMEYAHHE

Konsepcus UF, B UFy ocywecTsasercs MOCpeacTBOM BOCCTaHOBEHUS
BOJOPOAOM.





